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MARGINAL NOTES

LOCATION AND ACCESS

The map area is almost equidistant from Toronto and Ottawa. Highway 
7 crosses the southern part, passing through Marmora, the principal 
settlement. The smaller centres of Cordova Mines and Deloro lie, re 
spectively, in the northwestern and southeastern parts of Marmora 
Township. Access to the central and northern parts is provided by 
Hastings County Roads 3 and 11, an abandoned Canadian National 
Railway right-of-way, and numerous minor roads of good quality. Crowe 
Lake, Thompson Lake, Jarvis Lake, Twin Sister Lakes, and parts of the 
Moira River and Beaver Creek provide shoreline access. Only the north 
eastern corner of the township, east ot Beaver Creek, is poorly serviced 
by roads.

MINERAL EXPLORATION AND PRODUCTION
Marmora Township has a long history of mineral production, dating from 
the establishment of the Marmora iron Works in the 1920s. Small 
deposits of iron, gold, and arsenic, principally associated with the 
Cordova and Deloro Plutons, were worked mainly around the turn of 
the century. The Marmoraton Mining Company Limited open-pit Iron 
Mine was active from 1952 to 1978, producing approximately 30 million 
tons (Research Assessment Files, Ontario Geological Survey, Toronto) 
of magnetite ore. Marble, from 2 localities east of Crowe Lake, was 
quarried and milled prior to 1963. W.F. Bonter and Company quarried 
and milled marble from 6 small quarries east of Malone prior to 1971. 
The only current mineral production is of marble from a few small 
quarries, and crushed limestone from the Marmoraton Mining Company 
Limited's waste dumps.

PREVIOUS WORK

The Marmora area was last mapped by Wilson (1940) at a scale of 
1:63 360. Minor revisions to the geology were made in the course of 
regional compilations by Hewitt and Satterly (1957) and Lumbers 
(1964). A map of the Paleozoic geology has been made by Carson 
(1979). The DeloroGranite has been thesubject of general publications, 
notably one by Saha(1959}. In addition to the present survey, work is 
being carried out in the township by M.S. Bourque, Precambrian Geolo 
gist, Ontario Geological Survey, Toronto, on the stratigraphy and 
sedimentology of the carbonate metasediments (Bourque 1981) and 
by P. Thomas, graduate student, University of Ottawa (Thomas and 
Cherry 1981), on the genesis of auriferous veins in the Cordova gabbro
Pluton. - '-. - i-. . - . . -" . - - .. . - ' . ' . . h " - f- - ' ' .

GENERAL GEOLOGY ^ ' :
One-quarter of Marmora Township is underlain by flat-lying grey Ordovi 
cian limestone, which occupies the south-central and southwestern 
parts and a northwest-trending chain of outliers. At the base of the 
Ordovician succession are up to several metres of maroon conglomer 
ate, sandstone, and siltstone, and variegated red, green, and grey silty 
limestone and limestone. The maximum continuously exposed thick 
ness of limestone, 40 m, is at the Marmoraton Mining Company Limit 
ed's open-pit Mine. The Ordovician strata were not mapped during this 
study, except near their contacts with Precambrian rocks.

The remainder of the outcrop comprises Late Precambrian stratified 
and intrusive rocks. The layered rocks, which are of low metamorphic 
grade, are predominantly an impure carbonate succession underlain 
by epiclastic and volcanic units. These rocks occupy a south-facing 
succession, intruded around the periphery by the Cordova gabbro 
Pluton, Twin Sister and Shanick Diorites, Gawley Creek Syenite, and

the Malone and Deloro granite Plutons, as well as a number of smaller 
intrusions. All of the plutons show a metamorphic overprint. The rock 
units are described here in inferred stratigraphic order.

LITHOLOGY
The oldest rocks that show evidence of primary stratigraphic facing are 
fine-grained metabasalts (Unit 1} in the northern part of the township, 
between Crowe River and Thompson Lake, and at the southern end 
of the Gawley Creek Syenites. Similar rocks occupy a fold core and 
possible fault slice west of Twin Sister Lakes. Although structurally 
underlain by carbonate-and clastic siliceous metasediments in the 
northwestern part of the township, the metavolcanics are at least partly 
fault-bounded at Iheir lower contacts. Pillows, well-preserved east of 
Gawley Creek, indicate south-facing tops. For the most part, these 
rocks are dark grey-green, homogeneous, fine-grained amphibolites, 
schistose in part, in which bedded tuff, breccia, and pillows are only 
locally evident. Siliceous laminated ironstone, containing magnetite and 
calcite, contacts amphibolite on the southern shore of Thompson Lake 
and occurs to the south on the southern contact of the metavolcanic 
unit. The metabasalts are very similar to those occurring in Cycle III 
south of Cordova Lake in Belmont Township (Bartlett et al. 1980), and 
are probably their stratigraphic equivalent.

