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ABSTRACT 
The map-area, between Lat. 50°55' and 51°12'30"N. and Long. 90°10' and 90°42'30"W. in the Districts of Thunder Bay and Kenora, is 23 miles long and 16 miles wide, and comprises about 350 square miles. The centre lies 60 miles north of Savant Lake station on the Canadian National railway. 

92° 91° 90° 

92° 91° 90' 
Figure 1 — Key map showing loca­
tion of map-area. Scale, 1 inch to 

50 miles. 
The bedrock, of Precambrian age, contains an older assemblage of: metasediments and metavolcanics and associated basic intrusions; younger acid intrusions; and diabase. The unconsolidated till, sand, gravel, and clay are mainly of Pleistocene age. The older assemblage comprises interzoned metasediments and metavolcanics. Metasediments, mainly quartz-mica schist, arkose, grey-wacke, and banded iron formation, form the lower part of the sequence. They are conformably overlain by a substantial thickness of assorted acid to basic volcanic tuffs, flows, and breccias. Occasional dikes, sills, and larger irregular masses of metadiorite and metagabbro are present. Granitic intrusions, ranging from narrow dikes up to large stocks 6 miles in diameter, are present. In addition, granite gneiss and migmatite, part of a large regional mass, underlie the south margin of the area. A single dike of fresh diabase was observed. Metavolcanics and metasediments have been folded about east-trending east-plunging axes. A principal anticline, isoclinally overturned to the north, follows the south shore of Lake St. Joseph. Other parallel folds are indicated to be present. Although local transverse faults are common, no evidence of significant faulting was observed. The map-area contains two large deposits of low-grade concentrating-type magnetite iron formation. The Sanjo Iron Mines Limited property at Lake St. Joseph is reported to contain 618,000,000 tons of open-pit mag­netite iron formation averaging 23.1 percent soluble iron, and yielding a concentrate averaging 67.6 percent soluble iron at a concentration ratio of 3.5 to 1. The Belcher-Doran property at Doran Lake is reported to contain 376,000,000 tons of magnetite iron formation averaging 19.2 percent magnetic iron, and yielding a concentrate averaging 68.1 percent soluble iron at a ratio of concentration of 4.52 to 1. A chip sample across a spodumene-bearing pegmatite zone, ap­proximately 50 by 100 feet long at East Pashkokogan Lake, assayed 1.25 percent LizO. Other zones may be present nearby. Of the numerous small local, conformable disseminated sulphide zones present in the volcanic rocks, sixteen were sampled and assayed and showed traces of copper, nickel, and gold. Minor disseminated pyrite, present in highly sheared rock near the south shore of Doran Lake, is considered to warrant further investigation. 

vi 



Geology of 
Pashkokogan Lake-Eastern Lake St. Joseph Area 

Dis t r i c t s of T h u n d e r Bay a n d Kenora 

B Y 

A . M . G O O D W I N 1 

Introduction 
FOLLOWING THE DISCOVERY A N D EXPLORATION OF LARGE LOW-GRADE IRON DEPOSITS IN 

THE L A K E S T . J O S E P H AREA B Y M I N I N G C O M P A N I E S IN THE LATE 1 9 5 0 S , THE ONTARIO 

D E P A R T M E N T OF M I N E S BEGAN A SYSTEMATIC GEOLOGICAL SURVEY OF THE LARGE BELT OF 

PRECAMBRIAN VOLCANIC, SEDIMENTARY, A N D IGNEOUS ROCKS THAT UNDERLIES THE GENERAL 

L A K E S T . J O S E P H REGION. T H E INITIAL PHASE OF THIS SURVEY, C O M M E N C E D IN 1 9 6 2 WITH 

THE M A P P I N G OF THE P A S H K O K O G A N - E A S T L A K E S T . J O S E P H AREA, IS DEALT WITH IN THIS 

REPORT. 

Loca t ion 

T H E M A P - A R E A IS BETWEEN L A T . 5 0 ° 5 5 ' A N D 5 1 ° 1 2 ' 3 0 " N . A N D L O N G . 9 0 ° 1 0 ' A N D 

9 0 ° 4 2 ' 3 0 " W . IN THE DISTRICTS OF T H U N D E R B A Y A N D KENORA. IT IS 2 3 MILES LONG A N D 

1 6 MILES WIDE, OR 3 5 0 SQUARE MILES IN AREA, WITH ITS CENTRE 6 0 MILES NORTH OF S A V A N T 

L A K E STATION ON THE C A N A D I A N NATIONAL RAILWAY. T H E AREA INCLUDES ALL OF P A S H K O ­

KOGAN L A K E , THE EAST HALF OF L A K E S T . J O S E P H , A N D D O R A N L A K E . 

Access 

PROVINCIAL H I G H W A Y 5 9 9 , FROM S A V A N T L A K E TO PICKLE CROW, PASSES THROUGH 

THE EASTERN PART OF THE M A P - A R E A . T H E HIGHWAY APPROACHES THE NORTHWEST CORNER 

OF PASHKOKOGAN L A K E A N D PASSES AROUND THE EAST E N D OF L A K E S T . J O S E P H , WHICH 

PROVIDES READY ACCESS B Y WATER TO MOST PARTS OF THE AREA. I N ADDITION, NUMEROUS 

SMALLER LAKES A N D STREAMS FACILITATE ACCESS TO MORE REMOTE PARTS. SOULES B A Y , ON 

THE SOUTH SHORE OF L A K E S T . J O S E P H IN THE CENTRE OF THE M A P - A R E A , PROVIDES DIRECT 

ACCESS TO IRON DEPOSITS IN THE I M M E D I A T E VICINITY A N D INDIRECT ACCESS B Y W A Y OF 

T H E L M A L A K E TO IRON DEPOSITS AT D O R A N L A K E . 

M a p p i n g M e t h o d a n d Rock Exposure 

FIELD M A P P I N G WAS CONDUCTED B Y P A C E - A N D - C O M P A S S TRAVERSES AT INTERVALS OF 

}/i MILE. RESULTS WERE PLOTTED AT A SCALE OF 1 INCH TO % MILE ON B A S E M A P S ( C R O N A -

FLEX) PROVIDED B Y THE CARTOGRAPHIC U N I T OF THE ONTARIO D E P A R T M E N T OF M I N E S . 

BECAUSE THE DRIFT-COVER WAS KNOWN TO B E EXTENSIVE, AIR PHOTOGRAPHS WERE EX­

A M I N E D IN DETAIL FOR POTENTIAL OUTCROP AREAS BEFORE THE START OF THE FIELD SEASON. 

FIELD EXPERIENCE QUICKLY DEMONSTRATED THE EFFICIENCY OF THIS METHOD OF ELIMINATING 

HEAVILY DRIFT-COVERED ZONES, WHICH THEN RECEIVED ONLY M I N I M U M ATTENTION. 

1 Geologist, Ontario Department of Mines, Toronto. 
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OUTCROPS ARE VERY SCARCE IN THE VICINITY OF NUMEROUS THICK MORAINAL ZONES A N D 

ESKERS THAT TREND IN A GENERALLY SOUTHWEST DIRECTION ACROSS THE AREA. B E T W E E N THESE 

BELTS, HOWEVER, A N D ALONG THE SHORES OF LAKES A N D STREAMS, ROCK EXPOSURES ARE FAIRLY 

PLENTIFUL. 

UNTIL THE MIDDLE OF A U G U S T 1 9 6 2 , THE LEVEL OF L A K E S T . J O S E P H WAS 6 TO 1 0 FEET 

BELOW NORMAL. T H I S CONDITION AFFORDED UNUSUALLY FINE SHORELINE EXPOSURE. LATER 

IN THE FIELD SEASON, HEAVY RAINS HAD PARTLY RESTORED NORMAL LAKE LEVEL, WHICH 

SUBSTANTIALLY REDUCED THE N U M B E R OF ROCK EXPOSURES. FOR THIS REASON, M A N Y SHORE­

LINE A N D ISLAND OUTCROPS SHOWN ON THE ACCOMPANYING GEOLOGICAL M A P S ( N O S . 2 0 9 4 , 

2 0 9 5 , 2 0 9 6 ) M A Y NOW B E INUNDATED. 

PREVIOUS WORK 

T H E EAST HALF OF L A K E S T . J O S E P H WAS M A P P E D B Y E . L . B R U C E IN 1 9 2 2 ( B R U C E 

1 9 2 2 ) . T H E ENTIRE M A P - A R E A WAS INCLUDED IN A LARGER AREA SUBSEQUENTLY M A P P E D 

B Y W . S . D Y E R ON RECONNAISSANCE SCALE IN 1 9 3 3 ( D Y E R 1 9 3 3 ) . T H E M A P - A R E A FORMS 

PART OF THE REGIONAL AIRBORNE MAGNETOMETER SURVEY A N D M A P P I N G PROGRAM CON­

DUCTED JOINTLY B Y THE ONTARIO D E P A R T M E N T OF M I N E S A N D THE GEOLOGICAL S U R V E Y OF 

C A N A D A , 1 9 5 9 - 1 9 6 0 . 

I N ADDITION, S A N J O IRON M I N E S L I M I T E D A N D LITTLE L O N G L A C GOLD M I N E S 

L I M I T E D HAVE CARRIED OUT EXTENSIVE EXPLORATION WORK, INCLUDING GEOLOGICAL M A P P I N G 

A N D DIAMOND-DRILLING, ON THEIR IRON PROPERTIES LOCATED, RESPECTIVELY, AT SOULES 

B A Y OF L A K E S T . J O S E P H A N D AT D O R A N L A K E . 
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FIELD ASSISTANTS WERE R . O . R Y E , R . H . RIDLER, R . J . GRIFIIS, A N D L . E . S T E P H E N S . 

M R . R Y E , AS SENIOR ASSISTANT, CONDUCTED INDEPENDENT M A P P I N G . M R . RIDLER 

PREPARED THE PRE-SEASON AIR PHOTO OUTCROP SURVEY. 

T H E AUTHOR GRATEFULLY ACKNOWLEDGES THE VALUE OF A N D HAS DRAWN FREELY U P O N A 

COMPREHENSIVE C O M P A N Y REPORT WRITTEN B Y A . T . A V I S O N , GEOLOGIST WITH S T E E P 

R O C K IRON M I N E S L I M I T E D . 

TOPOGRAPHY AND DRAINAGE 

T H E TOPOGRAPHY OF THE M A P - A R E A IS TYPICAL OF THAT OF M U C H OF NORTHWESTERN 

ONTARIO. A GENERALLY FLAT SURFACE, WITH LOCAL RELIEF OF SEVERAL HUNDRED FEET, HAS A 

SOUTHWESTERLY GRAIN D U E TO THE PASSAGE OF THE ICE-SHEET, A N D SUPPORTS A LARGE 

N U M B E R OF LAKES, S W A M P S , A N D MARSHES. T H E LARGER LAKES INCLUDE PASHKOKOGAN 

L A K E IN THE SOUTHEASTERN PART, L A K E S T . J O S E P H IN THE CENTRE-NORTHWESTERN PART, 

A N D D O R A N L A K E IN THE SOUTHWESTERN PART. 

PASHKOKOGAN L A K E DRAINS TO THE NORTHEAST B Y W A Y OF THE A L B A N Y R I V E R TO 

H U D S O N B A Y . T H E NATURAL DRAINAGE OF L A K E S T . J O S E P H IS NORTHEASTWARD B Y THE 

S A M E ROUTE. HOWEVER, THE LAKE HAS BEEN DIVERTED FROM ITS NATURAL DRAINAGE COURSE 

B Y A D A M ERECTED AT THE NORTHEAST OUTLET OF THE LAKE. A S A RESULT, THE LAKE IS 

DRAINED TO THE SOUTHWEST, VIA R O O T R I V E R A N D L A C SEUL, TO THE ENGLISH RIVER. T H E 

OTHER SMALLER LAKES OF THE AREA FLOW B Y W A Y OF SHORT STREAMS INTO ONE OR OTHER OF 



OCM70M 
PHOTO 1 — LAKE ST. JOSEPH SHOWING FLAT TOPOGRAPHY AND DROWNED LAND. 

THE LARGER LAKES. FOR EXAMPLE, MEDCALF LAKE IN THE SOUTHWEST DRAINS NORTHEAST 
INTO PASHKOKOGAN LAKE; AND DORAN LAKE IN THE SOUTHWEST DRAINS NORTHWARD TO 
LAKE ST. JOSEPH. 

I n h a b i t a n t s 

THE OSNABURGH INDIAN RESERVE, SITUATED IN THE NORTHEAST PART OF THE AREA, IS 
INHABITED BY SEVERAL HUNDRED MEMBERS OF THE OJIBWAY TRIBE. THE COMMUNITY 
CENTRE IS AT DOGHOLE BAY ON THE EAST SHORE OF THE NORTHEAST ARM OF LAKE ST. 
JOSEPH. A SMALL COMMERCIAL FISHERY IS LOCATED AT PASHKOKOGAN LAKE. TOURIST 
CAMPS ARE OPERATED AT PASHKOKOGAN LAKE AND MEDCALF LAKE. THE HUDSON'S BAY 
COMPANY OPERATES A POST AT OSNABURGH HOUSE. THIS POST WAS LOCATED ON THE 
WEST SHORE OF THE NORTHEAST ARM OF LAKE ST. JOSEPH FOR MANY YEARS, BUT HAS 
RECENTLY BEEN TRANSFERRED ACROSS THE LAKE TO HIGHWAY 599, ABOUT THREE-QUARTERS OF 
A MILE EAST OF DOGHOLE BAY. 

General Geology 
THE BEDROCK OF THE AREA IS OF PRECAMBRIAN AGE. IT COMPRISES: AN OLDER AS­

SEMBLAGE OF METASEDIMENTS AND METAVOLCANICS AND ASSOCIATED BASIC INTRUSIONS; 
YOUNGER ACID INTRUSIONS; AND DIABASE. THE UNCONSOLIDATED TILL, SAND, GRAVEL, AND 
CLAY ARE CHIEFLY OF PLEISTOCENE AGE. 

THE OLDER ASSEMBLAGE COMPRISES INTERZONED METASEDIMENTS AND META­
VOLCANICS. METASEDIMENTS FORM THE LOWER PART OF THE SEQUENCE. THEY ARE CON­
FORMABLY OVERLAIN BY A SUBSTANTIAL THICKNESS OF ASSORTED ACID TO BASIC VOLCANIC 
ROCKS WITH WHICH SEVERAL THINNER ZONES OF METASEDIMENTS ARE ASSOCIATED. 
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GRANITIC ROCKS 
Massive and porpbyrilic granite, pegmatite, mig­
matite. 

INTERMEDIATE TO ACID VOLCANIC ROCKS 
(Mainly dacilic) 

Breccia, tuff, massive lava, and metamorphic 
equivalents. 

INTERMEDIATE TO BASIC VOLCANIC ROCKS 
Massive lava, pillow lava, breccia, tuff, and 
metamorphic equivalents. 

BANDED IRON FORMATION 
Iron formation (chert, magnetite, pyrite), quartz­
ite, argillite, greywacke, luff, and metamorphic 
equivalents. 

SEDIMENTARY ROCKS 
Quartzite, argillite, greyv/acke, conglomerate, 
tuff, and metamorphic equivalents including 
quartz-mica schist, slaurolite-garnel-andalusite 
schist, amphibolite. 

Disseminated sulphide. 

Spodumene pegmatite. 

Strike and dip; direction of top unknown. 
Strike and vertical dip; direction of top 
unknown. 

rfa. Direction (arrow) in which overturned beds 
face as indicated by gradation in grain size. 

Strike and dip of schistosily. 
Strike of vertical schistosity. 

Strike and dip; top in direction of arrow. 
Strike and dip of overturned bedding. 

Direction (arrow) in which inclined beds 
face as indicated by gradation in grain size. 

4* Drag-folds. (Arrows indicate direction of 
plunge). 

4-
. Synclinal axis. 

Anticlinal axis. 

Lineation (plunge known, plunge unknown). 

Direction in which lava flows face as indicated 
by shape of pillows. 

Scale of Miles 
1 2 3 

Figure 2 — Geological sketch map of Pashkokogan Lake and eastern Lake St. Joseph area. 



METASEDIMENTS CONSIST MAINLY OF QUARTZ-MICA SCHIST, ARKOSE, GREYWACKE, 
STAUROLITE-GARNET-ANDALUSITE SCHIST, PEBBLE CONGLOMERATE, AND BANDED IRON 
FORMATION. ALL IRON FORMATION OF ECONOMIC INTEREST IS CONTAINED IN THE MAIN SEDI­
MENTARY ZONE THAT LIES IN THE LOWER PART OF THE ROCK SEQUENCE. 

METAVOLCANICS CONSIST PREDOMINANTLY OF ACID TO BASIC TUFFS, FLOWS, AND 
BRECCIAS, AND METAMORPHIC EQUIVALENTS. OCCASIONAL DIKES, SILLS, AND LARGER 
IRREGULAR MASSES OF METADIORITE AND METAGABBRO ARE PRESENT. 

GRANITIC STOCKS UP TO 6 MILES IN DIAMETER ARE PRESENT IN THE OLDER ROCKS. 
I N ADDITION, THE SOUTH BORDER OF THE AREA IS UNDERLAIN BY YOUNGER GRANITE GNEISS 
AND MIGMATITE. 

A SINGLE DIKE OF FRESH DIABASE WAS FOUND TO INTRUDE INTO METAVOLCANICS. 

CENOZOIC 
RECENT 
PLEISTOCENE 

PRECAM BRIAN 
LATE BASIC INTRUSIONS 

ACID INTRUSIONS 1 

T A B L E O F F O R M A T I O N S 

Peat, river deposits. 
Boulder till, gravel, sand, clay. 

