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MARGINAL NOTES

LOCATION: The area is bounded by Latitudes 500 30' and 51 0 22'30"lM, 
and Longitudes 930 15' and 940 30 ;W, covering an area of approximately 
8550 km 2 . The town of Red Lake is in the centre of the survey area and 
is accessible by Highway 105. Numerous highways, lumbering, mining and 
resource access roads provide access to various lake systems. Remote areas 
are normally reached by charter aircraft based in Red Lake or Ear Falls.

GRAVITY SURVEY: In a land gravity survey the following primary data 
are collected at each station: the time of observation in Greenwich Mean 

Time (GMT), the observed gravimeter scale value, the elevation of the 
siation with reference to mean sea level and the grid coordinates. During 
the summer of 1975 a field party, utilizing fixed-wing and helicopter air 
craft established 2386 gravity stations using three Lacoste-Romberg gravi- 

meters, numbers G-294, G-329, G-417.

The gravity station distribution varied from 1 station per 1.3 km2 in 

areas of known metavolcanics to 1 station per 5.7 km2 in areas of granitic 
rocks and metasedirnents. The average station distribution over the entire 
area was l gravity station per 3.5 km 2 .

The gravity observations were tied to control stations at Red Lake and 
Ear Falls which form part of the national gravity network. Both the survey 
stations and the control stations are marked on the gravity maps. The La 
coste-Romberg meters which are relatively drift-free were read at control 
stations every day at the beginning and end of each traverse. The meters 

had an average daily drift of about 0.03 mgals.

Elevations: Survey elevation control was provided by bench marks of: the 
Department of Energy, Mines, and Resources, Surveys and Mapping 
Branch Geodetic Survey, Ottawa; Ontario Ministry of Transportation and 
Communications; and Ontario Hydro.

For gravity stations near the lake shores, the elevations were recorded 
relative to water surface elevations of lakes. Water surface elevations of 
lakes were determined either by precise levelling from nearby bench marks 
or using Wallace and Tiernan altimeters in pair. Highway and railroad 
elevations were also used in some instances. Altimeters were read at a 
known elevation approximately every one to two hours in order to correct 
elevations of the intermediate stations for variations in barometric 
pressure. Wet and dry bulb temperatures using a psychrometer were re 
corded for temperature and humidity corrections.

Horizontal Control: The gravity stations were established at identifiable 
sites and were located on 1:57,420 scale air photographs. The station 
positions were then transferred on to base maps (scale 1:63,360) which 
were compiled in modified Transverse Mercator Projection with a three 
degree grid superimposed. The gravity stations were digitized with a pre 

cision of i40m.

ERRORS IN THE BOUGUER ANOMALIES: The errors mentioned 
below all contribute to the error of final Bouguer anomaly values.

Elevation Errors: The principal source of error in a gravity survey comes 
from the uncertainty in elevation measurements using altimeters. In this 
area, the elevations are accurate to within  0.3 m for 900 gravity stations 
while 558 gravity station elevations are accurate-to within  1 m and 928 
station elevations are accurate to within  3 m. The average deviation of 
the altimeter elevations calculated from 200 independently repeated 
altimeter measurements at 62 sites was  2.1 m. This is equivalent to an 
error of  0.4 mgal in the Bouguer anomalies.

Location Errors: Gravity station locations are correct to within  40 m, 
equivalent to errors of about  0.03 mgal in the latitude correction.

Terrain Correction Errors: The average elevation for all the gravity stat 
ions is 373 m (from mean sea level) with a standard deviation of  23 m. 
Terrain corrections were not calculated since the relief of the area is 
relatively 'flat, a maximum relief of 65 m over a 24 km distance. It is 
estimated that the maximum error from irregular topography would not 

exceed 0.1 mgal.

Mass Correction Factor Error: The assumed uniform crustal density of 
2.67 g/cm 3 used in the Bouguer correction may not always be represen 
tative of the material between sea level and a gravity station. Any dep 
arture of the density from 2.67 g/cm 3 value will, result in error to the 
Bouguer anomaly. However, this error is not significant in geological 

interpretation.

