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MARGINAL NOTES

LOCATION: The area is bounded by Latitudes 46" 20' and 470 52'o 30" N, 
and Longitude 79^ W, the Ontario-Quebec border and Longitude BO0 30' W, 
covering an area of approximately 14 875 km 2 . The village of Temagami is 
approximately in the centre of the survey area. Access by motor vehicle in 
the region is provided by various highways which are connected with numer 
ous 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 float-equipped fixed-wing aircraft and helicopter.

GRAVITY SURVEY: In a land gravity survey the following 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 summer of 
1977, a field party, utilizing fixed-wing and helicopter aircraft established 
2808 gravity stations using four Lacoste-Romberg gravimeter, numbers 
G-28, G-294, G-329 and G-417. In addition, 945 gravity stations were establi 
shed during a previous survey in 1973. The average gravity station distribution 
over the entire area was approximately 1 station per 4 km2 .

The gravity observations were tied to control stations established by the 
Earth Physics Branch, Ottawa, at North Bay, Marten River, Temagami, Latch 
ford 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 
an average daily drift of about 0.035 mgals.

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 close to bench marks along high 
ways and railways (Geodetic Survey of Canada and Ontario Ministry of Trans 
portation and Communications {MTC)| were established by precise levelling 
from these bench marks. Other larger adjacent and interconnected lakes were 
levelled from these lakes. The elevations of certain other lakes and river

systems were-established using data from Ontario Hydro, Ontario Ministry of 
Natural Resources and Governmant of Canada dams. Lake levels for the re 
maining less accessable lakes and elevations for points on roads were determ 
ined using Wallace and Tiernan altimeters in pair.

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 used as gravity stations and for altimetry control. 
MTC profiles of certain highways were used for altimetry control and gravity 
station elevations.

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 grid superimposed. The gravity stations were 
digiti7ed with a precision of  40m.

ERRORS IN THE BOUGUER ANOMALIES: The accuracy of the final Bou 
guer anomaly values, which were reduced to the datum of the mean sea 
level using a uniform crustal density of 2.67 g/cm 3 , is limited by the follow 
ing sources of error.

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 1172 gravity stations while 1871 
gravity stations elevations are accurate to within  1 m. The remaining 710 
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 rn. This imprecision is equivalent to errors of about  0.03 mgal in the 
latitude correction.

Terrain Correction Errors: The average elevation for ali the gravity stations is 
281 m {from mean sea level) with a standard deviation of  47 m. 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 error due to instrument drift 
is approximatly  0.035 mgal. 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: One thousand, tour hundred and eighty three 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. The densities listed below are 
grouped to correspond to the geological compilation legend which accom 
panies this map.

SUMMARY OF DENSITY (g/cm 3 } MEASUREMENTS 

Rock Type*
Map 
Unit J

Sedimentary Rocks 
(Paleozoic)

Mafic Intrusions 

Mafic Intrusions 

Felsic Intrusions

Anorthosite Suite 
Intrusions

Mafic Intrusions

45

43

41

39

38

37

N 

35

18

1

28

6

1

Density 
Range p  s 

2.46-2.76 2.6510.064

2.84-3.14 2.96+0.092

3.07

2.59-2.79 2.66+0.041 

2.74-3.05 2.86+0.120

302

Felsic Intrusions

Metasediments 
(Biotite Gneiss)

Metasediments 
(Marble + Gneiss)

Metasediments {Quartzo- 
Feldspathic Gneiss)

Metasediments 
(Clastic Gneiss)

Felsic Intrusions 

Metasediments 

Granophyre (Nipissing) 

Diabase (Nipissing) 

Bar River Formation 

Lorrain Formation 

Gowganda Formation 

Mississagi Formation 

Felsic Intrusions

Mafic S Ultramafic 
Intrusions

Mfitasediments

Felsic to Intermediate 
Metavolcanics

Intermediate to Mafic 
Metavolcanics

Iron Formation

33

24c

24

22

20

19

15

5

4

3

2

22 2.58-2.75 2.67+0.041

147 2.59-2.43 2.70+0.092

2 2.70-3.06 2.88

11 2.59-2.75 2.65+0.052

73 2.60-2.99 2.71+0.063

11 2.64-3.09 2.7U0.130

1 2.72

9 2.57-2.75 2.68 0.056

246 2.72-3.18 2.9610.068

1 2.65

171 2.53-2.82 2.66 0.041

364 2,562.89 2.75+0.057

7 2.61-2.75 2.69+0.045

170 2.55-2.82 2.69±0.061
23 2.76-3.23 2.92tQ.12Q

29 2.57-2.92 2.72+0.082

67 2.62-2.85 2.74*0.049

54 2.69-3.21 2.91+0.091

1 3.50

Note: N -- number of samples: p ^ mean density, s ~ standard deviation 
"See Legend for further description