Unconformity 

Diabase (dikes). 

Intrusive Contact 
Granite, granodiorite, porphyry, pegmatite, aplite. 
Granite gneiss, migmatite, granodiorite, pegmatite. 

Intrusive Contact 
EARLY BASIC INTRUSIONS Metagabbro, amphibolite, lamprophyre. 

METAVOLCANICS 2 

METASEDIMENTS 

Intrusive Contact 
Basic to acid lavas, tuffs, breccias and metamorphic equiva­

lents; iron formation; greywacke, shale and metamorphic 
equivalents. 

Impure quartzite, arkose, argillite, greywacke, pebble conglom­
erate and metamorphic equivalents including quartz-mica 
schist, garnet-staurolite-quartz-feldspar schist, quartz-
feldspar-andalusite schist; banded quartz-magnetite iron 
formation; basic volcanic tuff and metamorphic equivalents 
including amphibole schist and feldspar-amphibole schist. 

'Age relationships between the two groups of acid intrusions are not known. 
*The metavolcanics generally overlie but also include some metasediments. 

METASEDIMENTS 

METASEDIMENTS OF THE AREA COMPRISE PEBBLE CONGLOMERATES, IMPURE QUARTZITE, 
ARKOSE, GREYWACKE, ARGILLITE AND THEIR DERIVED SCHISTS, TOGETHER WITH BANDED IRON 
FORMATION. I N ADDITION BANDED TUFF, MASSIVE AMPHIBOLITE AND AMPHIBOLE SCHIST, 
ALL OF PROBABLE VOLCANIC DERIVATION, ARE PRESENT. 

THE MOST COMMON ROCK TYPE IN THE ASSEMBLAGE IS QUARTZ-BIOTITE-FELDSPAR 
SCHIST. ARKOSE AND GREYWACKE ARE WIDESPREAD. CONGLOMERATE IS PRESENT NEAR 
SOULES BAY AND DORAN LAKE. ARGILLACEOUS SCHISTS CHARACTERIZED BY ABUNDANT 
ALUMINIUM-RICH METACRYSTS, PARTICULARLY STAUROLITE, ANDALUSITE, AND GARNET ARE 
PRESENT AT SOULES BAY AND VICINITY. BANDED IRON FORMATIONS, COMPOSED OF INTER-
BANDED SILICEOUS MAGNETITE, QUARTZ, AND SCHIST, FORM AN INTEGRAL PART OF THE META­
SEDIMENTS AT SOULES BAY AND DORAN LAKE. 

5 





D I S T R I B U T I O N A N D T H I C K N E S S 

THE MAIN BAND OF METASEDIMENTS LIES IN THE WEST-CENTRAL PART OF THE AREA. IT 
EXTENDS CONTINUOUSLY FROM ACE LAKE ON THE EAST ALONG THE SOUTH SHORE OF LAKE 
ST. JOSEPH FOR 8 MILES TO THE HEAD OF SOULES BAY, WHERE IT DIVIDES INTO TWO ARMS 
THAT TOGETHER EMBRACE THE DORAN LAKE STOCK (FIGURE 2) . WITHIN THIS TOTAL 
DISTANCE OF 12 MILES THE BAND OF METASEDIMENTS IS UP TO 12,000 FEET WIDE. THE 
TRUE THICKNESS OF SEDIMENTS REPRESENTED, THOUGH HIGHLY VARIABLE, AVERAGES 5,000 
FEET; THE MAXIMUM THICKNESS IS ABOUT 8,000 FEET. 

THINNER BANDS OF METASEDIMENTS ARE PRESENT IN THE NORTHWEST, NORTHEAST, AND 
SOUTHEAST CORNERS OF THE AREA (see FIGURE 2) . THE NORTHWEST BAND IS RESTRICTED 
IN EXPOSURE TO A GROUP OF SMALL ISLANDS IN THE MAIN PART OF LAKE ST. JOSEPH. 
THE NORTHEAST BAND, ABOUT 5,000 TO 7,000 FEET WIDE AND AT LEAST 5 MILES LONG, 
EXTENDS SOUTHEAST FROM THE FORMER SITE OF THE HUDSON'S BAY COMPANY POST ON 
THE WEST SHORE OF THE NORTHEAST ARM OF LAKE ST. JOSEPH TO THE EAST BOUNDARY OF THE 
MAP-AREA. THE SOUTHEAST METASEDIMENTARY BAND, OF SIMILAR DIMENSIONS, IS 
RESTRICTED TO THE VICINITY OF GREENBUSH LAKE IN THE EXTREME SOUTHEAST CORNER 
OF THE AREA. 

I N ADDITION, HIGHLY FOLDED METASEDIMENTS ARE PRESENT AT THE EAST BOUNDARY 
OF THE AREA AT A POINT 2 MILES EAST OF ERIC LAKE, AND A THIN DISCONTINUOUS META­
SEDIMENTARY BAND IS EXPOSED INTERMITTENTLY ALONG THE SOUTH SHORE OF THE NORTH 
PART OF PASHKOKOGAN LAKE. 

BANDED IRON FORMATIONS FORM A SIGNIFICANT PART OF THE MAIN METASEDIMENTARY 
BAND IN THE WEST-CENTRAL PART OF THE AREA. IRON DEPOSITS OF ECONOMIC SIGNIFICANCE 
ARE PRESENT AT SOULES BAY AND DORAN LAKE. 

TWO MAIN IRON-BEARING SEDIMENTARY ZONES ARE PRESENT AT SOULES BAY AND 
VICINITY; THEY ARE REFERRED TO AS THE NORTH ZONE AND THE SOUTH ZONE, RESPECTIVELY 
(see FIGURE 3) . THE NORTH ZONE IS ABOUT 19,000 FEET LONG; IT EXTENDS FROM THE HEAD 
OF SOULES BAY ON THE EAST TO THE SOUTHEAST SHORE OF A SMALL LAKE ON THE WEST. 
WITHIN THIS INTERVAL, THE NORTH ZONE RANGES IN WIDTH FROM 100 TO 1,000 FEET. THE 
SOUTH ZONE IS OFFSET 6,000 FEET TO THE SOUTHWEST WITH RESPECT TO THE NORTH ZONE. 
THE SOUTH ZONE EXTENDS FOR AT LEAST 18,000 FEET ALONG-STRIKE FROM THE HEAD OF 
SOULES BAY ON THE EAST TO THE WEST EDGE OF THE SANJO IRON MINES LIMITED PROPERTY 
ON THE WEST; IT ALSO RANGES IN WIDTH FROM 100 TO 1,000 FEET. 

TWO SMALLER IRON-BEARING ZONES ARE PRESENT IN THE SAME VICINITY, AS FOLLOWS: 
TO THE NORTHEAST, A ZONE AT LEAST 7,000 FEET LONG AND BETWEEN 100 AND 400 FEET 
WIDE EXTENDS ALONG THE LENGTH OF SOULES BAY; AND A SMALL ZONE LYING BETWEEN THE 
NORTH ZONE AND THE SOUTH ZONE (FIGURE 3) IS APPROXIMATELY 3,500 FEET LONG AND 
150 TO 700 FEET WIDE. 

AT DORAN LAKE TO THE SOUTHWEST, TWO MAIN IRON-BEARING ZONES AGAIN ARE 
PRESENT (see FIGURE 6) . THE NORTH ZONE, THE SMALLER OF THE TWO AND SITUATED AT THE 
NORTHWEST CORNER OF DORAN LAKE, IS 2,600 FEET LONG AND UP TO 500 FEET WIDE. THE 
SOUTH ZONE IS AT LEAST 16,000 FEET LONG AND RANGES FROM 100 TO 1,000 FEET WIDE. 

D E S C R I P T I O N 

I N BRIEF, THE METASEDIMENTARY ASSEMBLAGE COMPRISES A WELL-BEDDED ARENA­
CEOUS SEQUENCE OF VARIED FACIES CONSTRUCTION THAT INCLUDES LOCAL ARGILLACEOUS, 
FERRUGINOUS, AND CONGLOMERATIC PHASES. THE 5 MAIN LITHOLOGIC TYPES ARE AS FOLLOWS: 
IMPURE QUARTZITE AND ARKOSE; PEBBLE CONGLOMERATE; STAUROLITE-GARNET-QUARTZ SCHIST 
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Pashkokogan Lake — eastern Lake St. Joseph 

TABLE 1 Lithologic analysis, pebble conglomerate, Doran Lake 

LITHOLOGY 

NUMBER OF FRAGMENTS IN SIZE RANGES 
TOTAL PERCENT 

0-1 INCH 1-2 INCHES 2-3 INCHES 3-4 INCHES FRAGMENTS OF WHOLE 

Iron formation 
Quartzite 
Vein quartz 
Granite 

32 
40 

21 
30 

3 
1 

58 
74 
3 
1 

43 
54 

2 
1 

Totals 72 55 136 
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AND STAUROLITE-ANDALUSITE-QUARTZ SCHIST; METAGREYWACKE; BANDED IRON FORMATION. 
A SIGNIFICANT AMOUNT OF BANDED-TO-MASSIVE AMPHIBOLITE OF APPARENT VOLCANIC 
DERIVATION IS ASSOCIATED WITH THE METASEDIMENTS. 

I N SUMMARY, THE MAIN SEDIMENTARY BAND IN THE WEST-CENTRAL PART OF THE 
MAP-AREA INCLUDES ALL THE ROCK TYPES LISTED ABOVE. QUARTZ-MICA SCHIST IS BY FAR THE 
MOST COMMON; CONGLOMERATE AND ARKOSE ARE PRESENT IN THE INTERVAL BETWEEN 
DORAN LAKE AND SOULES BAY; STAUROLITE-ANDALUSITE-GARNET-QUARTZ SCHIST IS PRESENT 
AT SOULES BAY AND VICINITY; AND BANDED IRON FORMATION IS A SIGNIFICANT COMPONENT 
AT AND NEAR SOULES BAY, AND AGAIN AT DORAN LAKE. 

CONSIDERING THE OTHER METASEDIMENTARY BANDS IN TURN: THE NORTHEAST BAND, 
EXPOSED AT THE ORIGINAL SITE OF OSNABURGH HOUSE ON THE WEST SHORE OF THE NORTHEAST 
ARM OF LAKE ST. JOSEPH, COMPRISES MAINLY QUARTZ-MICA SCHIST WITH LOCAL ANDALUSITE-
GARNET-QUARTZ SCHIST; THE NORTHWEST SEDIMENTARY BAND IS COMPOSED OF QUARTZ-MICA 
SCHIST, PHYLLITE, PEBBLE CONGLOMERATE AND AMPHIBOLITE; THE SOUTHEAST, OR GREEN-
BUSH BAND, WHICH IS FORMED MAINLY OF QUARTZ-MICA-GARNET SCHIST AND QUARTZ-
FELDSPAR SCHIST, IS ASSOCIATED WITH SIGNIFICANT AMOUNTS OF MIGMATITE AND PEGMATITE. 

PEBBLE CONGLOMERATE 

PEBBLE CONGLOMERATE IS EXPOSED INTERMITTENTLY FOR 7 MILES BETWEEN THE SOUTH 
SHORE OF DORAN LAKE AND THE VICINITY OF SOULES BAY. THE MAIN EXPOSURES ARE 
FOUND NEAR A GROUP OF SMALL LAKES LOCATED 2 MILES SOUTHWEST OF SOULES BAY. THE 
CONGLOMERATE IS NOT RESTRICTED TO THE STRATIGRAPHIC BASE OF THE SEDIMENTARY 
SEQUENCE BUT OCCURS AS LENSES THROUGHOUT IT. 

THE PEBBLE-BEARING LAYERS RANGE FROM 2 TO 1 0 FEET THICK, AND ARE SEPARATED 
BY EQUIVALENT THICKNESSES OF QUARTZITE AND ARKOSIC GRIT. SOME PEBBLE LAYERS ARE 
UNIFORM IN THICKNESS FOR CONSIDERABLE DISTANCES ALONG-STRIKE, OTHERS ARE LENTICULAR 
(PHOTO 2). THE CONTACTS OF THE PEBBLE LAYERS AND THE QUARTZITE INTERBANDS ARE 
TYPICALLY ABRUPT. THE OVAL TO TABULAR FRAGMENTS ARE COMMONLY 1 TO 4 INCHES LONG, 
BUT ARE UP TO 1 4 INCHES LONG AND 6 INCHES WIDE. MOST FRAGMENTS ARE ANGULAR TO 
SUBROUNDED. EVIDENCE OF FRAGMENT SORTING IS NEGLIGIBLE, ALTHOUGH OCCASIONAL 
LAYERS DISPLAY CRUDE SIZE GRADATION. MATRIX MATERIAL TO THE FRAGMENTS IS GENERALLY 
GREY, FINE- TO MEDIUM-GRAINED, QUARTZ-MICA-FELDSPAR QUARTZITE AND ARKOSIC SCHIST. 

THE PEBBLES AND COBBLES ARE COMPOSED OF GREY QUARTZITE, GREY TO BLACK CHERTY 
IRON FORMATION, WHITE VEIN QUARTZ, GREY GRANITE, GREENSTONE, AND OCCASIONAL GREY 
SCHIST IN THAT GENERAL ORDER OF ABUNDANCE. THE GREAT MAJORITY OF FRAGMENTS ARE 



O DM7061 
Photo 2 — Pebble conglomerate, Doran Lake, showing nature of pebble beds 

and intervening quartzite bands. 

COMPOSED OF THE FIRST THREE. TABLE 1, BASED ON A PEBBLE COUNT OF A SQUARE FOOT AREA 
OF TYPICAL CONGLOMERATE AT THE SOUTHEAST SHORE OF DORAN LAKE, ILLUSTRATES THE 
SIZE RANGE AND LITHOLOGIC PROPORTIONS. FRAGMENT COMPOSITION VARIES CONSIDERABLY 
FROM LAYER TO LAYER. I N THIS MANNER, CHERTY IRON FORMATION PREDOMINATES IN SOME 
LAYERS BUT IS ABSENT IN ADJACENT LAYERS; SIMILARLY, GRANITE IS LOCALLY ABUNDANT 
THOUGH GENERALLY A RARE COMPONENT. 

THE PROPORTION OF FRAGMENTS TO MATRIX IN INDIVIDUAL CONGLOMERATE LAYERS 
RANGES FROM 25 TO 80 PERCENT. THE PROPORTION OF FRAGMENTS TO MATRIX GENERALLY 
VARIES WIDELY IN ADJACENT CONGLOMERATE LAYERS. 

QUARTZITE INTERBANDS SEPARATING THE CONGLOMERATE LAYERS RANGE FROM 2 TO 6 
FEET THICK. THEY ARE COMPOSED OF GREY, QUARTZ-BIOTITE AND QUARTZ-FELDSPAR-MICA 
SCHIST. SOME BEDS ARE GRADED. PEBBLES AND SMALL COBBLES ARE LOCALLY PRESENT. 

THE CONGLOMERATE WAS APPARENTLY FORMED BY RAPID ACCUMULATION OF DETRITUS 
DERIVED FROM ARENACEOUS AND CHERTY IRON FORMATION-BEARING SOURCE AREAS. LOCAL 
VARIATIONS IN PEBBLE COMPOSITION FROM LAYER TO LAYER SUGGESTS INTERMITTENT CON­
TRIBUTIONS FROM SEVERAL LOCAL SOURCES. THE PRESENCE OF ANGULAR FRAGMENTS AND 
ABSENCE OF SORTING SUGGEST RAPID TRANSPORTATION BY FLOOD STREAMS IN A HILLY TERRAIN. 

A PROMINENT FEATURE OF THE CONGLOMERATE LAYERS IS THE ALIGNMENT OF TABULAR 
AND OVAL FRAGMENTS IN THE PLANE OF SCHISTOSITY REGARDLESS OF BEDDING ATTITUDE. I N 
FOLDED STRATA WHERE THE SCHISTOSITY IS LOCALLY AT A HIGH ANGLE TO THE DIRECTION OF 
BEDDING THE CONTRAST BETWEEN THE ORIGINAL SEDIMENTARY ELEMENT (BEDDING) AND 
THE SUPERIMPOSED STRUCTURAL ELEMENT (SCHISTOSITY) IS STRIKINGLY ACCENTUATED (see 
PHOTO 2) . 
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Pashkokogan Lake — eastern Lake St. Joseph 

ODM7062 
Photo 3 — Banded metasediments; Soules Bay, Lake St. Joseph. 
Light-coloured layers are biotite quartzite; darker layers are 
studded with staurolite and occasional white andalusite metacrysts. 

Q u a r t z i t e , Arkose , Argi l l i te , A r e n a c e o u s a n d Argi l laceous S c h i s t 

Impure quartzites range from grey to black in colour on the fresh surface and 
weather medium brown. The common variety is banded in light and dark shades 
reflecting relative proportions of quartz and biotite. Individual bands are 
generally 2 to 6 inches thick and locally 24 inches thick. Local pebble zones up to 
50 feet long and 6 feet thick, containing small fragments of quartzite, quartz, and 
iron formation, are present. They represent infilling of scour channels, and 
indicate substantial current action during sedimentary accumulation. Many of 
the quartzitic beds are graded; large-scale cross-laminations were noted locally. 

Purer phases of the quartzite contain up to 80 percent fine-grained suture-
bonded, almost turbid, quartz together with fresh fine-grained crystalline biotite, 
accessory plagioclase (albite-oligoclase), and epidote. Arkosic phases contain 
approximately equal parts of suture-bonded quartz and feldspar (albite-oligoclase) 
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ODM7063 
PHOTO 4 — BROAD-BANDED METASEDIMENTS AT SOULES BAY, LAKE ST. JOSEPH. CLUSTERING OF 

ANDALUSITE METACRYSTS ARE SHOWN IN UPPER ARGILLACEOUS PORTION OF SEDIMENTARY BANDS. 

