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ABSTRACT

Godfrey and Turnbull Townships are located 12 miles west 

of Timmins, in the District of Cochrane, Ontario. Access 

to Godfrey Township is provided by Highway 576 while Turnbull 

Township may be reached by the Malette Lumber road from 

Massey Township or by helicopter. The area is underlain by 

a well differentiated Early Precambrian (Archean) mafic to 

felsic metavolcanic and intrusive complex. Metasedimentary

rocks associated with felsic water- laid^breccias are found 

in Godfrey Township within the upper portions of the first 

major volcanic cycle. North to north-northwest trending 

diabase dikes of Early to Middle Precambrian age cut all of 

the rocks in the area .

A detailed ground vertical component magnetic survey 

was carried out to provide a base for completing a geological 

map of the area. Magnetic surveys filed by companies for 

assessment work credit were utilized to complete the magnetic 

coverage. Areas not covered by companies were traversed by

the field party at 600 and 800 footAintervals andA f lux-gate
(30**) 

magnetometer readings were taken at 100-footA intervals .

Diurnal control was maintained by referring to base stations 

and by continuous recording of daily variations using a base 

station magnetometer and recorder.



Studies of the magnetic susceptibility of rocks in the 

area were carried out showing that many of the rock types have 

similar magnetic properties. Specific gravity studies showed 

that many rocks types have characteristic densities.

Detailed geological mapping and sampling of rocks for 

petrographic and petrochemical work was completed during the 

course of the magnetic survey. Numerous chemical analyses of

the major oxides and some trace elements were plotted on 
\

varation and ternary diagrams in order to classify the intrusive A

and extrusive rocks in the area and study the differentiation

patterns of the Kamiskotia igneous complex. Field mapping and
rtiat 

petrochemical results indicateA the metavolcanicj and intrusions

in the area are genetically related. The exposed high-level 

intrusions are interpreted to be residual magma chambers. 

Most of the rocks in the area have been metamorphosed under 

greenschist facies conditions.

Two former producing mines, the Canadian Jamieson Mine 

and Genex Mine are located in Godfrey Township. These deposits 

are composed of massive sulphides with copper - zinc 

mineralization and are located in mafic and felsic lavas and 

pyroclastics. The Canadian Jamieson deposit is characterized 

by a nodular pyrite to massive pyrite host with chalcopyrite 

forming incrustations around the pyrite nodules and sphalerite 

forming stringer zones throughout the matrix. Some banded



sulphides are also observed at the Canadian Jamieson Mine.
volcanic 

The Genex deposit is contained mainly in a felsic breccia zone

with chalcopyrite and pyrite located in a chloritized breccia 

matrix. Sulphides are also found in sheared mafic to inter 

mediate lavas and pyroclastics within the mine.

Quartz vein deposits are found associated with Early 

Felsic Intrusive rocks (quartz porphyry) and Late Felsic 

Intrusions (granodiorite). These veins contain pyrite 

sphalerite, galena and chalcopyrite in varying amounts as 

well as variable values of gold and silver.
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Magnetic/ Petrochemical and 

Geological Survey

of

Turnbull and Godfrey Townships 

District of Cochrane

by 

R. S. Middleton1

INTRODUCTION

Turnbull and Godfrey Townships are situated 12 miles west 

of Timmins in the District of Cochrane, Ontario. National 

Topograpnic Map Sheets 42 A/12, 42 A/11.- 42 A/6 and 42 A/5 

cover the area. In addition Federal-Provincial aeromagnetic 

sheets 23006, 22996, 84546, 84536, 2986 and 293ft, cover the 

two townships, Ontario Department of Mines and Geological 

Survey of Canada 1964 a, b, 1970 a, b, c, d, e .

1. Geophysicist, Ontario Department of Mines and Northern
Affairs 1968 - 1971. Manuscript approved for Publication 
by the Director, Geological Branch, December 30, 1974



The southern boundary of the two townships was surveyed 

in 1899 by A. Niven while the northern boundaries were surveyed 

in 1905 also by A. Niven. The common boundary between Godfrey 

and Turnbull townships was also surveyed in 1905. Recu.tting 

of the northern, southern and western boundary lines of Godfrey 

Township was carried out in the mid to late 1960's under the 

supervision of the Ontario Department of Lands and Forests. 

At the same time the concession lines of Godfrey were reCcut.

Prospecting in Godfrey and Turnbull Townships began at 

the turn of the century as prospectors searched the Mattagami 

River valley region for gold deposits. Gold prospecting activities 

continued from that time until the (ate 1920's with the emphasis 

being placed on quartz veins associated with granodiorite or

quartz porphyry intrusions occurring in southwestern and east 

g 
ern Turnbull Township (DeVanny Property, De Santis Porcupine

Mines Ltd., Staten Porcupine Gold Mines Ltd., Levett and 

Riatla Company, G. Martel etal property and J. Lally Property)o 

Quartz Veins in the vicinity of Aconda and Steep Lakes were 

prospected during this same early period until the late 1940*s. 

Prospecting for copper deposits began as early as 1926 in the 

vicinity of the present day Genex Mine (Mordey Copper Mines

Ltd. property),( Hogg 1954). In 1941 George Jamieson, a

a 
vetern prospector in the Kamiskotia region staked the present

^

site of Canadian Jamieson Mines Ltd 0
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A great increase in prospecting began in 1963 - 1964 as 

a result of the discovery of the Kidd Creek Deposit in Kidd 

Township 12 miles northeast of Godfrey Township by the Texas 

Gulf Sulphur Co. At that time all of Godfrey Township and 

essentially all of Turnbull Township was staked. Numerous 

air borne geophysical surveys were flown for private mining 

companies between 1963 and 1970 in the area. A multitude of 

ground geophysical surveys we e also completed during this 

period.

In 1966 Canadian Jamieson Mines Ltd. began copper and zinc 

producation in concession 6, lot 10 of Godfrey Township. This 

operation ceased in February, 1971. Also in 1966y Genex Mines

Ltd. produced 240 tons of copper concentrate from a property
(Nortoerv) M. 'ne r \KG) 

in concession 3, lot 9 of Godfrey Township. At the time of
A

writing of this report there were no properties in production 

or preparation for production. Active exploration however 

continues, particularly in Godfrey Township by Hollinger Mines 

Ltd. in consortium with Imperial Oil Ltd.

The present survey was initiated in 1969 in Western Turn 

bull Township and throughout Godfrey Township. The magnetic 

survey of Turnbull Township was completed in 1970. The main

purpose of the survey was to make a detailed ground magnetic
a* d

map of the Turnbull Townships and interpret the contoured 

results considering the known geology. A complete geological



map resulted from this process (back pocket). It was therefore
geo/ogdca/^ 

necessary to completely map Turnbull Township^in order

to gather the detailed information required to co- 

relate the detailed magnetic results. Mapping by . Hogg (1955)

provided an excellent geological base for Godfrey Township.

p Geological mapping and sanding was carried out in conjunction

with the magnetic traverses which were normally run at 800 foot 

spacings. An explanation of the magnetic survey method is given 

later in this report. Detailed geological mapping was also done 

in both townships using air photo^graphs to locate outcrop 

areas. All diamond drill core recovered by various mining 

companies was relogged and sampled in order to provide a uniform 

interpretation of rock types. Sampling of drill core and outcrops 

provided a large amount of material for specific gravity and 

magnetic susceptibility studies in addition to petrochemical 

analysis and petrographic work. The purpose of the specific 

gravity study was to gather basic physical property data that 

could be used in the regional gravity interpretation of the 

Timmins area, ( Middleton 197^^ K Magnetic susceptib 

ility data Wi^e needed for the interpretation of the present 

survey as well as for the evaluation of conventional and high 

resolution magnetic surveys in the area. Petrochemical and 

petrological studies were completed for several reason^ the
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rocUs 
main one being the existence of intrusiveA that had similar

mete 
physical properties to the ̂ volcanics. The exposure of some

intrusive rock types that had not been recognized in other parts 

of the Timmins region provided an excellent Opportunity to

study the evolution of the Kamiskotia inrusive-extrusive complex
karfy Precambrian 

and gain some understanding of ^ Vulcanism. The discovery

of the presence of potassic rhyolites in Jamieson Township

(Middleton 1973) inspired the attempt to classify the vol 

canic stratigraply by chemical means. Profuse outcroppings of 

rhyolite in the area also gave the opportunity to learn more 

about the chemistry of these rocks and their relation to centers 

of volcanism and ore deposits.
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Means of Access

Access to Godfrey Township is provided by Highway 576 , which
C6,4Um) 

joins Highway 101 4 milesA west of Timmins, Ontario. Highway 576

crosses Godfrey Township diagonally from concession IF, lot t to 

concession E* lot 9. A winter logging road originating from 

Highway 576 in the north west corner of concession HI, lot 4, 

travels west toward Aconda Lake and then south of the Genex Mine 

area. This road connects with branch trails that lead to exten^fv* 

pulp cutting areas west and south of Forbes Lake. A gravel road 

that provides access to the Genex mine joins Highway 576 in con 

cession S^ lot 7. A branch road from the Genex Mine Road which 

can be travelled with a 4 wheel drive vehicle begins in concessioner 

and lot 8 and extends to Turnbull Township. Access to Keeley 

Lake is gained by this road. AtKeeley Lake this road joins the 

Lally Road (Trail) which was the route to the Lally Mine in 

eastern Turnbull Township (Hogg 1954).

The northeast part of Godfrey Township can be reached by

tWl
boat via the Mattagami River. Boats can be latched at Sandy 

Falls in Mountjoy Township. A road also extends to the vicinity 

of the northeast corner of the Township from concession roads 

in Mountjoy Township.

The area immediately east of Mount Jamieson can be reached 

by a 4 wheel drive vehLcle along a trail that joins Highway 576 

in the northern part of concession?, lot 7.
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A winter logging road which joins Highway 101 at the Mall- 

ette Lumber Co. mill in western Ogden Township extends along 

the Southern boundary of Godfrey and Turnbull Townships. This 

road can be travelled by muskeg tractor in the summer months 

and by automobile in the winter. A road originating from High 

way 101 in Bristol Townships which can be travelled by 4 wheel 

drive vehicle joins this winter road in Concession I , lot 7 

of Godfrey Township.

Access to Western Turnbull Townships is provided by a 

private gravel logging road which extends northward from Highway 

101 in Dent on Township, through Whitesides, Massey and Cote 

Townships to Winter Lake on the western boundary of Robb Township, 

The winter road which is located along the southern boundary of 

Turnbull Township joins this lumber road in south east Massey 

Township. Other gravel sand roads extend east from the Mallette

Lumber road and extend into northwest Turnbull Township as well
to 

as^the western Turnbull boundary near the 3 mile post.

A diamond drill trail which can be best travelled by muskeg 

tractor joins Highway 576 in southeastern Robb Township and 

travels westward across Twenty-six Mile Creek to New Years Lake

on the northern Turnbull boundary and then west along the town-
(0,8kwi) 

ship boundary to an outcrop area ^ mile^east of Robb Creek.

Northeastern Turnbull may also be reached by canoe via Twenty- 

Six Mile Creek from Kamiskotia Lake. Helicopter transport is
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needed to reach the Robb Creek area in Turnbull Township



Previous Geological and Geophysical work

The first geological work in Godfrey Township according 

to Hogg (19 J4) was by Parks (1900) along Niven's 

Base Line. Work by Burrows (1911) in the Porcupine camp 

also included parts of Godfrey Township. Mapping for the 

Ontario Department of Mines was carried out by , Finley (1925) 

in 1924 covering Godfrey and Turnbull Townships as well as Robb

and Jamieson Townships.

Descriptions of copper occurrences in Godfrey Township were made 

by . Ferguson (1944).

Detailed geological mapping of Godfrey Township by Hogg 

(195^) was done between 1949 and 1952 for the Ontario Department of 

Mines. During the mapping program by Hogg, thesis work by 

Walker (1952 f 1954) was carried out on the relation of 

the gabbro t a quartz feldspar porphyry and quartz diorite rocks 

.in northwestern Godfrey Township. A compilation of the geology 

of Turnbull Township was made by . Ferguson (1957).

Trace element rock geochemical studies of the KamisKotia 

gabbro complex occurring in Western Turnbull Township were com 

pleted by Wolfe (1970) in 1969 for the Ontario Department 

of Mines.

Airborne geophysical surveys were carried out in 1947 by 

the Dominion Gulf Company and have been published by the Ontario 

Department of Mines and the Geological survey of Canada (1970 a,
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b/ c f d/ e) and Paterson (1957). In addition, aeroma 

gnetic surveys of the area were completed for the Ontario 

Department of Mines and the Geological Survey of Canada (1964 

a, b,). A multisensor helicopter borne test in Godfrey and 

Turnbull Township was done for the Ontario Department of Mines 

and Northern Affairs (1971 a/ b,).in 1970.

High resolution aeromagnetic surveys were contracted in 

the winter of 1968 - 1969 to cover the Timmins region including 

Turnbull and Godfrey Township. The results fc^ this survey have 

been released by the Geological Survey of Canada (1973). A high 

resolution magnetic survey comparison in Godfrey Township to 

conventional aeromagnetic surveys and ground magnetic results 

gathered in this present report was made by , j?hQttacharyya 

(1971)o In addition,a high resolution magnetic test range 

located in the area of steep Lake and Mount Jamieson/ Godfrey 

Township/ has been established by the Geological Survey of 

Canada. Magnetic susceptibility/ remnent magnetism/ ground mag 

netic and high resolution air borne magnetic data gathered from 

this range have been reported by , Kornik/ , , McGrath,

Holroyd and , Hood (1973).

A study of sulphide deposits in the Timmins area by

Pyke and Middleton (1970 , 1971) included information 

from the map area.

The location of magnetic base stations which were established 

during the present survey have been described by Moon (1972).
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Gravity base stations have been located within the map area

^Middleton 1972 b) and a detailed traverse s&Long High 

way 576 has been completed, (Middleton 1974-4 ).

Preliminary maps of ground magnetic survey results have 

been released P. 638 and P. 639 (Middleton. 1971 a, b), along 

with preliminary geological maps for both townships 

(Middleton 1974 b / c ) .
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MAGNETIC SURVEY

A ground / vertical component magnetic survey of Turnbull 

and Godfrey Township was completed in 1970 following a program 

of detailed traversing in the summers of 1969 and 1970 as well 

as survey work during January 1970 on the ice of all of the lakes 

within the area. Three fluxgate magnetometers, a Sharpe MF- 

100 GST and two McPhar M-700 were used in the survey. Reliable 

magnetic surveys filed with the Ontario Division of Mines for 

assessment work credit and survey results donated to the project 

by various companies were utilized by reducing all of the values 

from these surveys to a common base level; areas not covered by 

company surveys were traversed by the field party. The survey 

method, technigue of diurnal correction and method of survey 

levelling that was used in the Turnbull and Godfrey area is 

identical to the methods used in the survey of Robb and Jamieson 

Townships, thus the following explanation is taken from Middleton 

(l973,P. 4) as outlined below:
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1 The individual company surveys were reduced to a common 

base level by reoccupying a number of stations on the company - 

grid. The difference between the Ontario Division of Mines 

survey values and the company values were determined and an 

arithmetic average of the differnces was determined. The average 

difference was then added or subtracted from all of the values 

on the company grids and the results were plotted on the base 

map in their correct positions. Grids that could not be tied in 

with an accuracy of -f 25 gammas were resurveyed by the field 

party. In order that reading position in reoccupation of a station 

not be a critical f actor 9 only stations in areas of low magnetic 

gradient were reoccupied to obtain the average difference.

Traversing of areas not covered by company surveys was carr 

ied out using a compass and chain technique. In this way cutting

lines was not necessary. With this method, a compass man traversed
(30m) 

in the desired direction towing a 100-footAnylon rope used as a

survey chain. When the chain was at full extension, the instrument 

man shouted to the compass man. The compass man then tied plastic

survey flagging at each 100-foot mark, compensating for the fact 

that the chain was not straight due to vegetation. In the mean 

time the instrument man took the reading. The procedure was repeated
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along each traverse and the positions of all traverses were 

plotted on air photographs.

Traverses were carried out at 600- to 800-foot (183- to 

244-m) line spacings with all readings being taken at 100-foot 

(30m) intervals. The chainage accuracy using the above described 

compass and chain technique was found to be between 50 to 100 

feet per mile. (9.5 to 19m per km) The error in chainage was 

corrected for by distributing the readings between known points. 

The location and direction of traverses is given on Figures 2 

and 3.

Diurnal variations in the earth 1 s magnetic field were 

recorded by using a McPhar M-700 magnetometer and a Rustrak 

Model-88 recorder to an accuracy of ± 10 gammas."

"All of the magnetic data were calculated relative to the 

Ontario Division of Mines Magnetic base station located on the 

Bristol-Ogden township line beside Highway 101 . An assumed 

value of + 1000 gammas was selected for the base in order to in 

sure positive values for all field readings.

The base station is located on a local magnetic depression 

and therefore it was expected that most field readings in the 

region would be equivalent to, or greater in magnitude than, the 

base station reading.

l Location of the Bristol-Ogden magnetic base station is given 
in the Mining Act (ODM 1969, p.xxxi) and is described along 
with other stations in a Geophysical Report (Moon 1972).
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The flux-gate magnetometers used for the field survey 

were deliberately pre-set to read -500 gammas at the Bristol- 

Ogden base station. Hence for all magnetometer readings in the 

field a constant of -f 1500 gammas had to be added to the field 

readings in order to obtain the values plotted on the map.

Ihe

purpose of pre-setting the magnetometers was to obtain greater 

reading accuracy for the normal range of magnetic readings. The 

+ IK scale of the flux-gate magnetometers has a reading accuracy 

of -f- "10 gammas. The -f- 3K scale has a reading accuracy of 4- 

25 gammas. Hence/ by pre-setting the magnetometers at the 

Bristol-Ogden base station the magnetometer readings of -1000 

gammas to -f 1000 gammas result in map readings between 500 gammas 

and 2500 gammas that have a reading accuracy of 4- 10 gammas.

Magnetometer readings taken on the ± 3K scale for readings be-
4-1000 ga wtYuxs a.i/urf 4-3ooo QAW\W\O.S represent vuctp v/alues belween
tweenA 2500 gammas and 4-500 gammas that have a reading accuracy

of 4-25 gammas. Any readings on the map that exceed 4500 gammas 

were taken on the 10K scale, which has a reading accuracy of 

4-50 gammas. The reading accuracy of the scales used on the ma 

gnetometer is determined by the fact that the operator can read 

the instrument accurately within one half of a scale division.
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The data were compiled on field base maps at a scale of

l inch to 800 feet, and then hand-contoured. Contour inter 

vals of 100 gammas were drawn for the 700 gamma to 1500 gamma 

range and at 500 gamma intervals above 1500 gammas. Some con 

tour lines were dropped due to crowding. The resulting con 

toured maps were the photographically reduced to a scale of l
f l; (5 SH-O) 

inch to \ mi le. and published separate from this report as pre 

liminary maps P. 638 (Turnbull Township) and P. 639 (Godfrey
(l, -3 f, 600; 

Township), (Middleton 1971 a, b). A l inch to \ mileAversion of

these preliminary maps is presented at the back of this report 

as Chart A in order to compare the ground magnetic results with

the geological interpretation and other airborne magnetic surveys.
0:63,360) 

One inch to one mile reductions of these maps are given in ^igures

4 and 5.

The geological interpretation of these magnetic maps were 

published separatly as P. 966. (Turnbull Township) and P. 967 

(Godfrey Township), (Middleton, 1974 b, c).



-19-

PHYSICAL PROPERTIES OF ROCKS 
MAGNETIC SUSCEPTIBILITY

Magnetic susceptibility studies of the different rock 

types in the area were carried out in order to determine the 

existence and extent of magnetic susceptibility contrast be 

tween these rocks. Knowledge of this parameter is important 

in magnetic interpretation since the magnitude of the magne 

tic field over a geological body is the vector sum of the 

earth's field, the induced magnetic field, and any remanent 

component remaining in the rock. Previous studies in the 

area have shown that the remanent component is weak in the vol 

canic rocks and is primarily in the direction of the earth's 

field, (Middleton 1969~b, 1973; Kornik et al. 1973). Therefore, 

the most important contributing factor to magnetic anomalies in 

the area is the induced component, which is directly controlled 

by the magnetic susceptibility. The relationship is expressed

as:
I ^ k H
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where I is the induced component magnitude, k is the magnetic 

susceptibility and H is the earth's field. The magnetic 

susceptibility here has a unit value given as emu per 

cubic centimeter f cg5 unite J

A description of the mineralogical and physical as^pects 

of magnetic susceptibility have been given in an earlier report 

(Middleton/ 1974 a) and is quoted below:

" Paramagnetic minerals such as amphibole and pyroxene , 
and ferromagnetic minerals such as magnetite/ pyrrhotite 
and ilmenite/ have positive magnetic susceptibilities and
the induced magnetization is in the direction of the

if n applied field. Both paramagnetic and diamagnetic miner 
als have susceptibilities of the order of 10"" ^in magnitude 
and are therefore not considered as significant contrib 
utors to the magnetic variations observed in a magnetic 
survey. Ferromagnetic minerals have susceptibilities of 
10 to 10 ̂ in order of magnitude and are the princip 
cause of magnetic anomalies.

Magnetite is the most ferromagnetic mineral in rocks
and therefore contributes the most to magnetic suscept 
ibility of rocks. Ilmenite/ chromite/ and pyrrhotite
are also important but are less abundant. Slichter (1929) ,
Balsley and Buddington (1958) f and Bath (1962) suggest
empirical formulas for susceptibility as a function of
magnetite content. Slichter 's formula/ k* 3. 0 X 10""^V/
is most generally used because the dependence on volume
percentage (V) is to the first power.

(k)
Wide variations of magnetic susceptibility^are found in 
various rocks types because of fluctuations of ferromagn 
etic content. In general/ felsic rock contain little or 
no ferromagnetic minerals/ whereas mafic and ultramafic 
rocks quite often contain reUiivdy large cm aunt*.

Changes in the chemical composition of ferromagnetic 
minerals will cause variations in magnetic susceptibility. 
Nagata (1961) reports that titanium substitution in the
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lattice of magnetite reduces susceptibility. Gottschalk 
and Wartman (1935) and later Shandley and Bacon (1966) 
illustrated that magnetic susceptibility decreases rapidly 
with a decrease in grain size below 40 microns.

Shape, internal stress, and crystal structure give rise 
to anisotropic susceptibility which creates a magnetic 
susceptibility which is directionally dependent. A 
susceptibility measurement may therefore be more apparent 
than real. Graham (1954) has found that maximum 
susceptibility may be found parallel to the long axis 
of an elongate grain. In rocks, "^elongations may be formed 
in the plane of the bedding, cleavage, or schistosity 
and parallel to the lineation. In thin sheet-like 
extrusive or intrusive rocks the elongation may be parall 
el to the contact. Ihese factors may influence the 
effect of magnetic susceptibility on induced magnetism, 
depending on the^ orientation of grains in respect to the 
inducing earth's^
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Field and Laboratory Study

Diamond drill core collected during the process 

of re-logging holes drilled in the township area was subjected 

to magnetic susceptibility analysis using a Bison magnetic 

susceptibility bridge. Model 3101 A and a Scintrex SM-4 magnetic 

susceptibility bridge. These instruments are similar to the 

equipment described by Mooney , (1952) , Hood and Sangster fl967) 

and Middleton (l973, P. 11).

A total of 42? samples of l inch and l^j inch drill core

were studied giving the results presented in Figures 6, 7 and 8.

. bccoMLse of 
Histograms are presented for the metavolcanic rocks only the

lack of a sufficient number of samples for the other rock types.

It should be noted that a large number of the mafic and 

felsic metavolcanic rocks contain low magnetic susceptibilities

. n mm f\ 'in the order of O to 100 emu/cm x 10 0 thus giving very little
the metavolcavuc rock*

magnetic susceptibility contrast.^. Of special note is the fact

3
that the lowest magnetic susceptibility values (O - 40 emu/ch x

10 "6 ) (jnetavolcanicffor the'*' rocks are found in the pyroclastic 

varieties. The higher magnetic susceptibility readings corresp 

ond with massive flows or mineralized rocks. Mineral*"*^ l* of volcanic
Was usually iVto* fo*vn of pyrrhotite oiutol pyrite.

The diabase dikes of^ten have high magnetic susceptib 

ilities ff however low magnetic susceptibility phases are known to 

occur (Middleton 1973) . Some diabase dikes in central Godfrey
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Township appear to terminate in places. However, it is possible 

that some of the dikes may continue as a low magnetic suscept 

ibility phase and join other dike phases that have a suscept 

ibility contrast with the country rock.

Drill core representing quartz-albite porphyry, quartz 

diorite or microdiorite was not available in the area, therefore 

an idea of the magnetic properties of these rocks has to be 

obtained from the field magnetometer readings. The magnetic 

susceptibility of the quartz porphyry appears to be low, in the 

same order as the felsic metavolcanics. On the other hand, the 

quartz diorite appears to have a higher magnetic susceptibility, 

because the magnetic background increases over these rocks. 

A variable magnetic susceptibility appears to occur in the micro 

diorite rocks, with some very high magnetic susceptibility phases 

occurring near Forbes Lake and Steep Lake in Godfrey Township. 

The microdiorite rocks in Turnbull Township do not have magnetic 

anomalies associated with them as in the case of the Godfrey 

microdiorite s.

Wide areas in the gabbroic intrusive rocks of western 

Turnbull Township do not cause magnetic anomalies, but
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the gabbroic rocks in northern Turnbull, northwestern Godfrey and 

concession II.,^ lots 2, 3 and 4 of Godfrey Township have corr 

elating magnetic anomalies in the order of 2000 gammas. Low 

magnetic susceptibility phases in the gabbroic rocks have been 

noted in Robb and Jamieson Township (Middleton 1973) and are 

due to the lack of magnetite and ilmenite. An example of this

from Figure 6 is given by a basalt porphyry phase of the gabbro
(0,8km) 

that occurs near the Robb-Turnbull Township boundary, \ mile

east of Robb Creek. However, localized pyrrhotite mineralization 

contributes to the magnetic susceptibility of the basalt porphyry.
cm ci

Leucocratic-feldspar rich phases parts of the fine grained 

phases of the gabbro often have low magnetic susceptibilities.

The late felsic intrusives in western Turnbull Township 

have low magnetic susceptibility values.

Remanent Magnetism

Remanent magnetism studies were not carried out in this 

work for rocks in Turnbull and Godfrey Townships,however, work 

completed in Jamieson Township is representative of the area 

(Middleton 1969c, 1973), It was found that the remanent components 

in the volcanic rocks were not a main influence in the magnetic 

properties of the rocks, and that the majority of the remanent
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components were in the direction of the present earth*s field. 

This result has been substantiated by Kornik et al. (1973) who 

have made both magnetic susceptibility and remanent magnetism 

measurements in northern Godfrey Township in the vicinity of 

Steep Lake.
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SPECIFIC GRAVITY

Specific gravity determinations were made an a total of 

1772 samples of diamond drill core and hand specimens collected 

from Turnbull , Godfrey , Robb, Jamieson, Loveland, MacDiarmid, 

Massey, Whitesides and Carscallen Township including data from 

(Wolfe, 1970; Middleton, 1972a, 1973). The purpose of this 

study was to obtain the specific gravity contrasts between the 

different rock types in order to interpret gravity survey 

results in the region (Middleton, 1974 d) .

Histograms showing the frequency distribution of specific 

gravities for felsic and mafic to intermediate metavolcanics, 

early and late mafic to ultramafic intrusives, and diabase are 

given in figures 9, 10, 11 and 12 0 A summary of specific 

gravity ranges for all rock types in Turnbull and Godfrey Town 

ships including data from other parts of the Kamiskotia region 

is shown in figure 13.

In the mafic to ultramafic rocks, low specific gravities

o 
in the order of 2.6 grams/cfn are associated with serpentinites

while altered leucocratic gabbros have specific gravities in 

the 2.65 - 2.8 grams/crn range. Low specific gravity values in 

the felsic and mafic meta volcanics are associated with pyrocl 

astic rocks (mafic tuffs 2.77 gm/cwjfelsic tuffs 2,60 gm/cnf) , 

while the flows have average to above average specific gravities.
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Intrusive basalt feeder dikes have specific gravities in the 

2.87 - 2.90 grams/en? range. Graphitic tuffs have specific

gravities of 2.5 grams/cm. Rhyolites in the vicinity of the

h Genex mine were found to have higher than average specific

3gravities in the 2.82 - 2.87 grams/cm range. The chlorite and

iron sulphide content of these rhyolites may be the contributing 

factor to theA high specific gravities that" result in a low density
akocl

contrast between the mafic extrusive rocks (basalts and andesites)
A
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INTERPRETATION 

BEDROCK GEOLOGY AND PETROCHEMISTRY

INTRODUCTION

The bedrock in Turnbull and Godfrey Townships consists of Early 

^IH me ta volcanic s, metasediments, and mafic, intermediate 

and felsic intrusives. These rocks are cut by many diabase 

dikes which may be Early to Middle Precambrian in age. 

Pleistocene deposits of sand, gravel, and varved clay cover 

the area. The varved clay is confined to the low lying areas 

of eastern Godfrey Township and north-central Turnbull Township, 

while the sand and gravel are located in the outcrop 

areas of western Godfrey Township and eastern Turnbull Townships.

Some of the intrusive and extrusive rocks have been 

found to have similar mineralogy, chemistry, and texture. It 

has been shown by fractionation diagrams, such as the one 

presented later in Figure 27; that these 

rocks are probably derived from the same parent magma.
, T \ l l *-given M lab'e h 

The Table of Lithological Units shows the various rock

types found in the map area and surrounding townships. The 

table presented here has been modified from the Table of 

Lithological Units given for the Robb and Jamieson Township 

area .
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VOLCANIC ROCK SUITE SETTING

The metavolcanics consist of both sodic and potassic 

rhyolites, andesites and basalts. The distribution of these 

various volcanic rocks is given in Chart 3 and on the 

Geological Map at the back of this report.

There are distinct areas of sodic rhyolite rocks, both 

stratigraphically above and below a zone of massive potassic 

rhyolites in Godfrey Township. Basaltic pillow and massive 

lavas mainly lie stratigraphically below the sodic rhyolites 

in Godfrey Township although there appears to be intermixing 

of these rocks in the north-central Godfrey Township. In 

concession 5 and 6, Lot 9, Godfrey Township, a narrow, north- 

south trending basalt lava marks the boundary of sodic rhyolites 

and potassic rhyolites. This boundary can be observed on

Cho ri C as a change in ^ o O values between the two felsic
locates 0f -Haesavwptas fake**^ •faisprojile aM crftaeir samples token Jutk* juajoflrasi aft gii/em'ii Chart J), 

volcanic rock types.. The boundary may be a change in volcanic

cycles. An alternative to the proposition of a change in 

volcanic cycles would be that a very abrupt change in the 

chemistry of the felsic volcanics took place during the 

deposition of felsic rocks which are part of a much larger 

volcanic cycle. The concept of one lower volcanic cycle in 

the area, beginning with basalts and gradually transitioning 

through sodic rhyolites to potassic rhyolites and finally sodic
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rhyolite tuff-breccias, water-laid breccias l and intermixed 

metasediments is given by Middleton (1973, p. 23). A

second or third volcanic cycle overlies the water-laid breccia.
rocks 

This cycle begins with mafic pyroclastic^and is predominantly

composed of basalts and high alumina basalts-andesites.

In eastern Turnbull Township,the sodic felsic metavolcanics

predominate however^ in northeastern Turnbull massive basalt
hietzt 

flows and mafic pyroclastics occur. The Avolcanic rocks are

interpreted from the magnetic data on Ontario Department of Mines 

and Northern Affairs Map P.638 to extend from the Twenty-six 

Mile Creek area in northeastern Turnbull Township westward to 

Mt. Rutledge area. Massive basaltic rocks occur in Mt. 

Rutledge intermixed with gabbroic rocks and intruded by Late 

Felsic Intrusives (granodiorite). These mafic volcanics are 

interpreted to extend southward from Mt. Rutledge to the

Carscallen-Turnbull Township line and are intruded by Late
rock 

Felsic intrusive^(granodiorite) in many places.

INTRUSIVE ROCK SUITE SETTING

Intrusive rocks of several ages that occur in the map area 

exhibit cyclic chemical changes. The earliest intrusives 

recognized are the Early Mafic Intrusives which consist of

 ^Classification using definitions by R.V. Fisher (1966).
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gabbro , norite, anorthositic gabbro and other chemically 

similar rocks with a multitude of textural variations and 

grain sizes. In Robb Township for example; a layered norite 

is exposed in Kamiskotia Hill. These rocks grade into 

pegmatitic gabbro phases which predominate in southeastern 

Robb, southwestern Jamieson, northwestern Godfrey and north 

eastern Turnbull Townships. The gabbroic rocks in western 

Turnbull Township are predominantly dark green to black, 

medium to fine-grained, and sometimes have a diabase texture. 

These rocks have fine-grained phases that resemble massive 

basalt found in northern Turnbull and Jamieson Township.

Ultramafic phases of the gabbro complex have been located in
SOY** of 

southwestern Turnbull Township. ^ these ultramafic rocks

may be late stage intrusives since most of the ultramafic

units found in theA area are associated with upper cycles of
(HiadletoH 1573, W7*t-a) 

volcanism^. This is the case in MacDiarmid Township and northern
f Middleton 1973) 

Jamieson Township^. For the present all of the ultramafic

intrusives are grouped with the Early Mafic Intrusives due to 

the geographic association of gabbros and peridotite in south 

western Turnbull Township.

Feldspar porphyry phases that range from basalt porphyry 

to dacite porphyry are found associated with the gabbroic rocks 

in the Robb Creek area of Turnbull Township. These rocks have 

both transitional and well defined boundaries with the gabbroic
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rocks and are interpreted by the author to be later stage 

differentiates of the gabbro complex. The age of these 

feldspar porphyries is not well defined, however; a feldspar 

porphyry outcrop in eastern Turnbull has been cut by a Late 

Mafic Intrusive (gabbroic-basalt) dike. Late Felsic Intrusive

also cut the feldspar porphyries in the Robb Creek area.
-atoite 

QuartZA porphyry rocks of granodiorite-trondhjemite

composition intrude the gabbroic rocks of northeastern Turnbull 

and northwestern Godfrey Township. These rocks when sheared 

resemble porphyritic felsic tuffs and "flows. Miarolitic cavities 

and granophyritic textures found in these rocks suggest that the 

quartz-albite intrusions are high-level subvolcanic intrusives. 

The chemical composition of the quartz-albite porphyries and 

sodic rhyolites is also similar, suggesting that the soda 

rhyolites were derived from the same magma as the quartz-albite 

porphyries.

A phase in the quartz-albite porphyry intrusion in north 

western Godfrey Township has been identified by Hogg f 195^*) 

to be quartz-diorite. These rocks appear similar to the 

quartz porphyries on the weathered surface however the mafic

mineral content is noticeably higher in the quartz-diorite.

fhctt 
These rocks are interpreted to be a phase change occurred

between Early Mafic Intrusion and the beginning of quartz-
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albite porphyry intrusion. An equally justified inter 

pretation would be that the quartz-diorites mark a transition 

between quartz-albite porphyry intrusion and a later 

microdiorite intrusion (granophyric diorite).

Late mafic intrusives (basalt dikes), lamprophyre and 

microdiorite (granophyric fine-grained diorite) intrude the 

quartz-albite porphyry rocks. The occurrence of gabbro and 

basalt intrusions in the quartz-albite porphyries in northeastern 

Turnbull and northwestern Godfrey Township is the only 

definitive evidence of a second later mafic intrusive stage. 

Many cross-cutting mafic intrusives occurring within the early 

mafic intrusive rocks of the Kamiskotia complex may be related 

to the later mafic intrusive stage. Similar mineralogy and 

chemistry in the Early and Late mafic intrusives prevents the 

use of geochemistry as a means of distinguishing the two ages 

of mafic rocks.

If it were possible to interprete the cross-cutting 

relationship between quartz albite porphyry and gabbroic rocks 

in northwestern Godfrey Township as gabbro intruding quartz- 

porphyry, then one age of gabbro could exist. Observations at 

the contacts between quartz-porphyry and gabbro are often 

transitional leaving both the gabbro and quartz porphyry highly 

altered and carbonatized. However, many dikelets in northwestern



-34-

Godfrey Township of quartz-porphyry-granodiorite display 

cooled margins against the gabbro. Alternatively, the Late 

Mafic Intrusions in northeastern Turnbull have cooled (fine 

grained) margins in contact with quartz porphyry.

The most direct evidence for supporting two ages of 

gabbro is found in an outcrop on the Turnbull-Godfrey Township 

line where fragments of gabbro and quartz porphyry are contained 

in a matrix fine-grained gabbro (Hogg 1954-, p.26). A 

summary of cross-cutting intrusive relationships is presented 

in Table 2

Microdiorite intrusives are found in north central Godfrey 

Township and eastern Turnbull Township. These rocks are fine 

grained, dark green-black in colour and weather in a manner similar

to the mafic Avolcanics. When these rocks are in contact with
yvtata 

mafic Avolcanics such as in concession 5, lot 9 of Godfrey

Township, it is very difficult to distinguish these location of 

these two rock types. Quartz and feldspar phenocrysts can be 

observed in most occurrences of the microdiorite and for this 

reason this rock has been identified in the past as a quartz- 

feldspar porphyry. This identification has resulted in 

grouping the microdiorites with the quartz-albite porphyries. 

Xenoliths of quartz-albite porphyry have been found in the 

microdiorite signifying that the microdiorite is younger than
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the quartz-albite porphyry. The fine-grained nature of the 

microdiorite coupled with the occurrence of spherulitic and 

granophyric textures may be evidence for classifying the 

microdiorite as a "high level" subvolcanic intrusion. The 

occurrence of "intrusive andesite" and gabbroic (basaltic) 

phases associated with the microdiorite suggests that the 

late mafic intrusions (gabbros and basalts) may be related to 

the microdiorite. If this is the case; the microdiorite repre 

sents a mafic trend in the differentiation of intrusions from 

the quartz-albite porphyry, quartz diorite rocks to the late 

mafic intrusions (gabbros and basalts).

Granodiorite intrusions occurring in western Turnbull and 

Robb Townships probably represent the last stage in intrusion. 

This is hypothesised since the gabbros and feldspar porphyries 

are cut by these rocks ; and wide areas of agmatite occur.

The agmatite as shown in Photo l shows that the gabbro was 

cool when cut by the granodiorite. Cooled fine-grained contacts 

are only found in the granodiorite, whereas the gabbro fragments 

(xenoliths) are uniform in grain size.

Lamprophyre dikes have been found cutting the quartz-albite 

porphyries in northwestern Godfrey and northeastern Turnbull 

Townships. Lamprophyres have also been noted in southwestern 

Turnbull Township cutting granodiorite (see descriptions of Quartz 

Vein Deposits later in this report). The lamprophyres may be late 

stage differentiates of the intrusive complex or post-tectonic 

intrusions.
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It is therefore apparent that cyclic intrusions form the 

Kamiskotia Complex. Evidence of the cyclic nature of the 

volcanics in the Kamiskotia area is abundant. It is suggested 

that the cyclic nature of the intrusive and extrusive rocks have 

a common origin and that the intrusive rocks exposed in the map 

area are residual magmas.

Chemical similarities between the gabbros and basalts, 

quartz-albite porphyries and soda rhyolites imply that the 

mafic intrusives and mafic metaCvolcanics of the first volcanic 

cycle as well as the quartz-albite porphyries and sodic felsic 

metaCvolcanics can be equated. 

TIME RELATIONS BETWEEN SULPHIDE DEPOSITS, METAVOLCANICS AND INTRUSIONS

The fact that basalt dikes, locally known at the Kam-Kotia 

Mines as "intrusive andesite", cut the massive sulphide ores^ 

suggests that both volcanism and intrusions were active after the 

formation of ore bodies in the area. These basalt dikes are 

mineralogically the same as basalt dikes which intrude the quartz- 

albite porphyries. Therefore the sulphide bodies in the area were 

formed before the Late Mafic Intrusive state. The "strata-bound" 

nature of the sulphide bodies suggests the sulphides were formed 

during volcanism, thus there is a strong possibility that the 

sulphide bodies were deposited during the formation of high level 

intrusions within the volcanic pile.
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Since the Canadian Jamieson deposit lies on the contact between 

basalt and sodic rhyolite, felsic high-level intrusions probably 

were present during or shortly after sulphide formation. In the 

Jameland deposit, the sulphides are found both in the mafic meta- 

volcanics and felsic welded-tuff (sample 68-753, p.24, Middleton 

1973), showing that sodic felsic volcanism had started before 

or during sulphide deposition, At the Kidd Creek deposit, 

sulphides are found within sodic rhyolite breccia and as 

fragments within graphitic tuffs implying that the ore was 

deposited on surface after the formation of the rhyolite and 

during deposition of an overlying tuff unit (Matulich et al. 

197A), In contrast,the sulphides of the Genex Mine in Godfrey 

Township are found both within a felsic breccia and overlying 

mafic volcanics^ suggesting that the sulphide solutions were 

emplaced after a stage of sodic volcanism and before potassic 

rhyolite deposition.

The similarity of the chemistry of the feldspar porphyry 

rocks (Late Intermediate Intrusions) and the high-alumina 

andesites which make up the second major cycle of volcanism 

show that the sulphide ores must have been deposited during the 

Early Intrusion Stage, since the ores are located in the first 

major cycle of volcanism and the Early Mafic Intrusions are cut 

by the feldspar porphyry,



Table l Table of Lithologic Units for the Turnbull and 

Godfrey Townships Area.

