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FOREWORD

The Darling area lies within the Grenville Province of 

eastern Ontario. Until 1987, geological map coverage of the area 

was only at a reconnaissance level, despite the area lying 

adjacent to an active quarry that produces crushed stone for use 

in fine- and ultra-fine calcite products and the existence of a 

number of shear-hosted copper-gold-antimony-silver deposits 

within the area that have been known for many years.

As part of the Ontario Geological Survey's ongoing program 

to improve detailed map coverage of the Grenville Province to 

assist both metallic and non-metallic mineral exploration, 

detailed mapping of the Darling area was begun in 1987. In 

addition to providing improved map coverage, this work has lead 

to a better understanding of the geologic setting of gold 

deposits in the area, and to the discovery that the Robertson 

Lake Mylonite Zone which hosts the gold deposits is a major 

tectonic boundary between two lithotectonic domains, each having 

different mineral potential. The area hosts known gold, copper, 

iron, and sulphide mineralization, and has large areas of 

relatively clean marbles. In addition to these commodities, 

potential exists for rare-earth element, barite, and iron- 

formation hosted gold mineralization.

V.G. Milne, Director 

Ontario Geological Survey
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ABSTRACT

LOCATION MAP Scale: 1:1 584 000 or 1 inch to 25 miles

Figure 1: Key map showing location of the Darling area.

The Darling area lies 80 km west-southwest of Ottawa and 

covers approximately 270 km2 .

Bedrock is Middle to Late Proterozoic in age, and is within 

the Grenville Structural Province. The map area lies within the 

eastern part of the Central Metasedimentary Belt, and straddles 

two lithotectonic domains, the Elzevir Terrane to the west and 

the Sharbot Lake Terrane to the east. The Robertson Lake 

Mylonite Zone (RLMZ) separates the two terranes.
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Within the Sharbot Lake Terrane are found supracrustal rocks 

which may be correlative with the Grenville Supergroup. This 

package of rocks consists of a sequence of mafic flows and 

pyroclastic rocks, minor pyritiferous metasediments, and calcite 

and dolomite marbles, all intruded by gabbro, diorite, and 

tonalite of the Lavant Gabbro Complex. Rocks in the Sharbot Lake 

Terrane are generally preserved at lower amphibolite facies, but 

locally middle to upper greenschist facies rocks are present. 

The Sharbot Lake Terrane in the eastern part of the map area is 

cut into a number of crustal blocks by late faults.

The Elzevir Terrane is characterized by a sequence of mafic, 

intermediate, and felsic metavolcanic rocks, metasedimentary 

rocks of predominantly volcanic provenance, and calcite and 

dolomite marbles of the Grenville Supergroup. These rocks are 

now preserved at middle to upper amphibolite facies and are 

commonly more intensely deformed than rocks of the Sharbot Lake 

Terrane. Folding in the Elzevir Terrane is tight to isoclinal, 

with tight F 2 folds coaxially refolding isoclinal, recumbent, FI 

folds. In the extreme western part of the area, the volcano- 

sedimentary sequence is folded about a dome of quartz diorite to 

tonalite gneiss which is surrounded by migmatitic syenogranite 

gneiss, with considerable tectonic disruption and pegmatite 

emplacement occurring along the intrusive/supracruatal contact.





XXV

Immediately west of the RLMZ in the Elzevir Terrane are several 

discontinuous patches of muscovite- and tourmaline-rich 

metasedimentary rocks of the Flinton Group. Flinton Group strata 

are absent from the Sharbot Lake Terrane and the RLMZ.

The Robertson Lake Mylonite Zone (RLMZ) includes mafic, 

felsic, and carbonate mylonites, ultramylonites, and 

protomylonites that flank both sides of the Addington Pluton. 

The RLMZ dips south-southeast at roughly 20-400 , and separates 

the two lithotectonic sequences of the Sharbot Lake and Elzevir 

Terranes. The composition of the mylonites in the RLMZ vary 

according to the nature of the adjacent country rocks. In the 

eastern part of the RLMZ, the zone is composed mainly of mafic 

mylonites derived from the Lavant Gabbro Complex. Most gold 

occurrences in the area are hosted in this part of the RLMZ. A 

few patches of Paleozoic limestone and basal Paleozoic weathering 

features are present in the map area.

The most significant mineralization in the area is a series 

of Cu-Au-Sb-Ag deposits that occur in the eastern RLMZ. These 

deposits are hosted in mylonitized dolomite marbles present 

within mafic mylonites derived from the Lavant Gabbro Complex. 

The gold is found in association with tetrahedrite, chalcopyrite, 

and pyrite. Magnetite deposits occur in both the Sharbot Lake 

and Elzevir Terranes. In the Sharbot Lake Terrane, they are
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magmatic magnetite deposits associated with the Lavant Gabbro 

Complex. In the Elzevir Terrane, the magnetite mineralization at 

the former Radenhurst-Caldwell mine may be synvolcanic, and is 

enriched in the light rare-earth elements. The former Blithfield 

pyrite mine operated in the Elzevir Terrane between 1915 to 1930.

The area lies near the active Tatlock marble quarry, and has 

considerable potential for development of pure, calcite or 

dolomite marbles, or both, and tremolite. Extensive sand and 

gravel deposits are present in the area and have been locally 

exploited.





GEOLOGY OF THE 

DARLING AREA

by 

R.N. Easton 1

^ Geologist, Precambrian Geology Section, Ontario Geological 

Survey, 77 Grenville Street, Toronto, Ontario

Manuscript approved for publication by V.G. Milne, Director 
Ontario Geological Survey, July 18, 1988.

This report is published with the permission of V.G. Milne, 
Director, Ontario Geological Survey, Toronto.



GEOLOGY OF THE DARLING AREA

Lanark and Renfrew Counties

by

R.M. Easton

INTRODUCTION

The Darling area is located 80 km west-southwest of the City 

of Ottawa and includes parts of Bagot, Blithfield, Darling, and 

Lavant Townships. The area is bounded by Latitudes 45 O07'30"N 

and 450 15'N and Longitudes 76O 30'W and 77O00'W, and covers about 

270 km . The village of Lanark lies 17 km southeast of the 

southeast corner of the map area.

Sporadic mineral production in the Darling area dates back 

to the 1890s when massive magnetite ore was extracted from the 

Darling, Radenhurst-Caldwell, and Yuill iron deposits. Shortly 

afterwards, the Blithfield Pyrite Mine was developed, and between 

1915 and 1930 over 6,000 tonnes of pyrite ore was produced for 

sulphuric acid production.

Two stone quarries have operated in the past adjacent to the 

southeast corner of the map area. The Tatlock Omega (Blue) 

Marble Quarry operated between 1962 and 1971 producing blue, 

white, pink, and buff-coloured marble for decorative stone and 

terrazo uses (Storey and Vos 1981a). Between 1963 and 1971, 

Anglestone Limited operated a marble quarry 750m southwest of the 

blue marble quarry (Storey and Vos 1981a). Since 1977, this area



has been the site of a large quarry operation which supplies 

white crushed marble (95-97 brightness) to the Steep Rock 

Resources Inc. calcite plant in Perth, Ontario for use in fine 

and ultra-fine calcite products. A third quarry operated in the 

map area on Highway 511 at Marble Bluff in a serpentized marble 

band, but produced very little stone (Peach 1958).

A number of Au-Cu-Sb deposits in the area, located along the 

Robertson Lake Mylonite Zone and including the Little Green Lake, 

Darling, and Bradford's Creek deposits have been explored 

sporadically since 1957 by several companies and individuals, 

including A.F. Taylor, A. Murray, J. Rankin, .Siscoe Metals of 

Ontario Limited, and Selco Mining and Development Limited (now 

Selco Mining and Minerals Division, BP Canada Inc.) (Carter et 

al. 1980; Assessment Files Research Office, Ontario Geological 

Survey, Toronto (AFRO)). Since 1984, Gleeson-Rampton 

Explorations Limited have explored extensively along the 

Robertson Lake Mylonite Zone (AFRO), and have identified a number 

of additional gold prospects within the map area (AFRO).

In addition to gold, exploration for copper mineralization 

by Canadian Occidental Petroleum Limited took place in 1977 in 

the Bagot Lake area (AFRO). Carter et al. (1980) summarize the 

geology and development history of most iron, gold, and base 

metal deposits in the map area.



Access

The area can be reached from the south by Highway 511 which 

connects with Highway 7 to Ottawa and Toronto in the Town of 

Perth, 25 km south of the map area. Access to the field area is 

provided mainly by Highway 511 which transects the map area. 

Additional access is provided by county, township, and cottage 

roads, as well as an abandoned Canadian Pacific Railway right-of- 

way (now the K and P Trail of the Mississippi Valley Conservation 

Authority), and numerous logging roads. The Clyde River is 

locally navigable, particularly in the spring, from the 

settlement at Clyde Forks to Highay 511. Access to most of the 

larger lakes in the area is provided by access roads off of 

Highway 511 or by the K and P Trail. Little rock exposure is 

found along lake shores in the area.

Services are available in the Village of Lanark, and the 

Town of Perth, both located on Highway 511 southeast of the map 

area, and in the Village of Calabogie, located north of the map 

area on Highway 511.

Physiography

Relief in map area is about 150 m, increasing from about 190 

m above sea level in the north-central and northeastern parts of 

the map area to about 300 to 350 m in the central and western 

part of the map area. Relief is highest, and most varied in the 

area underlain by granitoid rocks of the Bartraw Dome, the Lavant 

Gabbro Complex, the Addington Pluton, and along major drainage 

systems in the area such as the Clyde River and the series of



lakes extending north from Clyde Forks. Relief is most subdued 

in the low-lying area in the northeast corner of the map area 

centered along Darling Long Lake, and to the north of Mile Lake. 

Most areas underlain by carbonate metasedimentary rocks were 

cleared for cultivation in the past, however many of the fields 

are now fallow and reverting to scrub forest. Calcitic marbles 

are generaly recessive weathering. In contrast, dolomitic 

marbles, particularly tremolite and quartz-bearing varieties, 

which are commonly stromatolitic, locally form high resistant 

ridges, particularly in the vicinity of Lavant Long Lake. The 

Robertson Lake Mylonite Zone forms a depression between the 

Lavant Gabbro Complex to the east and the Addington Pluton to the 

west, and was a river valley during the Pleistocene.

Most of the area drains to the south and east into the Clyde 

River, which flows easterly into the Mississippi River, and 

eventually into the Ottawa River. The Clyde River is shallow, 

but is navigable by canoe for most of its length. It is deeply 

incised into the bedrock, and was probably once a large glacial 

river.

Distribution of outcrop is varied. Exposures are abundant 

in areas underlain by the Lavant Gabbro Complex, and in the 

western and southwestern parts of the map area. Poorer exposures 

are found mainly in the northeastern part of the map area which 

is underlain mainly by low-grade metavolcanic and metasedimentary 

rocks, and which is generally low-lying and covered by thick,



bouldery till. Here, most outcrop is exposed along logging roads 

which have removed much of the overburden. Poor exposure is also 

found along the Robertson Lake Mylonite Zone from Gordon Rapids 

north to Clay Lake, mainly due to the presence of kame terraces 

and glaciofluvial deposits along the zone. Road distribution in 

the area is controlled by the bedrock geology and generally the 

roads follow present-day or glacial river valleys, or low-lying 

areas between the higher relief Addington Pluton and Lavant 

Gabbro Complex.

Previous Geological Work

The first geological work in the region was conducted by 

Ingall (1899) of the Geological Survey of Canada who studied the 

iron ore deposits along the Kingston and Pembroke Railway, 

including the Radenhurst-Caldwell and Yuill iron mines. Ells 

(1904) of the Geological Survey of Canada surveyed the region in 

1901, and provided brief descriptions of some of the major 

lithologic units of the area.

The area was first mapped in detail (1:63 360 scale) during 

1948 to 1951 by the B.L. Smith and D.A. Peach of former Ontario 

Department of Mines and published as part of the Clarendon- 

Dalhousie and Darling and Lavant Township Reports of Smith (1958) 

and Peach (1958) respectively. Smith (1958) and Peach (1958) 

outlined the main lithologic and structural units in the region, 

and Smith (1958) described a zone of intense shearing along part 

of what is now known as the Robertson Lake Mylonite Zone.



Pauk (1984a) mapped the Lavant area due south of the map 

area at 1:15 840 scale for the Ontario Geological Survey, and 

established that the Robertson Lake Mylonite Zone separated two 

different lithologic sequences/ and that it was indeed a zone of 

mylonitization. She also described in detail many of the major 

rock units common to both the Darling and Lavant map areas.

A 1:50 000 scale compilation map of the Clyde Forks NTS 

Sheet (31F/2) which includes both the Darling and Lavant map 

areas was prepared in 1987 by the Ontario Geological Survey 

(Easton 1987a). Similar scale maps prepared by the Geological 

Survey of Canada are available for the area due east of the 

Darling area (NTS 31F/1, Carleton Place, Reinhardt 1973) and due 

north of the Darling area (NTS 31F/7, Renfrew, Quinn 1956). The 

northeast corner of the map area was included in the 1:100 000 

scale compilation maps of Renfrew County that accompanied S.B. 

Lumbers' (1982) study of the metallogeny of Renfrew County.

Toby Rivers (1976) studied the metamorphism and structure of 

the Ompah area southwest of the map area, which included the 

southwest part of the map area near Clyde Forks. V.A. Jackson 

(1980) studied the Robertson Lake Mylonite Zone between White 

Mountain and Brook Lake for a B.Se. thesis at Carleton 

University, and produced a 1:15 840 scale map of this area. F. 

Karboski (1980) mapped the Norcan Lake area due west of the 

Darling area at 1:15 840 scale as part of an M.Se. thesis at 

Carleton University, and did some reconnaissance scale mapping in
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the western part of the map area in the vicinity of the Bartraw 

Dome. Somers (1984) studied the White Lake tonalite pluton which 

lies adjacent to the northeast corner of the map area in detail 

as part of a M.Se. thesis at the University of Western Ontario; 

and J. McGlynn (1949) did a petrographic and heavy mineral study 

of dioritic to tonalitic intrusions in the map area near Green 

Mountain and north of Darling Long Lake as part of an M.Se. 

thesis at Queen's University. Katherine Anderson did a detailed 

mapping (1:5 000 scale), stratigraphic, and structural study of 

the area north and west of Lavant Long Lake in 1987, in 

conjunction with this project, as a B.Se. thesis at Queen's 

University (Anderson 1988).

Detailed work on mineral deposits in the region was 

conducted by T.R. Carter for the Ontario Geological Survey 

(Carter et al. 1980), which included the map area, and as part of 

the requirements for an M.Se. thesis at the University of Toronto 

(Carter 1981). Nikols (1972) described the geology of the Clyde 

Forks mercury-antimony-copper deposit which is located a few 

hundred metres south of the southwest part of the map area. Her 

thesis map includes part of the map area. Geological Data 

Inventory Folios (GDIF) are available for Bagot (OGS 1984a) and 

Blithfield Townships (OGS 1984b).

A regional lake-sediment geochemical survey of the area 

covered by NTS sheet SIF (Pembroke), including the Darling area, 

was published jointly by the Ontario Geological Survey and the



Geological Survey of Canada in 1977 (OGS 1977, GSC 1977). An 

airborne gamma-ray spectometric map of NTS 3 IF was published by 

the Geological Survey of Canada in 1976 (GSC 1976). An 

aeromagnetic map at the scale of 1:63 360 of the Clyde Forks 

area, including the Darling area, was released by the Geological 

Survey of Canada in 1952 (GSC 1952).

A field trip guide covering mineral deposits in the vicinty 

of the map area, including the Tatlock Quarry, was published by 

Easton et al. (1986). Delabio et al. (1987) ran a short field 

trip on drift prospecting which included the Clyde Forks/Joes 

Lake area, and Hopetown immediately southeast of the map area.

The Quaternary geology of the Renfrew area due north of the 

map area was studied by the Ontario Geological Survey in 1977 

(Barnett and Clarke 1980). Although the Quaternary geology of 

the Darling area has not been studied in detail, relevant studies 

in adjacent areas include Fulton et al. (1987), Kettles and 

Shilts (1987), and Gadd (1987). Rampton et al. (1986) and 

Gleeson et al. (1986) have demonstrated that till geochemistry 

and drift prospecting can be used as an effective exploration 

tool within the Darling area and the surrounding region.

Present Geological Survey

Map ____ (back pocket, scale 1:31 680) presents the results 

of the geological survey carried out by the author and his 

assistants during the summer of 1987. Preliminary Map P.3113 

(Easton and deKemp 1988) at a scale of 1:15 840 was released in
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1988, and a preliminary report on the geology of the area was 

given in the 1987 Summary of Field Work by the Ontario Geological 

Survey (Easton and deKemp 1987). A 1:50 000 scale compilation 

map of the Clyde Forks area which includes the map area was 

released on Open File in 1987 (Easton 1987a).

Vertical aerial photographs at a scale of l inch to 1/4 mile 

(1:15 840 scale) and 1:10 000 scale were supplied by the Air 

Photo Library, Public Information Centre, Ontario Ministry of 

Natural Resources, and were used for mapping control. Acetate 

overlays were used to record data that was collected on traverses 

that were run by the pace and compass method. Information from 

mapping was plotted on Forestry Inventory Resources base map 

452763 at a scale of 1:15 840 supplied by the Cartography 

Division, Ontario Ministry of Natural Resources. Recent 

information with respect to roads, buildings, powerlines, rock 

and shoreline features were added to the base map. Geology was 

not tied to surveyed lines. Traverses were not spaced at regular 

intervals, but were designed to include as many of the major 

outcrop areas as possible, particularly in areas of complex 

geology and along contacts between major rock units.

Except were otherwise stated, all chemical analyses that 

appear in this report were done by the Geoscience Research 

Laboratories, Ontario Geological Survey, Toronto (GLOGS).
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Termi no!ogy

In order to avoid confusion/ a number of terms used in the 

discussion of the general geology are outlined below.

Precambrian Time-Scale

The Precambrian time scale as subdivided by Palmer (1983) is 

used. Precambrian time is divided into two eons; the Archean

(older than 2500 Ma) and the Proterozoic (between 2500 and 570 

Ma). The Proterozoic is divided into three eras; Early (2500 to

1600 Ma); Middle (1600 to 900 Ma) and Late (900 to 570 Ma).
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Rock Classification

Terminology for all plutonic rocks in this area follows the 

recommendations of Streckeisen (1976). Classification of marbles 

is based on CaOrMgO ratio, after Storey and Vos (198 la), as 

indicated below. It is possible to apply this classification 

scheme in the field reliably using dilute HC1 acid tests.

Marble Type Range in Value For MgC-%

Dolomite marble 1.40-1.67 19.7-21.8

Calcitic dolomite

Magnesian marble 1.67-3.95 10.9-19.7 

marble Dolomitic calcite 3.95-24.40 2.2-10.9

marble 

Calcite marble ^4.40 0.0-2.2

For metamorphic rocks, mineral prefixes are listed in order 

or relative abundance, starting with the least abundant first. 

The following conventions are used regarding descriptive 

adjectives. A "gneissic granite" is a meta-igneous rock of 

granitic composition. A "granitic gneiss", a "granite gneiss", 

or a "gneiss of granitic composition" may be either a meta- 

igneous or a metasedimentary rock. Similarily, a "tonalitic 

gneiss" or a "tonalite gneiss" is a gneiss of tonalite modal 

composition, but may be of either meta-igneous or metasedimentary 

origin. A "gneissic meta-arkose" is a metasedimentary gneiss of
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overall granitic composition. Terminology for mylonites follows 

that of Higgins (1971).

The term metamorphic grade is used in the case where bulk- 

rock composition or other factors prevent a more detailed 

assignment of metamorphic conditions. The metamorphic grade 

scheme used in this report is shown in Figure 2. Where 

metamorphic conditions can be outlined more precisely, the 

metamorphic facies terminology of Turner (1981) is used.

t
low-T, high-P 

grade 
meta

 eclogite grade metamorphism-

very-low
grade 

metamorphism

very-low 
grade hornfels

l l l
low-grade 

metamorphism
medium- high-grade

grade metamorphism 
metamorphism1

low-grade 
hornfels

medium-grade high-grade 
hornfels hornfels

Figure 2: Metamorphic grade classification scheme used in this 

report (Easton 1986a).
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Foliation, Schistosity, Gneissosity, Cleavage

Foliation is used to describe all types of megascopically 

recognizable structural surfaces of metamorphic origin (Turner 

and Weiss 1963). Several distinguishable types of foliation 

include compositional layering and preferred orientation of 

mineral grains. Gneissosity and schistosity are the most common 

varities of foliation in the map area. Schistosity is a planar 

structure in a metamorphic rock due to abundant, preferentially 

oriented grains, especially in micas. Schistosity is accompanied 

by a fissility in the rock, and is best developed in rocks rich 

in micaceous minerals. Gneissosity denotes a layering of 

metamorphic origin, defined by the alternation of layers, 

streaks, or lenticles of contrasting mineralogy or texture. The 

streaks or lenticles may be discontinuous. Cleavage denotes a 

parting in the rock resulting from the parallel growth of 

micaceous or elongated minerals in fine- to medium-grained rocks.

Layering Thickness Terms

Layering thickness terms used in this report are listed 

below. These terms apply to bedded, layered and gneissic rocks. 

Very thinly layered O cm 

Thinly layered 3 to 10 cm 

Medium layered 10 to 30 cm 

Thickly layered 30 to 100 cm (1m) 

Very thickly layered l to 3 m 

Extremely thickly layered
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GENERAL GEOLOGY

Introduction and Geological Summary

The Darling area is underlain by Precambrian rocks of Middle 

to Late Proterozoic age which form part of the Central 

Metasedimentary Belt of the Grenville Province. Granite 

pegmatite dikes (unit 22) cut most rock units in the area, but 

are most abundant along the margins of the Bartraw Dome. A few 

patches of basal Paleozoic deposits and post-Precambrian 

regoliths (unit 23) are present in the map area. Late Paleozoic 

faults related tp the Ottawa-Bonnechere Graben System cut through 

the map area. The general stratigraphic succession of rocks in 

the Darling area is given in Table l. Figure 3 shows the 

regional geologic setting of the map area, and Figure 4 is a 

generalized geologic map of the area simplified from Map P.3113 

(back pocket). Figure 5 shows the major tectonic features and 

distribution of metamorphic grade within the Darling area.

Precambrian rocks in the area are separated into an eastern 

and western domain by the Robertson Lake Mylonite Zone (Figure 

4). The eastern domain, which lies within the Sharbot Lake 

Terrane of Moore (1982) is characterized by a package of mafic 

flows and pyroclastic rocks (unit 1), minor pyritiferous 

metasediments (unit 2), and calcitic (unit 3) and dolomitic (unit 

4) marbles, all intruded by gabbro, diorite, and tonalite of the 

Lavant Gabbro Complex (units 5 and 6). Folding in the eastern 

domain is tight. Rocks in the eastern domain are generally 

preserved at lower amphibolite facies, but locally middle to
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Table 1: Table of Lithologic Units for the Darling Area

PHANEROZOIC 

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

Outwash deposits, sand, silt, gravel, clay, 

and till, organic swamp and alluvial deposits

Unconformity 

PALEOZOIC

Fault gouge, may in part be Tertiary in age

Fault Contact 

ORDOVICIAN

Limestone, dolostone, karst deposits, 

regoliths developed on Precambrian surface

Unconformity 

PRECAMBRIAN

LATE PROTEROZOIC

LATE TECTONIC TO POST-TECTONIC FELSIC INTRUSIVE ROCKS 

Potassic Pegmatitic Intrusive Rocks

Intrusive Contact 

MIDDLE TO LATE PROTEROZOIC

ROBERTSON LAKE MYLONITE ZONE (RLNZ)

Carbonate Rocks (massive and mylonitic)

Faulted Contact

Felsic Ultra- and Protomylonites

Faulted Contact
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Mafic Ultra- and Protomylonites

Faulted Contact 

Felsic Intrusive Rocks (Addington Pluton)

Faulted Contact 

ELZEVIR TERRANE

METASEDIMENTARY ROCKS (FLINTON GROUP) 

Silceous Clastic Metasedimentary Rocks

Unconformity? 

FELSIC INTRUSIVE ROCKS 

Granite

Tonalite / Quartz Diorite, Trondhjemite 

MAFIC INTRUSIVE ROCKS 

Diorite, Gabbro 

Gabbroic Anorthosite

Intrusive Contact

METASEDIMENTARY AND METAVOLCANIC ROCKS (GRENVILLE

SUPERGROUP)

METASEDIMENTARY ROCKS

Carbonate Metasedimentary Rocks (dolomitic) 

Carbonate Metasedimentary Rocks (calcitic) 

Siliceous Clastic Metasedimentary Rocks 

Siliceous Clastic Metasedimentary Rocks, may 

include Felsic and Intermediate Metatuffs and 

Metasedimentary Rocks of Mainly Volcanic 

Provenance
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METAVOLCANIC ROCKS

Felsic Metavolcanic Rocks

Mafic Metavolcanics

Faulted Contact 

SHARBOT LAKE TERRANE

MAFIC TO INTERMEDIATE INTRUSIVE ROCKS (LAVANT

IGNEOUS COMPLEX)

Intermediate to Felsic Intrusive Rocks

Mafic Intrusive Rocks

METASEDIMENTARY AND METAVOLCANIC ROCKS (GRENVILLE 

SUPERGROUP?)

METASEDIMENTARY ROCKS

Carbonate Metasedimentary Rocks (dolomitic)

Carbonate Metasedimentary Rocks (calcitic)

Siliceous Clastic Metasedimentary Rocks

METAVOLCANIC ROCKS

Mafic Metavolcanic Rocks
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Figure 3: Regional geologic setting of the Darling area, 

showing regional tectonic features. Abbreviations: HG - 

Hinchinbrooke Gneiss; LGC - Lavant Gabbro Complex; RLMZ - 

Robertson Lake Mylonite Zone; SLT - Sharbot Lake Terrane.
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Figure 4: General geology of the Darling Area, simplified 

from Map P.3 113, back pocket.
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LEGEND FOR FIGURE 4
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* mineral occurence,former mine, 
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Figure 5: Distribution of metamorphic grade and major 

tectonic features in the Darling area.
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upper greenschist facies rocks are present (Figure 5). The 

eastern domain is cut into a number of structural blocks by late 

faults of the Ottawa-Bonnechere graben (Figure 4, 5).

The western domain, which lies within the Elzevir Terrane of 

Moore (1982) is characterized by a package of mafic, intermediate 

and felsic volcanic rocks (units 7 and 8), metasedimentary rocks 

of predominantly volcanic provenance (unit 9), and calcitic (unit 

11) and dolomitic (unit 12) marbles. These rocks are preserved 

at middle to upper amphibolite facies (Figure 5), and are 

considerably more deformed than rocks found east of the RLMZ. 

Folding in the western domain is tight to isoclinal. In the 

extreme western part of the map area, the volcano-sedimentary 

sequence is folded about a dome of quartz diorite to tonalite 

gneiss, surrounded by migmatitic syenogranite gneiss, with 

considerable tectonic disruption and pegmatite injection along 

the intrusive/supracrustal contact. Immediately west of the 

RLMZ, in the western domain, are several discontinuous patches of 

muscovite-bearing meta-arenites and muscovite-biotite-sillimanite 

schists which may be correlative with the Flinton Group (unit 

17). These rocks are absent from the eastern domain and the 

RLMZ.

Eastern Domain (Sharbot Lake Terrane)

The eastern domain (Sharbot Lake Terrane) consists of a 

package of mafic metavolcanic and carbonate rocks intruded by the 

Lavant Gabbro Complex (Pauk 1984a). The metavolcanic rocks (unit



24

1) are best exposed in the area south of Raycroft and south of 

Darling Lake (areas II , III, Figure 5) and consist mainly of 

green to pale green weathering, massive but commonly fractured, 

aphanatic rocks, commonly cut by carbonate veins. Locally 

pillows are preserved, as are beds of tuff-breccia, lapilli-tuff, 

and thinly to thickly-bedded metatuffs. Thickness of the 

volcanic sequence is over 300m.

The metavolcanic succession is overlain by roughly 100 to 

300 m of fine-grained, thinly-bedded, silty to sandy clastic 

metasedimentary rocks, black shales, felsic tuffs, and cherty 

beds of mainly volcanic exhalative provenance (unit 2), which are 

locally pyritiferous and grade into sulphide facies ironstones. 

These metasedimentary and exhalative rocks are overlain by 

calcitic (unit 3) and dolomitic (unit 4) marbles which show 

considerable textural variation. South of Raycroft Lake, 

dolomitic marble containing algal-laminite stromatolites 

predominate, whereas south of Darling Lake, thinly-bedded, 

graded, calcite turbidites are present. In the vicinity of 

Murray Lake, massive dolomite and calcite marbles are present, 

and calcite marbles are most abundant in the southeastern corner 

of the map area. In general, marbles in the eastern domain are 

relatively clean and free of impurities, although a variety of 

calcitic marble with quartz-tremolite segregations and pods is 

common in the southeastern part of the map area (unit 3g).
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The supracrustal succession is intruded by fine- to coarse- 

grained gabbro, diorite, tonalite, and granodiorite of the Lavant 

Gabbro Complex (units 5 and 6) (Pauk 1984a). The Lavant Gabbro 

Complex consists of two main magmatic suites: a slightly older, 

and more voluminous mafic suite, dominated by medium-grained 

gabbro, which locally shows the presence of igneous layering and 

several compositionally distinct cross-cutting gabbroic and 

dioritic phases; and a slightly younger tonalite suite which 

consists of tonalite and granodiorite which have forcibly 

intruded the gabbro and diorite phases to form intrusion breccias 

and small intrusive bodies. The tonalite suite rocks occur 

mainly in the higher (roof?) part of the gabbro and the overlying 

supracrustal rocks, particularly the marbles. The tonalite suite 

rocks are intimately associated with the mafic phases of the 

body, and as suggested by Pauk (1984a) are probably late-stage 

differentiates of the original magma body.

The Lavant Gabbro Complex does not produce an extensive 

contact aureole with the country rocks, although locally, such as 

at Marble Bluff, it has serpentinized the surrounding marbles. 

Contact relationships with the country rocks are complex, and 

inclusions, roof pendants, and slivers of all the country rocks 

are present in the Lavant Gabbro Complex, particularly in the 

southern part of the area (area IV, Figure 5).

The eastern domain is subdivided into several crustal 

blocks, as shown on Figure 5, by Paleozoic and Tertiary age
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faults related to the Ottawa-Bonnechere graben. These faults 

expose various stuctural levels throughout the Lavant Gabbro 

Complex and the supracrustal sequence. Block I (Figure 5) is the 

highest level stratigraphically, consisting mainly of marbles cut 

by a few tonalite intrusions. Blocks II and II expose the upper 

and lower part of the volcanic succession, respectively. Block

IV exposes the roof of the Lavant Gabbro Complex, and best 

exposes the contact relationships with the country rocks. The 

tonalite phase of the Lavant Gabbro Complex is best exposed in 

this block. Block V is the deepest level stratigraphically, and 

consists of relatively homogeneous gabbro. Metamorphic grade 

increases to the south and east as shown in Figure 5, with Blocks

V and III exposing middle to upper greenschist facies rocks, and 

with Blocks I, II, and IV exposing lower amphibolite facies 

rocks.

Cataclasis in all rocks in the eastern domain increases 

toward the RLMZ. Some fine-grained, sheared and chloritized 

rocks along the eastern edge of the RLMZ have been mapped in the 

past as a volcanic sequence (Pauk 1984a, Carter 1981, Sangster 

1970). In most instances in the field, it is not possible to 

tell the protolith of these fine-grained, carbonate-veined, 

chloritized, protomylonites that are interlayered with ferroan- 

dolomite units that are extensively mylonitized. It is likely 

that these rocks represent both mylonitized gabbro and mafic 

metavolcanics.



27

Although carbonate alteration and veining is best developed 

near and within the RLMZ, such veining and alteration occurs 

throughout the Lavant Gabbro Complex and the metavolcanic 

sequence, up to 15 km east of the RLMZ. East of the RLMZ, 

carbonate alteration is more commonly manifested as a 

dissemination of brown-weathering carbonate as opposed to 

extensive veining. Some of this disseminated carbonate may not 

in fact be an alteration effect, but may represent carbonate 

incorporated in the metavolcanic rocks during eruption, 

particularly in the case of the metatuffs.