TOGETHER WITH 10 TO 20 PERCENT EACH OF FRESH CRYSTALLINE BIOTITE AND WHITE MICA PLUS 
ACCESSORY EPIDOTE. COARSER-GRAINED ARKOSE, IN ADDITION, CONTAINS LARGER CON­
SIDERABLY ALTERED GRAINS OF OLIGOCLASE AND K-FELDSPAR. I N THE QUARTZITE-BEARING 
CONGLOMERATE, FRAGMENT QUARTZ IS FINER-GRAINED THAN THE MATRIX QUARTZ. 

META-ARGILLITE IS A COMMON COMPONENT OF THE SEDIMENTARY ASSEMBLAGE AT 
SOULES BAY AND VICINITY. ALTHOUGH LOCALLY PRESENT IN RELATIVELY PURE LAYERS, 
ARGILLACEOUS MATERIAL IS TYPICALLY INTERMIXED WITH MORE OR LESS ARENACEOUS MATERIAL. 
CONSIDERING THE SEDIMENTARY ASSEMBLAGE AT LARGE, THE ARGILLACEOUS MATERIAL IS 
PRESENT NEAR THE STRATIGRAPHIC TOP OF THE SEQUENCE, WHERE IT IS CLOSELY ASSOCIATED 
WITH BANDED IRON FORMATION. 

ARGILLACEOUS BANDS RANGE FROM 2 TO 30 INCHES THICK; THEY ARE COMMONLY 
12 TO 24 INCHES THICK (PHOTO 3) . INTERBANDED ARENACEOUS LAYERS NORMALLY RANGE 
FROM 2 TO 6 INCHES THICK. COMMON METAMORPHIC ASSEMBLAGES PRESENT, CHARAC­
TERIZED BY PROMINENT ALUMINOUS METACRYSTS, INCLUDE GARNET-STAUROLITE-QUARTZ, 
STAUROLITE-ANDALUSITE-QUARTZ, ANDALUSITE-QUARTZ, AND STAUROLITE-BIOTITE-QUARTZ. 
SUCH ASSEMBLAGES GENERALLY ARE FOUND INTERBANDED WITH PREVAILING QUARTZ-BIOTITE 
SCHIST AND BANDED IRON FORMATION. THE EXACT MINERAL ASSEMBLAGE PRESENT IN A 
PARTICULAR LAYER REFLECTS THE PROPORTIONS OF ARENACEOUS, ARGILLACEOUS, AND FER­
RUGINOUS COMPONENTS IN THE ORIGINAL SEDIMENT. METACRYSTS TYPICALLY STAND OUT ON 
THE WEATHERED SURFACE, THEREBY ACCENTUATING THE SEDIMENTARY LAYERING (PHOTO 4 ) . 

AT THE HEAD OF SOULES BAY THE SEDIMENTARY BEDS COMMONLY COMPRISE A GRADED 
ARENACEOUS LOWER PART AND AN ARGILLACEOUS UPPER PART, THE LATTER CONTAINING 
ANDALUSITE AND STAUROLITE METACRYSTS OF SPECTACULAR SIZE AND DISTRIBUTION (PHOTO 5) . 
METACRYST DEVELOPMENT HAS LOCALLY RESULTED IN REVERSED GRAIN GRADATION. 
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P a s h k o k o g a n L a k e — e a s t e r n L a k e S t . J o s e p h 

Photo 5—Broad-banded metasediments; 
Soules Bay, Lake St. Joseph. 
Note gradation in a single bed from 
basal coarse-grained quartzite at left 
(hand lens) through finer-grained 
quartzite to andalusite-studded 
meta-argillite forming top 
of bed (pocket knife). Coarse-grained 
quartzite at base of overlying bed is 
visible to the right. 

ODM7064 

Generally the sedimentary assemblage at Soules Bay and vicinity points to 
accumulation of intercalated sands and muds in a deltaic or estuarine environ­
ment. The water was sufficiently deep and quiet to permit development of graded 
bedding including differential settling of early arenaceous and later argillaceous 
fractions. Intermittent turbulence attributable to offshore wave and current 
action was sufficient to scour out substantial channels and transport pebbly 
material to the site. The source area had undergone sufficient weathering and 
chemical leaching to have provided large quantities of arenaceous and argillaceous 
fractions that were transported in suspension by slow sluggish streams to the 
broad estuarine site of deposition. 

At Doran Lake to the southwest, relatively thin-bedded fine-grained 
impure quartzite and greywacke are associated with a substantial amount of 
banded iron formation. Arkose and pebble conglomerate are also present. Typical 
grey to green fine-grained schist is composed of quartz-biotite-feldspar, amphi-
bole-quartz-feldspar, and amphibole-garnet-quartz assemblages. At the southwest 
shore of Doran Lake, considerable chlorite-sericite schist is present. Sedimentary 
bands are normally less than 1 inch thick and rarely exceed 2 inches thick. Much 
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OF THE BANDING IS VAGUE AND INDISTINCT; THIS REFLECTS GRADATIONAL CONTACTS BETWEEN 
ADJACENT LAYERS. MANY BEDS DISPLAY FAINTLY VISIBLE GRAIN GRADATION. SMALL-SCALE 
SCOUR STRUCTURES ARE ALSO PRESENT. THE ROCKS CONTAIN A HIGHER PROPORTION OF MAFIC 
COMPONENTS THAN DO THOSE AT SOULES BAY; THIS HAS RESULTED IN PREVAILING GREY TO 
GREEN COLOURS. GENERALLY, THE SEDIMENTARY ASSEMBLAGE AT DORAN LAKE INDICATES 
THAT CLASTIC ACCUMULATION PROCEEDED IN QUIET DEEP WATER. THE THIN FINE-GRAINED 
NATURE OF THE BEDS SUGGESTS THAT REDUCED LOADS OF FINE-GRAINED CLASTIC DETRITUS ONLY 
WERE TRANSPORTED TO THE SITE OF DEPOSITION. THE RELATIVELY HIGH MAFIC CONTENT MAY 
REFLECT A SOURCE AREA OF BASIC VOLCANIC COMPOSITION, OR, ALTERNATIVELY, DIRECT AD­
DITION TO THE ACCUMULATING SEDIMENTS OF FINE-GRAINED VOLCANIC ASH OF BASIC COM­
POSITION. 

DARK GREY FINE-GRAINED BANDED GREYWACKE IS INTERMITTENTLY EXPOSED ALONG 
THE SOUTH SHORE OF THE MAIN PENINSULA OF PASHKOKOGAN LAKE. THIN GRITTY LAYERS, 
GENERALLY LESS THAN 1 INCH BUT ALSO UP TO 12 INCHES THICK, ARE COMPOSED OF HORN-
BLENDE-BIOTITE-QUARTZ-FELDSPAR-EPIDOTE ASSEMBLAGES. SMALL RED GARNETS ARE LOCALLY 
PRESENT. MINOR DISSEMINATED PYRITE IS COMMON. THE GREYWACKE, WHICH IS CLOSELY 
ASSOCIATED WITH ACID VOLCANIC ROCKS, MAY REPRESENT LOCAL SEDIMENTARY ACCUMULA­
TIONS OF FINE-GRAINED TUFF. 

AT GREENBUSH LAKE TO THE SOUTHEAST, HIGHLY CONTORTED DARK GREY WELL-
BANDED QUARTZ-BIOTITE SCHIST, LOCALLY RICH IN GARNET, IS ASSOCIATED WITH ABOUT 40 
PERCENT PEGMATITE AND GRANITE. WHITE QUARTZ-FELDSPAR-MUSCOVITE-TOURMALINE 
PEGMATITE SILLS AND DIKES, UP TO 6 FEET THICK, ARE DISTRIBUTED RANDOMLY THROUGHOUT 
THE METASEDIMENTS. THICK MASSIVE QUARTZ-BIOTITE SCHIST IS LOCALLY INTERBANDED 
WITH A "PEBBLY" PHASE CONTAINING NUMEROUS LENTICULAR FRAGMENTS, EACH ^ TO 1 
INCH THICK AND 1 TO 2 INCHES LONG, COMPOSED OF MOSAIC QUARTZ WITH MINOR INTER­
STITIAL BIOTITE. THIS ROCK PROBABLY REPRESENTS RECRYSTALLIZED PEBBLE CONGLOMERATE. 

AT THE ORIGINAL HUDSON'S BAY COMPANY POST ON THE WEST SHORE OF THE 
NORTHEAST ARM OF LAKE ST. JOSEPH, BIOTITE QUARTZITE, PHYLLITE, AND MINOR META-
ARGILLITE ARE CLOSELY INTERBANDED WITH VOLCANIC TUFF-BRECCIA AND LAVA FLOWS OF BASIC 
TO INTERMEDIATE COMPOSITION. THE CONTACTS BETWEEN ADJOINING BANDS OF META­
SEDIMENTS AND METAVOLCANICS ARE ABRUPT; THEY LACK EVIDENCE OF CONTEMPORARY 
EROSION OR OF FAULTING. THE RELATIONS THEREBY INDICATE THAT ARENACEOUS CLASTIC AND 
VOLCANIC MATERIALS, EACH DERIVED FROM SEPARATE SOURCES, WERE ADDED ALTERNATELY 
TO A COMMON SUBAQUEOUS SITE. 

ON SEVERAL SMALL ISLANDS IN THE MAIN PART OF LAKE ST. JOSEPH AT THE NORTHWEST 
CORNER OF THE MAP-AREA, PALE BROWN FINELY BANDED HIGHLY FOLDED AND CRENULATED 
PHYLLITE, CONTAINING THIN RUSTY-WEATHERING PYRITIC LAYERS AT 4 TO 10 FOOT INTERVALS 
ACROSS THE STRIKE, IS ASSOCIATED WITH PALE GREY FINE- TO MEDIUM-GRAINED IMPURE 
ARKOSE AND GRITTY QUARTZITE. THICK-BANDED (20 TO 40 FEET THICK) CONSPICUOUSLY 
GRADED IMPURE QUARTZITE CONTAINS BASAL PEBBLE ZONES. ALSO, AT THE SOUTH POINT OF 
ONE SMALL ISLAND, TWO SPHEROIDAL SUBROUNDED BOULDERS, EACH 12 TO 24 INCHES LONG 
AND COMPOSED OF DARK GREEN SCHISTOSE AMPHIBOLITE OF PROBABLE VOLCANIC ORIGIN, 
ARE ENCLOSED IN BANDED QUARTZ-BIOTITE SCHIST. THE METASEDIMENTS IN THIS VICINITY 
ARE ASSOCIATED WITH AN EQUAL AMOUNT OF BANDED TO MASSIVE AMPHIBOLITE. THE TWO 
ROCK TYPES ARE CLOSELY INTERCALATED, THE INDIVIDUAL BANDS RANGING FROM 2 TO 20 FEET 
THICK. THE AMPHIBOLITE BANDS LOCALLY CONTAIN HIGHLY DEFORMED PILLOW-LIKE STRUC­
TURES THAT INDICATE DIRECT VOLCANIC DERIVATION. THUS, THE EVIDENCE POINTS TO THE 
MUTUAL CONTRIBUTIONS OF VOLCANIC AND SEDIMENTARY MATERIALS. 
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Pashkokogan Lake — eastern Lake St. Joseph 

BANDED IRON FORMATION 
BANDED IRON FORMATIONS OF ECONOMIC INTEREST ARE PRESENT AT SOULES BAY AND 

VICINITY AND ALSO AT DORAN LAKE. AT BOTH LOCALITIES THE IRON FORMATIONS REPRESENT 
INTEGRAL PARTS OF THE MAIN SEDIMENTARY ASSEMBLAGE OF THE MAP-AREA. I N ADDITION, 
THIN, LEAN, IRREGULAR ZONES OF IRON FORMATION, ASSOCIATED WITH VOLCANIC FLOWS AND 
PYROCLASTIC ROCKS, ARE PRESENT AT PEDLARPATH BAY AT THE SOUTHEAST END OF LAKE 
ST. JOSEPH, AND ALONG THE SHORELINE AND ISLANDS OF THE NORTH PART OF PASHKOKOGAN 
LAKE. 

THE MAIN IRON FORMATIONS ARE COMPOSED OF INTERBANDED QUARTZ, SILICEOUS 
MAGNETITE, AND CLASTIC SEDIMENTARY ROCKS. ALL PROPORTIONS OF IRON-SILICA LAYERS TO 
BARREN SCHIST LAYERS ARE PRESENT, RANGING FROM PREDOMINANT SCHIST WITH OCCASIONAL 
IRON-SILICA LAYERS TO SUBSTANTIAL THICKNESSES OF CLOSELY INTERBANDED QUARTZ AND 
MAGNETITE WITH RARE SCHIST LAYERS. I N THIS MANNER, THE MAIN IRON-BEARING ZONES OF 
THE AREA, WHICH REPRESENT THOSE PARTS OF THE SEDIMENTARY ASSEMBLAGE THAT CONTAIN 
CONSIDERABLE BANDED IRON FORMATION, GRADE IMPERCEPTIBLY ALONG AND ACROSS THE 
SEDIMENTARY STRIKE TO NONFERRUGINOUS CLASTIC SEDIMENTARY ROCKS. 

THE ON-STRIKE GRADATIONAL CHARACTER OF THE BANDED IRON FORMATION BETWEEN 
LEANER AND RICHER PHASES IS ILLUSTRATED BY 3 DETAILED MEASURED SECTIONS (see TABLE 2 
AND FIGURE 5) TAKEN ACROSS THE FORMATION AT INTERVALS ALONG A STRIKE-LENGTH OF 
8 MILES AT THE SOUTH SHORE OF LAKE ST. JOSEPH. THE EAST SECTION IS 3 MILES EAST OF 
SOULES BAY; THE CENTRE SECTION IS ON THE SOUTHEAST SHORE OF SOULES BAY; THE WEST 
SECTION IS THROUGH THE NORTH ZONE AND SOUTH ZONE IRON DEPOSITS, WHICH LIE I M ­
MEDIATELY WEST OF SOULES BAY. IT IS SEEN THAT THE IRON-BEARING BANDS COMPRISE 
33 PERCENT OF THE EAST SECTION, 57 PERCENT OF THE CENTRE SECTION, AND UP TO 87 PERCENT 
OF INDIVIDUAL PARTS OF THE WEST SECTION. IT IS NOTED THAT THE APPROXIMATE ECONOMIC 
CUT-OFF POINT IS 50 PERCENT IRON-BEARING BANDS; THAT IS TO SAY, TO BE ECONOMIC, THE 
IRON-BEARING ZONE MUST CONTAIN AT LEAST EQUAL PARTS OF IRON BANDS TO WASTE BANDS. 

TABLE 2 Measurements across i r o n formation 

Total thickness of measured section 
Number of individual iron-bearing bands 
Number of intervening schist bands 
Total combined thickness of iron-bearing bands 
Total combined thickness of schist bands 
Range in thickness of iron-bearing bands 
Range in thickness of schist bands 
Average thickness of individual iron-bearing bands 
Average thickness of individual schist bands 
Proportion composed of iron-bearing bands 
Proportion composed of schist bands 

SOUTH SHORE 
OF LAKE ST. JOSEPH 

(3 miles east of Soules 
Bay.) 

30.8 feet 
66 bands 
64 bands 
10.2 feet 
20.6 feet 
y i to 7 inches 

to 30 inches 
1.9 inches 
3.8 inches 
33 percent 
67 percent 

SOUTHEAST SHORE 
OF SOULES BAY 

55.3 feet 
102 bands 
97 bands 
31.8 feet 
23.5 feet 

to 14 inches 
%: to 12 inches 
3.8 inches 
3.6 inches 
57 percent 
43 percent 
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ODM7065 
PHOLO 6 — BANDED IRON FORMATION; SOUTHEAST SHORE OF SOULES 
BAY, LAKE ST. JOSEPH. INTERNALLY BANDED QUARTZ-MAGNETITE LAYERS 
(RIBS) AND INTERVENING SCHIST LAYERS (DEPRESSIONS) ARE SHOWN. 
THICK QUARTZ-MAGNETITE BAND, ON WHICH HAMMER RESTS, IS COM­

PLEXLY FOLDED, BUT ADJCCENT BANDS ARE NOT DEFORMED. 

SIMILAR GRADATIONAL CHANGES ACROSS THE SEDIMENTARY STRIKE ARE PRESENT. FOR 
EXAMPLE, IN BOTH THE NORTH AND SOUTH IRON DEPOSITS THAT ARE SITUATED IMMEDIATELY 
WEST OF SOULES BAY, THE PROPORTION OF IRON-BEARING BANDS IS HIGHEST AT, OR CLOSE 
TO, THE NORTH OR STRUCTURAL FOOTWALL CONTACT, WHICH IS ABRUPT; IN CONTRAST, THE 
PROPORTION OF IRON-BEARING BANDS AT THE SOUTH OR STRUCTURAL HANGING-WALL CONTACT 
IS LOW, AND THE TRANSITION TO BARREN SCHIST RELATIVELY GRADUAL. THESE GRADATIONS 
ALONG AND ACROSS STRIKE ARE ATTRIBUTED TO ORIGINAL SEDIMENTARY FACIES CHANGES. 