Errors in Observed Gravity: The error may arise from assumption of linear 
instrument drift between control readings. The error due to gravimeter 
drift would be  0.03 mgal to the total error.

Observational errors such as poor gravimeter levelling and reading the 
instrument would not exceed  0.02 mgal.

Thus the resulting maximum expected error (defined as the square root 

of the sum of the squares of the individual errors) for gravity stations is 
about  0.41 mgal.

ROCK DENSITIES: About 1300 density measurements were made on 
fresh rock samples collected from outcrops at or near the gravity stations. 
The rock samples were soaked in water for about one hour and agitated 
to remove air bubbles. The porosity and permeability of the rock types in 
the area is very low and therefore the measured densities should approx 
imate closely the field densities, The mean density of all the rock samples 
collected is 2.75 g/cm 3 . The summary of density measurements is listed 
below.

SUMMARY OF DENSITY (g/cm 3 ) MEASUREMENTS

Rock Type No. of Density Mean Standard 
Specimens Range Density Deviation

Felsic to Intermediate
Intrusive and Meta 
morphosed Equivalents

Intermediate to Mafic 
to Ultramafic Intrusive 
Rocks

Ultramafic Rocks or their 
Altered Equivalent

Metasedirnents and 
Derived Migmatites

Diatexite

Iron Formation

Felsic to Intermediate 
Metavolcanics

Intermediate to Mafic 
Metavolcanics

707 2.58-2.9 2.68 ±0.046

91

25

147

36
5

95

2.673.15 2.89

2.6 3.01 2.80

2.633.06 2.75

2.61-2.9 
2.8 -3.3 
2.642.9

2.69
3.13
2.72

±0.095 

±0.112

±0.064

±0.055 
10.173 
±0.051

177 2.74-3,28 2.95 ±0.097

GENERAL GEOLOGY The following is a very brief summary of the 
regional geology compiled from Ontario Ministry of Natural Resources, 
Division of Mines maps and publications listed on this map. For a more 
detailed summary the reader is referred to these publications.

The map-area is situated within the Superior Province of the Pre 
cambrian Shield and includes parts of three structural subprovinces. They 

are the Uchi Subprovince constituting 65 percent of the map-area and 
bordered in the north by the Berens River Subprovince and in the south 

by the English River Subprovince.

Uchi Subprowince: Within the map-area two main metavolcanic-mcta- 
sedimentary belts of the Uchi Subprovince, the Red Lake Belt and the 

Dixie Lake Belt are typical of most Archean "greenstone" belts.

The Red Lake Metavolcanic-Metasedimentary Belt trends east wes! 
with dimensions of 68 km length and 40 km width. The mafic meta 
volcanics of this belt consist of massive and pillowed basalts including 
coarse-arained. variolitic, and .amygdaloidal phases (Ferguson 1966). 
Intermediate to felsic metavolcanics consist of f i ne-to coarse-grained 
pyroclastic rocks and subordinate flows of andesitic to rhyolitic com 
position. M eta sedimentary assemblages of varying thickness and 
varieties are present throughout the belt. Iron formations are found both 
in a sedimentary and volcanic association.

The Dixie Lake Metavolcanic-Metasedimentary Belt is mainly composed 
of a thick sequence of pillowed to massive mafic to intermediate mcta- 
volcanic flows (Breaks ef al. 1975). Minor intercalated bands of grey 
wacke, argillite, and quartzite are also present including oxide facies iron 
formations.

Numerous metamorphosed mafic to ultramafic intrusive dikes, sills 
and plugs are present within the supracrustal rocks. The mafic, intrusive 
rocks are regionally metamorphosed to the greenschist facies and locally 
to hornblende-hornfels facies. Locally, the ultramafic rocks have been 
serpentinized and/or carbonated. Plutonic rocks ranging in composition 
from diorite to quartz monzonite form bodies ranging in size from bath- 
oliihs, to stocks to dikes and sills.

Two large elliptically shaped domes, the Sydney Lake-Rainfall Lake 

Dome (22 km long and 8 km wide} and the Longlegged Lake Dome (31 
km long and 8 km wide) consist of intercalated amphibolite, hornblende- 
biotitic quartzo-feldspathic and biotite trondhjemite gneiss units, (Breaks 
ef a/. 1975). The core of the domes consists of foliated, metamorphosed 
homogeneous to gneissic and xenolithic trondhjemite.