Succeeding the metavolcanics to the south are fine-grained dark grey 
quartzofeldspathic clastic metasediments (Unit 6), probably me- 
tawackes of volcanic provenance, They have grey- to rusty-coloured 
weathering, and layering on a scale of centimetres to tens of cen 
timetres. Biotite and hornblende, with fine garnet in places, typically 
constitute up to 10'/o of the rock. Graded bedding near the Marmora/ 
Belmont Township line suggests south-facing tops, but top indicators 
are rare. Intercalated with these rocks are fine pyritic biotite schists 
derived from mudslones. These are particularly prominent adjacent to 
metabasalts on the Young-Cumming Occurrence (Property 27), where 
they host Zn-Cu-Ag-Au mineralization. They are also present to the 
north, near the Crowe River and to the east of the property. Clastic 
metasediments extend across the northern side of the township, and 
overlie metabasalts in the vicinity of Gawley Creek. South of Twin Sister 
Lakes, similar-appearing but much more homogeneous rocks, contain 
ing whole and broken feldspar euhedra, have been mapped as felsic 
tuff (Unit 3d). A small area of dense siliceous metasediments south of 
Highway 7, near the contact of the Deloro Pluton, may be skarn derived 
from carbonate rocks. :

Succeeding the clastic metasediments and occupying central Marmora 
Township are impure (Unit 7) and pure (Unit 8) carbonate metasedi 
ments. The impure carbonate rocks, which greatly predominate, are 
dark grey, typically thin-layered {1 to 10 cm) and comprise various 
proportions of calcitic marble, graphitic biotite-calcite marble, carbon 
ate-bearing metawacke, and metawacke. Pure carbonate rocks, which 
in places form mappable units, are mainly grey calcitic marble; fine 
grained grey dolomitic marble is subordinate. Graded beds and load 
casts in metawacke indicate mainly south-facing tops. The carbonate 
succession in west-central Marmora Township is being studied in more 
detail by Bourque (1981). Pure and impure calcitic marbles alternate 
with metabasalt and clastic siliceous metasediments in northwestern 
Marmora Township. Evidence from the adjacent parts of Belmont 
Township, coupled with stratigraphic considerations (see Stratigraphy 
section), suggests that contacts of the marbles are in part faulted. 
Carbonate rocks in southeastern Marmora Township are relatively pure 
white quartz-calcite marble; siliceous networks in marble on the eastern

shore of Crowe Lake suggest deformed algal mats. At this locality 
wollastonite is a reaction product of quartz and calcite. On the Moira 
River south of Malone, brucite and serpentine veinlets are present in 
calcitic marble.

A variety of igneous bodies have intruded the volcanic-sedimentary 
succession. The Cordova gabbro Pluton, which straddles the Belmont- 
Marmora Township boundary, is predominantly a coarse, grey, massive 
leucogabbro. The body is only locally deformed; original plagioclase 
is partly preserved, but all pyroxene has been replaced by chlorite, 
amphibole, and epidote. Parts of the body exhibit pseudomorphs of 
pyroxene oikocrysts several centimetres across, containing numerous 
small plagioclase euhedra. Other areas show primary layering, 10 cm 
to 2 m or more in thickness. Layers vary in composition from mafic 
gabbro to anorthosite; some show grading from a mafic base to a 
plagioclase-ri c h top. Layering is well displayed on the shore of Crowe 
Lake and on strike ridges between the lake and the power line. There 
is also a locally developed schistosity; some schistose zones are altered 
to micas and contain mineralized quartz veins. There are local concen 
trations of magnetite in the gabbro near its contacts with the surround 
ing rocks. The metagabbro and its auriferous veins are being studied 
in detail by P. Thomas, University of Ottawa, Ontario.