AT SOULES BAY AND VICINITY, IRON FORMATION IS CLOSELY ASSOCIATED WITH ARENA­
CEOUS, ARGILLACEOUS, AND TUFFACEOUS SCHIST. THE TYPICAL IRON FORMATION IS COMPOSED 
OF ALTERNATING IRON-RICH AND SILICA-RICH LAYERS AND SCHIST LAYERS (PHOTO 6) . INDI­
VIDUAL IRON-SILICA LAYERS RANGE FROM X/± TO 14 INCHES THICK; THEY EXTEND DISCON-
TINUOUSLY ALONG STRIKE, PINCHING, SWELLING, AND BIFURCATING IN AN IRREGULAR MANNER. 
INTERVENING SCHIST LAYERS, UP TO 12 INCHES THICK, HAVE A CORRESPONDINGLY IRREGULAR 
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ODM7066 
Photo 7 — Banded iron formation; south shore of Lake St. Joseph, 3 miles east of Soules 
Bay. Interbanding of quartz-magnetite layers and intervening quartzite layers are shown, 
with ribbon of white quartz at upper contact (toward hammerhead) of each quartz-magnetite 

layer. Note complex folding. 

pattern. Descriptive data on typical iron-bearing bands and intervening schist 
bands are presented in Table 2. 

In richer phases of iron formation, such as those that constitute the main iron 
zones near Soules Bay, the percentage of iron-silica layers relative to schist layers 
range from 62 to 87. The richest phase, locally called "zebra iron formation", is 
composed of closely interbanded white quartz and black siliceous magnetite 
layers, each ]/i to 3 inches thick. 

At Soules Bay and vicinity, the iron formation is composed of fine-grained 
quartz, magnetite, and variable amounts of secondary silicate minerals, mainly 
biotite, garnet, and staurolite, but including muscovite and andalusite. Dark grey 
to black siliceous magnetite layers are composed of fine- to medium-grained 
quartz grains in typical suture-bonded pattern. This quartz has the characteristic 
features of recrystallized chert. The margins of the iron-silica bearing layers and 
the schist layers are normally lined with secondary silicate minerals, particularly 
amphibole and garnet. 

Iron formation exposed on the south shore of Lake St. Joseph and 3 miles east 
of Soules Bay (see Photo 7) contains internally banded iron-silica layers as­
sociated with graded clastic layers. Because of potential stratigraphic significance 
outside the immediate area, this rock type is described in detail in the following 
paragraph. 

The iron-silica layers range from 1 to 6 inches thick, but associated schist 
layers are 6 to 14 inches thick. In detail, the iron-silica layer is divided into an upper 
white quartz lamina and a lower dark grey to black siliceous magnetite lamina. 
Commonly, the white quartz lamina is itself finely laminated in shades of white to 
grey, and up to 20 laminae per inch are present. The relative widths of the upper 
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ODM7067 
PHOTO 8 — DETAIL OF BANDED IRON FORMATION IN PHOTO 7, SOUTH SHORE OF LAKE ST. JOSEPH, 3 
MILES EAST OF SOULES BAY. NATURE OF INTERBANDING OF QUARTZ-MAGNETITE LAYER AND INTERVENING 
QUARTZITE LAYER IS SHOWN. QUARTZ-MAGNETITE LAYER COMPRISES UPPER QUARTZ LAMINA (LIGHT) AND 
LOWER MAGNETITE-BEARING LAMINA (BLACK). GARNET METACRYSTS ARE PROMINENTLY DEVELOPED AT 

CONTACT BETWEEN MAGNETITE-BEARING LAMINA AND UNDERLYING QUARTZITE LAYER. 

QUARTZ LAMINA AND THE UNDERLYING MAGNETITE-BEARING LAMINA, WHICH TOGETHER FORM 
THE IRON-SILICA LAYER, ARE HIGHLY VARIABLE. NORMALLY, THE MAGNETITE-BEARING LAMINA 
IS EQUAL TO OR THICKER THAN THE QUARTZ LAMINA THAT RANGES IN WIDTH FROM A THIN 
RIBBON }/% TO 34 INCH THICK (PHOTO 7) TO 2 INCHES THICK (see PHOTO 8) . THIS IRON-SILICA 
LAYER OF TWIN-LAMINA CONSTRUCTION OVERLIES A GRADED CLASTIC LAYER UP TO 14 INCHES 
THICK, WHICH DISPLAYS GRAIN GRADATION. THUS, WHERE FULLY DEVELOPED, THE COMPLETE 
SEDIMENTARY BAND COMPRISES IN DESCENDING ORDER: WHITE QUARTZ LAMINA; BLACK 
MAGNETITE-BEARING LAMINA; AND BROWN CLASTIC LAYER. GRADED BEDS WERE SUFFICIENTLY 
WIDESPREAD TO ESTABLISH THE REGULARITY OF THE COLOUR SEQUENCE; NAMELY, BROWN, 
BLACK, AND WHITE IN ASCENDING STRATIGRAPHIC ORDER. THIS THREEFOLD ASSOCIATION 
PROVIDES AN INDICATION OF STRATIGRAPHIC TOPS WHETHER OR NOT GRADED BEDDING IS 
PRESENT. IT IS TO BE STRESSED, HOWEVER, THAT THE METHOD HAS LOCAL APPLICATION ONLY 
EVEN WITHIN THE PRESENT MAP-AREA. ITS USEFULNESS HAS YET TO BE DEMONSTRATED 
ELSEWHERE. 

I N INTERPRETATION OF THE ABOVE, THE SEDIMENTARY SEQUENCE OF EVENTS RESULTING 
IN DEVELOPMENT OF THE THREEFOLD LAYERING APPEARS TO HAVE PROCEEDED IN THE FOL­
LOWING 4 STAGES: ( 1 ) COARSE CLASTIC DEPOSITION GRADING TO, (2) FINER CLASTIC DEPOSI­
TION, FOLLOWED BY (3) IRON-SILICA PRECIPITATION, AND, FINALLY, (4) PURE SILICA PRE­
CIPITATION. THE RELATIONS SUGGEST THAT ALL THREE COMPONENTS OF A PARTICULAR 
BAND (THE IRON, THE SILICA, AND THE ELASTICS) WERE TRANSPORTED IN SUSPENSION AND (OR) 
SOLUTION AND WERE CONTRIBUTED SIMULTANEOUSLY TO THE SUBAQUEOUS SITE; HERE 
DIFFERENTIAL SETTLING OF CLASTIC MATERIAL WAS FOLLOWED STAGE BY STAGE BY PRECIPITATION 
OF IRON-SILICA COMPONENTS AND, FINALLY, BY SILICA ALONE. THIS SEQUENCE OF EVENTS, 
REPEATED MANY TIMES, WOULD LEAD TO RHYTHMIC ACCUMULATIONS OF THE TYPE PRESENT 
IN THE MAP-AREA. 

17 



ODM7068 
Photo 9 — Core A: Cut-and-fill structure in banded iron formation. Core B: Graded bedding in 

quartrite. Both structures cppear useful as top indicators. (Diam. of core is 1 % in.). 



ODM7069 
Photo 10 — Banded iron formation; Doran Lake; showing narrow 
quartz-magnetite ribs and intervening schist bands. Note thin 
irregular, discontinuous nature of banding. Individual quartz-

magnetite ribs bifurcate and terminate abruptly. 

I t is reasonable to assume that only under particularly favourable sedi­
mentary conditions would this threefold sedimentary sequence be developed to a 
significant extent. Interference in the form of erratic surges of suspended and 
dissolved material, sudden change in water depth, undue agitation, and dis­
turbance of the proper chemical environment would inhibit development of the 
threefold layering. In its place would be developed irregular non-rhythmic 
mutually gradational associations of clastic, iron, and silica layers as, indeed, is 
common in the Lake St. Joseph iron formations. However, this does not lessen 
the potential stratigraphic significance of the threefold sedimentary sequence 
where developed. 

Locally at Soules Bay and Doran Lake, the iron-silica layers have been 
scoured and infilled with fine-grained sandy material. This relation indicates 
that iron-silica layers were sufficiently consolidated prior to deposition of over­
lying material to permit scouring by sand-laden currents (see Photo 9A). 
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Metavolcanics 

M e t a v o l c a n i c s p r e d o m i n a t e in t h e e a s t e r n a n d n o r t h w e s t e r n p a r t s of t h e 
m a p - a r e a . T h e y r a n g e f r o m b a s a l t t o r h y o d a c i t e i n c o m p o s i t i o n . T h e 3 c o m m o n 
v a r i e t i e s p r e s e n t a r e : b a s a l t flows, tuffs , a n d b r e c c i a s ; d a c i t e t o r h y o d a c i t e tu f f s 
a n d b r e c c i a s ; a n d m i x e d b r e c c i a s c o m p o s e d of a c i d f r a g m e n t s in a b a s i c m a t r i x . 

T h e t h r e e m a i n v o l c a n i c t y p e s l i s t ed a b o v e a r e c lo se ly a s s o c i a t e d a n d 
a l t e r n a t e r a p i d l y a l o n g a n d a c r o s s s t r i k e . H o w e v e r , c o n s i d e r i n g t h e a r e a a t l a r g e , 
b a s i c v o l c a n i c r o c k s p r e d o m i n a t e in t h e l o w e r s t r a t i g r a p h i c p a r t of t h e a s s e m b l a g e 
p a r t i c u l a r l y n o r t h of P a s h k o k o g a n L a k e a n d a l o n g t h e s o u t h s h o r e of L a k e S t . 
J o s e p h , a n d a c i d p y r o c l a s t i c r o c k s p r e d o m i n a t e in t h e u p p e r s t r a t i g r a p h i c p a r t a s 
a t t h e s o u t h e r n p a r t of P a s h k o k o g a n L a k e . T h e r e l a t i o n s h i p s i n d i c a t e t h a t t h e 
e a r l y v o l c a n i c h i s t o r y w a s d o m i n a t e d b y r a p i d effusion of b a s a l t flows a n d 
f r a g m e n t a l r o c k s w i t h i n t e r m i t t e n t e x t r u s i o n of d a c i t i c p y r o c l a s t i c r o c k s . A c i d 
e x t r u s i o n g r a d u a l l y i n c r e a s e d t o t h e p r e d o m i n a n t p o s i t i o n d u r i n g t h e l a t e r 
v o l c a n i c h i s t o r y . 

2 0 

A t D o r a n L a k e i ron - s i l i c a l a y e r s a r e g e n e r a l l y t h i n n e r a n d m o r e d i s c o n t i n u o u s 
t h a n a r e t h o s e a t S o u l e s B a y . I n d i v i d u a l l a y e r s t h i c k e n a n d t h i n a b r u p t l y , 
b i f u r c a t e c o m m o n l y , a n d t e r m i n a t e a b r u p t l y ( P h o t o 1 0 ) . I n t e r n a l l a m i n a t i o n , 
t h o u g h p r e s e n t , i s n o t d e v e l o p e d t o t h e s a m e e x t e n t . I n d i v i d u a l i r on - s i l i c a l a y e r s , 
g e n e r a l l y less t h a n 4 i n c h e s t h i c k a r e c o m m o n l y s e p a r a t e d b y 3 t o 6 i n c h e s of 
b i o t i t e - q u a r t z s c h i s t . T h e i n t e r v e n i n g s c h i s t b a n d s a r e c o n s i d e r a b l y f i n e r - g r a i n e d 
t h a n is t h e c a s e n e a r S o u l e s B a y t o t h e n o r t h e a s t . H o w e v e r , g r a d e d b e d d i n g a n d 
s c o u r i n g (see P h o t o 10 ) , a l t h o u g h o n a r e d u c e d s c a l e , a r e n o t u n c o m m o n . T h e s e 
s e d i m e n t a r y f e a t u r e s s u g g e s t t h a t D o r a n L a k e i r o n f o r m a t i o n w a s d e p o s i t e d in a n 
e q u a l l y d e e p a n d q u i e t w a t e r e n v i r o n m e n t , t o w h i c h r e l a t i v e l y l i g h t c l a s t i c l o a d s 
w e r e t r a n s p o r t e d c o m p a r e d t o S o u l e s B a y . 

T h i n b a n d s of i r o n f o r m a t i o n a r e p r e s e n t i n 3 o t h e r l o c a l i t i e s : a t P e d l a r p a t h 
B a y o n t h e s o u t h e a s t s h o r e of L a k e S t . J o s e p h ; o n t h e s o u t h e a s t s h o r e of L a k e S t . 
J o s e p h a t t h e w e s t b o u n d a r y of t h e m a p - a r e a ; a n d a l o n g t h e n o r t h s h o r e of t h e 
m a i n p e n i n s u l a s e p a r a t i n g P a s h k o k o g a n L a k e f r o m E a s t P a s h k o k o g a n L a k e . 
I n a l l t h r e e l oca l i t i e s , t h i n b a n d e d i r o n f o r m a t i o n , g e n e r a l l y less t h a n 2 f ee t t h i c k , 
is c o m p o s e d of c o a r s e l y g r a n u l a r b a n d e d c h e r t , m a g n e t i t e , a n d p y r i t e a n d p y r -
r h o t i t e i n t e r l a y e r e d w i t h , a n d g r a d a t i o n a l t o , maf i c l a v a flows a n d a c i d t o b a s i c 
tuff. 

T h e b a n d e d i r o n f o r m a t i o n s of t h e m a p - a r e a a r e c l e a r l y s e d i m e n t a r y d e p o s i t s . 
T h e i r o n a n d s i l ica c o m p o n e n t s , i n a l l l i k e l i h o o d , r e p r e s e n t c h e m i c a l p r e c i p i t a t e s . 
T h e q u a r t z l a y e r s w e r e p r o b a b l y o r i g i n a l l y c h e r t l a y e r s . T h e n a t u r e of t h e 
p r i m i t i v e i r o n p r e c i p i t a t e is u n k n o w n . P o s s i b l y , i t w a s o r i g i n a l l y in t h e f o r m of 
s i d e r i t e a s is p r e s e n t in n o n - m e t a m o r p h o s e d p h a s e s of b a n d e d i r o n f o r m a t i o n a t 
P i c k l e C r o w , 4 0 m i l e s n o r t h . 

T h e s o u r c e of t h e c h e m i c a l c o m p o n e n t s p r e s e n t i n t h e i r o n f o r m a t i o n is 
u n c e r t a i n . T h e m u t u a l a s s o c i a t i o n of i r o n - r i c h a n d a l u m i n i u m - r i c h s e d i m e n t a r y 
b e d s a t S o u l e s B a y s u g g e s t s a c o m m o n s o u r c e of t h e s e c o n s t i t u e n t s , p o s s i b l y b y 
e x t e n s i v e w e a t h e r i n g o r c h e m i c a l a l t e r a t i o n of a n e a r b y l a n d m a s s . A l t e r n a t i v e l y 
t h e s o u r c e of t h e i r o n a n d s i l ica m a y b e d i r e c t l y r e l a t e d t o a p h a s e of t h e v o l c a n i s m . 



DISTRIBUTION 
A WEDGE-SHAPED BELT OF METAVOLCANICS UNDERLIES THE SOUTHEAST HALF OF THE 

MAP-AREA. THE THIN EDGE OF THE WEDGE PROJECTS FROM SOUTH OF THELMA LAKE AS FAR 
WEST AS DORAN LAKE; THE THICK EDGE INCORPORATES ALMOST THE ENTIRE EAST BOUNDARY 
OF THE MAP-AREA. I N ADDITION, A THINNER BELT OF METAVOLCANICS EXTENDS ALONG THE 
SOUTH SHORE OF LAKE ST. JOSEPH (see FIGURE 2) . 

WITHIN THE MAIN WEDGE-SHAPED METAVOLCANIC BELT REFERRED TO ABOVE, BASIC 
VOLCANIC ROCKS PREDOMINATE TO THE NORTHWEST, SPECIFICALLY NEAR THE NORTHERN PART 
OF PASHKOKOGAN LAKE, AND ACID PYROCLASTIC ROCKS PREDOMINATE TO THE SOUTHEAST. 
THE THINNER VOLCANIC BAND REFERRED TO ABOVE, WHICH EXTENDS ALONG THE SOUTH SHORE 
OF LAKE ST. JOSEPH, CONTAINS A RAPID ALTERNATION OF BASIC, ACID, AND MIXED BRECCIA 
COMPONENTS. 

DESCRIPTION 

BASIC METAVOLCANICS 

VOLCANIC ROCKS OF BASIC COMPOSITION ARE PRESENT IN THE FORM OF CLOSELY INTER­
CALATED LAVA FLOWS, BRECCIAS, AND TUFFS. THEY OCCUR BOTH AS THICK MASSIVE ACCUMU­
LATIONS OF UNIFORM COMPOSITION AND AS UNITS CLOSELY INTERCALATED WITH PREVAILING 
ACID VOLCANIC ROCKS. 

INDIVIDUAL LAVA FLOWS ARE GENERALLY 1 0 TO 30 FEET THICK, AND RARELY EXCEED 50 
FEET THICK. SOME FLOWS CONTAIN BOTH PILLOW AND MASSIVE PHASES; OTHERS ARE PILLOWED 
THROUGHOUT; HOWEVER, MANY DO NOT CONTAIN PILLOWS. WHERE PRESENT, PILLOW STRUC­
TURES ARE GENERALLY SMALL, SELDOM EXCEEDING 3 FEET BY 1 FOOT WIDE. MOST PILLOWS 
ARE UNIFORMLY LENTICULAR IN PLAN VIEW (see PHOTO 11); SOME DISPLAY ROUNDED TOPS 
AND DOWNWARD PROJECTIONS OF STRATIGRAPHIC VALUE PARTICULARLY AT PEDLARPATH BAY, 
SOULES BAY, AND ALONG THE SOUTHEAST SHORE OF LAKE ST. JOSEPH NEAR THE WEST 
BOUNDARY OF THE MAP-AREA. OCCASIONAL PILLOWS ARE RIMMED WITH QUARTZ-FILLED 
AMYGDULES UP TO 3^-INCH DIAMETER. AT PEDLARPATH BAY AND SOULES BAY, IN 
PARTICULAR, PILLOWED LAVA FLOWS, EACH 2 TO 22 FEET THICK, ARE INTERLAYERED WITH PRE­
DOMINANT MIXED VOLCANIC BRECCIA THAT IS COMPOSED OF ACID VOLCANIC FRAGMENTS IN 
BASIC VOLCANIC MATRIX. 