A few general statements can be made about the geologic 

history and paleogeography of the eastern domain. The area was 

one of active volcanism, of probable Surtseyian type, consisting 

of the eruption of pillow lava, massive flows, tuffs, and the 

development of cinder and tuff cones of mainly basaltic 

composition. In part these eruptions took place in an active 

carbonate basin. Locally, exhalative activity and wave-erosion 

formed the fine-grained clastic sediments and sulphide-facies 

ironstones. As volcanic activity waned, carbonate deposition 

increased and buried the volcanic pile. Shallow areas saw 

deposition of dolomites and growth of algal-mats, followed by 

deposition of limestones. Deeper areas accumulated thinly-bedded 

calcite turbidites. The supracrustal sequence was then intruded 

by gabbros of the Lavant Gabbro Complex shortly after volcanism 

ceased, some phases of which may have been feeders to the 

volcanic succession. Local hydrothermal alteration and carbonate
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veining occurred in the volcanic rocks near the gabbro. 

Tonalites were intruded after the gabbro cooled and 

differentiated. Deformation during the Elzevirian and Ottawan 

orogenies led to the present geologic configuration.

Western Domain (Elzevir Terrane)

The western domain consists of a package of amphibolite 

(unit 7) and quartzofeldspathic (unit 8) gneiss which are 

interpreted to be a sequence of mafic, intermediate, and felsic 

metavolcanic rocks; metasedimentary rocks (unit 9 and 10), in 

part derived from volcanic sources (unit 9); and marbles (units 

11 and 12); all of which are intruded by several small granite 

(unit 16) and dioritic (unit 14) intrusions. Rocks of the 

western domain are more intensely deformed and metamorphosed than 

rocks of the eastern domain. Deformation has destroyed most 

original textures in the amphibolites and the quartzofeldspathic 

gneisses, although locally pyroclastic textures are preserved in 

both units. In addition, the massive character, grain-size, and 

homogeneity of the quartzofeldspathic gneisses (unit 8) suggest 

that they may in part represent subaerial and subaqueous 

pyroclastic flow deposits. Locally these rocks grade into 

arenaceous and biotite-hornblende-quartz-plagioclase gneisses 

(unit 9) which probably represent sedimentary units derived from 

reworking of intermediate to felsic volcanic rocks.

In the western domain, calcitic marbles (unit 11) 

predominate in the area south of Flower Lake. Dolomitic marbles
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(unit 12) predominate further north, particularly where the 

marbles are associated with mafic and felsic volcanic rocks. 

Algal-laminite stromatolites are common in the dolomitic marbles 

associated with the amphibolites, and are shown on Figure 4 and 

Map P.3 113 .

Complex tight to isoclinal folding in the western domain, 

makes it difficult to unravel the original stratigraphic sequence 

present in the western domain, although in a general sense, the 

sequence would appear to be mafic metavolcanics (amphibolite). 

dolomitic and stromatolitic marbles, calcitic and dolomitic 

marbles and intermediate to felsic metavolcanics, and additional 

carbonate deposition. Furthermore, there are some major facies 

changes from north to south and east to west. The eastern part 

of the domain up to l to 2 km west of the RLMZ is dominated by 

amphibolite with dolomitic interbeds. To the north, felsic 

metavolcanics interfinger with the amphibolites.

The western part of the domain consists of all main rock 

types, but particularly the carbonate and felsic metavolcanic 

rocks. In the south, east of Lavant Long Lake, dolomitic and 

calcitic marbles with interbedded layers of amphibolite, 

quartzofeldspathic gneiss, metawacke, and meta-arenite 

predominate. West of Flower Lake, quartzofeldspathic gneiss 

interfingers with the marbles, and forms a large body on both 

sides of Clyde Lake. Further north, the quartzofeldspathic 

gneisses grade into, and interfinger with, a sequence of para-
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amphibolite and biotite-hornblende-quartz-plagioclase gneisses, 

the latter representing volcanic-derived sediments. Metamorphic 

grade also increases from south to north in the western domain, 

complicating protolith recognition in the western part of the 

area.

The west central part of the domain is underlain by a domal 

8clo8Cstructure cored by quartz diorite to tonalite gneiss (unit 15), 

and mantled by a thick unit of migmatitic syenogranite gneiss 

(unit 16), which engulfs pods of anorthosite and gabbroic 

anorthosite (unit 13), amphibolite, para-amphibolite, and calcite 

marble breccia. It is unclear if the supracrustal/gneiss contact 

in this area is intrusive, unconformable, tectonic, or some 

combination of the above.

The supracrustal sequence in the western domain exhibits 

greater deformation and metamorphism and is clearly different 

from that in the eastern domain. In the western domain, the 

volcanic sequence consists of roughly equal amounts of mafic, 

intermediate, and felsic metavolcanic rocks, which interfinger 

with the carbonates, and in the case of the felsic metavolcanic 

rocks south of Flower Lake, it appears that they were erupted 

during carbonate deposition. The volcanic rocks themselves are 

distal from the main volcanic edifices as indicated by the lack 

of coarse pyroclastic units and obvious flow rocks.
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About l km west of the RLMZ, a number of distinctive, 

clastic metasedimentary rocks (unit 17) occur as a series of 

discontinuous bands; consisting of muscovite-rich, biotite- 

sillimanite schists and hematite-stained, muscovite-rich meta- 

arenites and metaquartzarenites. Similar rocks in the Lavant 

area to the south and at Clyde Forks have been correlated with 

the Bishop Corners and Fernleigh Formations of the Flinton Group 

(Pauk 1984a, Rivers 1976). These muscovite-rich, tourmaline- 

bearing rocks in the map area have undergone the same degree of 

metamorphism and deformation as the surrounding rocks. No 

evidence for an unconformable relationship with the Grenville 

Supergroup could be found in the area and it is mainly because of 

their more aluminous bulk-rock composition, and the presence of 

abundant tourmaline, that these rocks are considered as part of 

the Flinton Group. It is conceivable that other Flinton Group 

rocks may be present in the area, for example, dolomite marbles, 

but lacking any distinctive lithological or other traits, they 

cannot be distinguished from the Grenville Supergroup rocks 

within the map area.

Robertson Lake Mylonite Zone (RLMZ)

The Robertson Lake Mylonite Zone (RLMZ) was first named by 

Smith (1958) as the Robertson Lake Shear Zone which extended from 

Lavant Lake to Joe Lake. Carter (1981), Jackson (1980), and Pauk 

(1984a) all recognized that the zone contains mylonitic rocks, 

and Carter (1981) and Jackson (1980) defined the RLMZ as a band 

of ultramylonites that occured mainly east of the Addington
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Pluton, although both reported a thin mylonite zone on the west 

side of the Addington. As defined here, the RLMZ includes the 

mylonites, ultramylonites, and protomylonites (units 19, 20, and 

21) found on both the east and west flanks of the Addington 

Pluton (unit 18). The Addington Pluton in the area is a large 

block caught up within the RLMZ. The RLMZ dips to the south- 

southeast at about 50O to 40O along its western margn, and from 

20 0 to 15 0 along its eastern margin.

The mylonites in the RLMZ vary according to the nature of 

the adjacent country rocks, an effect most noticeable along the 

western margin of the RLMZ, mainly because of the greater 

lithologic variation that occurs from north to south along the 

western margin. In the south part of the area, where the 

Addington Pluton is preserved as a sliver within the mylonite 

zone, the western RLMZ consists mainly of felsic ultramylonite 

(unit 20), whereas the eastern RLMZ consists of ultra- and 

protomylonites derived from mafic metavolcanic rocks, gabbro, and 

marble. North of the Addington Pluton, the two-fold character of 

the RLMZ persists, with the eastern RLMZ consisting of 

chloritized ultra- and protomylonites derived from metagabbro and 

dolomitic marbles. There, the western RLMZ consists of mylonite 

derived from amphibolite and metadiorite, both of which are less 

chloritized than rocks to the east. Further north, near the 

north boundary of the map area, .the western RLMZ contains thick 

bands of mylonitic dolomite, reflecting the presence of a thick 

band of dolomite to the west of the RLMZ.
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The RLMZ is a major tectonic feature that extends over 90 km 

from the Precambrian-Paleozoic boundary north to White Lake. It 

separates rocks that are lithologically distinct and that have 

had different deformational histories , and juxtaposes rocks of 

different metamorphic grade. The RLMZ is probably a low-angle 

thrust fault along which rocks to the east have been thrust 

westward over higher grade rocks. The RLMZ probably developed 

during the Ottawan Orogeny, but it may have had some later 

movement, as the Mt. St. Patrick Fault (Paleozoic) appears to be 

truncated by it/ although the Clyde River Fault seems to truncate 

it. In fact/ the preservation of low metamorphic grade rocks 

along the eastern edge of the RLMZ may be related to vertical 

movement in the Late Proterozoic-Early Paleozoic. It is still 

uncertain what the stratigraphic relations are across the RLMZ/ 

and whether or not the RLMZ juxtaposes two different 

lithotectonic terranes/ or developed along a major facies 

boundary.

Economic Geology

Cu-Au-Sb deposits in the area previously described in detail 

by Carter et al. (1980) and Carter (1981) and new deposits 

outlined by Gleeson-Rampton Explorations Limited (AFRO) are 

generally hosted in ferroan dolomite horizons within the eastern 

part of the RLMZ/ the part derived from the eastern domain 

lithologic sequence. Although Carter (1981) is probably correct 

in stating that these deposits were initially syngentic/
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alteration and carbonatization associated with the development of 

the RLMZ has probably served to concentrate mineralization within 

the RLMZ. These deposits are well described by Carter (1981), 

Carter et al. (1980), and Pauk (1984a), both within the map area 

and in the Lavant area to the south. Rampton et al. (1986) have 

shown that till geochemistry is a useful exploration tool within 

the RLMZ and the eastern domain.

No previous exploration or assessment work has been filed on 

the area of pyritiferous sediments southwest of Raycroft Lake, 

although the area has been staked at various times. Grab samples 

from this unit collected by field party personnel (see Economic 

Geology section) showed no systematic metal enrichment, although 

local enrichments of gold, copper, and zinc do occur.

Base metal occurrences in the area include the past- 

producing Blithfield Pyrite Mine. Exploration for copper took 

place in the Bagot Lake area in 1977 (AFRO), but no significant 

mineralization was recorded. The zinc potential of dolomitic 

marbles in the map area has not been examined in detail.

The Lavant Gabbro Complex has been poorly studied in the 

past. It is a differentiated igneous intrusion, is locally 

layered, and shows a considerable compositional range from 

ultramafic phases to gabbroic anorthosite and tonalite. It may 

be a worthwhile target for platinum exploration, both within the 

map area and the Lavant area to the south.
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Several small massive magnetite deposits occur within the 

map area (Carter et al. 1980). Deposits in the eastern domain 

include the Yuill iron mine, the Darling and Lavant deposits, and 

several aeromagnetic anomalies reported by Gleeson-Rampton 

Explorations Limited (AFRO). These deposits all occur near the 

margin of the Lavant Gabbro Complex, and appear to be a mixture 

of contact metasomatic and magmatic types. Deposits in the 

western domain are found as massive magnetite within the 

amphibolite succession, and may be related in origin to the 

metavolcanics. The largest of these is the former Radenhurst- 

Caldwell mine, described in detail by Carter et al. (1980). In 

addition to magnetite, this deposit also contains high abundances 

of the light rare earths (see Economic Geology section). The 

only other Grenville magnetite deposit known to contain high 

light rare earth abundances is the Victoria Mine near Minden 

(Easton 1987b).

The presence of an operating marble quarry and a past 

producer adjacent to the map area indicates that the area may 

have considerable potential for marble production. Exploration 

for clean calcite marbles of the type produced currently at 

Tatlock should focus on the southeast corner of the map area, 

particularly east and north of Murray Lake. Calcitic marbles in 

Block IV (Figure 5) of the eastern domain may also be favourable. 

Large areas of clean dolomitic marbles exist west of Murray Lake, 

and along the White Lake road where it joins with Highway 511.
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In the western domain, the best exploration area for marble is 

east of Lavant Long Lake where a variety of marbles are exposed 

along a forest access road.

Other industrial commodities reported from the area include 

marl along the west shore of Joe Lake, and possibly in the area 

of Clay and Little Green Lakes. Quartz-tremolite horizons are 

present within many of the dolomite marbles, although no massive 

tremolite deposits were located by field party personnel. No 

surface graphite prospects were located, however, the RLMZ and 

the faults in the eastern domain may be potential exploration 

targets. Some of the Flinton Group correlatives west of the RLMZ 

are rich in muscovite, and this discontinuous band of rocks, and 

similar rocks to the south in the Lavant area may have potential 

as muscovite producers.

Sand and gravel occur extensively in the map area, and some 

deposits have already been exploited locally. They occur mainly 

along the RLMZ and Highway 511, and include the delta complex 

north of Joe Lake near Gordon Rapids, the kame complex south of 

Little Green Lake, and an extensive sand and gravel plain north 

of White.
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PRECAMBRIAN

MIDDLE PROTEROZOIC

EASTERN DOMAIN (SHARBOT LAKE TERRANE) 

Grenville Supergroup (?) 

Metavolcanic Rocks (Unit 1)

Metavolcanic rocks located east of the Robertson Lake 

Mylonite Zone (RLMZ) lie within the Sharbot Lake Terrane of Moore 

(1982) and consist only of mafic metavolcanics (colour index ^ 

40). They form the lower part of a thick succession of 

predominantly carbonate metasedimentary rocks that extends 

northeasterly along the eastern margin of the Lavant Gabbro 

Complex and which underlies most of the Sharbot Lake Terrane. 

Similar metavolcanic rocks have been described by Pauk (1984a) 

from the Lavant area, south of the map area.

In addition to forming the succession of rocks present along 

the east margin of the Lavant Gabro Complex, metavolcanic rocks 

are also found as small and large inclusions, and layers and 

lenses within the Lavant Gabbro Complex, particularly in the 

Lavant area to the south (Pauk 1984a). There is considerable 

evidence (discussed below) in the map area southwest of Raycroft 

Lake that the Lavant Gabbro Complex has intruded the 

metavolcanics, and in fact may be part of the magmatic system 

that fed the volcanics. In spite of being intruded by the Lavant 

Gabbro Complex, the metavolcanics are generally less deformed, 

and locally, less intensely metamorphosed than metavolcanic rocks 

of the western domain (Elzevir Terrane). Carbonate alteration is 

common in the eastern domain metavolcanics.



38

The metavolcanic rocks have historically been considered 

part of the Grenville Supergroup, as defined by Lumbers (1967). 

However the Grenville Supergroup of Lumbers (1967) was defined 

on the basis of rock units present in the Elzevir Terrane/ and 

correlation across the RLMZ at present is problematic at best. 

As discussed in detail below/ the supracrustal rocks of the 

Sharbot Lake Terrane in the map area differ in lithology and 

paleoenvironment from the Elzevir Terrane succession/ and it is 

possible that they either are not correlative with the Grenville 

Supergroup/ or represent a facies equivalent of the Grenville 

Supergroup.

The bulk of the metavolcanic sequence consists of massive/ 

aphanitic chloritized basalts and amphibolite (unit la) , commonly 

exhibiting considerable disseminated brown carbonate and 

carbonate veining (unit Ib). Sheared equivalents occur very 

locally (unit Is). Primary textures are preserved in several 

localities within the metavolcanic sequence/ and include the 

presence of small pillows with minor interstitial hyaloclastite 

(unit le ) (Photo 1); plagioclasic porphyritic (unit le) and 

vesicular (now calcite amygdaloidal) (unit Id) massive flows; an 

abundance of thinly- to medium-layered tuffaceous units (unit If/ 

lg); and an interbedded tuff/ lapilli-tuff, tuff breccia sequence 

(unit Ih) which may include debris flows and near vent breccias 

(Photo 2). Metatuffs preserved at lower to middle amphibolite
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grade locally show the development of "feather amphibolite"

textures (Photo 3).

Although lack of continuous outcrop prevents establishment 

of a detailed stratigraphy within the volcanic succession the 

overall sequence, from lowest to highest, seems to be, massive 

flows , with minor pillowed flows interbedded; pillowed flows; 

metatuffs, locally interbedded with coarse pyroclastics; and 

rusty metasedimentary rocks of unit 2. The volcanic section is 

at least 350 m thick. Carbonate metasedimentary rocks overlie 

and interfinger with the volcanic rocks. It is quite possible 

that much of the carbonate alteration present in the volcanic 

rocks, particularly the metatuffs, may represent carbonate 

incorporated in the volcanic rocks during deposition.

Textures and mineral composition are fairly uniform 

throughout the sequence. In thin section, the massive, 

amphibolite grade metavolcanics (unit la) consist of small (0.1 - 

0.2 mm) granoblastic plagioclase (about 30*fc of rock) with small 

laths of dark-green, strongly pleochroic hornblende ranging in 

size from 0.7 mm to 0.3 mm (about 70% of rock). These rocks 

exhibit a strong linear fabric, but lack a penetrative foliation. 

The massive, lower to upper greenschist grade metavolcanics (unit 

la) consist of the small (0.1-0.3 mm) grains of plagioclase (30- 

40* of "rock) , and 0.3-.07 mm size grains of actinolite, chlorite, 

and epidote. Locally hornblende is present. Apatite, titanite, 

and opaque minerals are prevelant. Carbonate-bearing varieties 

(unit Ib) are texturally similar to the other metavolcanics,
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except that they are strongly altered; with plagioclase being

saussuritized, and all mafic minerals changed to chlorite. In 

addition the carbonate-bearing varieties contain anywhere from 2 

to IS 1!; dolomite / either as interstital grains or as thin cross 

cutting veins.

Contact relations between the Lavant Gabbro Complex and the 

metavolcanics are difficult to decipher in the area. Locally 

sharp contacts are present between coarse-grained gabbro and the 

metavolcanics. Elsewhere, contacts are more gradational, and 

fine-grained gabbros grade imperceptively into the fine-grained 

volcanic rocks. Also, some contacts show diking of fine- and 

medium-grained gabbro into the metavolcanics. Further, as shown 

on Figure 5, the different crustal blocks expose different cross- 

sections through the map area. The higher level blocks contain 

little coarse-grained gabbro, and contain mainly fine-grained 

gabbro dikes that cut the metavolcanics, or small gabbro bodies. 

Contacts between the gabbros and the metavolcanics are 

indistinct. The deeper level blocks contain greater proportions 

of gabbro, and contact relations are more distinct. In the 

deepest level blocks, the metavolcanics are only preseved as roof 

pendants. The simplest interpretation of these relations is that 

the gabbro has intruded the volcanic pile, and in fact may be 

part of the subsurface magmatic system that fed the 

metavolcanics. This would provide an explanation for some of the 

carbonate alteration observed in the metavolcanics, as the 

hydrothermal system related to the gabbro could easily
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redistribute CO2 within the volcanic pile. At present,

insufficient geochemistry exists on either unit to test this 

possibility.

Chemical analyses of four mafic metavolcanic rocks from unit 

l in the vicinty of Raycroft Lake are presented in Table 2. 

Samples 87RME-222 and 87RME-249 are plagioclase porphyritic 

basalts (unit le). Sample 87RME-250 is a massive basalt (unit 

la), and sample 87RME-248 contains 2-5* calcite amygdules (unit 

Id). All samples contain some minor dissemeniated carbonate. 

For comparative purposes, sample 87RME-188 is a mafic 

protomylonite derived from gabbro of the Lavant Gabbro Complex.

These samples are plotted on an AFM plot in Figure 6, a 

Jensen plot in Figure 7 , and a plot of F62O3/F62O3 * FeO versus 

CO2 in Figure 8. Also shown on these figures are samples 

collected by T.R. Carter for the Ontario Geological Survey from 

the eastern RLMZ in the Lavant and Darling map areas obtained 

from the Ontario Geological Survey PETROCH database. These 

samples are tabulated in Appendix l.

Carter considered all of these rocks to be metavolcanic 

rocks roughly equivalent to unit 1. Based on field observation 

of many of the sampled outcrops, most of these rocks are best 

described as mafic mylonites (a conclusion also reached by Pauk 

(1984a)), although in some instances they are recognizable as 

protomylonites from the Lavant Gabbro Complex, and have been
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designated as such on Figures 6-8. Outcrops recognizable as

protomylonitic gabbros in the field are in thin section 

texturally most similar to rocks of the Lavant Gabbro Complex 

(see description of unit 19).

Carter (1981), on the basis of the geochemistry of the 

freshest samples, some of which were "corrected" for carbonate 

content, concluded that these "metavolcanic" rocks were for the 

most part tholeiites. Figure 6 and 7 illustrate this conclusion, 

and most of the mafic mylonites plot within the field of 

tholeiites reported by Moore (1977) for Tudor Formation 

(Grenville Supergroup) tholeiites. Fresh Lavant Gabbro Complex 

samples collected by the author and also plotted on Figures 6 and 

7 show a calc-alkaline affinity. However, carbonate alteration, 

mainly the addition of dolomite and siderite, has leached alkalis 

and increased MgO in the rocks. In the case of altered gabbros, 

this would give a false tholeiitic signature. This is shown in 

Figure 8, where the fresh and mylonitic but recognizable Lavant 

Gabbro Complex samples cluster with an average iron ratio of 

0.25. More highly deformed and altered samples show increasing 

oxidation and addition of CO2. Considering the abundance of 

carbonate in the rocks sampled by Carter, it is not possible to 

reach any conclusions regarding the original character of these 

rocks or their geochemical affinities, other than that they could 

either be deformed gabbros, deformed metavolcanics of unit l, or 

both.
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Lack of exposure of the metavolcanic rocks hampers any

detailed paleogeographic reconstruction of the volcanic setting 

for unit 1. However, some general inferences can be made. 

Eruption consisted dominantly of basaltic lavas, apparently being 

erupted as massive flows first/ then grading upward into pillowed 

flows and metatuffs. Pyroclastic eruptions/ possibly 

phreatomagmatic in nature also occurred/ as indicated by the 

presence of lapilli-tuffs and tuff-breccias which grade into more 

thinly-bedded basaltic tuffs. Volcanism was also associated with 

some hydrothermal activity which was responsible for forming many 

of the sulphidic metasedimentary rocks of unit 2. Certainly the 

upper part of the volcanic sequence was in shallow water/ or even 

locally emergent/ as dolomite deposition and algal-laminite 

stromatolite growth occurred during the waning stages of 

volcanism/ and afterwards. Lows between volcanic centres 

received deposits of bedded carbonate turbidites.
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Table 2: Chemical analyses of supracrustal rocks from the Sharbot Lake

Terrane, Darling area.

wt. *.-

FeO 
MgO 
MnO 
CaO

K20
P205
C02
S
H20+
H20-
Total
S. G.

ppm

Co
Cr
Cu
Nb
Ni
Pb
Rb
Se
Sr
V
Y
Zn
Zr

1
42.7
0.20
16.0
1.60
9.45
14.9
0.14
5.85
1.58
0.10
0.00
1.31
0.01
5.92
0.06

99.8
2.85

66
208
31
^

254

^5
12

151
46
6

76
28

2
46.3
0.56
17.0
1.70
9.18
9.24
0.14
8.79
2.58
0.11
0.00
0.54
0.04
3.07
0.07

99.3
2.92

54
287
17
^
99

^5
38
170
190
11
70
37

3
47.4
1.31

17.2
3.91
6.65
6.40
0.13
12.1
2.58
0.09
0.06
0.28
0.31
1.18
0.00

99.6
3.03

48
332
163
^
81

**5

41
242
265
21
47
85

4
47.2
0.99
18.2
2.81
6.65
6.75
0.13
11.8
2.26
0.23
0.06
0.50
0.17
1.68
0.09

99.5
3.01

46
250
137
^
80

^
33

235
226
19
42
82

5
46.1
1.19

15.9
3.63
7.72
8.20
0.16
12.7
0.89
0.07
0.06
0.30
0.10
2.70
0.07

99.8
3.11

49
324
107
^
105

^5
40

278
271
23
48
84

6
75.0
0.34
12.0
0.95
1.13
1.20
0.01
0.20
2.24
2.29
0.20
3.14
0.12
1.64
0.14

100.6
2.66

15
21
6
2

45
12

102
73
43
24

107

7
1.14
0.03
0.29
0.00
0.56
0.98
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(1) 87RME-188 Mafic Mylonite, derived from Lavant Gabbro Complex; (2) 87RME 
222 Plagioclase Porphyritic Basalt (unit le); (3) 87RME-248 Amygdaloidal 
Basalt (unit Id); (4) 87RME-0249 Plagioclase Porphyritic Basalt (unit le); 
(5) 87RME-250 Basalt (unit la); (6) 87RME-244 Slate (unit 2); (7) 87RME-78 
Pink, Calcite Marble (unit 3c); (8) 87RME-58 Dolomitic Marble, Lower 
Greenschist Facies (unit 4a).
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Photo 1: Pillowed flow in greenschist facies metavolcanic rocks

north of Darling Long Lake (UTM E378350 N5010800). Arrow 

highlights uncarbonatized sevage.
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Photo 2: Tuff-breccia consisting of mafic to intermediate

composition volcanic fragments in an ash matrix. Unit may 

represent a debris flow. Block II, 2 km southeast of 

Raycroft Lake, lower amphibolite facies (UTM 1ST, E382050, 

N5005400).

Photo 3: Feather amphibolite texture developed in mafic 

metatuffs (UTM 18T, E382500, N5008175).
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Figure 6: AFM plot of metavolcanic rocks from unit l (this

study), mafic mylonites from the RLMZ (OGS PETROCH 

database), and Lavant Gabbro Complex samples (this study). 

Fields of Tudor Formation tholeiitic and calc-alkaline lavas 

are from Moore (1977). Note that addition of dolomitic 

carbonate to Lavant Gabbro Complex rocks would give a 

tholeiitic affinity to the gabbroic rocks.
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Figure 7: Jensen plot of metavolcanic rocks from unit l (this

study) / mafic mylonites from the RLMZ (OGS PETROCH 

database) / and Lavant Gabbro Complex samples (this study) 

Symbols as in Figure 6.
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Figure 8: Plot of Fe2O37Fe203 * FeO versus CO2 for metavolcanic

rocks from unit l (this study), mafic mylonites from the 

RLMZ (OGS PETROCH database), and Lavant Gabbro Complex 

samples (this study). Symbols as in Figure 6. Fresh gabbro 

samples and mafic mylonites containing little carbonate 

cluster as a group.
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Siliceous Clastic Metasedimentary Rocks (unit 2)

Siliceous clastic metasedimentary rocks occur mainly at, or 

near, the interface between the metavolcanic and the carbonate 

rocks of the Sharbot Lake Terrane. Two main types are present, 

the first, represented by units 2a-d, and 2i, are closely 

associated with the volcanics, are very finely laminated (Photo 

4), are generally sulphidic (Photo 5), and locally include iron 

formation. These may represent in part exhalative rocks. The 

second is represented by unit 2r, and consists of a rusty- 

weathering quartzofeldspathic schist, probably a meta-arenite, 

very similar to some of the Apsley Formation turbidites. This 

unit probably represents a metasandstone deposited along the 

margins of the volcanic islands in the area.

In thin section, these rocks consist predominantly of fine 

grained aggregates of quartz, with a strong planar fabric defined 

by elongation of quartz grains and muscovite. Bedding in the 

rock is defined in thin-section by the alteration of muscovite- 

rich (10* to 15%) and muscovite-poor (2% to 5%) layers. The 

proportion of opaque minerals (mainly pyrite) varies considerably 

in these rocks, and in sulphide-rich horizons, accounts for 25% 

to 50* of the rock. No detrital grains are recognized, and this 

unit could be either sedimentary, tuffaceous, or chemical (chert) 

in origin.
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Photo 4: Finely-laminated/ cherty/ siliciclastic metasedimentary

rock (unit 2a and 2c). (UTM 1ST, E377900 N5008100).

Photo 5: Thinly-laminated, sulphidic metamudstone to sulphide 

facies iron formation (unit 2d to unit 2i). Pyrite is 

concentrated along bedding planes in the rock. (UTM 1ST, 

E378040, N5007825).
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Carbonate Metasedimentary Rocks (units 3 and 4)1

Carbonate metasedimentary rocks form the bulk of the 

supracrustal succession within the Sharbot Lake Terrane in 

general (Easton 1987a), and within the eastern part of the map 

area in particular. They have been separated into two distinct 

units within the map area based on composition: calcite marbles 

and calcite marble with minor dolomite interbeds (unit 3) and 

dolomite marbles (unit 4). This distinction has been made 

because the distribution of these two marble compositional 

varieties in the map area appears to represent an original 

stratigraphic feature, and is important for paleogeographic
•f

interpretations of the area and industrial mineral exploration.

Calcite Marbles (unit 3)

Calcite marbles seem to predominate within the Sharbot Lake 

Terrane (Easton 1987a) but within the map area occur in roughly 

equal abundance with dolomite marbles. The calcite marbles have 

been subdivided on the basis of grain-size and the preservation 

of bedding within the marbles/ as well as compositional 

distinctions which in part may represent primary features. 

Grain-size differences are primarily a function of metamorphic 

grade although the presence of graphite in the rock will serve to 

reduce the degree of recrystallization and aid in the presevation 

of primary textures.

IThis section of the report is co-authored with E.A. deKemp, who served as 

senior assistant on the project.
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Unit 3a consists of fine-grained, white to blue-grey,

massive calcite marbles, that outcrop mainly northeast of Murray 

Lake. Closely associated with unit 3a are fine- to medium- 

grained, white to blue-grey, cm to dm scale bedded calcite 

marbles (unit 3b) that occur mainly in the area east of Highway 

511 and south of Darling Long Lake in the area of greenschist 

metamorphic grade. Textures are well preserved in some 

instances, and graded bedding is locally preserved in these rocks 

(Photo 6). These rocks (unit 3b) are interpreted as carbonate 

turbidites deposited on a slope.

Unit 3c consists of medium- to coarse-grained, white to 

blue-grey, massive calcite marble that outcrop in the area of 

amphibolite grade metamorphism. Unit 3d consists of calcite and 

dolomite marble that are not interbedded, whereas unit 3f 

consists of interbedded calcite and dolomite marbles. In both 

cases, the dolomite marbles are generally buff-coloured, whereas 

the calcite marbles are white to blue-grey in colour. 

Interbedding of dolomitic and calcitic marbles has only been 

observed south of Raycroft Lake, and for the most part, the 

calcitic and dolomitic marbles in the area are not 

intragradational.

Unit 3g is one of the more prevalent marble types in the 

area, and consists of calcite marbles which in places are bedded, 

and which contain abundant quartz (minor tremolite) segregations 

commonly as regularly spaced layers and pods in the rock (Photo



54 

7). These marbles are abundant in the vicinty of the Tatlock

quarry, particularly in the former blue marble quarry, and are 

informally referred to as "Tatlock-type" marbles. It is 

conceivable, but not yet demonstrated, that these rocks are 

equivalent to unit 4e, and that the quartz segregations are 

biosedimentary structures such as algal-mat stromatolites. 

However, the calcite marbles have behaved less competently than 

the dolomites, and the fine laminations and other textures 

diagnostic of stromatolites is no longer present in these rocks.

Dolomite Marbles (unit 4)

As in the case of the calcite marbles, distinctions have 

been made on the basis of grain-size and the preservation of 

bedding within the marbles, as well as compositional distinctions 

which in part may represent primary features. Grain-size 

differences are primarily a function of metamorphic grade 

although the presence of graphite in the rock will serve to 

reduce the degree of recrystallization and aid in the presevation 

of primary textures. In part, the abundance of graphite may 

reflect the original organic content of the marble.

Unit 4a consists of fine-grained, white to blue-grey, to 

buff-weathering, massive dolomite marbles, that outcrop mainly in 

the synformal structure present in the vicinity of Darling Long 

Lake and Raycroft Lake. Unit 4b consists of fine- to medium- 

grained, white to blue-grey, buff-weathering, cm to dm scale 

bedded dolomite marbles that occur mainly east of Highway 511 and 

south of Darling Long Lake in the area of greenschist metamorphic
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grade. Unit 4c consists of medium- to coarse-grained massive

dolomite marble that outcrop in the area of amphibolite grade 

metamorphism, and as bands and mega-xenoliths within the Lavant 

Gabbro Complex.

Unit 4d only crops out near the junction of the Tatlock Road 

and Highway 511 , and consists of medium-grained , white to rusty- 

weathering dolomitic marble interbedded on a dm to m scale with 

cm to dm thick bands of rusty/ siliceous/ clastic metasedimentary 

rocks/ generally meta-arenites to quartz arenites of unit 2d. 

The absence of interbedded siliceous and carbonate 

metasedimentary rocks in the Sharbot Lake Terrane/ in contrast to 

the situation in the Elzevir Terrane/ probably indicates a 

somewhat restricted depositional environment from which 

terrigenous sediments were excluded.