In the Red Lake Belt, the primary folding is in a southeasterly direction 
at the western end of the belt, easterly in the centre part of the belt and in 
a northeasterly and easterly direction at the eastern end of the belt. 
Numerous faults with both left and right-hand strike separation cut the 
metavolcanic-metasedimentary sequence. Several major faults in the east 
ern part of the belt are marked by north-east-trending serpentinized bodies 

(e.g. the East Bay Fault).

English River Subprovince: The northern supracrustal metasedimentary 
migmatite domain of the English River Subprovince lies near the southern 
boundary of the map-area.

The metasedirnents consisting of foliated rocks of greywacke bulk 45 ' 
composition, have undergone migmatization to varying degrees. These mig- 
matites have been classified as metatexite and diatexite, (Mehnert 1968) . 
Within the map-area the boundary between the English River Subprovince 
and the Uchi Subprovince is manifested by an east-west-trend ing cata 
clastic zone known as the Sydney Lake Cataclastic Zone. This has been 

referred to as the Sydney Lake Fault Zone by Stone (1977) and has a 
right-lateral displacement. A few granitoid plutons intrude the meta 
sedimentary unit.

Berens River Subprovince: Little is known about the Berens River Sub 
province which lies to the north of the Uchi Subprovince. The Subpro 
vince is composed dominantly of massive to gneissic plutonic rocks The 
boundary between the Uchi and Berens River Subprovinces is poorly 
defined.

ECONOMIC GEOLOGY: Almost all of the known mineral showings of 

the area have been described in various detailed geological reports of the 
Division of Mines.

In the Red Lake Belt, within the metavolcanic-metasedimentary seq 
uence, gold occurs with quartz, with or without sulphide mineralization in 
shear zones or tension fractures in various rock types. Presently there are 
three producing gold mines in the Red Lake area. Sulphide mineralization 
commonly occurs throughout the metavolcanics, and some of the meta 
sedirnents, such as argillite, felsic porphyry dikes, and felsic and mafic 

metavolcanics. In several locations Iron Formation contains varying 
amounts of pyrrhotite, pyrite, chalcopyrite, sphalerite and galena. In the 
Trout Bay area of the Red Lake Belt, high grade sulphide mineralization 
of economic potential has been reported in the basal sections of meta- 
gabbro sills.

Gold associated with sulphide mineralization occurs in the central part 
of the Dixie Lake Belt.

In the English River Subprovince, uranium staining associated with 
cataclastic homogeneous diatexite has been reported in scattered locations 
along the Sydney Lake Cataclastic Zone. Uranium-bearing pegmatitic sills 
and dikes are locally found just south of the map-area in the Separation 
Lake area. Base metal sulphide mineralization accompanied by gold and 
silver occurs in sheared rnigmatized metasedirnents at the northern end ot 
Sydney Lake.

PRESENTATION OF RESULTS: The map was compiled using a gridding 
and contouring program develped for the Government of Ontario. The 

randomly spaced observed gravity data were interpolated to a half mile 
grid-cell size. A nine-point smoothing on the final Bouguer contours was 
also applied. The gravity data superimposed on generalized geology are 
presented on the Bouguer anomaly map at a scale of 1:100,000; the 
contour interval is 1 mgal.

The principal facts of all gravity stations, descriptions of control station 
locations and detailed density data are available at cost from the Geo 
physics/Geochemistry Section, Geological Branch, Ontario Ministry of 
Natural Resources, 77 Grenville Street, Toronto, Ontario. M5S 1B3.
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Observed gravity clata is based on the National Gravity Ne! which is con 
sistent with the Internationa) Gravity Standardization Net 1971 (IGSN 
71) Theoretical gravity values are computed using the Geodetic Refer 
ence System 1967 (GRS 67k Bouguer anomalies have been calculated 
assummq a vertical gravity gradient of 03086 mgal*/  and a crustal 
density of 2.67 g/cm 3

1 mgai ~ 10" m/sec
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