MANY MASSIVE TO PILLOWED BASIC LAVA FLOWS ARE INTERZONED WITH FLOW BRECCIAS 
TYPICALLY COMPOSED OF NUMEROUS ANGULAR BASIC LAVA FRAGMENTS, 2 TO 6 INCHES LONG, 
IN A SUBORDINATE MATRIX OF SIMILAR BASIC COMPOSITION. I N SOME FLOWS, PILLOW ZONES 
AND BRECCIA ZONES ARE MUTUALLY TRANSITIONAL. ON THE EAST SHORE OF PASHKOKOGAN 
LAKE, FLOW BRECCIA COMPOSED OF MEDIUM GREY LENTICULAR VOLCANIC FRAGMENTS, UP 
TO 12 INCHES LONG, IN A NOTICEABLY DARKER GREY SUBORDINATE MATRIX IS ATTRIBUTED 
TO ENGULFMENT OF SURFACE-FLOW FRAGMENTS IN STILL-MOBILE LAVA OF MORE BASIC COMPOSI­
TION. 

THICK ZONES OF MASSIVE AMPHIBOLITE ARE PRESENT IN THE MAFIC VOLCANIC SE­
QUENCES, PARTICULARLY NORTH AND WEST OF PASHKOKOGAN LAKE AND AGAIN ON THE SMALL 
ISLANDS IN LAKE ST. JOSEPH AT THE NORTHWEST CORNER OF THE MAP-AREA. WITHIN SUCH 
ZONES, ROUND TO LENTICULAR CLUSTERS OF DARK GREEN AMPHIBOLE CRYSTALS, UP TO 1 INCH 
IN DIAMETER AND TOGETHER FORMING MORE THAN 50 PERCENT OF THE ROCK, COMMONLY 
PRESENT A DECIDEDLY IRREGULAR KNOTTED APPEARANCE. REGARDING THE ORIGIN, CLOSE 
EXAMINATION USUALLY REVEALS VAGUE PILLOW OUTLINES EITHER WITHIN OR MARGINAL TO THE 
MASSIVE AMPHIBOLITE; THIS SUGGESTS THAT MUCH OF THE MASSIVE AMPHIBOLITE REPRE­
SENTS METAMORPHOSED BASIC LAVA FLOWS AND ASSOCIATED BASIC INTRUSIONS. 
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EPIDOTE IS COMMONLY PRESENT IN THE MASSIVE AMPHIBOLITE. IT OCCURS AS SMALL 
IRREGULAR DISSEMINATIONS, AS VEINLETS, AND AS IRREGULAR LENTICULAR AGGREGATES 
SEVERAL INCHES LONG. ON THE EAST SHORE OF THE NARROW EXIT AT THE NORTH END OF EAST 
PASHKOKOGAN LAKE, COARSE AMYGDALOIDAL-LIKE SEGREGATIONS OF EPIDOTE IN BASIC 
VOLCANIC ROCK RANGE FROM 1 TO 2 INCHES IN DIAMETER. SMALL CLUSTERS OF DISSEMINATED 
MAGNETITE COMMONLY ACCOMPANY THE EPIDOTE. 

AT THE ORIGINAL SITE OF THE HUDSON'S BAY POST ON THE WEST SHORE OF THE NORTH­
EAST ARM OF LAKE ST. JOSEPH, ANDESITIC VOLCANIC BRECCIA CONTAINS ABUNDANT UN-
SORTED ANGULAR TO SUBROUNDED AMYGDALOIDAL FRAGMENTS THAT ARE UP TO 8 INCHES 
IN DIAMETER (see PHOTO 12). THE HIGH PROPORTION OF AMYGDALOIDAL FRAGMENTS SUG­
GESTS THE PRESENCE OF NEARBY SOURCE VENTS OR FISSURES. 

NUMEROUS GABBROIC-DIORITIC DIKES AND SILLS, COMMONLY 2 TO 24 INCHES THICK, ARE 
PRESENT IN THE VOLCANIC SEQUENCE. FOR THE MOST PART, THEY ARE OF SIMILAR MINERAL-
OGICAL COMPOSITION AS THEIR VOLCANIC HOST, HAVING UNDERGONE THE SAME METAMORPHIC 
ALTERATIONS. CONSPICUOUS CROSSCUTTING RELATIONSHIPS (see PHOTO 16) IN MANY CASES 
LEAVE NO DOUBT AS TO THE INTRUSIVE RELATIONSHIP. MANY SILLS ARE FAITHFULLY CON­
CORDANT OVER CONSIDERABLE DISTANCES. SOME OF THE DIKES AND SILLS MAY BE CON­
TEMPORANEOUS IN AGE AND ORIGIN WITH THE VOLCANIC ROCKS REPRESENTING MANTLE SILLS, 
FEEDER DIKES, AND ASSOCIATED INTRUSIVE UNITS. OTHERS MAY REPRESENT DISTINCTLY 
SEPARATE POST-VOLCANIC INTRUSIONS. 

SUBSTANTIAL THICKNESSES OF BASIC TUFF, NOW RECRYSTALLIZED TO AMPHIBOLE-FELDSPAR 
AGGREGATES AND GENERALLY REFERRED TO AS AMPHIBOLITE, ARE WIDESPREAD. SOME TUFF 
UNITS ARE MASSIVE THROUGHOUT, BUT MOST ARE CLOSELY BANDED IN SHADES OF GREY AND 
GREEN. THE TUFF UNITS, RANGING FROM A FEW INCHES TO 50 FEET THICK, ARE PRESENT IN 
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BOTH THE SEDIMENTARY AND VOLCANIC SEQUENCES. FOR EXAMPLE, IN THE NORTH AND 
SOUTH IRON DEPOSITS ON THE PROPERTY OF SANJO IRON MINES LIMITED AT SOULES 
BAY, METAMORPHOSED VOLCANIC TUFF FORMS UP TO 37 PERCENT OF THE TOTAL ROCK 
SEQUENCE PRESENT. INDEED, THE MAIN SEDIMENTARY ASSEMBLAGES OF THE AREA GRADE 
ALONG AND ACROSS STRIKE TO VOLCANIC ASSEMBLAGES BY GRADUAL INCREASE IN TUFF CONTENT. 
THE BANDED AND MASSIVE TUFF UNITS APPEAR TO REPRESENT EITHER FRESHLY-DEPOSITED 
VOLCANIC ASH OR CLASTIC DETRITUS DERIVED BY TRANSPORT OF PREVIOUSLY-DEPOSITED 
UNCONSOLIDATED VOLCANIC MATERIAL. 

ON THE SOUTHEAST SHORE OF SOULES BAY, AT A LOCATION 1 MILE SOUTHWEST OF THE 
ENTRANCE, GREY BANDED TUFF IS DISCORDANTLY OVERLAIN BY CLASTIC METASEDIMENTS. AN 
APPARENT ANGULAR DISCORDANCE OF 70° IS ACCENTUATED BY THE PRESENCE OF CON­
GLOMERATE COMPOSED OF SUBROUNDED FRAGMENTS OF GREY TO GREEN VOLCANIC ROCK, 
GREY GRANITE, CHERT, AND GREY SCHIST IN A QUARTZITIC MATRIX (PHOTO 13). THIS 
DISCONFORMITY APPEARS TO BE A LOCAL FEATURE ONLY, POSSIBLY RELATED TO LOCAL SLUMPING 
AND EROSION. SIMILAR DISCORDANT ZONES ARE PROBABLY PRESENT ELSEWHERE IN THE ROCK 
ASSEMBLAGE. 

ACID METAVOLCANICS 

DACITIC TO RHYODACITIC METAVOLCANICS FORM NUMEROUS TUFF-BRECCIA ZONES OF 
SUBSTANTIAL THICKNESS. ALTHOUGH INTERSPERSED THROUGHOUT THE ENTIRE VOLCANIC 
ASSEMBLAGE OF THE MAP-AREA, THESE ACID VOLCANIC ROCKS PREDOMINATE IN THE SOUTH­
EASTERN PART OF THE AREA. ALSO, WELL-DEFINED ACID VOLCANIC ZONES ARE PRESENT AT 
SOULES BAY AND ALONG THE SOUTH SHORE OF LAKE ST. JOSEPH TO THE WEST. I N ADDITION 
TO PURE ACID PYROCLASTIC ROCKS IN WHICH FRAGMENTS AND MATRIX ARE OF SIMILAR 
COMPOSITION (see PHOTO 14), MIXED BRECCIAS COMPOSED OF FRAGMENTS IN A BASIC 
MATRIX ARE COMMON (see PHOTO 17). 

ACID VOLCANIC BRECCIA, TYPICALLY PRESENT IN IRREGULAR ZONES 3 TO 50 FEET THICK, 
IS COMPOSED OF ANGULAR FRAGMENTS IN A FINE-GRAINED MATRIX OF SIMILAR COMPOSITION. 
THE BRECCIA IS GENERALLY COMPLETELY UNSORTED, ADJACENT FRAGMENTS RANGING FROM 
PEA-SIZE TO LARGE ANGULAR BLOCKS 18 INCHES IN DIAMETER. THE PROPORTION OF FRAGMENTS 
TO MATRIX IS HIGHLY VARIABLE, RANGING FROM 10 TO 80 PERCENT IN ADJACENT LAYERS. 
CRUDE LAYERING IS LOCALLY MARKED BY ABRUPT CHANGES IN FRAGMENT SIZE IN ADJACENT 
LAYERS. GENERALLY EACH BRECCIA LAYER PROBABLY REPRESENTS THE DEPOSITIONAL PRODUCT 
OF EITHER SPECIFIC VOLCANIC OUTBURST OR OF MUD FLOWS DERIVED BY SLUMPING OF 
PREVIOUSLY ACCUMULATED VOLCANIC MATERIAL. AS PREVIOUSLY STATED, THE ACID PYRO­
CLASTIC ZONES OCCUR BOTH AS MAJOR COMPONENTS OF THICK VOLCANIC SEQUENCES AND AS 
SUBORDINATE UNITS IN PREDOMINANTLY BASIC SEQUENCES. THE RELATIONSHIP INDICATES 
THAT PREDOMINANT BASIC EFFUSION WAS INTERRUPTED REPEATEDLY BY LOCAL SMALL-SCALE 
ACID EXTRUSION AND OCCASIONALLY BY MAJOR ERUPTIONS OF ACID MATERIAL. 

ON THE SOUTH BANK OF PASHKOKOGAN RIVER, 2 MILES FROM THE EAST BOUNDARY OF 
THE MAP-AREA, UNSORTED LENTICULAR PALE GREY DACITE PORPHYRY FRAGMENTS, COM­
MONLY 4 INCHES LONG AND X/<L INCH WIDE BUT UP TO 18 INCHES LONG AND 3 INCHES WIDE, 
ARE DISPERSED IN A FINE-GRAINED MATRIX SO SIMILAR IN COMPOSITION THAT THE FRAGMENTAL 
NATURE OF THE ROCK IS OBSCURE. SIMILAR DACITE BRECCIA, CONTAINING PALE GREY LENTICULAR 
FRAGMENTS UP TO 2 FEET LONG IN A FINE-GRAINED DACITIC MATRIX, IS EXPOSED ON THE 
SOUTHEAST SHORE OF LAKE ST. JOSEPH NEAR THE WEST BOUNDARY OF THE MAP-AREA. 

LOCAL CONFORMABLE RUSTY-WEATHERING ZONES, EACH 1 TO 5 FEET THICK AND 1 0 TO 100 
FEET LONG, ARE PRESENT IN THE DACITE PYROCLASTIC ROCKS. THE ZONES CONTAIN DISSEMIN­
ATED PYRITE, PYRRHOTITE, AND, LOCALLY, MAGNETITE. THEY MAY REPRESENT PRODUCTS OF 
LOCAL FUMAROLIC ACTION THAT OPERATED DURING ACCUMULATION OF THE VOLCANIC MATERIAL. 
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Pashkokogan Lake — eastern Lake St. Joseph 

ODM7075 
Photo 16 — Volcanic breccia, 2 miles east of Pedlarpath Bay, Lake St. Joseph. Note struc­

turally deformed fragments and crosscutting metabasalt dike. 
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Photo 
Joseph 

ODM7077 
18 — Docile tuff-breccia; south shore of Lake St. 
, 1 mile west of Pedlarpath Bay. (Large quartz vein 

present in upper left corner.) 
matrix; northwest shore, Soules Bay, Lake St. Joseph. 



Pashkokogan Lake — eastern Lake St. Joseph 

Volcanic breccia with dacite fragments in basaltic matrix. 
Note lack of sorting and structurally deformed fragments. 
Possible avalanche or mud-flow derivation. 
Northwest shore, Soules Bay, Lake St. Joseph. 

Photo 21 
ODM7080 



ODM7081 
Photo 22 — Volcanic breccia with dacite fragments; northwest shore, 

Soules Bay, Lake St. Joseph. 

ZONES OF FINE-GRAINED BANDED TUFF-BRECCIA, AS MUCH AS 200 FEET THICK, OCCUR IN 
THE VOLCANIC ASSEMBLAGE PARTICULARLY AT PASHKOKOGAN LAKE AND AGAIN IN THE 
LONG NORTHEAST-TRENDING PENINSULA IN LAKE ST. JOSEPH NEAR THE WEST BOUNDARY OF 
THE MAP-AREA. INDIVIDUAL TUFF-BRECCIA BEDS, POSSIBLY PRODUCTS OF INDIVIDUAL 
EXPLOSIVE ERUPTIONS, ARE FROM 1 INCH TO 3 FEET THICK. THIN LAYERS OF FINE-GRAINED 
ASH COMMONLY LIE ADJACENT TO THICK BEDS CHARGED WITH WHITE LENTICULAR LITHIC 
FRAGMENTS UP TO 4 INCHES LONG (PHOTO 15). THE BEDDED CHARACTER OF THE ROCK 
TOGETHER WITH ABSENCE OF GRAIN GRADATION SUGGESTS DERIVATION BY EXPLOSIVE DIS­
CHARGE OF ASH AND LITHIC FRAGMENTS FOLLOWED BY RAPID SUBAQUEOUS ACCUMULATION. 

TUFF-BRECCIA ZONES LOCALLY CONTAIN ALTERNATING BANDS OF ACID AND BASIC 
MATERIAL. THE BANDING, WHICH RANGES IN THICKNESS FROM BARELY PERCEPTIBLE LAMINA 
UP TO 6 INCHES THICK, IS ACCENTUATED BY VARYING PROPORTIONS OF AMPHIBOLE, GARNET, 
AND FELDSPAR METACRYSTS. CLOSELY INTERBANDED ROCKS OF THIS TYPE SEEMINGLY 
REPRESENT PRODUCTS OF CLOSELY SPACED AND CHEMICALLY CONTRASTING EXPLOSIVE OUT­
BURSTS. 

MIXED VOLCANIC TUFF AND BRECCIA ARE COMMON IN ALL PARTS OF THE VOLCANIC PILE. 
A GREAT VARIETY OF TYPES, RANGING FROM CLOSELY INTERSTRATIFIED TUFF TO COARSE BRECCIA 
CONTAINING FELSIC FRAGMENTS UP TO 6 FEET LONG, ARE PRESENT. I N NEARLY ALL CASES, THE 
FRAGMENTS ARE MORE ACID IN COMPOSITION THAN THE MATRIX. FOR THE MOST PART, THE 
MIXED PYROCLASTIC ROCKS APPEAR TO REPRESENT PRODUCTS OF MUTUAL EXPLOSIVE DIS­
CHARGE OF ACID AND BASIC MATERIAL FROM THE SAME OR NEIGHBOURING VENTS OR FISSURES. 