Cenozoic

Quaternary 

Recent

Swamp, lake, and river deposits 

Pleistocene

Till, varved clay, sand, gravel, boulder clay 

Precambrian

Early to Middle Precambrian 

Diabase

Diabase, olivine diabase

Intrusive Contact 

Early Precambrian

Lamprophyre (age unknown) 

Lamprophyre (dikes)

Intrusive Contact 

Late Felsic Intrusive Rocks

Granitic rocks, aplite dikes, quartz monzonite, 

granodiorite, hybrid rocks and agmatite

Conctact Indeterminate 

Late Mafic Intrusive Rocks

Gabbro, porphyritic gabbro, basalt dikes



Contact Indeterminate 

Late Intermediate Intrusive Rocks

Diorite, granophyric microdiorite, porphyrite, 

quartz porphyrite, spherulitic porphyrite, 

spherulitic feldspar porphyry

Andesite porphyry, dacite porphyry, (may include 

some basalt porphyry)

Intrusive Contact 

Early Felsic Intrusive Rocks

Granophyric quartz-albite porphyry, trondhjemite, 

aplite (dikes), vesicular quartz porphyry, 

hybrid rocks

Transitional Contact 

Early Intermediate Intrusive Rocks

Granophyric quartz diorite (may be transitional 

between the Early Mafic and Ultramafic Intrusive 

Rocks and the Early Felsic Intrusive Rocks 

Transitional and Intrusive Contact 

Early Mafic and Ultramafic Intrusive Rocks

Layered norite gabbro, anorthositic gabbro, diabasic 

gabbro, glomeroporphyritic anorthositic gabbro, 

glomeroporphyritic leucocratic gabbro, unlayered 

anorthositic (leucocratic) gabbro, hornblende
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gabbro, tremolite gabbro, pegmatitic gabbro, 

massive fine-grained gabbro, coarse grained gabbro 

porphyry, fine-grained gabbro (basalt) porphyry 

(may be related to Late Intermediate Intrusive 

Rocks) quartz gabbro, foliated porphyritic 

gabbro, peridotite, dunite, serpentinite

Intrusive Contact 

Metasediments

Greywacke, argillite, tuffaceous argillite, iron

formation (sulphide and oxide) 

Metavolcanics

Felsic Metavolcanics

Massive and foliated lava, porphyritic lava, 

vesicular lava, porphyritic tuff and welded 

tuff, chert, tuff, agglomerate and(or) volcanic 

breccia, tuff breccia, graphitic tuff, graphitic 

agglomerate 

Mafic to Intermediate Metavolcanics

Massive lava, pillowed lava, vesicular lava, 

tuff and agglomerate, volcanic breccia, mafic 

dikes and sills



METAVOLCANICS 

MAFIC TO INTERMEDIATE METAVOLCANICS

Massive, pillowed, amygdaloidal and brecciated ̂ basalt 

lavas of the tholeiite type are intermixed with felsic 

metavolcanics in northeastern Turnbull and northwestern Godfrey
metx

Township. The majority of the ̂ basalt lavas in northeastern 

Turnbull and in the Mt . Rutledge area are massive and

resemble fine-grained gabbroic rocks in the Robb Creek 

area. In northwestern Godfrey Township pillow lavas with 

narrow massive sections extend southward from the Canadian 

Jamieson Mine area in two units; one to Steep Lake and then 

to the Genex Mine area, the second unit to concession S lQt 9. 

The first unit marks the lower section of the f iVst volcanic
nieto.

cycle in Godfrey Township, whereas the second Abasalt unit 

marks the boundary between sodic rhyolites on the west and 

potassic rhyolites to the east. This pillow lava unit appears 

to be stratigraphically equivalent to the mafic lavas in the
a

Canadian Jamieson Mine, and may be^faulted extension of pillow

lavas on the western side of Mt. Jamieson.
A

The tholeiite basalt lavas as represented by the chemical 

analyses listed in Table 3 are commonly dark green in colour 

and are composed of chloritized amphiboles, carbonate, segregated
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quartz and saussuritized plagioclase feldspar. Magnetite 

pyrite and leucoxene are common accessory minerals. On the 

weathered surface the basalts are tan: to brown-green in colour

with localized rusty coated shear planes.
metabcwftft wUtch 

The dark greenA lavas A are represented by samples giWn in Table J

are lower in silica and alumina than a second variety of 

mafic lava that is light gr^ey in colour.

These light green coloured high alumina type lavas 

are locally termed by some geologists as dacite or silicified 

andesite, and are found throughout the second major cycle of 

volcanism which is well exposed in Loveland Township (Middleton 

1974-cr) , as well as in minor amounts on the north shore of 

Steep Lake and in parts of the Canadian Jamieson Mine. These 

lavas can be classified as high alumina andesites, since they 

are chemically similar to rocks described by Kuno (1960, 1966)

Hamilton (1964). Sheared, massive-uniform and pillowed,

f 
varieties of andesite are found in Godfrey, particularly in

northeastern Godfrey.

The main difference between the andesi tes in the lower 

volcanic cycle and those found in Loveland and MacDiarmid 

Township is that the Loveland andesites are often massive and 

contain phenocrysts of plagioclase. According to Hamilton 

(1964), high alumina lavas generally contain abundant phenocrysts
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of plagioclase. Pillow lavas and fragmental varietiesAin
in Grcxipty Tp. 

the second major volcanic cycle^ however, lack visible

phenocrysts, perhaps due to the fact that these lavas are 

finer grained than the massive flows.

The origin of high alumina basalts and andesites in the 

western Pacific Ocean region has been discussed at length by

Kuno (i960, 1966), Hamilton (1964J, Yoder and Tilley (196^), 

Kushiro and Kuno (1963). Two basic views are proposed: Kuno 

(1960) proposes that the high alumina primary basalt magmas 

are derived from a depth that are shallower than the depths 

of tholeiite magma formation; where as Yoder and Tilley (1962) 

suggest that high alumina lavas are formed from the 

differentiation of alkalic or tholeiite basalt magmas. 

Green and Ringwood (1967) have shown in laboratory experiments 

that the depth of formation of high alumina basalt is an 

important factor.

It is interesting to note therefore the presence of
\r\ G*0d'f**y TawwsUtp 

tholeiite type lavasAwhich dominate the lower cycle of volcanism

immediately overlain by high alumina lavas which dominate the
(see Chart B) 

upper cycle of volcanism^. Overlapping of these two types of

basalt-andestte has also been observed by the author near Steep 

Lake in Godfrey Township and south of the Kam-Kotia Mine area 

in Robb Township. It can be concluded from these field 

observations and the fractionation trends shown in Figure 27
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that the high alumina andesites can be later differentiates from 

the same general magma that gave rise to the tholeiite basalts.

Figure 14 which shows the relation of Na20 -f KoO versus 

Si02 classifies the various rocks in the area into tholeiite, 

high-alumina and alkali types in a manner proposed by Kuno (1966). 

The high alumina andesites, as represented by rock analyses taken 

from Loveland Township (Middleton 1974a) can be distinguished from 

the tholeiite types in the map area. This diagram may also 

provide a possible clue to the relationship between the potash 

rich rhyolites and other volcanic rocks in the area. The potassic 

rhyolite compositions (Table 4) plot in the high alumina field, 

whereas the sodic rhyolite compositions plot in the tholeiitic 

field. Thus the potassic rhyolites may mark the beginning of a 

type of volcanism which is related to the second major stage of 

volcanism, rather than mark the upper portion of the first major 

cycle of volcanism. In this case the overlying tuff-breccia-water 

laid breccia described later in this report would mark a period 

of erosion of the volcanic pile during the second major cycle 

of volcanism rather than an erosional period marking the end of 

a major period of volcanism as might normally be anticipated.

An AFM diagram for the mafic metavolcanics in the Kam-Kotia 

area is given in Figure 15. Most of the rocks from Godfrey 

Township plot in the tholeiitic field with the exception of 

samples 54-007 and 54-009, whereas the high alumina rocks from

Loveland plot in the Calc-alkaline field. The concentration of 

points ; l ,
JT l i . . i ' . .. r ' . . . -. . . i r ,
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as shown on the contoured AFM diagram falls on the dividing line

proposed by Kuno (1959). Similar plots are obtained by Descarr-
f ' 

eaux (1973) for Noranda volcanic rocks. The jScatter observed

in the plot of mafic volcanics on Figure 14 is also comparable to 

the plots of Noranda and Yellowknife volcanic rocks given by 

Irvine and Baragar (1971, figure 3D).

In east central Godfrey Township, east of Highway 567, a north- 

south trending unit of mafic metaCvolcanics consisting of pillow 

lavas and pyroclastics has been interpreted from the magnetic data 

and diamond drill hole results. This unit stratigraphically over 

lies the water-laid tuff breccia and extends to the Mattagami 

River where it is in fault contact with mafic meta-volcanics ex 

tending east of the Mattagami River.

East of the Mattagami River, northeast trending andesites 

and basalts occur which join units found in northwestern Mountjoy 

Township and southern Jessop Township. These mafic units may be 

fault-displaced equivalents of mafic lavas in Bristol Township; 

in other words, the east side of the Mattagami River fault is 

displaced northward 3.5 miles (5.6 km) (Middleton 1973). In the 

Fly Lake area (near the eastern boundary of Godfrey Township), 

magnetic interpretation suggests the presence of rocks such as 

mafic meta-volcanics, which have a higher magnetic susceptibility 

than the metasediments.
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FELSIC METAVOLCANICS

Felsic metavolcanics in the area consist of massive 

fractured flows, fine-grained tuffs, breccias, agglomerates, 

amygdaloidal flows, spherulitic flows, dike-like bodies of 

sheared, sericitized porphyritic rhyolite, and colour-banded 

units which may be pyroclastics.

The felsic metavolcanic rocks occur extensively in central 

to western Godfrey Township as well as in eastern Turnbull 

Township. Good exposures of felsic metavolcanics are found in 

the area south and southwest of Mt. Jamieson and in the area 

south and east of Forbes Lake. Scattered exposures are found 

south of South Godfrey Lake, west and north of Keeley Lake and 

west, northwest, south and east of a pond located in claim 

P.5311 in eastern Turnbull Township. Other scattered outcrop 

areas are found in Turnbull Township on the southern boundary 

approximately half way between the 25 and 26 miles posts.

North of the Lalley road and east of 26 M ile Creek good exposuresi

of felsic breccias and tuffs can be observed.

Massive Rhyolites

Massive flows are mainly found in the Mt. Jamieson area and 

south of the junction of Highway 576 and the Genex mine road in
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concessions IB and J", lots 7 and 8. Minor exposures of massive 

flows have also been found in concession, lot 8 of Godfrey 

Township. These rocks exhibit a white weathered surface which 

is highly fractured and jointed as shown on Photo 2- . The 

fresh surface is usually grey to dark grey in colour however, 

black and pink varieties have been observed. The pink 

colour usually represents an enrichment of hematite as 

demonstrated by Middleton (1973, p. 24, sample 68-805). 

Hematization, silicification, sericitization, chloritization 

and sometimes carbonatization accompany faulting of these rocks 

resulting in alteration along shear and joint planes. Photo 

3 illustrates a faulted massive rhyolite which has angular 

fragments and a dark chlorite matrix between the fragments. 

Faulting of the massive rhyolites is usually marked by a zone 

of brecciation; or a narrow chloritized slip plane, as opposed to 

the tuffs and breccias where sheared zones are developed.

Small quartz phenocrysts less than a millimeter in diameter 

are found throughout the massive rhyolites. In thin section 

these rocks contain abundant orthoclase, as well as sericite, 

quartz, phenocrysts, some chlorite and carbonate and minor 

albite. Spherulitic textures in these rocks are also common. 

Photo^_^micrographs of the massive rhyolite varieties have been 

given by Hogg (1954-, p.9). Chemical analyses given in Table *t 

have shown that some of these rocks are potassic with K20 r.



-49-

values commonly ranging from 5 percent to in excess of 9 percent 

Samples 70-718, 724, 725, 726, 727, 728, 729, 730, 731, 736 

and 805 are typical examples of the chemical analyses of 

potassium rich rhyolites. It can be seen from these results 

that the potassic rhyolites have very low sodium oxide (Na20) 

contents, ranging between .3 percent to 1.7 percent but are 

often in the order of .7 percent. The specific gravities of 

the potassic rhyolites are slightly lower than the normal and 

soda rich rhyolites. which would be expected when comparing 

orthoclase (potassium aluminium silicate) rich rocks with 

albite (sodium-aluminium silicate) rocks. Samples 70-716, 

717 and 719 represent massive rhyolites which are intermixed 

with potassic rhyolites. These rocks contain almost equal 

percentages of soda and potash.

A distinct horizon of potassic rhyolites is therefore 

observed in Godfrey Township which appears to mark a change in 

chemistry during felsic vulcanism or signifies the start of 

a new volcanic cycle. One may expect to have low specific 

gravity rocks at the beginning of a volcanic cycle if the 

volcanics were produced from a differentiated and segregated 

magma chamber. However, wide spread evidence in the literature 

show that lavas of various composition can be derived in a 

localized area (Baker 1968). Plots of potassic rhyolites
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in Figure fo classify these rocks in the "high alumina" 

field along with high alumina andesites which characterize 

the second major cycle of vulcanism found in the area. In
Ov*fl(

the plots of Larsen index versus Si02 (Mgo + FeO + F&20 4- CaO)
reort"po 

shown in Figures 2.7 and 2# A the potassic rhyolites exhibit

fractionation trends parallel to but not coinciding with the 

fractionation trends of the soda rhyolites and other rock types. 

This is explained by the fact that anomalous potash would 

increase the Larsen index in a positive direction thus displacing 

the plots of potassic rich rocks to the right side of the

diagram. These facts suggest that the potassic rhyolites were
(i,e. ; diffensntv/ent) 

derived from a different source than the sod rhyolites, yet

these potassic flows are in contact with normal to soda rich 

rhyolites which lie stratigraphically above and below the 

potassic horizon.

It is therefore concluded that the potassic rhyolite is a 

distillate of a felsic magma and that the potassic rhyolites 

belong to the upper section of the first volcanic cycle in the 

area.

Tuffs and Breccias

as shovvn in 'Photo 4-f 
Felsic breccia with fragments ranging in size from one

inch to one foot are found south of the Canadian Jamieson
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Mine in concession V", lot 9 as well as the area east of

Forbes Lake near the Genex Mine and in eastern Turnbull
(4^kwO fo 

Township in a zone 2 . 75, mile SA long and 100 to 3,000 feetA wide

extending from the general area of claim P. 5 295 northward to
(koto 5") 

Twenty-six Mile CreekA. Other breccias have been noted in

rhyolite outcrop ^ mile^and 3/4 milesAnorthwest of the 25 mile 

post on the southern Turnbull Township boundary.

Photo 6 shows the character of the breccias near the 

Genex Mine. These rocks contain ellipsoid and subangular 

fragments of massive rhyolite bound in a sheared, sericitized 

matrix of fine-grained tuff material. Pyrite is found 

primarily in the matrix. Mineralized breccia within the 

"H" zone at the Genex Mine is illustrated later in this report. 

This breccia differs from the breccia shown in Photo 5^ in that 

the fragments "H" zone have silicified margins.

Chemical analyses given in Table 4- have shown 

the chemical composition of fragments differing from that of 

the matrix. The most pronounced difference is the higher 

silica contents in the fragments. Sample P gives the chemical

composition of a fragment taken from the breccia zone in
Qkvrf sample C re.|presen~f"5 fke. m*i*-''y*

northeastern Turnbull Township, A From this analysis and others
le 70-930)

obtained in eastern Turnbull Township the felsic tuffs and
A

breccias in Turnbull Township are "sodic" and have compositions 

similar to the sodic breccia and tuffs of western Godfrey Township
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Water-laid Volcanic Breccia

A breccia consisting of three to four types of fragments 

is exposed in concession X, lot 6 of Godfrey Township.

Chemical analyses of these fragments are given in Table 5 .
(Hol linger (38)) 

This rock unit has been found by drillingAto extend southward

from this area to concession JT and Iff, lots 2 and 3 of Godfrey

Township. Drilling has also shown that the breccia zone is
cross- bedded 

gradational into greywacke andA tuffaceous argillites. Both

the breccia and argillites are shown in Photo 7 . /1/if^f
Pks,h

The term "water-laid" breccia has been used after the 

definition proposed by Fisher (1960, p. 978). Fragments of 

metasedimertSjdacite porphyry (feldspar porphyry), massive sodic 

rhyolite and banded sodic rhyolite have been identified in this 

breccia unit. The matrix has the same composition as the 

larger fragments and ranges in grain size from very fine-grained 

sheared chloritized material to 2 mm particles.

The feldspar porphyry fragments have a dark fine-grained 

dark grey ground mass with light grey to white feldspar 

phenocrysts. The phenocrysts of albite are 2 to 10 millimeters 

in length. Albite is also found in the groundmass and makes 

up 50 to 60 percent of the rock. Some quartz phenocrysts have 

also been recognized and account for 15 percent of the porphyries 

composition. In addition, chlorite represents about 15 percent
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of the groundmass.

The rhyolite fragments are light grey to white in colour 

and are found to have both uniform and banded characteristics. 

Albite feldspar (An^ to Anjjj) accounts for the sodic 

composition of these fragments. These rhyolite fragments 

account for 75 percent of the fragments in the breccia while 

the remaining 25 percent are represented by the feldspar 

porphyry (20 70 ) and metasediment (5/Q . Photo 8 illustrates 

the subangular fragments whose ax s generally align with the 

regional strike of the rocks in the area. r
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Major and Trace Element Geochemistry of the Felsic Metavolcanics

Two sets of felsic metavolcanic samples were collected 

between 1968 and 1970 in the Kamiskotia area for trace element 

and major oxide study. The first set was taken primarily in

Jamieson Township and northern Godfrey Township and was
by ike Mineral Research Branch of -foe OJ)M 

analysed for Cu, Zn, Ni, and CoA. These analyses were made

in order to compare the geochemistry of the felsic metavolcanics 

with quartz porphyry rocks and the gabbroic rocks-^ of the 

Kamiskotia intrusive complex. Histograms of the^distribution 

of the major oxides are given in Figure 16 while the 

distribution of Cu, Zn, Ni and Co is given in Figure 17.

The distribution of Cu is log-normal, left hand skewed 

and the average value in 69 samples was 13.28 ppm Cu. In 

comparision with the copper distribution in the gabbroic rocks 

given by Wolfe (1970, Figure 8), the copper distribution in the 

felsic metavolcanics is much stronger left hand-skewed and 

has a much lower average copper content (13.28 ppm) than

found in the gabbroic rocks (74 ppm). When comparing the
iw flic 

copper distribution.felsic metavolcanics with the distribution

in quartz porphyry rocks given later in Figure 23, the 

distributions are similar, being left-hand skewed and the 

averages are almost identical. Copper contents in the Noranda

Independent study made by Wolfe (1970).
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rhyolite (Descarreaux 1973, Table 4) are higher (15 to 30 

ppm) than obtained in the Kamiskotia rhyolites.

Zinc distribution in the felsic metavolcanics is almost 

normal, perhaps suggesting that zinc is a primary component in 

rhyolites such as major oxides. In contrast, copper 

distribution are log-normal. An average value of 100.27 ppm

Zn was obtained in the 69 samples analyzed as oppoed to 50.85
(F'9- 23) 

ppm Zn obtained in 63 quartz porphyry samplesA. Noranda

rhyolites contained approximately half the value of zinc

(Descarreaux 1973) as the Kamiskotia rhyolites.
(Rg.23) 

The zinc distribution in quartz porphyryrockSA is slightly

left-hand skewed to normal and shows two peaks in the 10-30 

ppm and 50-70 ppm range as opposed to two peaks found in the 

zinc distribution in felsic metavolcanics between 50 ppm to 

70 ppm, and 100 to 125 ppm. The fact that two peaks occur 

in the distribution of both quartz porphyry and rhyolite may 

be significant. The higher values of zinc in the felsic 

metavolcanics may be explained by the fact that metals probably 

travelled with the more volatile differentiates of volcanism

and therefore are concentrated in the felsic metavolcanics.
(f.V?)

Nickel distribution in the felsic metavolcanicsA, quartzA

porphyry (figure 23) and gabbroic rocks (Wolfe 1970, Figure 8) 

are similar being left-hand skewed. Average values of nickel 

in the 71 rhyolite samples analysed was 11.84 ppm as compared
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to 13.22 pprn found in the quartz porphyry and 104 ppm found 

in the gabbroic rocks (Wolfe 1970, Table 4). Analysis of 

Ni content of rhyolites in the Noranda area (Descarreaux 

1973, Table 4) gave similar results to those obtained in this 

s tudy. '

The distribution of major oxides is given in Figure 16 

along with the distribution of ratios and sums of the alkali 

metal oxides NaoO and KoO. Normal distributions of SiC^* 

^2^3* and FeO -f- Fe203 are found, however a slightly left-hand 

skewed to normal distribution of MgO exists. Two populations

rhyolitic rocks are evident in the histogram for Na20 and
e4 

K20. This fact is support by the fact that the sum of the

alkali metal oxides (Na20 4- K/20) also shows two populations. 

The potassic rhyolites shown here were in the Mt. Jamieson 

area whereas the sodic rhyolites were primarily found in the 

lower part of the first major volcanic cycle.

The majority of the samples taken were of the sodic type 

as shown by the histogram for N320/K20. Comparing the 

histogram of Na207K20 with a similar histogram by Wilson et al, 

(L965, Figure 4) it can be seen that two classes of rhyolites 

are found in the Superior Province and both types are represented 

in the Kamiskotia area within the same major volcanic cycle.

As shown in Table 4, the K^O contents of the rhyolitic rocks
um 

range from AS70 to 9.2570 with many of the potass i rich rocks
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containing 77o to 870 K20. The highest Na 20 value found was 

4.857o while the lowest was .1770 . The Na20 contents are 

typical of other rhyolitic rocks found in the Superior 

Province (Wilson et al. 1965, Table II ; Goodwin 1968) and 

elsewhere in the world (Nockolds 1954).

The two distinct classes of rhyolites found in the map 

area are also defined in Figure 14. The K20 rich rhyolites 

found in the high alumina basalt field as defined by Kuno 

(1966) whereas the sodic rhyolites plot along with the quartz 

porphyries in the tholeiitic basalt field. In Figure 19 and 

26 the high alkali content formed by high K20 values in the 

rhyolites results in some rhyolites plotting close to "A" on the 

AFM diagram. Most of the rhyolites (sodic type) can be 

classified in the AFM diagram as eale-alkaline however, some 

fall in the tholeiitic field. This is somewhat confusing and 

slightly contradictory to classifications made using Figure 

14. It can be said that all of the rhyolites are sub-alkaline 

according to classifications by Wilkinson (1968), Chayes (1966), 

and Irvine and Baragar (1971).

Trace element results for yttrium (Y), zirconium (Zr), 

chromium (Gr), and barium (Ba) obtained during the analysis of 

the second sample suite of rocks that was analysed for major 

oxides are given in Figure 18. Normal distributions of Zr, Gr,

!^r:J r
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and Ba are shown in Figure 18 as well as a distorted

histogram for Y. Two classes may be suggested in the histogram

for Y and Zr. A comparison of different rock types using

histogram for the trace elements Zr, and Gr is possible for
(K'9-20 

mafic intrusionsA and felsic metavolcanics. Lack of a sufficient
A

number of trace element determinations for other rock types 

prevents the construction of more histograms. Comparisons 

can be made however by taking average trace element contents 

as given later in Table 10.

The normal distribution of Gr in felsic metavolcanics 

does not compare with the left-hand skewed distribution of Gr 

in mafic intrusions. This is surprising since one would 

expect Gr to be a common constituent of mafic intrusions and 

therefore give a more normal distribution. The average values 

of Gr are similar between the rhyolites and gabbros. A left- 

hand skewed distribution for Zr is noted in mafic intrusions
(Rg.lt) 

(Figure 21) whereas the rhyolitic rocks^display a normal

distribution and an enrichment of Zr nearly twice that of the 

mafic intrusions. Alkali rocks normally have increased Zr 

contents (Vlasov 1966) while mafic rocks have reduced Zr contents

The average Sr content of 49 rhyolites is 26.33 ppm as 

compared with an average of 69 ppm for mafic volcanics from the 

area. These values are low for Archean volcanics when
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comparing with results obtained by Brooks et al. (1970; 

Table 9) who reported an average of 173 ppm for 70 basic 

volcanic rocks. Brooks et al (1970) find Archean rocks 

contain much lower Sr values than younger volcanic rocks.

The Barium content of the felsic metavolcanics averages 

503 ppm in comparison to a much lower average of 132 ppm in 

mafic metavolcanics. Chromium averages 163 ppm in felsic 

metavolcanics in comparison to 144 ppm in mafic metavolcanics 

and 160 ppm in mafic intrusions.

Yttrium averages 182 ppm in felsic metavolcanics as 

opposed to 39 ppm in mafic metavolcanics. Yttrium contents 

in felsic rocks are usually much higher than in mafic rocks 

(V~lasov 1966, Table 102) and possibly indicate differentiation 

of mafic to felsic rocks types.
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Me ta sedimentary rocks have not been noted in Turnbull 

Township however , tuffaceous argillites and greywacke have

been observed in diamond drill core recovered from the vicinity
i* the souik- central part of Godfrey Towvislai|j 

of Highway 576A and in Concession 6, lots 2 and 3 of northeastern

Godfrey Township. These metasedimentary rocks were water- 

laid since minor cross-bedding and graded bedding features 

have been observed. A close association between tuff-breccia, 

water-lain breccias and the metasedimentary rocks was observed 

when the Hollinger Mines Ltd. (38b)* and Jonsmith Mines Ltd. 

(43) drill core was re-logged by the author. Gradation from 

coarse breccias containing white to cream coloured felsic 

fragments 12 inches in diameter, to medium grained and fine 

grained greywacke containing felsic fragments ranging 0.1 (2.5n\v*)

inch to microscopic fragments and mineral grains was noted
Hollmger Mines Ltd. 

in a number of A drill holes near Highway 576.

The greywacke rocks are usually uniformly light-

coloured (white-grey) but grade into banded tuffaceous argillites. 

The light coloured bands consist of felsic volcanic fragments 

as well as individual grains of quartz, orthoclase and pla 

gioclase feldspar. The dark coloured bands are due to grains 

of black carbon (graphite) intermixed with light coloured 

mineral grains. Phot* 7 il^fe, * ba-^eJ tuff*"ouc a^/lff* J*'
of t uff- breccia. 
In southeastern Godfrey Township drilling results

* Number in brackets after company name refers to property numbers



-61-

reported by Minesta Gold Mines Ltd. (61) indicate the occurrences 

of metasediments and green tuffaceous sediments in lots l, 

2f 3 and 4 in Concession II and lot l in Concession III of 

Godfrey Township. This information has been compiled onto 

the geological map accompanying this report from Map 1954-4 

(Hogg 195*0 . Hogg reported:

"The writer was not able to examine the core 

from this drilling, which was completed in 1939. 

The sediments are described in company diamond-drill 

records as consisting of interbedded greywackes and 

slates/ with some narrow beds of conglomerate. One 

band of conglomerate, striking N60 0E was traced 

in three drill holes for a length of 1,000 feet."

The green tuffaceous sediments may be reworked

mafic tuffs and lavas or even mafic water-laid tuffs. Since neffJiffr 

Hogg nor the author have been able to examine the drill core

recovered by Minesta 6oM "ivies lfi(^a reinterpretation of the
Mine* LU. 

rock types was not possible. Logging of the Hollinger grilling

west of the Mattagami River Fault suggests that those rocks 

reported as conglomerate by Minesta may in fact be volcanic

tuff-breccia.
(sec Char f A)

A defined magnetic lowA less than 900 gammas

appears to be associated with the metasediments in the southern
of GroAfoey TownsMp 

half of lot 4, ConcessionJ 0 For this reason a zone of meta-
A

sediments has been interpreted in that area. An area outlined 

by a generally uniform magnetic pattern occurs east of the
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Mattagami River Fault in Concessions I, II, and parts of III 

and IV has been interpreted as metasediments. The existence 

of metasediments in this area is supported by the occurrence 

of metasediments at Sandy Falls in Mountjoy Township which 

trend into Godfrey Township and by the fact that metasediments 

were found in waterwells drilled in western Mountjoy Township.

In ConcessionH/ lots 2 and 3 a zone of metasediments 

is interpreted, which is an extension of argillite rocks 

encountered by drilling in Southeastern Jamieson Township 

(Middleton 1973) .

The significance of the occurrence of metasediments 

in the volcanic pile is that they mark the top of the volcanic 

pile, a period of quie^ance in volcanism and erosion of the 

the volcanic rocks. Thus the metasediments are important 

stratigraphic markers as well as a clue to the composition of 

the rocks exposed to erosion.

Intrusiohs cutting the metasediments, such as gabbros 

and feldspar porphyries suggest that these intrusive rocks 

could be related to volcanic rocks which were deposits) strati- 

graphically above the metasediments.

Also of note is the possibility that the meta 

sediments occurring in southeastern Godfrey Township may be 

fault displaced from and stratigraphically equivalent to meta 

sediments occurring in Bristol Township (Ferguson 1959).
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EARLY MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS

Extensive outcrops of gabbro occur in the western half 

of Turnbull Township, northern and northeastern Godfrey 

Township. In addition, ground magnetic interpretation 

supported by diamond drill hole intersections indicates a 

large area of gabbroic rocks in north central Godfrey Township, 

concessions 5? and 2T, lots 4 and 5, and in southeastern Godfrey 

Township within concessions ii and lil , lots 2, 3 and 4.

A variety of gabbro types have been recognized in the 

Kamiskotia area (Middleton 1973) and outcrops of diabasic 

gabbro, massive fine-grained gabbro, pegmatitic gabbro-hornblende 

gabbro-tremolite gabbro, foliated porphyritic gabbro and 

peridotite-dunite have been identified in Turnbull and Godfrey 

Townships. J)*WW ̂ cnptcW of tt*, mineralogy oftUes. rocks are 0 .

by Middleton (H73) ^ Uai fft 

Ultramafic Rocks

An ultramafic rocks exposure (peridotite) has been noted

at a point 3000 feet north of the southwest corner of-Turnbull
(335*0 

Township and UOO feet east of the western Turnbull Township

boundary. This outcrop is in an area of gabbroic rocks.
(/*0w) 

Approximately ^00 feet^west of the southwest corner of

Turnbull Township an outcrop of dunite and peridotite was 

found adjacent to the Mallette winter lumber road. Contacts
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between these ultramafic rocks and the surrounding gabbro s 

were not observed however, it has been noted in northern 

Jamieson Township that ultramafic rocks are transitional with

the gabbroic rocks (Middleton 1973) . Another small outcrop
(975*) 

of peridotite was found at a point 3200 feetAsouth of the

northern Turnbull Township line and 3 0 feet^west of the

* 
Turnbull- God frey line. This rock |s black and fine-grained

and is represented as sample 70-92 in Table 6

Diabasic Gabbro

Banded diabasic gabbro occurs in north stern Turnbull
(lOOO^J f/700^)

Township 3^00 feet^west of Robb Creek and 560O feet south of 

the Robb-Turnbull Township boundary. This rock as illustrated 

in Photo 9 is dark in colour, medium-grained and contains , ; 

fresh to slightly saussuritized plagioclase phenocrysts. The 

mafic minerals and plagioclase occur as thin blades approximately 

2 mm in length. The banding in this rock is not common and 

appears to be formed by a narrow concentrations of mafic minerals. 

Steeply dipping cooling joints are common throughout this 

gabbro. Younger diabase dikes cutting the diabasic gabbro 

are difficult to distinguish however,the dikes often have 

brown to tan weathered surfaces as opposed to the dark-black 

to dark green weathering of the gabbro. Large, yellow-green
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phenocrysts are contained in the diabase dikes in some 

parts which also serve to identify the dikes. Gabbro 

classified on Map 1954-4 (Hogg 195*0 as diabasic gabbro has 

been reclassified as pegmatitic gabbro

Massive Fine-Grained Gabbro

Massive fine-grained gabbro is very common west of the 

south flowing arm of Robb Creek. In the Mt. Rutledge area 

this rock may have been mistaken for massive basalt in some 

localities. The weathered surface is normally dark green to 

black, suggesting a high mafic mineral content, however, some 

tan coloured surfaces can be found where feldspar becomes 

recognized within the rock. Medium to coarse-grained gabbroic 

irregularly shaped phases can be found within the fine-grained 

gabbro mass. Cooling joints distinguish the massive fine 

grained gabbro's from the sheared to massive basalt units. 

It has been found that the diabasic gabbro is transitional with 

the fine grained gabbro, with the fine-grained gabbro variety

being a more chloritized and saussuritized rock. Samples 70-621, 
i'u. ToJo\e.b
^represent the chemistry of the fine-grained gabbro.



Pegmatitic Gabbro

Pegmatitic gabbro is exposed on the shores of New Years 
(northern TuMtbu.il Tawn^'p) 

Lake.and in most gabbro outcrops in northeastern Turnbull

Township and northwestern Godfrey Township. These rocks 

contain lath-shaped hornblende or actinolite phenocrysts up to 

four inches in length, in a matrix of epidotized-saussuritized 

plagioclase and minor quartz. Ilmenite and fine-grained 

magnetite are found as accessory minerals in some of the phases 

however, the very coarse-grained pegmatites contained very 

little ferromagnetic minerals. These rocks are identical to 

the pegmatitic gabbros exposed in southwestern Jamieson 

Township and southeastern Robb Township and were found to be 

water-rich phases of the norite-gabbro anorthosite complex 

located in the Kamiskotia Hill area of Robb Township (Middleton 

1973). When intruded by quartz-albite porphyry the pegmatitic 

gabbros become altered and in some cases show chloritization 

of the mafic minerals along with the development of small 

clusters of reddish feldspar rich material. On the weathered 

surface this "hybrid" rock has a reddish to white weathering 

and "knotty" or "hob-nail" surface. Pyritization, 

carbonatization and chloritization are other common associated 

types of alteration found in the pegmatitic hornblende gabbros
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when intruded by quartz-albite porphyry.

Quartz Gabbro

Pegmatitic gabbro with phases of quartz gabbro occur in 

concession , lots 11 and 12 of Godfrey Township. The 

quartz gabbro was thought to be another hybrid phase of the 

main gabbro complex however^ it may be a distinctive 

differentiate of the gabbro complex. Detailed studies by 

J.W.R. Walker have described the mineralogy of this rock as 

follows (Walker 1954, p.24):

"The best exposures of quartz-granophyre gabbro 
are south of the granophyre (quartz porphyry) stock in 
Godfrey Township. This rock contains an average of 16 
percent quartz occurring mainly in granophyric inter- 
growths with albite and replacing other minerals. 
With decreasing quartz, the rock grades into the 
actinolite-saussurite gabbros. Associated particularly 
with pegmatitic phases of the rocks are irregular 
segregations containing up to 30 percent granophyric 
quartz, interstitial to and corroding a network of coarse 
amphibole and plagioclase crystals. The feldspar 
occurs as subhedral laths of albite (An0) charged 
with epidote, clinozoisite, chlorite, and minor white 
mica (sericite); carbonate is rare. Actinolite, 
in places pseudomorphous after pyroxene, is the 
chief ferromagnesian mineral. Brown hornblende 
was also identified. Toward the contact with the 
intermediate (quartz-diorite) rocks bordering 
granophyre there is a progressive increase in 
chlorite replacing actinolite. Magnetite, showing 
intergrown lamellae of leucoxene, constituted up to 
eight percent of the rock. Minor sphene occurs 
with the black oxides. Apatite, as crystals 1.5 
millimeters long, forming on the average three per-



cent of the rock, is a diagnostic mineral in this 
phase of the gabbro. A fine red micaceous mineral, 
possibly stilpnomelane, replaces actinolite and 
plagioclase. It occurs in fibrous bundles of tiny 
acicular flakes. In the field, and in hand specimen, 
the quartz-granophyre gabbros look similar to the 
gabbros already described, except for the siliceous 
segregations and a tendency for actinolite to occur 
in bundles of radiating needles. This latter feature 
is especially noticeable in and around pegmatitic 
and siliceous phases".

A chemical analysis of the quartz gabbro has been given 

by Walker (1954, Table l, Sample 12). This same sample has 

been described by Nelson Hogg as a saussuritized gabbro 

(Hogg 1954, p. 16, Sample 6) and is listed in tables /l a^ 12 

as sample 54-006.

Foliated Porphyritic Gabbro

Dark green, chloritized and carbonatized gabbroic rocks 

with yellow saussuritized feldspar outcrop in lot 4, 

concessions 2 and 3 of Godfrey Township. Quartz veins with 

tourmaline have been found in these outcrops. The ground 

magnetic survey has outlined the extent of this intrusive 

(see geology map in the back of this report), and shows the 

gabbroic body to be crescent shaped due to folding action 

caused by the left hand displacement of the Mattagami River 

Fault. Diamond drilling by Hollinger Mines Ltd. (38) has
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intersected portions of the gabbro giving fresh specimens 

of highly chloritized gabbro that resemble the "intrusive 

andesite s 11* found near the Jameland Mine in Jamieson Township.

Microscopic examinations of this gabbro were made by 

Hogg (1954-, p. 18) who reported:

"Thin-section study confirms the extreme alteration 
of these rocks to a mass of carbonate, chlorite, and 
clinozoisite. The few remaining feldspars are albite 
clouded with clinozoisite and have probably resulted 
from the saussuritization of a lime feldspar. Apatite 
and leucoxene are the common accessory minerals."

In southwestern Turnbull Township, 1,500 feetAnorth of
(l W w)

corner, foliated porphyritic gabbros consisting of chloritized 

hornblende and epidotized-saussuritized, 5 mm long plagioclase 

phenocrysts were located. These rocks were at first inter 

preted to be a sheared equivalent to a phase of the massive 

fine gabbros occurring throughout the Robb Creek area, however, 

the foliated porphyritic gabbro is distinctive and resembles 

other gabbro occurrences in Godfrey and Jamieson Townships.

In addition these rocks are identical to a small gabbro body
(9/SVM) 

that cuts a quartz albite porphyry stock, 3,000 feet Anorth of

the Lally shaft suggesting that the Late Mafic Intrusives 

are related to the foliated porphyritic gabbro. Since any 

number of gabbroic phases can be found in the map area one

""Indicated as le on Map 2255 (MMoUeton 1973)
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cannot relate ages of rocks strictly by appearanceythus 

the foliated porphyritic gabbros are classed with the main 

gabbro complex (Early Mafic rocks) but are distinguished as 

a separate phase.
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Major and Trace Element Geochemistry of the Early 

and Late Mafic Intrusive Rocks

The analytical results of the major and trace element

geochemistry for the Early and Late Mafic Intrusions are given
ba.std tm cinalyzes by ^ Nike ra l Eesear^Bmnck. 

in Table 6 ; A Histograms utilizing the major oxide data from

this table and previous results reported by Hogg (1954), 

Wolfe (1970), and Middleton (1973) are presented in Figure 20. 

Normal distributions of the major oxides are observed with 

the exception of K/^O which is a left-hand skewjed- logarithmic 

distribution. The histograms for TiO^ shows a wide variation 

due to the irregular distribution of ilmenite throughout the 

various gabbroic rocks. However, field observations show that 

the majority of the ilmenite is found in mafic rich phases of 

the Kamiskotia complex as well as in layers with other heavy

concentrates such as pyrite, magnetite and dark mafic minerals.
t - i
M. i r &T, l fa . K J

Exceptions to this overall observation are found.

Detailed comparison of the chemistry of the gabbroic 

rocks exposed in the Kamiskotia Complex with mafic metavolcanic 

rocks in the area cannot be made due to the low number of 

analyses available for the metavolcanics. However, plots given 

in Figure 14 show that the mafic intrusives are mainly sub 

alkaline and similar to only some of the mafic metavolcanic
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plotted. In addition, comparing the AFM plots given in 

Figure 22 for mafic intrusions with AFM plots of mafic 

metavolcanics given in Figure 15, a distinct trend and 

cluster within the tholeiitic field is observed for the 

mafic intrusions as opposed to a scatter about Kuno's 

dividing line for the mafic metavolcanics. Again some plots 

of tholeiitic mafic metavolcanic rocks fall within the 

general area of the mafic intrusion plots showing that the 

mafic metavolcanic rocks in Godfrey and Jamieson Townships are 

similar to the gabbroic rocks of the Kamiskotia Complex. 

High alumina andesites found in Loveland Township generally 

fall within the calc-alkaline field and for this reason appear 

to be distinctly different from the mafic intrusions. However, 

Larsen value plots given in Figures 27 and 26 show that all

of the mafic metavolcanics fall on the same general
r7 f J

differentiation trends as displayed by the mafic intrusions. 

It is also interesting to note the close similarity of the 

cluster of plots for mafic intrusions given on Figure 14 with 

plots of Noranda and Yellowknife tholeiitic suites (Irvine and 

Baragar, 1971, Figure 3D). A general similarity of histogram 

plots of Si02 5 A1203, and MgO can be seen when comparing Figure 

20 with plots of Noranda volcanics by Baragar (1968, Fig. 6)

 "-Raw data for each oxide combination divided by the sum of 
all A,F and M representative oxides times 100 gives the plot 
value for the oxide combination on the ternary diagram.
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and circumoceanic basalts by Chayes (1964). Mean values of 

Na20 are slightly lower in the Kamiskotia mafic intrusions as 

compared to the Noranda volcanic. Conversely it can be seen 

from values for KoO and Ti02 in the Kamiskotia gabbroic rocks, 

that these rocks are comparable to the ^0 and Ti02 contents 

of oceanic basalts (Engel, Engel and Havens 1965), (Chayes 

1964). The CaO content of the Kamiskotia gabbroic rocks is 

also similar to that of the oceanic basalts (Chayes 1964). 

From these observations one can only conclude that the mafic

intrusions in the Kamiskotia are chemically similar to some
to

of the mafic metavolcanics in the map area as well asANoranda

and Yellowknife mafic metavolcanics, but cannot resolve beyond 

doubt whether these rocks are oceanic or circumoceanic. Most 

of the evidence does however point to the circumoceanic 

environment for these mafic intrusions.

Trace elements studied by Wolfe (1970) show the 

distribution of Cu, Ni, and S to be log-normal while the Co 

distribution approximates a normal distribution. Average 

values of Cu, Ni, Co and sulphur were reported (Wolfe 1970, 

Table 4) to be 74 ppm, 104 ppm., 31 ppm, and 1,177 ppm 

respectively. The high sulphur content is presumably related 

to pyrite concentrations in these rocks. Histograms of Sr, 

Cr, Zr and V are given in Figure 21. It is interesting to note 

that V has a normal-type distribution similar to Co (Wolfe 1970),
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thus suggesting that V and Co are related in some way to a 

major element distribution. The histograms for Sr, Gr, and 

Zr are left-hand skewed log normal with the distribution of 

Zr having the strongest left-hand skew and Sr and Gr being 

moderately skewed.
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EARLY INTERMEDIATE INTRUSIVE ROCKS

A rock classified as quartz diorite by Hogg (1954) and 

intermediate rock by Walker (1954) is located in concessions 5 

and 6, lots 10 and 11 of northwestern Godfrey Township. 

These rocks, which could be classified in the granodiorite 

class have been chemically analysed (Hogg 1954-, p. 16, samples 

4 and 5; Walker 1954, Table l, samples 8 and 11) and are 

listed in tables M aKvd '2 as samples 54-004 and 

54-005. Plots of these samples on Figure 27 show that the 

fractionation trend of the quartz diorite is identical to that 

of the quartz-albite porphyries.

Outcrops observed by the author appeared similar to the 

quartz porphyries on the weathered surface however, the quartz 

diorite rocks were darker grey in colour and contained megascopic 

mafic minerals. Ground magnetic survey results showed a 

magnetic anomaly associated with the quartz diorite zone 

indicating the presence of magnetite in these rocks.