Unit 4e consists of dolomite marbles that contain quartz- 

tremolite pods and layers which preserve a very fine laminated 

structure (Photo 8a and 8b). These structures have been well- 

documented from the Madoc area where they have been interpreted 

as biosedimentary in origin and representing algal-mat type 

stromatolites (eozoon canadenese huntingdon) (Bourque 1982 , 

Bourque et al. 1982/ deKemp 1984/ Bartlett and deKemp 1987). 

The structures in the map area are identical to those found in 

the Madoc area/ and are regarded by the authors as algal-laminite 

stromatolites.
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Chemical analyses of marble samples from the Sharbot Lake

Terrane in the Darling area are presented in Table 2. Additional 

analyses of marbles from the Darling area reported by Papertzian 

and Kingston (1982) are given in Appendix 1. Papertzian and 

Kingston (1982) also analysed samples from the Sharbot Lake 

Terrane collected in the adjacent Perth and Carleton Place map 

areas.

Carbonate Depostlonal Environments

Only a few broad generalizations can be made about the 

carbonate depositional environments of units 3 and 4 within the 

map area. The general lack of interfingering of siliclastic 

rocks with the carbonates in the area suggests the presence of a 

geomorphic barrier that kept siliclastics out. The high 

component of dolomitic, siliceous dolomitic marbles which locally 

contain Eozoon-like textures, and siliceous calcitic marbles 

(Tatlock-type) suggest a shallow-water envirnoment. This is 

consistent with the data from the mafic metavolcanic rocks.

What is most significant in terms of environment are the 

differences between the Sharbot Lake Terrane and the Elzevir 

Terrane. In the latter, siliclastic metasedimentary rocks and 

felsic metavolcanic rocks interfinger with the carbonates on all 

scales, although there are no diagnostic internal lithological 

differences between the marbles present in the two terranes. 

This indicates that although the carbonates in the two terranes
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were deposited in different geological environments, the

processes that lead to their formation and deposition may have 

been similar.

Photo 6: Graded bedding in calcite turbidites, Block III, 2 km S 

of Darling Long Lake in area of middle greenschist facies 

(UTM 1ST, E377230, N5008800). Arrow shows direction of 

grading in beds.



58 

Photo 7: Quartz pods and lenses within calcite marbles of the

"Tatlock" type (UTM 1ST, E383500, N5001800).
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Photo 8: (a) Regularly spaced quartz-tremolite lenses after

algal-mats (high relief) in dolomite marble, powerline 

southwest of Raycroft Lake (UTM 1ST, E381800, N5007775). 

(b) Close-up of quartz-tremolite segregation showing fine 

laminations characteristic of recrystallized algal-mats.
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Syntectonic Mafic Intrusive Rocks 

Lavant Gabbro Complex (units 5 and 6)

The Lavant Gabbro Complex occupies most of the southeastern 

and east-central part of the map area. The intrusion extends for 

some 35 km southwest of the map boundary to Oso Township for a 

total strike length of some 45 km. Maximum width of the 

intrusion is 14.5 km in the Lavant area. In the southern part of 

the map area in Block IV (Figure 5), which exposes the highest 

structural level of the pluton, large inclusions and bands of 

supracrustal rocks are engulfed by the intrusion. Much of the 

heterogenity of the pluton is observed within Block IV. In 

contrast, in Block V, a deeper structural level is exposed and 

the body is more homogeneous in composition and.grain-size.

Along the eastern contact of the body, both within the map 

area, to the east of it, and in the Lavant area to the south 

(Pauk 1984a), are commonly found satellite bodies, some sill-like 

in form, which lie 0.5 to 2 km east of the main mass of the body. 

These may be connected with the main body at depth. The western 

margin of the Lavant Gabbro Complex lies partly within the RLMZ. 

The bulk of the body is generally structureless, although a weak 

foliation, and locally a lineation, are developed near both the 

eastern and western contact of the body. Also, with proximity to 

the RLMZ, particularly in the extreme northwestern part of Block 

IV, and throughout Block V, carbonate alteration, in the form of 

carbonate veining and disseminated carbonate is prevalent.
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As noted by previous workers (Smith 1958 , Peach 1958, Pauk

1984a, 1984b) the body is compositionally heterogeneous on both 

large and small scales, particularly where metasedimentary and 

metavolcanic inclusions are prevalent. Several textural and 

compositional varieties occur within a single outcrop. In some 

instances contacts are sharp, and dikes are observed to cross-cut 

igneous layering (Photo 9), whereas in other outcrops, contacts 

are gradational, and the textural changes may be related to 

differences in volatile content across the outcrop. The rocks 

range in composition from diorite to gabbro (unit 5) with these 

phases forming the bulk of the body; but anorthositic gabbro 

(unit 5f), and quartz diorite, tonalite, and granodiorite phases 

(unit 6) are also present,, particularly along the margins of the 

Complex. Textures vary from fine-, medium-, and coarse-grained, 

to pegmatitic, porphyritic, ophitic, subophitic, and poikilitic. 

The presence of igneous layering and cross-cutting dikes of 

varied composition, suggest that several intrusive pulses 

occurred, presumably in an actively differentiating body, 

accounting for the observed textural and compositional 

heterogeneity.

Mafic Intrusive Rocks (unit 5)

Medium-grey to darkish green, medium-grained gabbro (unit 

5b) and medium-grey to greenish grey, medium-grained diorite 

(unit 5c) form the bulk of the Lavant Gabbro Complex. In thin 

section, these rocks are composed of lath-shaped to equant grains 

of plagioclase ranging from 1-3 mm in maximum dimension.
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Plagioclase is commonly zoned, and contains numerous inclusions

of biotite and apatite. Quartz forms small (0.5 to 1.5 mm) 

interstitial grains and makes up Q-5% of the rock. Hornblende is 

the main mafic mineral, although biotite is commonly present, and 

is commonly abundant in the dioritic phases.

The distinction between gabbro and diorite is harder to make 

in the fine-grained varieties, and for that reason, unit 5a 

comprises greenish-grey to dark green to black, fine-grained to 

aphanatic, gabbro, gabbro/diorite, and diorite. The fine-grained 

varieties are most common along the margins of the Lavant Gabbro 

Complex, and where they intrude metavolcanic rocks of unit l, are 

commonly difficult to map out precisely. In thin-section, these 

rocks are composed of equigranular, subhedral to anhedral zoned 

plagioclase grains 0.2 to 0.75 mm in size, and subhedral grains 

or fine-grained aggregates of hornblende. Biotite or relict 

clinopyroxene may also be present. Common accessory minerals are 

magnetite, pyrite, titanite, and apatite.

Medium- to coarse-grained anorthositic gabbro (unit 5f) 

occurs throughout the Lavant Gabbro Complex, but is most abundant 

on the powerline south and east of Peterwhite Lake. Extremely 

coarse-grained to pegmatitic gabbro (unit 5g) is also common in 

parts of the Complex, particularly in the area south and east of 

Peterwhite Lake, along the margins of the Complex where it 

intrudes the marbles, and in some of the smaller satellite 

bodies. Ophitic and subophitic textures are commonly present in
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the medium- and coarse-grained gabbros. Contacts between the

coarse- and fine-grained gabbros are commonly gradational, and 

locally the grain-size variation consists of coarse patches on 

the outcrop rather than as a discrete layers or cross-cutting 

dikes. In thin section, the rocks consist of plagioclase (An40- 

60), irregular grains and aggregates of hornblende, with up to 5% 

quartz and biotite. Titanite, iron oxide and apatite are common 

accessory minerals.

Dark green to black, medium-grained pyroxene gabbro, locally 

porphyritic to poikilitic (unit 5d) occurs locally within the 

Lavant Gabbro Complx, particularly in areas where igneous 

layering is preserved. This unit is commonly found with other 

gabbro phases, and commonly shows cross-cutting relationships as 

well as igneous layering (Photo 9). The grain size of the matrix 

in the porphyritic phases ranges from fine to medium grained and 

short prismastic phenocrysts of pyroxene range in size from 0.5 

to 4 cm. Lath-shaped phenocrysts of hornblende up to 6 cm in 

length are present locally. On average, phenocrysts make up 10% 

to 40% of the rock. In poikilitic varieties, the oikocrysts 

consist of altered hypersthene, and contain inclusions of 

plagioclase, biotite, iron oxide, and titanite.

Localities in the area where primary igneous layering is 

present are indicated as unit 5h, and consist of a variety of 

gabbro phases, ranging from gabbro to diorite to pyroxene gabbro 

to gabbroic anorthosite. Layering may be more abundant than
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noted on the map, as large-scale layering is difficult to see in

most bush outcrops. Igneous layering in the Complex, in both the 

Darling and Lavant areas, has been reported near the margins of 

the intrusion, all within Block IV (Figure 5) and its southern 

extension, or in satelite bodies of the intrusion.

An unusual rock type occurs as xenoliths in an outcop along 

Highway 511 south of Peterwhite Lake. Green, friable, weathered 

xenoliths consisting mainly of altered clinopyroxene, hornblende, 

and biotite are present (unit 5e) some up to 2 m across in fine 

grained gabbro to diorite of the Lavant Gabbro Complex. These 

rocks are probably ultramafic xenoliths in composition, however, 

they are not found anywhere else in the area, and their 

relationship, if any, to the Complex is unknown.

Locally thin, white aplite veins (5j) are abundant in the 

Complex, most commonly cutting units 5a, 5b, and 5c (Photo 10). 

Again, they are most abundant near the margin of the intrusion, 

although some are associated with major faults in the area, and 

locally cause alteration of the gabbro to form sericite, 

saussauritized feldspar, and chlorite. These veins are also 

abundant along Highway 511 in the southeast corner of the area 

where tonalite and granodiorite phases of the intrusion (unit 6) 

cut the gabbro ans diorite of the Complex.

Unit 5k represents strongly fractured and carbonate veined, 

and locallly sheared rocks of the Lavant Gabbro Complex. These
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rocks grade into unit 19a of the RLMZ along the northern and

western margins of the Complex. Unlike unit 19a, these rocks are 

not mylonitic, rather, for the most part they are simply altered 

and fractured.

No previous geochemical data is available for the Lavant 

Igneous Complex. Even Pauk (1984a and 1984b), despite her 

considerable field work in the Complex, did not analyze any 

samples. Four analyses are presented in Table 3 from samples 

collected by field party personnel. Sample 87RME-148 is a fine- 

to medium-grained quartz diorite collected on Highway 511 near a 

tonalite intrusion into the Complex. Sample 87RME-163 is a 

medium-grained gabbro collected on Highway 511, and 87RME-164 is 

a medium-grained, pyroxene gabbro. Sample 87RME-161 is a 

granodiorite of unit 6 collected on the powerline northwest of 

Green Lake.

The samples are plotted on an AFM plot in Figure 6 and on a 

Jensen plot in Figure 7, and show a calc-alkaline affinity, 

although it must be remembered that these are fractionated rocks 

and that these apparent trends may not be wholly reliable. The 

chemistry of the Lavant Gabbro Complex samples, few as they are, 

is similar to that of the Mountain Grove Intrusion, located about 

75 km south-southwest of the map area in the Sharbot Lake Terrane 

(Wolff 1982; Easton in press). In addition, the two bodies are 

also lithologically similar (Easton in press). As discussed 

under the description of unit l (p. 40-46), many of the samples
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collected by Carter for the OGS PETROCH database (Appendix 1)

represent deformed gabbros of the Lavant Gabbro Complex.

Intermediate and Felsic Intrusive Rocks (unit 6)

Medium- to coarse-grained tonalite (unit 6a), granodiorite 

(unit 6b) t and minor monzogranite (unit 6c) / monzonite to syenite 

(unit 6d), and carbonate-veined phases of the above (unit 6k) are 

present as dikes and small to large discordant bodies that cut 

across the mafic phases of the Lavant Gabbro Complex. These 

felsic units are most commonly found marginal to the intrusion. 

In a few cases/ some small dikes and small bodies of tonalite and 

granodiorite do intrude the marbles up to 2 to 3 km east of the 

Lavant Gabbro Complex. Both the larger and smaller bodies show 

considerable composition variation, from tonalite to 

granodiorite, but all are texturally homogeneous, and clearly cut 

the mafic phases of the gabbro, in places forming intrusion 

breccias (Photo 11). These felsic units are included as part of 

the Lavant Gabbro Complex because they are only found cutting the 

complex, or in close spatial association with the Complex, and 

because petrographically they could be late-stage differentiates 

related to the main phases of the Complex.

The felsic phases are grey, weather light-grey to pink, and 

are commony medium-grained. Essential minerals are oligoclase, 

quartz, biotite, or hornblende. Microcline may be present (O* to 

IS'fc). Common accessory minerals are apatite, zircon, titanite, 

and iron oxides.
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Table 3: Chemical analyses of rocks from the Lavant Gabbro Complex, Darling

area.

Si02
TiO2
A1 203
Fe 203
FeO
MgO
CaO
Na 2O
K2O
MnO
C02
S
H 2O*
H 2O-

Total
S. G.

63.00
0.59
16.80
1.40
3.42
1.09
3.66
5.51
1.61
0. 10
0.24
0.01
0.84
0.00
98.40
2.73

55.90
0.98
17.30
2. 14
5.48
3.26
6.79
4.04
1. 12
0. 13
0.58
0.06
0.99
0.00
98.90
2.85

51.00
0.69
18.60
1.76 .
5.80
5.61
8.95
3.26
0.75
0. 13
0.45
0.08
1.47
0.07
98.70
2.89

50.90
0.33
18.00
1.87
4.69
7.23
10.90
2.68
0.49
0. 12
0.44
0. 11
0.89
0.00
98.80
2.91

49.8
2.39
16.3
4.84
6.53
5.36
7.83
3.81
1. 17
0. 19
1. 14
0. 14
0.59
0.26
100.5

Co
Gr
Cu
Nb
Ni
Pb
Rb
Sr
Y
Zn
Zr

(1) 87RME-161 Granodiorite, Lavant Gabbro Complex; (2) 87RME-148 
Quartz Diorite, Lavant Gabbro Complex, may be contaminated by 
nearby tonalite veins; (3) 87RME-163 Gabbro, Lavant Gabbro 
Complex; (4) 87RME-164 Gabbro, Lavant Gabbro Complex; (5) 
Gabbro, Mountain Grove Intrusion, Table 9, D779-1, Wolff (1982)

7
< 10
8
6
^

29
395
19
90
491

19
13
29
O
9

14
317
28
72
194

30
16
38
<5
31

5
391
15
68
102

32
79
47
O
94

5
347
12
61
107

35
65
20

30

10
620
60
170
190
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Photo 9: Late stage pyroxene gabbro dike cutting igneous

layering in the Lavant Gabbro Complex, 2 km south of the map 

area (UTM 1ST E373300, N4995750).

Photo 10: Aplite veins cutting fine- to medium-grained gabbro in 

the Lavant Gabbro Complex (UTM 1ST E38000 N5005825.)
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Photo 11: Intrusion breccia formed by intrusion of fine-grained,

tonalite (unit 6) into gabbro (unit 5), Lavant Gabbro 

Complex (UTM 18, E389100 N5002925).
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MIDDLE PROTEROZOIC

WESTERN DOMAIN (ELZEVIR TERRANE) 

Grenville Supergroup 

METAVOLCANIC ROCKS (units 7 and 8)

Metavolcanic rocks located west of the Robertson Lake 

Mylonite Zone (RLMZ) lie within the Elzevir Terrane of Moore 

(1982) and are part of the Grenville Supergroup. Unlike the 

eastern domain, mafic (unit 7), intermediate and felsic (unit 8) 

metavolcanics are present, along with some hornblende-rich 

siliceous clastic metasedimentary rocks (unit 9) that may 

represent metasedimentary rocks derived almost exclusively from 

the metavolcanic sequence, and including metatuffs. The 

metavolcanic rocks occur in two belts, a predominantly mafic belt 

immediately adjacent to the RLMZ that extends from Clyde Forks to 

the northern boundary of the map area and beyond, and a 

predominantly felsic belt that extends from Lavant Long Lake 

north along the west shore of Flower Lake which merges with the 

other belt north of Clyde Lake. In addition to a greater 

compositional range, metavolcanic rocks of the western domain 

show complex facies relationships along strike, and with the 

surrounding carbonate and siliceous metasedimentary rocks.

Mafic Metavolcanic Rocks (Unit 7)

In the western' domain, amphibolite grade metamorphism has 

transformed most mafic metavolcanic rocks into dark green to 

medium-grey, fine- to medium-grained gneissic amphibolites. 

Metamorphism and deformation for the most part have obliterated
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original textural and compositional characteristics, although as 

shown in Photo 12a, locally some primary textures are preserved. 

However, also as shown in Photo 12b, these textures can be 

obliterated rapidly along strike through deformation. 

Distinction between the mafic and felsic volcanic rocks is based 

mainly on colour index, which ranges from 35 to 60 in the mafic 

rocks.

The mafic metavolcanics (unit 7) are composed mainly of 

medium- to fine-grained, dark green amphibolites (unit 7a), 

although in the northern part of the area garnet amphibolites 

(unit 7b) and hornblende porphyroblastic amphibolites (unit 7d) 

are commonly interbedded with unit 7a. Gossans developed within 

the amphibolites are designated as unit 7r, and sheared phases, 

present mainly near major faults are shown as unit 7s. Greenish- 

grey, fine- to medium-grained biotite-hornblende-plagioclase 

gneiss is present locally, and is transitional into some of the 

intermediate to felsic metavolcanics (unit 8) and some of the 

hornblende-rich metasedimentary rocks of unit 9.

In thin section the amphibolites consist essentially of 

granoblastic plagioclase and subidioblastic hornblende. A few 

varieties contain less than J.0% diopside, cummingtonite, or 

biotite. Plagioclase (An 35-65) is commonly untwinned to poorly 

twinned, and accounts for roughly 5Q* of the rock. Common 

accessory minerals are magnetite, titanite, quartz, and apatite, 

and some rocks contain pyrite or pyrrhotite, or both.
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Pauk (1984a) reported the presence of some titanite-rich 

amphibolites, possibly indicating that some of the metavolcanics 

had an original alkaline character. No chemical analyses are 

available for these rocks in the Darling, or the Lavant area to 

the south / so the original chemical affinity of these rocks in 

the area are not known. Moore (1977) reported the presence of 

tholeiitic and calc-alkaline mafic metavolcanic rocks in the 

Elzevir Terrane about 50 km southwest of the map area near 

Northbrook and Cloyne.

Felsic Metavolcanic Rocks (unit 8)

The felsic metavolcanics are medium-grained, light grey to 

pink weathering, biotite-plagioclase-quartz gneisses (unit 8a) 

and fine- to medium-grained, light grey, hornblende-biotite- 

plagioclase-quartz gneisses (unit 8b). Compositional layering is 

apparent in some outcrops, and along the east shore of Clyde Lake 

clasts are present within the gneisses (Photo 13), and suggest a 

pyroclastic origin for some of this material. The felsic 

metavolcanics are commonly interlayered with intermediate 

metavolcanic rocks of unit 8c, and locally with amphibolites of 

unit 7 and carbonate metasedimentary rocks (units 11 and 12).

In thin section, the felsic metavolcanics contain 5% to 15% 

quartz, J.% to 15% biotite, and plagioclase (An 30-35). Magnetite 

and apatite are the most common accessory minerals.
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Intermediate metavolcanics of unit 8c are darker in colour 

than the felsic varities, contain more hornblende, and are 

commonly laminated, with strong segregations of hornblende and 

biotite subparalel to gneissosity (Photo 14). The banding in 

these rocks may be a remnant primary feature, that has been 

preserved during metamorphism, and may indicate a tuffaceous 

origin for these rocks.

Chemical analyses of these rocks are presented in Table 4.

Siliceous Clastic Metasedimentary Rocks,

may Include Felsic and Intermediate Tuffs

and Metasedimentary Rocks of Mainly

Volcanic Provenance (Unit 9)

Unit 9 consists of a heterogeneous group hornblende-rich, 

biotite quartzofeldspathic gneisses that are most abundant in the 

northwestern corner pf the map area on strike with felsic and 

intermediate metavolcanic rocks of unit 8. Rocks of unit 9 also 

crop out north of Lavant Long Lake, and are siliceous clastic 

metasedimentary rocks, but may include felsic and intermediate 

tuffs and metasedimentary rocks of mainly volcanic provenance. 

They correspond to the "para-amphibolites" of some earlier 

workers, and the "amphibole-rich metasediments" of Lumbers 

(1982). Mineralogical layering is common in these rocks, and is 

probably a remnant of original bedding. Amphibole and 

plagioclase are the dominant minerals in these rocks, but 

diopside, microcline, scapolite, biotite, epidote, carbonate,
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titanite and apatite are also common accessory to essential 

minerals.

Three main varieties have been distinguished on the map. 

Unit 9a consists of dark-grey to black, medium-grained, 

granoblastic, biotite-quartz-hornblende-plagioclase schist to 

gneiss. Unit 9a differs from unit 7 in containing considerable 

more biotite and quartz, being layered, commonly containing 

sufficient carbonate to react with acid in the field, and being 

much more friable than the amphibolites. Unit 9a may be derived 

from mafic tuffs, reworked tuffs, or volcanic-derived wackes.

Unit 9b consists of granoblastic, medium grey, hornblende- 

biotite-quartz-plagioclase schist to gneiss (Photo 15). Unlike 

unit 8, these rocks are better layered, more biotite and quartz 

rich, and again, much more friable than the metavolcanics of unit 

8. Unit 9b may be derived from intermediate to felsic tuffs, 

reworked tuffs, and volcanic-derived wackes.

A third variety, unit 9c, consists of units 9a and 9b, but 

intercalated with calcite and dolomite layers, calc-silicate 

layers, and layers of unit 7 and 8. This essentially represents 

a package of rocks that is too small to outline separately on the 

main map, but which shows some of the same facies relationship 

displayed on a larger scale within the map area.
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The origin of these rocks is unclear. Lumbers (1982) 

considered them to be the result of metamorphism of intercalated 

calcareous mudstone and carbonates that represent a transition 

between clastic and biochemical sedimentation. In the Darling 

area, these rocks occur as a lateral facies unit on strike with 

the intermediate and felsic metavolcanic rocks, and they are 

intercalated with units of felsic metavolcanics. This author 

regards them as a mixture of tuffaceous and metasedimentary rocks 

derived from the volcanic pile, that represent a clastic apron 

shed off of the volcanics. Carbonate deposition was probably 

occurring during deposition of these units, and these units 

accumulated at the transistion between mainly clastic and mainly 

carbonate sediment deposition. This view differs from that of 

Lumbers' (1982) only in attributing a volcanic provenance to some 

of the hornblende-rich gneisses.

METASEDIMENTARY ROCKS (units 10, H, 12) 

Siliceous Clastic Metasedimentary Rocks (unit 10)

Siliceous clastic metasedimentary rocks (unit 10) in the 

western domain occur mainly in the southwestern part of the map 

area near Lavant Long Lake and Clyde Forks. They are present 

most commonly near the contact between the metavolcanic and 

carbonate rocks , and as lenses and bands within the metavolcanic 

succession. The clastic metasedimentary rocks in the area are 

the northern extension of a much more extensive band of clastic 

metasediments that can be traced southwest through the Lavant 

area (Pauk 1984a, Easton 1987a).
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Units lOb-e consist of a variety of metasandstones, that are 

distinguished on the basis of feldspar content. Unit lOb 

consists of fine-grained, feldspathic felsite, probably derived 

from arkose. Similarly, unit lOd consists of quartzose felsite, 

probably derived from arenite. Unit lOc consists of white to 

light grey weathering, fine-to medium-grained, feldspathic 

litharenite, now biotite-muscovite quartzofeldspathic gneiss. 

Unit lOe consists of quartzarenite.

In thin section, the metasandstones are composed of fine 

granoblastic quartz, plagioclase, little or no microcline, and 

from 5 to 20 sfe mica, generally biotite. Apatite, tourmaline, 

magnetite and pyrite are common accessory minerals. Where 

interlayered with amphibolites and the hornblende-rich gneisses 

of unit 9, hornblende and epidote may also be present.

Units lOf-h consist of a variety of biotite-rich 

quartzofeldspathic schists that were probably derived from 

wackes. Unit lOf are biotite-muscovite quartzofelspathic 

schists; unit lOg are biotite quartzofeldspathic schists; and 

unit lOh are dark grey, very fine-grained, laminated biotite- 

calcite schists that may represent metasiltstones to metawackes. 

Rusty weathering varieties of quartzofeldspathic schists are 

designated as unit lOr. These varieties are commonly 

intercalated on any one outcrop, and metasandstones may also be
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present. In most outcrops though, one rock type predominates and 

this is the unit indicated on the map face.

In thin section, the quartzofeldspathic schists consist of 

fine-grained granoblastic quartz and plagioclase, with 10* to 35* 

mica, mainly biotite. Hornblende, sillimanite, epidote, apatite, 

and garnet are commonly present as minor phases.

Carbonate Metasedimentary Rocks (units 11 and 12)

As in the eastern domain, calcitic (unit 11) and dolomitic 

(unit 12) varieties have been designated as separate units on the 

map face, as the distribution of these lithologic types reflects 

regional structure and facies relationships. The types of units 

present within the western domain are very similar to those found 

in the eastern domain, and are divided on the basis of 

composition, grain-size, preservation of bedding and other relict 

primary features. Calcitic marbles are most abundant in the 

southwestern corner of the map area where they core the Clyde 

Forks Antiform, and where metavolcanic horizons are few. 

Dolomitic marbles are more common in the central and northern 

part of the map area, and are commonly interbedded with, or 

overlying metavolcanic rocks.

Carbonate Metasedimentary Rocks (calcitic) (unit 11)

Unit lla consists of fine-grained, massive calcite marble. 

Unit lib consists of fine- to medium-grained bedded calcite 

marble. Both these varieties are rare in the western domain
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because of metamorphic grade. Much more common are medium- to 

coarse-grained, massive calcitic marbles (unit Ile), which are 

generally free of siliceous impurities, but which may contain 

accessory minerals such as phlogopite, graphite, tremolite, and 

diopside. Colour is dominantly white to grey blue, but off- 

white, grey, greenish, and pink shades occur locally.

Unit l lg represents the "Tatlock-type" marbles discussed on 

pages 58-59, and are characterized by the presence of abundant 

quartz pods and lenses.

Unit lid consists of calcite and dolomite marble, present on 

the same outcrop, but not interbedded. Tremolite bearing marbles 

(generally over 5% tremolite) are designated as unit lit. Calc- 

silicate rich marbles, generally found along pegmatites and small 

granitic intrusions, containing skarn assemblages are designated 

as unit llm.

Marble tectonic breccia, generally containing quartzarenite 

or amphibolite fragments, and having a calcite matrix are shown 

as unit llx, and occur mainly along the margin of the Bartraw 

Dome .

Carbonate Metasedimentary Rocks (dolomitic) (Unit 12)

Units 12a and 12b are not well-represented in the western 

domain because of metamorphic grade, and represent fine-grained
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massive dolomite marble and fine- to medium-grained bedded 

dolomite marble respectively.

Most abundant are white to blue-grey, medium- to coarse 

grained, massive dolomite marble containing relatively few 

siliceous impurities (unit 12c). Also common is unit 12e which 

is similar to unit 12c except that it contains tremolite-quartz 

pods and lenses which show a fine relict lamination (Photo 16). 

These laminations are similar to relict stromatolite textures 

documented by Bourque (1982), and Bourque et al. (1982), as 

discussed under unit 4e, the equivalent unit in the eastern 

domain.

Minor varieties of dolomitic marble in the area include unit 

12d which contains layers and lenses of fine-grained, siliceous 

clastic metasedimentary rocks, generally meta-arenites; 

serpentinized dolomites (unit 12s), tremolite bearing varieties 

(over 5% tremolite) (unit 12t), and marble mylonite of dolomite 

composition (unit 12z).

Carbonate Depositional Environments

In the southwestern corner of the map area near Lavant Long 

Lake, a wide range of carbonate lithologies is present, dominated 

by medium- to coarse-grained impure siliceous dolomitic and 

calcitic marbles. Dolomitic marbles are geographically 

restricted, and are extensively silicified (up to 80* silica), 

most commonly along bands parallel to foliation. Locally, eozoon
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textures are preserved. It is likely that most of the carbonates 

in this zone formed in shallow water, as indicated by the 

presence of stromatolitic horizons and the high volume of 

dolomitic marbles. Mafic, intermediate and felsic volcanics, and 

associated sediments, commonly interfinger with the marbles, and 

indicate the presence of a number of zones of lateral and 

vertical transitions from carbonate-dominated to volcanic- 

dominated areas.
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Table 4: Chemical analyses of supracrustal rocks from the Elzevir Terrane, 

Darling Area.

wt.%
Si02
Ti02
A1203
Fe20s
FeO
MgO
MnO
CaO
Na20
K20
P 20 5
C02
S
H20+
H20-
Total
S. G.

1
54.1
0.63
17.6
4.11
3.66
4.01
0.25
7.05
5.07
0.72
0.25
0.37
0.01
0.61
0.05

98.5
2.86

2
50.6
1.42

15.2
6.86
4.99
3.32
0.17
8.07
5.19
0.59
0.46
1.94
0.01
0.62
0.03

100.0
2.92

3
55.2
0.64
16.5
4.23
3.99
2.69
0.09
4.59
5.02
2.95
0.30
2.25
0.01
0.80
0.05

99.3
2.80

4
75.3
0.09
13.4
0.38
1.20
0.07
0.03
0.88
4.51
3.53
0.00
0.10
0.01
0.45
0.06

100.0
2.64

ppm

Co
Cr
Cu
Nb
Ni
Pb
Rb
Se
Sr
V
Y
Zn
Zr

24
29
8
^
12

^5
19

989
138
23

164
195

29
30
67
5

13

12
29

496
289
55
96

246

29
93
6
^
44

50
18

358
151
18
64
145

^
15
21
10
9

57
 ci
95
^
11
19
93

(1) 87RME-255 Rhyolite* (unit 8a); (2) 87RME-258 Dacite* (unit 8c);
(3) 87RME-257 Rhyolite* (unit 8a); (4) 87RME-233 Migmatitic Granite Gneiss
(unit 16). *designates field name.
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Photo 12: a) Fragments in amphibolite-grade metavolcanic rock 

(unit 7).

b) Same horizon as shown in (a), but 20 m to the south 

where the unit becomes deformed near the nose of an 

isoclinal fold. (UTM 1ST E368800 N5002250).
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Photo 13: Lapilli fragments in felsic metavolcanics of unit 8 

(UTM 18T E367400 N5003925).

Photo 14: Hornblende segregations in intermediate metavolcanics 

(unit 18c) (UTM 18T E365375 N5009200).
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Photo 15: Hornblende-rich metasedimentary rocks of unit 9 (UTM 

18T E362100 N5011000).

Photo 16: Algal-laminite stromatolite (eozoon canadense

huntingdon) in dolomite marbles, l km east of Flower Lake 

(UTM 1ST E368250 N5003560).
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MAFIC INTRUSIVE ROCKS (units 13 and 14)

Gabbroic Anorthosite Intrusions (unit 13)

Gabbroic anorthosite (unit 13b) and anorthositic gabbro 

(unit 13c) occur as a series of small lenses or pods, varying 

from 100 m to 500 m in length and 100 m to 300 m in width, that 

occur along the margin of the Bartraw Dome. They are commonly 

associated with the marble breccia zones that occur along this 

contact, and it is likely that the anorthositic rocks have been 

broken off a larger, or at least once more continuous body. A 

larger body of anorthosite, gabbroic anorthosite, and 

anorthositic gabbro, centered around Elbow Lake, is located about 

3 km west of the northwest corner of the map area.

Diorite and Gabbro Intrusions (unit 14)

Unlike the Sharbot Lake Terrane, only a few small diorite 

and gabbro intrusions occur in the Elzevir Terrane, the largest 

being the Jamesion Diorite which occurs in the north-central part 

of the map area. Four subdivisions of this unit occur within the 

map area. Unit 14a consists of medium- to coarse-grained gabbro 

to diorite, and unit 14c consists mainly of medium- to coarse- 

grained diorite. Both rock types comprise the bulk of the 

Jamesion Diorite. Magnetite skarn deposits, such as the 

Barryvale magnetite deposit located on Calabogie Lake 750 m north 

of the map area (Carter et al. 1980) occur along the margin of 

the diorite.



86 

Unit 14b consists of medium- to coarse-grained gabbro. Unit

14d consists of fine-grained gabbro, found mainly as a few small 

bodies and dikes cutting amphibolite immediately west of the 

RLMZ.

FELSIC INTRUSIVE ROCKS (units 15 and 16) 

Tonalite, Quartz Diorite, Trondhjemite (unit 15)

Tonalite, quartz diorite, and trondhjemitic gneisses of unit 

15 are exposed in the Bartraw Dome located in the west-central 

part of the map area, and in the vicinity of Bagot Lake in the 

north-east corner of the map area.