MIXED TUFFS AND BRECCIAS ARE PARTICULARLY WELL EXPOSED ON THE NORTHWEST SHORE 
OF SOULES BAY AND VICINITY (PHOTO 16). UNUSUALLY COARSE BRECCIA, COMPOSED OF 
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Chemical composition of volcanic and sedimentary rocks, Pashkokogan Lake-Eastern 
Lake St. Joseph area, Samples 1 to 16 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

S i 0 2 46.79 46.76 46.12 46.83 47.85 60.48 62.34 63.34 66.75 68.97 66.07 66.79 73.58 60.60 75.81 65.43 

AI2O3 13.4 14.2 15.3 13.1 14.4 16.88 15.0 15.4 15.0 15.6 16.0 15.5 12.90 18.90 10.8 16.1 

1.4 0.85 0.84 0.78 0.66 1.83 1.20 2.38 0.39 1.28 1.59 0.55 0.24 3.01 0.79 1.50 

FeO 7.97 12.10 9.88 8.72 11.52 4.36 6.65 2.14 3.45 1.15 3.13 2.55 2.72 4.53 2.47 4.03 

MgO 11.8 7.72 10.3 9.00 9.03 3.34 1.99 3.38 1.47 1.99 1.95 1.16 3.26 1.32 2.64 

CaO 12.3 10.0 12.7 14.3 10.5 7.71 4.95 4.51 3.94 3.21 2.52 2.27 1.38 2.40 1.38 1.72 

N a 2 0 2.26 2.96 1.40 3.83 2.13 3.28 3.04 2.91 3.64 4.39 3.84 2.25 2.72 2.96 2.48 2.20 

K2O 0.57 2.51 0.24 2.35 0.41 0.72 0.88 2.11 1.24 1.35 1.89 5.44 4.10 2.51 1.62 2.78 

H 2 O + . . . . 0.53 0.88 0.49 0.65 1.31 0.45 0.79 0.66 0.81 0.40 0.69 0.41 0.31 0.97 0.82 1.14 

H 2 O - . . . . 0.09 0.13 0.06 0.09 0.21 0.02 0.11 0.13 0.15 0.07 0.30 0.14 0.02 0.02 0.37 0.26 

CO2 0.28 0.09 0.05 0.69 0.05 0.07 0.86 0.85 0.46 0.02 0.42 0.08 none 0.11 0.02 0.03 

T i 0 2 
0.59 1.19 0.70 0.66 0.97 0.67 0.65 0.70 0.51 0.61 0.50 0.40 0.37 0.59 0.40 0.61 

P 2 0 6 0.08 0.10 0.04 0.05 0.04 0.21 0.13 0.12 0.16 0.07 0.06 0.09 0.06 0.15 0.09 0.11 

S 0.20 0.15 0.19 0.09 nil 0.05 0.07 0.07 nil nil nil nil trace 0.09 nil nil 

MnO 0.18 0.20 0.18 0.17 0.19 0.12 0.30 0.08 0.08 0.44 0.07 0.07 0.04 0.07 0.09 0.09 

S.G 3.08 3.03 3.05 3.05 2.91 2.88 3.03 2.64 2.68 2.66 2.67 2.59 2.66 2.84 2.61 2.78 



Rock type and location of samples 

1—Amphibolite. Sanjo Iron Mines Limited property. Hole No. LSJ 23, 170-175 feet. Split core sample. 

2—Amphibolite. East end of small island situated 1 mile northwest of narrow entrance to the main part of Lake St. Joseph, in the northwest part 
of the map-area. Chip sample. 

3—Amphibolite. North shore of Pedlarpath Bay, Lake St. Joseph. Chip sample. 

4—Basalt pillow lava. East shore of small island situated in the centre of the narrows between the north part and south part of Pashkokogan Lake. 
Chip sample. 

5—Basalt flow breccia. Northwest shore of Lake St. Joseph at the west boundary of the map-area. Chip sample. 

6—Andesite pillow lava. West shore of small lake situated 1 mile north of southwest corner of the south part of Pashkokogan Lake. Chip sample. 

7—Dacite breccia. East Pashkokogan Lake; a t entrance to Greenbush Lake portage. Chip sample. 

8—Dacite schist. North shore of Medcalf Lake, 2.2 miles west of point where highway 599 crosses Medcalf Lake. Chip sample. 

9—Rhyodacite breccia. South shore of Pashkokogan River, 1.5 miles west of the east boundary of the map-area. Chip sample. 

10—Rhyodacite breccia (fragments only). Northwest shore of Lake St. Joseph at the west boundary of the map-area. Chip sample. 

11—Rhyodacite feldspar porphyry breccia (fragments only). Small point a t northwest entrance to Soules Bay of Lake St. Joseph. Chip sample. 

12—Rhyodacite feldspar-quartz porphyry tuff-breccia. Southeast shore of main point a t northwest entrance to Soule's Bay of Lake St. Joseph. 

13—Impure arkose. Sanjo Iron Mines Limited property. Hole No. LSJ 14, 350-355 feet. Split core. 

14—Andalusite-bearing schist. Sanjo Iron Mines Limited property. Hole No. LSJ 23. 115-120 feet. Split core. 

15—Impure quartzite. South shore of Doran Lake. Interbanded with thin quartz pebble conglomerate. Chip sample. 

16—Quartz-mica schist. At former site of Osnaburgh House on west shore of northeast arm of Lake St. Joseph. Chip sample. 
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LARGE FELSIC FRAGMENTS IN A MINOR BASALTIC MATRIX, OCCURS INTERZONED WITH BASALT 
LAVA FLOWS (PHOTO 17). ACID BRECCIA ZONES OF THIS TYPE RANGE FROM 5 TO 100 FEET 
THICK. INTERZONED BASALT FLOWS ARE COMMONLY 3 TO 5 FEET THICK AND RARELY EXCEED 
20 FEET THICK. THE ACID BRECCIA TYPICALLY CONTAINS FRAGMENTS THAT ARE ANGULAR TO 
SUBROUNDED, PALE GREY, AND SCORIACEOUS TO PORPHYRITIC; THESE FRAGMENTS LIE IN A 
DARK GREEN HORNBLENDE-RICH MATRIX (PHOTO 18). MOST FRAGMENTS ARE 2 TO 4 INCHES 
LONG; MANY ARE 12 INCHES LONG; OCCASIONAL FRAGMENTS ARE 6 FEET LONG. A STRIKING 
FEATURE OF THE BRECCIA DEPOSITS IS THE COMPLETE ABSENCE OF SORTING. HOWEVER, CRUDE 
INTERNAL STRATIFICATION, DUE TO ABRUPT CHANGES IN FRAGMENT SIZE OR PROPORTION OF 
FRAGMENTS TO MATRIX, IS PRESENT LOCALLY. MANY FRAGMENTS CONTAIN ABUNDANT 
QUARTZ-FILLED AMYGDULES. MANY FRAGMENTS ARE SLAB-SHAPED; ONE SUCH FRAGMENT 
MEASURED 6 FEET LONG, 1 FOOT WIDE, AND 2 INCHES THICK. THESE SLABS ARE TYPICALLY 
ALIGNED IN THE DIRECTION OF LOCAL STRUCTURAL PLUNGE. THEIR PRESENT SHAPE UN­
DOUBTEDLY REFLECTS SOME STRUCTURAL DISTORTION. OTHER FRAGMENTS ARE LENTICULAR IN 
PLAN VIEW; OTHERS, GENERALLY THE SMALLER ONES, ARE ROUND TO SPHERICAL. THE SPARSE 
MATRIX, MORE BASIC IN COMPOSITION, IS COMPOSED OF DARK GREEN TO BLACK AMPHIBOLE-
GARNET-BIOTITE-FELDSPAR ASSEMBLAGES. THE ABUNDANCE OF LARGE AMYGDALOIDAL BRECCIA 
FRAGMENTS IN THIS VICINITY SUGGESTS A NEARBY EXPLOSIVE VOLCANIC SOURCE. 

C h e m i c a l C o m p o s i t i o n 

THE CHEMICAL COMPOSITIONS OF SOME TYPICAL VOLCANIC ROCK TYPES PRESENT IN THE 
MAP-AREA ARE PRESENTED IN TABLE 3. THE MOST COMMON ROCK TYPE IS NORMAL 
BASALT (NOS. 4, 5) WITH RELATIVELY LOW AI2O3 (AVERAGE 14.1 PERCENT), ALKALIS (AVERAGE 
3 . 7 4 PERCENT COMBINED Na20 AND K2O), AND Ti02 (AVERAGE 0.82 PERCENT); IT 
IS PRESENT IN THE FORM OF LAVA FLOWS AND BRECCIAS. BANDED TO MASSIVE AMPHIBO-
LITES (NOS. 1, 2, 3) OF THE AREA CORRESPOND CLOSELY IN COMPOSITION TO THE BASALTS; THEY 
APPARENTLY REPRESENT METAMORPHOSED TUFFACEOUS AND MASSIVE BASALT IN LARGE 
PART. OF THE MORE ACID VOLCANIC TYPE, DACITE (NOS. 7, 8 ) AND RHYODACITE (NOS. 
9, 10, 11, 12) ARE PRESENT IN ABOUT EQUAL PROPORTIONS. THEY FORM THE LARGE BULK OF 
FRAGMENTAL VOLCANIC ROCKS IN THE MAP-AREA. FIELD AND CHEMICAL DATA SUGGEST THAT 
ANDESITES ARE RARE AND RHYOLITES ARE ABSENT. THUS, THE VOLCANIC EXTRUSIVE HISTORY 
APPEARS TO HAVE BEEN DOMINATED BY DISCHARGE OF FLOWS AND FRAGMENTALS COR­
RESPONDING IN COMPOSITION TO BASALT AND DACITE-RHYODACITE RESPECTIVELY. 

I N GENERAL, BASALT EFFUSION DOMINATED THE EARLY VOLCANIC STAGES AND DACITE-
RHYODACITE EXTRUSION THE LATER VOLCANIC STAGES. I N ADDITION, COMMON THROUGHOUT 
THE VOLCANIC PILE ARE CLOSELY SPACED ALTERNATIONS AND MUTUAL ASSOCIATION OF BASIC 
AND ACID VOLCANIC MATERIALS, EVIDENCED BY THE PRESENCE OF: ( 1 ) CLOSELY INTERBANDED 
BASALT FLOWS AND ACID PYROCLASTIC LAYERS; AND (2) MIXED BRECCIAS COMPOSED OF ACID 
FRAGMENTS IN A BASALT MATRIX. 

REGARDING THE METASEDIMENTS (NOS. 1 3 , 1 4 , 1 5 , 1 6 ) , A CLOSE CHEMICAL SIMILARITY 
TO THE ACID VOLCANIC ROCKS IS APPARENT. THUS, QUARTZ-MICA SCHIST (NO. 16), THE 
COMMON METASEDIMENT OF THE MAP-AREA, IS SIMILAR TO RHYODACITE (NOS. 9, 10, 1 1 , 
12). ANDALUSITE-BEARING OR ARGILLACEOUS SCHIST (NO. 14) AND IMPURE QUARTZITE 
(NO. 15) AND ARKOSE (NO. 13) ARE, IN TURN, SUFFICIENTLY SIMILAR TO SUGGEST A COMMON 
PARENTAGE FOR ALL THE SEDIMENTS, NAMELY: EROSION AND SEDIMENTATION, WITH LOCAL 
CONCENTRATION OF SPECIFIC CHEMICAL ELEMENTS, OF A LAND MASS UNDERLAIN BY EXTRUSIVE 
AND INTRUSIVE ROCKS OF GENERAL DACITE-RHYODACITE COMPOSITION. 



G E N E R A L S T R A T I G R A P H I C R E L A T I O N S H I P S 

THE STRATIGRAPHIC SEQUENCE PRESENT IN THE MAP-AREA COMPRISES 5,000 TO 8,000 
FEET OF METASEDIMENTS, INCLUDING BANDED IRON FORMATION, CONFORMABLY OVERLAIN BY 
10,000 TO 20,000 FEET OF METAVOLCANICS THAT COMPRISE LOWER, PREDOMINANTLY BASIC 
EFFUSIVES AND UPPER, PREDOMINANTLY ACID EXTRUSIVE ROCKS. 

THE MAIN BAND OF METASEDIMENTS, WHICH INCLUDES THE ECONOMICALLY IMPORTANT 
BANDED IRON FORMATION, IS THE LOWEST STRATIGRAPHIC ZONE IN THE MAP-AREA. BECAUSE 
IT IS IN CONTACT TO THE WEST WITH YOUNGER INTRUSIVE GRANITE, ONLY PART OF THE ORIGINAL 
SEDIMENTARY THICKNESS HAS BEEN PRESERVED. A MAXIMUM STRATIGRAPHIC THICKNESS, 
ESTIMATED AT 8,000 FEET, IS PRESENT SOUTHWEST OF SOULES BAY. GENERALLY, WELL-
BEDDED ARENACEOUS SEDIMENTS PREDOMINATE. ARGILLACEOUS AND FERRUGINOUS COM­
PONENTS ARE LOCALLY SIGNIFICANT. I N ADDITION, CONSIDERABLE INTERCALATED VOLCANIC 
TUFF IS PRESENT. 

METAVOLCANICS GRADATIONALLY AND CONFORMABLY OVERLIE THE MAIN META­
SEDIMENTARY BAND OF THE AREA. THUS, A STRATIGRAPHIC SECTION TAKEN NORTHWEST FROM 
SOULES BAY INCLUDES 5,000 FEET OF INTERCALATED ACID TO BASIC LAVA FLOWS AND PYRO-
CLASTIC ROCKS. A MORE COMPLETE STRATIGRAPHIC SECTION ACROSS THE METAVOLCANIC 
SEQUENCE NEAR PASHKOKOGAN LAKE INCLUDES THE FOLLOWING VOLCANIC ZONES IN DESCEND­
ING STRATIGRAPHIC SUCCESSION: 

MAINLY ACID BRECCIA, TUFF; MINOR BASIC FLOWS: 7,500 FEET. 
BASIC FLOWS AND BRECCIA; MINOR ACID PYROCLASTIC ROCKS:.... 6,000 FEET. 
MASSIVE TO PILLOWED BASIC FLOWS; AMPHIBOLITE: 6,000 FEET. 

TOTAL VOLCANIC SEQUENCE: 19,500 FEET. 

THIS VOLCANIC SEQUENCE ALSO INCLUDES SEVERAL THIN ZONES OF METASEDIMENTS. 

EARLY BASIC INTRUSIONS 

NUMEROUS THIN GABBROIC SILLS AND DIKES, GENERALLY LESS THAN 3 FEET THICK, ARE 
PRESENT IN THE VOLCANIC PILE. CROSSCUTTING FEATURES LEAVE NO DOUBT THAT MANY OF 
THE DIKES WERE EMPLACED FOLLOWING ACCUMULATION OF THE INTRUDED VOLCANIC ROCKS. 
SEVERAL GOOD EXAMPLES ARE EXPOSED ON THE SHORES OF SOULES BAY (see PHOTO 16), 
AND ON THE LONG NORTHEASTWARD-PROJECTING PENINSULA OF LAKE ST. JOSEPH 2 MILES 
EAST OF THE WEST BOUNDARY OF THE MAP-AREA. SOME OF THE SILLS AND DIKES PROBABLY 
REPRESENT VOLCANIC FEEDERS; OTHERS MAY BE POST-VOLCANIC INTRUSIONS. 

SEVERAL LONG LINEAR BELTS OF MASSIVE AMPHIBOLITE, ASSOCIATED WITH THE BASIC 
METAVOLCANICS, ARE OF UNCERTAIN ORIGIN. THE PRESENCE OF GHOST PILLOW STRUCTURES AND 
WELL-BANDED PHASES SUGGESTS THAT MUCH OF THE ROCK REPRESENTS METAMORPHOSED FLOW 
AND PYROCLASTIC ROCKS. SOME ARE PROBABLY VOLCANIC SHEETS AND MANTLE SILLS. 
HOWEVER, SOME THICK MASSIVE ZONES MAY INDEED REPRESENT POST-VOLCANIC IN­
TRUSIONS. 

SEVERAL LONG NARROW BIOTITE-HORNBLENDE LAMPROPHYRE DIKES TRANSECT THE 
OLDER VOLCANIC ROCKS. 

ACID INTRUSIONS 

ACID INTRUSIVE ROCKS FORM NUMEROUS DIKES, SILLS, STOCKS, AND SMALL BATHOLITHIC 
MASSES. I N ADDITION, THE NORTH MARGIN OF A REGIONAL BELT OF MASSIVE TO GNEISSIC 
GRANITE AND MIGMATITE UNDERLIES THE SOUTH BOUNDARY OF THE AREA. 
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PASHKOKOGAN LAKE — EASTERN LAKE ST. JOSEPH 

G r a n i t i c R o c k s 

THE NORTH BOUNDARY OF THE AREA IS UNDERLAIN BY MASSIVE TO PORPHYRITIC 
GRANITE THAT FORMS PART OF A LARGE BATHOLITHIC MASS EXTENDING AT LEAST 16 MILES 
TO THE NORTHWEST. ALSO ENCLOSED WITHIN THE MAP-AREA ITSELF ARE AT LEAST EIGHT 
GRANITE STOCKS, AND INNUMERABLE DIKES, SILLS, AND OTHER SMALL MASSES. THE LARGEST 
OF THE STOCKS, MEASURING 9 MILES LONG AND 6 MILES ACROSS, IS SITUATED BETWEEN 
DORAN LAKE AND LAKE ST. JOSEPH IN THE WEST HALF OF THE MAP-AREA. SEVEN OTHER 
STOCKS, EACH FROM 1 TO 3 MILES IN DIAMETER, ARE PRESENT NEAR PASHKOKOGAN LAKE AS 
FOLLOWS: ( 1 ) WEST RIACH LAKE; (2) SOUTH RIACH LAKE; (3) SOUTH SHORE OF LAKE ST. 
JOSEPH AND 2 MILES WEST OF ACE LAKE; (4) ERIC LAKE; (5) WEST SHORE OF THE SOUTHERN 
PART OF PASHKOKOGAN LAKE; (6) EAST SHORE OF THE SOUTHERN PART OF PASHKOKOGAN 
LAKE; AND (7) THE SOUTHEAST CORNER OF EAST PASHKOKOGAN LAKE. 