Detailed descriptions of the nature of the quartz diorite 

have been given by Hogg (1954, P-18) as follows:

"On weathered surfaces the quartz diorite presents 
a smooth, pinkish-to greyish, massive appearance, 
characterized by a mesh of hornblende needles and 
small tabular, pink-to-grey feldspar phenocrysts. 
Quartz is present in varying amounts, but is 
generally more prominent near granite contacts. 
The hornblende needles are a prominent feature, with
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individual crystals ranging from a quarter to one 
inchA in length.

(6 to 2S****)

Under the microscope the texture is porphyritic, 
with tabular phenocrysts of clear albite, ranging 
from a half to three millimetres in length, in a 
groundmass consisting of quartz and acid feldspar. 
Much of the quartz and feldspar in the groundmass 
occur as a graphic or granophyre intergrowth, 
which may form a radial pattern around albite 
phenocrysts, or may form crudely spherical structures, 
which resemble spherulites when seen on the weathered 
surface. The hornblende "needles' 1 that are so 
prominent on the weathered surface are altered to 
ragged masses of chlorite (var. penninite). Apatite 
and sphene are common accessory minerals. Apatite, 
which occurs in rod-like prisms, constitutes from two 
to five percent of the rock. Sphene is less common 
and is generally altered to an opaque white aggregate 
(leucoxene). Most of the albite phenocrysts are 
clear and untwinned, but some exhibit albite twinning. 
They are altered to white mica and, to a lesser extent, 
epidote. Small grains of magnetite accompany chlorite, 
resulting from the alteration of mafic minerals.

In the transitional zone between quartz diorite 
and granite the dominant minerals are quartz, chlorite, 
magnetite, and apatite.

Both in mineral composition and in its occurrence 
the quartz diorite is intermediate between gabbro and 
granite. The granophyric texture and the proportions 
of quartz and feldspar are comparable to the granitic 
rocks, whereas the development of chlorite, prominent 
apatite, magnetite, and sphene are comparable to the 
gabbro. The development of granophyric structures 
around feldspar nuclei suggests that this peculiar 
texture is primary".

w 
The foll^ing mineralogy studies of the quartz diorite, its

relationship with the quartz porphyries and evidence for the 

derivation of the quartz diorite from the gabbroic magmas has
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been taken from a thesis by Walker (1954, p. 27):

"The transition from intermediate (quartz 
diorite) rocks to gabbro, marked by distinct textural 
and mineralogical changes, occurs in most places 
within a foot. A specimen from this narrow grada- 
tional zone 850 feet south of the Godfrey stock, 
(quartz porphyry) grayish-brown on weathered surfaces 
with conspicuous bluish-black magnetite crystals is 
black and hornfelsic on fresh surface. The texture 
is equigranular. It is 80 percent albite (An/), 
freer of inclusions than that in the metagabbro, yet 
somewhat clouded with epidote, clinozoisite and flakes 
of chlorite. Carbonate makes its first appearance. 
Granophyric quartz, replacing some of the albite, 
forms about five percent. Actinolite is entirely 
absent, being replaced by chlorite which occurs in 
formless masses or fills fractures in albite. 
Magnetite .as lamellae intergrown with leucoxene 
forms ten percent of the rock and has developed at 
the expense of the ferromagnesian constituent. 
A few grains of sphene occur near the black oxides. 
A few tiny crystals of apatite are present.

The texture and mineralogy of the intermediate 
(quartz diorite) rocks between the narrow gradational 
zone and the granophyre (quartz porphyry) contact are 
remarkably uniform when studied under the microscope. 
Tabular, euhedral feldspar laths up to four millimetres 
long are diagnostic. These feldspars consist of cores 
of sericite rimmed, embayed, and cross-cut by clearer 
albite (Ang). In stained polished surfaces and thin 
sections the sericitic cores contract strikingly with 
the albite rims. Some feldspar grains, however, are 
fairly clear, with only a few flakes of sericite and 
chlorite scattered mainly throughout the core. 
These grains also are rimmed with new albite. 
Poikilitic texture is common within rims of feldspar 
laths; apparently portions of the original rocks 
were included as later albite was deposited. 
G lorne rj) la s tic developments of several albite laths 
are common. Quartz, forming about 30 percent of 
the rock, occurs either as round, strained globules 
or replaces albite in beautiful granophyric inter- 
growths. Chlorite, intermixed with carbonate,
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sericite, and fine-grained quartz, fills the inter 
stices. Most of the chlorite pseudomorphs after 
amphibole, and the needle-like ferromagnesian 
minerals noted on weathered surfaces, consist 
mainly of chlorite intermixed with magnetite- 
leucoxene, carbonate, some fine-grained silica, 
and sphene.

In some of the brown weathering intermediate 
(quartz diorite) rocks along the west side of the 
Godfrey (quartz porphyry) stock, the needle-like 
mafic minerals consist of an aggregate of brown 
and dark green hornblende together with chlorite, 
magnetite, carbonate, sphene and fine-grained 
silica. This hornblende is probably relict 
amphibole derived from actinolite in the meta- 
gabbros and enriched in iron. Black oxides 
constitute, on the average 10 percent of the rock, 
and some of the larger grains (magnetite lamellae 
intergrown with leucoxene) have developed at the 
expense of the mafic minerals. Apatite forms 
about one percent of the rock and occurs as long, 
euhedral crystals, undeformed except in shear zones. 
Epidote and clinozoisite are rare but carbonate is 
abundant. Near shear zones feldspar crystals are 
progressively fractured and healed with chlorite. 
In fact, all stages of replacement of feldspar by 
chlorite may be seen; thus these intermediate 
(quartz diorite) rocks grade into the chlorite 
hybrid rocks (described in Walker thesis). Quartz, 
too, becomes strained and partially crush and the 
texture of the intermediate (quartz diorite) rocks 
can be described as crystalloblastic to glomero- 
blastic, pseudoporphyritic and granophyric."
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EARLY FELSIC INTRUSIVE ROCKS

Quartz-albite porphyry, quartz porphyry aplites and
north we ste r vi Godfrey TownVk^p, 

hybrid rocks from a small stock inAconcession 6, lots 10, 11,

and 12; concession 5, lots 10, 11, and 12. This intrusive 

body extends into Jamieson and Robb Township as well as north 

eastern Turnbull Township. Outcrops of fine-grained quartz

porphyry occur on the Robb-Turnbull Township line n to
(&70 -to 9V5""0 

feet Awest of New Years Lake. These rocks show no change ofA 0

grain size near the contact with the gabbro. Magnetic patterns 

indicate that this quartz porphyry extends beneath New Years 

Lake .

An isolated stock of quartz porphyry centered 3,500 feet A
(^5-*i) 

north of the Lally road and 3,000A feet west of the Godfrey-

Turnbull boundary may be connected to the stock in northwester

Turnbull Township. Margins of this stock, especially the
a5 illustrated in Pkoto 10 

eastern margin^, are very fine-grained and appear similar to

sheared porphyritic rhyolite. Identification of fine-grained 

quartz porphyry intrusive can be made by thin-section 

examination for the determination of granophyric textures which 

characterize the porphyry intrusive. On the whole the quartz 

porphyry rocks are medium to fine-grained.

Magnetic survey results show that the quartz porphyries 

have lower magnetic susceptibilities than the gabbroic rocks
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rn eta 
or maf ic ^volcanics . Therefore low magnetic relief areas

are associated with the quartz porphyries.

The weathered surface is white to pink with weathering 

resistant quartz phenocrysts standing out on the surface. 

When in contact with gabbroic rocks, the quartz porphyry and 

gabbro are often carbonatized and transitional hybrid rocks 

are found between the two rock types. Aplite dikes cutting 

the gabbro are not altered and show a cooled contact with 

the gabbro. It appears that the temperature of the gabbro 

may have been clost to the melting point of the intruding 

quartz porphyry rocks, resulting in transitional contacts; 

however, the gabbroic rocks must have cooled considerably 

before the later stage aplite dikes entered. Fine-grained 

dikes in contact with fine-grained or altered country rock 

strongly suggest that the country rock was at an elevated 

temperature when intruded by the dike ( Blake et al. 1965).

Spherulites are found in some localized areas occurring 

in irregular patches. These zones have the appearance of 

a collection of gas bubbles within the quartz porphyry. 

In thin section the spherulites consist of sericitized feldspar, 

chlorite, quartz and carbonate and have the same composition 

as the matrix.
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Banded spherulite zones have been described by Hogg (1954, 

p. 20) as follows:

"Rounded, spherulitic structures occu^ in bands 
that have a general strike parallel to the margins 
of the stock. Narrow dikes of such "spherulites" 
on strike with bands in the granite have been traced 
into the surrounding volcanic rocks in lot 10, 
concession Vi. Some of these waxy-yelloy, sericitized 
dikes resemble the rhyolites of volcanic origin. 
One "dike" of spherulite material has been traced for 
more than half a mile, in a northeasterly direction, 
from the south boundary of lot 11, concession Vi. 
In the quartz diorite it forms a clearly defined 
dike, but in the granite its margins merge with the 
surrounding rock. It is indicated on the map 
(Hogg, 1955, Map 1954-4) as granophyre (7a), but is 
probably related directly to the granite (6a). n

The mineral composition of the quartz porphyry is 50 percent 

albite, 40 percent quartz, abundant carbonate, and minor amounts 

of chlorite, sphene and apatite. The feldspars are all highly 

sericitized. Granophyric textures are found throughout the 

quartz porphyry (S** jakoto on p, 21, Hogg 1954), However, the 

"aplite" dikes contain graphic intergrowths of quartz and 

feldspar.

Detailed studies of the mineralogy and texture of the

quoted below:

"Granophyric (quartz porphyry) varying locally to 
aplitic or granitoid facies, comprise the major portion 
of the stocks in Godfrey and adjoining townships. 
Typical granophyres (quartz porphyry) are porphyritic, 
white, pink or gray weathering rocks, dark green on

The quartz porphyry has been referred to as granophyre by 
Walker (I9ST*)



fresh surfaces. Thin section shows subhedral 
phenocrysts and anhedral grains of albite (AnQ to 
Ano) or quartz within a groundmass of intimately 
intergrown quartz, albite and alteration minerals. 
Any original potash feldspar now altered to sericite 
was probably occult, being intergrown with the 
original plagioclase. Flakes of sericite with a 
preferred orientation in the albite suggest this 
possibility. Chlorite, in places pseudomorphous 
after hornblende, is the only ferromagnesian 
mineral. Other minerals are magnetite (and 
leucoxene) traces of apatite, pyrite, sphene, 
carbonate and epidote. Near shear or fracture 
zones the rock becomes highly carbonatized, 
sericitized and silicified. Boxworks of narrow 
quartz veins are common. Granophyric textures 
are most pronounced in and around these zones.

The granophyric intergrowths form the most 
interesting textures to^found in the rocks of the 
area. In hand specimens, one may observe that 
phenocrysts, notably those of feldspar, are 
surrounded by round, centric structures comparable 
to spherulitic structures found in acidic lavas. 
They vary in diameter from two or three millimetres 
to ten centimetres. In many outcrops of granophyre 
these round intergrowths are concentrated in layers 
from three inches to ten feet wide. Most of the 
layers strike north-south, but here and there these 
are intersected by east-striking layers. Dips are 
vertical. By gradual decrease in number of inter 
growths, such layers grade laterally into rock in 
which granophyric textures are not so well developed. 
It is of interest to note that one of the wide layers 
can be followed along strike through granophyre and 
into a felsite dike that in turn cuts andesite. In 
this dike the round intergrowths are scattered through 
out a rhyolitic matrix. Granophyre bordering this 
dike contains a relatively high concentration of 
granophyric intergrowths and andesite adjacent to it 
is bleached and silicified. This layer probably 
followed a joint intersecting the acidic intrusive 
and adjacent country rock. Such an observation is 
important to the writer [Walker] , in interpreting 
the origin of the granophyric intergrowths.
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The granophyric intergrowths, as seen in thin 
section, commonly consist of a sub-circular patch 
of feldspar and angular or cuneiform rods of quartz 
jointed in dendrites or plumose fronds that radiate 
from a central plagioclase phenocryst. Even where 
partially or wholly replaced by the intergrowth, 
the tabular outlines of the phenocrysts are still 
apparent. Quartz around the periphery of the inter 
growth corrodes adjacent feldspar grains. The 
fronds in these intergrowths have a "herringbone" 
texture, produced by quartz rods attached to a 
central "stem" and grown parallel to the (110) and 
(110) faces in feldspar. In some places the "stem" 
is evidently a continuation of a twinning plane in 
the central plagioclase phenocryst. Other quartz 
rods parallel to (001 and to (010) cleavages. 
Because of the general irregular character of the

j 4-u - 4- frfcTkerJ S 4-u 4-quartz rods the writerA proposes to use the term 
pseudographic rather than graphic, to describe these 
intergrowths.

In other places the intergrowth forms round 
patches suggestive of the pattern formed by a splash 
of liquid on smooth surface. Quartz particles are 
round, wormy or globular; particles near the centre 
of the intergrowth are fine, those around the 
periphery are coarser. Globular quartz breaks across 
twin lamellae in plagioclase laths. Some albite 
grains are riddled with round quartz particles, with 
consequent sieve texture. These round or splash- 
like varieties of the intergrowth can be referred to 
as myrmekite.

Phenocrysts of quartz, corroded and surrouned by 
radiating quartz rods occur, as well, in the grano- 
phyres. Such quartz rods have the same optic 
orientations as the central phenocrysts which they 
surround.

In the granophyres (quartz porphyry), myrmexitic 
and pseudographic intergrowths are invariably associated 
with each other. From the great variety of shapes 
of the quartz component and the simultaneous extinction 
of rods associated with any one feldspar grain, it is 
very likely that much of the quartz occurs as inter-
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connected blades, pencils or prisms in and around 
the albite. The relation of the c-axis in quartz 
to the (010) plane and the c-axis in associated 
albite as determined with the Universal Stage in 
several sections gave the following results:-

C (010) C c 
Quartz AB Quartz AB

640 420
590 320
520 440
680 300
590 400

Average: 37.7O

There is evidently no very close agreement among 
the above angles. These few measurements were made 
only to obtain an indication of any fixed relation 
between the quartz and feldspar. At least one 
hundred measurements should be made before evidence 
for or against such relation could be established. 
The average for Cnuartz ^ ^ 37.7O . However, 
is of the same order as the angle ^Quartz 
- 420 16'
which obtains when the prism edges of feldspar and an 
edge between two adjacent rhombohedra faces in the 
intergrown quartz are parallel. This relation was 
determined by Fersman in his study of graphic granites 
and led him to conclude that the two minerals 
crystallized simultaneously. The writer, however, 
prefers to explain this as crystallographic control 
for replacement of feldspar by quartz. Furthermore, 
quartz corrodes and cuts across, and quartz rods 
generally tend to follow crystallographic planes such 
as twin planes, cleavages, and principal faces in the 
feldspar. These features indicate replacement of 
feldspar by quartz, one of the control being 
crystallographic direction in feldspar, rather than 
simultaneous crystallization of the two. Compositional 
evidence bearing on the same point will be presented 
later.
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The granophyres have been described at length, 
because similar textures appear both in altered 
gabbros and in intermediate rocks of the area."
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Major and Trace Element Geochemistry of the Quartz Porphyries

Sixty-three samples of the quartz porphyry stock 

occurring in northwestern Godfrey Township were analysed for 

zinc, manganese, copper and nickel in order to compare the 

trace element geochemistry of the quartz porphyry with the 

felsic metavolcanics. Histograms of the results are given in

Figure 23, O-'-^r^/.Zti i

The average value of zinc in the quartz porphyry was 

50.85 ppm as opposed to 100.27 ppm in the rhyolites. Histograms

for zinc in quartz porphyry and rhyolite show similar left- o
u
g

hand skewed to normal distributions, however the mean for zinc g
s s

in rhyolite is in the 50 to 75 ppm range whereas the mean for c oZ *"i

B 8 
zinc in quartz porphyry is much lower, in the 10 to 30 ppm range, g ^

The average value for copper in quartz porphyry is 11.0 ppm.g B 

whereas in rhyolite the average was 13.28 ppm. Left-hand

skewed distribution characterize the copper in both the quartz 

porphyry and rhyolite. In this respect the quartz porphyry 

and rhyolite have similar characteristics. This similarity 

is further demonstrated by the left-hand to normal distribution 

of nickel in both the quartz porphyry and rhyolite. The 

average value of nickel in quartz porphyry was 13.22 ppm and 

11.8 ppm in rhyolite.
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Manganese appears to give a normal distribution in 

quartz porphyry with an average value of 412.29 ppm.

Figure 24 illustrate an AFM plot for both the quartz 

porphyry (Early Felsic Intrusives) and the granodiorite 

(Late Felsic Intrusives). The AFM diagram for rhyolite 

given in Figure 19 shows the majority of the rhyolite plot 

in the same area as the majority of the quartz porphyry rocks. 

In addition the Larsen value plots given in Figures 2.7 

and 28 show the quartz porphyry and rhyolites in the same 

position of the diagram, supporting the suggestion that the 

quartz porphyry and rhyolites have evolved from a common 

parent magma. - -"' -j \

Table 7 gives the partial and total geochemical 

analyses of l quartz porphyry samples taken in northwestern 

Godfrey Township and eastern Turnbull Township. Included 

in Table are the chemical analyses of 6 Late Felsic Intrusive 

rocks (4- granodiorite samples and 2 aplite samples) taken in 

western Turnbull Township. The average value of Na0 in the

quartz porphyry rocks is 3.60 percent in comparison to 4.26
-2.53 

percent in the 6 Late Felsic Intrusive rocks and 2.49 percent

in the combined sodic and potassic rhyolites. The average 

value for Na 20 in sodic rhyolites is 3.07/6 ** shown wTabltf'O.
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The potassium oxide (K20) content of the quartz 

porphyries averages 1.26 percent and is mainly contained

in the mineral sericite where^as in the rhyolite, potassium
m t^e coiviix'weol sodic an*( potassic vaMiej a*A 2.27ft, inlhe s^ 

oxide averages 3.45 percent and is contained in orthoclase

and some sericite. The 6 granodiorites and aplites of 

Late Felsic Intrusive age that were analysed gave an average 

of 1.41 percent 10^0 mainly from the orthoclase and sericite 

content.
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Late Intermediate Intrusive Rocks

Microdiorite

Intrusions of fine grained dark green to black porphyritic 

rocks are found in western Godfrey Township and eastern 

Turnbull Township which have the composition of diorite. 

These rocks have been classified as microdiorites and 

porphyrites following the terminology used by Hatch, Wells 

and WetLs (1949, p. 264). Some phases of these intrusions 

contain visible quartz phenocrysts while other phases contain

only visible white to orange coloured plagioclase feldspar.
are taw coloured, and 

On the weathered surface these rocks . resemble massive basalt-
A

andesite flows Ain the area. On a fresh

surf ace, the jyiicroetiarff a fine-grained granular appearance, and 

re of ten dark green to black in colour. Contacts between 

the microdiorite; and rhyolites are sometimes difficult to 

distinguish due to an unusual alteration of the rhyolite to a 

granular appearance and an apparent bleaching of the micro- 

diorite to a white to grey colour. In general, sericitization 

of the rhyolites in the vicinity of the microdiorite intrusions 

is very pronounced.

In thin section, small tabular phenocrysts of plagioclase 

(albite) and quartz are found along with spherulitic textures 

and granophyric intergrowths . The description of



by Hatch, Wells and Wells (1949, p. 264) resembles the 

as seen in thin section, Hogg (195^) 

classified the microdioriteS as porphyritic intrusions and 

used the terms feldspar porphyry, quartz-albite porphyry 

and granophyre on map 1954-4 to identify these rocks. 

Detailed mineralogical studies by Hogg (195*0 are quoted

below:

x
" The normal porphyritic granophyre varies from quartz-albite porphyry to '' 

albite porphyry. Quartz constitutes 10--10 percent of the rock, but in some 
cases is confined to. the groundmass, while in others it forms well-developed J 
phenocrysts. Albite, in the form of small tabular phenocrvsts, from a half to

t\vo millimetres in length, is the most common mineral, making up 30-70 percent 
of the rock. It is generally untwinned and altered to white mica and clinozoisite. 
The groundmass of quart/ and silicic feldspar is commonly intcrgrown to form 
granophyric structures, which radiale from the ends of albite phenocrysts, or 
develop crudely spherical structures.

In all the porphyritic granophyres, the common accessory minerals are 
leucoxene (after ilmenite) and apatite. "

Contacts between the microdiorites and andesite-basalt 

lavas are difficult to distinguish due to the similar weathering, 

gram size and fresh surface colouring of these two rocks. 

Xenoliths of quartz porphyry (Early Felsic Intrusives) have been 

found in the microdiorite as illustrated in Photo 11 indicating 

that the microdiorite is younger than the quartz porphyries.
: ^ b K 'r

The nature of the microdiorite in the vicinity of Keeley 

Lake and Steep Lake has been described by Hogg (1954, p.22) 

as follows:
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The granophyric intrusive that underlies the area south and west of Keeley 
Lake and the extreme southwest corner of the township is a porphyritic type (7b) 
with prominent feldspar. It has many variations in colour, but the texture is 
generally granular to fine-grained. The most common variety is a pinkish, 
granular rock of syenitic appearance. The feldspar phenocryst^, which average a 
millimetre in length, are generally not a prominent feature of the weathered 
surface. In places the colour is greenish, in which case the white tabular feldspars 
give the rock a diabasic appearance. Close to its margins, the porphyritic grano 
phyre in most places becomes fine-grained and chloritic, resembling andesite on 
its weathered surface. This is well illustrated on exposures along the southwest

shore of Keeley Lake, where dikes of quartz-feldspar porphyry intrude rhyolite. 
The ancles!tic variety is not, however, confined to the marginal facies of porphyry. 
Green, massive, andesitic-looking rocks occur in bodies, several hundred feet

wide, in lots 10 and 11, concession II. It is only under the microscope that the 
porphyritic nature of these rocks is evident. ~*t 

r
The acid intrusive exposed to the south and east of Steep Lake is a spherulitic 

granophyre. I [ seem? to have been formed in part by the digestion of the Intruded 
rocks, and ha? taken 0:1 some of their characteristics. Thus, where it is in contact 
with rhyolite, it has a 'i^hl-grcy or pinkish surface and is altered by sericitization, 
but where it is in contact with andesite, both rocks are altered by carbonatization* 
and the granophyre is dark and greenish in colour. A good contact between 
andesite and grunophvre, more sharply defined than usual, is exposed about -100 
feet^west and 200 feciA south of the northeast corner of lot 11, concession IV. 
Twelve hundred feer^south and 800 fectAeasr of the same corner is an outcrop of

angular breccia with blocks of andesite in a matrix of granophyre. Outcrops of 
granitic quartz porphyry occur within the area of spherulitic granophyres but no 
good contacts were observed. Several rounded blocks of quartz porphyry, re 
sembling inclusions, were observed in the granophyre just north of the boundary 
between concessions IV and V, near the centre of lot 10. r

An occurrence of feldspar porphyry in the Mattagami River 

area of Godfrey Township which was not observed by the writer 

has been described by (Hogg, 1955) as follows:

A single narrow dike of feldspar porphyry is exposed on the small andesite 
outcrop on Little Waterhen Creek, in lot 3, concession IV. It is a distinctive type 
unlike the other acid intrusives mapped but similar to narrow dikes of feldspar 
porphyry that intrude sediments at Sandy Falls in Mountjoy township. Pheno-



-92-

It is possible that this dike and others intersected in 

drilling by Minesta Gold Mines Ltd. in eastern Godfrey Township 

belong to the group of feldspar porphyries described later in 

this section.

Chemical analyses of 15 microdiorites are listed in 

Table 8 and the average values of the major oxide and trace 

element constituents aregiven in Table 10. Chemically, as 

shown in the AFM diagrams given in Figures 25 and 26 , these 

rocks are similar to some of the basalts-andesites that occur 

in the area in that they plot in the tholeiitic field. Most 

of the microdiorite samples plot in a distinct cluster, somewhat 

separate from all other rock types. The plots of microdiorite 

in Figure 14 showing Na20 4- K20 versus Si02 are shifted to the 

right of the plots for andesite-basalt lavas due to the higher 

Si02 content in the microdiorites. Otherwise these rocks plot 

in the tholeiitic field proposed by Kuno (1966).

The microdiorite represented by sample 70-504 has unusually 

high A1203 values, similar to that contained in the feldspar 

porphyry (dacite porphyry) described in the next section and the 

high alumina andesites-basalts found in Loveland Township. 

This samples was different from the normal microdiorite in that 

the rock was grey to white on the fresh surface, and exhibited 

a high percentage of plagioclase phenocrysts. The weathered 

surface was white, similar to the weathered surface of the
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surrounding felsic metavolcanics . It is possible that this 

body is a feldspar porphyry related to the dacite porphyry 

intrusions in the Robb Creek area. This is suggested since 

the chemistry of Sample 70-504 resembles the results given for 

Sample 70-543. The fine-grained nature of the microdiorite 

indicates that these bodies are high level intrusives and 

possibly were the source of andesite lavas higher in the 

volcanic pile. The true shape of these bodies is difficult 

to interpret from the magnetic data since the magnetic 

susceptibility of these rocks appear to be quite variable 

resulting in localized magnetic anomalies. Many portions of 

the microdiorite intrusions have no magnetic susceptibility 

contrasts with surrounding rocks.

The relation between the microdiorite and Late Mafic 

Intrusions is not clear since these rocks were not observed

in contact with each other. However, the cooled contacts
(V-50 "O 

of a gabbro dike located 1,500 feet south of claim P.5311 in

eastern Turnbull Township closely resembles the microdiorite 

rocks.
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FeIdspar Porphyries

Fel^dpflr porphyries of basalt, andesite and dacite 

composition occur in irregularly shaped bodies in the Robb 

Creek area south of Mt. Rutledge in Turnbull Township. These 

porphyries intrude fine-grained gabbro rocks but aften have 

transitional contacts with the gabbro. The porphyries are 

in turn cut by aplite dikes that are members of the Late 

Felsic Intrusions.

Large white phenocrysts of plagioclase 4-8 mm in length 

are set in an aphanitic matrix of grey to tan coloured material 

primarily composed of plagioclase and chlorite. Rocks of 

similar appearance to those observed in the Robb Creek area have 

been identified on the Robb-Turnbull Township line (Table 6, 

Sample 69-15-1491) east of Robb Creek and in Robb Township on the 

R. Allerston claims (Middleton 1973). Because of the 

close physical relation of these with the gabbroic rocks of the 

Kamiskotia complex, these porphyritic rocks were originally 

classified as basalt porphyry phases of the gabbro. Chemical 

analyses as represented by Samples 70-543, 70-563 and 70-604 in 

Table 8 show that andesite to dacite types also exist which

have intrusive relations with the older gabbros. It is suggested

e 
that thesA porphyries are later differentiates of the gabbroic

phase of the Kamiskotia Intrusive Complex and that early and 

late feldspar porphyry phases exist.
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In a small outcrop located 2,900 feetAnorth of claim
Turnbull Township) 

P.5310A a dacite feldspar porphyry is cut by a Late Mafic

Intrusive dike (basalt-gabbro) indicating that the feldspar 

porphyries were not the last differentiate produced in the area

It is interesting to note that dacite porphyry fragments 

similar in appearance to the Robb Creek porphyries are found 

in the water- laid breccia which outcrops near Highway 576, 

concession 5, lot 6, Godfrey Township. Both the feldspar 

porphyry fragments and feldspar porphyry intrusives are 

characterized by a high alumina content as shown in Tables 5 

and 8, however, the fragments have higher SiOo and N320 values 

and lower K^O values than the feldspar porphyry intrusives. 

In comparing the feldspar porphyry intrusive with the high 

alumina andesites-basalts from Loveland Township (Middleton, 

1974a,Table 3) it can be seen that both of these rocks compare 

very closely in SiC^, Al^O^, CaO, Na20 and K/^O content. 

It is therefore suggested that the feldspar porphyries (Late 

Intermediate Intrusions) are the feeders for the high alumina 

andesites which are abundant in the second major cycle of 

vulcanism in the area.
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Late Mafic Intrusive Rocks

Dikes of basalt and small intrusion of gabbro have 

been found cross cutting the quartz porphyry rocks in 

northwestern Godfrey Township and northeastern Turnbull

Township. Cooled contacts in a porphyritic gabbro 3000
(eastern TurKbuM ToivvuU/ip) 

north of the Lally MineAwithin a quartz porphyry were found.

Younger dikes and intrusions of gabbro have also been noted 

within the gabbroic phases of the Kamiskotia complex in Robb 

Township (Middleton 1973, Photo l ) which may be classified 

along with these Late Mafic Intrusions. An outcrop of fine 

grained gabbroic rocks containing fragments of medium grained

to pegmatitic gabbro and granodiorite is located approximately
(f 50*0 

500 feetA south of the northwest corner of Godfrey Township.

This exposure verifies the existence of later mafic intrusions 

within the Kamiskotia complex.

The basalt dikes which consist primarily of chlorite and
aiAol ear\y v\*afi'c in.tmsi'0ns 

cut the quartz porphyries are identical to basalt dikes which

cut the massive sulphides ores in the Kam-Kotia Mines (Pyke 

and Middleton, 1971) suggesting that the massive sulphide ores 

were deposited during the development of the volcanic-intrusive 

complex. These basalt dikes were likely feeders to mafic 

vulcanism that took place late in the development of the 

volcanic pile. Chemically, the Late Mafic Intrusions are
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similar to the gabbros that are classified as Early Mafic 

Intrusions. Samples 70- &T?, i\\ a*A 5^16 f fable Z) are examp ies

of the late gabbro-basalt intrusions. It is quite possible 

that some of the Late Mafic Intrusions have been grouped with 

the Early Mafic Intrusions and metavolcanics in mapping since 

they could not be distinguished from the surrounding rocks.



-99-

Late Felsic Intrusive Rocks

Rocks of granodiorite-trondhjemite composition intrude 

gabbroic rocks in the western Turnbull Township area and form 

wide areas of agmatite similar to that shown earlier in 

Photo 1. These rocks are medium-grained although many fine 

grained aplite dikes occur. On the weathered surface these 

rocks are white to pink however, reddish weathered and fresh 

surfaces due to local hematization are found near the contacts 

of some of the very mafic gabbro and pegmatitic units 

immediately east of the southward flowing arm of Robb Creek. 

Normal fresh surfaces are white, grey and pink in colour.

Quartz, plagioclase, orthoclase, muscovite, chlorite 

and minor epidote are found in these intrusions. Ferromagnetic 

minerals are rare, accounting for the fact that these rocks 

appear as areas of low magnetic relief on magnetic map P.638 

(Middleton 1971).

The central part of Turnbull Township is interpreted 

to be mainly underlain by Late Felsic Intrusive rocks, however 

the eastern boundary of this stock is not well defined due to 

the lack of a magnetic susceptibility contrast between 

granodiorite rocks and the felsic metavolcanics. Granodiorite 

is also interpreted to occur in northwestern Turnbull. This 

zone extends into Massey and Cote7 Township and appears to be
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part of a large intrusive body that extends into western 

Robb Township.

Definition of the granodiorite in the area between the 

western Turnbull Township boundary and Robb Creek is difficult 

since the gabbro and the granodiorite form wide spread 

agmatite zones and magnetic susceptibility contrasts between 

most of the gabbro and the granodiorite ar* low.

Quartz veins described later in the report are found 

in both the gabbro and granodiorite.

The granodiorite rocks form cooled margins against the 

gabbroic rocks and angular fragments of gabbro are often 

found in the agmatite zones. Very little alteration of the 

gabbro has taken place as a result of the granodiorite intrusion. 

It is suggested that the granodiorite entered when the gabbro 

was cooled and angular gabbro fragment edges are formed from 

cooling fractures and joints in the gabbro. In addition the 

granodiorite is not sheared suggesting that the Early Felsic 

Intrusive rocks have undergone local and perhaps regional 

metamorphism that took place before the emplacement of the 

granodiorites. Furthermore, dikes of Late Mafic Intrusives 

(basalts) have not been found cutting the granodiorite suggesting 

the granodiorite is post vulcanism. However, lamprophyre 

dikes have been found cutting the granodiorite in southwestern 

Turnbull Township.
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Chemically, as shown by the analyses given in Table 7, 

the granodioritesare similar to the quartz porphyry rocks 

found in northeastern Turnbull Township and northwestern 

Godfrey Township. Sample 70-596, 533 represents aplite found 

near Robb Creek whereas 69-15-1570 and 1549, 70-367 represents 

granodiorite in western Turnbull Township. These rocks plot 

on Figures 27 and 28 near the quartz porphyries showing that 

they are part of the differentiated magma which makes up the 

Kamiskotia Intrusive-Extrusive complex. The granodiorite

was prdb^bly formed at a greater depth than the Early 

Felsic Intrusive rocks. Lack of granophyric textures, myrolitic 

cavities and vesicules in the granodiorite support this 

deduction.
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Lamprophyre Dikes

Narrow dikes of pale green to black coloured lamprophyre 

have been observed cutting the quartz porphyry stocks in 

northwestern Godfrey Township and northeastern Turnbull 

Township. These dikes are medium to fine-grained and contain 

biotite, dolomite, plagioclase, quartz, garnet, chlorite and

magnetite. The dikes are normally 6 feet wide but extend
(9m) 

to 30 feet^wide in places. A single sample of lamprophyre

taken from the northern part concession 6, lot 11 of Godfrey 

Township was analysed and gave the results listed in Table 9. 

These dikes cut all of the rocks in the area with the exception 

of the north- trend ing diabase dikes. Lamprophyre has also 

been notedVin southwestern Turnbull Township cutting 

granodiorite (Late Felsic Intrusives) .

The high barium content of the lamprophyre suggests that 

these rocks are late differentiates of the Kamiskotia Complex.

1-See description of Martel- BiVson&ite property and Timmins 
File T- 2.4-0.
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Table 9 Total Chemical and X-Ray Analysis of a Lamprophyre 
Dike from Godfrey Township

69-15-1833

Si02 52.0
A1203 11.0
Fe 203 2.72
FeO 5.20
MgO 5.95
CaO 7.03
Na20 3.99
K20 .19
H20+ 1.55
H20" .14
C02 9.93
Ti02 .63
P205 .28
S .08
MnO .14

Total 100.8
S.G. 2.77

Trace Elements (ppm)

Ba 3000
Gr 600
Sr 500
V 200
Zr 100
Y 30
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PETROCHEMISTRY AND EVOLUTION OF THE 

INTRUSIVE AND EXTRUSIVE ROCKS

Chemical analyses of the various rock types presented 

earlier in Tables 3 to 9 were utilized in plotting variation 

diagrams to study the differentiation of the igneous rocks 

in the area. Chemical data published earlier by Hogg (1954) 

Middleton (1973, 1974a) and Wolfe (1970) were incorporated 

with the present data to complete this study. A summary of 

all of the chemical analyses available in the Kamiskotia

region and derived petrochemical parameters are presented
", 

in TabIe5,12A and 12B.
A

Larsen (1938) devised a variation diagram to study the 

differentiation of igneous rock suites in the western United 

States which utilized an independent variable Larsen value 

defined as: 1/3 Si02 + K20 - FeO - Fe203 - MnO - MgO - CaO. 

Figure 27 shows a plot of MgO 4-FeO 4- Fe203 4- CaO in relation

to the Larsen value for all of the volcanic and intrusive
L-iu^r 

rock types occurring in the Kamiskotia area. A straight line

joining the differentiation trend shown by the quartz porphyry 

(Early Felsic Intrusions) and quartz diorite (Early Intermediate 

Intrusions) approximates the over all trend illustrated by 

plots of other rocks types. An exception to this trend is 

found in the case of the potassic rhyolites which plot to the
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right (more positive) of the sodic rhyolites. The high 

potassium content of some of the rhyolites results in a higher 

Larsen value since KoO is an added factor. The linear relation 

between the Larsen values and MgO 4- FeO 4- F6203 4- CaO 

strongly suggests that the differentiationof the mafic and

sodic felsic .volcanics is related to the differentiation of
A

the various mafic, intermediate and felsic intrusions occurring 

in the Kamiskotia area. In addition the mafic metavolcanics 

from the second major volcanic cycle found in Loveland 

Township fall on this trend in the same well behaved manner as 

the basalts from the first volcanic cycle.

This conclusion is further supported by the plots of major

oxides versus the modified Larsen value given in Figure 28.
(j n re. l 

Linear trends for all of the major oxides are observed although

deviations in trends are found in the plots of A1203, Fe203 

4- FeO; and CaO for Early Mafic Intrusions. In the case of 

the Early Mafic Intrusions, an increase of AlO and CaO

accompanied by a decrease in Feo03 4- FeO is recognized
-gabbro

for specimens taken from the layered norite complex south- 

west of Kamiskotia Lake in Robb Township. The differentiation 

that formed the layers separated CaO, Alo03, Si02 rich 

calcic feldspars into upper portions of the layers and mafic 

rich phases in the lower portions of the layers. It is 

concluded that the layering differentiation processes was a
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special case for some of the mafic intrusions contained 

in the Kamiskotia Igneous Complex but in the overall sense, 

the mafic intrusions were products of the general 

differentiation that took place. This deduction is 

supported by the "well behaved" plots of mafic intrusions 

shown in Figure 27 and in the SiOo plot in Figure 28).

Field mapping and thin section studies also show the 

similarity of the mafic intrusions to the mafic metavolcanics 

contained in the first major volcanic cycle in the area. 

It is therefore interesting to note the presence of both 

tholeiitic and calc-alkaline mafic metavolcanics on Figure 

26. Differentiation of one magma source appears to have 

created two major rock types. This phenomenon is common in 

younger volcanoes (Baker 1968). The plot of the feldspar 

porphyry rocks in the vicinity of the plots of "high alumina" 

basalts-andesites from Loveland Township suggests that these 

rocks have a common origin.

Variation diagrams known as Harker diagrams (Harker 1909) 

showing the relation of major oxides to Si02 are presented in 

Figures 29 and 31. Definite trends are seen for A^O-^, 

FeO -f Fe203, MgO, CaO and Ti02 in Figure 29, however, the 

mafic end of the plot is scattered possibly due to crystal 

fractionation in the mafic intrusions. The overall scatter 

of points is typical for Harker variation diagrams of Archean
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rocks (Descareaux, 1973). The Harker variation diagram 

illustrated in Figure 31 for the average values of each rock 

type tabulated in Table 10 shows relatively smooth trends 

for K20, Na20, Ti02 and MgO. Trends for FeO 4- Fe203 and 

CaO are irregular due to the effect of the feldspar porphyry 

plot suggesting the feldspar porphyry development was a new 

mineral phase that has a different Alo03, CaO and FeO 4- 

Fe203 content.

The cyclic nature of the chemistry of each intrusion 

occurring in the map area is shown in Figure 30. The order 

of intrusion was established by field mapping (see Table 2) 

Si02 , Na 20, K20, CaO and Ti02 fluctuations best illustrate 

the chemical variation of the intrusion as each new rock type 

was introduced.

An index which reflects the fractionation of igneous 

rocks by decreasing in value proportionately with the amount 

of residual liquid magma, was utilized by Kuno et a l (1957) 

for studying the differentiation of basalt in Hawaii. This 

index is known as the solidification index and is defined as: 

MgO x 100 l Mgo x FeO 4- Fe203 4- Na20 4- K20. Figure 32 

illustrates the solidification index which was calculated from 

the average chemical values given in Table 10 for the 

intrusive and extrusive rocks. Relatively smooth trends are



observed in all major oxide plots in this figure with the 

exception of the feldspar porphyry and Late Mafic Intrusions. 

This index has been applied to rocks within a related suite 

and found to result in relatively smooth curves joining the 

plot joints. For this reason it can be concluded that 

most of the igneous rocks in the Kamiskotia area are a series 

of residual magmas formed by differentiation of a common source 

This appears to be the case for Early Mafic Intrusions, micro- 

diorite, mafic metavolcanic, rhyolite and quartz porphyry.

In an attempt to study the change in plagioclase feldspar 

type during differentiation, a plot of Na20 versus CaO as shown 

in Figure 33 was made. The felsic rocks gave a wide range 

of Na20 values over a limited CaO range while the mafic 

to intermediate rocks had a wide range of CaO value which 

were partly a function of the Na20 content. Despite the 

scattered nature of this plot it can be seen that the mafic 

metavolcanics are similar to the mafic intrusions in character 

and trend.

The Ti02 contents of the mafic intrusions and some of

the mafic metavolcanics from the first major volcanic cycle
meta 

are similar. If the .volcanics and intrusions were derivedA

from a/common source it would be expected that TiOo would 

decrease in the felsic phases and be related to a change in a 

second major oxide which reflects differentiation. Figure 34
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shows a plot of TiO^ versus total iron (FeO 4-

illustrating that Ti02 is a function of the iron oxide content.

Specific gravity studies shown in histogram form 

earlier in this report illustrated the characteristic densities 

of certain rock types. Silica, also being characteristic 

of the various members of the igneous suite, was plotted 

in Figure 35 to show the change in specific gravity during 

magma fractionation. The trend suggest that the specific 

gravity changes were non-linear.

Classification of the Kamiskotia Igneous complex using 

a method described by Peacock (1931) is illustrated in Figure 36. 

Alkali (Na20 4- K/^O) and lime (CaO) curves for the average 

values of each rock types given in Table 10 were plotted in 

relation to SiC^* Uncertainty in the position of the CaO 

curve location Lfor all rock typesj resulted in an alkali-lime 

index of 59.0 -59.6. A straight line join of the average 

CaO and Na~0 4- K/^O values of the mafic and felsic metavolcanics 

gave an alkali-lime index of 62.2. Therefore the lavas 

from Kamiskotia are classified as calcic where^as the overall 

complex is calc-alkalic.

Comparing the results for the Kamiskotia lavas to lime- 

alkali indices of lavas found elsewhere in the Superior 

Province (Wilson et al, 1965) it can be seen that the 

Kamiskotia index is above average and is not related to the
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index for Timmins (58.0) given by Wilson et al. (1965). 

Howeverj the index for all rock types is much closer to the 

index for Timmins. Perhaps the CaO line for lavas should 

not have been assumed to be straight. A curved CaO line 

similar to that drawn for all rock types would have resulted 

in a lower index value within the calc-alkalic field.

The Alkali-lime index for Keewatin lavas in the vicinity 

of Kirkland Lake was shown to be approximately 62.0 where 

as the Timiskaming volcanic had an index of 46.0 (Cooke and 

Moorhouse, 1969, Fig. 13).
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Early to Middle Precambrian 

Diabase Dikes

Diabase dikes that are Early to Middle Precambrian 

in age cut all rock types in the area and trend in a N10 

-20 0W direction. These dikes can sometimes be classed as 

quartz diabase but for the most part are normal diabase. 

Olivine diabase dikes were not observed in Turnbull or Godfrey 

Townships. The dikes occur with greater frequency in eastern 

Turnbull and western Godfrey Township, perhaps due to a h-iore 

intense fracture system in this area. 