The Twin Sisters and Shanick Diorites are mainly composed of me- 
tadiorite, but they are heterogeneous and vary from gabbroic to syenitic 
and granitic. They are grey to pink, medium- to coarse-textured, with 
a pronounced foliation defined by lenticles of biotite and amphibole. 
The small metapyroxenite body east of Twin Sister Lakes, which con 
tains Ni-Cu mineralization (Bonter Occurrence. Property 18) and the 
granodiorite southwest of Shanick, may be genetically related to the 
larger bodies. There are also small exposures of metadiorite and me 
tagabbro in the southern part of the township, along Highway 7, at the 
Crowe River dam by Marmora, and in the Marmoraton Mining Company 
Limited's open-pit Iron Mine east of Marmora. The plutonic rocks extend 
under Paleozoic cover, and lie on an chain of aeromagnetic anomalies. 
They may be related to a larger buried igneous body to the south.

The Gawley Creek Syenite in northeastern Marmora Township is a 
homogeneous, essentially massive, pink biotite-hornblende syenite. It 
shows evidence of recrystallization but is little deformed. At its southern 
most extremity it is poorly exposed and contains numerous bodies of 
amphibolite, probably xenoliths. Marble along the western contact has 
been converted in places to skarn.

The Malone granite Pluton varies from fine- to medium-grained and is 
a pink, massive granite to quartz syenite. It may be a satellite of the 
Deloro Pluton. The latter, exposed mainly to the east of the map area, 
is predominantly a massive, coarse, salmon-coloured mesoperthite 
leucogranite, containing less than 5 "/o of blue-black riebeckite am 
phibole. Locally, however, it comprises biotite-bearing granite with 
discrete microcline and plagioclase, and also porphyritic granite Along 
much of its western contact is a heterogeneous zone varying from 
gabbro, through diorite to syenite and quartz syenite. Although the rock 
types are intermixed, there is a tendency to grade from mafic at the 
contact to felsic in the interior; the contact of predominantiy quartz 
syenite with the main granite is marked by a rise in elevation and can 
be defined within 10 to 20 m. Although the Deloro Pluton appears 
undeformed, feldspars have been marginally recrystallized, and coarse 
amphibole has been variably replaced by fine amphibole and biotite. 
Furthermore, mafic dikes in the granite (occupying a master joint along 
which Highway 7 has been constructed) have been converted to schist 
ose amphibolite. The western contact zone of the Deloro Pluton is

notable for numerous precious metal deposits, occurring in veins within 
both altered plutonic rocks and garnet-pyroxene skarns derived from 
carbonate rocks.

STRATIGRAPHY
Evidence of primary stratigraphic facing is provided by graded bedding 
and load casts in clastic 1 rocks of Unit 7 (and, in a few places, Unit 6) 
and pillow shape in metabasalts of Unit 1 south of the Gawley Creek 
Syenites. On these limited data, the succession in northern Marmora 
Township "youngs" from north to south, in the order mafic volcanic 
rocks to wacke and tuft to carbonate rocks. This order is consistent 
with the occurrence of sulphide-bearing mudstone at the contact be 
tween volcanic and clastic rocks, i.e. immediately above the basalts.

This succession may be lateral as well as vertical as suggested by a 
transition within the carbonate succession, in the same direction, from 
relatively pure limestones and stromatolite dolostones to impure rhyth 
mically-layered elastics and carbonates {M.S. Bourque, Precambrian 
Geologist, Ontario Geological Survey, personal communication, 1981). 
This sequence, best displayed to the west, in Belmont Township, sug 
gests a shelf-slope transition and implies that much of the carbonate 
in central Marmora Township is of relatively deep-water origin. Allowing 
for the displacement by plutons and faults (see Structure section), the 
basalt-wacke-carbonate succession can be traced from eastern Bel 
mont Township, across the map area, and eastward into Madoc Town 
ship.