The Bartraw Dome is one of several domal structures present 

within the region to the west of the map area (Easton 1987a). 

This gneissic complex is cored by tonalitic gneisses, and is 

successively rimmed by migmatitic syenogranite gneiss of unit 16; 

a zone of interlayered migmatitic gneisses of unit 16, marble 

breccia (unit llx), anorthosite pods (unit 13), amphibolite (unit 

7), and biotite-hornblende-plagioclase gneisses of unit 8; and 

finally the main supracrustal succession within the area.

Two lithologic varieties are present within the Bartraw 

Dome. Unit 15a comprises the core of the Bartraw Dome, and is a 

medium-grained, grey, foliated, hornblende-biotite quartz diorite 

to tonalite, commonly cut by tonalite and granodiorite pegmatite 

veins of unit 22. Unit 15b is a more heterogeneous unit, found 

near the margins of the Bartraw Dome, and consists of layered to
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migmatitic, diorite to tonalite gneiss that shows considerable

compositional heterogenity on the scale of individual outcrops, 

and which is also cut by granodiorite to tonalite pegmatite veins 

of unit 22. Locally, pegmatite accounts for 5Q* to 15* of 

outcrop in this unit.

In the vicinity of Bagot Lake, garnet amphibolites and 

amphibolites of unit 7 are intruded by a series of thin, 

tonalitic sills (unit 15c) that probably represent feeders to the 

White Lake Tonalite body located immediately northeast of the map 

area. Somers (1984) studied the White Lake tonalite in detail, 

and noted that it is similar to other tonalitic intrusions of the 

Elzevir Terrane such as the Elzevir and Northbrook Plutons. Unit 

15c is a deformed, gneissic trondhjemite. It is locally 

cbmpositionally layered, but this may in part be due to country 

rock contamination. Screens of country rock are common in the 

wider dikes of this unit, and locally injection migmatites, lit 

par lit gneiss, and intrusion breccias are present. Garnet is 

present in some trondhjemite outcrops, but these may be 

xenocrysts from the garnet amphibolites. The trondhjemite has 

contact metamorphosed the garnet amphibolites, as seen by 

increased grain size in the amphibolites adjacent to the dikes, 

as well as alteration, mainly manifested as silicification, of 

the amphibolites.
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Granites (unit 16)

Cross-cutting granite intrusions are uncommon within the map 

area. A few small (< l km across) bodies, however, are present 

and consist of weakly-deformed, medium-grained, homogeneous, pink 

to light grey weathering, biotite syenogranite (unit 16a).

Most of the granitic rocks in the area mantle the Bartraw 

Dome and are intimately associated with that structure. They 

consist of migmatitic, biotite-hornblende syenogranite to quartz 

syenite gneiss (unit 16b). The unit for the most part is 

homogeneous in composition, despite its migmatitic and gneissic 

character. The contact with the Bartraw Dome is not exposed 

within the map area, and it is not clear if the syenogranite 

gneiss of unit 16b cuts the tonalitic gneisses of the Dome. Unit 

16b does cut the supracrustal rocks within the area, and appears 

to have engulfed pods of anorthosite (unit 13).

Karboski (1980) mapped much of these rocks as his unit l, 

which he considered to represent felsic metavolcanics. Karboski 

(1980) based this conclusion mainly on the heterogeneous nature 

of these rocks. No volcanic textures are present in these rocks, 

and within the Darling area, this unit, although migmatitic, is 

relatively homogeneous in both composition, scale of migmatitic 

layering, and composition. It is regarded here as an intrusive 

unit, which has undergone some partial melting during regional 

metamorphism.
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FLINTON GROUP

Siliceous Clastic Metasedimentary Rocks (unit 17)

A unit of biotite/muscovite/sillimanite-rich schists and 

meta-arenites that crops out discontinuously from Clyde Forks to 

Highway 511 near Bagot Lake consitutes unit 17. These rocks are 

tentatively correlated with the Flinton Group (Moore and Thompson 

1980) because of their overall aluminous bulk-rock composition, 

and because they can be traced southward into recognizable 

Flinton Group lithologies in the Lavant area (Pauk 1984a, Easton 

1987a). However unconformable relationships with the Grenville 

Supergroup are not observed within the map area, and the intense 

deformation and high metamorphic grade within the map area makes 

precise correlation difficult.

The Flinton Group is a formally defined succession of 

siliceous and carbonate metasedimentary rocks which lie 

unconformably on metavolcanic and metasedimentary rocks of the 

Grenville Supergroup and tonalitic and granitic intrusions (Moore 

and Thompson 1980). These rocks are preserved in narrow, 

synformal structures and belts, commonly fault-bounded, and only 

occur within the Elzevir Terrane. Moore and Thompson (1980) 

subdivided the Flinton Group into six formations, but only two 

are recognized in the map area: the Bishop Corners and the 

Fernleigh Formations. It is possible that dolomitic marbles of 

the Meyers Cave Formation are present in the map area, but no 

reliable diagnostic criteria exists for distinguishing Flinton
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Group versus Grenville Supergroup dolomitic marbles in areas of

high metamorphic grade.

Bishop Corners Formation

Three members of'the Bishop Corners Formation are present in 

the map area, and comprise (1) medium- to coarse-grained peltic 

schist, biotite-muscovite schist, and biotite schist (unit 17a); 

(2) fine- to medium-grained pyrite-biotite-muscovite schist to 

gneiss (unit 17b); and (3) medium-grained, K-feldspar-biotite- 

plagioclase gneiss and schists with porphyroblasts of muscovite, 

probably derived from meta-arenite (unit 17c).

As noted by Moore and Thomson (1980), the Flinton Group is 

characterized by both lateral and vertical facies changes that 

occur rapidly along strike. In general, Moore and Thompson 

(1980) report that pelitic schist is most abundant where it 

overlies metasedimentary rocks and felsic metavolcanic rocks; 

meta-arenite is most common where the basement is plutonic or 

mafic metavolcanic rock. This generalization holds true for the 

map area, with pelitic schists of unit 17a croping out in areas 

underlain by carbonate and siliceous metasedimentary rocks, and 

meta-arenites (unit 17b and 17c) occur in areas underlain by 

mafic metavolcanic rocks.

Unit 17a comprises grey to silvery grey, fine- to coarse- 

grained micaceous schists. In thin section the schists display a 

well-recrystallized homeoblastic or porphyroblastic fabric.
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Locally, narrow continuous to semicontinuous bands show

compositional layering. These rocks are composed principally of 

quartz and muscovite and biotite, and range from wholly 

muscovitic to wholly biotitic, with muscovite-rich schists being 

most common. Plagioclase, microcline/ tourmaline, garnet, and 

iron oxides are common accessory minerals, and are occassionally 

present as porphyroblasts. In particular, strongly pleochroic, 

emerald green tourmaline is commonly abundant, accounting for 5% 

to J.0% of the rock. Both Rivers (1976) and Thompson (1972) note 

that tourmaline is a common consitutent in most formations of the 

Flinton Group. Sillimanite is the only alumino-silicate mineral 

present in the map area. It forms linear, slender, prismatic 

crystals or crystal aggregates. In the Clyde Forks area it is 

found in the assemblage quartz-muscovite-sillimanite-K-feldspar, 

and may be close to the muscovite breakdown isoreaction-grad to 

form sillimate and K-feldspar. Rivers (1976) reported this 

assemblage from samples collected near Clyde Forks. This 

assemblage is indicative of upper granulite facies metamorphism 

and P-T conditions of roughly 4 kb and 650-7000 C.

Unit 17b comprises light to dark grey, fine-grained, pyrite- 

biotite-muscovite meta-arenite schist and gneiss, and outcrops 

are leucocratic, but stained with rust of hematite. The gneisses 

and schists are granoblastic, and are weakly-foliated, except 

near the RLMZ where they become schistose. They consist almost 

entirely of quartz and plagioclase, and up to 5% pyrite. 

Tourmaline is a minor to an essential phase, accounting for
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anywhere from 5% to 15% of the rock, and occurs as small,

prismatic, strongly pleochroic, emerald green crystals. 

Accessory minerals are garnet, muscovite. Little grain-size 

variation was noted in outcrop, and no recognizable bedding or 

other primary sedimentological features were observed. Locally, 

dark-grey to black, fine- to medium-grained biotite-hornblende- 

quartz-plagioclase schist to gneiss is present intercalated with 

the meta-arenites. The mafic interbeds are most commonly present 

where the meta-arenites are adjacent to mafic metavolcanics 

intercalated with felsic metavolcanics.

Unit 17c comprises medium-grained, pinkish grey, K-feldspar- 

biotite-plagioclase gneiss with porphyroblasts of muscovite. 

This unit is found in the north-central part of the area where 

metamorphic grade is higher, and probably represents a slightly 

higher metamorphic grade equivalent of unit 17b. As in other 

Flinton Group rocks in the area, tourmaline is a minor phase.

Fern!eigh Formation

Unit 17d consists of hornblende-biotite-diopside-carbonate- 

muscovite schists, interlayered with biotite-muscovite schist 

similar to unit 17a. Bedding is apparent in this unit, as 

defined by compositional layering, and consists of 10 to 30 cm 

thick alternating layers of dark brown biotitic schists, light- 

green calc-silicate, light-grey to silvery muscovite-rich, and 

muscovite porphyroblastic bands. The presence of carbonate and 

diopside mineralogy distinguishes this unit from the schists of
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unit 17a, and is diagnostic of the Fernleigh Formation of the

Flinton Group. Emerald green, strongly pleochroic tourmaline is 

common in this unit, and is most abundant in the more arenaceous 

layers. This unit is only found as a single outcrop on Highway 

511 in the north part of the map area, and lies adjacent to 

dolomite marble and garnet amphibolites of the Grenville 

Supergroup.

Overview - Paleoenvi moment of the Flinton Group

Although no unconformable relations are observed between the 

Flinton Group and the Grenville Supergroup rocks within the map 

area, the patchy outcrop distribution of the Flinton Group rocks 

in the map area, their aluminous composition, and their linear, 

albeit discontinuous, distribution is consistent with the Flinton 

Group present to the southwest in the Lavant area (Pauk 1984a, 

Rivers 1976, Smith 1958, Easton 1987a).

It is worth noting that all potential Flinton Group 

correlatives within the map area contain abundant tourmaline (5* 

to 15%). Tourmaline is relatively rare in Grenville Supergroup 

lithologies in the area, particularly rocks of unit 10 that are 

similar in overall composition to the Flinton Group. Other 

workers, namely Rivers (1976), Thompson (1972), and Pauk (1984a, 

1984b) all report tourmaline as a common accessory to essential 

mineral within the Flinton Group, but only locally report it, 

generally in trace amounts, from the Grenville Supergroup. Based 

on observations in the Darling area, it is possible that
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tourmaline, at least when present in the 5% to 15% range, may in

fact be diagnostic of the Flinton Group. Whether the presence of 

tourmaline is due to a boron-rich depositional environment 

(evaporatic?), or an accumulation of detrital tourmaline, or 

both, remains to be determined.

Figure 9 is a sketch map showing the distribution of the 

Flinton Group on a regional scale from Kaladar to the Darling 

area. Historically, the Flinton Group has been regarded as being 

deposited at least 100 Ma after the Grenville Spergroup (Moore 

and Thompson 1980). However, the Flinton Group records the same 

major metamorphic and deformation events as the Grenville 

Supergroup. Further, the distribution of the Flinton Group does 

not increase in the area of lowest metamorphic grade, in fact, 

the Flinton Group is only present as narrow belts (Figure 9) 

located within the easternmost Elzevir Terrane. Recent 

geochronological work in the Elzevir Terrane (van Breemen et al. 

1988) suggests that the Flinton Group may be much older than 

previously thought, and may have been deposited between 1245 and 

1210 Ma.

An alternative origin for the Flinton Group is presented 

here. The author believes that the Flinton Group is a clastic 

unit developed along the leading edge of a series of thrust 

nappes during the Elzevirian Orogeny. The distribution of these 

thrust nappes is shown in Figure 9. This model explains the 

distribution of the Flinton Group, most notably the belt-like
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form, abrupt changes in strike, and its restricted distribution

within the Elzevir Terrane; and the apparent age relations of the 

Flinton Group, including the presence of cobbles of the Elzevir, 

Northbrook, and Addington plutons in the Flinton, although in 

most areas, it is in tectonic, not unconformable, contact with 

these units. Instead of being a regolith, the Ore Chimney 

Formation is probably a metamorphosed mylonite, representing the 

basal thrust fault, along which the thrust sheets were 

transported. The Flinton Group was probably deposited in a dry, 

montaine environment, which resulted in concentration of elements 

such as boron, and deposition of carbonate units such as the 

Meyer Cave Formation in lakes.
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Figure 9: Distribution of the Flinton Group in the eastern

Elzevir Terrane, and its relationship to major thrust slices 

within the Elzevir Terrane.
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ROBERTSON LAKE MYLONITE ZONE (RLMZ)(units 18 to 21)

Addington Pluton (unit 18)

The Addington Pluton forms a narrow / northeasterly trending 

body that extends from the vicinity of the Town of Tweed 120 km 

southwest of the map boundary to the central part of the map area 

near White Mountain where it is truncated against the RLMZ, for a 

total strike length of about 140 km. The body is wedge-shaped in 

the map area, and is about 3 km wide at its maximum width along 

the Clyde River, forming a plateau of higher ground bounded on 

either side by mylonitic rocks of the RLMZ, some of which are 

derived from the Addington Pluton (unit 20a). The Addington 

Pluton is included within the RLMZ section of the report because 

it is wholly within the RLMZ in the map area, and deformed by it, 

much as the other lithologies within the RLMZ represent deformed 

equivalents of older rocks within the map area. Further, because 

of the deformation the intrusion has undergone, and its fault 

bounded character, it is not known what older history this body 

had. It is possible that the Addington Pluton was orginally 

roughly equivalent in age to other Elzevir Terrane granitoid 

intrusions (unit 14), however, the 1210 Ma U-Pb zircon age 

obtained from the Addington Pluton near Kaladar (van Breemen et 

al. 1988) suggests that the Addington was emplaced 30-40 Ma after 

most Elzevir Terrane plutons (Easton 1986b). If so, then, the 

Addington Pluton may represent a granite derived by shear-heating 

within the RLMZ during an early stage of deformation within the 

RLMZ.
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The most abundant rock type in the Addington Pluton in the

map area is a fine- to medium-grained, pink to red, leucocratic, 

lineated, weakly- to well-foliated muscovite-biotite monzogranite 

to syenogranite gneiss (unit 18a). The proportion of mica in 

these rocks varies between outcrops, and across single outcrops. 

Grain-size ranges from 0.7 mm to 1.0 mm for feldspars and 2.0 mm 

to 5.0 mm for quartz. Quartz is lenticular, and strongly 

strained. Apatite, titanite, zircon, and magnetite or hematite 

after magnetite are common accessory minerals. The lineation is 

defined by biotite flakes and quartz lenses. Pauk (1984a) 

reported modal abundances of 25-30% quartz, lS-30% microcline, 

30-40% oligoclase, and lQ-20% biotite or hornblende or both from 

similar rocks from the Lavant area to the south. Three thin 

sections from the map area examined by the author show similar 

proportions to those noted by Pauk (1984a). These modes indicate 

a compositional range from granodiorite to syenogranite. This 

compositional range may not reflect the true compositional range 

of the undeformed bodies, as many of the granodiorites and 

tonalites represent more highly deformed and altered rocks. 

Carter (1981) reported similar modal ranges for both sheared and 

less deformed samples of the Addington Pluton (Figure 10) from 

both the Darling and Lavant map areas.

Unit 18b represents more weakly deformed, medium-grained, 

pink, leucocratic, muscovite-biotite monzogranite to 

syenogranite, containing roughly 40*1, quartz, 40!?; microcline, 15 s?; 

oligoclase, and 5* chloritized biotite or serictized muscovite.
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These rocks occur mainly within the core of the Addington Pluton

in the map area, and both unit 18a and 18b may occur on a single 

outcrop, depending on the local state of deformation. In thin 

section, these rocks show microscopically discernable effects of 

mechanical disaggregation, even though megascopically they appear 

to be only weakly deformed.

Unit 18c consists of mylonitic granite gneiss which contain 

granitic microbreccia texture cut by flinty, branching, or 

network-type veins which surround the granite fragments. Jackson 

(1981) concluded that this vein material represented 

recrystallized pseudotachylite. These rocks occur only in the 

western branch of the RLMZ along the western margin of Addington 

Pluton, and at White Mountain where the Addington wedges out, in 

association with ultra- and protomylonites of unit 20a. Unit 18s 

represents outcrops which contain discrete shear bands and other 

textures related to locallized shearing, and which are distinct 

from the proto- and ultramylonites derived from the Addington 

Pluton adjacent to the RLMZ.

Unit 18d represents a distinct sub-unit which contains small 

and large (up to 100m x 100m) inclusions of mafic mylonite and 

deformed gabbros. The smaller xenoliths are stretched sub- 

parallel to the host rock foliation, and are found mainly along 

the contacts of the Addington Pluton with the RLMZ. Larger 

inclusions appear mainly to be gabbro, similar to that found in 

the Lavant Gabbro Complex, but it was not possible to determine
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if these represent true deformed xenoliths of gabbro intruded by

the Addington Pluton, or slivers of gabbro sliced into the 

Addington during deformation. South of Joe Lake, along the 

powerline, one outcrop containing several large gabbro slivers 

which would appear to represent the first suggestion is expo'sed, 

although the contacts are equivocal.

T.R. Carter of the Ontario Geological Survey analyzed a 

number of samples from the Addington Pluton from both within the 

map area and the Lavant area to the south. These analyses are 

listed in the Ontario Geological Survey PETROCH database and are 

tabulated in Appendix 1. On an AFM plot (Figure 11), the 

analyses fall into two groups, a cluster of least altered samples 

lying near the alkali apex of the diagram, and a broad field of 

more altered and mylonitic samples that scatter near the centre 

of the plot. The altered samples have apparently lost alkalis 

during deformation. This observation is consistent with the 

petrographic observatons of Carter (1981) who noted that the more 

highly deformed samples contained less quartz and feldspar than 

the "fresher" samples.

Pauk (1984a, 1984b) suggested that the Addington Pluton was 

formed by granitization of pre-existing lithologies, namely the 

locallized partial melting of siliceous metasedimentary rocks and 

crustal material to form a granite melt which the intruded the 

sedimentary succession. However, much of the stratified 

character of the Addington Pluton described by Pauk (1984a,
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1984b) and the abundance of "inclusions" along its margin which

she used to support her conclusion could also be related to the 

intense deformation that the pluton has undergone. Further , 

shear-heating to produce granite melts along the RLMZ could also 

account for the granitization described by Pauk (1984a). In this 

case, deformation, not regional metamorphism would be responsible 

for emplacement of the intrusion. In instances of fault-bounded 

granites, it is always difficult to determine the possible origin 

of the body. Gravity-modelling across the Addington Pluton (Real 

and Thomas 1987) shows that the pluton is a tabular body with 

limited depth extend (0.9 km maximum), which could indicate that 

the Addington Pluton is a thrust-bounded sliver caught within the 

RLMZ, and not a deep-rooted intrusion.
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Figure 10: QAP plot of stained slabs and thin sections of the

Addington Pluton (from Carter 1981).
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Figure 11: AFM plot of Addington Pluton samples from the Darling

and Lavant areas from the OGS PETROCH database. Least 

altered samples plot as a cluster. Filled triangles 

represent samples from the map area, open triangles 

represent samples from the Lavant area.
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Mafic Mylonites (unit 19)

Mafic mylonites (colour index ^ 40) are green to dark green, 

fine-grained to very fine-grained chlorite schists, and using the 

terminology of Higgins (1971) are proto- and ultramylonites. 

Most are schistose, but some are rubbly-weathering chlorite 

schists cut by brown-weathering dolomitic carbonate veins (Photo 

17a). Some containing disseminated brown carbonate are massive 

in outcrop appearance, but on closer inspection, are either 

schistose or thinly-laminated. This latter type includes 

ultramylonites.

The mafic mylonites (unit 19) are most abundant in the 

eastern RLMZ, where the RLMZ is in contact with the Lavant Gabbro 

Complex, and have been subdivided into 5 sub-units based on 

degree of deformation and recognition of the protolith. The 

majority of mafic mylonites in the RLMZ consist of protomylonites 

and ultramylonites derived from gabbros of the Lavant Gabbro 

Complex (unit 19a). Variations between protomylonite and 

ultramylonite occur accross single outcrops, and have not been 

distinguished on the map because of the constraints of scale. 

The protomylonites of unit 19a commonly contain 25-40% 

disaggregated creamy-coloured plagioclase eyes in a finely 

comminuted matrix of chlorite and carbonate (e.g. Photo 17b). 

Protolith of the ultramylonites cannot be determined, but are 

inferred to be gabbro when they are found adjacent to, or 

interlayered with protomylonites of unit 19a. Similarly, unit 

19b consists of mafic proto- and ultramylonites derived from 

diorite of the Elzevir Terrane mafic intrusive suite (unit 14),
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and are distinguished from unit 19a in being more feldspathic,

containing chloritized hornblende, and locally preserving 

textures characteristic of the amphibolite-grade diorite plutons 

(unit 14) that abut the western RLMZ.

Unit 19c consists of mafic proto- and ultramylonites that 

may be derived from mafic metavolcanic rocks of unit l. Most of 

these rocks are present northeast of Highway 511 where the RLMZ 

abuts the volcanic sequence. They are commonly difficult to 

distinguish from unit 19a, but they lack the plagioclase eyes 

common in unit 19a, and commonly contain more disseminated 

carbonate than the mylonitic gabbros of unit 19a, and are paler 

green in colour. It is possible that some outcrops of unit 19c, 

particularly near Gordon Rapids , are in fact rocks of unit 19a 

that have been so completely disaggregated that the protolith is 

no longer recognizable. Similarly, unit 19d consists of 

mylonites derived from mafic metavolcanics of the Elzevir Terrane 

(unit 7), and are only found in the western RLMZ. As in the case 

of unit 19b, these rocks are more hornblende-rich than rocks of 

units 19a or 19c, and locally preserve textures common to the 

less deformed amphibolite grade rocks immediately adjacent to the 

RLMZ.

Unit 19e consists of mafic proto- and ultramylonites where 

the protolith cannot be determined. In most instances, these 

represent small outcrops where not enough exposure is available 

to acertain protolith, or extremely carbonatized and veined 

outcrops. This unit corresponds in part to the strongly foliated



106 

and schistose chlorite schists of Pauk (1984a / her unit le).

Units 19a-d correspond to her unit Id, weakly foliated 

greenstones.

Rocks of units 19a-d are typically fractured, sheared, 

carbonatized, pyritized, and silicified. Brown-weathering 

dolomitic carbonate may occur disseminated throughout the rocks, 

as clots and lenses subparallel to the foliation and any layering 

in the rocks, and as cross-cutting vein networks. Preferential 

weathering of the carbonate veins produces a rubbly appearance to 

the outcrop (Photo 17a), which commonly masks the true appearance 

of the rock, as shown in Photo 17b, which shows a cross-section 

through the same rubbly-weathering rock in Photo 17a. Carter 

(1981) interpreted these rubbly-weathering rock units as 

metavolcanic rocks, both pyroclastic units and flow-top breccias. 

Carter (1981) did note that the rubbly-weathering units were most 

common adjacent to carbonate rocks within the RLMZ; mylonites 

adjacent to the carbonates would be expected to show increased 

carbonate veining.

The mafic mylonites are commonly interlayered with narrow 

layers of dolomite marble (unit 21), generally massive, but 

locally mylonitic, and very locally, with felsic mylonites (unit 

20) and rusty-weathering schists that may represent deformed 

equivalents of unit 2.
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In thin-section, rocks of unit 19a-d are fairly uniform, and

consist of very fine-grained (O.lmm and less) quartz, albite, 

carbonate, epidote, and chlorite. A strong L-S fabric is 

present, defined by the orientation of almost all rock-forming 

minerals. A few porphyroclasts of strongly strained quartz are 

locally preserved, and in units 19a and 19b, porphyroclasts of 

albite are present. Pyrite, titanite, apatite, and magnetite are 

common accessory minerals. Mineral assemblages of albite- 

chlorite-calcite, albite-epidote-calcite, and albite-chlorite- 

actinolite, consistent with those noted by Pauk (1984a) and 

Carter (1981), are diagnostic of lower to upper greenschist 

facies. Carter (1981) also reported the assemblage albite- 

hornblende-chlorite. The existing mineral assemblages are due to 

retrograde metamorphism related to cataclastic deformation along 

the RLMZ. In the map area, much of the Lavant Gabbro Complex 

adjacent to the RLMZ was probably never metamorphosed above 

greenschist facies, although in the Lavant area to the south, 

mylonitic gabbros in the RLMZ were retrograded from amphibolite 

facies. Mylonites in the western RLMZ were similarly retrograded 

from amphibolite to greenschist facies.

Jackson (1981), Pauk (1984a) considered that the mafic rocks 

within the RLMZ were proto- and ultramylonites, but regarded them 

as deformed metavolcanics, whereas the author, based on field 

examination of many outcrops that show progressive deformation 

from gabbro to ultramylonite (Photo 18) considers that most of 

these mafic fine-grained rocks represent deformed rocks of the
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Lavant Gabbro Complex, with only local patches of deformed

metavolcanics and rusty metasedimentary rocks of unit 2 being 

present. These patches may have been screens of supracrustal 

rocks present within the now-deformed gabbro.

On the other hand, Carter (1981), and Sangster (1970) before 

him, considered these rocks to represent an east-facing 

stratigraphic succession of mafic volcanic rocks, with 

intercalated rusty schists and carbonate metasediments, which was 

termed the Joe Lake Volcanics. Although a type section was not 

defined, Carter (1981) did outline several stratigraphic sections 

from Darling Long Lake to Robertson Lake along the RLMZ which 

could be considered as reference sections. Since it is now 

apparent that these rocks are mylonites located within a major 

deformation zone, that many represent deformed mafic intrusive 

rocks, and that if there was a stratigraphic succession was 

present it has been strongly modified, perhaps beyond 

recognition, it is recommended that the stratigraphic term Joe 

Lake Volcanics be abandoned.

Carter collected a number of samples of the mafic mylonites 

(his metavolcanics) for chemical analyses, as noted earlier in 

the report under unit l, which are tabulated in Appendix 1. As 

discussed under unit l, these samples include samples of units 

19a, 19c, and 19e, and show evidence of considerable carbonate 

alteration as well as loss of alkalis and oxidation of iron. 

This chemistry was summarized on Figures 6-8, and, although not
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definitive, is consistent with the field evidence that many of

these rocks are mylonitized Lavant Gabbro Complex gabbros.

Felsic Mylonites (unit 20)

Unit 20 represents felsic mylonites found within the RLMZ. 

Most outcrops of this unit are found in the western RLMZ, 

particularly adjacent to the Addington Pluton, from which most of 

these rocks are probably derived. As was the case for the mafic 

mylonites, the felsic mylonites have been subdivided on the basis 

of state of deformation and protolith, where recognizable.

Unit 20a is the most abundant felsic mylonite unit within 

the map area, and represents proto- and ultramylonite derived 

from the Addington Pluton (unit 18), with ultramylonite being the 

most abundant type. As for the mafic mylonites, deformation 

state varies considerably across some single outcrops, and cannot 

be noted at the scale of the map.

Unit 20b comprises proto- and ultramylonites derived from 

siliceous clastic metasedimentary rocks (unit 10, and 2), and 

felsic metavolcanic rocks (unit 8). Mylonites derived from the 

pyritic schists of unit 2 are the only rocks of this type that 

have a diagnostic protolith. The few cases where metasedimentary 

or felsic metavolcanic protoliths can be recognized are where 

these units can be traced into the RLMZ. Both Carter (1981) and 

Pauk (1984a) report mylonitized pyritic schists and mudstones, 

probably derived from unit 2 in the eastern RLMZ between Gordon 

Rapids and Robertson Lake. Both Carter (1981) and Pauk (1984a)
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report the presence of felsic metatuffs within the eastern RLMZ,

however, the descriptions of these rocks indicate that they are 

ultramylonites, and no reliable indication of protolith can be 

determined. Given the absence of felsic metavolcanics in the 

Sharbot Lake Terrane, it is more likely that the felsic metatuffs 

reported by Carter (1981) and Pauk (1984a) represent deformed 

metasedimentary and felsic plutonic rocks.

Unit 20c represents felsic proto- and ultramylonites where 

protolith can not be identified, and unit 20d represents felsic 

proto- and ultramylonites derived from tonalite and granodiorite 

of the Lavant Gabbro Complex (unit 6). The latter are only found 

in close proximity to undeformed felsic phases of the Lavant 

Gabbro Complex near Gordon Rapids.

Carbonate Rocks and Carbonate Myl onites (unit 21)

Carbonate rocks of unit 21 consist of large lenses and 

layers of mostly dolomitic marble that are found within the RLMZ , 

interlayered with mainly the mafic, and locally the felsic, 

mylonites. The dolomitic marbles are aphanatic to very-fine 

grained, light, medium to dark grey to bluish grey in colour, and 

commonly weather to a reddish-brown colour. They are mostly 

massive, but in places, exhibit fine laminations defined by 

varying shades of grey colour. Some of the laminated units 

contain small calcite porphyroclasts (Photo 19). Parts of many 

of these apparently massive outcrops locally consist of carbonate 

ultramylonite, and where inclusions of quartz or other siliceous
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material is present, the mylonitic fabric can be seen to wrap 

around the fragments of less disrupted carbonate clasts within 

the unit (Photos 21 and 21).

Three varieties are distinguished in the RLMZ in the area. 

Unit 2la consists of calcitic proto- and ultramylonites. These 

rocks are commonly massive, although locally they are 

laminanated. This unit is not common in the area. Unit 21b 

consists of dolomitic proto- and ultramylonites that are commonly 

laminated, and weather grey. These rocks show the best developed 

mylonitic textures, and occur, commonly, near the core of the 

larger marble bands. Unit 2le consists of dolomite marble also, 

but differs from unit 21b in being predominantly massive, showing 

no textures whatsoever, and weathering a rusty-red to brown 

colour. This unit is most abundant near the contacts with the 

mafic mylonites, and is the unit that most commonly contains the 

cross-cutting carbonate vein networks associated with gold 

mineralization in the RLMZ.

As was the case for the mafic mylonites, cross-cutting 

carbonate veins are commonly present within the marbles of unit 

21 and are commonly mineralized, containing pyrite, chalcopyrite, 

and tetrahedrite. Malachite staining is common on mineralized 

outcrops. Cross-cutting veins in the mafic mylonites are not 

commonly mineralized. Areas of extensive veining in both the 

carbonates and the mafic mylonites are designated as unit 2Id. 

According to Carter et al. (1980) and Carter (1981), gold
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mineralization in the RLMZ is associated with tetrahedrite in

dolomite-hosted carbonate veins.

In thin section, the dolomitic marbles of unit 21 consist of 

very fine-grained (O.02-0.1mm), granoblastic dolomite and calcite 

with minor grains of quartz and opague minerals, commonly 

hematite after magnetite, and pyrite. The fine-grained nature of 

the marbles of unit 21 is attributed to the fact that most of 

these rocks underwent complete grain-size reduction during 

cataclasis, and that the retrograde greenschist facies 

metamorphism preserved this grain size. The fine-grain size of 

these marbles gives the deceptive appearance that these rocks are 

relatively undeformed and unmetamorphosed, when in fact, they 

have had a complex, and intense, deformational and metamorphic 

history.
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Photo 17: a) Outcrop surface of rubbly weathering, mafic

mylonite (unit 18a), Highway 511, showing pocked appearance 

caused by differential weathering of carbonate veins.

b) Polished surface of same outcrop shown in (a), showing 

carbonate veining in rock, and proto-mylonitic gabbro 

texture. (UTM 1ST, E374725 N5006950).
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Photo 18: Protomylonitic metagabbro (unit 18a) on the left-side

of the photograph, is deformed to ultramylonite by cross 

cutting shear zone in the right-half of the photograph (UTM 

18T, E37425 N5005030).

Photo 19: Carbonate ultramylonite, showing small calcite

porphyroclasts in a finely-ground matrix (UTM 1ST, E372475 

N5003125).
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Photo 20: Rafts of coarser, dolomite (indicated by arrows) in a

dolomite ultramylonite which shows a foliation that wraps 

around the coarser fragments (UTM 1ST, E372475 N5003125).