Occassionally the diabase dikes branch to join other parallel 

dikes or follow other open fractures. In these cases the dikes 

provide evidence for older fault systems. Such is the case 

for a branch dike that occurs in Concession V, lots 10 and 11.

Weathering of the diabase gives a tan to orange-

brown colour on the rock surface. Fine grained dark contacts
(30 to^Oc^) 

are normally l to 2 feetAwide while mineral grains in the centre

of the dikes reach ^ inch. Typical diabasic textures
n

are found in the dikes. Large phenocrysts of

plagioclase feldspar in the dikes are not common, however,
(6 mm)

smaller phenocrysts in the order of ^ inch have been observed

in many localities.

The diabase dikes appear as defined north trending
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magnetic anomalies 500 to 1500 gammas above background. Most 

of the dikes are vertical as indicated by the magnetic profiles

and observed contacts f. Widths of dikes range from a few inches
(GO w) 

to 200 feei^.

A dike trending N45 0W in Turnbull Township has been 

traced by the magnetic survey and has been observed in one 

outcrop near the Turnbull-Carscallen Township boundary. Thin 

section work has shown this dike to be identical to the other 

northward trending dikes however, a higher than normal 

percentage of magnetite was found.

Magnetic susceptibilities are variable and in places 

the magnetic susceptibility matches the country rock. When 

these situations arise the magnetic anomaly associated with 

the diabase dike disappears making it appear that the dike has 

terminated.

Magnetic susceptibility and remanent magnetism

studies of the dikes in Robb and Jamieson Township (Middleton
Sawe- as the 

1973) show that these diabase dikes are not the A " Matachewan"

vane ty desert J)ft4 k/ Strangu/ay (19640.
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CENOZOIC 

Pleistocene and Recent

Varved-clay deposits of Pleistocene age are found in 

the eastern two thirds of Godfrey Township and in northern 

Turnbull Township in the vicinity of Twenty-six Mile Creek. 

These clays form a thick mantle which present a geophysical 

problem in that they have low resistivity values in the order 

of 20 to 50 ohm meters. The impervious nature of the varved- 

clay also prevents ground water circulation which in turn 

restricts the use of conventional geochemical soil sampling 

methods in the area.

In the vicinity of outcrop areas in western and northern 

Godfrey Township sand and gravel deposits are found. 

Extensive areas of sand are found in southeastern Turnbull 

Township as well as areas of boulders. Large glacial erratics 

are found in this area as shown in Photo 12 which in some 

cases are as large as a small house. Extensive areas of sand 

also occur in the northwestern corner of Turnbull Township, and 

a north trending glacial esker which extends from Keefer 

Township to Loveland Township passes immediately west of the 

Massey-Turnbull Township boundary. -i-^ ;.,, -./Jo

Boulder clay has been exposed by the Malette Lumber road

along the southern boundary of Turnbull Township and the western 

portion of the southern boundary of Godfrey Township.
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STRUCTURAL GEOLOGY

Pillow lavas in western Godfrey Township indicate that 

the top of the metavolcanic pile in that area faces east. 

Flow banding in rhyolites south of Forbes Lake and flow contacts 

south of Aconda Lake show that the strike of the metavolcanic 

rocks is north-south. However, magnetic anomaly patterns in 

south-western Godfrey Township (Middleton 1971b) trend S80OE 

suggesting that the metavolcanics in the vicinity of Aconda and 

Forbes Lake change strike further south to a more easterly trend. 

A magnetic anomaly associated with a mafic intrusion in Concessions 

E and H, lots 2, 3, and 4; Godfrey Township, reflects a similar 

change in strike direction.

East of the Mattagami River in Concession H, lots 2 and 3 

graded bedding in argillites recovered in drilling showed that 

the metavolcanics in northeastern Godfrey Township face northward. 

This top direction is confirmed by pillow lavas that face north 

in northwestern Mountjoy Township. Thus the strike direction on 

either side of the Mattagami River differs, suggesting the presence 

of a major fault in that area.

In southeastern Turnbull Township, the felsic metavolcanics 

strike northwest, then north to northeastern Turnbull Township 

where the strike changes again to a westward direction. Magnetic 

patterns weakly define an east-west volcanic trend south of 

Christmas Lake to south of New Years Lake. In the Mt. Rutledge area
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massive mafic metavolcanics associated with gabbroic rocks 

occur which are similar to the mafic metavolcanics south of 

Christmas Lake. These mafic rocks appear to trend east-west 

south of New Year 1 s Lake parallel to a well defined magnetic 

anomaly which is associated with an east-west striking gabbroic 

body .

Banding in gabbroic rocks as shown in Photo ? was 

observed west of Robb Creek in north-western Turnbull Township 

illustrating that the strike of the gabbroic body is north 

to N20 0E. For the most part the gabbroic rocks in western 

Turnbull were uniform and did not display banding or layering 

as was the case in Robb Township (Middleton 1973)^ thus strike 

and top directions could not be determined.

The grade of metamorphism throughout the area was 

greenschist facies. Sericitization was common in felsic 

metavolcanics near microdiorite intrusives and in most 

felsic pyroclastic rocks. Massive rhyolites in the Mount 

Jamieson area showed very little alteration except in fault 

zones where chlorite was developed and discolouring of the 

normally grey to dark grey rhyolites to white/-light grey 

and pink colour occurred.

Sheared quartz porphyries always were highly sericitized 

and displayed iron carbonate in shear planes.

Shearing in the area is generally east-west to
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Shearing affected all volcanic and sedimentary rock types, 

quartz porphyry^ microdiorite and late mafic intrusions /however, 

the late felsic intrusive and portions of the gabbro intrusive rocks 

in western Turnbull did not appear to be sheared.

Folding

A reinterpretation of the geology in the vicinity 

of the Canadian Jamieson mine did not strongly suggest folds 

that were given by Hogg on map 1954-4 (Hogg 1954) * However 

within the Canadian Jamieson mine a fold was outlined by 

mining and drilling which is an anticline with a fold axis 

trending S70 0E and plunging to the east. Perhaps some 

subtle folding exists in this area since some pillow lavas 

are slightly disoriented however, initial deposition and local 

faulting could have accounted for this.

A major fold in the metasediments south of the Mattagami 

River in eastern Godfrey Township may be possible which would 

join the metasediments from Sandy Falls with metasediments 

southwest of Fly Lake. Changes in strike of rocks immediately 

west of the Mattagami River Fault are likely due to the left- 

hand displacement nature of that fault.

Faulting

Four and possibly five fault systems have been 

interpreted from the geological and ground magnetic data.
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The first system which may be the oldest, trends between 

N70 0W and east-west. Three major faults belonging to this 

group have been identified using the fact that termination

of volcanic units, intrusive masses, and associated magnetic
support iWj 

patterns^ as well as dike channelling asAevidence.

This fault system is pre-diabase dike in age since 

many dikes pass through these faults without being fault dis 

placed but are channelled from their northward trend in some 

cases by the fault zone.

One fault belonging to this system is located in
feoafrey Township) 

the vicinity of the Canadian Jamieson Mine^and trends S70 0E

sub-parallel to Highway 576 past the south part of Mt. 

Jamieson. This same fault extends westward through southwestern 

Jamieson Township to the west side of Kamiskotia Lake in Robb 

Township (Middleton 1973) cxnd parallels a fold axis 

which occurs in the Canadian Jamieson Hine. The fold may 

have been formed by movement on the fault suggesting that the 

area south of the fault in the vicinity of the Canadian Jamieson 

Mine is uplifted in relation to the north side of the fault. 

A second fault belonging to the first system has

been interpreted to occur mid-way between Steep Lake and Keeley
feodfreyTow/isht'p) 

Lake^ trending S80 0E. This fault terminates magnetic trends

as well as gabbroic and microdiorite intrusives in Godfrey 

and Turnbull Township. A third fault in the first system is
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located immediately north of South Godfrey Lake in Godfrey 

Township and extends westward into southeastern Turnbull 

Township.

Regional schistosity in the metavolcanics and 

intrusives that are older than the late felsic intrusive 

rocks; parallel the first system of faults in western Godfrey

and eastern Turnbull Township. A group of faults which sub 
tle strike of 

parallelAthe metavolcanic rocks in western Jamieson Township
to be of 

and northern Robb Township (Middleton 1973) are likely.the

same age as this first system of faults in Godfrey and Turnbull 

Townships.

A second system of faults has been indicated in
Towns Kip 

northern GodfreyA in Concession 6 near Mt. Jamieson. This

fault trends N80 0E and appears to be pre-diabase dike in age 

since the dikes are not displaced by the fault. In lots *t 

and Sr Concession 2T, magnetic anomaly patterns which are 

interpreted to be associated with mafic intrusives are terminated 

along the fault axis. In lot 11 and 10, Concession J? a 

branch of a diabase dike trends east-west and may mark a 

possible westward extension of this fault.,

A third fault system trends N10 0W to N25 0W and serves 

to localize a swarm of diabase dikes. Photo /3 illustrates 

this control in the vicinity of Mount Jamieson. These faults

and fractures cut all rock types. In western Godfrey and
r - , r , i i M



-119-

eastern Turnbull the high frequency of occurrence of diabase 

dikes indicated an intense zone of fracturing in relation to 

the areas east and west of this area. This highly fractured 

zone correlates with the occurrence of felsic metavolcanics 

in Godfrey e Turnbull, Jamieson and Bristol Townships however, 

it extends beyond the areas of felsic metavolcanics in Robb, 

Loveland and MacDiarmid Townships.

The Mattagami River Fault parallels this third 

system of faults and is situated in northeastern Godfrey 

Township following parts of the Mattagami River and parts of 

Waterhen Creek.

Evidence from Jamieson Township immediately north 

of Godfrey Township and Fripp Township which is located 16 

miles south of Godfrey Townships, indicates that the Mattagami

River Fault was formed during two periods of movement^. A
f4.8to5.6kwj 

total displacement in the order of 3 to 3.5 mil e SA in Godfrey

Township is suggested by the occurrence of tuff breccias in
F?q.39a 

diamond drill core recovered by Jonsmith Mines Ltd. (43) in

Concession 6, lots 2 and 3 of Godfrey Township, which is 

identical in appearance to tuff breccia and water-lain breccia 

outlined in drilling by Hollinger Mines Ltd. in concessions 

2 and 3, lots 2 and 3 of Godfrey Township. A gravity profile 

along Highway 576 (Middleton 1974c) indicated a rapid increase 

in gravity values immediately to the west of the Mattagami
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River Fault axis which suggests that higher specific gravity 

rocks occur west of the fault. This may also infer that the 

west side of the fault is uplifted relative to the east side, 

bringing denser rocks closer to surface west of the fault. 

A fourth fault system is evident in northwestern 

and central Godfrey Township which trends N45 0E. This

fault system has two parallel members spaced approximately ^
froom) 

mile^apart which both displace north trending diabase dikes.

These faults could not be traced across the Mattagami River 

Fault but it appears that the Mattagami River Fault has not 

displaced this system to any degree 0 It is interesting to note 

that these faults end east of the Genex Mine and that the 

mineralization in the "H" zone at the mine is oriented in 

the same direction of and is on strike with the faults.

A fifth possible fault system is suggested by a fault

interpreted to occur along Little Waterhen Creek in south
of

central Godfrey Township. This fault may be^the same age

as the second fault system since it does not displace the 

diabase dikes but appears to effect the emplacement of the 

diabase dikes.

In central Turnbull Township a diabase dike which 

trends N45 0W may follow a fracture. This dike has been traced 

on aeromagnetic maps to the Elk Lake area.
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ECONOMIC GEOLOGY 

Prospecting and Mining Activity

Prospectors became active in the area as early as 

1909 when gold exploration extended west from the Porcupine 

camp. Quartz veins in western Godfrey and in eastern and 

southwestern Turnbull were explored between 1909 and the 

early 1930's. A description of the activity on each of the 

early gold properties in Turnbull Township is given later 

in this report. Property descriptions explaining exploration 

carried out on vein deposits in Godfrey Township prior to 

1953 hav/e been given by (Hogg 195 ) and will not be repeated 

in this report.

In 1941 George Jamieson staked the present site of
efforts exposed c^pjoer-zmc mine (realization 

the Canadian Jamieson Mine. His own explorationAin trenches.

However; the real nature of this deposit was not revealed until 

1966 when Canadian Jamieson Mines Limited completed an ex 

tensive diamond drilling program.

Active exploration resumed in Godfrey and Turnbull 

Township after World War II with magnetic survey work being 

completed by the Dominion Gulf Company (Paterson 1957). Most 

of the activity by Dominion Gulf was concentrated in Jamieson,

Robb and northern Turnbull Townships.
die 

Activity reached a low level in the mid to late 1950 1 s*

however, exploration for base metals resumed in 1960 in the 

vicinity of the Genex Mine.
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A rapid build-up in exploration followed in the early 

1960's encouraged by the discovery of the Kidd Creek deposit 

in Kidd Township by the Texas Gulf Sulphur Company Exploration 

by a large number of companies who are listed in Table 13 

resulting in the complete staking of Godfrey Township , and 

essentially all of Turnbull Township . Numerous airborne and 

ground geophysical surveys, followed by some diamond drilling 

resulted. The peak of this activity was reached in 1966.

Perhaps the most active company during this period was Mespi
(59) (22) 

Mines LimitedAand Cu-Kam Porcupine Mines Limited.,, who covered

large portions of north central Godfrey and eastern Turnbull 

Township. In 1968, systematic geophysical surveys and geological 

mapping of central and southern Godfrey Township was initiated 

by Hollinger Mines Limited (38) in consortium with Imperial 

Oil Limited.

Mining operations at the Genex Mine lasted for a short 

period during 1966 however, the Canadian Jamieson Mine ran 

mining operations between 1966 and 1971. The closing of the 

Canadian Jamieson Mine ended any mining operations that 

existed in the map area, however, a medium level of exploration 

activity continuous in areas where prospectors are trying 

out new exploration methods or are resurveying areas that may 

not have been surveyed with adequate methods in the past.

r id r,-,- t
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A description of various properties is given under
Qu.art2.

the sections on AVein Deposits and Massive Sulphide Deposits 

as well as in Table 13 . Properties previously described
of

by Hogg have not been repeated here with the exceptionA the

developments on the Canadian Jamieson Mines Limited and

(2) 
Allied Mining Corporation LimitedA properties that were

completed after Hogg' s report (Hogg 1954-) . Figure 38

shows the location of properties as of October 1970 

(Turnbull Township) and September 1970 (Godfrey Township).

Figure 37 shows the location of the properties 

described by Hogg in order to compare with Figures 38

which gives the properties holders and assessment file 

report locations that were recorded before September, 1970.

The locations of areas of assessment work and other 

exploration activity are given in figure 39*

The numbers on figures 38 and 3;! refer 

to companies and individuals listed in Table 13 and on 

Map 23^0 in the back pocket of this report.



MINERALIZATION

Mineralization in the map area occurs in three basic

\ ^ 
forms: y vein deposits, Z; disseminate d deposits andAmassive

sulphide deposits^ all in a variety of rock types. In

fact there are approximately 9 geological settings for

these three types. Grouping of the mineralization into

3 types has been done for convenience of choosing geophysical

exploration techniques rather than by a mineral-type or

genetic basis of classification. Table \*t summarizes

the types of mineral occurrences. Previous descriptions

of the classes of mineralization in the region have been
, '973 

given by Middleton (196^), Pyke and Middleton (1970; 1971).
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QUARTZ VEIN DEPOSITS

Quartz veins containing sulphides such as chalco 

pyrite, sphalerite^galena and pyrite, and variable values 

of gold and silver are found in many parts of Turnbull and 

Godfrey Township. Tourmaline in quartz has been observed 

on occasions where the quartz veins cut gabbroic 

rocks. These veins are associated with and appear to have 

been derived from the Early and Late Felsic Intrusive rocks, 

(quartz-albite porphyry, trondhjemite, and granodiorite) and 

the Early Mafic to Intermediate rocks, (microdiorite). 

Host rocks for the veins are felsic and mafic metavolcanics 

(basaltic and rhyolitic flowsjand pyroclastics^ early mafic 

intrusives (diabasic gabbro, fine-grained gabbro, pegmatitic 

gabbro, hornblende gabbro and tremolitic gabbro), early and 

late felsic intrusives (quartz-albite porphyry, trondhjemite, 

granodiorite).

Quartz veins contained within the Early Felsic Intrusive
carbcw**"f"e an*f

(quartz-albite porphyry) rocks only contain pyrite with
goU 

variable value s, whereas veins in country rocks

surrounding quartz-albite porphyry intrusions more often 

contain sphalerite and galena, pyrite and chalcopyrite. 

In cases where chalcopyrite is the dominating sulphide 

within the vein, sphalerite and galena are absentj however, 

veins
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predo m inawtly 
containing sphalerite and galena often contain low percentages

of chalcopyrite. This observation could be explained by 

the paragenesis of these minerals. It 

is interesting to point out that most of the veins in the 

area containing galena and sphalerite are found within early 

mafic intrusive host rocks. Examples of these are the 

New Digby Dome Mines Limited (68) property in northeastern

Turnbull Township, the Jamieson property in Southwestern
av\d 

Jamieson Township (Middleton 1973), Athe Robb Creek area in

west-central Turnbull Township. An exception to this is 

seen on the E. Jutila property on the east side of Mt. 

Jamieson (Middleton 1969) where quartz veins containing galena, 

sphalerite, pyrite, chalcopyrite, gold and silver are found 

in sheared and fractured sericitized rhyolite.

An example of a quartz vein containing only chalcopyrite 

is found on the Cu-Kam Porcupine Mines Limited (22) property 

(formerly the Mrs. R.G. Burke property) (Hogg 1954) p. 32)) in 

concession 4, lots 9 and 10 north half. This vein is 

contained within vesicular rhyolite in close proximity to 

a microdiorite intrusive.

Veins found within microdiorite intrusives are mainly 

quartz with some carbonate and pyritic material.
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Quartz veins within the late felsic intrusives are mineralized 

mainly with pyrite with some galena, sphalerite and variable gold 

value s.

Quartz veins have been found to pre-date and post-date the massive 

sulphide deposits in the area, (Pyke and Middleton 1971). Quartz 

stockwork shown in Photo 18 later in this report has been observed 

at the Genex Mine in close association with the sulphide zones. 

Ferguson (1944) has reported a similar quartz stockwork occurrence 

at the Kam-Kotia mine. These vein occurrences around the massive 

sulphide bodies suggest hydrothermal activity before and after 

deposition of the sulphides and probably during deposition of the 

sulphides. The quartz veins could have been derived from a number 

of sources, including volcanic fumarolic activity, the Early 

Felsic or Late Felsic Intrusions. Therefore, the time of sulphide 

formation is not defined by the veins^ although the two periods of 

vein formation appear to bracket the sulphide rbodies.

A number of properties in Godfrey Township containing 

quartz vein deposits have been described by Hogg (1954) and are 

not repeated here.
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For -further details, property
the reader should refer to the Adescriptions of :

Armada Porcupine Mines Limited (now held by Hollinger Mines 

Limited (38)); Mrs. R. G. Burke, (now held by Cu-Kam Porcupine 

Mines Limited (22)); A. Hubert (portions now held by J. Hubert 

(39)j, Hollinger Mines Limited (38); and Allied Mining Corp. 

Limited (2); Kennco Explorations (Canada) Limited; (portions 

now held by Hollinger Mines Limited (38) and F. Bruels (12)); 

P. A. Kindree; (portions held by R. Allerston (1), Cu-Kam 

Porcupine Mines Limited (22), H, Gonzalez (36), Hollinger 

Mines Limited (38), E. Jutila (44), J, M. Robb (81), R. Rousseau 

(56), F. Warne (95) and W. Wilson (97)); H. Leblanc ; (portions . 

now held by Hollinger Mines Limited (38) and P. Boutin (8}); 

W. J. Magavern, (portion now held by C. T. Wettlaufer (96); 

New Walcoro Mines Limited; Phillips - O 1 Neill, (portions now 

held by D. Pierce (78), Consolidated Brewis Minerals Limited (19), 

and Mespi Mines Limited (59)), P. Sheehan ; (now held by Hollinger 

Mines Limited, (38)); and J. Smith (now held by D. E. Bannerman 

(5))
given n r

The numberAaf ter the name of the property 
indicates Its localion on Figures 'SScvwol 39,

A number of vein deposits in Turnbull Township have 

been observed in the course of traversing. Some of these 

deposits were mapped in detail by plane table by N. Hogg 

in 1949.
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Results of Hogg 1 s work are filed at the Resident Geologist 

office in Timmins and are reproduced in this report along with 

descriptions of properties, given previously by Finley (1925). 

Interpretation of the legends on Hogg 1 s property maps from 

Turnbull Township was done by the author after visiting the 

various properties* Numbers from the regional legend used on 

the geological map at the back of this report have been added 

to Hogg's maps to give a clearer understanding of the rock'types

PROPERTY DESCRIPTIONS 

G.R. Bromley, Claim P. 14611 (9)

(former Gibson Claim) 

The G.R. Bromley property which was formerly the Gibson

claim is located northwest of the Lally property, and 4,500
f 1370 w) 

feet due west of the 4 mile post on the Turnbull-Godfrey

Township boundary. A sketch map showing the location of this 

claim is given in figure 55 later in this report under the 

description of the G. Martel claims. The property has been 

described by Finley (1925) as follows:

Gibson Claim No. 14, 611 A quartz vein in the granite 

on this claim, lying northwest of the Lally, is said to have 

yielded spectacular gold showings in the early days of activity.

Two small shafts were sunk, but judging from the material on the

(t
dump the vein did not persist in depth.
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CLAIMS P. 8798, 8799 (LE DUG, 9775)

Claim 8798 lies adjacent to and immediately west of 

claim P. 8744 which inturn is part of the De Santis Porcupine 

Mines Limited property in southwestern Turnbull Township. 

Figure 4-0 outlines the location of P.9775 and P. 8799 in 

relation to P. 8798. These claims were mapped by Nelson Hogg 

in June 1949 using a plane-table. Fieldnotes by Hogg from 

Timmins file T-336 describing the geology of parts of these 

claims are transcribed below along with maps which are given 

in Figures ^-( and 42

11 CLAIMS P. 8798, and P. 9775 

Ownership,Location and Access

Claims P. 8798 and 9775 are adjoining claims, both of 

which were surveyed in 1927, at a time when development was 

being actively pursued on the DeSantis property. Since that 

time both claims have been permitted to lapse and have been 

staked and re-staked several times. At the time of writing 

(January,l950), both claims are open for staking.

The claims are located about one half a mi l eA northwest 

of the DeSantis shaft, on the trail leading to Massey Township

Geology

Fig. 4( is a geological plan showing the vein and 

the area adjacent to it. r;
'
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The vein is in gabbro, which is cut by numerous narrow 

tongues of fine-grained granite and some larger bodies of 

granite. One mass of granite in the southeast corner of

claim P. 8798 has a width of more than 100 feet, and at
-T

its western tip it forms the footwall of the vein in pit No. 

l where it is sheared and sericitized. A narrow dyke of 

fine-grained lamprophyre cuts the granite in east-west 

direction but its relationship to the vein could not be seen. 

Development and Description of the Vein

Five pits and trenches have been excavated on a quartz

vein which is exposed intermittently over a length of 180
[5**uJ 

feet^across the boundary between claims P. 8798 and 9775.

The vein strikes N.10 0W and dips west at 85 degrees. It is 

a lenticular quartz vein with minor amounts of carbonate, and

reaches a maximum width of 6 feet. The vein has a banded
A

structure with bands of bluish quartz and white quartz and 

bands of chloritic wall rock. The walls are weakly sheared 

for several feet and carry stringers of quartz.- Sulphides 

are rare, but in trench No. 2 (see Figure 41 ) the quartz
[l, Sow)

within an inchA of the footwall is mineralized with a little 

pyrrhotite, chalcopyrite and pyrite. A character sample of 

this assayed a trace in gold.

In trench No. 3 the gabbro is sheared over a width of
fi,5W] 

5 feet, but the quartz vein has pinched out. Two trenches

south of number 3 are located on the projection df the vein, 

but no quartz is exposed in them.

1. Assayed by the Provincial Assayer
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A description of the geology of claim P. 8799 

known as the Leduc claim is taken from Finley (1925);

MA granite dike intruding gabbro, three-quarters 
of a mile^tcr the west of the DeSantis cabin, has 
been sheared and fractured in a direction N.18 0W 
Irregular lenticular masses of quartz follow the 
shear zone, which has rbgen traced for three 
hundred and twenty feec and passes under drift 
at the north end. Locally the quartz and the 
sheared and sericitized wall rock contain pyrite 
and chalcopyrite, and assays tip to $6 per 
in gold are reported."

L. Carr (formerly T. Devanney Property Claim P.1152 (6)

The T. Devanney claim is now held as part of a 2 claim 

group by L. Carr. The original claim P.1152 is located 

adjacent to and west of the Staten Porcupine Gold Mines Ltd., 

property and north of claim P. 3383 which is part of the 

Carr property. These claims are located in south-western 

Turnbull Township immediately south of Robb Creek. 

Finley (1925) has reported:

"Devanney, Claim No. P. l,152--Three quarters of a 
mile'^northeast of the last-mentioned claim, a diabase 
is intruded by a small body of granite and by many 
dikes of granite and quartz porphyry. Near the 
northwest edge of the outcrop, the diabase is sheared 
and fractured and is banded with quartz and calcite 
stringers from a fraction, to. a few inches wide.

L' 9 f**/ x
The shear zone is-six feet wide and has been traced for 
three hundred feet^, striking N.68 0E. The stringers 
contain much finely disseminated pyrite, which also 
replaces the altered wall rock. Native gold has not 
been found, but assay values up to $7 per ton are 
reported."
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Detailed mapping of claim P. 1152 was completed by 

Nelson Hogg in June 1949 and the results are reproduced 

in Figure 43 from drawings contained in Timmins file 

T-326.

The DeSantis Porcupine Mines Limited property consists 

of 10 patented claims; P. 8604, P. 8722, P. 8730, P. 8741, 

8742, 8743, 8744, 8745, P. 9167, and P. 9176 which are 

located in Southwestern Turnbull Township. The property 

has been described by Finley (l925) as follows;

"A number of claims are included in this group, 
which lies at the end of the trail leading into 
the southwest corner of Turnbull township. Work 
has been mainly concentrated on claim P. 8,604, 
where a quartz vein containing much native gold 
was discovered in 1920. The vein lies in a small 
body of granite which intrudes gabbro on the 
south and is cut by a large diabase dike on the 
west. This dike parallels and is six feet aistant 
from the vein, which strikes N. 13^W. and dips 
vertically.,- The vein proper is one hundred and 
seventy feet^ong and pinches out at the south end.
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At the north end, however, the granite is fractured, 
and stringers extend from the vein to. the edge of 
the outcrop, a distance of fifty feet~. The maximum 
width is four feet widening to five feet r̂at the 
bottom of an eight-foot pit near the centre of the 
vein.

Near the north end of the vein, a branching vein 
two and a half feet^wide strikes S. 38 0 E. It consists 
of quartz and pink and white calcite, apparently 
unmineralized, and shows perfect comb structure with 
projecting crystals of quartz.

The main vein contains pyrite and chalcopyrite 
in fractures- in the quartz. The sulphides are most 
abundant along the walls, and along the east wall a 
width of four to six inchests particularly well 
mineralized. Much finely disseminated native gold was 
observed in this high-grade streak, both in the sulphides 
and in the quartz. About half a ton of this material 
was taken to Timmins by dog-sled during the winter of 
1924 and was stored preparatory to a mill run.

A telluride was reported from this claim, but a 
microscopic and chemical examination failed to give 
any indication of its presence. A little feldspar was 
noted in the quartz at the bottom of the test pit.

0-3 
A grab sample taken from the east wall, ten feety, north

of the pit, gave on assay $94.20 per tonkin gold. 
The sample was well mineralized with pyrite and 
chalcopyrite but contained no visible gold. It was 
representative of the high-grade material along the 
wall of the vein, but the value obtained is considerably 
above that which might be expected from a channel sample."

The property was visited by Nelson Hogg in July, 1949, 

and the following field notes and maps; contained in Timmins 

file T-322 ; are transcribed in the following quote and figures 

and 45" .
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l( The DeSantis Porcupine property in Turnbull Township 

was developed under great difficulties in one of the most

inaccessible locations in the Porcupine area. All supplies
Cz^M 

had to be hauled over 15 miles A of bush road, and for half ofA *

that distance a new road had to be cut. In spite of these 

difficulties, a shaft was sunk and a considerable amount 

of lateral work was carried out. It is most unfortunate 

that no engineering or sampling records were kept.

Some of the original "showings" are covered by broken 

rock from the underground workings. Caved walls and veg 

etation make it difficult to examine most of the other

surface trenches and pits. A* accounl of production
i? given by tUe JVispeifidM Branch of-fUe CWfart'o De^a r irm e ut of M me s '.

The property has not operated since 1930, and at the

present time the buildings are in a dilapidated condition. 

Ownership :

The property is owned by DeSantis Porcupine Mines, Limited. 

Location and Access

The company owns the following patented claims in 

southwest Turnbull township; P. 8745, 8744, 8741, 8743, 8722, 

9176, 8604, 9167, 8730 and 8742. The camps are reported to 

be located in claim corner posts were located by the writer 

as the area around the mines, which was cleared when the 

mine was operating, is now grown up with small bush, oblit 

erating all claim lines.

*'0nt. Dept. of Mines, Vol XXXIX, 1930, pt. l, pp. 90-91.
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In order to reach the property from Timmins, a walk 

of about 12 miles is entailed* From the Kamiskotia road 

to Keeley Lake in Godfrey Township, either the Lally road 

or Feldman's road may be used. From Keeley Lakey the trail 

is in such a poor state of repair that even a horse could 

not pass over it unless bridges were built over some of the 

streams. 

Development :

The only available account of underground development 

is in the report of the Ontario Department of Mines, Vol. 

XXXIX, 1930, which states, "A shaft has been sunk to a

depth of 150 feet, and 1,000 feet of drifting and crosscutting
08*] 

was done at the 125-foot,, level . M

Geology and Description of Vein

A geological plan of the area around the shaft and camps 

is included with this report as (Figure 4-^f ). The rocks 

exposed are all intrusive types which have been classfied 

as gabbro, fine-grained granite, and quartz diabase.

The gabbro on the outcrop to the east of the vein is 

highly altered to a fibrous amphibole, and close to the vein 

it is sheared and altered to chlorite*

Fine-grained granite occurs in irregular masses generally
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less than 100 feet^in width, and in numberous small dis 

continuous dykes in the gabbro. The vein, where it is 

exposed on surface is for most of its length in -a body 

of fine grained granit , but, toward the .south end of the

exposure, it is in gabbro.
(to H) 

A dyke of quartz diabase, 200 fee^wide, strikes N.10 0W.

almost parallel to, and west of the vein. The vein, at the 

north end of its exposure on surface, is adjacent to the 

diabase dyke, but it diverges to the east as it goes south. 

Presumably the diabase is younger than the vein, but they 

were not seen actually in contact on surface.

The vein strikes N. 100W. , dips steeply west, it is

628*4 
exposed intermittently on surface for a length of 420 feet^,

passing under covered ground at both ends. It varies in
(i.***) 

width from a few inches to 6 feet^, and is often made up

of more than one narrow quartz vein separated by sheared 

chloritic gabbro, or sheared, sericitized granite.

The following description of the vein underground is 

taken from Vol . XXXIX of the Ontario Department of Mines 

page 91;

"The vein is exposed in the shaft for a distance of 50,
[I5wj O-rfcy*.?"} C4**i] 

feetA. The shaft is vertical, 5 by 9A feet, and 150 feetAdeep.

The vein strikes north and dips steeply to the west. It

is nearly vertical for several feet from surface, then dips

EW 
out at an angle which brings it 30 feet. west of the shaft

at the 125-footA level. Where exposed in the north wall of the 

shaft,
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w **

the quartz vein is 5 feet Awide. In most places the quartz 

where seen is much narrower than this."

The vein material is quartz with a few crystals of 

calcite which make up only a small percentage of the vein. 

Sulphides are concentrated along chloritic ribbons in the 

quartz, and in the quartz close to the margins of the vein. 

Pyrite in small irregular masses are the principal sulphides 

in the vein on surface, and in material on the dump. Com 

bined sulphides do not constitute more than l or 2 per cent 

of the vein. No visible gold was seen by the writer either 

in the vein on surface, or in material on the dump, but the 

presence of visible gold is reported by various individuals 

who saw the vein when it was being developed.

Four character samples of the vein on surface and

material on the dump were taken by the writer, but the highest
j. (3.13/0 

assay obtained was 0.09 ounces per tonkin gold. This sample

was a representative sample of vein material from the trench
(BO w) 

265 feetA south of the shaft. The vein at this point is 18

inches wide, and mineralized sparingly with pyrite and

chalcopyrite.

Production

In volume XXXIX of the Ontario Department of Mines, on 

page 90, the following account of productions is given: 

A by tke Pro^mcial /Assaysr

; In rci f Pio ra i ;



-139-

"Prior to the De Santis Development Company, Limited,

taking over the De Santis claims, P. De Santis, in 1923 brought
[270i^j 

out 600 pounds of picked ore by dog team, which was forwarded o

to the Government Testing Laboratory in Cobalt and gave a re- g

turn of $240 to the ton,,. Later on, in the winter of 1924, -3 ^
fc^t] l c 

he also brought out 5,500 pounds Aof picked ore, which was B :
f :
^

treated at the same laboratory and gave a return of $140 to
[2323/tJ [40^3] 

the ton. By operating a small hand stamp-mill, 13 ounces or gold

was recovered."

The De Santis property was traversed by the field party 

in the summer of 1970. Photograph l^f- shows 

the condition of some of the buildings near the shaft site.

EVANS CLAIM P. 8192
(now held by J.P. Larche (48) )

The Evans claim P. 8192 was located in eastern Turnbull
l.Vkv* l 

Township, approximately 4,500 feetAwest of the Turnbull-Godfrey

boundary and north of the former A. Hubert claim. The location 

of claim P. 8192 is shown on figure 55^ which is given with 

the description of the G. Martel properties in eastern Turnbull

Township. The area has now been restaked by J.P. Larche of
aMUetiVwe- of writing (October, 1T70), 

Timmins and . wtfcovered by an unpatented claim P.94463.
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A geological map covering part of claim P. 8192 was
1. 

prepared by Nelson Hogg in July, 1949 and is presented in

figure 50 with the description of the A. Hubert claim. Hogg 1 s

map indicates that the claim was held by Trident, Porcupine in 1949.

The claim was covered by ground geological magnetic and electro-
2 

magnetic surveys between 1963 and 1965 by Mespi Mines Limited .

Finley (1925) describes the claim as follows;

"Evans, Claim No. P. 8,192 A good deal of trenching 
has been done on this claim where quartz porphyry dikes 
intrude greenstone. Gold is said to have been found 
in quartz veinlets cutting the porphyry."

A. GRENTZ PROPERTIES

Three claims, once belonging to A. Grentz of South Porcupine 

have been described by N. Hogg in Timmins file T-315. These claims 

are all located in western Turnbull Township in the Robb Creek area.

CLAIM P. 4109

The A. Grentz claim which originally was numbered P. 33105, 

was located near the western boundary of Turnbull Township as shown 

by figure 46. This property was not held at the time of writing. 

However^ the property area was covered by earlier work carried out 

by the East Trinity Mining Corporation (30).

1. Map is contained in Timmins Files T-240 and T-318
2. Toronto File 63A.447 and 63.1618
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The claim was mapped in detail by Nelson Hogg in 

June 1949 and the resulting map which has been taken from 

drawings in Timmins file T-315 is presented in figure 4-7.

Hogg*s notes describing the geology of claim P.4109 

are transcribed below from Timmins file T-315.

Ownership, Location and Access

Claim P. 33105 was staked by Mr. A. Grenz of South
A

Porcupine in 1911, and surveyed as P. 4109 in 1914. It is 

located one half a mile east of the boundary between Massey 

and Turnbull townships, midway between the 2- and 3- mile 

posts. A trail from the township boundary about 150 feet A 

south of the 3-mile post leads east to the showings, and con 

tinues east as a poor trail for another mile, eventually joining 

the trail between Martel 1 s cabins, in claim P. 27810.

l

^, v f - li ~ i
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Development

Development has been confined to surface trenching

and rock excavation. Six large trenches have been blasted
D2 ' 

into a quartz vein, opening it up for a length of 400 feet.

Geology and Description of Vein

A geological plan of the claim accompanies this report, 

as Figure 4-7 . The claim is underlain largely by gabbro and 

metagabbro. These basic rocks are intruded by dykes and 

irregular bodies of fine grained granite and aplite. A 

dyke of quartz diabase striking west of north through the 

west side of the claim is the youngest rock exposed, and 

presumably is younger than the quartz vein.

The vein on which development work has been concentrated 

is in the central portion of the claim and has been traced

for 400 feet., both ends passing under sandy overburden.

The vein strikes N.65 0W. and dips vertically, and reaches
fcw]

widths of more than 20 feet. In most of the trenches the veinA

includes bands and ribbons of chloritic, sheared metagabbro, 

or sheared grey, fine-grained granite, which form the wall 

rocks of the vein. Most of the vein material is bluish quartz 

with coarse intergrowths of calcite. Sulphide mineralization 

is sparse, but pyrite occurs sparingly in fine disseminated 

form in inclusions of wall rock, and in tight fractures 

forming a network in the quartz.
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Chalcopyrite in tiny masses was also observed, but is much 

less common than pyrite. A character sample carrying both 

pyrite and chalcopyrite taken by the writer did not carry 

any gold, but Mr. Grentz reports that low values in gold 

have been obtained in systematic sampling of the trenches.

Description of Trenches and Pits- Numbers refer to accompanying

Plan [Figure 47] .

Trench No. l is the most westerly trench. The north end of 

trench was filled with water at the time of examination. 

The south end is in sheared and sericitized fine-grained 

granite, containing stringers of bluish quartz , but no 

sulphides. The strike of shearing is N.60 0W. and the 

dip steep. This is similar to material in the south 

wall of the vein in trench No. 2.

Trench No. 2 is located 50 feet east of trench No. l and

fJ5vw]
in it the vein is exposed for a length of 50 feet,

fi.8*w) 
and a width of 6 feet^. The vein at this point is

striking N.60 0W, and dipping vertically. It is a blue 

quartz vein with some intergrowths of coarse carbonate, 

and .it carries very sparse pyrite. The south wall is 

grey fine-grained granite which is sheared parallel to 

the vein and has a number of quartz stringers up to 9
D3ew]

inchesA in width. The north wall is exposed at one 

point in the trench and is a highly chloritic, sheared 

gabbro.
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[30 d
Trench and Pit No. 3 are located about 100 feetA east of No.

2. The trench is excavated across the vein, and a
[3*]

pit 10 feet deep is sunk on the vein near the north 

end of the trench. The vein has also been exposed by
k*J

stripping for a length of 40 feet west of the trench.

The strike of the vein is N.70 0W. and the dip is vertical.

The full width of vein exposed in the trench is more
fosvj 

than 25 feet, including one band of sheared wall rock
fts*3 

5 feet wide. A description of the material exposed in

the walls of the trench taken from north to south,

is as follows;
g*0 

0-5 feet --  Sheared, fine-grained, grey granite
Q.s--^**] 

5 - 14feet ---- Pink- white milky quartz - no sulphides

observed quartz stringers and sparse

finely disseminated pyrite.
fe. l ~7.7wi] 

20-26 feet--- White quartz-carbonate vein with bands of

chloritic wall rock showing smooth slicken-

sided surfaces. No sulphides were observed
[74-9.8*3 

26 - 32 feet--- Quartz-carbonate vein consisting mostly of

milky-wh~ite quartz, except near the south 

edge where the quartz has a bluish colour.

No sulphides were observed.
[9.8-l2.Z*G 

32 - 40 feet - Chloritic, sheared wall rock, grading to

fine-grained metagabbro.
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Trench and Pit No. 4 are located about 100 feet^east of No. 3

The trench follov7s the strike of the vein, and has a
[id wj 

pit 6 feet deep at the east end on the vein. The pit

was filled with water at the time of examination. In 

the trench the vein is a quar t z- carbonate intergrowth 

in which no sulphides were observed.

(30*3 
Trench and Pits No. 5 are located 100 feetA east of No. 4.

The trench is 45 feetA long, and has a pit at both ends. 

The south pit was full of water, but bluish quartz can 

be seen in the west wall. Most of the quartz is barren
CuJ

but for 3 feetAnear the south margin of the vein it 

carries pyrite in a network of light fractures and also 

small grains of chalcopyrite.

A character sample of this material taken by the writer 

and assayed 'did not carry gold values.

The south wall of this pit is sheared, grey granite with

numerous stringers of quartz. The quartz vein exposed in

tt
the west wall of the pit, is 12 feet wide. 

1. Assay by Provincial Assay Office*
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Claim P.27811

The geology and assay reports related to claims P.27811 

and P.27810 are shown in Figure 48. Descriptive notes made 

by N, Hogg are quoted below:

"Location:

Claim P.27811 lies one quarter of a mile east of surveyed 

claim P.4109, in the west-central part of Turnbull township. 

The west arm of Robb creek flows north through the west side 

of the claim. The showing described below lies north of the 

trail between Martel's cabins (one on the west township boundary 

and one on the east arm of Robb creek).

Description of the Occurrence

The showing is an irregular quartz vein which strikes
o [30"t 

N.70 W, and has been exposed intermittently for about 100 feet^.

No sulphide mineralization was observed."

f-'-'-i
Claim P.27810

Claim 27810, according to notes by N. Hogg was once the 

Lambrosse claim (P.10758) as described by Finley (1925, p.11). 

This claim is located adjacent to and east of claim P.27811 

as shown on figure 56- The approximate location of claim 

P.27810 is also shown in figure 56 which gives the location of

 ''Timmins file T-315
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the G. Martel claims. The following notes were made by 

N, Hogg in 1949:

"Ownership, Location and Access

Claim P,27810 is owned by Mr. A. Grentz of South Porcupine. 

The trail between Martel 1 s cabin on Robb creek and his cabin 

on the Massey township boundary crosses the claim which is
[2,t-k*i]

located about one and a half miles^east of the township 

boundary midway between the 2- and 3-mile posts. This claim 

can be reached most easily by flying to Rankin lake in Massey 

township and following the trail east from the lake .

Geology and Description of Vein

This showing is numbered 5 on the accompanying geological 

plan of part of southwest Turnbull township . The 

geology in the vicinity of the vein is simple but rock exposures 

are sparse. The vein is in coarse textured gabbro, which is 

sheared along the vein walls. To the north, west and east the 

vein passes under low, swampy ground, A diabase dyke 100 feet 

wide cuts the gabbro just to the east of the showings, but

the relationship between diabase and vein cannot be seen.

