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MARGINAL NOTES
48

LOCATION - The Ontario Geological Survey {OGS) 
gravity map area is bounded by Latitudes 46 45' and 
470 55' N, and Longitudes 800 30'and 81 0 51'W, covering 
an area of approximately 13 GOO km 2 . The village 
of Shining Tree is approximately in the centre of the survey 
area. In the region access by motor vehicle is provided by 
various highways which are connected with numerous 
lumbering, mining, resource and recreation access roads.
Excellent water access is by an extensive lake system and 
many rivers. Access to the remote areas is restricted to f loat- 
equippfid fixed-wing aircraft and helicopter. Between the 
Latitudes 460 15' and 460 45', and Longitudes 8Q0 30 r 
and 820 00' W, the gravity data have been compiled from 
the files of the Earth Physics Branch, Energy, Mines and 
Resources, Ottawa. The marginal notes are, therefore, 
applicable only for the OGS gravity map- area.

GRAVITY SURVEY - In a land gravity survey the follow 
ing primary data are recorded at each station; the time of 
observation in Greenwich Mean Time {GMT); the observed 
gravimeter scale value; the elevation of the station with 
reference to mean sea level, and the grid coordinates. 
During the summers of 1979 and 1980, 3522 gravity 
stations were established using three Lacoste-Romberg 
gravimeter, numbers G-294, G-329 and G-417. The average 
gravity station distribution over the OGS gravity map- area 
was approximately 1 station per 4 krn^.

The gravity observations were tied to control stations 
established by the Earth Physics Branch, Ottawa, at Sud 
bury, North Bay, Marten River, Temagami, Latchford, New 
Liskeard, Gogama, Elk Lake, Kirkland Lake, and Cobalt. 
These stations form part of the National Gravity Network 
which is tied to the International Gravity Standardization 
Net 1971. Both the survey stations and the control stations 
are marked on the gravity maps. The Lacoste-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 average daily drifts of about   0.035 rrtgals.

Elevations   Vertical control for most of the survey was 
provided by lake levels, with gravity station elevations 
being recorded as secondary elevations relative to lake 
levels. The elevation of lakes which were close to the geo 
detic bench marks was established by precise levelling 
from the bench marks. Other larger, adjacent, and inter 
connected lakes were levelled from the precision-levelled 
lakes. The elevations of certain other lakes and river sys 
tems were established by using data from Ontario Hydro, 
Ontario Ministry of Natural Resources, and Government 
of Canada dams. Lake levels for the remaining less access 
ible lakes, and elevations for points on roads, were deter 
mined using Wallace and Tiernan altimeters in pairs.

When using altimeters, appropriate corrections for 
temperature and humidity variations were applied, and 
elevation control was provided by occupying a point of 
known elevation at least once every one to two hours. 
Some bench marks on the highways and railways were also 
used for altimetry control.

Horizontal Control - The gravity stations were established 
at identifiable sites and were located on 1:36 000 and 
1:50 000 scale air photographs. The station positions were 
then transferred onto NTS topographic maps (Scale 1:50 
000) with a six degree Universal Transverse Mercator grid 
superimposed. The gravity stations were digitized with an 
accuracy of   40 m.

ERRORS IN THE BOUGUER ANOMALIES - The accur 
acy of the final Bouguer anomaly values, which were re 
duced to the datum of the mean sea level using a uniform 
crustal density of 2.67 g/cm 3 , is limited by the following 
sources of error.

Elevation Errors   The principal source of error in a 
gravity survey r.omes from the uncertainty in elevation 
measurements using altimeters. In the OGS survey area, 
the elevations are accurate to within   0.3 m for 913 
gravity stations while 1360 gravity stations elevations are
accurate to within   l m. The remaining 1249 gravity 
stations elevations are accurate to within   3 m. The 
average deviation of the altimeter elevations calculated 
from independently repeated altimeter measurements 
at numerous sites was approximately   2.5 m. This is 
equivalent to an error of about   0.4 mgal in the Bouguer 
anomalies.

Location Errors   Gravity station positions were located
correctly to within   40 m. This imprecision is equivalent
to errors of about   0.03 mgal in the latitude correction.

Terrain Correction Errors - The average elevation for all 
the gravity stations is 370 m {from mean sea level) with 
a standard deviation of   43m. Terrain corrections were 
not calculated since the relief of the area is relatively flat. 
It is estimated that the maximum error from irregular 
topography would not exceed 0.1 mgal.

Other Errors   An error arises due to the assumption of a 
linear gravimeter drift between the control readings. This 
average daily instrument drift is approximately   0.035 
mgal over a ten hour period. Observational errors arising 
from factors such as poor levelling of the gravimeter would 
not exceed   0.02 mgal.

