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ABSTRACT 

This report is a compilation and preliminary interpretation of geophysical data contained 

wit hin 35 open assessment files of the Mineral Resources Division. It has been prepared t o 

assist exploration and mining compani es in their r esearch for base metal depos i ts in the Bird 

River area. 

Ground and airborne geophysical surveys have been interpret ed i n a qualitative manner, 

have been plotted on 1:50 000 geological maps, and are summarized in tables with recommendations 

for further work, if warranted. 
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INTRODUCTION 

The objective of this report is t o present geophysical data contained in open assessment 

files of the Mineral Resources Division, in a format which will serve as a guide f~r min ing 

companies contemplating or already carrying out exploration for base metals in the D_il'u River 

area. 

The analysis, interpretation and compilation of geophysical data from open and confidential 

assess ment files is being carried out t o assist in evaluating the mineral potential of various 

areas of Manitoba under t he Federal/Provincial Non-Renewable Resource Evaluat ion Program. Between 

May 1977 and September 1978, approximately 59 surveys were Evaluated fr om assessment files dealing 

with N.T.S. sheets 52L/5, 6, 11 and 12 (Fig. 1). The data presented in this r eport are restricted 

to the 35 open assessment files. The data in this report cover the period 1949 t o 1974. 

This r eport is essentially an open fi l e geophysical report of the work carried out by 

various mining companies and contains information regarding preliminary anomaly interpretati on, 

probable cause of the anomalies as indicated by the diamond drill logs, ground follow-up of 

airborne anomalies , and recommendations f or further work. 

The general geology and mineral deposits of the Bird River area have been summarized by 

P. Theyer (1977), and are shown in Figure 1 and Table 1. 
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Depos it 
Name of Deposit Type 

po cp 

Dumbarton Mine ( 1) A x x 

Maskwa West 12) B x 

Cup A nderson 13) A x x 

Beaver (4 ) A x x 

Wento IS) A x x 

are Fault 16) A&B x x 

Coppermlne Bay (7) B x 

\.U Pay are 18) A x x 

Tony 2 (9) C x 

Tony 3 (10) C x 

Bernic Lake (11) C x x 

Silicified Zone (12) C x x 
Gods Lake 113 ) C x x 

Anomaly I (14 ) C 
Bird (15) B x 

Paul 116) C x x 

Lac 117) C x x 

Duck 118) C x x 

Mayville 119) B x x 

New Manitoba (20 ) B x x 

NM 7504 TA BLE 1 SULPHIDE DEPOSITS IN THE BIRD RIVER SILL AREA . (Only (1) and (2) were mined) 

(after Theyer 1977) 

Sulphides 

sp 

x 

x 

x 

x 

x 

, 

x 

pn py cbn 

x x x 

x x 

x 

x 

x 

x x 

x 

x x 

x 

x 

x 

x 

x 

x 

x 

x x 

x 

x 

Deposit Types 
Type A 
Type B 
Type C 

Oxides Tonnage, Grade and Widt h Main Rock Types 

mag if cr hem 

x x 1 500000 to ns 1.16% N i, Andesite, iron forma-
0.33% Cu lion, tuff, basalt 

x x 400 000 tons 1. 11% Ni, Peridotite 
0 .23% Cu 

x x Cu 4.1%, 30 m Cry stall tuff, iron 
Cu 3 .8%, 10 m format ion , quart zi te 

layers 
x Cu 2% (estimate) Tuff, pyroxenite, Iron 

format ion, amphibol ite 

Amphiboli te. Iron 

forma t ion 

x 1640000 tons 0.48% Nt Amph iboli te. tremallte-

calcite rocks, tuff 

0.46% Nt, 0.27 01, Cu Basic volcanics, 
30m gabbro 

AndeSite, Quartzite, 

basalt 

x Chert, greywacke, 

tuff, iron formation, 

quartzite 

x Iron format ion 

x AndeSite, iron 

formation 

x Iron format ion 

x Garnet ·mica -kyanite 

schist 

Iron formation 

Ult ramafic to mafiC 
rocks 

Gabbro, quartz ite, green -
stone, metasediments 
Gabbro, mineral ized, 
quartZite, gneiss 