(7*0 
The vein is more than 30 feet wide and is exposed for a

Ol ] 0 
length of 70 feet,. It strikes N.70 W. and dips vertically.

l 
A branch road from the Mallette Lumber Road provides access to

(i^'fkvO 
the western Turnbull boundary 800 feet A south of the 3 Mile post.
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Mr. Grentz reports that trenching to the west picked up the 

extension of the vein in low ground, but this work was not 

examined by the writer.

The vein material is white quartz with bands of bluish 

quartz, especially near the margins of the vein. Sulphides 

are rare, but close to the margins of the vein a little brassy 

pyrite is present in clusters.

The vein was sampled by Brewis and White in 1946 and low g 

erratic gold values up to 0,19 ounces over 4 feet were reported,"5

A property description by Finley(1925) of a claim '~
S

belonging to Lambrosse which is the same area as covered by

claim P.27810 is quoted below:

"Labrosse, Claim No. P. 10,758--The largest vein in 

the area was observed on this claim which lies about 

a mile south of Mount Rutledge. The north wall of the 

vein is not exposed, as it lies in the depression 

through which a small stream flows between two outcrops 

of diabase. The width exposed is twenty-five feet^, and 

the vein has been traced for one hundred and sixty feet: 

along the strike, N. 58 W. The dip is vertical, with 

sharp walls along which the diabase is sheared and 

slickensided- The gangue consists of quite coarsely
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crystalline, smoky and white quartz containing some 

pyrite but giving only low assay values in gold."
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A. HUBERT (39) PROPERTIES

The A. Hubert properties consisted of l patented claim 

located in eastern Turnbull Township adjacent to the north 

side of the present C.T. Wettlaufer claim P.5310, and 2 un- 

patented claims in western Turnbull Township which have been 

dropped. Figure 49 shows the relation of the A, Hubert claim 

to claim P. 5310. The location of one of the G. Martel claims

has been added to this figure. At the time of writing the area
 ' 'i

once covered by claim P. 8207 was staked by J.P. Larche (48).
1. 

In 1963, ground electromagnetic and magnetic surveys were completed

over this area (P.8207) by Mespi Mines Limited (59). Other surveys
2 

were carried out by Chipman Lake Mines Limited (48) and Geo-
3 

Scientific Prospectors Limited (33) (Yellowknife Bear Mines Limited).

The location of the two unpatented claims P.34088 and P.34089 

is given in Figure 56 which is presented later in this report under 

the description of the G. Martel properties. At the time of 

writing the area covering those two claims was unstaked.

Descriptive notes and a map of claim P. 8207 and the immediate 

surrounding area were prepared by N. Hogg and are reproduced here 

in the following quote and in figure 50.

1. Toronto Files 63A.447 and 63.1618
2. Toronto File 63.1089
3. Toronto Files 63.593 and 63.128
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CLAIM P. 8207 (P. 34565)

Ownership, Location and Access

Claim P. 34,565 is re-staking of the old surveyed claim 

P. 8,207 and is recorded in the name of Mr. Allen Hubert of 

Timmins. The De Santis road crosses the northwest corner--of 

the claim about 400 feet west of the fork to Martel's cabins. 

Description of Mineral Occurrences

Only the northwest corner of this claim was mapped, and 

it is shown on the geological plan in fig.[50] . The exposed 

rock is andesitic lava including some pillow lava which is 

striking in a N.400E., direction and facing southeast. A 

zone of brecciation, leaching and pyrite replacement has been

traced intermittently for 250 feet in a N.30 0E. direction across
j*

the northwest coner of the claim. The same zone has been
A

picked up 200 feet to the southwest on claim P. 28,213. Pyrite 

occurs in massive seams and cubes over a width of more than 20 

feet, but is accompanied by only low values in gold.

Mapping by the author of the same area that is shown in

figure 50 , has re-defined the rock types as given by the
tfcis 

appended notes onAfigure. It was concluded during

observations of these outcrops that the feldspar porphyry 

(basalt - andesite porphyry) was differentiated from the 

gabbroic rocks (Early Mafic Intrusives). A more clearly de 

fined andesite porphyry was observed in other outcrops 1100



feet north of the northern boundary of P. 8207. Massive, 

fine-grained rhyolitic rocks with numerous quartz phenocrysts 

have a sharp and defined contact with the andesite porphyry- 

gabbroic rocks. It was first though^t that these rhyolitic 

rocks were part of the quartz-albite porphyry mass located 

a short distance to the northeast of claim P.8192. Re - 

examination of these rocks shows that these felsic rocks 

are porphyritic rhyolite which were probably derived from 

the quartz albite porphyry.

Field notes by Nelson Hogg describing claims P.34088 

and P.34089 are quoted below;

The detailed geology of these claims is incorporated in figure 

57 given later in this report.

CLAIM P. 34088

^Ownership, Location and Access

Claim P. 34,088 is owned by Mr. Allen Hubert of Timmins. 

The only showing examined on the claim is in the central 

portion. It is just north of Martels trail about one half a
1800 M] G^m

mile west of Robb creek, and 200 feetAeast of the fork in the 

trail leading to surveyed claims P. 8,938 and 8,939. 

.Geology and Description of Vein

The geology of claim P. 34,088 is shown in (Figure 57 ), 

and the vein is indicated as showing No. 4. Very little rock 

outcrops in the vicinity of the vein but several small outcrops 

to the north are all fine-grained gabbro. A diabase dyke 100
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[30*3
feet wide intrudes the gabbro about 200 feetA west of the vein.

A smaller diabase dyke about 50 feetA in width outcrops less 

than 100 f eet to the east.
A

0,5 t*f6
The "showing" consists of a mass of quartz 15 by 20 feet

in size, with a pit 5 feeu deep on its south edge.

A little wall rock is exposed on the north, and is a 

sheared, chloritic fine-grained gabbro. The strike of the 

contact is N70 0W.

The vein is a milky quartz vein breccia, containing 

angular fragments of chloritic wall rock, and streaks of darker 

grey quartz.

The pit was filled with water at the time the mapping was 

done. An examination of vein material on the dump revealed a 

few specks of chalcopyrite in the quartz.

CLAIM P. 34089

* Owner ship, Location and Access

At the time of examination, this claim was held by Mr. 

Allen Hubert of Timmins but has since been permitted to lapse. 

It is located south of claim P. 35,388, on which is located G. 

Martel 1 s cabin west of Robb Creek.
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Description of Veins

In the north-central portion of the claim, a pit has been 

sunk on a quartz-breccia vein which is the westward extension 

of one of the quartz stringer zones on P.35,388, and de 

scribed in some detail in the write-up on that claim. 

The vein in P. 34,089 is labelled (2B) on the geological Plan 

[Figure 57] . It strikes N. 75 0E and dips vertically, and 

consists of white quartz with angular fragments of chloritic 

wall rock. Both walls are a transitional breccia between gabbro 

and fine-textured grey granite, with blocks of gabbro in 

granite, and lenses of granite cutting gabbro.

In the centre of the claim, a pit has been sunk on a quartz 

vein striking N,85 0 E.,along the contact between fine-grained

gabbro and fine-grained granite. The vein has a maximum width
O-**] 

of 6 feet and consists of milky white quartz with fragement of

chloritic wall rock. No sulphides were observed.

HUGHES, CLAIM P. 10875

The Hughes claim was located 1/4 mile west of the southeast 

corner of Turnbull township. The area of this claim was once 

held by Larchmount Mines Limited who carried out geological 

mapping and a combined magnetic - electromagnetic survey.
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The claim is underlain by rhyolitic tuffs and flows cut 

bv, dikes.
A

Finley (1925) describes the geology of this claim as 

follows:

TrHughes, Claim No. P. 10, 875-- On this property 
an outcrop of quartz porphyry, near the south boundary 
of Turnbull township, is cut by a number of quartz 
stringers, and in one of these gold was observed. 
At the time of the writer's visit,the^owner was en 
gaged in trenching a somewhat larger vein cutting 
greenstone in the township of Carscallen, immediately 
to the south of Turnbull.

On the Fournier claims, just south of the Turnbull- 
Carscallen boundary and five claims east of the twenty- 
five mile post, quattz porphyry dikes extending from 
the larger body to the north intrude Keewatin greenstone. 
Native gold is present in a number of the quartz 
stringers, which cut these rocks in an irregular manner-"

J. LALLY Claim

The J. Lally claim was located in eastern Turnbull 

Township on claim P. 9779 as shown in figure 51 

A trail leading to the property from Timmins provided access 

to both Godfrey and eastern Turnbull township in the early 

years. This trail extended along the boundary between concessions 

3 and 4 in Godfrey Township and then north of Aconda and Keeley 

Lakes. In the fall of the year when the ground is well drained 

this trail can be travelled by 4-wheel drive vehicle from the 

Genex mine road as far as Godfrey Creek. From this point a 

good walking tail travels westward and passes 2,000 feet south,
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of the area once occupied by claim P. 9779.

Field notes prepared by Nelson Hogg in July 1949 describing 

the geology surrounding the Lally workings are quoted below:

t Ownership, Location and Access

Claim P. 9,779 was staked as claim 14, 565 by James Lally,
to)0j*0 

in 1909. (December 24, 1909) It is located half a mile^west

of the Godfrey-Turnbull township boundary, midway between the 

3-and 4-mile posts. The Lally road was originally constructed 

from Sandy Falls to this claim and has formed part of the 

route used almost exclusively since that time by prospectors

and trappers travelling to Turnbull township. The last three-
0-2 k*fi 

quarters of a mile- from the point where the DeSantis road

branches off, is now badly grown over, as there has been no 

activity on the Lally claim since 1924. The claim has been 

permitted to lapse, and recent staking has not followed the 

old surveyed boundaries. Present ownership could not be 

established by the writer, and and the surveyed claim has been 

treated as a unit for historical reasons. 

Development

The property has not been worked since about 1920 and the 

writer has been unable to learn any factual information about 

the work that was done.
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The two timbered shafts are located 200 feetA apart, the 

south shaft being located on the outcropping of the vein while

the north shaft is collared in overburden about 100 feet, north
A

of the last exposure of quartz on surface. Judging by material 

on the dump, most of this work done in granite, probably in the 

hanging wall of the vein. Several long trenches have been 

excavated between the north shaft and the vein outcrop, but 

these are now filled with sand and water.

The collars of three diamond drill holes were found, all 

located east of the vein to intersect it between the two shafts, 

but the results of this drilling are not available to the 

writer. 

Geology and Description of Veins

A geological plan of surveyed claim P. 9,779 accompanies 

this report as [Figure 5"2j. Grey granite, and related quartz 

porphyry underlies most of the claim, and as indicated on the 

plan is considered to be the oldest rock. Evidence was seen 

in other places suggesting that -the large mass of granite and 

quartz porphyry, which occupies this part of Turnbull and also 

the west part of Godfrey township in the 4th concession, is 

older than the gabbro; but the contacts between gabbro and 

granite on the Lally claim provide the best evidence in support 

of this opinion. In' every case where the gabbro and granite 

are in contact, the gabbro exhibits chill^ing and gradation in 

grain size away from the contact, whereas the granite retains
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its texture without appreciable change.'

The granite is a medium-textured, grey rock whose principal 

constituents are grey feldspar, and quartz, with minor amounts 

of chloritized ferromagnesium. The texture is granitic but 

some quartz has crystallized in the early stages to form 

prominent "eyes' 1 . In the finer textured phases, the quartz 

"eyes" are the most striking feature of the rock, which becomes 

a quartz prophyry.

The gabbro is typical of the area and has a texture some 

what coarser than the granite. Rounded white plagioclase 

crystals and pyroxenes altered to hornblende.make up most of 

the rock, which in its coarser phases has crystals up to a 

quarter of an inch in diameter.

Quartz diabase is the youngest exposed rock, and occurs 

in dykes striking N.5 0W. ^

The Lally vein strikes N.5 0W. to N.100W., parallel to, 

but not adjacent to, the dykes of quartz diabase. It is ex 

posed along the east side of a steep face of quartz porphry 

for a distance of 150 feet, dipping east at angles varying from 

75 to 85 degrees. Throughout this distance, the vein pinches 

and swells, from a mere crack to a width of 6 feet. Stringers 

of quartz diverge from the main quartz vein into the footwall 

in a southwesterly direction and die out within a few feet.

1. Two ages of gabbro have been recognized by the author.(Middleton 
1973). Exposures noted by Hogg are part of the main evidence for a 
postquartz-albite porphyry mafic intrusive.
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The hanging wall is crushed and brecciated granite. To the 

south of the south shaft, the vein shows signs of horse-tailing 

while the dip flattens to 45 degrees to the east. A thorough 

examination of the vein exposure and material on the dump of 

both shafts revealed a very minor amount of fine powdery pyrite 

in the quartz. Most of the vein is milky white quartz but 

an intergrowth of coarse crystals of white carbonate was observed 

in a few places. A.G. Burrows visited the property when it 

was working and reported the presence of visible gold in some 

of the quartz.

The geology of claim P. 9779 was also reported by Finley
&HOJ&UWS 

(1925) and BurrowsA(1915) as outlined below:

"Lally-- This property is situated near  he east boundary 
of Turnbull township about three miles from the north 
boundary. Development work was concentrated on Claim No. 
14,565, which has recently been restaked as claim No. 9,779. 
The camp buildings have been destroyed by fire and and the 
property was abandoned at the time of the writer's visit. 
A.G. Burrows noted the following points in 1914:--

The country rock is a porphyry, which contains a 
number of quartz veins with an approximate north and 
south strike. The larger veins are connected cross vein- 
lets giving the character of a stockwork. Two shafts, 
forty and sixty f e e't ̂ in*" depth, had been sunk when the 
property was visited in September 1914, while the sixty- 
foot shaft was to be continued to the hundred-foot^level 
and the vein drifted on.2 Some of the quartz contains visible 
gold."

1. Ont. Bur. Mines., Vol. XXIV, 1915 pt. 3, P.60
2. It is not known whether or not this work was carried out.
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The author found the area in the vicinity of the pits 

and shafts over~grown by under-brush and trees. The pits 

themselves were caved in and water filled.

LEVETT and RIATLA COMPANY 
(former R, Dipaolo claims)

The property located in southwestern Turnbull Township

was held by the Levett and Riatla Company, 5 Edgar Street,
l

Summitt New York in 1950 and consisted of 14 claims

P.28403, 04, 05, 06, 07, 08, 09, 10, P.28346, -47, P.28739, 

-40, -41, -42.

Verified by a letter dated February 3, 1950, from L.H. 
Wilson, Chartered Trust Co., 34 King St., W. Toronto, 
to Mr. Nelson Hogg indicating the claims were held in 
Escrow on behalf of Levett and Riatla Co., c/o Charles 
M, Levett, 5 Edgar Street, Summitt, N.Y.
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The survey plan of claims P.8938 and P.8939 which were part 

of and were covered by the original 14 claims are shown in 

relation to claim P. 1152 (L. Carr (15) property which was the 

J. Devanney claim) in Figure 53, The area covering claim P. 

3939 apparently was known as claim P,28347 or P.28349. Only 

the location of claim P 28403 is definitely known and is 

shown in Figure 56 given in the description of the Martel 

properties later in this report. The 14 claims held by 

Levett and R-iatla Company are presumed to be the original 14 

claims staked R, Dipaolo.

Field notes by Nelson Hogg contained in Timmins file 

T-317 are transcribed below. A geological map of part of 

claim P. 8939, prepared by N. Hogg in June, 1949, is given in 

Figure 54.

Claim No, P.8939 

"Ownership, Location and Access

This claim forms part of a group of 14 claims staked 

by Ralph DiPaolo, veteran prospector of the Porcupine district, 

who was killed in an unfortunate motor accident on November 

12, 1949, shortly after the writer had completed his ex 

amination of the property
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The claims are now held by Levett and Riatla Company of 

Summit, New York.

Claim P. 8,939 is located in southwest Turnbull township
r4kwt7 [3.2 Uv^l 

about 21/2 miles^east and 2 miles^north from .the northwest

corner. It is reached by a trail which branches south
Ea oo M] 

from Martel 1 s trail about a half mile^west of Martel*s
A

cabin on Robb creek. 

Development

The surface showings on surveyed claim P. 8,939,and 

the adjoining claim to the east have been explored by 

several rock trenches and pits and by four shallow X-ray 

diamond drill holes.

Geology

The geology of the north half of the claim, in the 

vicinity of the showings was mapped, and the geological 

plan accompanies this report figure 54- .

Gabbro is the host rock for the veins throughout 

most of their length. It varies in texture from a coarse 

grained type, in which feldspars and altered pyroxenes 

can be readily identified, to fine-grained basaltic type. 

These types grade from one to another in most cases, but 

occasionally they have well-defined intrusive contacts.
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Microscopic examination indicates that both the fine-grained 

and coarse-grained varieties are gabbros of similar 

composition. Fine-grained granite in rather narrow dykes 

and small lenticular bodies intrudes the gabbro.

A basic porphyritic rock which is intermediate in 

composition between the gabbro and granite occupies a 

rather large area on the claim, but none of the showings 

examined are in this nook.

A dyke of quartz diabase strikes west of north 

through the claim and is the youngest rock exposed. It 

cuts off the mineralized shear zones and quartz veins.

Gold values have been found in two narrow zones of 

shearing which have been traced for about 300 feetA across 

a large gabbro outcrop, and beyond it and in surface 

trenches. These zones of shearing converge into a single
fl.SmJ

shear 5 feetA wide at the west side of the outcrop, where 

they are cut off by the diabase dyke. They strike east- 

west, and dip north at 80 degrees and diverge slightly on 

strike toward the east end of the outcrop where they are
w

30 feetAapart. The north branch varies in width from 3
C0.9te 2#wJ [0.3fo2,4Mj

to 8 feet, and the south branch from l to 8 feet, except^ A

in trench No. 3 (see plan), where the extension of this
S",]

south shear is 10 feet wide. The sheared zones have lenses 

of fine-grained granite and many quartz stringers,and 

carry 5 to 10 per cent pyrite in cubes and coarse crystal 

aggregates up to half an inch in diameter. A character
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a

S l
V- ^
c qV. "-i

sample of this type of mineralization taken by the ^ c 

writer assayed 0.05 ounces per tonAin gold.

, 
Pit No. l fsee f igure SfyJ , which is 8 feetA deep, "' o

ri
is located at the intersection of the two sheared zones. K

Q.5-J 
The combined zones are 5 feetAwide and dip north at 80

degrees. The hanging wall has 12 inchesAor rusty crushed
C&fciJ 

gabbro, followed by 24 inches ̂ of quartz with inclusions

of chloritic wall rock and pyrite in clusters up to an
[2.**U m 

inchA in diameter and as scattered grains, ^-otal sulphides

comprise 2 to 5 per cent of the quartz vein. The south

wall is sheared gabbro with a few quartz stringers and pyrite g
w*

c c 
in the form of scattered cubes and fracture fillings. o g

*~? *~* ^-* s tc o
A representative sample of quartz and sheared gabbro, taken g H

by the writer, carried 0.06 ounces per ton in gold.

Pit No. 2 is located on the south branch of the shear, 

at a point where it is 10 feet^wide and dips north at 70 0 

degrees. Little quartz accompanies the shearing at this 

point, but on the south side there is a band of pink felds-

pathic material 2 to 3 feet wide. This carries some dis- s r A o
o l 

seminated pyrite, and in a character sample taken by the ^ ^

writer, assayed -0.03 ounces per ton in gold. H P7 o :~Z
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Trench No. 3 is a long trench located to cross
60*3 

the south zone of shearing about 100 feet^east of the
CH 

outcrop. A width of 10 feetA in this trench, which is in

gabbro, is sheared and has many quartz stringers. A band 

of pink feldspathic material similar to that in trench No. 

2 is also exposed. Pyrite occurs in seams and as scattered 

cubes and grains. A character sample of sheared gabbro

with quartz stringers and pyrite mineralization, taken by
["0-7ytj 

the writer assayed 0.02 ounces per ton..
A

Trenches numbered 4 and 5 on the plan [Figure 54J 

are on similar sheared zones, but cannot be correlated with 

the two main shears on the basis of present work.

The results of the 4 X-ray diamond drill holes are not 

known to the writer.

1. Assayed by Provincial Assayer.
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G. MARTEL (54)

George Martel held 3 claims in eastern Turnbull 

Township which are shown on figure 5fT as claims P. 8407, 

P. 8217 and P. 35785 (formally P. 28213). In western Turnbull 

Township in the Robb Creek area, G. Martel held 3 claims 

P. 35387, P. 35388 and P. 35390 and possibly held other 

claims adjoining these. The 3 claims in western Turnbull 

Township had lapsed at the time of writing however, 

claims P. 8216 and P. 35785 and P. 8407 in eastern Turnbull 

Township were covered by unpatented claims held by J. P. 

Larche of Timmins. The area covered by claims P. 8217, 

P. 35785 and P8407 was surveyed by Mespi Mines Limted (59) 

between 1963 and 1965 using horizontal loop electromagnetic 

and fluxgate magnetic instruments.

CLAIM P, 35785

Claim P.35785 has been described in field notes made

2, 
by Nelson Hogg in June 1949 and are quoted below:

t

Own ership, Lo eat i on and Access

Claim P.28,213 was examined in June, 1949, and at 

that time was recorded in the name of Ralph Dipaolo of 

Timmins.

flies 

' fVle, T- 24-0
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Since that time Mr DiPaolo has died, and the claim has been 

re- staked as P35755 by George Martel.

The DeSantis road crosses the centre of the claim, about
[SOOy^]

half a mile west of the fork in the trail that leads to George 

Martel* s three cabins. On the north it is bounded by patented 

claim P. 5, 387, and on the east by surveyed claim P. 8, 207. 

Geology and Description jgJ

The geology of the northeast corner of this claim, in the 

vicinity of the veins is shown on the geological plan [Figure 50J , 

given earlier in this report under the description to the A. 

Hubert claim. Very little rock is exposed, as the ground is 

covered with sand and boulders, A few outcrops which can be 

seen are andesitic lava.

An old timbered shaft fas shown in Photo 15J is located
(15-0*0 [30 M] 

500 feet Asouth of No, l post, and 100 feet^west of the claim

boundary The shaft is filled with water and there is no surface 

exposure close to the shaft Material on the dump is sheared, 

oxidized greenstone with brassy pyrite in massive and dis 

seminated form. It is similar to the mineralization on claim
[60m] 

P, 8, 207, 200 feetA to the northeast where a pyrite replacement

zone in andesite strikes N.30OE. A character sample containing 

both massive and disseminated pyrite taken by the writer from
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Bm] l 
the dumps of the 30-foot shaft assayed a trace in gold.

S0wJ fi s 
One hundred f eet^ south of the timbered shaft a pit 5 feet

deep has been sunk on a quartz vein which is 8 feetAwide in 

the pit.

This vein strikes 100 degrees and dips vertically, and
D**] 

has been traced for 50 feetA to the east as a zone of quartz

stringers in sheared, chloritic andesite. To the west, two 

pits in the sand failed to locate the vein. In the main pit, 

the quartz forms a lenticular expansion but includes several 

bands of chloritic wall rock. The quartz is largely barren, 

but pockets of chalcopyrite mineralization were observed along 

the north margin of one of the greenstone bands. The chalcopyrite 

occurs in fine, branching fractures in the quartz. On the 

dump, the presence of chalcopyrite in the quartz is indicated

by patches of malachite and azurite staining. A character

2sample of we 11 -mineralized quartz taken by the writer assayed

only a trace in gold,"

The eastern portion of claim P. 35785 was mapped in detail 

by Nelson Hogg, and the results are presented in Figure 50 which 

is given under the description of the A, Hubert claims. When 

the property was visited by the author in August 1970 the shaft

Assayed by Provincial As sayer,

2Assayed by Provincial Assayer.
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was found to be filled with water. Photo 15 shows the shaft 

surrounded by a rock pile containing large pieces of mafic 

volcanics and some massive pyrite. The pyrite observed had a 

brecciated texture similar to the massive sulphides in the

Kam-Kotia mine in Robb Township, (Middleton 1973). The quartz

(30*4) 
veins found in a pit approximately 100 feetAsouthwest of the

shaft are examples of veins containing only chalcopyrite.

Claim P.8407

Claim P.8407 was located east of and adjacent to the Evans 

claim P.8192 as shown in Figure 55. This claim has been 

described by Nelson Hogg as follows:

"Ownership, Location and Access 

Claim P,35456 is recorded in the name of George Martel,

and is a re-staking of the old surveyed claim P.8,407.
[SCO*]

The claim is located one half a mile^west of the 3-mile/\

post on the Godfrey-Turnbull township boundary. The DeSantis 

road traverses the south side of the claim from east to west.

Description of Mineral Occurrences
000*0 

At a point 330 feet^south of the iron pin at No. 4 post
[t S*ft 

of P,8,407, a trench has been excavated, and 50 feet^rarther

l 
From notes in Timmins file T-240.
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east is a second trench S feet deep and 20 feet^long. The 

latter trench is on a dyke of quartz porphyry cut by quartz 

stringers and sparsely mineralized with fine pyrite. The north 

wall of the trench is a pale green chloritic greenstone. A 

character sample of the best mineralized material from this

trench, and consisting of porphyry and quartz with fine pyrite
l C2-V3 

mineralization, assayed 0.07 ounces per ton in gold.

The trench on the claim line is filled with water and mud, 

and only a little rock is exposed at the south end. It is 

quartz porphyry with occasional stringers of quartz, similar 

to the porphyry exposed in the trench east of the line. 11

Claim P.8217 

Claim P.8217 (originally P.35457) was located north of

claim P.5378, The southern boundary of P.8217 was common with

2 the northern boundary of P.5378. Geology notes by Nelson Hogg

about the claim are quoted below;

Assayed by the Provincial Assayer.

2From notes in Timmins file T-240.
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Ownership, Location and Access

Claim P. 8, 217 has been re-staked many times but the 

subsequent stakers have followed the old surveyed lines 

faithfully and the iron posts can still be located. It is 

now staked in the name of G. Martel who showed the writer

the veins and mineral occurrences described below. The
K 00*3 

claim is located a quarter of a miIeAnorth of the trail to

Martel 1 s camps, just west of where it branches from the 

DeSantis road. The only trail to the claim is so badly grown 

over that it is easier to follow the claim lines.

Description of Mineral Occurrences

(1) At a point 760 feetAeast of No. 4 post and just south
[i.Sr*] 

of the claim line a pit 5 feet^deep has been sunk on some

quartz stringers in rhyolite. No sulphides were observed.

(2) At a point 700 feetAeast of No. 4 post and 250 feet
ft S*,] 

south of the claim line a pit 5 feetAdeep has been sunk on a

vein in sheared rhyolite. The vein is a quartz- carbonate 

vein-breccia striking N.15 0W., almost at right angles to the

shearing, and it has been traced for 210 feet across the 

outcrop.



A character sample containing both massive and dis 

seminated pyrite taken by the writer from the dump of
M t 

the 30- foot shaft assayed a trace in gold.
[30 M] 

feetsoOn hundred feet^south of the timbered shaft, a pit 5
D- ?W13 C2. 

feetA deep has been sunk on a quartz vein which is 8 feet A

wide in the pit. This vein strikes 100 degrees and dips
fisWf

vertically, and has been traced for 50 feetA to the east 

as a zone of quartz stringers in sheared, chlorite andesite. 

To the west, two pits in the sand failed to locate the 

vein. In the main pit, the quartz forms a lenticular 

expansion but includes several bands of chloritic wall rock. 

The quartz is largely barren, but pockets of chalcopyrite 

mineralization were observed along the north margin of one 

of the greenstone bands. The chalcopyrite occurs in fine, 

branching fractures in the quartz. On the dump, the presence 

of chalcopyrite in the quartz is indicated by patches of

malachite and azurite staining. A character sample of well-
ffioa?} i 

mineralized quartz taken by the writerA assayed only a

trace in gold.

l
Assayed by Provincial Assayer

s ~76-t ^ l
^J
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No sulphides were observed.

The bedrock in the western part of claim P. 8216 

consists of felsic (rhyolitic) tuffs and breccias. Graded 

bedding found in a tuff band indicated that the top direction 

was to the southwest.

CLAIMS P. 35471, P. 35,390, 35,133, 35,388

In the Robb Creek area Nelson Hogg carried out detailed 

mapping of several claims, some of which belonged to G. 

Martel and some to others. The location of these claims 

is given in figure 56 however, it should be noted that 

a more exact location of the unsurveyed claims relative to 

P. 8 9 38 is shown in figure 57 which is a geological map by 

Hogg.

Several days were spent in the area of these claims by 

the writer. Although there are many outcrops in the area, 

most are poorly exposed because of heavy moss covering, small 

plants and tree roots. The area did however, reveal im 

portant evidence for the wide spread existance of andesite- 

basalt porphyry which cuts the fine to medium grained gabbroic 

rocks of that area. Total rock analysis (sample 70-543)

showed that the porphyry of this area was more

yfelsic than the basalt porphyry f o Load near the northern

Turnbull Township boundary, 3,500 feet east of Robb Creek



(see Sample 69-1491 Middleton 1973, P. 24). In most 

places the contacts between the porphyry and 

the gabbro were poorly defined. It was concluded by the 

author that the porphyry has been derived from 

the Kamiskotia gabbro complex and was injected during 

differentiation of the complex. Some of the poorly 

defined contacts appear to be due to a reaction between 

the porphyry and the host gabbroic rocks. The theory 

put forward by Hogg in the following descriptive notes 

that the porphyry was formed by a reaction between 

younger granitic rocks and the gabbro is not supported 

in general since the porphyries have been found 

where granitic rocks are absent and where gabbroic rocks 

graded into porphyry. The fine grained granitic

(aplite) rocks were found to cut the porphyry
to occur to 

and gabbro as well as AparallelA narrow zones of

porphyry. Perhaps these granitic rocks followed zones of 

weakness formed by the "porphyry.

The following descriptive notes by Hogg are transcribed 

from Timmins file T-240 along with maps given in figure 57 

and 5 8

NORTH OF SURVEYED CLAIM P. 8.938 

"Ownership, Location and Access

The vein described in the following paragraphs is 

located 200 feet north of the-.iron pin at No. l post of 

surveyed claim P. 8,938.
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No corner posts from recent staking were found for the 

claim in which the showing is located, and the old surveyed, 

post was located only by careful search.

DiPaolo's trail, which leads to the diamond-drill holes
O 2-0 **] 

on claim P. 8,939, passes 400 feetA east of No. l post of P.

8,938.

Description of Vein

A few "pops" have been blasted in a vein of white milky 

quartz which strikes N. 70 0W., and dips vertically. Quartz 

occurs as lenses and stringers in a zone of shearing 4 f eet'A 

wide, cutting fine-grained gabbros and aplite.

No sulphides were observed. 

This vein is indicated as No. (6) on the 

accompanying geological plan [Figure 5~7j.
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G. MARTEL and V. BISSONETTE 

CLAIM P. 35471 and P35390

1 Ownership, Location and Access

At the time when the writer examined claim P. 35,471, 

it was recorded in the name of Mr. V. Bissonette of Timmins, 

andP.35,390 was recorded in the name of G. Martel. They 

are treated together in this report because they cover old 

workings which were formerly on one claim when the development 

work was done. Most of the old showings are on claim P. 35,471, 

but one of the pits is just over the claim boundary in P.35,390. 

These workings are located on outcrops just west of the swamp 

which forms the headwaters of Robb creek. A trail from

G. Martel's camp in claim P. 35,388 leads north for about

CSoowJ 
half a mile A to a timbered shaft in P. 35,471, following

the outcrop west of Robb Creek.

The history of this work goes back beyond the records 

available to the writer. V. Champagne, who has since died, 

held these claims from 1932 until 1946 and did much of the 

work, but the old timbered shaft in claim P. 35,471 is 

believed to have been sunk even before Champagne 1 s time. 

The cabin which G. Martel now occupies was built by Mr. 

Champagne.



-177-

Development

Development work is confined to trenching and shaft 

sinking on the quartz veins which are exposed on surface. 

Most of this work appears to have been done some time ago 

as the old timbers are rotting and pits have begun to cave. 

One timbered shaft, provided with a substantial winch, 

has been sunk to a measured depth of 16 feet. Five pits 

are numbered on the accompanying sketch map fFigure 5&J 

and several other shallow pits and trenches exist in the 

area. 

Geology and Description of Veins

The rocks exposed in the vicinity of the veins are 

typical of the rocks of southwest Turnbull township. 

Gabbro is the oldest rock, and it underl ies most of the 

area. It is intruded by fine-grained granite in small dis 

continuous dyke-like bodies and irregular masses which are 

numerous, but generally too small to be mapped separately. 

A dark basic porphyry, closely related to the gabbros and 

apparently resulting from the alteration of gabbro by the 

later granitic rocks, is common along the contacts. Narrow 

dykes of a dense trap-like rock, called lamprophyre in the 

field, cut through both the granite and gabbro, but are in 

turn cut by the quartz veins.

1 THis porpky/y ij classified by t^e aoctUo/ as akcA&di-e poi^yry (La^ 
r^termeac'ate I^KUS/W Ko^U) au*( .'s fecog^( iec( as separ*te fro^. but 
rptoii^^ to irks Q^bbroic rocU5-
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Quartz veins follow two conjugate sets of shear fractures, 

one striking N.40 0 E., and one N.50 0W. The principal veins 

are shown on the accompanying plan [Figure 58] , and the 

pits are numbered l to 5.

The timbered shaft numbered (2) and pit numbered (l), 

are located 10 feet apart on a sheared zone striking N.500W 

in gabbro and a basic porphyritic rock which has gradational 

contacts with the gabbro. The zone of shearing varies in

width from 3 to 10 feet, and has been traced for 100 feet 

across the outcrop, passing under overburden at both ends. 

Quartz is in lenses and stringers along the sheared zone, 

reaching a maximum width of 3 feetAin the north wall of 

the timbered shaft. At this point the vein dips to the 

northeast at 80 degrees. It is a milky-white quartz 

vein with streaks of darker smokey quartz, and an open, 

vuggy structure in the central portion. This vuggy portion 

of the vein is about 12 inchesAwide and is well mineralized 

with pyrite which occurs in a network of tight fractures.

A character sample of this well mineralized material,
l [0'^3/tI 

taken by the writer, assayed 0.01 ounces per ton in gold.

A few fractures filled with calcite were observed cutting 

the quartz. Ribbons of chlorite and sericite occur in the 

quartz, particularly near the margins.

1 by foe ?ro\xivici'a(
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Seventy-five feet.to the southeast, along the strike 

of the vein, is a large outcrop of gabbro. The north edge 

has been stripped, evidently to locate the vein in pits No. 

(1) and (2) on strike. It reveals instead, a narrow sheared 

zone, with lenses of white quartz, striking N.85 0 E.

Pits No. (3), (4) and (5) are located in the southeast 

portion of the claim, and are on a zone of shearing which 

strikes N.40 0E., and dips vertically. Pit No. (3) is just 

across the line in claim P. 35, 390, and is separated from 

(4) and (5) by 200 feet of covered ground. In pit No. (3)

the rock is sheared over a width of 5 feet to form a black
A

chloritic schist which forms a narrow steep-walled draw in

an outcrop of basic porphyry. A vein of milky quartz with
O-'"] 

inclusions of wall rock 42 inches Awi de, occupies the

sheared zone in the pit. A minor amount of ankerite forms

an intergrowth with the quartz. No sulphides were observed.
[3*J 

In pits (4) and (5), the zone of shearing is 10 feetAwide,

and in this zone there are a number of quartz- carbonate 

stringers and lenses. The vein is practially barren, but 

small amounts of pyrite and pyrrhotite were observed in a 

piece of broken quartz on the dump.



-18U-

G. Martel Claim P.35387

This description of Claim P.35387 by N. Hogg is taken 

from Timmins file T-240:

"Ownership, Location and Access

This unpatented claim is held by G. Martel. The vein is
[30 w) 

exposed in a large pit and trench 100 feetAwest of No. 2 post.

It is just north of the trail between Martel's cabin on Robb

creek and his cabin on the Massey-Turnbull boundary ? a little
GfOOh^j 

more than one quarter of a mile west of Robb creek.

Description of Vein

The vein is numbered (3) on the accompanying geological 

plan of part of southwest Turnbull township [Figure 57] . The 

closest exposed rock is fine textured gabbro, but little can 

be seen of the wall rock in the immediate vicinity of the vein.

A mass of quartz and vein breccia about 25 feet by 20 feet [7.5
M 

in size is exposed in a large stripping,.and a pit 10 feetAdeep

has been sunk on the east side of this exposure. A long trench 

to the north was filled with sand at the time of examination, 

but vein breccia similar to the material in the pit was seen 

on the dump.

The only indication of the strike of this mass of quartz is 

the elongation of wall rock inclusions, which have a strike of
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vein is an intergrowth of coarse crystals of milky 

white quartz and calcite, with numerous angular fragments of 

chloritic wall rock. No sulphides were observed."
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CLAIM P. 35133 

(Owner not Known)

A description of claim P. 35133 by Nelson Hogg is 

given below which is quoted from the contents of Timmins

file T- 2^0 which holds the descriptions of the G. Martel 

claims. The location of the c\aiv* is gU/en rn Rgur* 5S.

0 Ownership. Location, and Access

This claim has been permited to lapse since the 

examination was made, and at the time of writing is open 

for staking. It is located one quarter of a mileAeast of 

surveyed claim P. 8,938. A poor trail used by G. Martel 

leads from his camp on Robb Creek to No. l post of P.34,088, 

and south along the claim lines to No. l post of P.35,133. 

Description of Veins

Work has been done in this claim at two different

places which are indicated on the accompanying geological

plan [Figure 57] as "showings" number (7) and number (8).

Number (7) is located in the central part of the claim. 

A zone of shearing strikes N.40 0W through fine-grained gabbro

intruded by fine-grained granite. The zone of shearing can

E30v*\ 
be traced for 100 feetAalong a narrow draw. It reaches widths

of 20 feetA at the southeast limit of exposure and narrows 

to the northwest.
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A few quartz stringers occur in the sheared gabbro

throughout most of its exposed length, but these become 

more abundant toward the southeast where the shear is 

following a contact between gabbro and fine-grained granite. 

At the extreme southeast end, where the outcrop is passing
E**]

into swampy ground a trench 30 feet long crosses the shear. 

At this point a tongue of fine grained granite occupies 

the central position, with sheared, chloritized gabbro in 

both walls. A number of irregular, lenticular quartz 

stringers cut the sheared fine-grained granite.

Some of the narrow quartz stringers carry sphalerite, 

chalcopyrite and pyrrhotite, but the wider lenses of 

quartz have very little sulphide mineralization.

The vein numbered (8) on the figure[[57J is located 50

feet south of the trail and midway between No.l and No. 4
CO.MO 1,2 M] 

post of P. 35,133. It is a rusty shear l to 4 feet wide,

striking N.70 0E, and dipping south at 80 degrees. It has
[90*0 

been traced for 300 feetAacross an outcrop area of fine-grained

gabbro, intruded by lenses of fine-grained granite. Several 

shallow pits have been sunk on the zone at points where 

quartz and sulphides are better than average. In these 

places, bluish quartz in lenses and stringers'make up 

about 60 percent of the sheared zone which is mineralized 

with chalcopyrite, sphalerite and pyrite. Chalcopyrite is 

concentrated on the hanging wall, and sphalerite in the 

centre. Both occur as narrow stringers and irregular masses
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of massive sulphide. A little pale pyrite in cubes and grains 

was also observed in the sheared wall rock. Combined sulphides 

constitute less than 3 per cent of the sheared zone.

A character sample of bluish quartz, well mineralized with
l 

chalcopyrite and sphalerite, taken by the writer, assayed nil

in gold."

G. MARTEL CLAIM P. 35,388

The description below is taken from Hogg*s notes contained 

in Timmins File T-240. 

"Ownership, Location and Access

Claim P. 35,388 is recorded in the name of prospector George 

Martel, who maintains a cabin on the claim. Martel 1 s trail to 

Massey Township passes through the claim which lies just west of 

the southward-flowing arm of Robb Creek. 

Geology and Description of Mineral Occurrences

The geology of claim P. 35,388 is shown on Figure [5T). Most 

of the rocks exposed are fine-textured marginal types of granite 

and gabbro. The gabbro is so fine textured that it is similar in 

appearance to basic lava, but microscopic study shows that it is 

comparable in texture and composition to coarser gabbros of the 

area.

1. Assayed by the Provincial As sayer
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Both gabbro and granite are cut by narrow trap dykes 

of a fine-grained trap-like lamprophyre. One dyke, 

near the south boundary of the claim is ultra-basic in 

character, and many be a peridotite. It has been included 

with the lamprophyres for the sake of simplicity, since 

no other dykes of that nature were observed.

Surface development work is confined to surface trenching 

in the south half of the claim. In the vicinity of the 

"showing" labelled (l) on figure [57J 9 three pits labelled 

A, B, 6c C, have been excavated along the east edge of a 

gabbro outcrop.

The most northerly pit, A, is a shallow pit
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in a long rock trench with two deeper pits. An additional
[7.5" y*] 

25 feet^of outcrop to the south is sheared gabbro with

quartz lenses that make up 50 per cent of the rock. The

ground on both sides drops off into swamp and little work

has been done to determine the extent of this large showing

of quartz.

The rock to the north and south of the quartz exposure

is coarse gabbro which is strongly sheared ;in the vicinity of

the vein, The strike of shearing is N.80 0W., and the dip

is vertical.

Mineralization in the quartz vein cons^ts of chalcopyrite, 

pyrrhotite, pyrite and galena in that order of abundance.

Over the entire width of the vein, the sulphide content
[0.9 tW) 

is less than 5 per cent, but 3 feetAof quartz along the

north margin carry more than 10 per cent combined sulphides. 

This section of the vein is in a low sump at the edge of the 

swamp, and it is filled with water even in dry weather.

The quartz has a fine sugary texture and in places, a 

greenish tinge due to included particles of chloritic 

material. Chalcopyrite forms a lacey network of very 

narrow veins in the best-mineralized parts of the vein and 

pyrrhotite is generally associated with it. Pyrite is rare 

except in inclusions of wall rock. Galena occurs as tiny 

specks, and in one or two places is smeared along slip planes 

in the quartz.
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In the section south of the vein where quartz stringers 

comprise about half of the rock, sulphides are rare.