Error Summary   The resulting maximum expected error 
(defined as the square root of the sum of the squares of 
the individual errors! in the Bouguer anomaly due to the 
above listed sources will be less than   0.45 mgal for any 
gravity station.

ROCK DENSITIES   Within the OGS gravity map- area, 
1963 density measurements were made on fresh rock 
samples collected from outcrops at or near gravity station 
sites. 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 low, and 
therefore the measured densities should approximate
closely the field densities.

SUMMARY OF DENSITY (g/cm3 } MEASUREMENTS

Ontario

Miles 1

Kilometres 1

LOCATION MAP

LEGEND

PHANEROZOIC 

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

UNCONFORMITY

SUPERIOR, SOUTHERN, AND GRENVILLE PROVINCES

PRECAMBRIAN
LATE PRECAMBRIAN

MAFIC INTRUSIVE ROCKS 3

45a Olivine diabase dikes (Sudbury Swarm).
45b Diabase dikes; pyroxene and pyroxene- 

quartz diabase and metadiabase.
45c Partly serpentinized peridotite and minor 

olivine gabbro stocks.

ALKALIC ROCK - CARBONATITE COMPLEXES

44 Unsubdivided.
44a Fenite, fenite breccia

GRENVILLE PROVINCE

METAMORPHOSED MAFIC INTRUSIVE ROCKS3

43a Metamorphosed diabase and gabbro.
43b Metamorphosed ultramafic rocks.

ANORTHOSITE SUITE INTRUSIVE ROCKS3

Rock Type N Density 
Range

p   s

Sedimentary Rocks 

Metasediments 

Metamorphic Rocks 

Felsic Intrusives

Felsic to Intermediate 
Intrusives

Intermediate Intrusives

Mafic to Intermediate 
Intrusives

Mafic Intrusives

Mafic to Ultramafic 
Intrusives

Felsic to Intermediate 
Metavolcanics

Intermediate 
Metavolcanics

Mafic to Intermediate 
Metavolcanics

Mafic Metavolcanics 

Iron Formation

39 2.62-2.84 2.72+0.068

556 2.53-3.04 2.69 0.059

50 2.56-3.12 2.74+0.117

668 2.47-.95 2.65 0.042

48 2.61-2.84 2.73+0.055

32 2.68-2.91 2.79 0.05

13 2.76-3.06 2.9U0.09

185 2.64-3.12 2.95 0.071

25 2.75-3.21 2.98+0.124

179 2.56-2.84 2.72 0.051

3 2.74-2.97 2.85

123 2.64-3.22 2.91+0.103

39 2.67-3.10 2.92 0.097

3 3.26-3.45 3.36

42a Anorthosite, gabbroic anorthosite and de 
rived gneisses

42b Gabbroic anorthosite, anorthositic gabbro, 
minor gabbro.

42c Tonalite, diorite and derived gneisses.
42d Monjonitic rocks, sodic and alkalic syenites, 

quartz syenite, minor quartz monzonite and 
derived gneisses..

42e Quartz monzonite, minor quartz syenite and 
derived qneisses.

MIDDLE AND LATE PRECAMBRIAN
MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS 3

41 Unsubdivided
4la Gneissic gabbro, diorite and amphibolite 
41b Gneissic metagabbro-probably equivalent to 

Nipissing Diabase of the Southern Province

Note: N = Number of Samples, p'= Mean Density, 
s 3 Standard Deviation.

GENERAL GEOLOGY - The geology of the survey area 
has been described in detail in numerous publications by 
Card era/. (1973, 1972), Card (1979, 1978}, Carter (1981), 
Wood (1980), Meyn and Matthews (1980). The Generalized 
geology as presented on this map has been simplified from 
the Sudbury-Cobalt map (Card and Lumbers 1977) and 
Timmins-Kirkland Lake map (Pyke et a/, 1973) of the 
Ontario Geological Survey, and the Gogama and Sudbury 
maps of the Geological Survey of Canada (Card 19801.

The western part of the area is underlain by the rocks 
of the Abitibi Subprovince of the Superior Province. The 
rocks in the eastern part of the area are part of the Cobalt 
Embayment of the Southern Province. Within the OGS 
gravity survey map-area, the Abitibi Subprovince has been 
subdivided by Card (1979) into seven subdivisions, termed 
"domains", which represent rocks of similar lithologic 
and structural styles. These are Abitibi-Swayze, Biscotasing, 
and Benny metavolcanic domains; Peterlong, Ramsey, and 
Levack gneiss domains; and the Algoma plutonic domain.