STRUCTURE

Folding
Most of the layering in metasediments dips steeply and has been 
deformed by at least 2 fold sets. The earliest deformation, D^, produced 
penetrative cleavage in micaceous rocks, generally subparallel to bed 
ding, which is locally seen to parallel the axial planes of mesoscopic 
isoclinal folds. No megascopic isoclines have been mapped, but several 
reversals of stratigraphic facing from the general southerly trend may 
result from D, folds of more than a few metres amplitude. Only in the 
northwestern part of the township has a D, fold, cored by metabasalt, 
been mapped. D2 folds are open to close, with northeasterly striking 
axial surfaces. They deform the D, schistosity and are particularly 
evident in the map pattern along the northeastern margin of the Cordova 
gabbro Pluton. Minor D2 folds, on the scale of centimetres to metres, 
have highly variable style and orientation. This disharmony is suggested 
by the irregular map pattern in mixed carbonate rocks (Units 7, 8) in 
central Marmora Township. In micaceous rocks, D? folds show axial- 
plane strain-slip cleavage, The southward-closing megascopic fold, 
between the Cordova and Malone Plutons, is either a D2 or D3 structure, 
where D 3 would be a broad open fold set, perhaps related to differential 
strain around the major plutons.

Faulting ! ; ' ;- ; - 1 ' - " ; ~ r --r ' \ ; v:.
Although no major faults could be mapped directly, complex trunca 
tions of map units in the northern part of the township suggest a number 
of breaks. Several of these are indicated in the northwest where they 
separate distinct structural domains and strike subparallel to D2 axial 
traces. Fracture systems with northerly trends appear to control quartz 
veins and minor intrusions around the western contact of the Deloro 
Pluton; a later joint set in the same pluton strikes east-southeast and 
contains both metamorphosed dikes (along Highway 7) and post-meta- 
morphic barite-fluorite veins.

,. --f

METAMORPHISM .
Throughout most of the township, fineness of grain and fine textural 
preservation in metasediments attest to a relatively low metamorphic 
grade. Mafic rocks contain chlorite, with blue-green amphibole and a 
fine colourless epidote group mineral, in both the northeastern and 
northwestern parts of the map area. A lew garnets occur with biotite 
in Unit 6g in the northwestern part of the township. Minor and major 
intrusions all show extensive recrystallization; no pyroxene remains in 
metagabbro (although augite is preserved in the metapyroxenite east 
of Twin Sister Lakes). Plagioclase is albite or oligoclase, except in some 
metagabbro samples where andesine is recorded. Accordingly, the 
prevailing regional metamorphic grade is upper greenschist to lower 
amphibolite facies. Adjacent to the Deloro Pluton and Gawley Creek 
Syenite, however, skarns are preserved containing epidote and garnet. 
Brucite granules in marble north of Deloro indicate the former presence 
of periclase. Wollastonite is present in reaction zones between quartz 
and calcite, on the eastern shore of Crowe Lake, There is accordingly 
both textural and mineralogical evidence of former contact metasoma 
tism and high grade metamorphism related to the larger plutons, now 
partly overpnnted by low-grade regional metamorphism. Recrystalliza 
tion of micas along D2 cleavage in Unit 6g indicates that regional 
metamorphism accompanied D2 . Highly strained quartz and fine mortar 
texture in some granitic rocks of the Deloro-Malone areas shows that 
recrystallization was subordinate to deformation in the late stages of 
metamorphism.

ECONOMIC GEOLOGY
The only present mineral production from Marmora Township is by 
Armbro Limited (Property 1) a company that crushes and ships lime 
stone aggregate from the waste piles of the former Marmoralon Mine- 
Also denoted by number on the map are deposits with documented 
past production and/or significant exploration history. Other localities 
which have seen minor investigation, or which returned anomalous 
assay values during this study, are denoted by appropriate metal or 
mineral symbols.

Metallic mineral deposits fall into 6 classes:
a) Au-As and/or As-bearing quartz-carbonate vein systems in the 

western border zone of the Deloro granite Pluton, typically bearing 
abundant arsenopyrite (e.g. Properties 3, 7, 8).

b) Contact-metasomatic Au-As and/or magnetite and/or sulphides in 
altered carbonate (and granitic?) rocks, in the vicinity of the Deloro 
and Malone Plutons (e.g. Properties 9, 14).

c) Contact-metasomatic Fe oxides and sulphides in altered carbonate 
and gabbroic rocks (e.g. Properties 12, 24).

d) Disseminated Cu-Ni sulphides in ultramafic intrusive rock (Property 
18).

e) Stratiform Zn-Cu-Ag sulphide mineralization in volcanogenic meta- 
sediments (Properties 17, 27).

f) Magnetite ironstone.