A character sample of sugary cjixartz well-mineralized

with chalcopyrite and galena, assafed ^- 0.02 ounces per ton

T , in gold.H

CLAIMS P. 37100 and P.37176 

(Owners are unkown)

The location of claims P.37,100 and P. 37,176 are 

given earlier in f igure [56J . Hand^written notes listing

rock samples and an assay report from the Ontario Department
o

of Mines dated October 2, 1952, found in Timmins File T-240

/Assayed by the Prove ne i'a l

(Martel Group) indicate mineralization on both of these

claims. The sample from claim P. 37,176 was assayed for *; ^

copper and gold. Results were 3. GO'%, Copper, no gold. This

n g

sample was probably taken from a quartzk/ein found in a shaft ^ n
"j 

on that claim. n

The sample from claim 37,100 was also assayed for

gold and copper. The type of sample is unknown. Results
(/.^/t) 

were .04 oz. gold, 1.9670 copper. The area that was covered

by this claim was traversed by the field party during the 

magnetic survey and no outcrops were found.
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Since the survey line spacing was 800 feet, small out 

crops could have been easily missed. The nearest out-
(335-mi 

crops to the claim P. 37,100 location is found 1100Afeet

to the northeast. In that area, the bedrock consists of an 

altered coarse-grained gabbro containing reddish (hematized) 

plagioclase feldspars and black lath shaped amphibole 

minerals. Granitic rocks have been interpreted to underlie 

the vicinity of claim P.37,100 due to the low magnetic 

intensities and lack of magnetic gradients as shown on 

Preliminary Map P. 638, (Middleton, 1971a)

C. Murray Claims P. 5488,5489 

(formerly American Porcupine Mining Co.)

Claims P. 5,488 and P. 5,489 are located in northeastern
ea si" 

Turnbull Township, Aof Christmas Lake and west of the New

Digby Dome Mines Limited property as shown on the geological 

map at the back of this report. These claims were held at 

the time of writing by C. Murray. However, Finley (1925) 

reported that claim P. 5489 was known as the Christman 

or Herdt claim and described it under the heading of the 

American Porupine Mining Co. Access to these claims is 

gained by canoe down Twenty-Six mile Creek from Kamiskotia 

Lake to Christmas Lake then east by foot to the claims.
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It is also possible to walk from Highway 576 down the
west 

Robb-Jamieson Township boundary, then^along the Robb-

Turnbull boundary to claim P. 5,488. Both of these boundary 

lines are grown in with underbrush.

Outcrops seen on the property ranged from massive 

basalt and medium grained gabbro to pegmatitic gabbro. 

Aplite dikes were seen cutting the gabbroic rocks. A diabase 

dike trending north-south was noted near the western edge 

of the property. Trenching and quartz veins reported by 

Finley (1925) were not seen by the author, perhaps owing to 

the heavy undergrowth in the area. Finley (1925) reports:

"American Porcupine Mining Company On t he Christman 
or Herdt claim, P. 5,489, in the northeast corner of Turnbull 
township, considerable work has been done on a quartz vein 
striking N. 33 0W., and traced for three hundred feet* The 
vein has been trenched, a small shaft sunk, and camp building 
have be.en erected. The vein varies in width from one to 
two feet out is paralleled by stringers and lenses of quartz 
and interbanded mineralized rock, the. whole having a width 
of about five feet i. Chlorite, ankerite, and sparsely dis 
seminated pyrite and chalcopyrite accompany the quartz. The 
wall rock, which is a gabbro, has been completely replaced 
by carbonate and sericite adjacent to the vein. The 
alteration extends for a distance of five feet on each side 
of the vein and shows a progressive intensity as the vein is 
approached. A sample taken from the shaft by A.G. Burrows, 
gave on assay low values in gold.-*-"

1. Burrows



NEW DIGBY DOME MINES LIMITED (68)

s
The New Digby Dome Mines Limited, property cons^ts of

6 patented claims in northeastern Turnbull Township and 

3 patented claims to the east of these in concession 6, lot 12, 

Godfrey Township. The claim numbers are; P. 12,251 (former 

Eddleston claim), P. 12,252, P. 12,253, P. 13,073, P. 13, 074, 

P. 13, 075, P. 13,076, P. 13,077, and P. 13,078.

The claims are mainly underlain by pegmatitic, horneblende 

and tremolitic gabbro with minor intrusions of medium to 

fined grained gabbro (possibly members of the Late Mafic Intrusives) 

Quartz porphyry intrusions are a frequent occurence on the

property along with poorly defined rusty, carbonate alternation

z. 
zones near the contact of the quart^ porphyry and the gabbro

host rocks. Quart? veins containing galena and sphalerite 

are known to occur near the southwest corner of Jamieson 

Township on the G. Jamieson property (now held by Canadian

Jamieson Mines Limited). A report on the New Digby Mines

l 
Limited property by B. Graham indicated the presence of

sphalerite in a shear zone 1,800 feet Asouth of and 700 feet 

west of the northeast corner of Turnbull Township. This 

showing was not seen by the author.

m Tfy*\mins 'l* T-
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Trenching on the claims had been completed before
l 

1949 and, according to B. Graham a magnetometer survey was

also carried out over the ground before 1949. In 1956 a 

magnetic and geological survey was carried out al ng with 

diamond drilling of 6 holes parallel to and west of the 

Godfrey-Turnbull Township line. The locations of these 

holes are shown on the geological map at the back of this 

report. Diamond drill logs completed by S.A. Ferguson in

1956 are contained in

Timmins File T-590. These logs indicate the presence of 

"andesite dikes" in sharp contact with the gabbro. 

These dikes are probably members of the late mafic intrusives 

that also cut the quartz-albite porphyry intrusions in 

northwestern Godfrey and northeastern Turnbull Townships. 

Diabase dikes trending northward cut all of the rock types 

on the property.

The geology of claim P. 12,251 was mapped in detail by 

Nelson Hogg in August 1949, when the claim was known as the 

Eddleston claim. The resulting field notes are quoted below 

and a map of the northeastern corner of the claim is presented 

in figure 53 . 

'Ownership, Location and Access

Claim P.12, 251 is a patented claim in which R. Eddleston 

of Timmins owns a controlling'interest. It is located in 

the extreme northeast corner of Turnbull township. No. l

post of the claim being the corner post between Turnbull,
easily "t 

Robb, Jamieson and Godfrey townships. It is reached mostA from ~

w T- 590
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A v*o\or road
the KamiskotiaA road.just north of the Godf rey-Jamieson 

township boundary for three-quarters of a mile to camps 

just south of the township line. From these camps a trail 

leads west along the township line to the four corners. 

Geology and Description of Veins

A geological plan of the northeast corner of the claim
l 

is shown in figure 59 . Berry also mentions . the veins

exposed on this claim and shows them in relationship to 

the Jamieson lead-zinc-silver vein in Jamieson township.

The mineralized zone on claim P. 12, 251 follows a rather 

strong fault which strikes N.45 0E, along the edge of a 

large outcrop which occupies the northeast corner of the claim. 

The outcrop is a f ine-textured, uniform dark-green rock mapped 

in the field as metagabbro. It is probably a f ine-textured 

phase of the Haileyburian gabbro which is exposed to the 

north in Robb township.

A small irregular body of aplite cuts the metagabbro

out- crop in the vicinity of the vein. A dyke of quartz diabase

[Zlm] 
70 feet^wide, striking slightly west of north cuts the

metagabbro and also terminates the vein at its west end. 

The pits and trenches on the vein were in very poor 

condition at the time when the claim was examined, and therefore 

the description of the vein is subject to rather severe 

limitations .

berry .mn-., p. IS- 16
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The best exposure of the vein on this claim is in the pit

labelled No, (2) on the map [Figure 59J. The fault is quite

o
strong in appearance and dips to the northwest at 60 . It

is partly filled with quartz and silicified fault breccia

over a width of 3 to 18 inchesA The walls of the fault are 

silicified and sparsely mineralized in most places along the 

vein over a total width of l or 2 feet. Sphalerite occurs 

sporadically along the vein in seams and lenticular masses, 

with a maximum observed width of about 2 inches^.

To the northeast of pit No. (2) there are no exposures 

of the vein to the claim boundary, a distance of 150 feet but 

it is exposed again on the adjoining claim to the east, in 

Godfrey Township.

To the west the vein can be followed intermittently along
{15*0 

the edge of the hill for 50 feet where it is cut off by a

diabase dyke. Trenching in rather heavy overburden to the 

west of the dyke has failed to pick up the westward extension 

of the vein fault, although a little quartz is exposed on the 

west side of the outcrop."

Porcupine Western Gold Mines O-9251 ?

Finley (1925) reported that a syndicate held claims in 

northern Turnbull Township containing quartz veins. Quoting 

Finley (1925):
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"Porcupine Western Gold Mines --- The syndicate holds a 

group of claims tied to the Jamieson claims in Robb Township 

and extending south into Turnbull Township. The principal 

showing is on claim P,10,346, Turnbull, where a sheared 

Keewatin greenstone shows an irregular replacement by pyrite 

and is cut by quartz stringers containing pyrite. High but 

erratic assay values are reported A grab sample of well- 

mineralized schist and quartz taken by the writer gave no 

values in gold,"

This claim, as shown on the geological map accompanying 

Finley*s report, was located \ mile (400 m) west of Christmas 

Lake and covered an area of outcrop 1/8 of a mile (200 m) 

south of Twenty-Six Mile Creek. The northwest corner of this 

claim was located near the point where Twenty-Six Mile Creek 

joins a branch from Christmas Lake,

The area of this former claim is mainly underlain by massive 

basalts and fine-grained gabbroic rocks.
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STATEN PORCUPINE GOLD MINES LTD. (87)

Detailed mapping by Nelson Hogg in 1949 has resulted

in the detailed maps presented in figures &0 9 G l and
l 

Hogg's notes are transcribed below;

Property, Location and Access

The Staten Porcupine Gold Mines Limited owns a block of 

6 patented claims in southwest Trunbull township. The 

patented claims are numbered P.12163, 12144, 11395,and 18,986.
[l. 6 kmj

The group is located about one mile north of the 28-mile 

post on Niven 1 s first base line, and it straddles the road 

to the old DeSantis mine. This road, which'is now a poor trail 

grown over with alders, passes through the south half of 

claims P.12,228 and 11,395. 

Development

5
Development to date consists of surface trenching and 

excavation which has been concentrated in three areas, on 

claims P.11,395, 18,985 and 18,986. 

Geology:

Only the area in the vicinity of surface showings was 

examined. A detailed plan of the showings in claim P.11395 and 

18985 [Figs. 60 cm*{ G l] accompanies the report.

The rocks exposed are exlusively intrusive types, similar 

to those described in the general gology of southwest Turnbull

Township.-—————————-————
l y- L . l ' T' ' f?' l T O IO fi M [f --'. f ~ f ' " -' X"'LG mailed in l imtm 11^5 11 le l - D'7w i \^-



Gabbro is the most abundant rock, varying in texture from a 

coarse grained type with prominent white feldspars, to a 

fine, basaltic variety. It is intruded by fine grained 

granite which is in turn cut by dykes of quartz diabase.

Sulphide mineralization and gold accompany quartz 

veins which occur in sheared zones in granite and gabbro 

and along contacts between granite and gabbro. The 

different showings are widely separated and are described 

below. 

Description of Mineral Occurrences

Several veins are exposed on an outcrop area, about 200
[60 wi] 

feet in diameter, which rises from the swamp on the DeSantis

road. Fig. [60] is a detailed geological plan of this out 

crop area.

Pit No. l [See Fig. 6oJ is on a quartz vein in fine 

grained granite t striking N^70 0E., and dipping 80 degrees

south. The vein can be traced for about 50 feet^east of the

pit and reaches a maximum width of 18 inches. Tt is well4 A

mineralized in places with chalcopyrite which forms a lacey 

network- of fracture fillings. Small grains of sphalerite 

were also observed. Most of the sulphides are in a band of 

bluish quartz along thetaorth edge of the vein. The walls are 

sheared, sericitized and chloritized and carry very little 

sulphide mineralization.
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Just east of Pit No. l the vein branches and at this 

point is particularly well mineralized. A character sample

of well mineralized quartz, bearing both chalcopyrite and
J. 

sphalerite taken by the writer, assayed only a trace in gold.

At the east end, this vein intersects the contact 

between gabbro and granite, and/apparently merges with the 

contact vein described below.

The "Contact Vein" is a zone of shearing containing lenses 

of quartz which follows the contact between fine grained 

granite on the west, and gabbro on the east. The strike 

is variable, but over the exposed length of vein is about

N.30 0W. The dip is 50 degrees to the northeast. This
O ml 

contact shear has been traced continuously for 160 feet

across the outcrop and is exposed in trenches for an
B'*i] 

additional 70 feet to the southeast. Pit No. 2 is located at

he intersection of this contact zone with the east-west vein
J7.2tof.8^ 

previously described. The contact shear is 4 to 6 feet wide,

and the east-west vein rolls to the south into this sheared 

zone.

Quartz veining is not continuous along the contact shear, 

but stringers and lenses of quartz favour the fine grained 

granite. In some places two parallel veins separated by

by Provincia
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sheared granite make up the zone. In pit No. 3 the contact
[l. 8**] 

is sheared for a width of 6 feet and dips at 70 degrees to

the northeast. Both the sheared zone and the adjacent 

granite have numberous quartz lenses with no continuity. 

Pale brassy pyrite in small cubes is disseminated through 

out the sheared wall rock and to a smaller extent in the quartz. o
o 

A character sample consisting largely of wall rock carrying a |
2 2
CJ O

cubic pyrite, taken by the writer, assayed 0.13 ounces per z H

ton in gold. F *
i l 

Trench No. 4, excavated on the extreme north end of the S T

exposure, was filled with water at the time of the examination. ?
(j365"wj * 

About 120 feetAto the northeast of pit No. 4, on the

extreme north end of the outcrop, the gabbro is rather strongly 

sheared in a N.35 0W., direction, and a large lens of white 

quartz angles obliquely across the shearing. Pit No. 5 is 

located on this quartz lens. The quartz has a few stringers 

of ankerite, particularly near its margins, and carries sul 

phides very sparingly. Small specks of chalcopyrite and 

pyrrhotite were observed in the quartz, whereas pyrite pre 

dominates in the wall rock. No samples were taken.

Claim P.18,985

Only the area in the immediate vicinity of the vein on 

this claim was mapped and the geology is shown on the ac 

companying plan ^Fig.6|J.
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The showing consits of a rather strong zone of shearing 

with lenses of quartz, sriking N.85 0E., and dipping 70 to 

85 degrees south. To the west it crosses the property boundary

onto T. Devanney's claim, (P-1152), and to the east, it has
[60 *) 

been traced for 200 feet to a dyke of quartz diabase. Along

most of this length the shearing follows the contact between 

gabbro on the south and an impure marginal phase of fine 

grained granite on the north. Both gabbro and granite are

sheared over a width varying from 50 to 10 feet^. Quartz occurs
[f.**] 

in lenses up to 5 feet in width, but does not form a continuous

vein in the sheared zone. Pale brassy pyrite in cubes and 

grains occurs sparingly in the sheared wall rocks adjacent to

quartz veins and stringers. A character sample of sheared, 

chloritized gabbro from the hanging wall of the vein, 

mineralized with brassy pyrite, assayed only a trace in gold, 

A character sample of rusty quartz with pyrite in cubes and

irregular masses, constituting 5 to 10 per cent of the sample,
l [2,19/6] 

assayed 0.06 ounces per ton in gold.

Claim P1S986
Li 37m] 

Four hundred and fifty feet north of No. 2 post, a long

trench has been excavated on a -fractured zone at the contact 

between fine grained grey granite and gabbro. The contact

strikes N. 45 0 E., and has been exposed for a length of 65 feet.
Q, 2 to 1,8*] 

Fracturing is largely confined to a width of 4 to 6 feet in

the granite where it has irregular lenses of quartz and 

d by Provincial AsSaye?r
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sparse, disseminated brassy pyrite. A small amount of 

pyrrhotite was observed in the wall rock. A character sample

of the best mineralized material in the trench, taken by
1. [l* 9A] 

the writer, assayed 0.04 ounces per tonA in gold.
[120 *n] 

Four hundred feetA south and one hundred and fifty
J45mJ

feet Awest of No. l post, some trenching has been done on a 

narrow zone of shearing on a large outcrop of gabbro. The

shear varies in strike from N.80 0W., to N.60 0W., and in width
(so to 60 cm] 

from l to 2 feet^. It carries lenses of quartz but no sulphides
n

ware observed, and no samples were taken.

DISSEMINATED SULPHIDE DEPOSITS

Disseminated sulphides are found in felsic tuffs and 

breccias, quartz-albite porphyry intrusives, gabbroic in- 

trusives and mafic volcanic rocks. Pyrite is the most common 

sulphide in these rocks, Pyrrhotite has been found 

to be associated with basalt porphyry phases of the Kamiskotia 

Gabbro complex, and the tuff breccia (water-laid breccia) zone 

that occurs in central Godfrey Township near Highway #576.

Disseminated sphalerite and galena has also been observed
(wafer-laid breccia) 

within the tuff brecciaAassociated with white carbonate.

The sphalerite, galena and pyrrhotite are found in the matrix 

between fragments.

Assayed W tin e Provincial Assayer
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Disseminated chalcopyrite and pyrite has been observed 

in a shear zone within gabbroic rocks at the contact of quartz 

porphyry on claim P.6009 in northern Turnbull Township.

Within mafic volcanics on the Consolidated Brewis Mines
A

Limited (19) property, pyrite and chalcopyrite has been observed 

in the plane of schistosity and in small vugs up to ^ inch 

(13 mm) in diameter. The main occurrence of these sulphides 

is on claim P.27,S30, concession V, lot H 9 Godfrey Township, 

where a number of drill holes have been completed.

Disseminated pyrite is common within felsic breccias and 

tuffs in western Godfrey Township and eastern Turnbull Township. 

The greatest concentration of pyrite in these rocks occurs in the 

vicinity of the Genex Mine. Pyrite is less common in the massive 

rhyolites (potassic rhyolites) and porphyritic flows.

Sphalerite in a shear zone has been intersected in
Godfrey Township, 

concession V, lot 7,. by Hollinger Mines Limited (28).
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MASSIVE SULPHIDE DEPOSITS 

GENERAL GEOLOGICAL SETTING

Massive sulphide deposits consisting of massive, stringer,
nodular 

brecciated, framboidal and spherical- pyrite within mafic and
metd

felsic volcanic flows, breccias and tuffs, have been located
A ' '

in Godfrey Township at the Canadian Jamieson Mine in concession : 

2f, lot 9, and at the Genex Mine in concession HT, lot 9.

Chalcopyrite, sphalerite and minor amounts of galena occur

with the massive pyrite and in many places appear to have
met* 

been deposited after the pyrite. The ̂ /olcanic host rocks are

tholeiitic basalts and soda rhyolites that be^long to the 

lowest volcanic cycle observed in the area. Mapping has shown 

that these volcanic host rocks (basalts and soda rhyolite) are 

part of the same volcanic cycle that hosts the Jameland and 

Kam-Kotia deposits in Jamieson and Robb Townships, (Middleton 

1973, Pyke and Middleton 1971). Basalts consisting of 

dark green pillow lavas, tuffs and massive flows make up the. 

lower section of this first volcanic cycle. These rocks 

are dominant around the Kam-Kotia and Jameland deposits where 

as the felsic tuffs are subordinate. South of the Jameland 

mine toward the Canadian Jamieson Mine, the volume of felsic tuffs 

and breccias increases to a point where both mafic and felsic 

volcanics occur in equal percentages.

1. Property now held by Allied Mining A Ltd., (2).
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Near the top of the soda rhyolite rock sequence, which 

may be the top of a volcanic cycle, agglomerates and breccias 

predominate. Basalt lava marks the top of the soda rhyolite 

sequence and stratigraphically above this point a thick 

sequence of potassic rhyolite occurs. Thus the massive 

sulphide deposits occur at/the point where mafic (basalt) 

lavas give way to soda rhyolite deposition within the lowest 

volcanic cycle in the area. This change in volcanism is 

clearly seen at the Canadian Jamieson mine, however, it is 

not as evident at the Kam-Kotia and Jameland deposits. Inter 

mixing of basaltic and rhyolitic flows and pyroclastics 

characterize the Kam-Kotia and Jameland deposits. A proposal 

for the origin of these deposits is given later in this report 

in the discussion of the character and possible origin of 

sulphides at the Canadian Jamieson mine.

PROPERTY DESCRIPTIONS 

ALLIED MINING CORP. LTD. (2)

(Former Genex Mines Ltd.,Property) 

Location and Ownership

The Allied Mining Corporation Limited., suite 911, 

1155 Dorchester Blvd., Montreal 2, Quebec holds 17 patented 

and leased contiguous claims in central Godfrey Township. The 

property is located in concession ffi, lot 8, south half, northwest 

and southwest quarter; concession JU lot 9; concession E, Lot 10 

north half northeast and southeast quarters; concession Iff, lot 10, 

south half, northeast and southeast quarters, concession H,
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north half, northwest and northeast quarter; concession fl", 

lot 8, north half, northwest quarter. The claim numbers 

are: P.35126, 35127, 35128, 35129, 55266, 55267, 44322^ 44323, 

27215, 27216, 19290, 19292, 28252, 28253, 37868, 55021, and 

27677.

HISTORY AND DEVELOPMENT

The present property is made up of several groups of 

claims that were held by others over the years. For instance, 

in 1949, seven of the claims belonged to Mordey Copper Mines 

Limited. These claims are situated in the southern part of 

the property and are known as P.19290, P.19292, P.27215, 

P.27216, P.27677, P.28252, and P.28253. Other claims in the 

group were once held by Phillips-0 T Neill, A. Hubert, and Brunette 

Porcupine Gold Mines Limited.

Figure 63 is a diagram of the present property with the 

names of the previous property holders.

The history and development of the Mordey Copper portion

of the property between 1926 and 1949 has been previously,
~4f 

described by (Hogg, 1954-, P.43A) and is quoted below:

"Sulphide mineralization was observed south of Godfrey 
Lake by Fred Steep when he was trapping Godfrey township. 
In 1926, when public interest in base metals in the area 
was aroused by the development at the Hollinger Kam-Kotia 
property, Steep and PhiHip Sheehan staked the grourd covering 
these surface "showings" as claims 12049 and 12050 on March 
12 of that year.
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This was not the first occasion on which these claims 
had been staked, but it was the first time that active 
development followed staking. The claims were dis 
puted by M.J. Tinkess who acquired an interest with 
several others. In October, 1927, the ground was 
optioned to Aconda Mines, Limited. During the following 
year, a very thorough development program, including 
surface-trenching and diamond-drilling, was carried out 
under the direction of Alderson, McKay and Armstrong. 
The option was then dropped. Later the claims were 
allowed to lapse and were restaked as claims P.18559 

and P.18560 by M.J. Tinkess in April, 1933.
In March, 1937, the property was transferred to 

Charles McCaughey and became part of the property of 
Alameda Mines, Limited. During the winter and spring of 
1937 a program of surface diamond-drilling was carried 
out by this company under the direction of H.B. Hatch.

Following the work by Alameda Mines, Limited, the 
ground once more became open for staking, and was re 
staked by A.H. Graham in October, 1940. In November 
1944, it was transferred to Mordey Copper Mines, Limited 
and is still owned by that company.

The adjoining claims to the south were staked by 
Ralph Dipablo in April, 1934, transferred to Frobisher 
Exploration Company, Limited in May, 1943, and finally to 
Mordey Copper Mines, Limited.

"The property has been very thoroughly developed on 
surface. More than 40 pits and trenches have been ex 
cavated to depths from 5 to 15 feet on almost every 
surface "showing" of sulphide mineralization. Most of 
this work, together with fourteen diamond-drill holes and an 
electrical geophysical survey, was completed under the 
direction of Aconda Mines, Limited. None d: the logs of 
diamond-drill holes are available today. Some of the 
trenches and pits are filled with water, but they have 
been cleaned out by later operators so that it is still 
possible to examine the walls and, in most cases, the floors

Alameda Mines, Limited, which confined its development 
work to diamond-drilling, completed six holes in the spring 
of 1937.

Mordey Copper Mines, Limited, in 1945 reviewed the 
surface work and made a geological study of the property. 
In 1946 the company drilled five holes totalling 2,513 
feeT^.66Since that time the property has been dormant."
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The history and development of claims P.44322 and 

P.44323 which were known as the Phillips-0 1 Neill claims 

P.34896 and P.34897 respectively, is taken from (Hogg 1954-,

P.50A):

"Development work has been concentrated in the area 
south of Godfrey Lake on the same zone of sulphide 
mineralization that is exposed on the property of 
Mordey Copper Mines, Limited, adjoining to the south.

These two claims, occupying the southwest and 
southeast quarters of the north half of lot 9, con 
cession III, contain the main exposures of sulphide 
mineralization. They formed part of the property 
optioned to Aconda Mines, Limited, and later to 
Alameda Mines, Limited. Most of the surface-trenching 
on the property was done by Aconda Mines, Limited. 
Very little was done by Alameda Mines, Limited, who 
carried out a diamond-drilling program on the claims 
adjoining to the south.

In 1948 the property was optioned by Millbren Copper 
Mines, Limited. After three diamond-drill holes, 
totalling 1,375 feet^, were drilled, the option was per 
mitted to lapse.

In 1951 the property was optioned bv^New Walcoro 
Porcupine Mines, Limited, and 4,042 feeu^of diamond- 
drilling in 12 holes was completed.

The geological plan of parts of the Mordey Copper 
and Phillips-C^Neill properties(in back pocket)[Hogg 1 s 
Report:] , shows the geology and principal mineral 
occurrences of the Godfrey Lake area in detail.

The main zone of sulphide mineralization, which lies 
west of, and parallel to, the diabase dike on the 
property of Mordey Copper Mines, Limited, weakens on 
the Phillips-O'Neill property. Only a few isolated lenses 
of disseminated sulphides, consisting principally of pyrite, 
occur in this area. About 200 feetCAs*outh of the lake 
shore and 150 feet west of the diabase dike, a long 
trench has been excavated on a contact between quartz 
porphyry and silicified andesite. The contact zone, which 
trends N.35 0W., carries disseminated pyrite. Four holes 
were drilled by New Walcoro Mines, Limited, to explore 
this zone.
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Two holes drilled under the surface trench encountered 
fragmental rhyolite porphyry carrying disseminated pyrite. 
Low gold values up to 0.12 ounces per ton^over a core 
length of five feet are reported.

Surface development and diamond-drilling have been 
concentrated along a zone of mineralization about 250 feetC 75r*J 
east of the diabase dike. This zone strikes N..10 0W 
along the east side of a sill-like body of rhyolite 
porphyry. Seven pits have been excavated in a length of 
350 feet~07alid eight diamond-drill holes have been drilled; 
one by Aconda Mines, Limited; two by Millbren Copper 
Mines, Limited; and five by New Walcoro Mines, Limited. 
Disseminated sulphide mineralization is exposed in all 
seven pits, but it does not form a continuous deposit. 
A few stringers of massive pyrite occur in random 
fractures along the zone. A seam of massive chalcopy 
rite, having a maximum depth of 12 inchesA, "angles 
obliquely across the strike of the zone in trench No. 1. 
Drilling under the zone of mineralization encountered 
sulphide mineralization comparable to that exposed in 
the pits on surface. New Walcoro hole No. 3, drilled 
north along the strike of the mineralized zone from 
the north end of trench No. l, from 63-80 feet [ 1*U - 2^**] 
followed a zone of stringers and irregular masses,.of ~ 
chalcopyrite and pyrite in andesite. Eighteen feet or 
core in this section assayed 3.1 percent copper and 0.01 
ounces^or gold per ton. A similar mineralized section 
of andesite in hole No. 4 carried 5.7 percent copper 
and 0.02 ounces 36f gold per ton over a core length of 
four feetl2 This hole also follows the strike of the 
mineralized zone^ Other diamond-drill holes en 
countered only narrow sections of disseminated and 
massive pyrite with minor amounts of chalcopyrite."

A ground magnetic survey in 1946 which covered the southern 

part of the property was reported on by N.B. Keevil.

The history and development of the property between 1949 

and 1956 is not known7 and it is assumed that the property remained 

dormant since 1945. Maple Bay Copper Mines Limited, began 

work on the property in 1959 according to a company report 

by R. F. Douglas . According to that report, Kimberley Copper 

Mines Limited carried out drilling in 1956.

1. Timmins File T-231.
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History of exploration and development between 1956 and 

1959 is quoted from the Douglas report as follows;

"During 1956, three geophysical surveys were carridd 
out on the property, magnetic, electromagnetic and 
self potential. The magnetic and elActromagnetic 
surveys were not successful in indicating favourable 
zones, but the self-potential survey seemed to 
indicate favourable areas.

In 1959, due to improvements in instrumentation, 
it was decided to try electromagnetic methods once 
more to see if the mineralized zone could not be de 
limited. As a result of this decision, Sheridan 
Geophysics was contracted to survey seven line miles 
on the property, using a Sheridan-Kelk Dual Frequency 
Magniphase instrument. Although the survey showed 
small anomalies over known favourable areas, and in 
dicated small anomalies in the south claims and the 
western claim fsee Sheridan Geophysics 1 report, Timmins 
File T~23l] the results were disappointing and it 
appears that electromagnetics will be of little help ; 
in indicating mineralized areas. The self-potential 
anomalies outlined in 1956 were drilled to a greater 
extent in 1959. This drilling (H-ll, 12, 13) 
intersected pyrite and chalcopyrite mineralization and 
it would appear the self potential method, on this 
property is successful in indicating near-surface 
mineralization. It would be of doubtful value, however, 
to continue this work on the two southern claims or 
the western claim, as overburden and swamp conditions 
are such that any anomalous conditions indicated by a 
survey could well be due to overburden rather than 
mineralization.

In 1956 drilling by Kimberley Copper Mines Ltd. 
was concentrated on following up surface shows. 
Thirty-one holes were drilled for a total footage of 
approximately 6,000feet;i. supervision of this drilling 
and a geological study were carried nut at the time by 
GMX corporation. As 120,000 tons ;0or 2.070 copper were 
outlined by drilling, and as, geologically, the area 
appeared favourable, GMX Corporation recommended further, 
drilling.
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On July 27th, 1959, drilling was recommended by Maple Mines 

Limited*, under the supervision of GMX Corporation. Seventeen

holes were drilled for a total footage of approximately 5,000
[/Joe wt] 

feet. Drilling was concentrated, in the main, on the H~zone in

an attempt to delimit a well-mineralized zone initially found 

in 1956. Holes H-5, 6, 7, 8, 10, 14, 16 and 20, drilled in 1959, 

intersected ore or near ore grade material and have apparently 

indicated two shoots making to the southwest from the shear zone. 

Three holes, H-ll, 12, and 13, were drilled to test the self 

potential anomalies to the south of the H Zone. These intersected 

minor amounts of pyrite and chalcopyrite near the surface. It 

was recommended at the time that at a future date deeper testing 

of these zones should be carried out. Two holes, D-4 (H-18), and

D-5 (H-21) were drilled in the area between the C zone and H zone

o 
in order to establish continuity between these zones. Significant g

c 
mineralization was found in both these zones. Significant o |

mineralization was found in both these holes. In D-4, 6.3 ft. Ll.92m] 

of 1.087o copper was intersected. In D-5, somewhat better grade 

and thickness was intersected grading 1.467o over 9 feet [2.7mjy 

with these two holes intersecting near ore grade material, it appears 

likely that continuity exists between the C and H zones, a possibility 

that was in doubt previously, and that an ore zone of varying 

composition and width exists for 900 feet [270m] north to south. 

(C zone to H zone). Further drilling will be required to 

determine the extension of this zone southward.

2 Z
C O

B so >
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Tonnage and Grade

In calculating tonnage-*- for the property, it was necessary 

to decide on a grade which under present conditions would be 

of economic interest. Considering all the various factors, such 

as markets, location, mining and milling, etc., it was decided 

that the grade of ore would have to be 1.57o Cu. , in order to be o
o

of economic interest. -o 2
M W

g 9

l. An announcement made a short time before the mine closed gave av\ j? g
ore reserve of 42,000 tons (38000^ grading 2.570 copper ^ |
after allowance for dilution. p "
(Northern Miner, November 10, 1966). R
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Since there is no continuity to the grade of the deposit, 

a weighted grade - tonnage calculation was made to arrive at ^ 

the final figure of weighted averages for the combined C and H   8
?j S

blocks. In indicated tonnage, the grade arrived at was 1.687*. ^ 

For inferred tonnage a grade of 1.73 Z was used. ^ 

Indicated tonnage is tonnage which is generally blocked g 

out in three directions through drilling and arbitrary limits. 

Inferred tonnage is calculated by extending from the limits of 

indicated tonnage, reasonable distances and thicknesses compatible 

with the nearest intersections, geology and character of the deposit.
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In the H Block, 145,460 tons [131,960t] of 1.797o Cu., were
o

indicated with a further 100,000 tons [90,700t] of 1.8570 Cu., ^
 o i 

inferred. In the C block, 90,000 tons [81,600t] of 1.5170 Cu. 5 ^

were indicated.with a further 60,000 tons [54,400t] of 1.5l7o B
0 TJ
r* u-

inferred. A combined total of indicated and inferred tonnage of g x 

385,460 tons [349,680t] of 1.7070 Cu. is believed to be a conser- *T 

vative estimate of available tonnage outlined on the property to 

date. For comparison, using a 17o grade as a cut-off, approximately 

999,000 tons [906,000t] of indicated and inferred ore are possible ~ 

by the above method.

In discussing tonnages and grades delimited in a mineral

deposit, the question of potential ore is always under consideration ~ 

and becomes paramount where the deposit is marginal. Before any 

conclusions as to the potential worth of a deposit are arrived at, 

important questions, such as the structural relations to the 

mineralization and the type of mineralization, must be decided.

In this respect, it should be pointed out that although the 

commercial thicknesses and grade of ore are limited in many holes, 

chalcopyrite mineralization is not so restricted. For example, in g
t^a

H-6, there are two narrow sections of interest, one of 18 ft.,
r*i

2.[5.5m] containing 0.9070 Cu. , and one of 7.4 ft., [2.25na] containing P 3
B p
?"S

1.467o Cu. However, considering chalcopyrite mineralization without p 5
Z f 

regard to grade, the thickness involved is over 230 ft. [70m], ? w
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Although few holes contain such widespread mineralization, a

minimum figure for most holes would be 100 feet [30m]. A further 

example is hole C-21, where no commercial amounts of copper were 

intersected, but chalcopyrite mineralization is spread over a 

core length of 150 feet [45m], Relative to holes C-l and C-2 , 

which are shallower intersections of the same zone, C-12 

indicates a spreading of the zone of mineralization as the depth 

increases. C-l shows 40 feet [12m] of mineralization, C-2, 

90 feet [27m] and C-12, 150 feet [46m]. If the main controlling 

factor of quantity and grade is structural, as the writer 

believes, then any one of these zones which are commercially 

valueless at present levels may become valuable at some other 

level where a structural "trap" concentrated the obviously 

available copper solutions."

In 1961, electromagnetic surveys and diamond drilling 

were completed on the property. Excerpts from a report-^ by 

J.P. Sheridan describe the work done:

"During the month of February an electromagnetic survey 

was carried out on the northern and western claims of the 

O f Neill Option (Claims 35,126, 35,127, 35,128, 44,322 and 

44,323) and on the original Bidcop2 Claim located on 

Forges Lake (Claim No. 27,677). On the results of this survey 

as discussed in our preliminary report of the 28th February, 

a diamond drilling program was recommended.

1. in Timmins file T-231
2. Bidcop Mines controlled by Maple Bay Copper Mines Ltd.

(Northern Miner July 25, 1964)



Consequently during March and April, three drill holes 

totalling approximately 1000 feet [305m] were drilled on the 

Northern claims of the O'Neill option and one 500 foot 

[152m] hole was drilled under the H zone.

The geophysical survey of the southern three claims 

(2^252, 28,253, and 37,868) was then completed.

The results of the survey are shown on the accompanying 

map [in Timmins File T-231],
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The conductors located on the northern and western 
claim groups (Conductors 61A, B, C, and D) were 
discussed in the report of the 28th February. Four 
conductors were located on the southern group - 
Conductors 61E, F, G, and H.

It is believed that Conductors 61E, F and G 
represent the norttC easterly extension of conduct 
ing graphitic zones occulting on the Crowpat Property 
located immediately to the south.

Conductor 61H is a very small poorly conducting 
zone that may represent the southward continuation 
of the north-south structure containing the "C Tf and 
"H !T , zones.

Conductors A and B and a small conductive zone 
located between A and B were tested by diamond 
drilling. Although favourable geological conditions 
were encountered, no significant sulphide zones were 
intersected.

Diamond drill hole 61-4 was drilled under DDH 60-25 
in an effort to intersect the downward extension of 
the H zone. The drill hole intersected heavy sulphide 
mineralization, hi t no significant copper or gold 
values.

Diamond drill holes 61-1, 61-2, 61-3, were designed 
to intersect Conductors 61A, the conductor located on 
line 12N, and 61B respectively. Holes 61-1, and 61-3 
intersected andesite-rhyolite contacts approximately 
under the Conductors.

The Conductor located on line 12N was thought to 
strike either parallel to Conductor A or to strike 
northerly and possibly represent the northward ex 
tension of the main mineralized zone.

Hole 61-2A was-started at 45 0 and was finally 
collared at 68' O'^trom 68' O" to 104^tne Hole 
encountered heavy weathered "gossan-like' 1 material 
which cored only with difficulty. The drill hole 
was consequently stopped and started again at 60 0 .
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This hole, 61-2B ̂ intersected a similar zone to a
LJU* 3 H*")

depth of 100 feet^'and thereafter drilled in weathered 
rhyolite. It is believed possible that this heavily 
weathered zone may represent an alteration zone 
accompanying a still undiscovered sulphide zone.

Diamond drill hole 61-4 was drilled under hole 
60-25 to intersect the downward continuation of the 
good copper intersection f obtained in DDH 60-25. 
From 465' O" to 485' O'^a^'zone was intersected 
carrying heavy pyrite mineralization, but no visible 
copper. The zone was assayed for gold with negative 
results.

Diamond drill holes 61-1, 61-2 and 61-3, are 
plotted on the accompanying map. The location of 
DDH 61-4 is given on the log."

l
In a report to Maple Bay Copper Mines Limited, 

J.P. Sheridan described in detail a diamond drilling 
program carried out in 1962. Excerpts from this 
report are given below;

"During the period February 1962 to April 1962, ap 
proximately 10,000 feerAof diamond drilling was 
carried out in a series of holes drilled in the 
vicinity of the previously discovered zone on your 
Godfrey Twp. property. The drilling was designed to

a) Explore the^rea under the H-lens to a depth
L^i50 wt J

of 1500 feet and determine if the geological 
environment at depth was suitable for a re- 
occurence of the type of mineralization and 
structure that resulted in the H-lens.

b) Explore the zone of mineralization which contains 
the H-lens in a westerly direction (down plunge).

c) Accurately delineate the extent of the H-lens
and drill and lens off to accurately estimate the 
commercial ore within the len~s to determine if 
a commercial tonnage existed which would justify 
the sinking of a shaft.

In addition to this drilling programme, a down- 
the-hole electromagnetic survey was performed on the 
deep-hole and on several of the deeper holes drilled 
on the western extension of the mineralized zone.

1. From Timmins File T-231
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a) Exploration at Depth -^One^ole - 62-1 was drilled 
to a depth of 1498 feet^in the vicinity of the H- 
zone. The hole cut a remarkable high grade section 
on passing through the H-lens. Below the dyke, 
however, the hole encountered only minor sulphide 
mineralization and showed no re-occurrence of the 
favourable rhyolite horizon. The hole showed 
the existence of an altered andesite horizon at a

["25TQ_ 7fe^ IM]
depth of 850 to 1200 feet,,. This alteration may be 
significant.

b) Western Extension of Mineralized Zone - The main 
zone of mineralization which contains the H-zone 
has-been traced in a south-westerly direction 200 
feetA1feeyond the most-westerly intersection previously 
obtained. This gives a length to the zone of copper 
mineralization of approximately 500 feet. At the 
western extremity the zone has been traced to the 
major western dyke. No attempt was made to deter 
mine the location of the zone west of the dyke*

Throughout this western extension of the zone, 
no ore shoots were intersected but most holes 
intersected a width of 25 to 50 feet containing good 
chalcopyrite mineralization.

Although the values were generally sub-ore, 
the zone of mineralization persists and there exists 
a reasonable possibility of intersecting the zone 

* west of the major dyke. o

3 c) Detail Drilling of the H-lens - The possibilities ;' w 
^ l of any significant extension of the H-lens to the *3 g
2 3 north-east was eliminated by D.D.H. 62-4. In the ^ ^tp p*. S *s
3 vj uppei: section of this drill-hole a new zone lying g ^

150^soutn of the H-lens, was intersected. The zone T-S
assayed 1.057* Cu., and ^13.30 AfjJ^/sfcross five feet. '" ^
A second hole 62-11 on this zone returned only a 3
minor copper intersection. ^

The H-lens was drilled off on lines spaced 25 
feet apart with the drill-holes located to inter 
sect the len^s with a vertical separation of 50 feet.
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This series of drill-holes showed low, erratic inter-

sections in the vicinity of the H-lens. With reference to   

section A-150, previous drilling in the 60-series gave three 

intersections with a vertical spacing of 100 feet [30m] as

follows: r-
ff

60-13 - 19.0 ft. [5.8m] of 5.070 - Vertical depth 90 ft. [27.4m] |
d ^-.

60-11 - 34.3 ft. [10.5m] of 2.87, - Vertical depth 180 ft. [54.9 m] l c

P 
60-12 - 9.0 ft. [2.7m] of 7.157, - Vertical depth 285 ft. [86.9 m] * -

l ' 
These intersections representing the major section on ^

the H-lens, are located vertically below one another. Two ]-

intermediate holes were drilled at the conclusion of this  

1962 programme to fill in the drilling of the lens. D. D. H. o
C-

62-20 drilled between 60-11 and 60-12 returned only 6.7 feet vJ W

2r *

[2.0m] of G.51% Cu. , at the corresponding horizon and D. D. H. s
^

62-21 drilled between 60-13 and 60-11 returned 11.2 feet P
" 

[3.4m] of 1.647o Cu. g"
In addition two series of holes, 62-15, 16, and 17,*

and 62-14, 18, and 19, drilled 25 feet [7.6m] east and 

west of the major intersections of the 60 series drilling 

returned relatively minor intersections with the exception 

of diamond drill-hole 62-18.

n
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It can readily be appreciated that this fill-in 

drilling has eliminated the possibility of developing a 

significant tonnage of mineable ore in the H-lens.

It must, therefore, be concluded that while the H-lens 

contains some high-grade sections over good widths, which 

will add significantly to any attempt to develop a profitable 

operation, it will not in itself provide the basis for such 

an operation.

Under contract dated 11 January, 1962, diamond drilling was 

commenced on the Godfrey Twp. property of Maple Bay Copper Mines 

Limited. In all a series of 21 holes - designated the 62 series - 

were drilled for a total of 9794 feet. [2985m] All drilling was 

of AXT Size. Drilling commenced on 1st February, 1962, and was 

completed on 23 April, 1962. The details of all drill holes is g 

contained in Appendix C and D to this^report. ' S 

1. Prior to this fill-in drilling, it appeared that approximately g g

40,000 tons [36,300t] of better than 37o Cu. could be reasonably g |s*

expected to occur within the H-lens. f 3
S fc



All drill holes were logged by Mr. John Lill, B. Se.