Gabbro, iron forma · 
tion, andesite 

Smal l tonnages of Gabbro, maf iC volcanics 
Cu and NI 

646000 tons 0 .24 % N t, Gabbro 
0.54 % Cu 

Fe-N! -Cu ·Zn sulphide assemblages In volcanic-sedimentary rock s 
Fe-NI -Cu sulphides 111 mafiC to ult ramafiC IntrUSions 
Generally barren Fe-sulphide assOCiated with sulphide Iron fo rmat ion 

Surfac'" I 
Os,..enmgs f Drilli ng 

I 

Decline v 

Open Pit x 

Trenching x 

TrenChing x 

Shaft x 

x 

x 

x 

x 

x 
x 

x 

x 

x 

Trenching x 

References 

Various. cited in tex t 

Northern Miner. Ju ly 15, 1976 

Wright 11932) 

Wright 11932) 

Wright 11932) 

Prospec tus Bird River Mines Co. Ltd. (197 2) 

Ritchie 11972) : Juhas 11973 ) 

Dept . of Mines, open file 

Dept. of Mines, oprll t i le 

Juhas (1973) 

Juhas (1973) 

Dept. of Mmes, open file 

Juhas (1973) 

Juhas (1973 ) 

Dept. of Mines, open f ile 

Dept. of Mi nes, open file 

Dept. of Mines, open file 

Dept. o f M ines, open tile 

Dept . o f Mines, open f ile 

Davies et al. (1962) 

Canadian Mines Handbooks - 1976177; 
Dav ies et al. 11962) 



METHODOLOGY 

For the purpose of this report the geophysical surveys have been assessed in a qualitative 

manner as this is sufficient to give an indication of the relative importance of an anomaly. 

Qualitative analysis of an anomaly invol ves determination of the strike length , strength, 

direction of dip, and width, while quantitative analysis will, in addition to the above, involve 

determination of the angle of dip, dept h, conductivity thickness product, and would entail ~sing 

r~.,:dt ', r tllve c: , phasor diagrams, tables, nomograms, computer programs, etc. In some of the older 

survey~ quant itative analysis cannot be undertaken on account of the incomplet e data provided by 

the companies; t he more recent surveys submitted have a better data base . 

Ground Surveys 

Interpretation of the ground data was carried out directly on maps filed by exploration 

companies with the Department. Most of these maps are on a scale of 1 inch to 200 or 400 feet. 

The interpreted data were then transferr ed to a half-tone geological 1:50 000 base map which 

shows all the relevant geophysical information, the assessment file number s and the areas covered 

by the surveys . Table 2 , which provides inf ormation on anomalies shown on Map lA, gives the 

assessment file number, N.T.S. area, name of the company registering the pr operty , the year in 

which the survey was carried out, geophysical methods used, the instruments employed and their 

specifications, anomalies and their character istics , past drilling activity, probable cause of 

the anomaly, r ecommendations f or further geophysical work, if warranted, and comments on the 

geology. 

The specifi cations of instruments , included in Table 2 , are as given in the reports in the 

assessment f iles . The specifications of i nstruments employed in the surveys are listed in 

Appendix A (Hood , 1972 and 1977). The abbreviations are explained in Appendix B. 

Most of the ground geophysical data in the assessment files have been obtained from 

magnetic surveys or fr om some form of electromagnetic (EM) survey. An attempt has been made 

t o standardize the results of the different geophysical surveys in a manner which will allow 

comparison of the anomaly intensity produced by systems measuring the same physical parameters. 

Magnetic surveying being a passive method , i.e . measurements are carried out in natural fields , 

provides data which are directly comparable; however, diff iculties arise in comparing EM surveys, 

as they are act i ve methods whereby transmitters with varying power output and frequencie s are 

used to artificially creat e primary fields. In addition the coil configuration and coil 

separat ion can be varied. 