In the heterogeneous border zone of the Deloro Pluton, north-trending 
.quartz-carbonate veins, with white mica-rich borders, are hosted by 
intermediate plutonic rocks typically replaced by carbonate, biotite, 
and pyrite. These veins gave rise to the Deloro mining camp, which first 
produced gold, and later arsenic, mainly with low associated silver 
values. Grab samples of vein material assayed to 0.98 ounce Au per 
ton. Carter (1981) has discussed the metal content of the old tailings 
pond at Deloro, which is high in As, Co, Ni, and a number of other metals. 
Carbonate rocks converted to skarn near the pluton also host polyme 
tallic, Au-As-rich mineralization. A major hydrothermal system appears 
to have existed in the margins of this pluton, which may have been

 r^SS^v'^
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ernplaced as a high-level ring complex. As the granite is mainly anhy 
drous the water was probably of meteoric origin. The major former 
producer of the map area, Marmoraton Mining Company Limited Mine, 
worked a magnetite deposit in skarn associated with metadiorite and 
containing zones rich in pyroxene, garnet, and epidote. The igneous 
body is independent of the Deloro or Cordova Plutons, and is largely 
obscured by Paleozoic cover. Similar occurrences are associated with 
the Cordova gabbro Pluton, except that Ti is reported (C.R. Young, 
Havelock, Ontario, personal communication 1981). Drilling of the Bon 
ter Cu-Ni Occurrence (Property 18) revealed sections assaying up to 
2.39 070 Cu and G.48% Ni.

Pyrite-pyrrhotite-bearing graphitic schists, derived from mudstones 
overlying mafic metavolcanics, carry Zn-Cu-Ag mineralization on both 
sides of the Belmont-Marmora line, east of Cordova ("Deer") Lake 
(see Bartlett et al 1980). On the Young-Cumming Occurrence (Property 
27), drillholes intersected 120 m sections, continuously mineralized with 
sphalerite and chalcopyrite. Thin magnetite ironstones are also associ 
ated with mafic volcanics on the shore and to the south of Thompson 
Lake.
The greatest exploration potential for metallic deposits in the area 
seems to be offered by the gold occurrences in and adjacent to the 
Deloro granite Pluton, and the volcanogenic metasediments, where 
extensions of the known deposits have not been evaluated by modern 
prospecting methods. Although there has been no exploration of gold- 
quartz veins in the Cordova gabbro Pluton within the township, their 
occurrence in adjacent Belmont Township (Bartlett et al. 1980) invites 
exploration.
Non-metallic mineral deposits in the map area comprise relatively pure 
calcitic marbles and Paleozoic limestone. The former has been intermit 
tently worked, mainly by quarries around the Deloro granite Pluton, for 
dimension stone and terrazzo chips. The occurrence of brucite in the 
Moira River Occurrence quarries (Property 25), discovered during the 
present survey, raises the prospect of refractory material production. 
Some of the marble may be of sufficiently high purity for chemical or 
pigment applications. The Marmoraton Mine waste dumps constitute 
a very large reservoir, not only of limestone but also of crushed metadior 
ite. marble, and low-grade magnetite skarn, which may be useful aggre 
gate in future.

'Non-metamorphic names are used here where possible for reasons of brev 
ity. . . . . - ^ , . . . - .
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PROPERTIES AND OCCURRENCES*

PRODUCER ;
1. Armbro Limited

PAST PRODUCERS
2. W. F. Bonter and Company .
3. Canada Consolidated Mine
4. Cook Mine
5. Crowe River Marble Quarries
6. Dean and Williams Wine
7. Deloro Mine
8. Gatling Five Acres Mine - \ -
9. Gladstone Mine

10. Hastville Quarry ; . r ~
11. Malone Mine
12. Marmoraton Mining Company Limited Mine
13. Pearce Mine
14. Sovereign Mine
15. Stoklosar IV Quarries - . -.' -'. '- . 4 .

OCCURRENCES -
16. Ackerman Occurrence .: -
17. Beninger Occurrence
18. Bonter Occurrence ," - . -
19.Campbell-Blomfield Occurrence . - .\
20. Gawley No.1 Occurrence ,. .-/.O/ '
21. Gawley No. 2 Occurrence . .. ." ."/^ -

22.Gillen Occurrence . - "
23. Hawkeye Occurrence . '
24. Maloney Occurrence .
25. Moira River Occurrence . .
26. Sudbury Contact Occurrence
27. Young-Cumming Occurrence

*At the time ot publication, none of these properties or occurrences 
were on land open for staking. For case of reference, they are listed 
by their traditional names.