GENERAL GEOLOGY: The geology of much of the area included in the pre 
sent survey has been described by Lumbers (1969; 1970; 1971d; 1971b; 
1978), Card et al. (1973), Bennett (1978), Meyn (1977), Lovell (1977), 
Lovell and de Grijs (1976), Lovell and Frey (1976), Lovell and Caine (1970), 
Mcilwaine {1970} and Simony (1964). The Sudbury-Cobalt (Card and 
Lumbers 1977) and Timmins-Kirkland Lake (Pyke ef a!. 1973} compilation 
maps show most geological details.

Genera! Setting: The area is underlain by Precambrian rocks of the Superior, 
Southern and Grenville Provinces of the Canadian Shield and is traversed by 
the Grenville Front Tectonic Zone. This is a zone of faulting, constriction and 
cataclasis that separates highly deformed and metamorphosed Middle and 
Late Precambrian rocks of the Grenville Province to the southeast from rela 
tively little deformed and metamorphosed Middle Precambrian rocks of the 
Southern Province and Early Precambrian rocks of the Superior Province to 
the northwest. In addition there is an outlier of Paleozoic rocks.

Superior Province: Early Precambrian metavolcanics and associated meta- 
sediments are the oldest rocks in the area. They consist of isoclinally folded 
mafic and felsic volcanic rocks, wacke, argillite, and minor iron formation 
regionally metamorphosed under greenschist facies conditions. A variety of 
metagabbros, metadiorites and felsic porphyries intrude the metavolcanics. 
The surrounding granitic batholiths are mainly trondhjemite to quartz mon 
zonite in composition, and are intrusive into the metavolcanics which were 
contact metamorphosed under albite-epidote and hornblende-hornfels facies 
conditions. The rocks are cut by Middle Precambrian Nipissing Diabase dikes 
and sills and by Late Precambrian olivine diabase dikes.

Southern Province: Mfitasediments of the Middle Precambrian Huronian 
Supergroup comprise part of the Cobalt Plate of the Southern Province and 
were deposited unconformably on the Early Precambrian. The Gowganda 
Formation consists of greywackes, sittstoncs, varved argillites, and conglo 
merate and is overlain conformably by the Lorrain Formation, which consists 
of massive feldspathic quartzite and arkose. The rocks of the Cobalt Group 
are generally flat-lying except near the Grenville Front Tectonic Zone where 
they are folded and metamorphosed. The rocks are cut by Middle Precambrian 
Nipissing Diabase and Late Precambrian olivine diabase dikes.