The depth of penetration of an EM survey is dependent on the instrument's specifications, 

method of conducting the survey and the geological and topogr aphic envir onment s . For example , 

an increase in the frequency decreases the penetration of the EM waves. Also, with decreasing 

resistivity of t he material the depth of penetration decreases. Therefore, in swampy areas a 

high frequency unit may produce false conduct ors. The coil separation also has an effect on 

the dept h of penetration. A larger coil separation will increase the depth of penetration of 

the EM waves. The coil confi guration plays a very important part in determining how well the 
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CLASS 
FILE 
NO . 

COMPANY 

91318 I d i re illv."r 
S::1r.icat ·~ 

5~ Lh 

91 '4:' Hudso~ dqy 

52L/5 

9 1,27 I Hud son rl~.\· 

91',0' 

9 1;8: 

~2008 

52Lh 

Cerro 
t4l.:-,er31 
Ex!l. 

52L/5 

Canex 
P13cer 

52L/5 

Canex 
Placer 

52L/5 

1132 1 I God ' s Lake 
Gold Hines 
Ltd . 

52L/6 

911:5 I Red Rive r 
~iining 
Expl. 

52L/6 

~13 23 I God ' s Lake 
Go1e! Min es 
Ltd . 

52L/6 

YEAR 

1 )C; ~ 

19 ' 9 

1)"'1 

1958 

1973 

1973 

19,4 

1960 

1954 

VLF &. 
VLEM 

EH- 16 , rx- J_AA 
f'.1aine . l-1any 
di SCO:1 tinuous 
str . condrs . 
which de­
lineate the 
gabbro 
contact 

El-II6 , Tx- NAA 
Haine . Three 
str . condrs . 
Ylhic~, de­
lineated the 
gabbro 
contact, 

-.-

HLEM 

2400 !":z , 
Coil scp o 
300 '. Or.e 
v/ eak eondr . 

Sci:1.trex 
SE--600 , 
1500 hz , 
Coil scp o 
200 '. Very 
noisy . No 
coridrs . 

S&-600 , 
1600 hz , 
Coil sep . 
200 '. Or.ly 
three lines 
surveyed 
geologic 
noise 

Table 2 - Bird River Area 52L/5, C. 1'.d 12 - GrOlUld Geophysics - Open File 

MAG. 

~~ i: t:- I 2,/ • ..;. 
~ /;jc . diV e 1\ 

r) ~: ~ rFeior;al 
1\ . 5 . '!..r=r.d :"0 
lb.' I'les: of 
claim block 

A.skania GFZ 
torsion t.ype I 
: .4 ~ /sc . aiv . 
tio r::ag . 
anona] i-=s 

OTHER 
GEOPHYSICS 

DRILLING 

Or.e hoI,· drillod . 
1:0 mine;'alizat.io{: 

B~rrir.£:e r Lon,5 '-:ire I rour holes drilled 
(}t-l- 1J2 . Or.e AF1'tAG . One to t . ::;t, th~- condr . 
li~, ear ' ~ 00 6 s~ r on,? .:lr.d 

1 17Pl!:: . treno. ·lne med . 
cOlncidult \'lith strength 
nort:;err, AFl1AG con':lr . 
condr . 

J·IF-l . A trend 
of 2000 6 to 
4cxx) ~ anomalie 
coincid~ Hi th 
tr,e cabbro, 
Cu , Ni , 
minerali zation 

r·IF-I. A 1000 ~ 
:momaly on the 
\'Jestern grid 
H!",ich is open 
towards the 
west . I~o 

anomalies on 
eastern grid 

\; atts , 30"0 /sc . 
div . Sharpe , 
50o/sc. div . 
A general rise 
of 200 K going 
from north to 
south over the 
lake 

I Sharpe A3 . No 
r.1ag . anomalies 

Sharpe Dl-~\, 

Sens . 800 /sc . 
div . A fet·) 
E .~l . trendine 
mag . anom.:lli es 
of up to 
20 000 If 

Drilled on€: hole to 
test. a VLF cond r. 