SOURCES OF INFORMATION

Base map derived trom maps of The Forest RGSOL, "ces Inventory, Lands 
and Waters Group, Ministry of Nafural Resources.

Several contacts along the northern boundary based on Laakso (1968). 
Information in the Malone-Deloro Area augmented by data of J. Siddiqui 
(graduate student, University of Ottawa, Ontario} and T.R. Carter (Geol 
ogist, Mineral Deposits Section, Ontario Geological Survey, Toronto, 
personal communication, 1981, 1982), and M.E : Wilson (1940).

Magnetic declination 10M5'Win 1982. ' ! 

Metric Conversion Factor: 1 foot ^ 0.3048 m.
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LEGEND"

PHANEROZOIC ' - ' 

CENOZOIC ' . - '., 

QUATERNARY '' 

PLEISTOCENE AND RECENT

Till, gravel, sand, organic deposits

PALEOZOIC
SEDIMENTARY ROCKS

14 14 Unsubdivided
14a Red conglomerate, sandstone, siltstone, shale
I4b Interlayered limestone, sandy limestone,

dolomitic limestone, shale 
14c Grey, chalky-weathering limestone if'."*;Y

UNCONFORMITY ^' f-".:.';; -W'

PRECAMBRIAN 13 , .- .^.' . -'. 
LATE PRECAMBRIAN6 

INTRUSIVE ROCKS
FELSIC INTRUSIVE ROCKS

13 Unsubdivided .'.y/l-O/vuv "" .-" 
13a Massive biotite granite ~- "''-^#-{-?V :-!V-'' ;;" 
13b Porphyritic granite -- ' : * " .. *;. , : ^' 
13c Foliated granite ,. -v ' ' '- ' 
13d Pegmatite, granite, aplite dikes '- ""- ' " "*1*" 
13e Microgranite. porphyritic microgranite, syenite,

quartz syenite, felsite 
13f Massive medium- to coarse-grained amphibole-

perthite granite
13g Fine-grained leucogranite - \-'.^\, 
13h Massive, medium- to coarse-grained syenite to

quartz syenite
13] Massive medium-grained muscovite leucogran 

ite

12a Biotite granodiorite, quartz monzonite
12b Foliated, lineated biotite granodiorite

INTERMEDIATE INTRUSIVE ROCKS

11 Unsubdivided v- *f ' ;~~
11a Diorite
11b Plagioclase-phyric diorite
1 le Quartz diorite

MAFIC INTRUSIVE ROCKS

10 Unsubdivided
10a Medium- to coarse-grained gabbro
10b Fine-grained gabbro
10c Plagioclase-phyric gabbro
10d Coarse-grained gabbro
10e Leucogabbro (01 = 10-35)
10f Anorthosite (CKIO)
I0g Trondhjemite, diorite (small intrusions)
10h Syenite, granite, granophyre intrusions
10j Biotite lamprophyre
10k Pyroxenite

 INTRUSIVE CONTACT - V-.

METAVOLCANICS AND METASEDIMENTS .V":'.;

METASEDIMENTS . ... \.':̂ '~ \ ,-' ,,'^.. 
Carbonate Metasediments '/i^' *{~t^}'',;,''-'^'l-.; ' i.-'C

8 Unsubdivided .-'.V ' . - "^ . -,! .   '\" " V T .,
8a Dolomitic marble : - . ,l ; " s -i"
8b Calcitic marble - '' \ ~.-- '...!S:'.* '-- .'.
8c Interlayered calcitic, dolomitic marble
8d Dolomitic marble with abundant lenses, layers

 of chert . ,/ . -. -,:,, - ' 
8e Tremolite marble , , - "- -: ' f;;v ''-'~- ~\*-, 
8f Skarn . . #. ' ' .. '; -::. v- " " .' ^.V;

.r. . -. ~- . ;

Interlayered Carbonate and Siliceous Metasediments -.'.,",/
V

l Unsubdivided
7a Interlayered siliceous clastic metasediments

(minor chert), dark calcitic marble 
7as Siliceous layers dominant .T .4 - - -.\ 
7am Marble layers dominant --'- -' "' ' r' '*'--'' 