Photo 21: Marble mylonite showing mylonitic layering which wraps 

around angular quartz fragments in the rock (UTM 1ST, 

E374150, N5002350).
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Overview

The RLMZ is a regional structure that can be traced from 

Lake Ontario 150 km to the map area, and beyond toward the Ottawa 

River and Quebec (Figure 12). It separate? two distinct 

lithotectonic terranes, the Sharbot Lake Terrane to the east and 

the Elzevir Terrane to the west. It is an east-dipping 

structure, that in the map area juxtaposes greenschist to lower 

amphiboite facies rocks to the east against middle to upper 

amphibolite facies rocks to the west. The main period of 

deformational activity was ea. 1060 Ma (see Geochronology 

Section), coincident with the main period of northwestward- 

directed thrusting related to the Ottawan Orogeny. The earlier 

history of the zone, if any, is unknown. The RLMZ is a major 

terrane/tectonic boundary in the Grenville Province in Ontario, 

and in scale rivals the Central Metasedimentary Belt/Central 

Gneiss Belt boundary.
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Figure 12: Regional extent of the Robertson Lake Mylonite Zone

Box outlines location of Darling area. Triangles indicate 

gold occurrences documented along the RLMZ.
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LATE PROTEROZOIC

LATE TECTONIC TO POST-TECTONIC

FELSIC INTRUSIVE ROCKS

Potassic Pegmatitic Intrusive Rocks (unit 22)

The late tectonic to post-tectonic felsic intrusive rocks 

are composed of two dominant compositional types. Unit 22a 

consists of biotite-quartz-plagioclase tonalitic coarse-grained 

to pegmatitic dikes. These dikes show various degrees of 

deformation, ranging from weakly foliated to undeformed. Even 

when deformed, they generally cut pre-existing foliations at 

moderate to high angles. The tonalitic dikes are most common in 

the vicinity of the Bartraw Dome, and are intrusive into quartz 

dioritic and tonalitic gneisses.

Unit 22b consists of biotite-magnetite-quartz-plagioclase 

granitic, coarse-grained to pegmatitic dikes. Again, they range 

from weakly foliated to undeformed, and are most prevalant in the 

northwestern corner of the map area, particularly the area 

underlain by the migmatitic syenogranite gneisses of unit 16, and 

along the contact of the Bartraw Dome gneisses and the 

supracrustal rocks.

None of these dikes are radioactive, and no airborne gamma- 

ray spectrometric anomalies are present within the Darling area. 

The latter are reliable indicators of uranium and thorium 

mineralization elsewhere in the Grenville Province (Easton 

1987b). Some radioactive pegmatites have been reported along
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Norcan Lake west of the map area (See Easton 1987a), but no

significant mineralization has been noted (Masson and Gordon 

1981).

PALEOZOIC 

ORDOVICIAN (unit 23)

Paleozoic rocks of early to middle Ordovician age are 

preserved only as small patchy outcrops within the map area, 

although large outcrop areas are present 2 km north of the map 

area on Calabogie Lake, and 20 km southeast of the map area near 

Lanark and Perth. Within the region, outcrop distribution of 

Paleozic strata is controlled by the east-trending faults of the 

Ottawa-Bonnechere graben system, including the extensions of the 

Clyde and the Mt. St. Patrick faults.

Middle Ordovician limestone and dolostone, containing fossil 

crinoid stems (unit 23a) is preserved on a farm located about l 

km north of Green Mountain, about 500 m north of the Clyde Fault. 

This unit is probably correlative with the Gull River Formation. 

This is probably an erosional remnant of a once more extensive 

outcropping of Paleozoic strata in the area.

Middle Ordovician limestone and dolostone, including sparry 

calcite (unit 22b), fills a sinkhole formed at Marble Bluff on 

Highway 511 (Photo 2-2). A large marble xenolith within the 

Lavant Gabbro Complex apparently underwent disolution to form a 

cavity which was filled from above by horizontally layered
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limestone and dolostone. This sinkhole was exposed during

highway reconstruction in 1985-86 / and indicates that the 

Paleozoic/Precambrian weathering surface must have been near the 

current erosional level.

Also included within unit 23, are two exposures of regoliths 

developed on the Precambrian surface (unit 23c). These units 

could be Paleozoic in age, but they could also be late 

Precambrian. The best developed regolith is that present on the 

southwest shore of Darling Lake, where at least 3 m of carbonate- 

quartz-hematite rock is developed over hematitized dolomite of 

unit 20. The regolith is also enriched in gold and copper (see 

Economic Geology section).

FAULT GOUGE (unit 24)

In two places along the Mt. St. Patrick Fault, fractured, 

friable, dark green to black, aphanatic, chloritic schists (unit 

24) are developed that represent extremely crushed and 

mylonitized country rock present along the fault. The best 

exposure is on the west shore of Mile Lake by the public shelter 

and boat lauch on the K St P. trail. The age of these schists is 

not well-constrained, and they could be either Paleozoic or 

Tertiary in age.
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CENOZOIC

QUATERNARY (unit 25)

Figure 13 is a simplified surficial geology map of the 

Darling area. The larger deposits, mainly glaciofluvial sands , 

gravels, and silts, are shown on Map P.0000 as unit 25.

The bulk of the Cenozoic deposits in the map area were 

deposited in the Pleistocene epoch, and consist of a regional 

till blanket with local accumulations of glaciofluvial and ice- 

contact stratified drift deposits, consistying mainly of sand, 

gravel, and silt. Rampton et al. (1986) and Gleeson et al. 

(1984, 1986) describe the tills of the southern and central part 

of the map area. Kettles and Shilts (1987) describe the tills of 

the Ottawa region, including the map area, in very general terms.

Glacial drift is thin throughout most of the area, generally 

0.2 to 2 m thick, and does not generally subdue bedrock 

topography. The most common till type is a loose ablation till 

deposited by southward flowing ice (Rampton et al. 1986; Gleeson 

et al. 1984, 1986). Thicker accumulations of till, 2 to 5 m 

thick, are present in the northeast and north-central part of the 

area (Figure 13) and bedrock topography is subdued. Both these 

areas have low relief, a reflection of the thicker drift cover, 

and many small swamps. Rampton et al. (1986) and Gleeson et al. 

(1986) also present the results of a till geochemistry sampling 

project in the Clyde Forks region, centered along the RLMZ and 

including most of the map area. They found that gold anomalies
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in. the till could be related to known gold occurrences in the

area, and that till geochemistry could be used as a successful 

exploration tool within the Darling area.

The distribution of glaciofluvial deposits (Figure 13) is 

restricted to two large belts that probably represent former 

meltwater channels. One, coincident with McCreas Creek, runs 

south from White Mountain to the Clyde River along the eastern 

branch of the RLMZ. The RLMZ was obviously a zone of weakness 

which was scoured during iceflow and subsequently became a major 

channelway. A major delta complex is present at Gordon Rapids 

(Photo 23) where this channel enters the Clyde River Valley. 

This delta complex formed when fast-moving waters of the channel 

entered the quiet waters of the lake present along the Clyde 

River Valley at this time. This delta complex has been 

extensively used as a source for sand and gravel in the region. 

The deposits at Gordon Rapids are cemented with calcite or 

hematite-calcite cements, and can preserve steep quarry faces 

(Photo 23). Large scale cross-bedding is also present in the 

sand and gravel deposits at Gordon Rapids (Photo 23).

The second channel runs from Clay Lake southeast to White, 

parallel to Highway 511, then trends south to the Clyde River 

(Figure 13). This channel contains more sand than the other 

channel, and does not form an extensive delta at the Clyde River. 

It has been exploited for sand and gravel, particularly during 

the reconstruction of Highway 511 in 1985. In the area of
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Hollinger Lake to Bradford's Lake, between the two channels

(Figure 13) is an area of coarse gravel with a hummocky 

topography containing a number of small, steeped-sided/ 

depressions/ commonly containing small lakes at their base. This 

appears to be a kame terrace that existed between the two 

channelways.

A series of glaciolacustrine deposits/ including varved 

clays/ are found along the Clyde River Valley (Figure 13; Rampton 

et al. 1986; Gleeson et al. 1984/ 1986), and are now mainly 

covered by organic swamp deposits. The Clyde River in the past/ 

as now/ probably drained east to the Mississippi and Ottawa 

Rivers (Champlain Sea at the time) , and in the Pleistocene must 

have been a long/ narrow lake that developed along the glacially 

scoured Clyde River Fault. No deposits of the Champlain Sea have 

been reported from the map area/ and none were found by field 

party personnel/ although such deposits do occur north and 

northeast of the map area (Barnett and Clarke 1980; Richard 

1984).

The Recent deposits in the Darling area are composed of 

organic swamps and alluvial deposits (Figure 13). Most swamps 

are located in three types of settings; (i) occupying lineaments 

and known fault zones (e.g. along Indian Creek and the Clyde 

River); (ii) in low-lying areas parallel to the regional 

foliation; and (iii) in the flat-relief area in the nrtheast and 

north-central parts of the area underlain by thick glacial drift.
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The Recent alluvial deposits are associated with the Clyde River,

and include minor stream sediments/ and reworked glaciofluvial 

sands an gravels.

Apart from this study, little detailed work has been done on 

the surficial geology of the area, although the general setting 

of the map area is outlined in Fulton et al. (1987) and Gadd 

(1987). Gleeson et al. (1986) present a surficial geology map 

for the eastern part of the Darling area. Surficial geology maps 

at 1:50 000 scale are available for the adjacent Renfrew area to 

the north (Barnett and Clarke 1980) and the Arnprior area to the 

northeast (Richard 1984). As noted above, sand and gravel 

quarries have exploited some of the glaciofluvial deposits in the 

map area. Marl has been reported from Joe Lake (Storey and Vos 

1981b), and may be present in Little Green Lake.
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Photo 22: Sinkhole developed in gabbro of the Lavant Gabbro

Complex at Marble Bluff on Highway 511.

Photo 23: Glaciofluvial sand and gravel deposits from the delta 

complex at Gordon Rapids showing large-scale cross-bedding. 

Deposits are cemented, resulting in steep quarry faces.
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Figure 13: Surficial geology of the Darling area, based on this

study and data reported in Rampton et al. (1986) and Glesson 

et al. (1984, 1986). Striae from Rampton et al. (1986). L 

indicates glacial lacustrine deposits covered by swamp 

deposits.
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METAMORPHISM

Distribution of metamorphic grade within the Darling area is 

shown on Figure 5, and its distribution is controlled by the 

major tectonic features of the area, primarily the RLMZ and the 

Ottawa-Bonnechere faults. Most of the area, and all of the 

Elzevir Terrane, preserve middle to upper amphibolite mineral 

assemblages. A metamorphic low containing greenschist facies 

rocks is present in the Sharbot Lake Terrane in the northeast 

part of the map area, and the RLMZ is characterized by a 

greenschist mineral assemblage, in many places, retrograded from 

lower to middle amphibolite facies rocks.

Sharbot Lake Terrane: As shown on Figure 5, metamorphic grade 

ranges from middle to lower amphibolite facies in the south and 

east, dropping to lower greenschist facies toward the RLMZ in the 

vicinity of Darling Long Lake. Alteration in the mafic 

metavolcanic rocks and fine-grain size make it difficult to 

determine key metamorphic mineral assemblages in these rocks, 

although albite-actinolite-chlorite and albite-chlorite-carbonate 

are present. These assemblages are characteristic of greenschist 

facies.

Metasedimentary rocks in the Sharbot Lake Terrane are 

quartz-rich, and generaly contain muscovite where aluminous 

minerals are present. No diagnostic mineral assemblages are 

present in these rocks. On the other hand, the carbonate rocks 

contain a number of phases which allow estimation of metamorphic 

grade.
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Ewert (1977) studied in detail the metamorphism of carbonate 

rocks in the Sharbot Lake Terrane in the adjacent Carleton Place 

sheet (NTS 31F/1). Most of the central part of the area was a 

"sea of tremolite", indicative of low grade metamorphism, 

corresponding to upper greenschist or lower amphibolite facies. 

Much of the area experienced metamorphic conditions below those 

indicated by Ewert's isoreaction-grad II of calcite-dolomite- 

quartz-tremolite-diopside. This isoreaction-grad is an isobaric, 

isothermal line indicating a temperature of about 550O C, and 

pressures of about 3 kb (Ewert 1977). This temperature 

corresponds roughly to the greenschist-amphibolite facies 

transistion. Most of the area studied by Ewert lay below this 

isoreaction-grad, and is dominated by the assemblage quartz- 

dolomite-tremolite-calcite. Ewert (1977) noted a slight increase 

in temperature toward the Lavant Gabbro Complex, roughly 

corresponding to a change from upper greenschist to lower 

amphibolite facies, which he attributed to a contact metamorphic 

event. This contact metamorphic event was not well-documented by 

Ewert (1977), mainly because of the absence of diagnostifc 

mineral assemblages.

Ewert (1977) also documented a change from upper amphbolite 

to granulite facies in the western part of the Carleton Place 

area, coincident with the Sharbot Lake Terrane/Frontenac Terrane 

Boundary. The data presented by Ewert (1977) in the adjacent 

area is consistent with the distribution of metamorphic grade in
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the Sharbot Lake Terrane in the map area as outlined in Figure 5.

Metamorphic grade shown in Figure 5 is based on estimates based 

on mineral assemblages, grain size in carbonates, and textutal 

appearance.

Within the map area, calcite-dolomite-quartz-tremolite */- 

diopside assemblages are common in dolomite marbles in the area 

indicated on Figure 5 as amphibolite facies. Calcite-dolomite- 

quartz-tremolite, and calcite-dolomite-quartz-talc are present in 

the areas shown on Figure 5 as greenschist facies. Ewert (1977) 

noted that these were all prograde assemblages, and that the 

Carleton Place area, and probably the Darling area, never 

attained higher metamorphic conditions.

Robertson Lake Mylonite Zone: The RLMZ is characterized by the 

assemblege albite-chlorite-calcite, albite-epidote-calcite 

albite-chlorite-actinolite, and albite-hornblende-chlorite in the 

mafic mylonites. Tremolite and talc are absent from the 

carbonate rocks in this zone. All assemblages present are 

indicative of greenschist facies metamorphism, and all are likely 

retrograde assemblages, particularly since in the southern RLMZ 

and north of Nichol Lake, rocks of the Lavant Gabbro Complex and 

the Elziver Terrane respectively that have been subjected to 

amphibolite grade metamorphism are present in the RLMZ, yet they 

now contain greenschist facies mineral assemblages.
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Elzevir Terrane: Rivers (1976) identified a sillimanite-K-feldspar

zone near Clyde Forks, resulting from the breakdown of muscovite 

in the presence of quartz to produce sillimanite and K-feldspar, 

corresponding to upper amphibolite metamorphic conditions. 

Karboski (1980) suggested that this isograd was present in the 

Norcan Lake area west of the Darling area, although, he did not 

have enough data to map out the isograd.

Based primarly on the preservation of textures, and the 

presence of muscovite in quartzofeldspathic gneisses of units 8 

and 9 t the rough metamorphic boundaries shown on Figure 5 were 

drawn. Much of the upper amphibolite area in the Elzevir Terrane 

probably lies within the muscovite-breakdown isograd of Rivers 

(1976), but this cannot be confirmed because of the lack of 

suitable mineral assemblages.

The mafic metavolcanic rocks of unit 7 contain the 

assemblages hornblende-biotite-plagioclase (-^/-garnet) and 

hornblende-diopside-plagioclase (-"-/-garnet) (An^O), indicating 

middle to upper amphibolite facies conditions.

Carbonate rocks in the Elzevir Terrane contain the 

assemblage calcite-dolomite-quartz-tremolite-diopside, indicating 

minimum metamorphic temperatures of 550-6000 C (Ewert 1977). 

This assemblage is essentially isobaric. The presence of 

serpentine in the area in dolomitic marbles, possibly 

pseudomorphs after forsterite, would indicate upper amphibolite



131 

conditions, consistent with the metamorphic grade in the area

established by Rivers (1976) and Karboski (1980). P-T conditions 

of roughly 600-6500 C and 4-5 kb across the Elzevir Terrane in 

the map area represent the peak conditions during regional 

metamorphism.

STRUCTURAL GEOLOGY

The key structural elements of the Darling area have already 

been noted, namely the subdivision of the area into two 

lithotectonic terranes, the Elzevir Terrane and the Sharbot Lake 

Terrane (to the west and east, respectively), separated by the 

Robertson Lake Mylonite Zone (RLMZ). The structural geology of 

the area also reflects these subdivisions, as noted below. 

Figure 14 is a map showing the major structural elements of the 

Darling area and the adjacent region. Most major fold structures 

in the area, particularly those within the Elzevir Terrane, are 

continuations of major structures found outside of the map area.

Sharbot Lake Terrane: Two generations of folding are observed in 

the Sharbot Lake Terrane. The best preserved examples are 

present in crustal blocks I and III (Figure 5). In crustal block 

I, a series of tight, northwest-trending folds defined by 

stratigraphic repetition, and some top determinations in the 

marbles , are refolded about tight, northeast-trending axes. The 

same pattern is observed in crustal block III, where an west- 

trending isoclinal fold axis marble is refolded about a tight, 

northeast-trending axis. This structural pattern differs from
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that found in the Elzevir Terrane, where the two major periods

of folding are coaxial. As noted earlier, and as shown in Figure 

5, the map pattern of the Sharbot Lake Terrane is influenced 

considerably by the Ottawa-Bonnechere faults which divide the 

area into several crustal blocks.

Robertson Lake Mylonite Zone (RLMZ): Small, isoclinal folds are 

observed within the RLMZ, mainly in mylonitic layering observed 

in the marbles. A shallow (10O to 25O ) east to southeast- 

plunging lineation is widespread within the RLMZ, and in the 

rocks immediately west of the RLMZ. Most of the rocks present in 

this zone are proto- and ultramylonites derived from a number of 

lithologies that have been described in detail under the 

descriptions of units 19 to 22.

Elzevir Terrane: Several structural studies have been conducted in 

the Elzevir, both within, and adjacent to the map area. Most 

notable are the studies by Rivers (1976), and Karboski (1980), 

Karboski (1980) also provides a summary of structural studies in 

the eastern Elzevir Terrane. These studies are in general 

agreement that there are three folding events present in the 

Elzevir Terrane, with the possiblity of a fourth, early folding 

event being present. Of the three events, the first two are the 

best developed.

Figure 14 shows the major fold structures in the Darling 

area and the region, and FI and F2 have been distinguished where
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possible. Both FI and F2 folds are coaxial/ with northeast

trends, which become more northerly-trending in the map area. FI 

folds consist of long-limbed, tight to isoclinal folds/ which 

were probably recumbent prior to refolding (Rivers 1976; Karboski 

1980), and which are best recognized through stratigraphic 

repetition. FI folds fold all units/ including the Flinton 

Group/ and developed during the peak of metamorphism (Karboski 

1980). Pre-Fi folds have not been recognized within the map 

area .

F2 folds are broader structures/ even though they are still 

tight to isoclinal/ upright to steeply-overturned/ and most of 

the major folds shown on Figure 14 are F2 folds. In the 

southwest/ near Plevna/ these folds are relatively broad/ but 

within the map area/ the structures become tighter to isoclinal/ 

and commonly become overturned. This tightening of structures is 

related to the general/ northward narrowing of the supracrustal 

band between the Bartraw Lake Dome/Abinger Gneiss and the RLMZ. 

This tightening of structures to the north is also coincident 

with a general increase in metamorphic grade to the north/ and 

both effects result in a greater degree of transposition of 

compositionally layering and foliation/ so that earlier fabrics 

related to FI are not generally found within the map area. 

Metamorphism was stll high during the development of F2 folds/ 

although new mineral growth has limited (Karboski 1980). F2 

folds fold both the supracrustal and intrusive rocks in the area/ 

including the Jamieson Diorite and the Bartraw Dome (Figure 14).
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F 3 folds are not present within the Darling area, but have 

been reported south (Rivers 1976) and west (Karboski 1980) of the 

area. These structures are open, gently inclined structures with 

west to northwest-trends.

Faults: Ottawa-Bonnechere graben faults, such as the Mt. St. 

Patrick and the Clyde River Faults have an overall westerly- 

trend, are steep to vertical faults cutting all rock units older 

than the Paleozoic, and which locally preserve fault gouge along 

their traces. The relationship of these faults to the Paleozoic 

strata is unclear; in many areas adjacent to the map area they 

preserve Paleozoic strata on their downdropped sides, but in 

terms of the stratigraphic sequence and lithologies preserved in 

the Paleozoic rocks, they do not seem to be syn-sedimentary 

faults. They could be as young as Tertiary in age.

The RLMZ itself is a major fault zone, probably a thrust 

fault that developed during the Ottawan orogeny ea. 1060 Ma 

during the major northwestward trusting event that is present 

throught most of the Grenville Province. Unlike most of these 

thrusts (e.g. the Central Metasedimentary Belt Boundary Zone 

(CMBBZ) near Minden, it is not annealed, and it is possible later 

reactivation occurred along it. In terms of scale, the RLMZ is 

the same order of magnitude as the CMBBZ on aeromagnetic and 

gravity maps, and radar and Landsat imagery.
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Earlier faults have not yet been documented from the area/

although as discussed in the section on the Flinton Group, the 

distribution of the Flinton Group within the Elzevir Terrane may 

be related to an Elzevirian Orogeny (ea. 1240 Ma) age thrust 

fault. If present in the Darling area, this fault would be 

almost coincident, or coincident, with the western boundary of 

the RLMZ.
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Figure 14: Major structural elements of the Darling and adjacent

areas. Geology from Easton (1987), fold designations from 

this study as well as from Pauk (1984a, 1984), Rivers 

(1976), and Karboski (1980).

ELZEVIR
TERRANE
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GEOCHRONOLOGY

No geochronological work has been done in the Sharbot Lake 

Terrane to date, consequently the timing of geologic events 

between it and the Elzevir Terrane remain unknown.

Almost no geochronological work has been done in the Elzevir 

Terrane in the vicinity of the map area, although considerable 

work as been done further west in the Kaladar-Madoc area. This 

work, summarized in Easton (1986b) indicates two periods of 

volcanism occurred, one at roughly 1285 Ma (mainly tholeiitic) 

and the other at roughly 1250-1260 Ma (mainly calc-alkaline), 

followed by mafic, felsic, and alkaline plutonism between 1210 

and 1250 Ma. Even the previously regarded "late" Deloro Pluton 

has been dated at 1245 Ma (van Breemen et al. 1988). A period of 

deformation and metamorphism was coincident with plutonism, and 

has been termed the Elzevirian Orogeny (Moore 1982).

The age of Flinton Group deposition is not well-constrained, 

however if the Flinton Group is younger than the Addington Pluton 

(Moore and Thompson 1980), then it must have been deposited after 

1210 Ma, but before the ea. 1050 Ma age of the late granite 

pegmatites that cut the Flinton Group, and perhaps before the 

1128 ± 35 Ma age obtained from zircons from Flinton Group 

conglomerates (Boutcher et al. 1965).

A maximum age for the development of the RLMZ is given by 

the U-Pb zircon age of the Addington Pluton of 1210 Ma (van
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Breemen et al. 1988). The RLMZ is. either younger than this date,

or coincident with it if the pluton was emplaced into the RLMZ 

during a period of deformation at 1200-1220 Ma. The age of 

latest metamorphism or last major fluid movement along the RLMZ 

is given by Rb-Sr ages of 1060   30 Ma and 1013   42 Ma on the 

Addington Pluton near Kaladar obtained by Bell and Blenkinsop 

(1980) and Krogh and Hurley (1968), respectively. These ages 

have overlapping errors, and are not statistically different. 

They are in agreement with zircon ages of ea. 1060 Ma obtained 

for the development of the Central Metasedimentary Boundary Zone 

near Minden (van Breemen and Hanmer 1986) and northwestward- 

directed thrusting related to the Ottawan Orogeny.

The only geochronologic work done near the map area are two 

K-Ar ages from marbles at the Clyde Forks Hg-Sb-Ag deposit 

adjacent to the southwest corner of the map area which gave ages 

of 935   40 Ma and 849   30 Ma for hornblende and biotite 

respectively (Wanless et al 1973). These ages are consistent 

with K-Ar ages from upper amphibolite grade parts of the Central 

Metasedimentary Belt (Easton 1986b).

AIRBORNE GAMMA-RAY SPECTROMETRIC DATA

Airborne gamma-ray spectrometric coverage of the Darling 

area is only available at 1:250 000 scale (GSC 1976). Figure 15a 

shows a simplified version of the gamma-ray coverage at 1:250 000 

scale for the area for potassium (expressed in %). Figure 15b 

shows the same area, but for equivalent thorium (expressed in
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ppm). No high concentrations of potassium, thorium, or uranium

are present within the map area, but a high potassium, thorium, 

and uranium anomaly is present east of Calabogie Lake north of 

the Barrett Chute Dam, 500 m northwest of the northwest corner of 

the map area. The area is underlain by migmatitic syenogranite 

gneisses of unit 15, cut by pegmatite veins. The elongate shape 

of this anomaly (Figure 15b) may be due to the trace of the Mt. 

St. Patrick Fault. No radioactive mineralization has been 

reported previously from this area. Another anomalously high 

area is shown on Figure 15 west of Palmerston Lake southwest of 

the map area in an area of known uranium and thorium 

mineralization (Masson and Gordon 1981).

Anomalously low values for potassium and thorium (Figure 15) 

show a crude alignment with the Robertson Lake Mylonite Zone, 

with the most intense lows in the areas of known gold 

mineralization. This anomaly may not be coincidental, because 

chemical alteration associated with gold mineralization in New 

Brunswick produces similar, low potassium, thorium, and uranium 

anomalies (personal communication, R. Chives, geophysicist, 

Geological Survey of Canada, March 1988). Unfortunately, the 

resolution of the existing gamma-ray coverage does not allow for 

any further interpretation of these anomalies, however, 1:50 000 

scale gamma-ray coverage of the area might show better resolution 

of these anomalies, and if there is indeed a close spatial 

association with gold mineralization in the RLMZ.
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Figure 15a: Potassium (*) airborne gamma-ray spectrometric data 
(1:250 000-scale) for the Darling area and adjacent region. 
Major geological features are indicated.

15b: Equivalent Thorium (ppm) airborne-gamma-ray 
spectrometric data (1:250 000) for the Darling area and 
adjacent region. Major geologic features are indicated. In 
both figures, note correlation between low values and the 
general trend of the RLMZ and known gold occurrences.

45*20'N

45*00'N

76*55'W 76*20'W

45*20' N

45*00"N
76*55'W 76*20'W



141 

AEROMAGNETIC DATA

Figure 16 is a simplified aeromagnetic map of the area based 

on the aeromagnetic map for Clyde Forks (GSC 1952), superimposed 

on a map showing the major tectonic features and distribution of 

metamorphic grade in the Darling area. The aeromagnetic pattern 

of the area shows a closer correspondence to this map than to the 

geological map of the area, although a few generalizations can be 

made with respect to the latter. These are: (i) large areas 

underlain by marbles generally have values of 1100-1200 gammas, 

and wide-spaced contours. This is particularly noticeable east 

of the map area in the main marble basin of the Sharbot Lake 

Terrane; and (ii) the area underlain by unit 8 has values of 

1500-2000 gammas, with close-spaced contours. These are the only 

two units that appear to have distinctive magnetic signatures.

Sharbot Lake Terrane: Crustal block IV in the southeast part of the 

area has a fairly regular 1200-1400 gamma magnetic pattern. 

Areas of slightly lower intensity generally correspond to areas 

underlain by marble, for example, along Highway 511 near Marble 

Bluff. A small magnetic high, rising to 1650 gammas (A, Figure 

16) is present in the vicinity of the Lavant Iron Deposit.

Crustal block I has a low intensity pattern of 1200-1400 

gammas, and is underlain mainly by marbles, with some 

metavolcanic units. There may be a weak correlation between 

lithology and magnetic signature, since there seems to be a
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slight correspondence between folds of lithology and magnetic

contours south of Raycroft Lake (B, Figure 16).

Crustal blocks V and III have values of 1500-1800 gammas, 

locally rising to over 2000 gammas/ and steeper gradients. 

Crustal block V is at greenschist facies/ and is underlain by 

homogeneous/ but altered/ gabbro. Crustal block II consists of 

mafic metavolcanics intruded by gabbro/ and consists of upper 

greenschist to lower amphibolite grade rocks. It is possible 

that the magnetic signature in these areas may be related to the 

metamorphic grade/ perhaps reduction of iron oxides during 

alteration. Sulphidic metasediments of unit 2 in block II do not 

have a distinctive magnetic signature. A magnetic high southwest 

of White (C/ Figure 16) rises to 2700 gammas. The cause of this 

high is not known/ but it could represent a small magnetite ore 

body.

Crustal block III has a low 1200-1400 gamma pattern and is 

underlain mainly by metavolcanic rocks. There appears to be 

sufficient contrast between the marbles and the metavolcanics 

that the large fold north of Raycroft Lake (D/ Figure 16) is 

outlined.

Robertson Lake Mylonite Zone: Unlike the gamma-ray data/ the RLMZ 

does not show a well-defined aeromagnetic anomaly/ although it 

appears that the 1100-1200 gamma contour is elongated along both 

branches of the RLMZ/ particularly in the north and south parts
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of the map area. Near White Mountain, the pattern is similar to

that observed in crustal block V.

Elzevir Terrane: The strongest pattern is associated with the 

felsic metavolcanics of unit 8, and is characterized by a 1500- 

2000 gamma pattern with steep gradients, with local highs of up 

to 3000 gammas. Even the folding of this unit south of Flower 

Lake is reflected in the magnetic pattern of this unit. The 

pattern is most intense in the area of middle amphibolite facies 

rocks, and is less intense to the northwest where metamorphic 

grade is higher (Figure 16). A striking high (over 3000 gammas) 

is present over the area of the Radenhurst-Caldwell iron deposit 

(E, Figure 16). Anomalies of 2500 gammas are present on the east 

side of Closs Moutain (F, Figure 16) and southwest of Flower Lake 

(G, Figure 16), but are not associated with any known 

mineralization.

Mafic metavolcanic rocks (unit 7) do not appear to have any 

characteristic signature. In the vicinity of H (Figure 16), an 

antiform-synform pair defined by Jackson (1980) is apparent in 

the aeromagnetic pattern.

The Jamieson Diorite, and the rocks adjacent to it, which 

were probably metamorphosed by the diorite prior to regional 

metamorphism, are associated with an area of 1500-2000 gamma 

intensity, and near I (Figure 16), a 2600 gamma anomaly is 

present. It is not known if this anomaly is associated with any
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magnetite deposits. The Mt. St. Patrick Fault in this area seems

to be defined by an elongate low present between rocks of unit 8 

to the southwest and the Jamieson Diorite to the north.

A steep magnetic gradient is present along the margin of the 

Bartraw Dome, particularly in the south (J, Figure 16). This 

anomaly is less apparent to the north (K, Figure 16) , however the 

contact here is a site of granite pegmatite injection, most of 

which contain abundant magnetite, so the signature may be masked.

Gleeson et al. (1985) present detailed aeromagnetic data for 

trhe eastern part of the map area adjacent to and including the 

RLMZ. The major anomalies present on GSC (1952) and discussed 

above, are present on their map, but the anomalies are better 

defined.

REMOTE SENSING DATA

Figure 17 is a Landsat image of the eastern Central 

Metasedimentary Belt. The box indicates the map area. The RLMZ 

shows up as a major tectonic feature that stretches from Lake 

Ontario into Quebec. Other major geologic features are also 

identified on this image.
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Figure 16: Simplified aeromagnetic map of the Darling area 
(after GSC 1952), superimposed on a map showing major 
tectonic elements and the distribution of metamorphic grade 
(Figure 5). Large letters correspond to anomalies referred 
to in the text.
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Figure 17: Landsat image of the eastern Central Metasedimentary

Belt showing the RLMZ and other major tectonic features. 

Map area is shown as boxed outline.
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ECONOMIC GEOLOGY

The Darling area contains a number of metallic and non 

metallic mineral deposits. Past-producers include the Blithfield 

Pyrite Mine, the Radenhurst-Caldwell and the Yuill Iron Mines 

which produced magnetite ore, and the Marble Bluff quarry which 

produced marble for decorative uses. No producing mines or 

quarries are present in the map area, although the currently 

active Tatlock marble quarry is located immediately adjacent to 

the southwest corner of the map area.

Metallic mineralization in the Darling area consists of 

gold, copper, antimony and magnetite. In addition, high light 

rare-earth element concentrations are present in magnetite ores 

of the Radenhurst-Caldwell iron mine. A number of magnetite 

occurrences and past-producers are present within the area, 

including the Radenhurst-Caldwell and Yuill iron mines, and the 

Darling and Lavant occurrences.

Gold mineralization is restricted to dolomite veins cutting 

dolomite pods and lenses within mafic mylonites (mainly 

mylonitized gabbros) of the RLMZ. These deposits have been 

studied in some detail by Carter (1981) and Carter et al. (1980). 