The eastern mag . 
anomaly has been 
d rilled 

--

CAUSE OF 
ANOMALY 

Py , Po , 
wi tb 
tr.1c e Cp 

Po , Py , C~ 

(2% Ni , 
Cr over 
100 ' ) 

COMMENTS 
ON GEOPHYSICS 

1';1 ..:; r ...: ·!lon'Jl lrL-nd 
probqbly caus~d t~· 1. 

cr.a!'[e i:-, th Ii !:.holot,;~I . 
!~() hork \·larraf .lec 

The i-Ik . condr . is caused 
by :.he s1,olamp . tJo Nork 
warran ted 

r:o \~ork \'Iarrante:l 

The strOt . ~ cO!1:ctr . \:it.h 
JTla~ . associ:ltiO:1 sViings 
north at i.t.s cRste rn ('nd 
and is OrLn at its 
\'lest,e rn end . More \1ork 
l'J arrant ~d 

l-lore HOrk :-:arranted 

l-1ore work warranted on 
the western mag . anomaly 

Ov~r the lake u:~ mag . 
ylOuld be of greate r 
ampli tude but not high 
enoul"h to r e fl e ct 
perictoti tes . VLEM is 
\'Jarran ted 

VLEM is \'larranted 

Th e ccntral l l~o \1ork warranted 
:md east-
e rn holes 
int.e rsected 
Po . Nothing 
of value in 
assays 

COMMENTS ON GEOLOGY 

Underlain by clastic sediment 5 of the Rice Lake 
Group . Mae _ anomaly on the nortr,~'Jestern fri!1~es 
of tlie survey ( 91318) pr obably caused by maf i c 
t ~ ul tramafic intrusions of t.he Bird R..i ver Sill 

r:ortl'.en1 j:art of area dominated by a "young" 
granodiori tic intrus!.on (Great Falls Pluton) into 
mafic volcanic rocks of t~e Rice Lake Gr oup . 
Str'ong cO:'ldrs . caused by concentrations of 
sulp,~.icles along this interface . Med . condr . 
out.lines the gabb r o-andesi te- contact 

Underlain t.y ~3fi" volcanic rocks, a band of 
clastic s ec.imentz - R';' ce Lake Group, and small 
er:.claves of ultl'D..":'1·3fi cs containing chromite . 
The ultramafic:.: c~ 1S t· t.he isolated mag . hi ghs . 
Small intrusior s of 1 •• ~ Cat Lake gr anodiorite 
produce the VLF-u·l condrs . 

Underlain by clastic sediments of the Ric e Lake 
Grol.lp in south and by mafic intrusives of the 
Bird River Sill along north sho r e of Bird Lake . 
fJorthern margins UI!derlain by Great Falls 
granodiori te 

Most of r '1 und "' rlain by clastic sediments of 
th c Hi '> ;",.,;: Grollp . t·1Ilg . high located on 
larn t:! t-r:, ~c", 5:;hi~ts caused by Py , Po and 14ag. 
Thi s tY i c f ~ineralization fairly common in 
t Les e sediment.s in combination with iron 
formati on 
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EM waves couple with conducting bodies. The primary electromagnetic waves emanating from a 

horizontal transmitter couple very well with flat- lying conducting bodies which makes the hori­

zontal loop EM method very susceptible to the effects of lake bottom clays, conducting overburden, 

et c. Therefore, in surveying over lakes the vertical loop EM would be a more effective explora­

tion method. On the other hand, the ratio of the in-phase to the quadrature component (obtainable 

with the horizontal loop) would be a better method of i nterpreting the strength of the conductor. 

All, or most of these factors have been taken into consideration before an anomaly is 

classified according to arbitrarily chosen levels of intensity, as strong , medium or weak. 