In addition to the above work, a down-the-hole geophysical 
survey was performed on 5 holes of the current series-detail 
and results of this work are contained in Appendix E to this 
report.

An addition to the core shack that was constructed during 
the summer- of 1960 was also added to accommodate an additional 
10,000 feetjjof drill core.

The property has been subjected to numerous exploration 
programmes including intensive trenching of the northern 
section of the property, limited geophysical exploration of 
the entire property, and approximately 35,000 fee't^or drilling 
of which some record can be found. Of this drilling about 25, 
000 feefc^has been carried out by the present management. 
Almost the entire footage has been drilled on the northern 
two claims and only two holes have been carried signif icafttly 
below 500

Prior to 1960, all drilling had been carried out on a 
northerly striking r-zone extending from the northern boundary, 
south for 1200 feet^and believed to contain the A, B, C, and 
H, lenses. Of these lenses, only the C and the H were 
believed to contain any significant tonnage.

During 1960, drilling revealed that the H- lens probably 
extended south-west north-east and a new zone of mineralization 
was discovered and traced for several hundred feet in this 
direction. During this programme a series of significant 
intersections showing good grade and width were obtained in 
holes 60-11, 12, 13, 14, 16, and 25. These holes ware con 
sidered to have outlined what is now referred to as the H- 
lens.

To date, the copper mineralization occurring in the H- 
lens area appears to be intimately associated with a basin 
shaped rhyolite zone, shown on the accompanying maps and 
sections. The mineralization appears to occur either within 
the rhyolite zone or at the contact of the rhyolites with 
the underlying andesite horizon. Occasionally the mineral 
ization is known to occur down into the andesites but with 
out exception no major intersection has been obtained more 
than 100 feet from the rhyolite-andesite contact. 1
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In June of 1964 Genex Mines Limited, aquired the 7 claim 

Maple Bay Mines Limited, property for 500,000 shares, 

(Northern Miner Press, 1964). An induced polarization survey 

of parts of the property was completed in 1964. Diamond 

drilling followed in 1964 and a decision to sink a 250 foot 7^  

shaft was announced in November 1964. (Northern Miner, November 

5, 1964). A picture of the Genex head frame is shown in 

photo 16 as it appeared in the summer of 1970. In March
0\r 38kvt

1965 the H zone was reached on the first level (125 feet^)

(Northern Miner, March 18, 1965). The shaft when completed,
(fi 4-^*0 

was 277 feetAdeep.
o

In July 1965 the C zone was reached in the 125 foot ^
o 

level (Northern Miner, July, l, 1965). The Genex Mine ^ S
(2 16 1) 
ns of

Z 2
W CO

Ci c
shipped 240 tons of copper concentrate contai^ng 21. 45^ - g ^

S 
27.257o copper (Northern Miner Press, September 29, 1966, P. 13), ^

^
in September 196r6. ^he company s name- was changed in October" | 

1966 to Harrington Mining Company Limited ; and within 

two weeks the name was changed to Irvington Mining Company 

Limited. Operations were shut down November 22, 1966. 

The 7 claim property was purchased from Irvington 

Mining Company Limited in March 1967 for $50,000 cash by United 

Obalski Mining Company Limited, (Northern Miner Press, 1967).
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In 1968, Kennco Explorations Canada Limited, drilled 

15 holes, mainly to the east and north of the shaft area. 

Allied Mining Corporation Limited took over the property in 

August, 1969 when it merged with United Obalski Mining Co., 

Limited. The additional claims to the original 7 claims 

were added to the property in stages between 1967 and 1970.

GEOLOGICAL SETTING OF THE DEPOSIT

The property is underlain by metavolcanics consisting 

of pillowed and massive basalts, sodic rhyolite tuffs, and 

breccias and some intermediate rocks of andesitic to dacitic 

composition. The general strike of these rocks is north-south 

with local trends (in the vicinity of the underground workings) 

in a N30 0W direction. Sphalerite, pyrite and chalcopyrite 

can be seen in many parts of claims P.27216, 27215, 19290 and 

19292. These occurrences are often contained in small shears 

in mafic volcanics.

The geology of the area in the vicinity of the under-, 

ground workings is illustrated on charts E , F 

and G vhich show a plan view of the 125 foot and 250
A

foot A mine level and a vertical section of the H zone.
A

The ore sections in thepine consist mainly of chalcopyrite 

and pyrite, although sphalerite and pyrite occur. The H ore 

zone consists mainly of chalcopyrite which is in disseminated, 

stringers and massive form within a rhyolite breccia zone.
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The mineralization appears to have entered the voids in 

the breccia as shown in photograph (7 . Pyritization, 

chloritization and sericitization accompan and possibly 

prece de the chalcopyrite. Alteration of the rhyolite 

fragments as shown in photo 17 is further evidence for 

the later emplacement of the mineralizing solutions. The 

axis of mineralization is approximately N 70 0 E, parallel to 

the main axis of the rhyolite breccia zone. Some mineral 

ization passes east of the breccia zone into sheared mafic
9iCL
Avolcanics. The mineralized zone plunges steeply to the south- 

west.

The A zone is composed of a number of massive - stringer 

pyrite- chalcopyrite zones within sheared mafic metavolcanics. 

This zone trends east-west, perpendicular^ to the volcanic beds.

The C zone is oriented parallel to the stratigraphy;

but is contained within intensly shearA and fractured
m eta 

mafic ̂ olcanics with minor felsic fragments.

Amygdaloidal lavas are found in the mine workings. The 

amygdules are filled mainly with quartz or calcite. Some quartz 

filled amygdules contain chalcopyrite suggesting that sulphides 

were introduced in solutions into open voids after deposition 

of the lavas.

The geology of the Genex deposit is therefore different

r -
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than the geology of the Canadian Jamieson and Kam-Kotia

k f \
deposits (see PyAe and Middleton (1971) for comparison).

The main difference found is that large massive pyrite bodies

are absent from the Genex deposit. The pyrite that

is found appears to have been introduced contemporaneously

with the chalcopyrite and does not occur in beds or stratiform

lenses. Nodular 9 spheroidal and brecciated sulphides are pre.se.nt
i vi mn

A at the Genex. The rhyolite breccia in the southwestern

part of the mine which has a matrix of dark green chlorite, 

sericite and chalcopyrite was a possible passage-way for 

hydro thermal- f urmaroli c activity.

Quartz stock  work has been found on surface within

rhyolitic rocks that occur immediately south of the H zone
(60*,) 

(approximately 200 feet southwest of the shaft.) Photograph

|3 , shows the stockwork with the main direction of 

the veins trending east-west. West of the shaft approximately

150 feet, a sericitized rhyolite fragmental containing fragments

up to 12 inches in diameter occurs . Photograph 6 

illustrates this rock. Most of the rhyolitic rocks occurring 

to the southwest of the shaft area toward Forbes Lake are 

tuff and breccias which are often very glassey or cherty.

SURFACE GEOLOGY

Detailed geological mapping of the surface in the vicinity

of the mine was carried out by Nelson Hogg. The descriptive
1*44-47 

notes by Hogg (195/j^ are quoted below, and a geological map of

the area has been published with Hogg ! s report.
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K
The consolidated rocks on the Mordey copper property,

cf Hogg s 
within the area covered by the geological plan fin back pocket^

have been classified as follows:

Matachewan: Quartz diabase.
Keewatin: Rhyolite and rhyolite porphyry, occurring

as pyroclastics, flows, sills, and dikes.
Andesite agglomerate, flow breccia, and
flows.

The andesitic rocks exposed on the property are normal 

intermediate volcanics, including two pillowed flows, inter 

bedded with massive, fine-grained andesitic lava and agglomerate 

The pillowed member that occupies the east half of claim 

P.27215 provides the best structural marker. It indicates 

that the volcanic rocks are striking almost due north through 

the property and facing east. This pillowed flow is underlain 

by a grey carbonatized, sugary-textured andesite, which also 

provides a consistent horizon marker from north to south 

through the property. West of the diabase dike the andesite 

formation includes a fragmental pillow lava, an amygdaloidal 

lava characterized by numerous quartz filled amygdules, and 

a band of agglomerate. These all have a north-south trend, 

but they have been so intensely altered locally by the rhyolite 

porphyry that it has not been possible to trace any individual 

band throughout the map area. The quartz-filled amygdules are 

concentrated around the rhyolite porphyry rather than in bands 

parallel to the strike of the andesitic lavas.
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The rhyolite formation includes one lava-flow member 

with interbeded tuff and breccia, and several dike-like 

bodies. The flows and tuffs strike parallel to the andesitic 

pillow lavas; but the dikes crosscut the andesitic flows and 

are considered to be channels through which the rhyolite 

flows rose to the surface. The same complex assortment of rhyolitic 

rocks was found on the Jamieson copper property.

The separation of the rhyolites into extrusive and intrusive 

types is done on the basis of structural evidence. The rhyolite, 

which strikes north through the centre of claim P. 27215, con 

forms in strike to the andesitic flows. Its upper surface 

(east side) has bedded pyroclastic material, including a 

lenticular bed of ash type material and a pebbly-textured breccia. 

Both the rhyolite porphyry, which occurs in dike-like bodies, 

and the massive flow rock are somewhat brecciated, particulary 

near the margins. Alteration of the surrounding andesite is 

much more pronounced around the dikes than around the flows.

Petrographically, the fresh, massive rhyolite and the 

rhyolite porphyry are inseparable. Both are dark-grey on 

fresh surfaces with abundant eyes of clear quartz, and both 

weather to a white, rough, broken surface. Microscopically, 

the rock is seen to consist almost entirely of quartz, which 

makes up more than 75 percent of the mineral composition. 

Some quartz is in the form of large subrounded to angular 

fragments that have ragged edges and show evidence of fracturing.
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The matrix is made up largely of a fine mosaic of quartz 

grains. The only other minerals identified are the secondary 

minerals, sericite and chlorite. Sericite occurs throughout 

the matrix as scattered flakes and in concentrations along 

minute fillings around the grains in the quartz mosaic. 

Chlorite is rare except in the rhyolite breccia, which has 

fragments of more basic material altered to chlorite.

Several dikes of quartz diabase strike in a direction 

slightly west of north through the property. One of these 

dikes lying to the east of the mineralized zone has a parallel 

strike. For a distance of 50 feetAtne andesite on both sides 

of this dike has been soaked by the diabase and altered to a 

dense trap-like material, so that it is often difficult to 

locate the chilled margin of the dike itself. It is noteworthy 

that the mineralized zone follows the same strike throughout 

the property as this diabase dike and lies always within 300 

feet of it; yet no veinlets of massive sulphide mineralization 

are found in these dense altered lavas at the margin of the 

diabase. Disseminated grains of both pyrite and chalcopyrite 

occur sparingly in the altered lava. The disposition of the 

sulphide veins and stringers is such that they might be ex 

pected to continue into the area occupied by these dense altered 

lavas if the sulphides were introduced earlier than the diabase.

It is possible that sulphides were originally present in these 

rocks in massive form and were later redistributed at the time 

of the diabase intrusion.



DESCRIPTION OF THE DEPOSIT

In a zone bearing 10 degrees west of north, mineralization 

occurs throughout a length of more than a quarter of a mile [400rn 

on the Mordey copper property. On the south the zone passes 

into low ground, and on the north it passes off the company's 

claims .

Although the zone of mineralization has ajnorth-south 

trend, individual veinlets and lenses within the zone do not, 

as a rule, conform to this general strike. Heavily disseminated 

pyrite replacements, which in some cases include massive 

pyrite, occur in lenses that strike east^west, parallel to the 

direction of weak regional shearing. Stringers and veinlets 

of massive sulphides, including chalcopyrite, sphalerite, and 

pyrite, generally strike in a northwesterly direction; although 

one of the most persistent massive sulphide bands in trench 

No. 28 [see plan in Hogg 1 s report] strikes N.1800W,., along the; 

direction of the mineralized zone. Narrow stringers that 

pinch out in a short distance branch from this band to the north 

west and southwest. Both the andesitic lava and rhyolite 

porphyry have been brecciated to some extent within the zone 

of mineralization. Grey, cherty quartz,carrying disseminated 

chalcopyrite, sphalerite, and pyrite, has filled some of the 

spaces between breccia fragments. A good example of this 

type of mineralization^is exposed on the west wall of trench

No. 32.

A set of narrow quartz veins, striking N.50 0 E., occurs
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A set of narrow quartz veins, striking N.50 0 E., occurs 

throughout the mineralized zone. These veins do not carry 

any sulphides .

Two tongues of rhyolite porphyry extend into the 

mineralized zone from the west, one in the area of the No. l 

post and one in the area of the No. 2 post of P. 27216. Sulphide 

mineralization is widest in these two area in the rhyolite 

porphyry and in the andesites that have been altered by porphyry,

Pits and trenches Nos. l, 2, 13, 16, and 18 are in 

brecciated rhyolite porpbyry. Barren quartz veins striking 

N.50 0E., cut the porphyry. Pyrite, in disseminated grains 

and narrow fractures, is the principal sulphide, constituting 

less than 2 percent of the rock. Chalcopyrite occurs 

sparingly in narrow fractures.

Trench No. 6 is on an isolated tongue of rhyolite porphyry 

intruding amygdaloidal andesite. The contact zone, particulary 

in the rhyolite, carries about 5 percent sulphides in dis 

seminated form. Pyrite is most common, but black sphalerite 

occurs in narrow fractures. In the rhyolite, a band about two 

feet wide striking N65 0W., carries more than 50 percent sulphide 

minerals, which are mainly pyrite, and minor amounts of 

sphalerite and chalcopyrite.

' K/umbers re-fey te proferiy plan HA Hog^ s



-230-

Trenches Nos., 3, 4, 5, 6, 7, 8, 9, 10, 14, 15, and 17 

are in andesite around the nose of rhyolite porphyry. Most of 

these trenches are on zones of silicification and leaching, 

which trend easterly. A few fractures, filled with grey quartz 

accompanied by sulphides, trend west of north. Sulphide 

mineralization constitutes less than 5 percent of the silicified 

leached andesite. Pyrite, in disseminated grains and massive 

fracture-fillings, predominates. Chalcopyrite is generally 

present in narrow fractures, but it seldom exceeds 2 percent 

of the mineralized material. Black sphalerite, in narrow
J30cw]

stringers that do not exceed a footAin length, accompanies 

brassy pyrite in trenches Nos. 3 and 7.

Trenches Nos. 31, 32, 33, and 34 are located around a tongue 

of brecciated rhyolite porphyry extending into amygdaloidal 

andesite near the northeast corner of Claim P. 27 216. Fragment s 

in the porphyry are silicified to a cherty material, and the 

spaces between fragments are filled with white quartz
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carrying a heavy dissemination of sulphides. Chalcopyrite is 

in massive seams branching through the quartz, sphalerite 

is in lenticular masses, and pyrite occurs as a heavy dis~ 

semination of small nodules. Pyrite is largely confined to 

certain bands that carry little of the other sulphides, 

whereas bands that have good chalcopyrite and sphalerite

carry little pyrite. The elongation of sulphide-rich bands is o
(3*0 i 

in the direction of shearing, N.70 0W. A 10-^foot^ sample, taken g
o pi

on the west wall of trench No. 32 by Mordey Copper Mines Limited | o

G ra 
> 
O

is reported to have assayed 1.26 percent copper, 2.61 percent g
*z 

zinc, and 0.01 ounces of gold per tonT^sAJ. .r
E 

The best mineralization is within the quartz porphyry in g

trench No. 32. Trenches Nos. 31 and 33, in andesite, carry only 

pyrite.

Where the mineralized zone is in andesite it becomes 

narrower, but chalcopyrite and sphalerite make up a greater 

proportion of the sulphide minerals. In trenches Nos. 11 and 

12, sphalerite, chalcopyrite, and pyrite in that order of 

abundance occur in lenses of quartz vein breccia that range 

in width from one to three feet. Sulphides constitute 10-20 

percent of the veins, which strike in an easterly direction.

In trench No. 22 the zone of mineralization has been exposed
[67 ] 

for a length of 220 feet^ At the south end, a few weak

fractures, striking N.55 0W., carry seams of massive pyrite

with a little chalcopyrite. In the central portion a sulphide
[l.S-l*3 

replacement, 5-10 feetAwide, strikes N.55 0W. Pyrite in rounded

nodules and massive seams is themost abundant sulphide.
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It is accompanied by lesser amounts of chalcopyriteAup

5-10 percent of the mineralized material.

To the north of this long trench, two smaller trenches 

Nos. 25 and 26, have exposed a lenticular body of massive 

brassy pyrite that has a width of 20 feet^in trench No. 25. 

A network of narrow quartz stringers cuts the pyrite and forms 

a cellular mass of quartz in places where surface-weathering 

has removed the pyrite.

Trenches Nos. 27, 28, 29 and 30 are in andesite, along 

a zone of fracturing and alteration that trends west of north.

In trenches Nos. 27 and 29 the altered zone is about three
(0.9 "p 

feet wide. It carries seams and lenses of pale, brassy pyrite.

Sphalerite is the most abundant sulphide in trench No. 28, 

whereas chalcopyrite and pyrite are present only in small amounts. 

Sulphides occur in a narrow zone of fracturing, about 18
[45 6 w]

inchesAwide, and in massive stringers that branch off in a 

northwesterly and southwesterly direction.

A few trenches have been excavated farther south along 

the mineralized zone in claim P.19290 where there are fewer 

outcrops. Disseminated pyrite mineralization in quartz 

porphyry and andesite was noted in the trenches examined.

It is unfortunate that the records of diamond-drilling 

done by Aconda Mines, Limited, have not been preserved, 

since sufficient drilling was done to permit an appraisal of
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the size and grade of the deposit. Drilling by Mordey 

Copper Mines, Limited, has been directed towards prospecting 

the zone to the south and probing other possibilities on 

the property.
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CANADIAN JAMIESON MINES LIMITED (14) 

Location and Ownership

The main property consists of 10 patented claims within 

Godfrey Township and 3 claims in Jamieson Township. The 

claims within Godfrey Township which were originally part 

of the G. Jamieson property are numbered: P. 41747 P. 37862, 

P. 27861, P. 28030, P. 27899, P. 37863, P. 27864, P. 20411, P. 27865, 

P. 27900, and occupy concession?!, Lot 9, north half and 

south half, northwest and northeast quarter; concession JZT, 

lot 10, south half, northeast quarter; concession^, north 

half, northwest, northeast and southeast quarters. A single 

claim P. 10583 in concession H, lot 12, north half northwest 

quarter also belongs to Canadian Jamieson Mines Limited (formerly 

G. Jamieson claim) and has been described previously by Hogg 

(1954, p. 36).

HISTORY AND DEVELOPMENT

The early history of the property has been described by
p.36-37 

Hogg f 1 954) and is quoted here:

"The northwest quarter of the north half of lot 9, 
concession VI, in which the best mineralized occurrence 
is located, was staked in November, 1926, as claim 
P. 12790 for John Shankman of Timmins. It was part of a 
group of claims optioned to Noranda Mines, LimitedjrfUWtttwe
y*** largely confined to a gold occurrence on the west 

boundary of the property.
In 1935 the claim was restaked as P. 20533 by Gus. 

Swanson of Timmins. He held it until 1941. Mr. Swanson 
did most of this work on an exppsure of disseminated 
sulphide located about 200 feet^t'o the northeast of the 
massive sulphides later exposed by George Jamieson.



-235-

In December, 1941, Mr. Jamieson staked the ground as 
claim P.27861, and he has held it since that time. 
A great amount of trenching and excavation has been 
done, largely by Jamieson himself. With no outside 
financial assistance, Jamieson has also completed 
2,500 feerJSf diamond-drilling."

Ferguson (1944) reported that approximately 1,000 feet C$00 ̂  

of diamond drilling by G. Jamieson was completed before October 

15, 1943, A magnetometer survey of the property was carried 

out in the late 1940 T s by Hollinger Mines Limited.

The property was obtained by Canadian Jamieson Mines Ltd., 

in April 1964 under an option along with other claims in Robb, 

Jamieson and MacDiarmid Township that were held in the estate 

of G. Jamieson. Induced polarization, electromagnetic and 

geological surveys were carried out as well as 38,283 feet fJ',664mJ

of diamond drilling on the Godjrey claims. This drilling out- g
ft80, ooo t) SS B 

lined^approximately 530,000tons of ore estimated to grade 2.487, g g
(0,39/t) l o 

Cu., 4.227o Zn., 0.009 oz. Au., and .857o Ag.(The Mine Staff, B ~

mine plant was announced on February 18, 1965 (Northern Miner
(360 t) 

1965). The mine plant with a 400 ton^per day capacity was

brought from Red Lake and the head frame was transported from

Blind River, Ontario. A 760 foot^shaft with levels at 250,
(76, 107X n?; '75 aw** 2/3 KVI)

350, 450, 575, and 700 feetAwas used to develop the deposit

1968). l
i

The contract for shaft sinking and construction of the g
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A more detailed description of the mining and milling methods 

used at the mine are given in an article by the Mine Staff 

(1968). Photograph 19 shows the surface plant as seen 

from the road to the Mt. Jamieson fire tower.

All of the concentrates produced were sold to the Boliden 

Mining Co., of Sweden. These concentrates were stock piled 

at the mine on a cement platform, then shipped by truck to 

the railway line in Timmins.

Table 15"

gives the production of metals from the mine. Operations 

ceased in February 1971 and part of the mine plant was dis 

mantled and shipped to another mine site south of Timmins.

Lif.?v

GEOLOGICAL SETTING OF THE DEPOSIT

The deposit is situated at the contact of a rhyolite 

unit and a basalt-andesite unit. These host rocks form the 

middle part of a volcanic cycle which extends from the Kam- 

Kotia mine area in Robb Township, through Jamieson Township 

to southern Godrey Township. The chemical composition of 

the basalt lavas is represented by sample 7 given by .Hogg 

(l954, p.16). The chemical composition of the rhyolite is 

given by sample A in Table 4-

The geology of the surface and showings has been described 

in detail by Hogg (l954). In addition, Ferguson (1944) 

has described the geology and mineralogy of the exposed surface

showings.
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The description quoted below is taken from Hogg (l954; p.37-4-1) 

and Ferguson (1944, p.28).

"Keewatin volcanic rocks, of acid to intermediate 

composition, underlie most of the Jamieson property. They 

are intruded by a few narrow aplitic and spherulitic dikes 

that are probably related to the stock of granophyric granite 

that outcrops about half a mile to the west. Dikes of 

Matachewan diabase, striking slightly west of north, cut the 

older rocks and the mineralized zone, truncating the shearing 

at about 40 degrees. [See geological plan of part of the 

Jamieson property in back pocket of Hogg 1 s report j

The rhyolitic rocks of Keewatin age include flows, 

pyroclastics, sills, and dikes. The intermediate rocks of 

Keewatin age include massive arid pillowed flows, pyroclastics, 

and narrow bands of tuff. Some of the rock classed as spheruli 

tic rhyolite-may be of post-Keewatin age, and genetically related 

to the granitic rocks that crop out farther west.

The fresh rhyolite is a dark-grey, siliceous rock with 

prominent "eyes" of glassy quartz, and a white-weathering surface. 

The fresh surface is, in some cases, darker in colour than the 

fresh surface of andesite, but the siliceous nature is apparent 

both on fresh and weathered surfaces. Alteration to sericite 

is widespread, especially in the spherulitic lavas. It 

produces a rock that is waxy yellow both on freshly broken 

and weathered surfaces.
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The andesitic flows are dark-green and choloritic, except 

in the zone of mineralization and close to contacts with 

rhyolite sills and dikes* Here they are silicified and develop 

"eyes" of quartz. Silification can be seen extending along 

tuffaceous bands in andesite where it is intersected by rhyolitic 

dike s

The rocks in the mineralized zone are so highly altered that 

it is difficult to be certain of their origin except that 

they fall within a band of rhyolite that can be traced from 

outside the area of intense alteration. Ferguson [1944 p. 28] 

examined the rock mincroscopically and described it as follows: 

"In the mineralized portion of the shear zone the rock is 

very fine grained and black in colour. Examination of a 

thin section shows that it contains about equal amounts of 

quartz and chlorite. Most of the quartz is in extremely 

small crystals, but a few larger crystals are present, giving 

a porphyritic texture. The black colour is caused by minute 

flakes of graphite. A few small fragments appear which resemble 

the spherulitic rhyolite that is exposed in the vicinity. 

Probably some fragments have been deformed by shearing. 

Small veinlets of quartz and carbonate traverse the groundmass. 

Pyrite appears along these veinlets and has also replaced 

parts of the spherulitic fragments. This rock is a chlorite 

schist that has been silicified and mineralized."
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Structure

The Keewatin volcanics on the Jamieson property have been 

tightly folded to form a series of steeply dipping isoclinal 

folds that strike N. 50 W. Folding has been obsured and complicated 

by shearing and faulting, and by the intense alteration along 

the mineralized zone.

Regional shearing, striking N 0 500W., has affected all the 

volcanic rocks, but it is best developed in the rhyolites. 

Narrow zones of more intense shearing are developed locally, 

striking parallel to the regional schistosity, and dipping 

vertically or steeply to the northeast. Faulting has taken 

place along some of the narrow sheared zones, which truncate 

tuffaceous bedding in a band of rhyolite exposed about 500 

feet [150m] southeast of the main pit.

Apparently faulting has also taken place along the north- 

striking fractures that have been occupied later by diabase 

dikes. Andesitic and rhyolitic flows have great variations 

in width on the two sides of diabase dikes *

Sulphide mineralization is associated with shearing and faulting 

on the north limb of a minor anticlinal fold. The greatest 

concentration of sulphides exposed to date is loated about 

50 feet [15m] east of a dike of quartz diabase.



DESCRIPTION OF DEPOSIT

Development work has been concentrated in 
three areas on the property. Two of these are along 
the same strike in sheared rhyolite, being separated 
by the quartz diabase dike and by covered ground. 
The east copper "showing" is on claim P.27861, and 
the west copper "showing" on P.'27862. The third is 
a gold "showing" that lies near the west boundary of 
claim P.27862, to the west of the copper "showings".

The most impressive "showing" on surface is on 
claim P.27861, near the southwest corner. It is ex-

l ^d wyt J —

posed in an open pit, 125 feet A long and 10-40 feetL3-i2mJ 
wide. The north half of this pit was filled with 
water at the time of the present examination. In 
the south half, massive sulphides reach a maximum r ..i: 
wijdth of 10 f eetj* but they pinch out towards the 
south edge of the pit. The west wall is heavily 
mineralized with disseminated sulphides that can be 
traced bevond the massive lens to the south. 
FergusonCI?^tates that:

"The sulphide zone is exposed continuously for 
90 feet/in the main pit. The next 20 feet.co the/\ l *\
southeast is not so well/exposed, but beyond this 
point another 20 feetA of we 11-mineralized material 
is present. Throughout much of itSL length the 
massive sulphide zone is 4 1/2 feetAwide, but the 
south end is narrower. On the west side of the 
massive sulphides 3 to 4 feet'Abt xlisseminated sul 
phides occur/'

Disseminated sulphides with massive lenses and 
/veinlets are exposed over a length of 270 feet f 62 m] 
At the north end the sulphide zone passes into deep 
overburden, and on the south end it clings to the edge 
of the outcrop and may be present under covered ground 
to the west.

Seven diamond-drill holes were located over a 
length of 350 feet^along the strike to test this zone 
at shallow depths. The most northerly hole (No. 3) 
intersected a diabase dike and was not continued 
through the dike to the projected location of the 
mineralized zone.

The accompanying table gives a summary of the 
values obtained in the best-mineralized sections of 
holes Nos. 1-7.

l. by boidale



-241-

Diamond Angle From To Core Values Description 
drill hole______________________length Copper Zinc-   ^-

[m] [m] [m]
No. 1..... 46O feet feet feet percent percent Two sections of

44.5 63.0 18.5 3.49 7.27 massive sulphide 
[13.6] [19.2] [5.6] separated by

5 ft., [1.5m] 
of disseminated 
sulphide

No. 2..... 450 81.5 110.0 28.5 1.24 1.50 Includes two
[24.8] [33.5] [8.7] sections of

massive 
sulphides 9 6c 
3.5 ft;, 
[2.7 6c l.lm] in 
core length, 

: and 9.7 ft.
[3.0m] of barret 
rock not 
assayed. 

No. 4..... 600 143.8 146.9 3.1 1.46 0.90 Disseminated
[43.8] [44.8] [1.0] sulphides 

No. 5..... 450 54.7 62.0 7.3 3.56 3.87 80 percent
[16.7] [18.9] [2.2] massive

sulphides. 
No. 6..... 600 57.8 70.2 12.4 0.27 (L) Disseminated

[17.6] [21.4] [3.8] sulphides. 
No. 7..... 600 117.5 120.7 3.2 0.53 (1.) Disseminated

[35.8] [36.8] [1.0] sulphides

l. Not assayed
DDM DOES NOT GUARANTEE ACCURACY 

PE NUMERICAL VALUES
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Holes Nos. 2 and 4 were drilled at 45 and 60 degrees, 

respectively, to intersect the mineralized zone directly 

beneath the main pit. Hole No. 2 intersected the zone at 

a verticial depth of 30 feet [9.1m], indicating a steep dip 

to the northeast on the massive sulphide lens. Disseminated 

sulphides were present throughout this hole from 60 to 178 feet 

[18.3-54.3m] with massive sulphides occurring in three places 

over core lengths of 9 1/2 feet [2.9J, 3 1/2 feet [l.lm], and 

9 inches [23m]. Hole No. 4 intersected the zone at a vertical 

depth of 130 feet [39.6m], where 20 feet [6.1m] of core carried 

about 50 percent sulphides in massive form. In this case 

massive pyrite in radiating and concentric nodules made up 

most of the sulphide zone. Disseminated sulphides, including 

chalcopyrite and sphalerite, were encountered in quartz- 

carbonate stringers and veinlets throughout most of this hole.

Diamond-drill holes Nos. 5 and 6 were located 150 feet 

[46m] south of No. 2. They were both drilled from the same 

set-up at angles of 45 and 60 degrees, respectively. Hole No. 5 

intersected 8 feet [2.4m] of massive sulphides at a vertical depth
[]3.7w.]

of 45 feet. This section carried about 80 percent sulphide 

minerals, including pyrite, in coarse, fractured cubes, and both 

chalcopyrite and sphalerite as fracture fillings with minor 

amounts of quartz.
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fe/wjj 
 fC Hole No. 6 encountered 20 feet^of scattered 

disseminated sulphides, but only 6 inches/of 
massive sulphides.

Holes Nos. l .and 7 were drilled on the same 
section, 40 feetAapart and 90 feet^sbutheast of No.5 
hole. Hole No. l is a 46-degree hole; and No. 7, 
located 40 feet ̂"Behind it, is a 60-degree hole. Dis 
seminated sulphides occurred throughout hole No. l in 
varying amounts, and three intersections of massive 
sulphides including chalcopyrite, sphalerite, and 
pyrite were also encountered in core lengths of,.10 1/2 
feet^ 1/2 feet^'and 6 in^he^^Thirty-two feet^f 
core from 219 and 251 feeE^carriecT 50 percent sulphides 
consisting largely of massive pyrite in concentric 
and radiating concretions. Hole No. 7 was drilled to 
a depth of 150 feetLs:7and encountered only disseminated 
sulphides; but it seems probable that it did not 
pass through the entire zone of sulphide mineralization.

FergusonA ^ives a description of the mineral 
occurrence in the main pit:

"The weathered outcrop is dark blue-black in 
colour with occasional patches of green and a 
mottling of pyrite. This material is porous and 
crumbles to the touch. The green colour is given by 
malachite, and the blue is mainly covellite. Some 
fragments from the pit have a coating of white powder 
along schistosity planes, which probably is a sulphate. 
Pyrite is present as very fine cubes and also as -, 
rounded nodules as much as a quarter of an inchA in 
diameter. Many of these concretions have a radial 
structure when broken.

Where blasting has exposed fresher material, the 
massive zone is in places brecciated. In the dis 
seminated zone the sulphides are largely restricted 
to veinlets, which enlarge in places to augen-like 
masses. These veinlets are mainly parallel to the 
schistosity, but smaller veinlets cut across it. 
In the massive zone, sulphides make up an estimated 
80 per cent of the rock. Over the 41/2 foot^width 
where this zone is exposed in the main pit, half of 
the sulphides is estimated to be pyrite with the 
remainder equally divided between chalcopyrite and 
sphalerite.
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T Rather than being present in equal proportions, 
one or other of these last two minerals tends to 
predominate.

Quartz, carbonate, pyrite, chalcopyrite, and 
sphalerite were formed in the earliest period of 
mineralization, probably in the given order. This 
was followed by brecciation. After the brecciation 
a fibrous variety of quartz as well as concretionary 
pyrite, which contains chalcopyrite and sphalerite, 
formed. Supergene minerals, such as malachite, 
covelite, and sulphate (?) have formed in the zone 
of weathering." HucJl^ "^ L ^ **^1

About 1,200 feetA northwest of the main pit, a 
second area of sulphide mineralization, which is ex 
posed on surface, has been actively developed by 
trenching. This mineralized area lies along the 
projected strike of the same zone of shearing in 
which the main copper "showings" occur, and is in 
rhyolite interbedded with andesite^and folded into a 
series of drag folds. Disseminated sulphides occur 
in the sheared rhyolite on both flanks of minor 
anticline. The andesite forming the core of the 
anticline has fractured into a series of closely 
spaced, uniform fractures striking N.70 0E. These 
fractures are filled with quart z-trourma line vein 
material, which carries only small amounts of pyrite. 
They also occur in the rhyolite but are much less 
common than in the andesite.

Disseminated sulphides occur in the rhyolite over 
a zone roughly 300 feet Ain diameter and, to a lesser 
extent, in andesite near the contacts. No massive 
sulphide lenses of importance have been uncovered in 
this area, and most of the disseminated type of sulphide g 
is pyrite. Chalcopyrite is also present, and malachite K 
alteration was observed in some of the pits. In o 
diamond-drill hole No. 10, which penetrated Rart of this 
mineralized zone, a section of core, 5.6 feefrxaTn length, | 
assayed 0.14 percent copper. | o

The third area which ;has been developed by g |5 
trenching and rock excavation is near the west boundary ^ | 
of claim P.27862. Development work on this "showing" g K 
was first begun by Noranda Mines, Limited, and has been 8 ^ 
continued by George Jamieson. A pit has been sunk on g 
a vein breccia consisting of quartz with angular o, 
fragments of andesitic wall rock and a little carbonate, 
the vein having a maximum dith of 18 inches. Pyrite 
occurs in coarse crystals and in seams and masses.

"Z
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A small amount of chalcopyrite accompanied by 
dark-grey sphalerite is also present.

To the north and west of the large pit, which 
is on an outcrop of andesitic lava, a stockwork of 
quartz stringers is exposed. Two small pits have S 
been sunk on small lenses of massive sulphide with s 
minor amounts of quartz. 0 o

Low values in gold are reported by various J 2 
prospectors who have worked on this outcrop. A in 
character sample of vein material including, chai- B c 
copyrite and sphalerite, taken by the writer^assayed p | 
0.02 ounces of gold per tonCfl-Vg/tU," 2 3

fi t7!c w

8
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CHARACTER AND ORIGIN OF THE SULPHIDES

The ore zones developed by mining operations have 

been found to consist of massive, brecciated and spherical 

pyrite lenses which are cut by irregular masses and veins of 

sphalerite and chalcopyrite. The sphalerite and chalcopyrite, 

also occurred in disseminated forms throughout the matrix of 

the brecciated and spherical pyrite host. Chalcopyrite has 

been found to surround spherical pyrite balls. This phenomenon was 

examined in a polished section by the author.

Radiating structures in pyrite balls are shown in photograph
2.1 

2.0 while photographA illustrates the texture of the massive

sulphide ore that contains the pyrite ball shown in photograph

2.0 . in the writers opinion the primary textures of the 

sulphides at the Canadian Jamieson mine are better preserved than 

the sulphides at the Kam-Kotia mine.

The Kam-Kotia pyrite bodies appeared more massive than the 

Canadian Jamieson bodies, and brecciated pyrite occurred in bands 

at Kam-Kotia. The majority of the sulphide bodies observed at 

the Canadian Jamieson mine on the 2nd and 3rd level were totally 

brecciated or were spherical shaped. Kalliokoski (1965) 

and Pyke and Middleton (1971) have previously described the 

textures of the sulphides at Kam-Kotia.
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The sulphide zones are locate^ dlong the contact of a

to&to. 
mafic .volcanic unit which occurs belowthe sulphide zones, and

a rhyolite which is situated stratigraphically above the 

sulphide zone*. The geological setting can be "seen from the 

section maps of the mine illustrated in charts 

H , I , J ) K 3 and L given at the back of this 

report. The mafic ̂ olcanics are basaltic, and range from 

dark green to light green to gray in colour. In the foot wall
toeta

of the sulphide zones the mafic ̂ volcanics are chloritized and 

pyritized. The overflying rhyolite is only slightly 

sericitized and is altered and bleached to a grey coloured 

granular textured rock. The rhyolite becomes less glassy 

or cherty in the vicinity of the alteration effect. This may 

suggest that the sulphides were deposited before the deposition 

of the overlying rhyolite. Considering the character of the 

Kam-Kotia, Jameland, Kidd Creek and Genex deposits the sulphides 

at the Canadian Jamieson were probably implaced by fumerolic 

activity onto the surface of the seafloor and were subsequently 

capped by rhyolitic volcanics. Thus the deposit could be 

considered "stratabound". The mineralizing solutions must have 

continued over a period of time sine an apparent paragenetic 

relationship between pyrite, sphalerite, and chalcopyrite 

exists. Chloritization and sericitization most likely took 

place during the time that the sulphides were deposited and 

continued for a short time after deposition.
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Stringer sulphides within the country rock at the Canadian 

Jamieson mine are not evident as in the case of the Jamieson 

deposit. Sulphide stringers and quartz stockwork can be 

explained by deposition during fumarolic activity. However, 

these solutions never reached the seafloor sine they were 

precipitated in place within the host rocks. Quartz stock  

works, at the Genex and Kam-Kotia deposits mark a period of 

hyrothermal activity which accompanied and possibly followed 

sulphide deposition.

Petrochemical evidence given earlier in this report 

strongly suggests that the volcanics surrounding the sulphide 

deposits in the area were der^ived from the same source as 

the hypabyssal mafic and felsic intrusives in the area. 

Cutting of the sulphides at the Kam-Kotia mine by basalt dikes 

(Pyke and Middleton, 1971) suggests that volcanism was still

active after sulphide deposition. These same basalt dikes
porphyry

cut the quartz-albiteA intrusives occurring west and south- 

west of the Canadian Jamieson mine. Thus it may be possible 

that fumarolic activity was aided or generated by the pressure 

of high-level volcanic intrusives in the area. The exact 

source of metals in this process is still in question, however, 

as a generalization, the metals were derived at some stage of 

differentation of the volcanic pile and either reached surface 

in solution direct from high level intrusives or were derived 

from volcanic rocks containing metals by the ascending hydro 

thermal solutions.



RECOMMENDATIONS TO PROSPECTORS

Knowledge of the volcanic stratigraphy is very important 

in this area when searching for massive sulphide deposits. 

The Kam-Kotia deposit in Robb Township, the Jameland deposit 

in Jamieson Township as well as the Canadian Jamieson and 

Genex deposits lie within the lowest volcanic cycle observed 

in the region. This cycle is characterized by basalt lavas 

and sodic felsic volcanics. Overlying this cycle occurs what 

may be another volcanic cycle or a chemically different upper 

extention of the lower sodic felsic volcanics. This upper 

unit or cycle is characterized by extensive potassic felsic 

metavolcanics which are inturn overlain by wide-spread, soda-

rich tuff breccia (water-laid breccia). Thus the potassic felsic

neta
volcanics can be used as a stratigraphic "marker horizon" which

could be traced using rock geochemistry. A rough estimate of 

the location of these horizons has been given earlier in Chart"

B. .
To wns h i' p 

The soda rich felsic Avolcanics in eastern Turnbull^may be
deposits 

a promising area to search for massive sulphide^. Surveys to

date have not uncovered any massive sulphides in this area, 

however, deeper exploration of the area using specially
av\d eteet*-arriftglri*tic.

operated induced polarization surveys or rock geochemistry may 

be justified.
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Peridotite occurrences in southwestern Turnbull Township 

and in the northeastern corner of Whitesides Township may have 

potential as nickel-bearing sulpbide exploration targets. 

Nickel occurrences in Whitesides Township and northeastern 

Carscallen Township have been reported. (Pyke et al. 1973; 

Leahy 1968).

Quartz veins associated with early and late felsic intrusions 

may provide targets for gold exploration. Pyritized and sericitized

portions of the eastern part of the quartzalbite porphyry bodyA

occuring in eastern Turnbull Township may be worth exploring for 

gold mineralization.

Graphitic horizons are common in the upper portions of the 

felsic metavolcsnic units, especially above the potassic 

felsic metavolcanic unit. These graphitic units should be 

considered during interpretation of electromagnetic data.

Seismic refraction profiling of drill targets would be 

benificial since the site for the drill collar could be optimized, 

and bedrock topography features associated with "overburden" 

conductors could be identified.

The association of intrusive and extrusive rocks may serve 

as a general guide to selection of areas that are volcanic 

centers. The occurrence of high level-subvolcanic felsic and 

mafic intrusives in a volcanic region may also guide the prospector 

to areas of hyrothermal-fumarolic activity within the .volcanic

rocks overlying the hi^i-level intrusions.
Regional gravity anomaly patterns may also provide information

about the location of volcanic centers.
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Photo 1: Agmatite from Robb Creek area, Turnbull Township, 
composed of gabbro (dark fragments) intruded by 
granodiorite.



Photo 2: Fractured and jointed massive rhyolite, concession 
5-6, boundary, lot 7, Godfrey Township



Photo 3: Fault brecciated massive rhyolite, concession 6, 
lot 8, Godfrey Township.



Photo 4: Rhyolite breccia, concession 5, lot 9, Godfrey 
Township*



Photo 5: Rhyolite breccia, eastern Turnbull Township, \ mile
east of 26 Mile Creek and 200 feet south of Lally Road,



SK

Photo 6: Rhyolite breccia, 150 feet west of Genex Mine shaft, 
showing ellipsoid to rounded fragments.



Photo 7: Drill core samples of tuffaceous argillite (banded 
sample), and water-laid breccia (2 samples) from 
concession 3, lots 4, 5, 6, Godfrey Township. 
Cores are inches in diameter.