THE COMMON ROCK TYPE IS BIOTITE-BEARING GRANITE THAT IS MASSIVE TO PORPHYRI­
TIC, MEDIUM- TO COARSE-GRAINED, AND LEUCOCRATIC. BOTH PINK AND WHITE PHASES ARE 
PRESENT. THE MARGINS OF THE STOCKS ARE NORMALLY FELSIC AND OCCASIONALLY FAINTLY 
GNEISSIC. BARREN QUARTZ STRINGERS AND VEINLETS ARE COMMON. BIOTITE GENERALLY FORMS 
5 TO 15 PERCENT OF THE ROCK. HORNBLENDE IS LOCALLY PRESENT. THE ERIC LAKE STOCK 
CONTAINS OCCASIONAL INCLUSIONS OF FINE-GRAINED AMPHIBOLITE UP TO 2 FEET LONG. THE 
SOUTH RIACH LAKE STOCK IS ABNORMALLY LEUCOCRATIC CONTAINING LESS THAN 10 PERCENT 
BIOTITE, THE SOLE FEMIC MINERAL. PEGMATITE DIKES AND SILLS ARE COMMONLY PRESENT 
BOTH AT THE MARGINS OF THE STOCKS AND IN THE ADJOINING COUNTRY ROCKS. THE ERIC 
LAKE STOCK IN PARTICULAR CONTAINS NUMEROUS QUARTZ-FELDSPAR-MUSCOVITE-TOURMA-
LINE PEGMATITES UP TO 10 FEET WIDE. LARGE INCLUSIONS OF AMPHIBOLITE, UP TO 6 FEET 
LONG, ARE PRESENT IN SOME PEGMATITE DIKES. THE DORAN LAKE STOCK, WHICH IS 
PREDOMINANTLY PORPHYRITIC, TYPICALLY CONTAINS 10 TO 20 PERCENT EUHEDRAL TO SUB-
HEDRAL PINK FELDSPAR CRYSTALS UP TO 1 INCH IN DIAMETER IN A MEDIUM-GRAINED 
HORNBLENDE-BEARING MATRIX. 

P e g m a t i t e 

THE LARGE GRANITE BATHOLITH THAT IS MARGINAL TO THE AREA ON THE NORTH CONTAINS 
NUMEROUS PEGMATITE DIKES AND SILLS AT AND NEAR THE SOUTH CONTACT. THE PEGMATITES 
ASSUME A WIDE VARIETY OF SHAPES AND SIZES, RANGING FROM ISOLATED BEADED STRINGERS, 
LENSES, AND DIKELETS, TO DIKES 30 FEET THICK AND SEVERAL HUNDRED FEET LONG. HOW­
EVER, MOST PEGMATITE DIKES RANGE FROM 5 TO 7 FEET THICK. THEY OCCUR LOCALLY IN 
GREAT PROFUSION AND COMPRISE UP TO 50 PERCENT OF SOME OUTCROP AREAS. TRANSECTING 
PAIRS OF PEGMATITE DIKES WERE OBSERVED. BOTH GRADATIONAL CONTACTS AND SHARP 
INTRUSIVE CONTACTS WITH THE HOST GRANITE ARE EQUALLY COMMON. AT THE NORTH SHORE OF 
LAKE ST. JOSEPH MANY PEGMATITE DIKES WITH GRADATIONAL CONTACTS TO GRANITE ARE 
DISTRIBUTED ALONG THREE PREFERRED DIRECTIONS, A RELATIONSHIP SUGGESTING IN SITU 
DERIVATION BY TEXTURAL COARSENING, OR PEGMATITIZATION, OF NORMAL GRAPHITE ALONG 
JOINT PLANES. HOWEVER, OTHER PEGMATITE DIKELETS WERE CLEARLY FORMED BY INJECTION 
ALONG FRACTURES. ALL PEGMATITES OBSERVED ARE OF SIMPLE GRANITIC COMPOSITION. N O 
EVIDENCE OF ZONING WAS OBSERVED. QUARTZ, WHITE FELDSPAR, BIOTITE, MUSCOVITE, AND 
TOURMALINE ARE THE COMMON CONSTITUENTS. SOME GARNET IS PRESENT LOCALLY. PERTHITIC 
AND MYRMEKITIC INTERGROWTHS OF QUARTZ AND FELDSPAR ARE COMMON. RARE FLAKES OF 
MOLYBDENITE AND GREEN BERYL WERE OBSERVED AT ONE LOCALITY ON THE NORTH SHORE OF 
LAKE ST. JOSEPH, NORTH OF SOULES BAY. PEGMATITES AT GREENBUSH LAKE TO THE 
SOUTHEAST CONTAIN OCCASIONAL SMALL GRAINS OF BLUE-GREEN APATITE. 
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PEGMATITE VEINS UP TO 3 FEET WIDE ARE ALSO PRESENT IN THE COUNTRY ROCK BORDER­
ING THE GRANITE STOCKS. SILLS AND DIKES ARE PRESENT IN EQUAL PROPORTIONS. MANY 
PEGMATITES FORM LENTICULAR, CONCORDANT LAYERS IN HIGHLY FOLDED COUNTRY ROCK. MOST 
PEGMATITES COMPRISE COARSE-GRAINED AGGREGATES OF QUARTZ, FELDSPAR, BIOTITE, 
MUSCOVITE, AND TOURMALINE. THE LITHIUM-BEARING MINERALS SPODUMENE AND LEPI-
DOLITE ARE PRESENT IN PEGMATITE AT THE SOUTHEAST SHORE OF EAST PASHKOKOGAN LAKE 
(see P. 54, 55). 

DIKES AND SILLS OF GRANITE AND APLITE ARE PRESENT IN MANY PARTS OF THE AREA 
PARTICULARLY IN THOSE MARGINAL TO THE GRANITE STOCKS. 

GRANITE GNEISS AND MIGMATITE 

THE SOUTH MARGIN OF THE MAP-AREA IS UNDERLAIN BY GRANITE GNEISS AND MIGMA­
TITE, PART OF A BROAD REGIONAL BELT THAT EXTENDS MANY MILES TO THE SOUTH. WITHIN 
THE MAP-AREA THE NORTH CONTACT OF THIS BELT EXTENDS FROM GREENBUSH LAKE ON THE 
EAST TO DORAN LAKE ON THE WEST (see FIGURE 2) . I N THE INTERVAL FROM THE SOUTH 
SHORE OF GREENBUSH LAKE TO THE SOUTH SHORE OF PASHKOKOGAN LAKE, A DISTANCE OF 
6 MILES, THE CONTACT UNDERLIES A FAIRLY PROMINENT STRAIGHT-LINE TOPOGRAPHIC FEATURE. 
TO THE WEST, THE CONTACT TRANSECTS MEDCALF LAKE AT A WELL-MARKED POINT OF 
DEFLECTION SITUATED 4 MILES WEST OF PASHKOKOGAN LAKE. STILL FARTHER WEST, THE 
CONTACT EXTENDS PARALLEL TO, AND ABOUT 1 MILE SOUTH OF, THE DORAN RIVER AND DORAN 
LAKE. THE CONTACT ZONE IS DRIFT-COVERED FOR MUCH OF THE DISTANCE BETWEEN GREEN­
BUSH LAKE AND PASHKOKOGAN LAKE AND AGAIN NEAR MEDCALF LAKE. 

I N DETAIL, THE CONTACT REPRESENTS A GRADUAL TRANSITION FROM METAMORPHIC 
SCHIST ON THE NORTH TO GRANITE GNEISS AND MIGMATITE ON THE SOUTH. THE TRANSITION 
OCCURS ACROSS AN INTERVAL OF M TO 3̂  MILE. TRACED FROM NORTH TO SOUTH, HORNBLENDE-
BIOTITE-GARNET SCHIST BY GRADUAL INCREASE IN INTERGRANULAR QUARTZ AND FELDSPAR, 
TOGETHER WITH INJECTED GRANITE LAYERS, GRADES THROUGH MIGMATITE COMPOSED OF 
INTERLAYERED DARK GREY PORPHYRITIC SCHIST AND GREY GRANITIC ROCK, TO GNEISSIC AND 
MASSIVE GRANITE, WITH VARIABLE SCHIST INCLUSIONS. FOR EXAMPLE, A TRAVERSE DUE SOUTH 
FROM THE SOUTHWEST END OF DORAN LAKE ENCOUNTERED THE FOLLOWING ROCK SEQUENCE: 
0 TO 18 CHAINS, GREY HORNBLENDE SCHIST BECOMING INCREASINGLY SILICIFIED AND FELD-
SPATHIZED; 18 TO 38 CHAINS, MIGMATITE, A BANDED ROCK COMPOSED OF EQUAL PARTS OF 
GREY GRANITE LAYERS AND FINE-GRAINED, BIOTITE-HORNBLENDE-FELDSPAR SCHIST; 38 TO 70 
CHAINS, GRANITE GNEISS AND MIGMATITE. THE CONTACT ZONE IS GRADATIONAL AND 
APPEARS TO REFLECT PROGRESSIVE STAGES IN THE PROCESS OF GRANITIZATION AND INTRUSION, 
BY WHICH PRE-EXISTING SEDIMENTARY AND VOLCANIC ROCKS HAVE BEEN ALTERED TO, AND 
INTRUDED BY, GRANITIC ROCKS. 

TYPICAL MIGMATITE IS COMPOSED OF ALMOST EQUAL PARTS OF WHITISH GRANITIC 
LAYERS 1 TO 6 INCHES THICK INTERBANDED WITH DARK GREENISH GREY FINE-GRAINED FELD-
SPATHIZED SCHIST LAYERS EACH 2 TO 12 INCHES THICK. INDIVIDUAL SCHIST AND GRANITIC 
LAYERS HAVE AN IRREGULAR LENTICULAR AND DISCONTINUOUS DISTRIBUTION. GRANITIC 
LAYERS ARE COMPOSED OF WHITE TO PINK BIOTITE GRANITE. INTERVENING SCHIST LAYERS 
ARE NORMALLY RICH IN WHITE FELDSPAR AND BIOTITE. THE RELATIVE PROPORTIONS OF 
LIGHT-COLOURED GRANITIC LAYERS AND DARK-COLOURED SCHIST LAYERS VARY CONSIDERABLY. 
GENERALLY THE PROPORTION OF GRANITIC LAYERS INCREASES TO THE SOUTH. LOCALLY, THE 
GRANITE LAYERS OF THE MIGMATITE CONTAIN FELDSPAR PHENOCRYSTS UP TO % INCH LONG. 
THE SCHIST LAYERS PRESENT IN THE MIGMATITE, PARTICULARLY SOUTH OF PASHKOKOGAN 
AND MEDCALF LAKES, ARE GENERALLY RICH IN BIOTITE. 
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THE TYPICAL GNEISS, PRESENT AT THE SOUTH BOUNDARY, IS COMPOSED OF MEDIUM-
GRAINED WHITE-WEATHERING DULL-PINK TO GREY GRANITE. GNEISSOSITY, WHICH IS SELDOM 
STRONGLY DEVELOPED, REFLECTS SLIGHT DIFFERENCES IN THE PROPORTIONS OF FEMIC CON­
STITUENTS. BARREN QUARTZ VEINS AND LAYERS ARE COMMON. NUMEROUS REMNANTS OF 
GREY SCHIST ARE PRESENT. OCCASIONAL GRANITE PEGMATITE DIKES TRANSECT ALL OTHER ROCKS 
OF THE MIGMATITE-GNEISS COMPLEX. THE SOUTH SHORE LINEAMENT, REFERRED TO ABOVE, 
MARKS A RELATIVELY ABRUPT LITHOLOGIC TRANSITION FROM SILICIFIED AND FELDSPATHIZED 
AMPHIBOLE-BIOTITE SCHIST TO THE NORTH TO INTERLAYERED SCHIST AND GRANITE MIGMATITE 
TO THE SOUTH. IT IS EMPHASIZED THAT NO CHANGE IN METAMORPHIC GRADE WAS OBSERVED 
ACROSS THIS LINEAMENT IN THE INTERVAL BETWEEN GREENBUSH LAKE ON THE EAST AND 
MEDCALF LAKE ON THE WEST. AT DORAN LAKE TO THE WEST, HOWEVER, PREVAILING 
HORNBLENDE-GARNET AND BIOTITE-QUARTZ SCHISTS HAVE BEEN LOCALLY ALTERED AT THE 
SOUTH SHORE OF THE LAKE TO CHLORITE-SERICITE-BEARING AGGREGATES. THE PRESENCE OF 
SUCH LOWER-GRADE METAMORPHIC SCHISTS MAY REFLECT LOCAL FAULTING AS IS INDICATED 
ON THE GEOLOGICAL MAP. CONSIDERING THE ENTIRE AREA, HOWEVER, THE NORTH CONTACT 
OF THE MIGMATITE BELT APPEARS TO REPRESENT THE NORTH LIMIT OF GRANITE EMPLACEMENT 
AND ALTERATION RATHER THAN A MAJOR ZONE OF FAULTING. 

Metamorphic Relationships 
PREVAILING ROCK ASSEMBLAGES OF THE MAP-AREA BELONG TO THE AMPHIBOLE FACIES 

OF MEDIUM METAMORPHIC RANK. HORNBLENDE-FELDSPAR, GARNET-HORNBLENDE-BIOTITE, 
GARNET-STAUROLITE, STAUROLITE-ANDALUSITE, AND BIOTITE-QUARTZ-FELDSPAR ARE TYPICAL 
MINERAL ASSEMBLAGES PRESENT IN THE METAVOLCANICS AND METASEDIMENTS. IT IS THUS 
CLEAR THAT, WITH LOCAL EXCEPTIONS, THE OLDER ROCKS HAVE BEEN EXTENSIVELY RECRYSTAL-
LIZED. 

THE TWO POSSIBLE AGENTS OF METAMORPHIC RECRYSTALLIZATION THAT MERIT CON­
SIDERATION ARE: ( 1 ) THE GRANITE STOCKS THAT ARE ENCLOSED WITHIN THE METAVOLCANICS 
AND METASEDIMENTS; AND (2) THE LARGE GRANITE GNEISS-MIGMATITE COMPLEX THAT 
UNDERLIES THE SOUTH BOUNDARY OF THE MAP-AREA. EVIDENCE WITHIN THE MAP-AREA 
ITSELF IS INCONCLUSIVE, BECAUSE METAMORPHIC GRADE IS UNIFORM THROUGHOUT THE AREA 
REGARDLESS OF PROXIMITY TO THE TWO POSSIBLE METAMORPHIC AGENTS. HOWEVER, 
EVIDENCE OUTSIDE THE IMMEDIATE MAP-AREA SUGGESTS THAT THE ENCLOSED GRANITE 
STOCKS (THAT ARE ENCLOSED WITHIN THE METAVOLCANICS AND METASEDIMENTS), WERE 
IMPORTANT METAMORPHIC AGENTS. THUS, ALONG THE EXTENSION OF THE LAKE ST. JOSEPH 
GREENSTONE BELT TO THE WEST, VOLCANIC AND SEDIMENTARY ROCKS IN SIMILAR PROXIMITY 
TO GRANITE GNEISS AND MIGMATITE ON THE SOUTH BUT AT CONSIDERABLE DISTANCE FROM A 
NUMBER OF ENCLOSED GRANITE STOCKS, ARE COMPOSED OF LOW-RANK MINERAL ASSEMBLAGES, 
NAMELY CHLORITE-SERICITE-CARBONATE SCHIST. THIS RELATIONSHIP SUGGESTS THAT, IN THE 
PRESENT MAP-AREA, THE ENCLOSED INTRUSIVE STOCKS, OF WHICH AT LEAST EIGHT ARE PRESENT, 
WERE IMPORTANT AGENTS OF METAMORPHIC RECRYSTALLIZATION. I N THIS REGARD, THE 
DORAN LAKE STOCK WITH AN APPARENT GENTLE EAST PLUNGE MAY HAVE BEEN A PAR­
TICULARLY POTENT METAMORPHIC AGENT UPON INTRUDED ROCKS, ESPECIALLY NEAR SOULES 
BAY. 

I N EXCEPTION TO THE ABOVE RULE OF MEDIUM METAMORPHIC RANK, SHEARED 
CHLORITE-SERICITE SCHIST IS PRESENT ALONG THE SOUTH SHORE OF DORAN LAKE. AS PRE­
VIOUSLY MENTIONED, THE PRESENCE OF LOWER-GRADE METAMORPHIC ASSEMBLAGES AT THIS 
PLACE MAY REFLECT LOCAL SHEARING AND FAULTING. 
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Pleistocene and Recent 
THE GRAIN OF THE MAP-AREA ALMOST ENTIRELY REFLECTS PLEISTOCENE EFFECTS, 

DEPOSITIONAL FEATURES PREDOMINATING BY FAR. ADVANCING ICE, AFTER SWEEPING CLEAR 
THE PRE-EXISTING DEBRIS DOWN TO BARE ROCK, DEPOSITED A CONSIDERABLE THICKNESS OF 
MATERIAL BOTH SORTED AND UNSORTED. RECENT EROSION HAS REMOVED THIS MATERIAL 
LOCALLY PARTICULARLY AT SHORES OF LAKES AND STREAMS, BUT FOR THE MOST PART THE 
BLANKET OF DEBRIS REMAINS PRISTINE IN DISTRIBUTION AND COMPOSITION. 

AS A RESULT OF ICE-PASSAGE IN A DIRECTION S.40°W., BEDROCK IS UNIFORMLY SCOURED, 
SCULPTURED, STRIATED, AND STREAMLINED IN THAT DIRECTION. ROCHES MOUTONNEES, OR 
MAMMILLARY ROCK FORMS, ARE VERY COMMON. RESTING UPON AND BLANKETING THIS 
SURFACE, COMMON GLACIAL DEPOSITS COMPOSED OF SILTY SAND, IMPURE GRAVEL, AND 
BOULDER TILL, INCLUDE GENERAL GROUND MORAINE, OUTWASH PLAINS, DRUMLINS, ESKERS, 
KAMES, AND KETTLES. LONG SINUOUS ESKERS ARE COMMANDING FEATURES OF THE LAND­
SCAPE AS ARE NUMEROUS DRUMLINOID HUMPS AND RIDGES. SHADOW EFFECTS ARE COMMON: 
THE NORTH SHORES OF LAKES AND BAYS ARE DRIFT-COVERED AND THE SOUTH SHORES SCOURED 
BARE; AND ELONGATED ROCKY ISLANDS ARE SCOURED BARE ON THE NORTH SIDE BUT DEBRIS-
BURDENED ON THE SOUTH SIDE. THE DEPOSITS PROBABLY REACH SEVERAL HUNDRED FEET 
LOCALLY IN THICKNESS; OVER THE SANJO IRON MINES LIMITED PROPERTY THE AVERAGE 
THICKNESS IS 16 FEET. 