Airuorne Surveys 

Airborne surveys are essentially reconnaissance methods and therefor e qualitative inter­

pretation i s sufficient in handling the data. For the purposes of this r eport the flight 

records (tapes ) were not checked to determine whether all the anomali es have been recognized 

and transfe rred on to the final map (in many surveys the t apes were not submitted). Therefore, 

the company maps in the assessment fil es outlining the anomali es wer e used exclusively in the 

interpretation and in selecting anomalies that may have been overlooked during subsequent 

surface exploration. 

Most of the airborne geophysical data in the assessment fi l es have been obtained from 

magnetic, or some form of EM survey. In classifying the anomalies as strong, medium or weak, 

the system and the frequencies employed have been taken into consider ation . An evaluation of 

some of the systems has been carried out by Paterson (1970), and Bosschart and Pemberton (1969). 

The airborne anomalies from the company maps have been transferred to half-tone aeromag­

netic 1:50 000 base maps. These latter maps (Maps 1B to 4B), show all the r el evant geophysical 

surveys and are summarized in Table 3 of this report. Table 3 gives the assessment file number, 

N.T.S. area, name of the company for whom the survey was carried out, the year in which the 

survey was flown, flight altitude and line spacing, the system and specifications employed, 

anomalies and their characteristics, ground follow-up activity and comments. Because the 

magnetic surveys constitute a passive method, they are directly comparabl e and correlate with 

the Fede r al-Provincial Aeromagnetic Map Series . Therefore , these latter maps were used as a 

base as they have continuous coverage over the area, and the flight altitude, line spacing and 

contour interval are constant. 
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Appendix A 

GROUND GEOPHYSICAL INSTRUMENTS USED IN THE BIRD RIVER AREA 

Manufacturer 

and Model 

Sharpe SE-300 

Geonics 

Geonics EM-17 

Ronka MK- III 

Sharpe SE-600 

(after Hood, 1972 & 1977) 

VLF & Vertical Loop EM Units 

Frequency (hz) Max. Coil Sep. (ft) 

400/1600 1000 

15 000-25 000 

Horizontal Loop EM Units 

1600 400 

876/2400 300 

1600 300 
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Transmitter Power 
2 

(amp. turns m ) 

36 inm
2 

at 400 hz 

30 inm
2 

at 1600 hz 

25 inm 
2 

at 1600 hz 

27 inm 
2 

at 1600 hz 



Mineralizat ion 

Extent and 

Geophysical 

Asp 

Ch 

Cp 

Cu 

Fe 

Gf 

Hem 

Lm 

Nature 

tr 

N.S. 

N.S.S. 

" 

of 

assoc. 

condrs. 

EM 

freq. 

hz 

mag. 

med. 

Re. 

arsenopyrite 

chlorite 

chalcopyrite 

copper 

iron 

graphite 

hematite 

limonite 

Mineralization 

trace 

nearly solid 

Appendix B 

ABBREVIATIONS 

nearly solid sulphide 

foot (feet) 

inch(es) 

association 

conductors 

electromagnetic 

frequency 

hertz 

magnetic 

medium 

receiver 

Mag 

Mg 

Ni 

Pb 

Po 

Py 

Sp 

Zn 

sc. dive 

sen. 

sep. 

specs. 

str. 

TX. 
wk. 

'l) 

VLEM vertical loop electromagnetic survey 

HLEM horizontal l oop el ectromagnetic survey 

Miscellaneous 

blk. 

D.D.H. 

M.M.B. 

M.R.D. 
CLASS file 

(Claim) block 

diamond drill hole 

Manitoba Mines Branch 

Mineral Resources Division 

claims assessment file 
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magnetite 

magnesium 

nickel 

l ead 

pyrrhotite 

pyrite 

sphalerite 

zinc 

scale division 

sensitivity 

separation 

specifications 

strong 

transmitter 

weak 

gamma(s) 
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