Superior Province   Early Precambrian metavolcanics and 
associated metasediments of the "greenstone" belts are the
nIHnct rrvl/r in thu area Thou rnneict nf (cnrlinallu fnlHprl
mafic, intermediate, and felsic flow and pyroclastic units 
interlayered with wacke, conglomerate, and minor iron 
stone-bearing units. The rocks commonly show polyphase 
deformation and mineral assemblages characteristic of 
greenschist facies metamorphic conditions. Migmatitic 
rocks are present throughout the area. Foliated to gneissic 
granodiorite, tonalite and trondhjemite occur throughout 
the region in the form of elongate and oval domes or 
diapirs. The gneissic terrains contain variable amounts 
of xanoliths which are remants of supracrustal rocks of 
volcanic origin and numerous intrusions of several ages. 
Felsic plutonic rocks, mainly of granitic and granodiorite 
composition, occur within both the "greenstone" belts 
and gneissic terrains, as batholiths, plutons, dikes, and 
sills.

Southern Province - Middle to Late Precambrian (Protero 
zoic) of the Huronian Supergroup unconformably overlie 
the Early Precambrian (Archean) rocks, and on a regional 
scale define an approximately east-trending fold belt. 
The Huronian rocks were deformed during the Penokean 
Orogeny. Within the OGS map-area, the Huronian rocks 
comprise part of the Cobalt Embayment. They are domin- 
antly clastic metasediments (maximum total thickness 20 
000 feet) that have been divided, in the present map-area, 
into three groups and eight lithostratigraphic formations by 
Card et al., 1973. The Huronian sequence, in general mildly 
deformed and regionally metamorphosed, is a relatively 
uniform southeastward-thickening wedge of sandstone, 
pelite and paraconglomerate with local basal accumulations 
of volcanics. The Hough Lake Group is represented by the 
Mississagi Formation comprised of grey and white felds 
pathic quartzite, siltstone, and argillite. The Quirke Lake 
Group consists of the Bruce, Espanola and Serpent For 
mations. The Bruce Formation is a polymictic paracon 
glomerate, and the Espanola Formation contains abundant 
carbonate-rich rocks. The Serpent Formation consists of 
cross-bedded arenites rich in quartz and feldspar.

The Cobalt Group comprises the Gowganda, Lorrain, 
Gordon Lake, and Bar River Formation. The Gowganda 
formation consists of a heterogeneous assemblage of 
conglomerates, siltstone, wacke, and arkose, and is over 
lain conformably by the Lorrain Formation which con 
sists of a thick sequence of arkose and quartz arenite. 
The Gordon Lake Formation consists of Argillites, silt- 
stones and sandstones. The Bar River Formations is dom- 
inantly quartz arenite with some hematitic siltstone. The 
Huronian rocks are intruded by the Middle Precambrian 
Nipissing Diabase and Late Precambrian (Keweenawan- 
type Olivine Diabase.

ECONOMIC GEOLOGY - In the area covered by the OGS 
Gravity Survey, deposits of gold, silver, cobalt, copper, 
nickel and iron occur throughout. Several producing and 
past-producing mines, and many mineralized showings are 15 ' 
known to occur widely. In the Cobalt Embayment, most 
of the economic mineralization occurs in association 
with Nipissing Diabase. Uranium mineralization has been 
reported at the base of the Mississagi Formation.

PRESENTATION OF RESULTS -The map was compiled 
using a gridding program developed for the Government of 
Ontario. The randomly-spaced observed gravity data were 
interpolated to a 1.5 km grid-cell size, which was convolved 
with a digital operator to remove data noise. Some smooth 
ing on the final Bouguer contours was also applied through 
the program GPCP M. 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 20 
Gravity Units = 2 mgal.

The principal facts of all gravity stations.and descriptions 
of control station locations are available from the Gravity 
and Geodynamics Division, Earth Physics Branch, Depart 
ment of Energy, Mines and Resources, 1 Observatory 
Crescent, Ottawa, Canada, K1A OY3.
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QUIRKE LAKE GROUP 
SERPENT FORMATION

22 22 Quartz-feldspar sandstone with minor silt 
stone, calcareous siltstone, and conglomerate

ESPANOLA FORMATION 

21 Limestone, dolostone, siltstone, and sand 
stone

20 Conglomerate with minor sandstone and silt 
stone

19 Quartz-feldspar sandstone with minor silt 
stone, argillite, and conglomerate

PECORS FORMATION 

18 Siltstone, argillite, and wacke with minor 
qua rt?-f el d spa r and sandstone

RAMSAY LAKE FORMATION

17 Conglomerate with minor sandstone and silt 
stone

16 Siltstone, wacke, and argillite with minor 
quartz-feldspar sandstone

MATINENDA FORMATION

15 Quartz-feldspar sandstone with minor con 
glomerate and siltstone

VOLCANIC AND SEDIMENTARY ROCKS 
COPPER CLIFF FORMATION

14 Felsic and intermediate metavolcanics with 
minor felsic intrusions and intercalated 
metassdiments

STOBIE FORMATION

40 Unsubdivided
40a Gneissic quartz monzonite and minor 

granodiorite and granite

39a Biotite gneiss derived from wacke, silt 
stone, immature sandstone, and minor 
calcareous siltstone and sandstone