Grenville Province:The Grenville Front Tectonic Zone, a zone of constriction, 
cataclasis and faulting up to 16 km wide trends northeast with a northeast 
foliation and southwest-plunging rodding lineation. The Grenville Front 
Boundary Fault, a zone of crushed and mylonitized rocks up to 60 m wide, 
marks the only mappable northwestern boundry of the Grenville Front 
Tectonic Zone, but granulation and mylonitization effects extend up to 5 km 
northwest of the zone into the Early and Middle Precambrian rocks. An Early 
Precambrian trondhjemite batholith of Superior Province extends up to 6 km 
into the Grenville Province, where it, together with inclusions and screens of 
greywacke, has been regionally metamorphosed to the same high rank as 
other rocks of the metamorphic complex and is unconformably overlain by a 
sequence of coarse-grained clastic siliceous metasediments, i.e., coarse grained 
arkosic sandstone, coarse-grained pebbly sandstone, and minor finer grained 
sandstone and siltstone. The main coarse-grained clastic unit forms the base 
of the metasedimentary accumulation dominating the Grenville Province and 
this accumulation is probably Middle Precambrian in age. Biotite gneiss, pro 
bably derived from greywacke and muddy siltstone, and feldspathic gneiss 
probably derived from arkosic sandstone, are intercalated with the basal clastic 
sequence and increase in abundance towards the southeast. A sequence of 
quartzose and muscovittc gneiss derived from well-sorted quarts-rich sand 
stones containing intercalated shale and orthoquartzite underlies much of the 
eastern part of the area. Calc-silicate gneiss derived from calcareous shale and 
siltstone commonly is interlayered with the sandy metasediments. The meta 
sediments underwent partial anatexis during regional metamorphism with the 
result that many are now migmatite containing numerous discontinuous veins 
and lenses of granitic material. A variety of plutonic rocks, probably ranging 
in age from Middle to Late Precambrian, were emplaced within the metasedi 
ments of the Grenville Province before the high-rank regional metamorphism 
and accompanying deformation ended and were themselves metamorphosed. 
Of the various plutonic rocks, gneissic felsic varieties forming stacks, sheets, 
and a few batholiths are the most abundant. A gneissic quartz monzonite 
batholith is intrusive over a large area and extends to the margin of the Gren 
ville Front Tectonic Zone. The batholith was emplaced during the waning 
stages of regional metamorphism. Dikes and sheets of gneissic anorthosite are 
intrusive into rocks of the batholith, A large anorthosite complex, extremely 
irregular in outline, is intrusive in the western portion of the area south of the 
Grenville Front where it intruded metasediments of the Huronia Supergroup

and Nipissing Diabase and associated granophyre. Most of the complex in the 
Grenville Province was recrystalUed by the high-rank regional metamorphism 
and is gneissic, but some parts of the eastern lobe are massive with primary 
mineralogy. That part of the complex extending across the Grenville Front is 
cataclastic, locally massive and was subjected to low grade metamorphism. 
Following the high-rank regional metamorphism and plutonism the region 
was subjected to faulting during the Late Precambrian, and at least the Early 
Paleozoic.

Paleozoic: The rocks of the Paleozoic outlier occupy a fault-controlled, graben- 
style structure northwest of Lake Timiskaming. These limestones, dolostones, 
shales and sandstones are related to the Ordovician rocks of Lake Nipissing 
and the Silurian rocks of the James Bay Lowlands and Manitoulin Island.

Pleistocene: Pleistocene continental glaciation scoured and gouged the bed 
rock and left behind a thin, discontinuous mantle of ground moraine. Retreat 
of the continental glaciers resulted in the formation of end moraine, glacio 
fluvial, and glaciolacustrine deposits of clay, sand and till. The Little Clay 
Belt, fertile agricultural soil laid down by Pleistocene glacial Lake Barlow-Ojib- 
way, occupies a broad valley controlled by Northwest-trending down-dropped 
blocks centered on Lake Timiskaming. Recent deposits consist of alluvium 
and peat.

ECONOMIC GEOLOGY: The map-area contains one of the provinces oldest 
mining camps at Cobalt. Metals produced in 1977 were silver and cobalt in 
the Cobalt area.and iron ore at Temagami. Past producers of silver and cobalt 
are located in the Elk Lake, Cobalt and South Lorrain Townshipareas. Copper 
silver snd gold were formerly mined at Lake Temagami and gold was produced 
at Emerald Lake. There are also numerous occurrences of silver, cobalt, gold, 
copper, nickel, lead, zinc, uranium, stone, feldspar, kyanite and 'vermiculite 
in the map-area.

PRESENTATION OF RESULTS: The map was compiled using a gridding and 
contouring program GPCP-ll. The randomly spaced observed gravity data 
were interpolated to a 2 km grid-cell size. Some smoothing on the final 
Bouguer contours was also applied. The gravity data superimposed on general 
ized 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, Department of Energy, Mines and Resources, Ottawa, K1A-
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LEGEND

PHANEROZOIC

CENOZOIC*
QUATERNARY

PLEISTOCENE AND RECENT

46 Sand, gravel, clay, boulder li!/, 
SA-amp deposits.

UNCONFORMITY

Limestone, dolostone, shate. sand 
stone, conglomerate.