The gold is associated with tetrahedrite (copper-antimony 

sulphide). No other sulphide mineral occurrences are present 

within the area apart from the Blithfield Pyrite Mine.
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Potential industrial minerals within the area include

marble, and marl has been reported from Joe Lake (Storey and Vos 

1981b). Extensive sand and gravel deposits are present in the 

eastern part of the map area.

Table 5 is a list of occurrences and deposits in the map 

area, and is keyed to Map P.3113. These occurrences are 

described in detail under the primary commodity present. Unless 

otherwise indicated, assays reported in the Economic Geology 

section of this report were performed by the Geoscience 

Laboratories, Ontario Geological Survey, Toronto (GLOGS). 

Location of samples mentioned in the text is given in Appendix 2.

Prospecting and Mining Activity

The history of mineral exploration and production within the 

Darling area dates back to the late 1880's and is closely related 

to the construction and opening of the Kingston and Pembroke 

railway. Prior to 1889, several pits and two shafts were dug at 

the Radenhurst-Caldwell iron mine (Occurrence 3) to extract 

massive magnetite ore. The Yuill iron mine (Occurrence 4) was 

first developed in 1889-90, and expanded in 1898 with shipment of 

ore to Hamilton along the railway. Also about this time, the 

Darling iron deposit (Occurrence 7) was discovered and a number 

of pits dug. These iron mines had all ceased operation by 1905. 

The Radenhurst-Caldwell Mine was re-examined in 1941-42 by 

Frobisher Exploration Company Limited, and included a magnetic 

survey, and 27 shallow diamond drill holes (Carter et al. 1980).
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Table 5: List of Past-Producers and Occurrences in the Darling area,

PAST-PRODUCERS

1 Blithfield Pyrite Mine py, S

2 Marble Bluff Quarry mb, st

3 Radenhurst-Caldwell Mine Fe, REE

4 Yuill Iron Mine Fe

OCCURRENCES

5 Bradford's Creek Deposit

6 Darling Deposit

7 Darling Iron

8 Lavant Iron

9 Little Green Lake

10 Joes Lake

11 Joes Lake Marl

12 Gleeson-Rampton #1

13 Gleeson-Rampton #2

ABBREVIATIONS 

Au - gold 

Fe - iron 

PY ~ pyrite 

S - sulphur 

ta - talc

Au

Au

Fe

Fe

Au

Au

marl

Au, Cu

Au

Cu - copper

mb - marble

REE - rare earth elements

st - stone
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In 1957-1958, The Lavant Iron Deposit (Occurrence 8) was

discovered, and two prospect pits were dug by Lavant Iron Mines 

Limited (Carter et al. 1980).

The Blithfield Pyrite Mine (Occurrence 1) was developed in 

1915, and produced pyrite ore from 1918 to 1930. Over 6,000 

tonnes of pyrite ore was shipped for use in sulphuric acid 

production, and the mine was one of several producers operated by 

the Grasselli Chemical Company in the Grenville Province.

Ells (1904) reported several assays from the map area. A 

sample from Lot 12, Concession 4, Lavant Township assayed trace 

gold. This sample is located near the Joes Lake Deposit 

(Occurrence 10). A second sample from near the Darling deposit 

(Occurrence 6) on Lot 22, Concession 4 of Darling Township 

assayed 0.111 oz Au/ton and 5.176 oz Ag/ton. Although some 

exploration for gold and base metals occurred along the RLMZ in 

the Lavant area to the south prior to 1945, it was not until the 

late-1960s and mid-1980s that the search for Au and Cu-Sb-Au-Ag 

mineralization along the RLMZ intensified. The Little Green Lake 

(Occurrence 9), Bradfords Creek (Occurrence 5), and the Darling 

(Occurrence 6) deposits were all staked and drilled by Arnold 

Murray and Joe Rankin in 1962, and in 1967, Sisco Metals of 

Ontario Limited conducted geological mapping over these three 

occurrences.
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In 1978, Selco Mining and Development Limited (now Selco

Mining and Minerals Division, BP Canada Inc.) undertook a diamond 

drilling program on the Joes Lake Deposit (Occurrence 10) which 

straddles the boundary between the Darling and Lavant map areas. 

Pauk (1984a) describes the development of this property in 

detail. Carter et al. (1980) summarize the exploration history 

and describe the major deposits and occurrences of gold, iron, 

and base metal deposits in the Darling area to the end of 1979.

Since 1983, Gleeson-Rampton Explorations Limited have 

acquired some 13,000 acres along the RLMZ between Robertson and 

Darling Long Lakes in order to explore for gold mineralization. 

The company has conducted geologic mapping, diamond drilling, 

airborne magnetic and EM surveys, and soil geochemical surveys 

over much of this property. In addition, it has undertaken joint 

ventures with Lac Minerals Limited and Kinbauri Gold Corporations 

in the Little Green Lake-Hollinger Lake and Peterwhite areas 

respectively. As of December 1987, Gleeson-Rampton Explorations 

Limited still held extensive claims in the area and exploration 

work was continuing.

Northgate Explorations Limited and Geoterrex Limited 

conducted an airborne magnetic survey in 1970 over most of the 

Darling area and part of the Renfrew area to the north. This 

work was a follow-up to an earlier airborne EM survey. A number 

of anomalies were found, generally coincident with those present 

on the GSC aeromagnetic map (1952). If follow-up work was done,
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there is no record of it in the Assessment Files Research Office,

Ontario Geological Survey, Toronto.

Exploration for copper mineralization in the area took place 

in 1977 when Canadian Occidental Petroleum Limited examined the 

area east of Bagot Long Lake. This area is underlain by 

amphibolites of the Elzevir Terrane, and was targeted because of 

high lake sediment geochemical anomalies for copper from Brook 

and Bagot Long Lakes (OGS 1977). No significant mineralization 

was uncovered in this survey.

In the period 1980 to 1984, Terra Surveys Limited and 

Geoterrex Limited conducted and airborne EM survey , a gravity and 

magnetic survey, and detailed geologic mapping over part of Lots 

17 and 18, Concessions 5 and 6, Darling Township (Figure 18) in 

order to set up a geophysical test grid. The site was chosen 

because of the presence of an airborne EM anomaly. The current 

status of this test grid is unknown, however field party 

personnel found no unusual structures in this area.

A small quarry operated at Marble Bluff in the late 1940s 

and produced a small quantity of ornamental stone from 

serpentinized dolomite (Peach 1958). Some quarry blocks from 

this quarry are located near the former sawmill (since destroyed 

by fire) in Clyde Forks along the Kingston and Pembroke Railway 

spur to Clyde Forks.
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Exploration for .calcite marbles suitable for use as filler

and crushed stone, has been conducted by Campbell Fox for William 

Barnes Limited in 1979-1980 and for Steep Rock Resources Inc. 

from 1983 to 1987 in the general vicinity of the Tatlock Quarry. 

Extensive diamond drilling has been conducted near the existing 

quarry site, in marbles northeast of Dunks Lake on Lot 12, 

Concession 5, Darling Township; on Lots 10 and 11, Concession 5, 

Darling Township northeast of Murray Lake, and north of Mcllwaith 

Lake (a.k.a. as Stewarts Lake), Lots 7 and 8, Concession 3, 

Darling Township (Figure 18). Mr. M. Di Girolamo also put in 

several test pits near Mcllwaith Lake in 1984 (Figure 18).

Carter et al. (1980), Storey and Vos (1981a, 1981b) and Masson 

and Gordon (1981) summarize the exploration history and 

development of specific deposits in the Darling area and adjacent 

region for iron and precious and base metals, marble, industrial 

minerals, and radioactive minerals respectively.

Geological Data Inventory Folios (GDIF) are available for 

Bagot (OGS 1984a) and Blithfield (OGS 1984b) Townships, located- 

in the northwest part of the area, and summarize known 

geological, geochemical and geophysical exploration activity in 

these townships.
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Metallic Mineralization

COPPER-ANTIMONY-GOLD-SILVER

Cu-Sb-Au-Ag mineralization has been reported previously from 

the RLMZ from Robertson Lake, 10 km south of the map area, to 

Darling Long Lake in the northe'ast corner of the map area. These 

deposits have been described, and the geologic setting and 

possible genesis of these deposits outlined in detail by Carter 

et al. (1980), Carter (1981), and Pauk (1984a). Consequently, 

these deposits will be only briefly described herein, and the 

reader is referred to these publications for further information.

The Lavant-Darling deposits, as they were called by Carter 

(1981) consist of 10 known deposits, distributed over a strike 

length of about 22 km. They are polymetallic, and contain, in 

addition to copper, antimony, gold, silver, and less commonly, 

mercury. The deposits are located within dolomite marble lenses 

within the RLMZ and are surrounded by mafic mylonites (mafic 

metavolcanics of Carter (1981)). The mineralization is contained 

within small lenses, pods, layers, and veinlets of quartz and 

coarse-grained, white dolomite hosted by dark-grey, fine-grained 

dolomite marble.

Mineralogy consists of varied amounts of chalcopyrite, 

bornite, tetrahedrite, and pyrite. Malachite and occassionally 

azurite form coatings on weathered surfaces, and are a useful 

indicator of mineralization in the field. Relative proportions 

of the minerals vary between deposits. Bornite commonly forms
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large grains up to 3 cm in diameter. Chalcopyrite may occur as

disseminated grains or as large clusters. Tetrahedrite forms 

small disseminated grains and stringers. Pyrite generally occurs 

as small , disseminated grains. The sulphides and sulphosalts are 

erratically distributed within the mineralized zones which vary 

considerably in width and length. According to Carter (1981), 

zinc and silver are associated with tetrahedrite, and gold is 

associated with pyrite and tetrahedrite.

Carter (1981) suggested that there was a zonation of 

mineralization in the deposits, with those north of, but 

including the Joes Lake deposit (Darling area deposits) being 

gold-copper occurrences, and those to the south (Lavant area 

deposits) being copper occurrences, except for the Robertson Lake 

deposit. Pauk (1984a) reported that gold was also present at the 

Lavant Creek deposit. Further work is therefore needed to 

determine if this zonation truly exists.

According to Carter (1981), syngentic stratiform layers of 

disseminated to massive sulphides, principally pyrite, were 

deposited in a subaqueous carbonate depositional environment 

during or immediately after the waning phases of subalkaline 

volcanism. Subsequently, local remobilization of mineralization 

into dolomite, dolomite-quartz, and quartz lenses, layers, and 

veins took place as a result of regional metamorphism. The 

sulphides and gangue minerals were probably transported by, and 

precipitated from retrograde metamorphic fluids Carter et al.
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(1980) classified the Lavant-Darling deposits as early

epigenetic, stratabound vein deposits. In both Carter et al. 

(1980) and Carter (1981), the dolomites were considered to be 

associated with mafic metavolcanic rocks, and that a 

stratigraphic sequence was preserved within the RLMZ. However, 

as noted earlier in this report, many of the mafic mylonites 

along the RLMZ were derived from the Lavant Gabbro Complex, and 

intense deformation along the RLMZ makes recognition of any 

regular stratigraphic succession circumspect.

Gleeson et al. (1985) recognized four types of gold 

occurrences within the Lavant-Darling area. These are: (1) 

Ferroan- dolomite-hosted gold-copper occurrences; (2) 

Leucogranite-hosted gold occurrences; (3) Carbonated shear zone 

hosted gold occurrences; and (4) carbonated mylonite zones. The 

first group corresponds to the Lavant-Darling Cu-Sb-Au-Ag 

deposits of Carter et al. (1980).

The second type are associated with thin trondhjemite veins 

and dikes commonly found cutting gabbro and mafic metavolcanic 

rocks. Gold mineralization occurs both within the trondhjemite 

veins and adjacent to them, and may be present in the native 

state. All known occurrences were found by Gleeson et al. 

(1985), and the extent and size of this type of occurrence is 

still under investigation. Gleeson et al. (1985) report that 

bismuth is commonly found in association with this type of gold 

occurrence. A trondhjemite vein has been found in association
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with the Little Green Lake deposit. These veins seem to be

related to the felsic phase of the Lavant Gabbro Complex (unit 

6). Gleeson et al. (1985) considered this to be an important 

type of gold mineralization in the area, and this author confirms 

the existence of these veins in the area, although their 

relationship to mineralization has yet to be confirmed. In most 

instances, these veins are too small to locate on the geologic 

map of the area.

The third type of gold occurrence is in carbonated shear 

zones. These zones are hosted in carbonated, mafic mylonites, 

commonly associated with talcose and phyllitic schists. These 

may not be shear zones, but rather may represent extremely 

deformed equivalents of the metasediments of unit 2 and mafic 

tuffs of unit 1. Further work on this type of occurrence by 

Gleeson-Rampton Explorations Limited is ongoing.

The fourth type is similar to the third, and constitutes 

carbonated mylonite zones. The main difference with type 3 lies 

in the degree of shearing of the host rock, with the carbonated 

mylonite zones being larger scale occurrences. The best 

developed example of this type is in the Lavant area (Gleeson et 

al. 1985).

As shown on Figure 12, the gold deposits in the RLMZ 

discovered to date only occur in the area where the Lavant Gabbro 

Complex is involved in the deformation. At present it is not
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known if the concentration of copper-gold deposits in the Lavant-

Darling area reflects a genetic or lithologic control, or simply 

lack of exploration elsewhere along the zone.

Based on this study, and that of Gleeson et al. (1985), it 

is clear that the genesis of these deposits is more complex than 

outlined by Carter (1981). Ultimately, the gold may result from 

exhalative deposits related to the waning of volcanism as 

suggested by Carter (1981). However, the localization of these 

deposits within the eastern RLMZ, in association with deformed 

equivalents of the Lavant Gabbro Complex, suggest a set of 

complex, post-depositional events that have served to concentrate 

gold in the RLMZ. Significant features of these deposits are (1) 

they are present in a large zone of deformation, (2) the presence 

of alteration, possibly due to hydrothermal activity related to 

emplacement of the Lavant Gabbro Complex, or metamorphic fluids, 

(3) the presence of chemically reactive rocks, and (4) possibly 

the presence of felsic intrusive, albeit deformed rocks, possibly 

also part of the Lavant Gabbro Complex.

Figure 18 is a simplified sketch of the Lavant-Darling area, 

showing the location of the main Lavant-Darling deposits, as well 

as additional gold-copper occurrences outlined by Gleeson et al. 

(1985) and field party personnel.
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Description of Deposits

BRADFORDS CREEK DEPOSIT (5)

LOT 23, CONCESSION 5, DARLING TOWNSHIP

Mineralization is hosted in dolomite marble within mafic 

mylonites of the RLMZ. Carter et al. (1980) report the presence 

of a small trench, 1.5m x 7.6m x 0.6m. A grab sample reported in 

Carter et al. (1980) assayed 4220 ppm Cu, 1400 ppm Sb, 200 ppm 

Zn, 2000 ppb Au, and, 3 ppm Ag. Tetrahedrite, chalcoprite, and 

pyrite were present.

Field party personnel were unable to locate the trench in 

1987, mainly because the area of the deposit is being logged, and 

deadfall and secondary vegetation growth have made it extremely 

difficult to traverse the area. See Carter et al. (1980) for 

further details.

DARLING DEPOSIT (6)

LOT 23, CONCESSION 4, DARLING TOWNSHIP

Mineralization is hosted in dolomite marble within mafic 

mylonites of the RLMZ. Two trenches are present in the vicinity 

of the deposit, one measuring l.5m x l.5m x 7m, the other 2.5m x 

1m x 1m. Carter et al. (1980) reported several assay results, 

with Cu ranging from 30 to 11,100 ppm, Sb from 105 to 5800 ppm, 

Zn from 44 to 610 ppm, Au from 25 to 2400 ppb, and up to 11 ppm 

Ag. Trace Hg was also reported. Tetrahedrite, chalcopyrite, and 

pyrite are the sulphide minerals present. See Carter et al. for 

further details.
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LITTLE GREEN LAKE DEPOSIT (9)

LOT 22, CONCESSION 2, DARLING TOWNSHIP

Mineralization is hosted in dolomite marble within mafic 

mylonites of the RLMZ. Mineralization is exposed in two trenches 

located 30 m apart. The trench closest to a bush road is 2.5m x 

l.5m x 1m, the trench to the south is Y-shaped, and is 30m x 2m x 

2m. Samples collected by Carter et al. (1980) assayed 60 to 4660 

ppm Cu, 30-2100 ppm Sb, 1650-6500 ppm Au, and up to 115 ppm Ag. 

Tetrahedrite, chalcopyrite, and pyrite are present in mineralized 

samples. See Carter et al. (1980) for further details.

JOES LAKE DEPOSIT (10)

LOT 12, CONCESSION 4, LAVANT TOWNSHIP

Mineralization is hosted in dolomite marbles within mafic 

mylonites of the RLMZ. Mineralization is present in a road-cut, 

and was exposed in a pit located 50 m southwest of the road 

(Carter et al. 1980). Subsequent to the reports of Carter et al. 

(1980) and Pauk (1984a), a house has been constructed over the 

pit. Samples collected from the pit by Carter et al. (1980) 

assayed 740 to 24600 ppm Cu, 360 to 5800 ppm Sb, up to 1640 ppm 

Zn, 4400 to 15100 ppb Au, and up to 3600 ppb Hg. Tetrahedrite, 

chalcopyrite and pyrite are present. For further details, see 

Carter et al. (1980) and Pauk (1984a).

The deposit was one of the richest of those described in 

Carter et al. (1980), and drill holes completed by Selco Mining
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and Development Limited reported in Carter et al. (198)

intersected minor mineralization. Hole JL-3 contained 0.01 oz 

Au/ton over 1.3m, 0.02 oz Au/ton over 0.6m, and 0.01 oz Au/ton 

over 1.6m. Hole JL-1 intersected a layer of massive pyrite 0.65m 

thick containing 5280 ppm Cu, 1919 ppm Sb, 5160 ppb Au, and 475 

ppm Hg.

GLEESON-RAMPTON #1 OCCURRENCE (12) 

LOT 22, CONCESSION 6, DARLING TOWNSHIP

Gleeson-Rampton Explorations Limited located two additional 

gold-copper occurrences in the Darling area which assayed over 

300 ppb Au (Assessment Files Research Office, Ontario Geological 

Survey, Toronto). The first of these is located on the southwest 

shore of Darling Long Lake. Mineralization is hosted in dolomite 

marble within mafic mylonites of the RLMZ and in a weathered 

zone, now mainly hematized, developed over the mineralized zone. 

A trench l.5m x 5m x 1m is present on the site, and exposes 

hematized marble. Sparry calcite is also present, and both 

specularite and hematite are present. Malachite staining is 

common on the less intensely weathered samples. The occurrence 

resembles many late Precambrian/early Paleozoic weathering crusts 

present in the region, and it is likely that gold may have been 

enriched in this zone through secondary alteration. Grab samples 

(87RME-224A, 224B) collected by field party personnel from the 

weathered zone assayed 4850 and 875 ppm Cu, 70 and 140 ppb Au, <2 

ppm Ag, 4 and 9 ppm Sb, 55 and 56 ppm Zn, and <l ppm Pt and Pd 

respectively.
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GLEESON-RAMPTON #2 OCCURRENCE (13)

LOT 21, CONCESSION 2, DARLING TOWNSHIP

Gleeson-Rampton Explorations Limited located two additional 

gold-copper occurrences in the Darling area which assayed over 

300 ppb Au (Assessment Files Research Office, Ontario Geological 

Survey, Toronto). The second of these is located about 150 m 

south of Little Green Lake. It was outlined by geochemical 

surveys, and subsequent drilling by Lac Minerals in 1986 outlined 

gold mineralization associated with pyritiferous, deformed 

metasedimentary rocks (unit 2?). No further details on this 

deposit are available.
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Figure 18: Location of gold showings and deposits within the 
Darling area, marble drilling and trenching sites and the 
Geoterrex geophysical test site.
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GOLD

In addition to the Cu-Sb-Au-Ag Lavant-Darling deposits, gold 

may also be found in association with the siliceous 

metasedimentary rocks and sulphide facies iron formation of unit 

2 in the area of the Indian River and west and southwest of 

Raycroft Lake in the Sharbot Lake Terrane (Figure 18). Table 6 

lists a number of assay results for samples collected from this 

unit by field party personnel. Location of the samples in Table 

6 is shown in Appendix 2, samples rich in gold or copper or both 

are also shown on Figure 18.

Table 6 shows an erractic distribution of mineralization 

within the unit, with no consistent trend. Sample 87RME-158 

contains 155 ppb gold, and is from a weathered sulphide facies 

iron formation outcrop near Raycroft Lake. Gleeson et al. (1985) 

considered gold values over 10 ppb to be anomalous. Samples 

*7RME-138 and 139 occur north of Darling Long Lake, but are 

hosted in a thin, rusty schist of unit 2, interlayered with mafic 

metavolcanics, near the contact with a small gabbro body. 

Further work is needed on unit 2 in order to better evaluate the 

gold and base metal potential of the unit, but initial results 

(Table 6) are encouraging.
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Table 6: Assay results for samples of unit 2, Sharbot Lake Terrane, Darling 

Area.

Sample/Location Au Cu Sb Zn Pb Ni Ag Pt Pd
ppb ppm ppm ppm ppm ppm ppm ppm ppm

87RME-077 10 16 <l 13 <1Q <5 <2 2 4 
(E381800 N5007750)

87RME-081A 9 6 <l 17 ^0 O <2 <l <l 
87RME-081B 2 11 <l 29 ^0 <5 <2 l O 
(E381400 N5007400)

87RME-082A 2 175 <l 60 ^0 149 <2 l <l 
87RME-082B 3 29 <l 26 <10 89 ^ <l 2 
(E381400 N5007350)

87RME-083 ^ 13 <l 30 UO <5 <2 <l <l 
(E381325 N5007300)

87RME-136 <2 16 l 73 ^0 50 <2 ^ <l 
(E378350 N5010800)

87RME-138 11 238 l 440 ^0 74 ^ <l 2 
(E378500 N5011250)

87RME-139 3 113 <l 400 ^0 42 <2 2 5 
(E378475 N5001250)

87RME-141A 8 75 2 63 -- 188 ^ 2 <l 
87RME-141B 7 11 l 12 -- <5 <2 ^ <l 
(E378550 N5007150)

87RME-143 4 28 13 22 17 81 ^ ^ <l 
(E378040 N5007825)

87RME-158 155 234 7 63 -- 22 ^ <l 15 
(E380775 N5008075)

87RME-253 4 29 8 15 13 56 ^ ^ <l 
(E378600 N5006600)
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IRON

Iron oxides, most commonly in the form of magnetite, occur 

as accessory minerals in many rock types within the area. 

Significant concentrations of magnetite, some of which in the 

past were mined, occur both in the Sharbot Lake and Elzevir 

Terranes. The bulk of the deposits are present in the Sharbot 

Lake Terrane, in association with the Lavant Gabbro Complex.

Within the Sharbot Lake Terrane, magnetite deposits occur within 

and near the margins of the Lavant Gabbro Complex. Many are 

associated with airborne magnetic anomalies (see section on 

Aeromagnetic Data, this report, Figure 16). Magnetic highs on 

the GSC aeromagnetic map (1952) are present over the Lavant and 

Yuill deposits, and a magnetic high is associated with part, but 

not all, of the Darling iron deposits. A large magnetic high 

southwest of White is not associated with any know magnetite 

occurrence, but is a likely exploration target, as is the small 

anomaly north of Pilons Lake. The latter occurrence is strong 

enough to affect compass bearings, as noted by field party 

personnel . Except for the Yuill mine, all of these deposits are 

located within the Lavant Gabbro Complex. More recent 

aeromagnetic data (Gleeson et al. 1985) defines similar anomalies 

to GSC (1952), but with better resolution. A weak magnetic high 

is also associated with the rusty schists of unit 2 near Raycroft 

Lake .
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Carter et al. (1980) describe the three main iron

occurrences in the Sharbot Lake Terrane within the map area. 

These are the Darling (Occurrence 7), the Lavant (Occurrence 8), 

and the Yuill (Occurrence 4) deposits. Only the latter produced 

any significant amount of ore. Carter et al. (1980) 'classified 

the Darling and Yuill deposits as stratabound, volcanic-hosted, 

and the Lavant as intrusion hosted. Based on this study, it is 

clear that the Darling and Lavant are intrusion hosted/ in this 

case by the Lavant Gabbro Complex. The Yuill deposit is probably 

of similar origin, however it is located within the RLMZ, hence 

its origin is problematic. Table 7 summarizes the chemical 

composition and size of these deposits.

The only known magnetite deposit within the Elzevir Terrane 

is the Radenhurst-Caldwell past-producer (Occurrence 3), which is 

described in detail by Carter et al. (1980) (Figure 19). The 

setting of this deposit is not clear. It is hosted in 

amphibolite of unit 7, and could represent an exhalative, 

synvolcanic deposit. A large magnetic high is associated with 

this deposit (GSC 1952; Figure 16). The deposit is unusual in 

that it contains high concentrations of the light rare-earths 

(Table 7), and is only the second such occurrence in the 

Grenville Province in Ontario. The other is located near Minden, 

Ontario in the Bancroft Terrane (Easton 1987b). This may 

indicate that the Radenhurst-Caldwell deposit had a genesis 

different than that of other deposits in the region.
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A magnetic high is associated with the eastern margin of the

Jamieson Diorite north of Mile Lake (GSC 1952; Figure 16), and 

may indicate a magnetite occurrence similar to the Barryvale 

deposit (Carter et al. 1980) located along the northeast contact 

of the Jamieson Diorite north of the map area along the southern 

shore of Calabogie Lake. Carter et al. (1980) have described the 

setting of all of these deposits in detail. Only part of this 

information is summarized herein.

Figure 19: Geology of the Radenhurst-Caldwell iron deposit 

(after Rose 1958; Carter et al. 1980).

Bedding(mclmed) 
Foliation (inclined vertical) '
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Table 7: Chemical composition and size of magnetite deposits in the Darling

area. Data from Carter et al. (1980), except for Y, Zr, La, Ce, and Nd 
data (this report).

Darling Lavant

Size several small 900m x 900m 
lenses

Tonnage ? 

aver. Fe 61. 2*

Fe ———

FeO ———

TiO2 Q.60%

P 2 0 5 Q.21%

S Q.91%

V ———

y ———

Zr ———

La ———

Ce ———

Nd ———

Yuill

30m x 9m

Radenhurst 
-Caldwell

600m x 10m

50,000

41.3*

40. 8%

25. 8%

2.73%

1. 16%

Q.02%

*c!00 ppm

50,000

----

33. 8%

21. 1*

2. ll%

Q.26%

Q.05%

SOOppm

----

----

----

----

----

100,000*

32. 8%

53. U

22. 5%

Q.45%

Q.09%

0. 19%

200ppm

<5ppm

SOppm

1222ppm

1434ppm

385ppm
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Description of Deposits

RADENHURST-CALDWELL MINE (3)

LOT 22, CONCESSION 3, LAVANT TOWNSHIP

Figure 19 is a sketch map of the deposit from Rose (1958) 

and Carter et al. (1980), outlining the geologic setting of the 

deposit. The deposit is a past-producer that operated in the 

late 1890s. Subsequent to Carter et al. (1980) the shafts have 

been filled in and the pits fenced off, rendering access to the 

site difficult. The author could not improve on the information 

presented in Carter et al. (1980) and the reader is referred to 

that report for additional details. No additional assessment 

work has been filed for the deposit since the time of Carter et 

al. (1980).

As noted in the preceeding section and in Table 7, the 

deposit is enriched in the light rare-earth elements. A 

composite sample collected from the dump at shaft #2 (Figure 19) 

by field party personnel contained 56.4 :fe Fe, 13ppb Au, and no 

trace of silver.

YUILL IRON MINE (4)

LOT 25 (El/2), CONCESSION 5, DARLING TOWNSHIP'

The deposit is described in detail by Carter et al. (1980) 

and the reader is referred to that publication for a description 

of the deposit. It is a past-producer that operated in the 

1890s. It appears to be hosted in mylonitized gabbro rocks 

within the RLMZ.
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DARLING IRON DEPOSIT (7)

LOTS 20 and 22, CONCESSIONS 4 and 5, DARLING TOWNSHIP

LOTS 21 and 22, CONCESSION 3, DARLING TOWNSHIP

The deposit consists of several scattered mineralized zones 

marked by small pits that date to the 1890s. It has been 

described by Carter et al. (1980). Near Little Green Lake, the 

magnetite is hosted in altered, weakly deformed gabbro of the 

Lavant Gabbro Complex. Northeast of Highway 55, the host rock is 

protomylonitic gabbro of the Lavant Gabbro Complex within the 

RLMZ. Magnetic anomalies over these deposits (GSC 1952; Gleeson 

et al. 1985) indicate that it might be larger than previously 

outlined.

LAVANT IRON DEPOSIT (8)

LOT 11, CONCESSION l, LAVANT TOWNSHIP

This deposit was discovered in 1957, and two propspect pits 

were dug. Carter et al. (1980) provide additional details on 

this deposit. It is hosted within medium to coarse-grained 

gabbro of the Lavant Gabbro Complex. Grab samples from the dump 

collected by field party personnel assayed 2280 ppm Zr, 160 ppm 

Y, 45 ppm La, 35 ppm Ce, and 60 ppm Nd.
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SULPHIDE MINERALIZATION

Widely distributed throughout the Elzevir Terrane are 

numerous small occurrences of pyrite, in places accompanied by 

small amounts of pyrrhotite and chalcopyrite. Pyrite forms 

narrow and discontinuous stratiform bands and disseminations in 

the older clastic siliceous metasediments (designated as unit lOr 

on Map P.3113) and in the mafic metavolcanics (unit 7r on Map 

P. 3113), and in the sandstones and schists of the Flinton Group.

The most significant accumulation of sulphides in the area 

occur at the former Blithfield Pyrite Mine (Occurrence 1) located 

between Clyde and Brook Lakes. It is a massive pyrite deposit, 

hosted within mafic and felsic metavolcanic rocks of units 7 and 

8 respectively, but also associated with some siliceous clastic 

metasedimentary rocks. The deposit lies in an area of complex 

folding, and limited outcrop. Sangster (1970) and Carter et al. 

(1980) both considered that this deposit was probably an 

exhalative deposit. Grab samples from the ore dump (87RME-132) 

and the ore pile at the shipping platform at the former Kingston 

and Pembroke railway line (87RME-020) were collected by field 

party personnel. Assay results area as follows for 87RME-132 and 

87RME-020 respectively; 3 and 20 ppb Au, <5 and 10 ppm Co, 16 and 

8 ppm Cu, 8 and 13 ppm Ni, <10 and 7 ppm Zn; and <2 ppm Ag, <'^.Q 

ppm Pb, and <l ppm Pt and Pd for both.

A gossan zone is common in rocks of unit 9 near the Barnett 

Chute Dam in the northwest corner of the map area, particularly
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where the unit is cut by pegmatite dikes. Grab samples collected

by field party personnel (87RME-181 and 187) assayed 23 and 9 ppb 

Au, 84 and <5 ppm Co/ 565 and 10 ppm Cu, 425 and <5 ppm Ni, 160 

and 36 ppm Zn, <2 ppm Ag, ^0 ppm Pb, <l ppm Pt for both, and 15 

and <l Pd respectively.

Exploration for copper mineralization was conducted in 1977 

by Canadian Occidental Petroleum Limited in amphibolites and 

garnet amphibolites of unit 7 east of Bagot Long Lake. Minor 

showings of chalcopyrite, pyrite and pyrrhotite were reported, 

and a molybdenite showing was found in a pegmatite on the south 

shore of Brook Lake.

Prominent pyrite mineralization occurs throughout the 

Robertson Lake Mylonite Zone, as seams, stringers, and 

disseminations within the mafic mylonites and the carbonates, as 

well as parts of the Lavant Gabbro Complex and the Addington 

Pluton that have been affected by deformation within the RLMZ. 

This sulphide mineralization is commonly associated with the Cu- 

Sb-Au-Ag deposits discussed earlier in this section of the 

report.

Pyrite is also a common accessory mineral within the Lavant 

Gabbro Complex, although sizable concentrations have not yet been 

noted. A pyrite-rich zone in a satellite gabroic intrusion 

located northeast of Darling Long Lake, outside of the RLMZ,
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assayed 50 ppb Au, <2 ppm Ag, 2 ppm Sb, 248 ppm Cu, 88 ppm Zn,

and <l ppm Pt and Pd (Sample 87RME-173, E381100 N5011010).

As noted in the section on gold mineralization, a variety of 

sulphide minerals are present within the sulphide-rich 

metasediments and sulphide facies iron formations of unit 2 in 

the area west and southwest of Raycroft Lake. Assays of samples 

collected by field party personnel from this unit are listed in 

Table 6. Although pyrite is the dominant sulphide mineral 

present, other metal are locally enriched.