7b Interlayered carbonate and non-carbonate- 
bearing siliceous metasediments (centimetres- 
scale layering dominant) 

7c Dark calcitic marble with interbeds of siliceous
metasediment and calcsilicate rocks 

7d Carbonate-bearing wacke, arenite, mudstone 
7e Regularly layered and laminated cherty, fine 

clastic metasediments, and fine calcitic marble

Siliceous Clastic Metasediments ;,.. , ^..; ,-. ( '. •...•-^

6 Unsubdivided - . . . "^ . -;H f:- -t \ 
6a Arenite, wacke ~"'"' ' ' ~". ' " " 

6b Mudstone, sandy mudstone, phyllite, mica
schist

6c Garnet-bearing schist #- , - ' :. :f . ; ' ; -'-'^ 
6d Cummingtonite-bearing schist ..,. :.i;'-*V, ':- -:^ 
6e Magnetite-bearing schist - " ^ ''-. . -/^ 
6f Interlayered cherty mudstone and chert f't?- 
6g Pyritic, rusty-weathering mudstone, schist - - " li * 
6h Quartzofeldspathic schist, gneiss of probable

sedimentary origin
- "- V''' '" : " .^' 

Siliceous Chemical Metasediments ' - - ''''.-'-'''''^'^-''^']-

4 Unsubdivided - - 'r .- f--^...'''' . 'f'/y
4a Chert - - ' \ --' ^ :.:-v. -;'Y
4b Magnetite-bearing chert -- -.,- ; . . . - -';
4c Magnetite ironstone ;. .. '. -'. -; "

METAVOLCANICS ' '... ;. ' \ . .,- ,- .; 
Felsic Metavolcanics (CK10) -^. --; '."-: - j-

3 Unsubdivided :.,J ; 
3a Feldspar-phyric. quartz-feldspar-phyric ; -.

extrusive rocks , v .; ; 
3b Flew breccia .'.' : '}" ' 
3c Pyroclastic breccia, tuff breccia .'.-'i^.'. ''.. 
3d Tuff, lapilli tuff, lapillistone , .-'}\ V"'-i*, 
3e Dikes, sills, small intrusions :' i.'. .v- 
3f Chlorite- and/or biotite-quartz-feldspar schist

gneiss of probable volcanic origin

Intermediate Meiavolcanics (01 = 10-35) ' -f- '"..,- ..-

2 Unsubdivided . . ' ''' '"- L .'.' : ':'-,.-:-.-V
2a Flows
2b Pillowed flows, flow breccia 
2c Pyroclastic breccia, tuff breccia '^''ffifi-f 
2d Tuff, lapilli-tuff, lapillistone ' ^;"^/. 
2e Dikes, sills, small intrusions ; -:" ^.:' 
2f Biotite, hornblende and/or chlorite schist of 

 probable volcanic origin

Mafic Metavolcanics (0^35) ;" - ,. : '-.'.V."- f"'. :"-.;'".,.'- ^

1 Unsubdivided ' :i '~: ,... * . -^ '•'"-'•' '-"^'R'v^./
1a Flows : ' . .' -- A;-.' p --:";e; : ^'1Kj
1b Amygdaloidal " - - . : - .^
1c Plagioclase-phyric flows (matrix C^35) ^
1d Pillowed flows, pillow breccia, hyaloclastite- ",
1e Flow breccia i
1f Pyroclastic breccia, tuff breccia . - .....^ . ,|?
1g Tuff, lapilli-tuff, lapillistone   "* ^
1h Dikes, sills, small intrusions
1j Plagioclase-phyric dikes, sills, small irvtrusidns
1k Chlorite schist, chlorite-amphibole schist,

 amphibolite of probable volcanic origin 
1 m Basaltic flows; typically plagioclase-phyric and

 amygdaloidal

t.

3'.
NOTES

a This is a field legend and may be changed as a result of subsequent laborato 
ry investigations, It is applicable to both Belmont and Marmora Townships, 
hence certain units do not appear on this map,

b The Precambrian legend is a lithologic one and stratigraphic order is only 
in part implied by numerical order.

c All Precambrian rocks, including plutons, have been subjected lo regional 
metamorphism; many non-metamorphic terms are used for the sake ofv 
brevity and where the protolith is established- ;

The legend, symbols, abbreviations, properties, and marginal notes ;efer to 
northern and southern parts of this map.
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