ALKALIC ROCK-CARBONATITE 
COMPLEXES

44 Carbonatite, nepheline and alkalic 
syenites, associated rnsiic and ul 
tramafic rocks, lamprophyre dikes, 
and fenite.

UNCONFORMITY. INTRUSIVE CONTACT

SUPERIOR, SOUTHERN AND 
GRENVILLE PROVINCES

PRECAMBRIAN 

LATE PRECAMBRIAN
MAFIC INTRUSIVE ROCKS6

43 Unzubdividctj.
43a Diabase, quartz diabase dikes.
43t) Olivine diabase dikes.
43c GaQbro, norite, pyroxenite, perido 

tite sleeks. 
43d Partly serpentinlzed peridotite and

miner Olivine gabbro stocks.

INTRUSIVE CONTACT

GRENVILLE PROVINCE

HIGH RANK REGIONAL METAMORPHISM

METAMORPHOSED MAFIC 
INTRUSIVE ROCKS

41 Unsubdivided.
41a Metamorphosed diabase and gab-

h: Ci. 
41b Me!amorphc?,pd u'tiawafrf: rocks.

FELSIC INTRUSIVE ROCKS

9 Quariz monzonite, minor Qianqdic- 
rile and de-rived gneisses.

ANORTHOSITE SUITE INTRUSIVE 
ROCKS C

38a Anorthosite, gabbroic anorthosite
and derived gneisses. 

38b Gabbroic anorthosite, anorthosite
gabbro, minor gabbro, diorite, and
ultramafic rocKs and derived gneis 
ses. 

38c Tonalite, tiioiito, and dviivi-il
gneisses. 

38d Pint-, grid green monzonitic rocks.
sodic and alkali/: syen/tes, Quartz
syenite, minor quartz monzonite,
and derived gneisses. 

38f Quartz monzonite, minor quart!

MIDDLE AND LATE 
PRECAMBRIAN

MAFIC AND ULTRAMAFIC 
INTRUSIVE ROCKSC

37 Unsubrji 'jjded.
37s Gneissic gabbro, diorite, and am 

phibolite. 
'J f t) Mefamorpho?,ed ultramafic inlrii -

sive rocks. 
37c Gneissic rnetagabbrv  probably

equivalent to Nipissing Diabase cf
t ho Southern Province.

MIDDLE PRECAMBRIAN

FELSIC INTRUSIVE ROCKS

J5 Unsuhdivided, m par! gneissic
equivalent cf unit 28. 

36a Gneissic Quartz monzonite and
minor granodiorite and granite. 

36c Gneissic trondhjemite end grano 
diorite.

SUPERIOR AND SOUTHERN 
PROVINCES

MIDDLE PRECAMBRIAN
NIPISSING DIABASE

24 Unzukdivided.
?4a Pyroxene gabbro, minor pyroxenite,
?4b Hornblende c/abbro, metagabbro,

amphibolite. 
24c Granophyre. 

FELSIC INTRUSIVE ROCKS

23a Albite granite, syenite, and grano 
phyre f:

23b Porphyritic Quartz monzonite, and
yranite

INTRUSIVE CONTACT 
HURONIAN SUPERGROUP'' 

COBALT GROUP
BAR RIVER FORMATION

25 Quartz sandstone, hematitic silt 
stone, and sandstone.

GORDON LAKE FORMATION

Siltstone, argillite,

LORRAIN FORMATION

20 Quartz sandstone, micaceous and
aluminous quartz sandstone,
quartz-feldspar sandstone, and
minor conglomerate, and siltstone,

GOWGANDA FORMATION

19 Conglomerate, sandstone, 
and argil!ile.

HOUGH LAKE GROUP
MISSISSAGI FORMATION

Quartz-feldspar sandstone with 
minor siltstone, argillite, and con 
glomerate.

6a Gabbro, anorthosite gabbro, gab 
broic anorthosite and metamor 
phosed equivalents.

6b Metagebbro and porphyritic meta- 
gabbro dikes.

UNCONFORMITY. INTRUSIVE CONTACT

EARLY PRECAMBRIAN
FELSIC INTRUSIVE AND 

METAMORPHIC ROCKS

: 5 Unsubdivided granitic and migma- 
t i tic rocks. 

^ ^  5d Quartz monzonite, granite, grano 
diorite, trondhjemite, syenite and 
minor pegmatite end aplite. 