A small pyrite lens 4 m wide by 27 m long is present on Lot 

5, Concession 4, Darling Township, and is referred to as the 

Mcllwraith Deposit. A shaft 23 m deep was present at this site 

(Carter et al. 1980). Field party personnel could not locate 

this site, and it is possible that it was destroyed during 

reconstruction of Highway 511 in 1984-85. For this reason, it is 

not listed in Table 5.

Description of Deposits

BLITHFIELD PYRITE MINE (1)

LOTS l and 2, CONCESSION l, BLITHFIELD TOWNSHIP

Also known as the Blithfield (Caldwell) Deposit and the 

Caldwell Deposit, this former mine is described in depth by 

Carter et al. (1980). The latter remains the best source of 

information on the deposit, since subsequent to that report, the 

shafts were filed in and the ore dump bulldozed, covering up
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exposures and obscuring the mine workings. Figure 20 is from

Carter et al. (1980) and has been modified to show the existing 

state of the workings at the deposit. As noted in the report, 

pyrite was the sole commodity mined. The mine operated between 

1918 and 1930, and shipped over 6,000 tonnes of ore (Carter et 

al. 1980).

Figure 20: Geology of the Blithfield Pyrite Mine (Occurrence 1). 

Modified from Carter et al. (1980) to show the present state 

of the workings.
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Non-Metallic Mineralization

BARITE

The Clyde Forks Cu-Sb-Ag-Hg deposit is located on Lots 20- 

21, Concession 8, Lavant Township, just south of the southwest 

corner of the map area. The metallic mineralization of this 

deposit has been described by Nikols (1972), Carter et al. (1980) 

and Pauk (1984a). It appears to be a stratiform deposit hosted 

in calcite and dolomite marbles, and barite is a common gangue 

mineral. Distribution of the barite is erractic, ranging from 

massive l m thick layers to small nodular masses. The presence 

of sulphides with the barite does however hamper its utilization 

(Storey and Vos 198Ib). Although the Clyde Forks deposit itself 

may have limited potential, it is possible that the adjacent area 

may host barite in larger quantites, and free of sulphides.

GRAPHITE

Graphite has been noted along the Indian River east of the 

map area (Storey and Vos 1981b). The presence of faults along 

the Indian River in the map area makes it a likely target for 

graphite exploration. Minor graphite (<l%) was noted by field 

part personnel in marble breccias in the Elzevir Terrane adjacent 

to the Bartraw Dome.

MARBLE

The presence of an operating quarry and a past-producer both 

adjacent to the map area indicates that the area may have 

considerable potential for marble production in the future.
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Relatively clean, white, calcite and dolomite marbles exist in

both the Sharbot Lake and Elzevir Terranes.

Although located outside of the map area, mention needs to 

be made of the two stone quarries that have operated adjacent to 

the map area near Tatlock. Storey and Vos (1981a) and Easton et 

al. (1986) provide details on the operation of these deposits. 

The Tatlock Omega (Blue) Marble Quarry operated betwen 1962 and 

1971 producing blue, white, pink, and buff-coloured marble for 

decorative stone and terrazo use (Storey and Vos 1981a). Between 

1963 and 1971, Anglestone Limited operated a marble quarry 750 m 

southwest of the blue marble quarry (Stoprey and Vos 1981a). 

Since 1977, this second quarry has been the site of a large 

quarry operation which supplies white crushed marble (95-97 

brightness) to the Steep Rock Resources Inc. calcite plant in 

Perth, Ontario for use in fine and ultrafine calcite products 

(Easton et al. 1986). In 1987, the current quarry operation was 

beginning to encroach on the original quarry site.

A small quarry operated in the mid- to late-1940s at Marble 

Bluff in the southeast part of the map area, producing ornamental 

stone from a serpentinized marble band (Peach 1958). The unit is 

quite attractive, but the zone of serpentinization is only 3 to 

10 m wide, and is restricted to the gabbro-dolomite contact in 

the Marble Bluff area.
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Several areas have been examined for their marble potential

in the Darling area. Storey and Vos (l98la) collected samples 

from Marble Bluff and from Highway 511 150 m north of the 

junction with Renfrew County Road 9 to Tatlock. Both sites are 

in the Sharbot Lake Terrane. Table 8'lists selected elements 

analyzed by Storey and Vos (198 la) from these sites. The samples 

from Highway 511 are similar in appearance to the marbles being 

mined at the Tatlock quarry. Storey and Vos (1981a) also 

collected samples from dolomitic marbles of the Elzevir Terrane 

exposed along Highway 511 by the White Lake Road. Data from this 

area is also given in Table 8. Appendix l lists chemical 

analyses of marbles in the area collected by Papertzian and 

Kingston (1982).

Storey and Vos (1981b) report a talc occurrence on Lot 24 , 

Concession 3 (south half). Lavant Township near Clyde Lake. 

Several pits were reportedly dug on the site, which is near the 

Kingston and Pembroke right-of-way. There is some confusion as 

to the location of this deposit, since the verbal description 

that it is 3 km south of Flower Station does not agree with the 

reported Lot and Concession. Field party personnel could not 

locate any pits on the given lot and concession, although 

tremolite-bearing, stromatolitic dolomite marbles are present in 

this area. If so, this would appear to be a tremolite, not a 

talc occurrence. Serpentinized marble is exposed on the K and P 

trail about 3 km south of Flower Station on Lot 17, Concession 6,
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Lavant Township, and is an equally attractive prospect for

decorative stone.

As shown on Figure 18, prospecting for marble in the Darling 

area has focussed on an area near Mcllwraith Lake, south of Dunks 

Lake, and in the inmmediate vicinity of the Tatlock Quarry. Much 

of this work has been conducted by Steeprock Resources Inc. 

(Assesment Files Research Office, Ontario Geological Survey, 

Toronto).

An unusal pink variety of calcite marble, in a band about 2 

m wide and at least 100 m long was located by field party 

personnel south of Raycroft Lake. An analysis of this marble is 

given in Table 2, sample 87RME-078.

The subdivision of the carbonate rocks in the area on Map 

P. 3113 into calcite and dolomite varieties should facilitate 

exploration for marble prospects in the area. Stromatolitic 

units are commonly also tremolitic, and form resistant ridges. 

Good road access throughout the area makes most units easily 

accessible.
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Table 8: Selected chemical analyses of marbles from the Darling area (from

Storey and Vos 1981a, Appendix 1) and Storey and Vos (1981b).

SiO2 AJ.2O3 F62O3 MgO CaO Acid Brig- Zn Ba Sr
Insol. htness

% % % % % % % ppm ppm ppm

Marble Bluff
PM127 3.10 ^.1 0.2 21.0 30.1 3.30 —— 36 70 20
PM128 10.2 0.1 0.4 25.8 23.2 12.50 —— 22 60 30

Highway 5 lI/County Road 9
PM129 14.0 *:0.1 0.8 20.6 26.1 43.2 —— 15 50 30
PM130 0.73 ^.1 0.2 1.1 53.3 0.52 93.3 7 40 40
PM131 0.55 0.1 0.2 1.1 54.0 0.80 91.0 —— 40 40

Highway 51 I/White Lake Road
PM124 0.55 0.1 0.1 18.1 32.9 0.23 90.2 7 60 50 
PM125 2.00 0.1 0.1 18.0 32.7 2.04 —— 8 100 40 
PM126 35.1 ^.1 0.1 17.2 28.0 60.5 —— 36 70 20

Clyde Lake Tremolite
52.5 O.17 0.28 26.04 9.26

Description of Deposits

MARBLE BLUFF QUARRY (2)

LOT 8, CONCESSION 4, DARLING TOWNSHIP

Peach (1958) only provides a brief description of the 

deposit , noting that a cut 6m x 35m x 5m was made into a hill, 

and that the marble was extracted by sawing, drilling, and 

blasting. Quarry blocks were shipped out along the Kingston and 

Pembroke rail line from Clyde Forks, and some old quarry blocks 

still remain at Clyde Forks. The rocks is a green, serpentinized 

marble with a mottled appearance. The unit is well-exposed due 

to the reconstruction of Highway 511 in 1984-85. The original 

cut described by Peach (1958) was destroyed during construction.
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MARL

Marl is an unconsolidated deposit of shales, calcareous 

sands, clays and silts used in the manufacture of Portland 

cement, industrial fillers, fertilizer, rock stabilizing material 

and lime. Guillet (1969) has described a number of marl deposits 

in Ontario, including a poor quality deposit at Joes Lake 

(Occurrence 11, Lot 13, Concession 4, Lavant Township). The 

reader is referred to Guillet (1969) for further details. Little 

Green Lake, near Highway 511 north of White may also contain marl 

deposits.

SAND AND GRAVEL

As shown on Figure 13, a number of sand and gravel quarries 

have operated in the area in glaciofluvial deposits in an area 

bounded by Gordon Rapids, White, and Clay Lake. This area 

contains considerable reserves of material.

Suggestions For Future Exploration

The present study of the Darling area has shown that known 

mineralization can be related to major geological features and 

specific rock suites in the area. Major conclusions with regard 

to the mineral potential of the area are presented below.

METALLIC MINERALS

Metallic mineralization in the area consists mainly of 

copper-gold-antimony deposits hosted in dolomite along the



182 

Robertson Lake Mylonite Zone. This area is still an attractive

exploration target, since outcrop in the area is poor, and the 

known deposits still have not been extensively explored. As 

noted by Gleeson et al. (1984, 1986) and Rampton et al. (1986), 

till geochemistry is a useful prospecting tool in the area. 

Specific targets in the area include areas where younger faults 

intersect the RLMZ, where splays intersect the RLMZ, where unit 2 

lithologies are present in the RLMZ, and where sheared 

trondhjemite veins are present in the RLMZ and the adjacent 

Lavant Gabbro Complex. Low potassium and thorium zones detected 

by airborne gamma-ray spectrometry may also be useful exploration 

targets. Beyond the map area, the RLMZ itself may be an 

exploration target. Little exploration activity has been 

conducted in the zone where it abuts the southern part of the 

Lavant Gabbro Complex. If the Lavant Gabbro Complex is a 

lithologic control on the mineralization, then the RLMZ south of 

Robertson Lake may also be an attractive target.

Sulphidic metasedimentary rocks of unit 2 near Raycroft Lake 

in the eastern part of the map area potentially host gold, 

especially where the unit is faulted along Indian Creek. Parts 

of this unit could also contain a variety of sulphide 

mineralization, such as copper, cobalt, nickel, and zinc, and 

warrants more detailed study.

Magnetite mineralization appears to be well identified in 

the area at present, but additional work should be done to map
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out these deposits in greater detail. A few large airborne

magnetic highs have yet to be explored in detail (see Figure 16), 

particularly near Peterwhite Lake and on the east flank of the 

Jamieson Diorite. The presence of light rare-earth element 

mineralization in association with the Radenhurst-Caldwell 

magnetite deposit should be investigated further.

The Lavant Gabbro Complex has been poorly studied in the 

past, and little geochemistry exists on the Complex. It is a 

differentiated igneous intrusion, is locally layered, and shows a 

considerable compositional range from ultramafic phases to 

gabbroic anorthosite and anorthosite. It may be a worthwhile 

target for platinum group elements, both within the map area and 

the Lavant area to the south. Wilson (1988) took 3 samples from 

the Complex which were analyzed for platinum, but all with 

negative results. All samples collected by field party personnel 

from the RLMZ and the Lavant Gabbro Complex (see Appendix 2 for 

assay locations) were analyzed for platinum and palladium. All 

samples contained less than l ppm of either element.

Radioactive mineralization in the area has not been 

previously noted. Airborne gamma-ray spectrometric anomalies are 

generally good indicators of radioactive mineralization in the 

Grenville Province, and no gamma-ray highs are present over the 

area (Figure 15).
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NON-METALLIC MINERALS

Marble in the area is a potential source of building and 

crushed stone, and as a refractory material for industry, and 

most parts of the area are within easy access of existing road 

networks.

Faulting of most rock units in the area makes most other 

lithologies unsuitable for ornamental purposes, although some 

interior parts of the Lavant Gabbro Complex could be used for 

ornamental purposes.

Barite deposits/ similar to those at the Clyde Forks Deposit 

adjacent to the map area, may exist in the area south and east of 

Lavant Long Lake. Tremolite occurs in dolomite marbles 

throughout the area, and may be present in economic quantities in 

parts of the Elzevir Terrane. The Flinton Group rocks in the 

area are muscovite-rich, locally up to SO-40% mica, and these 

units, both within the map area and the Lavant area to the south 

should be further examined as a potential mica source. Sand and 

gravel deposits exist throughout the eastern part of the area, 

and have been locally exploited.
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collected by Papertzian and Kingston (1982)

from the OGS PETROCH Database 
(for sample location see p.204).

3) Map of the Lavant-Darling area showing the location 
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CAKlFrt MARBLES (unit 21) marbles
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A1203
Fe203
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MnO
MgO
CaO
Na20
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S
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H20-
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Cr
C.i
Li
li
fi)
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Zn
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oo. on
o.u
1.00
0.08
19.70
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0.61
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5
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00.00
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30.40
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46.70
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30.50
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30.20
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29.70
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0.01
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-5
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30.40
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oo.no
n.28

46.10
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43.00
55.46
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7
7

-3
-5

-10
il. 1M
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78TC243
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30.20
0.13
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l). 07
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53.78
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7
-3
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28.40
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44.40
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00.00
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20.70
29.70
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0.02
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0.13
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54.03

78TC245
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-5
-5
6

-3
-5
in
0.3M

10

78TC246

0.64
00.00
0.40
0.09
3.23
0.17
H. 40
29.20
0.10

nn.oo
0.03

00.00
0.02
0.04
0.18

45.60
53.50

78TC246
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-5
-5

7
-3
-5
16
0.3M

11

78TC249

3.59
00.00
0.47

00.00
1.54
0.15

20.10
28.20
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0.03
0.02

00.00
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0.03
0.23

44.80
54.40

78TC249
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-5
-5
S

-3
-5
18
0.2M
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78TC251

0.83
00.00
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00.00
0.34
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21.60
30.50
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0.01
0.03

00.00
00.00
00.00
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99.18
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-5
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-3
-5

-10
0.6M
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73TC25?
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00.00
0.31

00.00
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21.10
29.30
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00.00
0.04

00.00
00.00
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0.19

46.30
53.31

78TC252
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-5
6
5

-3
-5
in
0.9M
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78TC2S3

0.50
oo. on
0.51

nn.no
4.22
0.24
18.30
29.70
0.13
0.04
0.03

00.00
00.00
0.01
0.10

45.20
53.78

78TC2S3
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-5
-5
5

-3
-5

-10
0.3*
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78TC?S4

14.30
00.00
0.57

on. oo
0.31
0.01
n.89

41.00
0.40
0.34
0.05

oo.no
on. on
0.12
0.10
37.50
62.79

78TC2S4

60
-5
5
6

-3
-5
18
0.4M
6

7 H- lil 7;

21 .06
O.'ll
0.71
D. 11
0.77
0.03

21. 2J
29. VI
0.2'
0.11
n.oi

46. 7')
on. oo
Td. 01
r). fi?

46.5fl
120.71

'8-1073

30
-5
7

4
-3
-5

10
6

10
-10 

15

49:1 
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(unit 21) marbles
MAJOR

Si02
no2
AI203
*203
*0
nO
90
40
a20

K20
P205
C02
S
H20*
H20-
LOI
TOTAL

TRACE

OXIDE
78-1077

20.
0.
3.
5.
B.
0.
9.

19.
2.
0.
0.

30.
0.

00.
0.

28.
99.

ELEMENT

70
34
9S
79
29
38
64
60
30
17
07
00
47
00
59
10
92

7H-1077

Ag

B*
Co
C--
Cu
Li
11
Ph
Zn
Mo
Se
Sr
V
Y
Ga
Rh
Zr
Sn
Ph

-3

30
40
40
8

-3
55

10
8

SO

-10

20

78-1087

41.20
1.08

11. SO
0.82
3.38
0.1?
8.18

11. SO
S. 27
0.70
0.18

IS. 80
0.48

00.00
0.79
16.40

100.10

78-1087

90
30
20
8

-3
IS

30
8

120

-10

SS

78-932

27.50
00.00
O.S6
0.25
1.62
0.10
17.50
24. SO
00.00
00.00
0.01
38.40
0.01

00.00
0.39
36.90

110.94

78-932

.1

30
-5
-S
6

-3
-5
25
20
5

-5
80

-10
-10
-1

-10
-3
55

78-940

23.10
00.00
0.70

00.00
1.85
0.13

19.90
28.90
0.10

00.00
0.02

45.30
0.01
0.31
0.55

43.10
120.87

78-940

-1

40
-5
-5
8

-3
-5
45
IS
S

-S
100
-10
-10
-1

-10
-3
55

78-943

24.80
00.00
0.64
0.21
1.16
0.10
20.70
28.80
0.16

00.00
0.02

43.80
0.03

00.00
0.57

42.70
120.99

78-943

-1

30
-5
-S

175
-3
-5

-10
25
6

-5
150
-10
-10
-1

-10
-3
55

78-945

22.80
00.00
0.64

00.00
0.39
0.02

21.80
29.50
0.17

00.00
00.00
45.00
0.01

00.00
0.51

44.80
120.84

78-945

-1

30
-S
-5
6

-3
-5
35
7

-5
-5
80

-10
-10
-1

-10
-3
55

Ag
Au
84
Co
Cr
Cu
Li
Ni
Ph
Zn
Mo
Se
Sr
V
Y
Ga
Zr

Ph

78-946

45.40
1.39

15.90
1.37
4.70
0.20
S. 17
7.19
6.34
1.06
0.09
8.99
0.07
1.41
0.67
10.90
99.95

78-946

-3
-10 8
240
20

230
-S
6

60
-10
45
6

SO
ISO
250
30
20

100
-3
55

78-947

21.40
00.00
0.53

00.00
0.39
0.01
10.60
43.10
0.44
0.07
0.02
43.60
0.01

00.00
0.51

41.50
118.57

78-947

-1

30
-S
-S
30
-3
-5

-10
9
7

-5
ino
-10
-10
-i

-10
-3
55

79TC1S6

24.10
00. Of)
0.68

00.00
1.08
0.10
16.40
22.90
00.00
00.00
00.00
3S.60
0.01

00.00
0.34

00.00
101.20

73TC16S

SO
S
5

18
3
5

ID
10

-1
-10
-3
55
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CARTER MISCELLANEOUS SAMPLES

MAJOR OXIDE

78-1030 78-1081 78-1082 78-930 78-935 78-941

Si02
T i 02
A1203
Fe203
FeO
MnO
MgO
CaO
Na20
K20
P205
C02
S
H20 +
H20-
LOI
TOTAL

55.20
0.78
17.20
1.16
5.30
0.08
3.75
4.37
4.04
1.39
0.15
3.37
0.04
2.73
0.65
5.30

100.21

46.50
0.42
9.56
0.31
3.38
0.15
6.20
11.30
3.94
0.71
0.12
17.10
0.01
0.06
0.55
14.90

100.31

63.90
0.60
13.60
0.76
1.69
0.12
1.70
5.44
6.64
0.16
0.14
4.20
0.38
0.45
0.76
4.60

100.54

22.70
00.00
0.79

00.00
1 .61
0.07

20.80
26.60
2.74

00.00
0.15

39.40
3.07
0.46
0.41

34.20
118.80

56.50
1.30

18.10
3.34
4.70
0.12
2.67
6.08
4.24
1.32
0.39
0.23
0.06
1.29
0.47
1.70

100.81

66.80
0.01
1.27
0.02
0.39
0.23
0.18
17.10
00.00
0.18
0.01
14.10
0.18

00.00
0.44
13.60

100.91
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SAMPLE Si02

NO.

1660

1661
1662
1663
1664

1665
1666

16C7

1668

1669
1670

1671A
1671B
1672
1691

1692

1693
1694
1695

1696
1697
1698
1699
1700
1701
1702

1703

1704

1705
1706
1707
1708

1BC7
1874

1875
1E76

a
1.83
1.64
0.82
1.14
2.72

^0.2

5.26

1.19

1.16
1.12
9.09

5.74

^0.2

*20.2
1.21

9.64

4.55
1.68
7.53
4.47

1.44
2.39
4.63

U9.6

U7.5
3.74

6.91

0.59

0.45
3.18
15.5
3.02

1.01
M9.9

10.3
2. 95
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i
0.24

0.18
0.16
0.26
0.36

0.13
0.49

0.28
0.23
0.24

0.35
0.25

0.16
0.26
0.16

0.34

0.33
0.19
0.09
0.24
0.22
0.22
0.71

0.55
0.86
0.32

0.16

0.14
0.25
0.63
1.00
0.44

0.10
1.31

2. 25
0.72

Fe203
l

0.20
0.12
0.08
0.40

0.18
0.00

0.25

0.50
0.06
0.03

0.18

0.05

0.12

0.07
0.09

0.19

0.14
0.01
0.12
0.20
0.01
0.11
1.04

0.48
0.66
0.04
0.00

0.01

0.04
0.22
0.49
0.75

1.03
1.53

1.06
0.63

UgO

*

8.07
5.70
5.34

20.2

11.6
18.9
20.6

20.1
10.6
7.73

7.54

1.77

2.11
4.08
8.74

8.70

4.85
5.36
6.18
1.05
1.24
0.68
3.40
19.8
11.6
3.05

1.95
3.96

4.51
5.57

18.7
13.6

19.4
21.0

0.55
IS. 6

hU 

CaO
l

50.7

54.4
55.1

30.0
46.6

25.0
28.3

29.3
49.5

52.1
43.8

54.4

5.87

42.9
47.9

42.8

52.7
55.1
46.1
54.2

57.9
57.8
49.5
24.1
38.0
56.6
50.4

55.0
50.8
49.5
26.4
35.2

29.4
24.1

38.9
29.2

tRDLES 1 

Na20
i

0.00
0.00
0.00
'o.oo
0.00
0.00

0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00

N SOUTH -E ASTERN ONTARIO - PARTIAL ANALYSES 

K20 TiO, P00^ UnO L.O.I. Total

a
0.01
0.03
0.00
0.00

0.00

0.00

0.00

0.02
0.02
0.00

0.08
0.00

0.01
0.01

0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.21
0.00
0.00
0.01
0.00

0.00

0.04
0.23
0.23
0.01
0.00
0.02

0.88
0.07

l
0.00

0.00
0.00

0.03
0.02

0.00
0.02

0.01

0.00
0,00

0.01
0.00

0.00

0.00
0.00

0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.03
0.02
0.00
0.00

0.00

0.00
0.04

0.08
0.01

0.00
0.00

0.11
0.03

*
0.09

0.09
0.09

0.08
0.11

0.11
0.09

0.10
0.09

0.09
0.10

0.10

0.09
0.09
0.10

0.11
0.11
0.09

0.10
0.10
0.11
0.09
0.13
0.11
0.13
0.10
0.09

0.10
0.10
0.10
0.15
0.09

0.08
0.11

0.11
0.09

l
0.02

0.03
0.02

0.03
0.04
0.04

0.05

0.06
0.01
0.01
0.02

0.02

0.03
0.02
O.C2

0.02

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.03

.05

.05

.02

.02

.02

.07

.03

.03

.01

.01

.01

.01

.02

.05

.19

0.10
0.07

0.03
0.19

^
41.9

42.9
41.8
44.3

41.9
10.6
45.3

51.5
42.1

43.6
37.7
40.2

1.7
39.3

43.2
32.5
40.5
43.0
35.7

39.3
41.5
41.5
37.3
5.5

31.8
41.0

35.8

41.9

43.1
42.0

31.2

43.9

45.8
2.8
36.0

46.8

j
103.0
105.1
103.4
96.4

103.5

100.4

103.1
103.8
104.9

98.9
102.5

If 1.4
94.3
103.0
105.5
95.9

99.6

102.4
102.8
97.0

104.9

95.3

101.7

99.3
101.5

93.8
97.2

96.9

99.0

99.3
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APPENDIX 2

Map Showing the Location of Chemically Analyzed and
Assayed Samples From the Darling Area
Collected by Field Party Personnel

Triangles - Assay Samples

Circles - Chemically Analyzed Samples 
(major and trace elements)
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MARGINAL NOTES

INTRODUCTION
The Darling area is located 60 km west-southwest of the City of 
Ottawa, and includes parts of Bagot, Blithfield, Darling, and Lavant 
townships. The Village of Lanark lies 17 km southeast of the 
southeastern corner of the map area, and access is provided by 
Highway 511 which transects the map area. Additional access is 
provided by county, township, and cottage roads, as well as an 
abandoned Canadian Pacific right-of-way (the K and P trail) and 
numerous logging roads. Extensive till cover is present in the 
northwestern part of the map area, obscuring bedrock geology.

MINERAL EXPLORATION
The history of mineral exploration and production in the Darling 
area dates back to the 1890s when massive magnetite ore was 
extracted from the Darling (Occurrence 7), Radenhurst-Caldwell 
(Occurrence 3), and Yuilt (Occurrence 4) iron deposits. Shortly 
afterwards, the Blithfield Pyrite Mine (Occurrence 1) was devel 
oped, and between 1915 end 1930 over 6000 tonnes of pyrite ore 
was produced for sulphuric acid production.

A number of gold-copper-antimony deposits in the area, lo 
cated along the Robertson Lake Mylonite Zone and including the 
Ltttle Green Lake (Occurrence 9), Darling (Occurrence 6). and 
Bradford's Creek (Occurrence 5) deposits, have been explored 
sporadically since 1957 by several companies and individuals, 
including A.F. Taylor, A. Murray, J. Rankin, Siscoe Metals of On 
tario Limited, and Selco Mining and Development Limited (now 
Selco Mining and Minerals Division, BP Canada lnc.)(Carter et a/. 
1980; Assessment Files Research Office, Ontario Geological Sur 
vey, Toronto (AFRO)). Since 1984, Gleeson-Rampton Explorations 
Limited have explored extensively along the Robertson Lake 
Mylonite Zone (AFRO), and have identified a number of additional 
gold prospects within the map area (AFRO). In addition, they have 
demonstrated that till geochemistry is an effective exploration tool 
within the map area (AFRO, Rampton er a/. 1986).

In addition to gold, exploration for copper mineralization by 
Canadian Occidental Petroleum Limited took place in 1977 in the 
Bagot Lake area (AFRO). Carter er al. (1980) summarize the 
geology and development history of most iron, gold, and base 
metal deposits in the map area. Geological Data Inventory Folios 
(GDIF) are available for Bagot (OGS 1984a) and Blithfield town 
ships (OGS 1984b).

Two stone quarries have operated in the past adjacent to the 
southeastern corner of the map area. The Tatlock Omega (Blue) 
Marble Quarry operated between 1962 and 1971 producing blue, 
white, pink, and buff-coloured marble for decorative stone and 
terazzo uses (Storey and Vos I981a). Between 1963 and 1971, 
Anglestone Limited operated a marble quarry 750m southwest of 
the blue marble quarry (Storey and Vos 198la). Since 1977, this 
area has been the site of a large quarry operation which supplies 
white crushed marble (95 to 97 brightness) lo the Steep Rock 
Resources Inc. calcite plant in Perth, Ontario for use in fine and 
ultra-fine calcite products. A third quarry operated In the map area 
on Highway 511 at Marble Bluff (Occurrence 2) in a serpentinized 
marble band, but produced very little stone (Peach 1958).

PREVIOUS WORK
The area was first mapped in detail between 1948 and 1951 as 
part of the Clarendon-Dalhousie, and Darling and Lavant Town 
ship reports of Smith (1958) and Peach (1958) respectively. De 
tailed work on mineral deposits in the area was conducted by 
T.R. Carter for the Ontario Geological Survey (Carter et al. 1980) 
and as part of the requirements for an M.Sc. Thesis at the Univer 
sity of Toronto (Carter 1981). V.A. Jackson studied the Robertson 
Lake Mylonite Zone between White Mountain and Brook Lake for a 
B.Sc. Thesis at Carleton University. F. Kar bosk i (1980) mapped the 
adjacent Norcan Lake area to the west and did some reconnais 
sance work in the western part of the map area. T. Rivers' (1976) 
study of metamorphism and structure in the Om pa h area Included 
the southwest part of the map area near Clyde Forks.

GENERAL GEOLOGY
INTRODUCTION

The Darling area Is underlain by Precambrian rocks of Middle to 
Late Proterozoic age which form part of the Central Meta- 
sedimentary Belt of the Grenville Province. Granite pegmatite 
dikes (unit 22) cut most rock units in the area, but are most 
abundant along the margins of the Bartraw Dome. A few patches 
of basal Paleozoic deposits (unit 24) and post-P ree am brian re- 
go l iths (unit 23) are present in the map area. Late Paleozoic faults 
related to the Ottawa-Bonnechere Graben System cut through the 
map area.

Precambrian rocks In the area are separated into an eastern 
and a western domain by the Robertson Lake Mylonite Zone 
(RLMZ) (Figure 1). The eastern domain, which lies within the 
Sharbot Lake Terrane of Moore (1982) (Figure 1), is characterized 
by a package of mafic flows and pyroclastic rocks (unit 1), minor 
pyrittferous metasediments (unit 2), and calcitic (unit 3) and 
dolomitic (unit 4) marbles, all Intruded by gabbro, diorite, and 
tonalite of the Lavant Gabbro Complex (units 5 and 6). Folding in 
the eastern domain is tight. Rocks in the eastern domain are 
generally preserved at lower amphibolite facies, but locally middle 
to upper greenschist facies rocks are present (Figure 1). The 
eastern domain is cut into a number of structural blocks by late 
Paleozoic faults (Figure 1).

The western domain (Elzevir Terrane of Moore 1982) is char 
acterized by a package of mafic, intermediate and felsic volcanic 
rocks (units 7 and 8), metasedimentary rocks of predominantly 
volcanic provenance (unit 9), and calcitic (unit 11) and dolomitic 
(unit 12) marbles. These rocks are preserved at middle to upper 
amphibolite facies (Figure 1), and are considerably more de 
formed than rocks east of the RLMZ. Folding in the western 
domain Is tight to isoclinal. In the extreme western part of the 
area, the volcano-sedimentary sequence is folded about a dome 
of quartz diorite to tonalite gneiss, surrounded by migmatitic 
syenograniie gneiss, with considerable tectonic disruption and 
pegmatite injection along the intrusive/supracrustal contact, imme 
diately west of the RLMZ, in the western domain, are several dis 
continuous patches of muscovite-bear ing meta-arenites and 
muscovite-biotite-sillimanite schists which may be correlative with 
the Flinton Group (unit 17). These rocks are absent from the 
eastern domain and the RLMZ.

EASTERN DOMAIN

The eastern domain consists of a package of mafic metavolcanic 
and carbonate rocks intruded by the Lavant Gabbro Complex 
(Pauk 1984). The metavolcanic rocks (unit 1) are best exposed in 
the area south of Raycroft Lake and south of Darling Lake (areas 
II, III, Figure 1) and consist mainly of green to pale green weather 
ing, massive but commonly fractured aphanitic rocks cut by car 
bonate veins. Locally pillow structures are preserved in these 
rocks, as are beds of tuff breccia, lapilli tuff, and thinly to thickly 
bedded metatuffs. The latter, at amphibolite facies, locally pos 
sess 'feather amphibolite" textures. Thickness of the volcanic 
sequence is over 300 m.

The metavolcanic succession is overlain by roughly 100 to 
300 m of fine-grained, thinly bedded, silty to sandy clastic meta 
sedimentary rocks, black shales, felsic tuffs, and cherty beds of 
mainly volcanic exhalative provenance (unit 2), which are locally 
pyrittferous and grade into sulphide facies ironstones. These 
metasedimentary and exhalative rocks are overlain by calcitic 
(unit 3) and dolomitic (unit 4} marbles which show considerable 
textural variation. South of Raycroft Lake, dolomitic marble con 
taining algal-laminate stromatolites predominate, whereas south of 
Darling Lake, thinly bedded, graded, calcite turbidites are present. 
In the vicinity of Murray Lake, massive dolomite and calcite 
marbles are present, and calcite marbles are most abundant in the 
southeastern comer of the map area. In general, marbles in the 
eastern domain are relatively clean and free of impurities, al 
though a variety of calcitic marble with quartz-tremolite segrega 
tions and pods is common in the southeastern part of the map 
area (unit 3g).