39b Biotite gneiss containing numerous thin 
beds of feldspathic gneiss, muscovitic and 
quartzose gneiss, and sills and dikes of 
gneissic gabbro

38a Calcite and dolomitic marble with minor 
interlayered calc-silicate gneiss

38b Calc-silicate gneiss derived from calcareous 
sandstone and siltstone

37a Muscovitic and quartzose gneiss derived 
from orthoquartzite, subarkose, and alum 
inous claystone

37b Feldspathic gneiss derived from arkose, sub 
arkose, and ferruginous arkose with minor 
interlayered calc-silicate gneiss and immature 
meta sandstone

36 Gneissic coarse clastic metasediments de 
rived from pebbly to bouldery coarse- 
grained wacke, immature sandstone, arkose, 
and minor conglomerate

SUPERIOR AND SOUTHERN PROVINCES

13 Mafic metavolcanics and intrusions with 
abundant intercalated metasediments in 
cluding wacke, siltstone, pyritic meta 
sediments, and quartz-feldspar sandstone

ELSIE MOUNTAIN FORMATION

12 Mafic metavolcanics and intrusions with 
minor intercalated metasediments and felsic 
pyroclastics, and felsic intrusions

SALMAY LAKE FORMATION 

11 Mafic metavolcanics with minof inter 
mediate and felsic metavolcanics, mafic in 
trusions, and intercalated metasediments

MAFIC INTRUSIVE ROCKS

10 Gabbro-anorthosite complexes

9 Unclassified
9a Matachewan swarm

Lapilli tuff, breccia, felsic flows and in 
trusions, and minor carbonate and cherty 
rocks

26 Quartz sandstone, hematitic siltstone, and
sandstone

Quartz sandstone, micaceous and aluminous 
quartz sandstone, quartz-fe Ids pa r sandstone, 
minor conglomerate, and siltstone

23 Conglomerate, sandstone, siltstone, and 
argillite

MASSIVE AND FOLIATED FELSIC INTRUSIVE 
ROCKS"

8a Unsubdivided
8b Syenite, quartz syenite
8c Nepheline syenite
8d Syenite-monzonite-diorite complexes
Se Granite
8f Granodiorite
8g Trondhjemite, quart? diorite

ORTHOGNEISSAND MIGMATITE 3

7a Granodiorite and quartz diorite gneiss^ 
7b Tonalite gneiss^ 
7c Xenolithic, agmatitic granite and grano 

diorite 
7d Xenofithic and layered mafic-felsic gneiss

  Unsubdivided 
7e Xenolithic and layered mafic-felsic gneiss

  Amphibolite facies
7f Mafic gneiss and amphibolite   Unsibdivided 
7g Mafic gneiss and amphibolite - Amphibolite

facies

MAFIC INTRUSIVE ROCKS

6 Unsubdivided 
6a Gabbro

ULTRAMAFIC INTRUSIVE ROCKS 

Unsubdivided

4a Conglomerate andsandstone(fluviatilefacies) 
4b Wacke, siltstone, conglomerate (resediment 

ed facies).

METAVOLCANICS3

ALKALIC METAVOLCANICS

Unsubdivided

FELSIC TO INTERMEDIATE METAVOLCANICS

2 Flows, pyroclastics, subvolcanic intrusions
  Unsubdivided 

2a Flows, pyroclastics

MAFICTO INTERMEDIATE METAVOLCANICS 

1 Unsubdivided

IRON FORMATION 

l Fa Oxide facies

IFb Sulphide facies

a Indicate lithotogical subdivision. No age relationship implied.

b Con tain variable amounts of massive to foliated felsic plutonic 
rocks, mafic gneiss, and migmatite.

Note: Not all faults shown and subdivision of certain units 
omitted for simplification.

COl-t
o
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SYMBOLS

Gravity Station 
(Ontario Geological 
Survey)

Gravity Station (Earth 
Physics Branch, 
Ottawa)

Gravity Control 
Station

Fault

Dikes

Geological Boundary

Synclinal Axis

Anticlinal Axis

Contours of equal Bouguer anomalies 
at intervals of 20 Gravity Units (20 
G.U. 3 2milligals)

Gravity high 

Gravity low

Observed gravity values are based on the National Gravity Net which is 
consistent with the International Gravity Standardization Net 1971 
{IGSN 71). Theoretical gravity values are computed using the Geodetic 
Reference System 1967 (GRS 67) Bouguer anomalies have been cal 
culated assuming a vertical gravity gradient of 0.3086 mgalVm and a 
crustal density of 2.67 g/cm.3.

1 mgal = 10~5 m/sec2
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