5b Predominantly migmatite metavol 
canics and mctasedimeritary rocks. 

5c Trondh/eTtite, granodiorite, and 
minor Quartz monzonite and quartz 
diorite.

5d Felsite, quartz and feldspar por 
phyry, trondhjemite, granodiorite.

INTRUSIVE CONTACT
MAFIC AND ULTRAMAFIC 

INTRUSIVE ROCKS

4 Unsubdivided:
4o Quartz diorite, diorite, gabbro,
4b Pyroxenite, peridotite, dunite, ser 

pentinite.
Ac lamprophyre, carbonatite dikes and 

intrusive breccia k.

INTRUSIVE CONTACT

METASEDIMENTS

3 Greywacke, siltstone, ellert, and

INTRUSIVE CONTACT

METASEDIMENTS*

35 Biotite gneiss derived from gre/- 
tvsrte, siltstone, immature sand 
stone and minor calcareous 
siltstone and sandstone.

35fi Riniiir sinpisH rantaininr) numerous 
thin beds a! feldspathic gneiss 
(33b), muscovtiic and quartzose 
gneiss (33a) and siHs and rfiAes of 
gneissic gabbro (37c).

34a Calcitic ana dolomitic marble with 
minor interlayerea calc-silicste 
gneiss.

34b Calc-silicate gneiss derived from 
calcareous sandstone and siltstone.

33 Un subdivided Quartzo-felaspethic 
gneiss.

33a Muscovite and Quartzose gnsiss 
derived from orthoquartzite, subar 
kose, and aluminous claystone.

33b Feldspathic gneiss derived from 
arkose, subarkose, and ferruginous 
arkose with minor interlayeredcstc- 
siHca'e gneiss (34t) and immature 
rnetasanrjs'one.

32 Gneissic course clastic metasedi- 
menls derived from pebbly to 
bouldery coarse-grained greywacke, 
immature sendstone, arkose, and 
minor conglomerate.

EARLY PRECAMBRIAN
FELSIC INTRUSIVE ROCKS

3la Gneissic Quartz monzonite and 
minor gneissic granodiorite.

3tb Gnoissic trondhjemite .granodiorite, 
ana minor quartz monzonite.

METASEDIMENTS

30 Gneissic equivalent of unit 3.

FAULT CONTACT

arkose with minor
rocks, and derived migmatites.

METAVOLCANICS
FELSIC TO INTERMEDIATE 

METAVOLCANICS
2 UnsubrJivided,
2s Rhyolite, dacite flows with minor 

felsic-intrusions and felsic pyro 
clastics.

2b Felsic lo intermediate pyroclastics 
 tuff, breccia, and agglomerate   
with minor flows, metasediment^ 
and intrusive rocks, and derived 
migmatites.

MAFIC TO INTERMEDIATE 
METAVOLCANICS

1 Unsubdivided.
la Basalt and andesite flows with

minor mafic pyroclastics and mafic
intrusions. 

1b Interflow melasediments and mafic
pyroclastics:

IF lion formation and ferruginous 
chert (associated wilh units 3, 32, 
33, 34, 35).

aOn!y the thickest, most extensive Cennrmr deposits. 
in which bedrock outcrops are absent or scarce are 
s/ioiv.'i as coded, uncoloured areas.

may be oi Phanerozoic age.

Multiple ages represented. Minor amounts, of u 
occut in the Southern Province.

mPivbably approximately equivalent in age to the 
f-tu/of'iari Supergroup.

f Probably equivalent ir, age to Nipissing Diabase.

"The Huronian rocks are wpakly to moderately meta- 
vtorphosed, but as original lithologic^! characteristic'? 
are general!/ -A-eil preserved, sediments'/ rock desig 
nations arp uses.

small lo to shown at map scale.

"This Geological Legend is modified from OGS 
Map 2361, Sudbury-Coba It Shaet, Geological 
Compilation Series.

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

SYMBOLS

Gravity station (Ontario 
Geological Survey)

Gravity station (Earth 
Pnysics Branch, Ottawa)

Gravity control station

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

Gravity high

Gravitv

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

* 1 mgal = 10~5 m7sec 2

Fault

Geological boundary

Grenville Front boundary 
fault
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