The supracrustal succession is intruded by fine- to coarse- 
grained gabbro, diorite, tonalite, and granodiorite of the Lavant 
Gabbro Complex (units 5 and 6) (Pauk 1984). The Lavant Gabbro 
Complex consists of two main magmatic suites: a slightly older 
and more voluminous mafic suite dominated by medium-grained 
gabbro, which locally shows the presence of igneous layering and 
several compositionally distinct crosscutting gabbroic and dioritic 
phases; and, a slightly younger tonalite suite which consists of 
tonalite and granodiorite rocks which have forcibly intruded the 
gabbro and diorite phases to form intrusion breccias and small 
Intrusive bodies. The tonalite suite rocks occur mainly In the upper 
(roof) part of the gabbro and the overlying supracrustal rocks, 
particularly the marbles. The tonalite suite rocks are intimately 
associated with the mafic phases of'the body, and as suggested 
by Pauk (1984) are probably late stage differentiates of the 
original magma body.

The Lavant Gabbro Complex does not produce any extensive 
contact aureole with the country rocks, although locally, such as 

-4t Marble Bluff, it has serpentinized the surrounding marbles. 
Contact relationships with the country rocks are complex, and 
Inclusions, roof pendants and slivers of all types of country rock 
are present in the Lavant Gabbro Complex, particularly in the 
southern part of the area (area IV, Figure 1).

The eastern domain is divided into several crustal blocks, as 
shown in Figure 1, by late Paleozoic faults. These faults expose 
various levels through the Lavant Gabbro Complex and the supra 
crustal sequence. Block l (Figure 1) is the highest level strali- 
graphically, consisting mainly of marble cut by a few tonalite 
intrusions. Blocks II and lit expose the upper and lower part of the 
volcanic succession respectively. Block IV exposes the roof of the 
Lavant Gabbro Complex, and best exposes the contact relation 
ships with the country rocks. The tonalite phase of the Lavant 
Gabbro Complex is best exposed in this block. Block V is the 
deepest level stratigraphically, and consists of relatively homo 
geneous gabbro. Metamorphic grade increases to the south and 
east as shown in Figure 1, with blocks V and III exposing middle 
to upper greenschist facies rocks, and with blocks l, II, and IV 
exposing lower amphibolite facies rocks.

Cataclasis in all rocks in the eastern domain increases toward 
the RLMZ. Some fine-grained, sheared and chloritized rocks along 
the eastern edge of the RLMZ have been mapped in the past as a 
central volcanic-sedimentary sequence and have been termed the 
Joe Lake Volcanics (Pauk 1984; Carter 1981; Sangster 1970). In 
most instances, it is not possible to identify the protolith of these 
fine-grained rocks which are carbonate-veined, chlorltized, proto- 
mylonites inter layered with ferroan dolomite units that are exten 
sively mylonitized. It is likely that these rocks represent both 
mylonitlzed gabbro and metavolcanics. However, since the proto 
lith of these rocks cannot be determined, it is recommended that 
the term Joe Lake Volcanics be abandoned.

Although carbonate alteration and veining are best developed 
near and within the RLMZ, such veining and alteration occurs 
throughout the Lavant Gabbro Complex and the metavolcanic 
sequence, up to 15km east of the RLMZ. East of the RLMZ, 
carbonate alteration is more commonly manifested as a dissemi 
nation of brown-weathering carbonate as opposed to extensive 
veining. Some of this carbonate may not In fact be an alteration 
effect, but may represent carbonate incorporated in the meta 
volcanic rocks during eruption, particularly in the case of the 
metatuffs.

A few general statements can be made about the geologic 
history and paleogeography of the eastern domain. The area was 
one of active volcanism, of probable Surtseyian type, consisting of 
the eruption of pillow lava, massive flows, tuffs, and the develop 
ment of cinder and tuff cones of mainly basaltic composition. In 
part, these eruptions took place in an active carbonate basin. 
Locally exhalative activity and wave erosion formed the fine 
grained clastic sediments and sulphide-facies ironstones. As vol 
canic activity waned, carbonate deposition increased and buried 
the volcanic pile. Shallow areas saw deposition of dolomites and 
growth of algal-mats, followed by deposition of limestones. Deeper 
areas accumulated thinry bedded calcite turbid ites. The supra 
crustal sequence was then intruded by gabbros of the Lavant 
Gabbro Complex shortly after volcanism ceased, some phases of 
which may have been feeders to the volcanic succession. Local 
hydrothermal alteration and carbonate veining occurred in the 
volcanic rocks near the gabbro. Tonalites were intruded after the 
gabbro cooled and differentiated. Deformation during the El 
zevirian and Ottawan orogenies led to the present configuration.

WESTERN DOMAIN
The western domain consists of a package of amphibolite (unit 7) 
and quartzofeldspathic (unit 8) gneisses which are interpreted to 
be a sequence of mafic, intermediate, and felsic metavolcanic 
rocks; metasedimentary rocks (units 9 and 10), in part derived 
from volcanic sources (unit 9); and marbles (units 11 and 12); all 
of which are intruded by several small granite (unit 16) and 
dioritic (unit 14) intrusions. Rocks of the western domain are more 
intensely deformed and metamorphosed than rocks of the eastern 
domain. Deformation has destroyed most original textures in the 
a m ph l bo l iles and the quartzofeldspathic gneisses, although locally 
pyroclastic textures are preserved in both units. In addition, the 
massive character, grain size, and homogeneity of the quartzo 
feldspathic gneisses (unit 8) suggest that they may, in part, repre 
sent pyroclastic flow and subaqueous pyroclastic flow deposits. 
Locally these rocks grade into arenaceous and biotile-hornblende- 
quartz-plagioclase gneisses (unit 9) which probably represent 
sedimentary units derived from reworking of intermediate to felsic 
volcanic rocks.

In the western domain, calcitic marbles (unit 11) predominate 
in the area south of Flower Lake. Dolomitic marbles (unit 12) 
dominate further north, particularly where the marbles are asso 
ciated with mafic and felsic volcanic rocks. Algal-laminate 
stromatolites are common in the dolomitic marbles associated with 
the a m ph i bo l ites, and are shown on the map.

Complex, tight to isoclinal folding in the western domain. 
makes it difficult to unravel the original stratigraphic sequence 
present in this area, although in a general sense, the sequence 
would appear to be mafic volcanics (amphibolite), dolomitic and 
stromatolitic marbles, calcitic and dolomitic marbles and intermedi 
ate to felsic volcanics, and additional carbonate deposition. Fur 
thermore, there are some major facies changes from north to 
south, and east to west, in the western domain. The eastern part 
of the domain up to 1 to 2 km west of the RLMZ is dominated by 
amphibolite with dolomitic interbeds. To the north, felsic volcanics 
interfinger with the amphibolites.

The western part of the domain consists of all main rock 
types, but particularly the carbonate and felsic volcanic rocks. In 
the south, east of Lavant Long Lake, dolomitic and calcitic mar 
bles with thin interbedded layers of amphibolite, quartzo 
feldspathic gneiss, metawacke and meta-arenite predominate. 
West of Flower Lake, quartzofeldspathic gneiss inter fingers with 
the marbles, and forms a large body on both sides of Clyde Lake. 
Further north, the quartzofeldspathic gneisses grade into, and 
interfinger with, a sequence of para-amphibolile and biotite- 
hornblende-quartz-plagioclase gneisses, the latter representing 
volcanic-derived sedimentary rocks. Metamorphic grade also in 
creases from south to north in the western domain, complicating 
protolith recognition in the northern part of the area.

The west central part of the domain is underlain by a domal 
structure cored by quartz diorite to tonalite gneiss (unit 15), and 
mantled by a thick unit of migmatitic syenogranite gneiss (unit 16), 
which engulfs pods of anorthosite and gabbroic anorthosites 
(unit 13), amphibolite, para-amp h i bo l ile, and calcitic marble brec 
cia. It is unclear if the supracrustal/gneiss contact in this area is 
intrusive, unconformable, or tectonic.

The supracrustal sequence in the western domain, despite 
greater deformation and metamorphism is clearly different from 
that in the eastern domain. In the western domain, the volcanic
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PHANEROZOIC 
CENOZOIC 

QUATERNARY
PLEISTOCENE AND RECENT

LEGEND""

25 Till, sand, gravel, and organic deposits 

UNCONFORMITY

24 Fault gouge, related to Ottawa-Bonnechere 
Graben Faults

FAULT CONTACT

23a Limestone, dolostone
23b Limestone, in karst features
23c Regoliths developed on the Precambrian

UNCONFORMITY

PRECAMBRIAN
LATE PROTEROZOIC^ 6

LATE TECTONIC TO POSTTECTONIC FELSIC INTRUSIVE 
ROCKS 

Potassic Pegmatitic Intrusive Rocks

22 22 Unsubdivided
22a Biotite-quartz-plagioclase tonalitic, coarse- 

grained to pegmatitic veins, showing varied 
degrees of deformation

22b Biotite-magnetite-quartz-plagioclase granitic, 
coarse grained lo pegmatitic veins, showing 
varied degrees of deformation

INTRUSIVE CONTACT

MIDDLE TO LATE PROTEROZOIC 
ROBERTSON LAKE MYLONITE ZONE (RLMZ)

Carbonate Rocks (Massive and Mylonitic)

21

20

21a Calcitic mylonite and protomylonite 
21 b Dolomitic mylonite and protomylonite 
21c Brown weathering, massive dolomite 
21d Areas of extensive carbonate veining and

alteration, may include up to 50 percent units 19
or 1

FAULTED CONTACT 

Felsic Ultra- and Protomylonites

20a Felsic ultramylonite and protomylonite derived
from unit 18. 

20b Felsic ultramylonite and protomylonite derived
from siliceous clastic metasedimentary rocks
(unit 10, 2) and felsic metavolcanic rocks
(Unit 8) 

20c Felsic ultramylonite and protomylonite of
unknown protolith, includes felsites 

20d Felsic ultramylonite and protomylonite derived
from unit 6

FAUL TED CONTACT 

Mafic Ultra- and Protomylonites

19a Mafic ultramylonite and protomylonite derived
from gabbro (unit 5) 

19b Mafic ultramylonite and protomylonite derived
from gabbro (unit 13) 

19c Mafic ultramylonite and protomylonite derived
from mafic meiavolcanics (unit 1) 

19d Mafic ultramylonite and protomylonite derived
from mafic metavolcanics (unit 7} 

!9e Mafic ultramylonite and protomylonite of
unknown protolith

FAULTED CONTACT 

Felsic Intrusive Rocks (Addington Pluton)

18 Unsubdivided
Fine-grained, well-foliated, muscovlte-biotite
granite gneiss

18b Medium-grained muscovite-biotite granite gneiss 
I8c Microbreccia, in mylonitic rocks derived from

18a,b
18d Large inclusions of gabbro (Unit 5) in 18a,b 
18s Sheared granite gneiss

FAULTED CONTACT

ELZEVIR TERRANE
METASEDIMENTARY ROCKS (FLINTON GROUP) 

Siliceous Clastic Metasedimentary Rocks

I7a Medium- to coarse-grained pelitic schist, biotrte-
muscoviie schist, biolite schist (Bishop Corners
Formation) 

17b Light to dark grey, fine-grained, pyrite-biottte-
muscovite meta-arenite, interlayer of rusty
biotite-muscovite schist (Bishop Corners
Formation) 

17c Medium-grained, pinkish grey, potass!um-
f elds par-blot ite-plagioclase gneiss and schist
with porphyroblasts of muscovite (meta-arenite)
(Bishop Corners Formation) 

17d Hornblende-biotite-diopside-carbonate -
muscovite-schist, interfered biolite -muscovite
schist (Fernieigh Formation)

UNCONFORMITY?

FELSIC INTRUSIVE ROCKS 
Granites

16 16
16a
16b

Unsubdivided
Medium-grained, pink, biotite syenogranite
Medium- to coarse-grained, foliated, migmalitic,
biotite-hornblende syenogranite to quartz syenite
gneiss

Tonalite, Quartz Diorite, Trondhjemite

sequence consists of roughly equal amounts of mafic, intermedi 
ate, and felsic rocks, which interfinger with the carbonate rocks, 
and in the case of the felsic volcanic rocks south of Flower Lake, 
It appears that these were erupted during active carbonate deposi 
tion. The volcanic rocks themselves are distal from the main 
volcanic edifices as indicated by the lack of coarse pyroclastic 
units and obvious flow rocks.

About 1 km west of the RLMZ, a number of distinctive, clastic 
metasedimentary rocks (unit 17} occur as a, series of discontinu 
ous bands: consisting of muscovite-r i eh, biotlte-sillimanite schists 
and hematite-stained. muscovite-rlch meta-arenites and meta- 
quartzarenltes. Similar rocks in the Lavant area to the south and at 
Clyde Forks have been correlated with the Bishop Corners and 
Fernieigh formations of the Flinion Group (Pauk 1984; Rivers 
1976). These muscovlte-rich rocks in the map area have under 
gone the same degree of metamorphism and deformation as the 
surrounding rocks. No evidence for an unconformable relationship 
with the Grenville Supergroup could be found in the area, and 
other than a slightly aluminous bulk-rock composition, there is no 
a priori reason to consider these rocks as part of the Flinion 
Group. It Is conceivable that other Flinton Group rocks may be 
present in the area, for example dolomitic marbles, but lacking any 
distinctive lithological or other traits, they cannot be distinguished 
from the Grenville Supergroup within the map area.

ROBERTSON LAKE MYLONITE ZONE (RLMZ)

The Robertson Lake Mylonite Zone (RLMZ) was first named by 
Smith (1958) as the Robertson Lake Shear Zone which extended 
from Lavant Lake to Joe Lake. Smith (1956) did nol put precise 
limits on the width or extent of the zone, but subsequent mapping 
has traced the zone 20 km to the north to White Lake (Carter 
1961; Jackson 1980). and 50km to the south (Wolff 1982; Pauk 
1984).

Carter (1981), Jackson (1980), and Pauk (1984) all recognized 
that the zone contains mylonitic rocks, and Carter (1981) and 
Jackson (1980) defined the zone as a band of ultramy Ion iles thai 
occurred mainly east of the Addington Pluton, although both re 
ported a thin mylonite zone on the west side of the Addington 
Pluton. As defined here, the RLMZ includes the mylonite, ultra 
mylonite, and protomylonltes (units 19, 20, and 21). The Addington 
Pluton (unit 18) in the area is a large block of material caught up 
within the RLMZ. The RLMZ dips to the south-southeast at about

50 to 40 along its western margin and from 20 to 15 along its 
eastern margin.

The mylonites in the RLMZ vary according to the nature of the 
adjacent country rocks. This is an effect most noticeable along the 
western margin of the RLMZ, mainly because of the greater 
lithological variation that occurs from north to south along this 
margin. In the south part of the area, where the Addington Pluton 
is preserved as a sliver within the mylonite zone, the western 
RLMZ consists mainly of felsic ultramylonite (unit 20), whereas the 
eastern RLMZ consists of ultra- and protomylonites derived from 
mafic metavolcanic rocks, gabbro (unit 19), and marble (unit 21). 
North of the Addington Pluton, me two-fold character of the RLMZ 
persists, with the eastern zone consisting of chloritized ultra- and 
protomylonites derived from metagabbro and dolomitic marbles. 
There, the western RLMZ consists of mylonite derived from am 
phibolite and metadiorites, both of which are less chloritized than 
rocks to the east. Further north, near the north boundary of the 
map area, the western RLMZ contains abundant bands of mylonitic 
dolomite marble, reflecting a thick band of dolomite west of the 
RLMZ.

Gold-antimony-copper deposits in the area previously de 
scribed in detail by Carter et al. (1980) and Carter (1981) 
(Occurrences 5, 6, 9, and 10), and new deposits outlined by 
Gleeson-Rampton Explorations Limiled (AFRO) (Occurrences 12 
and 13), are hosted generally in ferroan dolomite horizons within 
the eastern part of the RLMZ, the zone derived from the eastern 
domain lithologic sequence. Although Carter (1981) is probably 
correct in stating that these deposits were initially syngenetic, 
alteration and carbonatization associated with development of the 
RLMZ has probably served to concentrate mineralization within the 
RLMZ.

The RLMZ is a major tectonic feature that extends over 90 km 
from the Precambrian-Paleozoic boundary north to White Lake, It 
separates rocks that are lithologically distinct and that have had 
different deformational histories, and juxtaposes rocks of vastly 
different metamorphic grade. The RLMZ is probably a low-angle 
thrust fault along which rocks to the east have been thrust 
westward over higher grade rocks. The RLMZ probably developed 
during the Ottawan Orogeny, but it may have had some later 
movement, as the Mt. St. Patrick Fault (late Paleozoic) appears to 
be truncated by it The RLMZ seems to be offset by the Clyde 
River Fault. In fact, the preservation of. low metamorphic grade 
rocks along the fault may be related to vertical movement along 
the RLMZ in the Late Proterozoic-Early Paleozoic.

ECONOMIC GEOLOGY
GOLD-COPPER-ANTIMONY DEPOSITS

Carter (1981), Carter et al. (1980), and Pauk (1984) describe these 
deposits both within the map area and in the Lavant area to the 
south. Extensive descriptions including assay values and grade 
and tonnage estimates are provided in Carter et al. (1980). The 
deposits described by Carter et al. (1980) are all located in the 
eastern part of the RLMZ and are hosted in ferroan dolomite. 
Mineralization consists of gold in association with tetrahedrite and 
pyrite, with azurite and malachite staining commonly associated 
with the tetrahedrite. Gleeson-Rampton Explosions Limited have 
also located several other occurrences within the RLMZ (AFRO). 
The most noteworthy of these other occurrences is located on the 
southeast shore of Darling Long Lake (Occurrence 12), and is 
hosted in weathered, hematitized carbonate, and it is possible thai 
gold in this showing has been enriched due to weathering. Ramp- 
Ion er al. (1986) have noted that till geochemistry is a useful 
exploration tool within the RLMZ and the eastern domain. Two 
assay samples collected by field party personnel from this show 
ing (Occurrence 12) gave values of 4850 and 875 ppm copper and 
70 and 140 ppm gold respectively.

While the eastern RLMZ as a whole remains the most favoura 
ble target zone for gold exploration, within this target area, inter 
sections of the RLMZ with other faults and splays off of the main 
zone may make most worthwhile exploration targets.

OTHER PRECIOUS AND BASE METAL PROSPECTS

A sample from a weathering crust on Highway 511, 500 m south of 
ihe northern sheet boundary (UTM 18, E371925, N5011650) as 
sayed ISppb gold and 170 ppm copper. Gleeson-Rampton Ex 
plorations Limited regarded to ppb gold as anomalous (AFRO).

No previous exploration or assessment work has been filed on 
the area of pyrttiferous sediments southwest of Raycroft Lake, 
although the area has been staked at various times.

Gleeson-Rampton Explorations Limited report a gold soil anom 
aly over the western contact of this zone along the Indian River 
(AFRO). Grab samples from this unit collected by field party 
personnel showed no systematic metal values, although various 
samples were enriched in gold (15 to 30 ppb), copper (150 to 
300 ppm), and zinc (400 to 500 ppm) in comparison to barren 
samples from Ihe same unit. This zone may warrant additional 
exploration.

Carter er at. (1980) describe In detail Ihe other base metal 
occurrences in the map area, most notably the Blithfield pyrite 
deposit (Occurrence 1). Assay samples collected from this deposit 
by field party personnel showed no metal or gold enrichment. 
Since the writing of the report by Carter ef al. (1980), the ore 
dump has been bulldozed, so that most features described by 
Carter et al. (1980) are no longer visible.

Exploration for copper was conducted in the Bagot Lake area 
in 1977 by Canadian Occidental Petroleum Limited in an area 
underlain 'by amphibolite and quartzofeldspathic gneisses of the 
western domain (AFRO). Dolomitic marbles in the area, particularly 
those containing stromatolites, may be worthy targets for zinc 
mineralization.

The Lavant Gabbro Complex has been poorly studied in the 
past, and no geochemical data exists for this complex, it is a 
differentiated igneous intrusion, is locally layered, and shows a 
considerable compositional range from ultramafic phases to gab 
broic anorthosite. It may be a worthwhile target for platinum 
exploration, both within the map area and the Lavant area to the 
south.
IRON AND RARE-EARTH MINERALIZATION

Carter er a/. (1960) have described in detail several small massive 
magnetite deposits within the Darling area. Deposits in the eastern 
domain (Darling deposits, Occurrence 7; Yuill Deposit, Occurrence 
4; Lavant Deposit, Occurrence 8; several aeromagnetic anomalies 
reported by Gleeson-Rampton Explorations Limited (AFRO)) occur 
within the margin of, and as contact metasomatic deposits asso 
ciated with, the Lavant Gabbro Complex. Deposits in (he western 
domain are found as massive magnetite within (he amphibolite 
succession, and may be related in origin to metavolcanics. The 
largest of these is the Radenhurst-Cal d we 11 Deposit (Occurrence 3) 
described in detail by Carter et al. (1980). An assay sample from 
this deposit collected by field party personnel assayed 1200 ppm 
lanthanum; 1450 ppm cesium; and 385 ppm neodymium. In this 
respecl it is similar to Ihe Victoria Iron Mine in the Minden area 
which is also LR E E-enriched (Easton 1987). Additional work on 
this deposit for rare-earth mineralization is probably warranted. 
MARBLE

The presence of an operating quarry and a past producer adjacent 
lo the map area indicates that the area may have considerable 
potential for marble production in the future. Exploration for clean 
calcite marbles of the type produced currently at Tatlock should 
focus on the southeast corner of the map area, particularly east 
and north of Murray Lake in block l (Figure 1). Calcitic marbles in

block IV (Figure 1) of the eastern domain may also be favourable. 
Large areas of clean dolomitic marbles exist west of Murray Lake, 
and along the White Lake road where It joins with Highway 511. 
Unusual varieties of marble occur at Marble Bluff (Occurrence 2) 
where a patterned, green serpentine marble is present in contact 
with gabbro; and south of Raycroft Lake (UTM 18, E381825, 
N5007760), a 20 to 30 m band of clean, pink marble extends 
along a strike length of 200 to 300 m. In (he western domain, the 
best exploration area for marble is east of Lavant Long Lake 
where a variety of marble types are exposed along a forest 
access road. A band of calcite marble is present along the contact 
of the supracrustal sequence and Ihe migmatilic syenogranite 
gneisses to the west, and contains 0.5 to 1 percent graphite and 
1 percent coarse phlogopite. It is the most consistently graphitic 
marble unil in the area.

INDUSTRIAL MINERALS

Marl has been reported on the west shore of Joe Lake (Storey and 
Vos 1981 b) (Occurrence 11) and may be present in the area of 
Clay and Little Green lakes. Quartz-tremolite horizons are present 
within many of the dolomite marbles although no massive 
tremolite deposits were located by field party personnel. No sur 
face graphite prospects were located, however, the RLMZ and the 
faults in the eastern domain may be potential exploration targets 
for graphite. Some of the Flinton Group correlatives wes) of the 
RLMZ are rich in muscovite, and this discontinuous band of rocks, 
and similar rocks to the south in Ihe Lavant area may have 
potential as muscovlte-producers.

Sand and gravel occur extensively in Ihe map area, and some 
deposits have already been exploited locally. They occur mainly 
along the RLMZ and Highway 511, and include the delta complex 
north of Joe Lake near Gordon Rapids, the kame complex south of 
Little Green Lake, and an extensive sand and gravel plain north of 
the locality of White.
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Figure 1. Major structural elements, crustal blocks, and distribu 
tion of metamorphic grade within the Darling area.
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PROPERTIES AND OCCURRENCES
PAST-PRODUCERS

1. Blithfiek; Pyrite Mine (py. S)
2. Marble Bluff Quarry (mb, st)
3. Radenhurst-Caldwell Mine (Fe, REE)
4. Yuill Iron Mine (Fe) 

OCCURRENCES
5. Bradford's Creek Deposit (Au)
6. Darling Deposit (Au)
7. Darling Iron (Fe) 
B. Lavant Iron (Fe)
9. Little Green Lake (Au)

10. Joe Lake (Au)
11. Joe Lake Marl (marl)
12. Rampton - Gleeson #1 (Au, Cu)
13. Rampton-Gleeson #2 (Au)

ABBREVIATIONS
Au......................................................................... Gold
Cu............................................................... Copper
Fe ....—.———..........,...............,..........—.....— Iron
mig ........p................................................... magnetite
mb .............-...........———.................——. Marble
py........................................................................ pyrite
REE ......,,.,............................. Hare Earth Elements
S .............,..,—...............................................- Sulphur
st....................,,..—...........—...~..............,...... slone
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Geology not tied to surveyed lines. 
Magnetic declination approximately 11 C50'W in 1987. 
Metric Conversion Factor: 1 foot = 0.3048 m

15 Unsubdivided
15a Medium-grained, grey, foliated hornblende-

biotite quartz diorite to tonalite gneiss, commonly 
cut by tonalite gneiss, commonly cut by tonalite 
pegmatite and granodioritic pegmatite veins

15b Heterogeneous diorite to tonalite gneiss, 
commonly cut by granodioritic to granilic 
pegmatite veins, inclusion rich (marginal phase 
of unit 15b)

15c Gneissic tonalite to trondhjemite with screens of 
garnet amphibolite gneiss (unit 7). Locally 
injection migmatite, lit par lit gneiss, and 
intrusion breccia

MAFIC INTRUSIVE ROCKS 
Diorite, Gabbro

Medium- to coarse-grained gabbro diorite 
Medium- to coarse-grained gabbro 
Medium- to coarse-grained diorite 
Fine-grained gabbro

Gabbroic Anorthosite

Gabbroic anorthosite gneiss 
Anorthosite gabbro gneiss

INTRUSIVE CONTACT

METASEDIMENTARY AND METAVOLCANIC ROCKS 
(GRENVILLE SUPERGROUP) 

METASEDIMENTARY ROCKS 
Carbonate Metasedimentary Rocks (dolomitic)

12 Unsubdivided
12a Fine-grained dolomite marble, massive 
12b Fine- to medium-grained dolomite marble, 

bedded
12c Medium- to coarse-grained dolomite marble, 

massive
12d Dolomile marble with layers and lenses of fine 

grained, siliceous metasediments
12e Dolomite marble, with Eozoon canadertese 

huntingdon
12s Serpentine
12t Tremolite
!2z Dolomitic marble mylonite

Carbonate Metasedimentary Rocks (calcitic)

11 Unsubdivided
1 la Fine-grained calcite marble, massive
11b Fine- to medium-grained calcite marble, bedded
11c Medium- to coarse grained calcite marble,

massive 
11d Calcite and dolomite marble, not interbedded.
.11g Calcite marble and calc-silicate, mm to cm scale 

bedding, quartz pods common as layers 
("Tatlock-type" marble)

11m Skarn
tit Tremolite
11x Marble tectonic breccia, calcite matrix

Siliceous Clastic Metasedimentary Rocks

Unsubdivided
Fine-grained feldspathic felsite, probably
derived from arkose
Feldspathic litharenite, biotite-muscovite 
quartzofeldspathic gneiss
Fine-grained quartzose felsite, probably derived 
from arenite
Biotite-muscovite quartzofeldspathic schist, 
probably derived from wacke 
Biotite quartzofeldspathic schist, probably 
derived from wacke
Dark grey, very fine-grained, laminated biotite- 
calcite schist (metamudstone)
Rusty-weathering quartzofeldspathic schist

10c

10d

lOf

10h

10r

Siliceous Clastic Metasedimentary Rocks, may include 
Felsic and Intermediate Metatuffs and Metasedimentary 
Rocks of Mainly Volcanic Provenance

! 9 Unsubdivided
9a Biotile-quartz-hornblende-piagioclase schist to

gneiss, probably derived from mafic tuffs,
reworked luffs, volcanic-derived wackes 

9b Hornblende-b lot i le-quartz-plagioclase schist to
gneiss, probably derived from intermediate to
felsic tuffs, reworked tuffs, volcanic-derived
wackes 

9c 9a, b, in ter layered with calcitic and dolomitic
carbonate bands, calc-silicate bands, and units
7 and 8

METAVOLCANIC ROCKS 
Felsic lo Intermediate Metavolcanics

Unsubdivided
Medium-grained, light-grey to pink, biotite-
plagioclase-quartz gneiss (felsic metavolcanics)
Fine- to medium-grained, light grey hornblende-
biotite-plagioclase-quartz gneiss (felsic meta
volcanics)
Fine- to medium-grained, dark grey to grey,
biotile-hornblende-quartz-plagioclase gneiss
(intermediate metavolcanics)
Sheared phases of the above unit

8b

8c

as

Mafic Metavolcanics

7 Unsubdivided
7a Dark grey-green, fine- to medium-grained,

horn blend e-plagioclase gneiss 
7b 7a, with garnet
7c Greenish-grey, fine- to medium-grained, biottte-

hornblende-plagioclase gneiss 
7d 7a. hornblende porphyroblastic 
7r Gossan developed in rocks of unit 7 
7s Sheared phases of ihe above unit

FAULTED CONTACT?

SHARBOT LAKE TERRANE
MAFIC TO INTERMEDIATE INTRUSIVE ROCKS (LAVANT 
IGNEOUS COMPLEX)

Intermediate Intrusive Rocks

Unsubdivided
Medium-grained, weakly foliated, quartz diorite
to tonalite
Medium-grained granodiorite
Medium-grained monzogranite
Medium-grained monzonite to syenite
Sheared and carbonate-veined phases of the
above units

6b 
6c 
6d 
6k

Mafic Intrusive Rocks

5 Unsubdivided
5a Fine-grained gabbro, gabbro diorite, diorite
5b Medium-grained gabbro
Bc Medium-grained diorite and gabbro diorite
5d Dark green to black, medium-grained, pyroxene

gabbro, locally porphyritic to poikiloblastic 
5e Ultramafic xenoliths in unit 5a,b,c 
5f Medium- to coarse-grained anorthositic gabbro 
5g Coarse-grained to very coarse-grained gabbro,

locally ophitic textured, locally coarse
hornblende segregations 

5h Relict igneous layering 
Sj White aplite veins cutting units 5a,b,c 
5k Sheared phases of the above, commonly

altered, carbonate-veined

METASEDIMENTARY AND METAVOLCANIC ROCKS 
(GRENVILLE SUPERGROUP) 

METASEDIMENTARY ROCKS 
Carbonate Metasedimentary Rocks (dolomitic)

4 Unsubdivided
4a Fine-grained dolomite marble, massive 
4b Fine- to medium-grained dolomite marble, 

bedded
4c Medium- to coarse-grained dolomite marble, 

massive
4d Dolomite marble with layers and lenses of fine- 

grained, siliceous metasediments
4e Dolomite marble, with Eozoon canadenese 

huntingdon
4z Dolomitic marble mylonite

Carbonate Metasedimentary Rocks (calcitic)

3 Unsubdivided
3a Fine-grained calcite marble, massive
3b Firw- to medium-grained calcite marble, bedded
3c Medium- to coarse grained calcite marble,

massive
3f Calcite and dolomite marble, interbedded 
3g Calcite marble and calc-silicate, mm to cm scale

bedding, quartz pods common as layers
(*Tatlock-type" marble) 

3m Skarn
3r Rusty weathering calcite marble 
3s Serpentine 
3t Tremolite " ~ -- —-

Siliceous Clastic Metasedimentary Rocks

Unsubdivided
Thinly bedded, buff to grey, fine-grained, felsite 
(metasiltstone. felsic metauff) 
Thinly to medium bedded, buff to grey, meta- 
arenite
Black, finely-laminated schist (metamudstone) 
2c, but containing 5 to 10 percent disseminated 
sulphides
Sulphide facies ironstone 
Rusty-weathering, quartzofeldspathic schist 
(rusty meta-arenite)

2b

2C 
2d

2i 
2r

METAVOLCANIC ROCKS 
Mafic Metavolcanic Rocks

1 Unsubdivided
1a Green to dark green, fine- to medium-grained, 

hornblende-piagioclase gneiss (metaflows)
1b la, with disseminated brown carbonate and

carbonate veining (metaflows) 
1c 1a, but plagioclase porphyritic 
1d 1a, but with calcite amygdules 
If Mafic, thinly layered, metatuff
lg Fine-grained lo aphanitic, thinly layered, dark 

green to black, hornblende-plagioclase gneiss 
(metatuff?)

1h Mafic lapilli-tuff, tuff breccia (coarse pyroclastic 
deposits, debris flows)

Ip la, pillowed
1s Sheared phases of the above units

NOTES
a) This is a field legend and may be changed as the result of 

subsequent laboratory investigations.
b) Unsubdivided outcrops include: (i) small outcrops where it is 

not possible to completely characterize the rock unit except in 
broad terms; (ii) outcrops from other sources not visited by 
field party personnel.

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

d) All Precambrian rocks have been subjected to regional meta 
morphism; many non-metamorphic terms are used for the 
sake of brevity and where the protolith is established. 
For mineral modifiers, least abundant mineral is listed first.e)
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the information presented on this map; however, the Ontario Min 
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