Photo 8: Water-laid volcanic breccia, concession 5, lot 6. 
Showing different fragment types.



Photo 9: Banded diabasic gabbro in northwestern Turnbull Township,



Photo 10: Fractured and sheared quartz porphyry.



Photo 11: Xenolith of quartz porphyry in microdiorite, 
concession 5, lot 10.
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Photo 12: Glacial erratic in southeast Turnbull Township



Photo 13: Airphotograph of Mt. Jamieson area showing north 
trending fracture pattern that controls diabase 
dikes.



Photo 14: Building at the site of the DeSantis Porcupine 
Mine, southwest Turnbull Township*



Photo 15: Remains of timbered shaft on former G. Martel 
claim P. 35785, eastern Turnbull Township.
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Photo 16: Genex headframe, concession 3, lot 9, Godfrey 
Township. Photo taken 1970.
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Photo 17: ft- O.-,



Photo 18: Quartz stock work in jointed rhyolite, 200 feet 
southwest of Genex shaft, Godfrey Township.



Photo 19: Canadian Jamieson mine surface plane viewed from 
Mt. Jamieson. Highway 576 in foreground.
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Photo 20: Pyrite nodule showing radiating structure. 
Nodule is 10 mm in diameter. Chalcopyrite 
is confined to rim of nodule.
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Photo 21: Sulphide ore from Canadian Jamieson Mine, 3rd level, 
showing nodular and brecciated character of the 
pyrite host. Scale is in inches.
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TABLE 3 PARTIAL AND TOTAL CHEMICAL AND X-RAY ANALYSES OF 

MAFIC TO INTERMEDIATE VOLCANIC ROCKS FROM GODFREY 
AND TURNBULL TOWNSHIPS

St02
Al2^3
F6203
FeO
MgO
CaO
Na20
K20
H20+

T102

S
MnO

Total
Specific Gravity

K20 * Na20

Ba
Gr
Sr
V
Zr
Y

70-732

51.5
10.5
13.9

3.14
7.80
2.09

.74

1.64

.27

2.83

2.83

.
40
50

300
300

50

70-746

49.8
13.6
15.3

4.72
8.46
2.46

.44

1.85

.26

2.95

2.90

TRACE

200
80

100
250
400

80

70-57

49.0
13.6
24.9

7.17
.96
.12
.02

1.34

.18

2.94

.14

ELEMENTS

.
100

10
150
150
30

70-246

57.6
14.6
9.85

4.05
6.24
2.48
2.79

.95

.16

2.87

3.27

(ppm)

200
300
150
100
200

20

70-356

48.4
12.5
26.5

4.85
.86
.17
.13

1.40

.17

2.90

.30

m
50
10

150
150
40

70-468

48.5
14.5
12.6

1.94
7.30
2.60

.89

1.01

.21

2.82

3.49

200
200
50

200
100
30

70-509

55.4
13.2
13.5

4.71
7.25
4.14

.49

1.16

.24

2.93

4.63

200
150
40

200
150
60



TABLE 3 SAMPLE DESCRIPTIONS AND LOCATION

70-732 Pillowed basalt, dark green, sheared; con. 5, 
lot 9, Godfrey Township,

70-746 Basalt, massive, dark green; con. 4-5 
boundary, lot 9, Godfrey Township.

70-246 Andesite, fine-grained, hard, green; 8,000 
feet southwest of New Year's Lake, Turnbull 
Township.

70-356 Basalt-andesite, chloritized, sheared, dark 
green; northeast Turnbull Township.

70-468 Basalt, dark green, chloritized; 1,200 feet 
west of Tumbull-Godfrey Township line, 
southeast Turnbull Township.

70-509 Andesite-light green, sheared, 5,300 feet 
east of Twenty-six Mile Creek, southeast 
Turnbull Township.
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70-716

S102 x 78.0 
A1203 x 11.1 
FC203 x 2.90
FeO 
MgO x .50 
CaO x .60
Na20 c 2.80
K20 c 3.62 H204"
H20"
C02 
Ti02 x .35 
P20s
S
mo x .41
Total
Specific 
Gravity 2.65 

Na204K20 6.43 
K20XNa 20 . 1.29

Ba 400 
Gr 250 
Sr 30 
V 10 
Zr 500 
Y 300

70-717

77.4 
11.8 
2.49

.90 

.29
3.54
3.55

.32

.64

2.66 
7.09 
1.00

500 
300 
40 
10 

400 
300

70-718

76.7 
10.9 
1.60

.32 

.49

.73
7.19

.30

.26

2.63 
7.92 
9.85

600 
200 

^10 
10 

400 
300

: ! ]
; TABI* 4 Partial and Total Chemistry and X-Ray Analyse.. i pf Felsic Volcanic Rocks from Godfrey and Turnbull Townships
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SAMPLE DESCRIPTIONS AND LOCATIONS*

70-716 Rhyolite, massive, grey-black, cherty; con. 5, 
lot 7, west side of Highway 576, Godfrey 
Township.

70-717 Rhyolite, massive, grey; con. 6, lot 7, Godfrey 
Township.

70-718 Rhyolite, massive, grey; con. 6, lot 7, Godfrey 
Township.

70-719 Rhyolite, cherty, massive, grey black; con. 6, 
lot l t Godfrey Township.

70-720 Rhyolite, numerous quartz phenocrysts, grey; 
con. 6, lot 6, Godfrey Township.

70-721 Rhyolite, numerous quartz phenocrysts, grey; 
con. 5, lot 7, Godfrey Township.

70-723 Rhyolite, massive, light grey, cherty; con. 5, 
lot 7, Godfrey Township.

70-724 Rhyolite, massive, cherty, white (altered?); 
con. 5, lot 8, Godfrey Township.

70-725 Rhyolite, massive, yellowish, slightly serici-
tized, sheared; con. 5, lot 8, Godfrey Township.

70-726 Rhyolite, cherty, massive, grey black; con. 5, 
lot 8, Godfrey Township.

70-727 Rhyolite, white, cherty; con. 5, lot 8, 
Godfrey Township.

70-728 Rhyolite, white to pink, cherty, con. 5, 
lot 8, Godfrey Township.

70-729 Rhyolite, white, massive, cherty, (altered?); 
con. 5, lot 8, Godfrey Township.

* See Chart D



70-730 Rhyolite, yellowish, sericitized, sheared, 
con. 5, lot 8, Godfrey Township.

70-731 Rhyolite, massive, cherty, reddish colour; 
con. 5, lot 9, Godfrey Township, beside 
Genex mine road.

70-733 Rhyolite, sheared, slightly sericitized 
tuff; con. 5, lot 9, Godfrey Township.

70-734 Rhyolite, porphyritic, tuff sericitized, 
sheared; con. 5, lot 9, Godfrey Township.

70-735 Rhyolite breccia-agglomerate, sericitized, 
con. 5, lot 9, Godfrey Township.

70-736 Rhyolite, porphyritic, sheared; con. 5, 
lot 9, Godfrey Township.

70-373 Rhyolite breccia-agglomerate; con. 5, lot 9, 
Godfrey Township.

70-739 Rhyolite, massive, grey; con. 4, lot 11, 
Godfrey Township.

70-748 Rhyolite, sericitized, yellowish; con. 4, 
lot 9-10 boundary.

70-760 Rhyolite, massive; con. 4, lot 10, Godfrey 
Township.

70-761 Rhyolite, massive; con. 4, lot 10-11 boundary 
Godfrey Township.

70-271 Rhyodacite-rhyolite, massive, grey-green;
4,600 feet east of Robb Creek, northwestern 
Turnbull Township.

70-472 Rhyolite breccia-agglomerate, sericitized; 
6,600 feet west of southeast corner of 
Turnbull Township.

70-483 Rhyolite-tuff, sheared; 1,100 feet north of 
southern Turnbull Township line, southeast 
Turnbull Township.



70-487 Rhyolite, slightly sheared; 650 feet north 
of southern Turnbull boundary, southeast 
Turnbull Township.

70-499 Rhyolite, cherty, carbonate visible; 2,700
feet east of Twenty-six Mile Creek, southeast 
Turnbull Township.

70-501 Rhyolite, quartz phenocrysts, sheared, some 
visible pyrite; 750 feet west of eastern 
Turnbull Township boundary.

70-503 Rhyolite, quartz phenocrysts, sericitized, 
chloritized; 3,200 feet east of Twenty-six 
Mile Creek, in contact with feldspar por 
phyry, southeast Turnbull Township.

70-508 Rhyolite, grey green, pyrite visible; 3,900
feet east of Twenty-six Mile Creek, southeast 
Turnbull Township.

70-513 Rhyolite-Rhyodacite, quartz phenocrysts, 
foliated; 1,70O feet east of Twenty-six 
Mile Creek, southeast Turnbull Township.

70-515 Rhyolite, fine grained, pyrite visible, sheared; 
2,500 feet south of southwest corner of claim 
P. 5295, southeast Turnbull Township*

70-517 Rhyolite, pinkish, porphyritic; 2,550 feet 
south of claim ; P. 5311, southeast Turnbull 
Township.

70-521 Rhyolite, massive; 1,850 feet south of claim 
P. 5311, southeast Turnbull Township.

70-768 Rhyolite, cherty, massive; 250 feet west of
eastern boundary of claim 14484, southeastern 
Turnbull Township.

70-798 Rhyolite, grey-green, cherty; 120 feet south 
of South Godfrey Lake, con. l, lot 10, 
Godfrey Township.

Mi 
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70-800 Rhyolite-breccia-agglomerate, sericitized; 
1,500 feet south of South Godfrey Lake, 
con* If lot 10, Godfrey Township.

70-803 Rhyolite, massive, black-grey, porphyritic; 
1,500 feet north of south Godfrey Township 
boundary, con, l, lot 9.

70-805 Rhyolite, cherty, massive, grey-black; 150 
feet north of southern Godfrey Township 
boundary, con. l, lot 8, Godfrey Township.

70-955 Rhyolite-tuff, sheared; 600 feet west of east 
Turnbull Township boundary, 300 feet south 
of Lally Road.

70-957 Rhyolite-rhyodacite tuff, sheared; 1,050
feet west of east Turnbull Township boundary.

70-980 Rhyolite, slightly sheared, grey green; con. 
3-4 boundary, lot 12, Godfrey Township, 
350 feet east of western Godfrey Township 
boundary.

70-981 Rhyolite, slightly sheared, grey green; con. 
3-4 boundary, lot 12, Godfrey Township.

70-982 Rhyolite-fragment from breccia, white to
yellowish, massive, small quartz phenocrysts; 
1,500 feet north of Lally road, eastern 
Turnbull Township.

A Rhyolite, massive, yellowish; underground at 
Canadian Jamieson Mine, Godfrey Township*

B Rhyolite breccia fragments, sheared; Amax 
claims, northeastern Turnbull Township.

C Rhyolite breccia matrix for sample B; Amax 
claims northeastern Turnbull Township.

D Rhyolite breccia fragments; Amax claims, 
northeastern Turnbull Township.



E Rhyolite breccia matrix for sample D; Amax 
claims, northeastern Turnbull Township.

70-809 Rhyolite, quartz phenocrysts; con. 4-5 boundary, 
lot 9, Godfrey Township.

70-749 Rhyolite, vesicular, possibly welded tuff, 
grey; con. 4, lot 9-10 boundary, Godfrey 
Township.

NOTE: Samples A to E courtesy of J.L. Kirwan.
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TABLE 5 TOTAL CHEMICAL AND X-RAY ANALYSES* OF WATER-LAID
BRECCIA FRAGMENTS AND MATRIX FROM GODFREY TOWNSHIP

69-15-1955 69-15-1956 69-15-1957 69-15-1958 

Si02 72.7 83.2 60.8 65.3
A1203 13.0
F&203
FeO
MgO
CaO
Na20
K20H20+
H20-
C02
Ti02
P20s
S
MnO

.36
3.07
1.55

.95
3.75
1.62
1.40

.18

.35

.48

.08

.21

.09

Total 99.8
S. G.

Ba s
Cr s
Sr s
V 8
Zr a
Y s

2.71

400
70

150
80

200
30

x - x-ray

69-15-1955
69-15-1956
69-15-1957
69-15-1958
69-15-1959 
69-15-1859

10. l 17.6 13.3
.12 .93
.73 4.73
.14 2.45
.78 3.20

4.04 5.45
.54 .76
.26 1.96
.10 .12
.36 1.41
.14 .52
.02 .28
.05 .16
.03 .17

-
1.53

.87
7.73
4.28
1.25

.51

.06
5.22
1.12

.19

.19

.10

100.6 100.5 101.6
2.64 2.70

TRACE ELEMENTS (ppra)

150 200
40 70

150 200
80

150 100
50 20

c* chemical s - emission

Matrix of breccia
Cherty rhyolite fragment
Feldspar porphyry
White rhyolite - rhyodacite
White, cherty rhyolite 
Feldspar porphyry

2.69

300
20

150
250
100
40

69-15-1959 69-15-1859 

76.8 62.1
13.4

.17

.67

.55
1.38
4.96

.72

.26

.04

.32

.31

.06

.05

.03

99.7
2.65

200
20

250
30

150
20

18.3
1.40
4.40
2.15
1.40
7.13

.08
1.45

.16

.24

.61

.06

.21

.15

99.8
2.71

^
100
100
150
100
-

^^^^
A?
f* MAR 6 1975
V
\ , WINES
Xl/aRAHlx

^
J

Note; All samples have been taken from a pit in an outcrop in the south 
half of lot 6, concession 5, Godfrey Township.

* Analyses by Mineral Research Branch, Ontario Division of Mines.



TABLE 6 Partial and Total Chemical and X-RayAnalyses of Early and Late 
Mafic Intrusive Rocks from God frey,Turnbull and Robb Townships

— W 9 —— — *

70-675

Si02 x 47.7
Al203 x 14.0
Fe203 x 11.1
FeO c 5.86
MgO x 4.45
CaO x 9.75
Na20 c 1.64
K20 x 0.08
H20* c 3.41
H20~ c 0.67
C02 c 0.19
Ti02 x 1.96
?205 c 0.37
S c 0.16
MnO x 0.25

Total 101.6
Specific
Gravity 3.04

K20-Wa20 1.72

Ba* s Z
Cr s 100 
Sr s 300
V s 300 
Zr 8 300
Yt a 40

3 Hot detected
c Chemical analyses
x X-Ray analyses
s Emission
t Detection limits:

j,
70-621

44.9
14.2
3.70

14.6
2.68

10.8
1.83
0.17
2.76
0.30
0.11
2.50
0.56
0.18
0.28

99.6

3.12
2.0

Z

300
100 
40
40

Ba-150,

.-
70-453

44.2
13.6
5.38

10.9
4.79

11.5
1.82
0.14
2.31
0.20
0.60
2.62
0.02
0.38
0.24

98.7

3.10
1.96

Z
10 

300
400 

20
Z

Cr-10, Sr-

70-707

46.9
11.6
7.40
9.70
4.65
7.98
1.79
0.44
3.82
0.26
2.76
2.40
0.28

4:0.01
0.20

100.2

2.92
2.23

150
100 
200
400 
300
40

, V-10

-
69-15-1491

50.0
- 14.9

3.37
9.84
6.80

11.9
2.18
0.12

.52

.22

.05
0.85

.01

.08
0.22

100.4-
3.04
2.30

Z
200 
200
300 
100
30

, Zr- ,

70-265

51.6
13.7
13.6

3.99
10.3
2.24
0.30

1.04

0.23

2.95
2.85

Z
100 
100
300 
50
30

Y-20

70-914

47.1
14.2
4.85
7.88
8.10
9.76
1.86
0.70
3.18
0.42
0.23
0.93
0.07
0.14
0.25

99.7

3.02
2.56

300
150 
200
200 
150

Z

i, y w
5044 5056 70-711 70-611 70-588 \ 70-569 70-422 70-403 70-393 70-390 70-359 70-354 70-353 70-343 70-181 70-89 70-60

i

49.5 48.6 50.0 53.3 48.4 49.7 44.3 49.5 50.3 52.0 48.2 50.7 50.0 50.0 41.6 45.2 48.2
13.5 15.7 12.1 14.6 14.0 12.1 12.8 18.5 18.1 13.2 15.6 11.3 12.0 11.0 6.35 12.5 13.1
17.0 12.4 18.5 16.0 17.9 16.5 21.5 8.01 11.4 16.8 11.2 19.1 19.4 18.2 27.0 13.4 18.9

4.35 5.43 4.94 4.23 4.57 , 4.68 2.90 7.46 8.11 2.80 4.93 3.92 4.55 4.09 6.02 5.87 6.47
9.60 11.0 6.55 8.75 10.7 ' 9.12 10.5 12.9 10.6 10.1 12.1 7.74 8.35 6.72 10.0 9.27 10.2
1.98 1.61 1.59 1.68 1.82 j 2.16 1.55 1.84 1.73 1.61 0.96 1.90 1.78 2.06 0.74 2.20 1.46
0.24 .14 0.24 0.16 0.31 0.53 0.21 0.22 0.63 0.12 0.12 0.16 0.32 0.16 0.34 0.22 0.17

.
1.84 0.91 2.27 1.88 2.35 2.16 2.30 0.28 0.44 1.35 0.59 2.84 3.72 2.72 4.06 1.34 2.23

.16 0.19 .26 .28 .30 o. 25 0.33 0.17 0.20 0.25 0.17 0.27 0.25 0.26 0.43 0.26 0.22

3.09 3.07 2.91 2.97 3.12 3.05 3.15 3.00 2.99 3.09 3.04 3.02 2.98 2.86 3.30 2.79 3.13
2.22 1.75 1.83 1.84 2.13 2 . 69 1-76 2 . 06 2.36 1.73 1.08 2.06 2.10 2.22 1.08 2.42 1.63

Trace Elements (ppm)

z a 2 z z 200 Z Z 200 Z Z Z Z Z Z Z Z
2|?0 fOO 100 100 100 100 so 300 150 50 500 70 40 60 40 100 150 

60 100 50 100 150 100 100 150 100 80 60 50 80 50 10 60 40
300 250 250 100 200 30o 40 150 150 100 200 300 300 . 250 150 150 200 
300 100 400 200 100 30o 100 30 30 30 30 500 300 500 500 200 100

30 20 30 30 20 50 40 Z Z Z 30 60 30 60 Z 30 20

* l

70-54

49.5
11.9
14.0

3.82
12.2
1.86
0.27

2.69

0.14

3.05
2.13

Z
100 
100
300 
300
30

70-747

47.2
12.0
18.1

10.3
6.00
1.96
0.60

1.78

0.30

2.94
2.56

150
150 
30

300 
300

30

70-92

36.7
15.4
23.6

12.4
.85
.32
.26

1.08

.14

2.99
.58

150 
< 10

200 
100
30

70-516

50.1
12.4
17.5

5.51
8.50
2.29

.25

2.02

.26

3.00
2.54

Z
150 
100
250 
300
50

i



TABLE 6 SAMPLE DESCRIPTIONS AND LOCATIONS*

70-675 Late Mafic intrusion, porphyritic gabbro, 
dark green, cream coloured feldspar pheno- 
crysts; 2,900 feet north of Lally Mine shaft, 
eastern Turnbull Township.

70-621 Gabbro, dark green, fine to medium grained, 
saussaritized feldspar phenocrysts resembles 
intrusive basalt from Jamesland Mine area; 
2,600 feet west of south flowing arm of 
Robb Creek, western Turnbull Township.

70-453 Gabbro, green, medium grained; 4,250 feet
east of western Turnbull Township boundary.

70-707 Late mafic intrusion, dark green, fine grained, 
basalt dike cutting quartz porphyry; 3,600 
feet west of eastern Turnbull Township 
boundary, northwest of Lally shaft.

69-15-1491 Basalt porphyry, grey, fine grained matrix 
with white feldspar phenocrysts; 6,200 feet 
west of New Years Lake, Turnbull Township.

70-265 Gabbro-basalt, dark green, fine grained, 
saussaritized feldspar phenocrysts; 4,000 
feet east of Robb Creek, northwestern 
Turnbull Township.

70-914 Intrusive andesite grading into feldspar 
porphyry, grey green, fine grained; 1,450 
feet north of northwest corner of claim 
P. 5310, eastern Turnbull Township.

5044 Gabbro dike, diabasic texture, dark green, 
saussaritized feldspar phenocrysts, may be 
Late Mafic Intrusion; Winter Lake Road, 
Robb Township.

5056 Gabbro, dark green, numerous saussaritized 
feldspar phenocrysts, Robb Township.

* See Chart D



70-711 Basalt dike, dark green, fine grained; 2,000 
feet north of Lally shaft.

70-611 Gabbro, fine-grained, dark green to black, 
resembles "intrusive andesite from Jameland 
Mine; 1,400 feet west of south flowing arm 
of Robb Creek, western Turnbull Township.

70-588 Gabbro, medium grained, diabasic texture;
2,050 feet east of north flowing arm of Robb 
Creek, western Turnbull Township.

70-569 Gabbro, fine-grained, dark green to black, 
resembles 70-611; 5,250 feet east of north 
flowing arm of Robb Creek, western Turnbull 
Township.

70-422 Gabbro, medium-grained, dark green with pro 
minent saussaritized feldspar phenocrysts, 
foliated, resembles 70-675; 500 feet north 
of east-west arm of Robb Creek,' southwestern 
Turnbull Township.

70-403 Gabbro, medium-coarse grained, large laths of 
actinolite, asussaritized feldspar; 9,500 
feet east of south western corner of Turnbull 
Township.

70-393 Gabbro, medium-coarse grained, slightly
porphyritic, massive; 3,150 feet north of 
southern Turnbull Township boundary, south 
western Turnbull Township.

70-390 Gabbro, medium-grained, foliated, porphyritic; 
dark green, resembles 70-422; 400 feet south 
of east-west arm of Robb Creek, southwestern 
Turnbull Township.

70-359 Gabbro, medium-fine grained, diabasic texture; 
600 feet east of south flowing arm of Robb 
Creek, western Turnbull Township.

70-354 Gabbro, dark green, highly chloritized; 5,200 
feet south of Christmas Lake, northeastern 
Turnbull Township.



70-353 Gabbro, medium-grained, chloritized, visible 
ilmenite; 1,000 feet west of eastern Turnbull 
Township boundary.

70-343 Gabbro, medium-coarse grained, chloritized, 
visible pyrite; 2,100 feet west of eastern 
Turnbull Township boundary.

70-181 Gabbro, medium to coarse grained, visible 
pyrite; 800 feet west of eastern Turnbull 
Township boundary.

70-89 Gabbro, black, fine-grained; 3,950 feet south 
of Christmas Lake, Turnbull Township.

70-60 Gabbro, fine-medium grained, black, uniform,
resembles Late Mafic Intrusions on Highway 576 
Robb Township; 2,450 feet southwest of north 
east corner of Turnbull Township.

70-54 Gabbro, medium to coarse grained, epidotized, 
visible pyrite, typical pegmatitic-hornblende 
gabbro; 550 feet west of eastern Turnbull 
Township boundary.

70-747 Gabbro, medium to coarse grained, dark green 
to black, no visible felspar; concession 
4-5 boundary, lot 9, Godfrey Township.

70-92 Peridotite, black, fine-grained; 3,200 feet
south of Christmas Lake, northeastern Turnbull 
Township.

70-516 Gabbro, fine-grained, dark green to black, 
dike, probably Late Mafic Intrusions; 6,150 
feet west of eastern Turnbull Township line, 
southeastern Turnbull Township.



TABLE 7 Partial and Total Chemical and Xfey Analyses of Early and Late Felsic Intrusive
Rocks from Godfrey and Turnbull Townships

Si02

FeoO?^2)
FeO
MgO••O^'

CaO
Na20
K20
H20+H20"
C02
Ti02
P205
S
MnO

Total
Specific

Gravity
Na20-HC20

x
x
x
c
x
x
c
c
c
c
c
x
c
c
x

69-15-1470

67.7
14.7
3.21
2.26
1.21
5.15
3.83
0.24
0.94

.06

.31

.62

.28

.01

.11

100.6

2.79
4.07

69-15-1964

75.2
11.4
2.61

.93

.25
4.41
3.59

.24

.12

.20

.27

.25

.02

.01

.07

99.6

2.64
3.83

69-15-1570

71.9
13.8
1.54
2.67

.89
2.57
4.02
1.69

.93

.18

.21

.47

.06

.01

.08

101.0

2.70
5.71

69-15-1549

71.6
14.2
1.05
1.80

.63
1.81
4.53
1.48

.75

.14

.35

.29

.06

.01

.08

98.8

2.65
6.01

70-596

73,7
15.1

.81
1.52
1.00

11.61
4.20
2.46

.71

.20

.27

.24

.03
•CL.Ol

.04

101.9

2.67
6.66

70-533

70.7
14.5
4.99

1.50
4.00
3.01
1.10

.39

.07

2.73
4.11

70-740

76.8
13.4
2.50

0.85
0.66
4.55

.89

.24

.02

2.67
5.44

70-744

76.8
12.3
2.86

.75

.35
1.74
4.46

.20

.02

2.68
6.20

70-80 j

78.4 !
10.5 ,

.90

.61 i
1.15 ,
4.14

.36

.25

.02

; '

2.62 ,
4.50 l

70-82 70-84

76.8
11.4
1.80

.70
1.10
5.61

.28

.16

.02

2.63
5.89

78.8
11.9
1.65

.30

.58
4.22

.93

.26

.02

2.67
5.15

70-466

76.6
12.2
4.10

.76

.50
4.28
1.23

.31

.06

2.64
6.04

70-467

78.2
12.1
2.91

0.45
.52

4.28
1.76

.21

•04^

.

2.66
6.04

70-346

75.1
11.5
2.61

1.02
2.55
5.15

.25

.24

.04

2.65
5.40

70-692

74.4
13.6
4.10

4.69
.62
.51

2.32

.65

.02

2.73
2.83

TraceLements (ppm)

Ba
Gr
Sr
V
Zr
Y

s
s
8
8
a
3

300
40

250
60

300
300

^
30

300
-

500
300

600
40

250
30

150
-

400
30

250
20

100
30

400
10

150
20

200
150

200
100
60
15

200
20

150
150
30
-

300
200

2000
80
20

5
200
300

150
40 :
20

300
60

—
250
30
15

300
300

200
150
40
10

600
300

400
200
40

5
600
300

500
200
30

5
500
300

300
60
10

200
400

400
150

10
40

300
40

x - X-Riy e - Chemical a ^
1. Chemical analysis by Laboratory and Research Branch
2. Fe203 and FeO values are combined and reported as Fe203 for those rocks partially analysed
3. Taken from Middleton (1973, Table 3).

70-701

72.9
11.8
4.24

2.36
.40

2.84
1.19

.30

.02

2.67
4.03

250
150
40
15

400
200

70-389

65.9
15.6
5.31

.82
3.78
4.45

.89

.56

.06

2.74
5.34

300
150
100
30

400
50

70-367

73.7
12.8
4.17

0.95
2.46
3.92
2.03

0.46

.04

2.64
5.95

500
150
60
20

400
40



TABLE 7 SAMPLE DESCRIPTIONS AND LOCATION

69-15-1470 Quartz porphyry; pale green to white fine 
grained, Robb-Turnbull Township boundary
I,900 feet west of New Year's Lake.

69-15-1964 Quartz porphyry-trondhjemite, medium grained 
pink, Godfrey Township, NE^, north half, lot
II, concession 6.

69-15-1570 Granodiorite, medium-grained, pink, Turnbull 
Township.

69-15-1549 Granodiorite-trondhjemite, medium-grained pink, 
southwestern Robb Township.

70-596 Aplite, medium-grained, pale grey, 300 feet
west of south flowing arm Robb Creek, Turnbull 
Township.

70-533 Aplite, medium to fine-grained, white, 3,900
feet east of western Turnbull Township boundary.

70-740 Quartz porphyry, southwest quarter, south half, 
lot 9, con. 5, Godfrey Township.

70-744 Quartz porphyry - xenolith in microdiorite, SW^ 
south i, lot 9, cone. 5, Godfrey Township.

70-80 Quartz porphyry - fine-grained, grey-green,
4,700 feet west of the east boundary of Turnbull 
Township.

70-82 Quartz porphyry - medium-grained, white to yellow 
colour, 4,,200 feet west of the east boundary 
of Turnbull Township.

70-84 Quartz porphyry - medium-grained, white to 
yellow colour, 1,600 feet west of the east 

v boundary of Turnbull Township.
-S'.*~-^"t 

^70-346 Quartz porphyry - medium-grained, pink, 4,500
feet west of the east boundarvoj: Turnbull Township

70-467 Quartz porphyry - fine-grained,1,300 feet west
—^ of east boundary of Turnbull Township.

/
MAR 6 875

e*-f- - ;'
MINES



: -' f.

-70-466

70-692

70-701

70-389

70-367

Quartz porphyry - fine-grained, some feldspar 
phenocrysts, 1,200 feet west of eastern 
Turnbull Township boundary; southeast Turnbull 
Township.

Quartz porphyry - medium-grained, pink, 
1,500 feet north northwest of Lally shaft 
eastern Turnbull Township.

Quartz porphyry fine-grained, grey-green, 
3,900 feet northwest of Lally shaft, eastern 
Turnbull Township.

Granodiorite - medium-grained to fine-grained, 
white to pink colour, 700 feet north of east-west 
arm of Robb Creefc,southwestern Turnbull Township.

Granodiorite - medium-grained, pink to red, 
3,900 feet west of Twenty-six Mile Creek, 
Turnbull Township.



TABLE 8 SAMPLE DESCRIPTIONS AND LOCATIONS*

70-738 Microdiorite, black, granular, quartz and
feldspar phenocrysts; Godfrey Township! con. 4, 
lot 12.

70-743 Microdiorite, black, feldspar phenocrysts; 
Godfrey Township, con. 4, lot 12.

70-745 Microdiorite, black-dark green, quartz
phenocrysts; Godfrey Township, con. 5, lot 9,

70-750 Microdiorite, grey, vesicular, quartz pheno 
crysts; Godfrey Township, con. 4, lot 10.

70-755 Microdiorite, black, quartz and feldspar 
phenocrysts, slight carbonate alteration; 
Godfrey Township, con. 4, lot 10.

70-756 Microdiorite, grey, quartz and feldspar
phenocrysts; Godfrey Township, con. 4, lot 10.

70-757 Microdiorite, grey, quartz and feldspar
phenocrysts; Godfrey Township, con. 4, lot 10.

70-758 Microdiorite, black, quartz phenocrysts; 
Godfrey Township, con. 4, lot 10.

70-464 Microdiorite, dark green, quartz phenocrysts; 
5,000 feet west of southeast corner of 
Turnbull Township.

70-490 Microdiorite, dark green-black, quartz pheno 
crysts; 3,900 feet west of eastern boundary 
of Turnbull Township, southeastern Turnbull 
Township*

70-498 Microdiorite-feldspar porphyry, grey, medium 
grained, feldspar phenocrysts; 2,000 feet 
north of southern Turnbull Township boundary.

* See Chart D



70-983 Microdiorite, black, quartz phenocrysts; 
Godfrey Township, lot 12, con. 4*

70-799 Porphyrite, black, fine-grained, dike, 
Godfrey Township, con. l, lot 10,

70-773 Microdiorite, grey, visible plagioclase 
phenocryste, fine to medium grained; 
Turnbull Township, claim P. 4483, 150 
feet west of eastern Turnbull boundary.

70-504 Feldspar porphyry - microdiorite, grey, 
medium-grained, non foliated; southeast 
Turnbull Township, 3,500 feet east of 
Twenty-six mile Creek.

70-543 Feldspar porphyry (andesite porphyry),
grey, fine grained matrix; 300 feet west 
of south flowing arm of Robb Creek, 
Turnbull Township.

70-563 Feldspar porphyry, grey, medium grained; 
4,900 feet west of Robb Creek, Turnbull 
Township*

70-604 Andesite porphyry, fine-grained, grey matrix, 
white plagioclase phenocrysts; western 
Turnbull Township, 400 feet west of south 
flowing arm of Robb Creek.'



Table 9 Total Chemical and X-Ray Analysis of a Lamprophyre 
Dike from Godfrey Township

Si02
A1203
Fe203
FeO
MgO
CaO
Na 20
K20,
H20+
H2CT
C02
T102
?205
S
MnO

Total
S, G.

Ba
Gr
Sr
V
Zr
y

69-15-1833

52.0
11.0
2.72
5.20
5.95
7.03
3.99

.19
1.55

.14
9.93

.63

.28

.08

.14

100.8
2.77

Trace Elements (ppm)

3000
600
500
200
100
30

"
likle 9



^5/xs TABLE 10 AVERAGE ROCK ANALYSES FROM THE KAMISKOTIA VOLCANIC REGION

nples

3

Early and Late 
Mafic Intrusions

45

47.43

14.04 

14.54

6.48

10.04

1.86

.24

1.59

.23

96.45

3.00

Late Intermediate Intrusions
Microdiorite

15

62.63

12.87 

9.85

3.16

2.54

2.84

1.46

.90

.13

96.38

2.77

Feldspar 
porphyry

3

56.30

17.33 

5.99

Early Felsic 
Intrusions2

13

75.28

12.25 

3.05

4.04 1.10

9.61

2.53

.76

.86

.11

97.53

2.91

1.60

3.78

1.18

.3

.04

98.58

2.66

Late Felsic 
Intrusions

6

71.25

14.33 

3.98

.97

2.71

4.02

1.61

.40

.06

99.33

2.69

Mafic Metavolcanics
Loveland

6

55.05

16.2 

9,3

4.19

9.08

2.47

.91

.82

.14

98.16

2.91

Godfrey, Turn 
bull , Jamieson

10

51.59

13.45 

15.02

5.12

5.11

2.09

.71

1.49

.21

94.79

2.87

Average 
All Types

16

52.89

14.48 

12.87

4.77

6.60

2.23

.79

1.24

.18

96.05

2.88

Felsic Metavolcanics
Sodic

42

75.74

11,79 

2,78

1.40

.90

3.07

2.27

.25

.09

98.29

2.68

Potass 
ic

11

75.83

11.24 

1.74

.46

.65

.78

7.21

.77

.13

98.81

2.63

Average of 
Sodic fi potas 

sic
43 (3)

75.92

11.60 

2.47

1.04

.80

2.49

3.45

.25

.10

98.1.2

2.67

55 (2)

75.76

11.66 

2.53

1.18

.84

2.53

3.44

.25

.1

98.29

2.67

Late Mafic 
Intrusioi

3

49.27

12.83 

17.65

4.97

8.27

1.84

.19

2.08

.26

2.98

TRACE ELEMENTS (ppm)

36(4) 

160 

109 

280 

158

28(4)

(1) Middleton (1974a)
(2) Includes data from Middleton (1973, 1974a)

_____ Tab

133

150

200

150

200

23

362

143

72

14

400

262

400

80

145

23

242

48

f - 132 463

144 143

69 31

179

286

39

7

374

169

638

172

10

11

356

191

503

163

26

12

352

182

505

150

26

8

370

174

0

117

150

267

333

40

(3) Data from Godfrey and Turnbull Townships only,
(4) 28 samples used.
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SUMMARY OF EXPLORATION WORK IN GODFREY 
AND TURNBULL TOWNSHIPS

mot riui or THI OHTAWO DMAWMWT or HINKS (W4-it?o)
NANS

fyrert* Mining t 
iMplorcllon Ce. 1*4.

**bb, 4.M.

I0u***eu, A.

lew****ut 1.

le*t**v*Ur*h*
CQilfv**) led* Mine* 
U4.)

Bu*l rerewpln* Mine* 
It*.

•teener Mine* t Oil*

•t*ft*n rerewplne 0*14 
Nine* U4*
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1*4.
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1*4.

TlMiln* Orevel
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Turnbull Iyn4l**t*
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*
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"
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tftb
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euiMi
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1

l
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30

37

30

7
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-
1
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la

t

i

a

i

11
i
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t3.lft

ft3.13t7
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ft3.1473

ftslstoi

ft3.11ll

,

nw w,

T-1417

T-H4

T-475

T.HI

T-3lt

T-U74

T-ioia

T-ttO 

T-ttO
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T-3

JBWOTOB

YCAKor NDMC

ItftO

ms

Itft4

Itftft

IMS

Itft3 
Itftt 
Itftt

Itftt.
1170
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4,5e

'

*,5

4

5A

•A
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4. SAsi
4. SB

4, SA
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14
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tt. 15

15, 1ft

1C-
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rrevleu* *ov*r*g* by 
Mt*pl Hln** Ud.

*r*vlew* werk by 
Cen*elld*t*4 Brewle 
Miner*!* U4.

3 bel** 
37 Cl*lM* In Turnbull Twp. 

3 el*!*)* In Godfrey Twp.

Beport by Hegg, ItSl.

30 el*lM* In Godfrey Twp. , 
10 *l*lM In lrl*tel.

Bcpert by N. HoM, ItSl

13 el*ln* In Godfrey Twp. 
4 *l*lM In Mrnmr Jey Twp.

4 bel** In ItftS

Terehle freperty

rrevlew* werk by 
M**pl Mint. Ltd.

Airborne eeveregr by 
M**pl Hint* Led. 
Other werk by unknown 
p*r*en*.
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Hln** Ud.
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OBOIMOi MMNfTlO
BUCTPOMtfNKttO

VKRttCM.vur

4
5
SA
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se
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OKNWOt *CU POTPITtAl. 
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BADSOHrrftlC 
•KISMIC 
B94U. HOU lOCOlMO 1313

Nunber
l
t
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rCAL POM

TUNCNIN6 
PIAMONP MIU4WS

14
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r, SUMMARY OF EXPLORATION WORK IN GODFREY 
7 f AND TURNBULL TOWNSHIPS

rwN r iu* or THK ONTARIO WAKTMKNT or MINM
.' lw*
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(Haituf, f .M.)
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. ..... - . ———
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SUMMARY OF EXPLORATION WORK IN GODFREY 
AND TURNBULL TOWNSHIPS

FROM nui or THI ONTARIO KFAIITMCNT or MINM
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Oroy, e. A.
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International Nlekol
C*, of Canada Ud.
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|Et)flfWt fc|0fci0y0*taj|| AUIM|A
Ud.

lalley Kino

Umar rotrolow ltd. 
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0

0

0

0
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Fravlowa wark by Moapl 
Hlnoo Ud. on northom 
part of irowp. 
rrovlowa work by R. Alloraton

hroviowa work by
0. Janloaon

rilo oovora Kow-Kotlo
Mlno aa wall.
Claim in Codfroy Twp. 
34 boloa exploration
airaomant with Irworlal 
Oil Ud.
3 holoa.

Roport a and wapa by
N* Hofj, IM2|
•.A.Fortuaon. ltS3.
Optlonod by Irowlan
Roof Mlnoo Ud.
Roport by N. Hot* , ItSl.

3 holoo

Roport by N. Now, If SI 
Orilllnt ond tronahim 
by O.JaMioaon in oarly
1140* a. Fveaen* alto of
Canadian Jamleton Hlno.

31 ala lw* In Codfroy Twp.
3 olaiwa In Jo*ie*on Twp.
3 Holoa.

Option by Mt.JoAio 
Hlnoa Ud.

47 tlalo* In Turnbull Twp. 
1 alalna In Codfroy Twp.
3 ololna In Rrlatol Twp.
3 elaiwa In Caraoallan Twp.

Raport by H.HoM, i*Jl.

Option by Chipman laka Mlnaa Ud. 
37 olalojo In Turnbull Twp.

3 elaliM In Codfroy Twp. 
lator work by Fyrotax Hinlna 
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Host Rock or Environment 

1. Breccia zones (Pipes)

Table 14. Mineralization Types and Settings in the Kamiskotia Area

Main Minerals1
Massive and disseminated
Chalcopyrite, pyrite, sphalerite.

2. Agglomerate and tuff beds

3. Shear zones and lower contacts
of massive mafic sills or rhyolite 

~." flows

4. Quartz-carbonate veins 
in metavolcanlcs

6. Quartz porphyry

7a Gabbro

7b Peridotite-gabbro

8. Contacts between gabbro or andesite 
and granite or quartz porphyry

Disseminated
fvrite, sphalerite, pyrrhotite.

Vein

Disseminated 
pyrite, hematite

Disseminated
Ilmenite t pyrite, pyroohtite,
magnetite
Disseminated
Pyrrhotite, chalcopyrite

Massive and disseminated 
Chalcopyrite. pyrite 
pyrrhotite

. ir/

Location

United Obalski Mining Co. Ltd. (Genex 
Mine).

Kam-Kotia Mine; Godfrey Tp., Con. V, 
lot 6; con. II, lots 2, 3; con. Ill, 
lots 4, 5; Jameland Mine.

Kam-Kotia Mine; Jameland Mine; Canadian 
Jamieson Mine; E. Jutila Claims; Genex 
Mine.

E. Jutila Claims; Genex Mine; Jamieson 
Tp., con. I, lot 12; Kam-Kotia Mine; 
Godfrey Tp., Burke Claim, con. V, lot 
6; Turnbull Tp., Lally; Martel; 
DeSantis; Larch; Staten Porcupine; 
Boutin claims.

Robb Tp., con. Ill, lot l, (Jameland 
and Allerston claims) Genex Mine; 
Godfrey Tp., Consolidated Brewis' 
claims.

Robb Tp., con. I, lots l, 4, 5; Godfre^ 
Tp., cone. Vi, lots 10, 11, 12. 
Turnbull Tp.

All of the Kamiskotia gabbro in Robb 
Tp; Jamieson Tp., con I, lot 12.

Turnbull Tp., con. VI, lot 7: con. IV 
lot 11. Godfrey Tp., Steep take, con. 
V, lot 11., Loveland Tp., E. Basinet 
claims.



9. Metasediment s
Disseminated
Pyrite T sphalerite, galena Mountjoy Tp., Sandy Falls; Jamieson 

Tp., Con* I, lot 1; con, II, lot 7.

1. Main Mineral underlined



TABLE 15 CANADIAN JAMIESON MINES LTD. 
PRODUCTION STATISTICS

Year Tons Milled Gold Oz. Value of Silver Oz. Value of Copper Value Zinc Value of Sulphur Value Total

1966 92,585

1967 139,666

1968 165,526

1969 196,140

1970* 200,048

1971* 117,005

Gold

52,95922,348

3,809 44,313

5,164 61,362

Silver Lbs. of Copper Lbs. Zinc Tons
4,347,375 1,951,971 5,945,053 897,703

91,725 5,652,943 2,689,105 8,220,357 1,191,130-

102,496 7,252,688 3,488,543 1,041,499 1,466,612 2248

118,427 8,276,921 4,256,820 12,237,221 1,863,729 2130

8,467,271 12,813,565

5,471,175 6,859,814

Value 
2,849,674

3,994,308

33473 5,094,933

28425 6,272,566

TOTAL 910,970 39,468,373

* from 1970 and 1971 CJML Annual Reports,

remainder from Statistical Files, Ontario Division of Mines,