BOULDER ERRATICS ARE COMMON IN THE MORAINAL DRIFT; SOME ATTAIN 20 FEET IN DI­
AMETER. EXOTIC INDICATORS INCLUDE RARE BUT WIDELY SCATTERED FRAGMENTS OF PALEOZOIC 
LIMESTONE AND OOLITIC IRONSTONE, BOTH PRESUMABLY DERIVED FROM THE HUDSON BAY 
REGION TO THE NORTHEAST. NO CLAY DEPOSITS INDICATIVE OF LONG STANDING WATER WERE 
OBSERVED. 

Structural Geology 

VOLCANIC AND SEDIMENTARY ROCKS HAVE BEEN FOLDED ABOUT EAST-TRENDING AND 
PLUNGING AXES. A PRINCIPAL ANTICLINE, ISOCLINALLY OVERTURNED TO THE NORTH, FOLLOWS 
THE SOUTH SHORE OF LAKE ST. JOSEPH INCLUDING SOULES BAY. OTHER PARALLEL FOLDS ARE 
INDICATED. THE MAJOR FOLDS ARE ACCOMPANIED BY ABUNDANT MINOR FOLDS THAT RANGE 
IN AMPLITUDE DOWN TO A FEW INCHES. 

STRATIGRAPHIC TOPS ARE INDICATED MAINLY BY PILLOW STRUCTURES IN LAVA FLOWS, 
AND BY GRADED BEDDING AND SCOUR-AND-FILL STRUCTURES DEVELOPED IN SEDIMENTS. 
NUMEROUS LINEAR ELEMENTS, PARTICULARLY ALIGNMENT OF TABULAR AND ROD-SHAPED 
MINERALS, CRENULATIONS PRESENT ON PLANES OF SCHISTOSITY, AND AXIAL LINES OF S- AND 
Z-DRAGFOLDS, ARE PRESENT. 

LOCAL TRANSVERSE FAULTS ARE COMMON. SERICITE-CHLORITE SCHIST, PRESENT AT THE 
SOUTH SHORE OF DORAN LAKE AND ALONG THE DORAN RIVER, MAY REFLECT LOCAL FAULTING. 
OTHERWISE, NO EVIDENCE OF SIGNIFICANT FAULTING WAS OBSERVED. 

Folds 

AN EAST-NORTHEAST-TRENDING AND PLUNGING ANTICLINE, OVERTURNED TO THE NORTH, 
CONSTITUTES THE MAIN DEFINED FOLD ELEMENT. THE AXIS OF THE ANTICLINE, TRACED FROM 
WEST TO EAST, CROSSES THE DORAN LAKE PORPHYRY STOCK, EXTENDS ALONG THE SOUTHEAST 
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P a s h k o k o g a n L a k e — e a s t e r n L a k e S t . J o s e p h 
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s h o r e of S o u l e s B a y a n d so t h r o u g h A c e L a k e t o t h e e a s t b o u n d a r y of t h e m a p -
a r e a . A c c o r d i n g l y , l a y e r e d r o c k s in t h e v i c i n i t y of P e d l a r p a t h B a y , t h e n o r t h w e s t 
s h o r e of S o u l e s B a y , a n d t h e s o u t h s h o r e of L a k e S t . J o s e p h , l ie o n t h e n o r t h l i m b 
of t h e a n t i c l i n e ; t h e y f ace m a i n l y t o t h e n o r t h a n d d i p s o u t h . T h e i r s t r a t i g r a p h i c 
a t t i t u d e is i n d i c a t e d b y : p i l l o w s t r u c t u r e s a t P e d l a r p a t h B a y , a t t h e n o r t h w e s t 
s h o r e s of S o u l e s B a y , a n d a t t h e s o u t h e a s t s h o r e of L a k e S t . J o s e p h n e a r t h e w e s t 
b o u n d a r y ; a n d g r a d e d b e d s a n d s cou r - and - f i l l s t r u c t u r e s a t S o u l e s B a y a n d a t 
s e v e r a l s m a l l i s l a n d s a n d t h e a d j o i n i n g p e n i n s u l a in t h e n o r t h w e s t q u a r t e r of t h e 
m a p - a r e a (see F i g . 2 ) . L a y e r e d r o c k s a t D o r a n L a k e , T h e l m a L a k e , a n d a t t h e 
n o r t h e n d of P a s h k o k o g a n L a k e lie o n t h e s o u t h l i m b of t h e a n t i c l i n e ; for t h e 
m o s t p a r t t h e y face a n d d i p s t e e p l y s o u t h . Spec i f i ca l ly , s o u t h - f a c i n g g r a d e d b e d s 
a r e p r e s e n t a t D o r a n L a k e a n d a l o n g t h e s e d i m e n t a r y b e l t e x t e n d i n g t o t h e 
n o r t h e a s t ; s o u t h - f a c i n g p i l l o w s a r e a l s o e x p o s e d in l a v a flows a t a s m a l l l a k e 
s i t u a t e d 1 m i l e n o r t h of t h e s o u t h w e s t e x t e n s i o n of P a s h k o k o g a n L a k e a n d d u e 
s o u t h of R i a c h L a k e . 

T h e p l u n g e of t h e m a i n a n t i c l i n e is t o t h e e a s t , o n t h e b a s i s of n u m e r o u s 
l i n e a r e l e m e n t s , p a r t i c u l a r l y loca l d r a g f o l d s . T h e a n g l e of p l u n g e r a n g e s f r o m 
3 5 ° t o 55° e a s t w a r d in t h e w e s t ha l f of t h e m a p - a r e a i n c l u d i n g S o u l e s B a y ; 
i n t h e e a s t e r n p a r t of t h e m a p - a r e a , t h e p l u n g e is s t e e p e r , r a n g i n g f r o m 6 0 d e g r e e s 
e a s t t o v e r t i c a l . D r a g f o l d s a t t h e w e s t e n d of D o r a n L a k e s u g g e s t a loca l s t e e p 
w e s t p l u n g e . 

I n a d d i t i o n t o t h e m a i n a n t i c l i n a l fo ld , p a r a l l e l fo lds of m a j o r d i m e n s i o n a r e 
i n d i c a t e d in t h e s o u t h e a s t q u a r t e r of t h e m a p - a r e a . O n t h e b a s i s of t h e s t r u c t u r a l 
a t t i t u d e of loca l r o c k u n i t s a n d of t h e s h a p e of loca l d r a g f o l d s , a s y n c l i n a l a x i s 
c r o s s i n g t h e s o u t h e r n p a r t of P a s h k o k o g a n L a k e is i n d i c a t e d . O n s i m i l a r b a s i s , a 
p a r a l l e l a n t i c l i n a l a x i s is i n f e r r e d t o c r o s s t h e s o u t h e n d of E a s t P a s h k o k o g a n L a k e . 
A c c o r d i n g t o loca l l i n e a r e l e m e n t s , t h e fo lds in t h e s o u t h e a s t q u a r t e r of t h e 
m a p - a r e a p l u n g e s t e e p l y e a s t , t h e a m o u n t of p l u n g e r a n g i n g f r o m 75° t o 9 0 ° . 

I n a d d i t i o n t o m a j o r fo lds , c o u n t l e s s m i n o r fo lds a r e p r e s e n t . F o r e x a m p l e , o n 
t h e l o n g n o r t h e a s t - t r e n d i n g p e n i n s u l a e x t e n d i n g 1 m i l e n o r t h of t h e n o r t h w e s t 
e n t r a n c e t o S o u l e s B a y , p i l l o w e d l a v a flows, w h i c h a r e 2 0 0 f ee t a p a r t a c r o s s - s t r i k e , 
a r e s i t u a t e d o n o p p o s i n g l i m b s of a t i g h t l y c o m p r e s s e d s y n c l i n e . A l s o , t h e m e t a ­
s e d i m e n t s of t h e m a i n i r o n z o n e s a t t h e S a n j o M i n e s p r o p e r t y h a v e b e e n t h r o w n 
i n t o n u m e r o u s i soc l ina l fo lds , a s h a v e t h e i r o n - b e a r i n g m e t a s e d i m e n t s a t D o r a n 
L a k e . L a r g e - s c a l e a n d s m a l l - s c a l e d r a g f o l d s , a b u n d a n t in n u m b e r a n d v a r i e d in 
s ize a n d s h a p e , a r e wel l e x p o s e d in m e t a s e d i m e n t s a t S o u l e s B a y a n d D o r a n L a k e . 
I n b o t h loca l i t i e s , d u p l i c a t i o n b y f o l d i n g of i r o n - b e a r i n g z o n e s a p p e a r s t o h a v e 
b e e n a s i gn i f i can t f a c t o r in t h e f o r m a t i o n of p o t e n t i a l i r o n o r e d e p o s i t s . 

F a u l t s 

A l t h o u g h s m a l l t r a n s v e r s e f r a c t u r e s w i t h h o r i z o n t a l of fse ts u p t o 2 f ee t l o n g 
a r e c o m m o n , n o m a j o r f a u l t z o n e s w e r e d e l i n e a t e d in t h e m a p - a r e a . S o m e n a r r o w 
d i s c o n t i n u o u s z o n e s of s h e a r i n g w e r e e n c o u n t e r e d in d i a m o n d - d r i l l i n g (e .g . d r i l l ­
h o l e L S J N o . 3 3 , f o o t a g e s 135 t o 139 .5) a t t h e p r o p e r t y of S a n j o I r o n M i n e s 
L i m i t e d s i t u a t e d w e s t of S o u l e s B a y . M e t a s e d i m e n t s a n d m e t a v o l c a n i c s , e x p o s e d 
o n t h e s o u t h s h o r e of D o r a n L a k e a n d a l o n g t h e s o u t h s h o r e of t h e D o r a n R i v e r , 
h a v e b e e n l oca l l y s h e a r e d t o c h l o r i t e - s e r i c i t e - c a r b o n a t e m i n e r a l a s s e m b l a g e s . S u c h 



LOW-RANK METAMORPHIC ASSEMBLAGES, WHICH STAND IN CONTRAST TO PREVAILING 
AMPHIBOLE-BIOTITE SCHIST EXPOSED ON THE ISLANDS AND NORTH SHORE OF DORAN LAKE, 
MAY REFLECT LOCAL SHEARING. 

IT HAS BEEN SUGGESTED ELSEWHERE THAT THE STRAIGHT-LINE LINEAMENT FORMED BY 
THE SOUTH SHORE OF PASHKOKOGAN LAKE MARKS A MAJOR FAULT ZONE. OTHER THAN THE 
EVIDENCE OF LOCAL SHEARING, WHICH REFERS TO THE IMMEDIATE DORAN LAKE VICINITY, NO 
EVIDENCE OF FAULT MOVEMENT WAS OBSERVED ALONG THE SOUTH SHORE OF PASHKOKOGAN 
LAKE AND VICINITY EITHER IN TERMS OF SHEARING OR OF STEEP METAMORPHIC GRADIENT 
ACROSS THE LINEAMENT. ALTHOUGH A SUBSTANTIAL PART OF THE CRITICAL ZONE IS DRIFT-
COVERED AND WATER-COVERED, AND THUS REMOVED FROM DIRECT OBSERVATION, IT IS 
CONSIDERED UNLIKELY THAT ANY MAJOR THROUGH-GOING FAULT IS PRESENT AT THIS PAR­
TICULAR LITHOLOGIC CONTACT. UNIFORM METAMORPHIC GRADE ACROSS THE CONTACT ZONE 
INDICATES THAT, IF MAJOR FAULTING DID OCCUR, IT WAS A PRE-METAMORPHIC EVENT, SINCE 
HEALED BEYOND CASUAL RECOGNITION. 

Economic Geology 
THE MAP-AREA CONTAINS TWO LARGE DEPOSITS OF LOW-GRADE CONCENTRATING-TYPE 

MAGNETITE IRON FORMATION. A LITHIUM-BEARING PEGMATITE DIKE IS PRESENT AT EAST 
PASHKOKOGAN LAKE. A NUMBER OF SMALL LOCAL ZONES OF DISSEMINATED SULPHIDES 
CONTAIN TRACES OF COPPER AND NICKEL. SCHISTOSE ROCKS THAT CONTAIN MINOR DIS­
SEMINATED PYRITE AT DORAN LAKE WARRANT FURTHER INVESTIGATION. 

SANJO IRON MINES LIMITED, A WHOLLY-OWNED SUBSIDIARY OF STEEP ROCK IRON 
MINES LIMITED, HOLDS A GROUP OF 181 CLAIMS ON THE SOUTHEAST SHORE OF LAKE ST. 
JOSEPH. DETAILED GEOPHYSICAL AND GEOLOGICAL INVESTIGATIONS, INCLUDING 23,000 FEET 
OF DIAMOND-DRILLING, INDICATE THE PRESENCE OF 618,000,000 TONS OF OPEN-PIT MAG­
NETITE-BEARING IRON FORMATION, AVERAGING 23.1 PERCENT SOLUBLE IRON. METALLURGICAL 
TESTING INDICATES THAT A CONCENTRATE AVERAGING 67.6 PERCENT SOLUBLE IRON IS OBTAIN­
ABLE AT A RATIO OF CONCENTRATION OF 3.5 TO 1. 

THE BELCHER-DORAN PROPERTY, OWNED BY LITTLE LONG LAC GOLD MINES LIMITED 
THROUGH ITS ASSOCIATED EXPLORATION AND DEVELOPMENT COMPANIES BELCHER MINING 
CORPORATION LIMITED AND LUN-ECHO GOLD MINES LIMITED, CONSISTS OF EIGHTY-ONE 
MINING CLAIMS SITUATED AT DORAN LAKE. PRELIMINARY INVESTIGATIONS, INCLUDING 
7,500 FEET OF DIAMOND-DRILLING, INDICATE THE PRESENCE OF 376,000,000 TONS OF 
OPEN-PIT MAGNETITE-BEARING IRON FORMATION, AVERAGING 19.2 PERCENT MAGNETIC 
IRON. METALLURGICAL TESTING INDICATES THAT A CONCENTRATE AVERAGING 68.1 PERCENT 
SOLUBLE IRON AND 4.8 PERCENT SILICA IS OBTAINABLE AT AN OVER-ALL RATIO OF CONCENTRA­
TION OF 4.52 TO 1. AT LEAST 65 PERCENT OF THE TONNAGE LIES BENEATH DORAN LAKE. 

ALL SIGNIFICANT IRON OBSERVED IN THE MAP-AREA IS IN THE FORM OF MAGNETITE. IT 
FOLLOWS THAT IRON DEPOSITS OF ECONOMIC SIGNIFICANCE MAY BE EXPECTED TO HAVE A 
MARKED MAGNETIC EXPRESSION. I N THIS REGARD, EXAMINATION OF REGIONAL AEROMAG-
NETIC MAPS DOES NOT REVEAL THE PRESENCE OF SIGNIFICANT MAGNETIC ANOMALIES OTHER 
THAN OVER AND IMMEDIATELY ADJACENT TO THE TWO PROPERTIES DESCRIBED ABOVE. 

A SPODUMENE-BEARING PEGMATITE ZONE, APPROXIMATELY 50 FEET WIDE AND 100 
FEET IN EXPOSED LENGTH, IS SITUATED ON THE NORTHEAST SHORE OF THE SOUTHEAST BAY OF 
EAST PASHKOKOGAN LAKE. A CHIP SAMPLE, TAKEN ACROSS 50 FEET, GAVE 1.25 PERCENT 
L I20 . FURTHER EXAMINATION MAY REVEAL SIGNIFICANT EXTENSIONS TO THIS ZONE, OR THE 
PRESENCE OF OTHER SIMILAR ZONES IN THE VICINITY. 
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IRON 

D E S C R I P T I O N O F P R O P E R T I E S 

SANJO IRON M I N E S L I M I T E D 

L o c a t i o n a n d Access 

SANJO IRON MINES LIMITED OWNS A GROUP OF 181 MINING CLAIMS SITUATED AT THE 
SOUTHEAST SHORE OF LAKE ST. JOSEPH (FIGURE 3) (PHOTO 23). AS OF OCTOBER 1964, THIS 
GROUP INCLUDED 181 MINING CLAIMS HELD UNDER PATENT OR LICENSE OF OCCUPATION, 
COVERING A TOTAL OF 7143.63 ACRES, AS FOLLOWS: PA.17227-42, 17260-91, 18278-95, 
18742-47, 19151, 19152, 19156-58, 19161-63, 19166-68, 19172-75, 19177-79, 
19181-83, 19185, 19186, 19188-89, 19192, 19195, 19197-99, 22515-59, 26281-98, 
26355-73, 26400-05, 26408, AND 26410-39 INCLUSIVE. DETAILED GEOLOGICAL AND 
GEOPHYSICAL SURVEYS, TOGETHER WITH DIAMOND-DRILLING PROGRAMS, HAVE OUTLINED TWO 
IRON DEPOSITS REFERRED TO, RESPECTIVELY, AS THE NORTH ZONE DEPOSIT AND THE SOUTH 
ZONE DEPOSIT (see FIGURE 4) . THE CENTRE OF THE CLAIM GROUP, AT LAT. 51°01 'N . AND 
LONG. 90°03'W. LIES 90 MILES NORTHEAST OF SIOUX LOOKOUT, AND 56 MILES NORTH OF 
SAVANT LAKE STATION ON THE CANADIAN NATIONAL RAILWAY. 

PROVINCIAL HIGHWAY 599 CONNECTING IGNACE ON THE TRANS-CANADA HIGHWAY 
WITH PICKLE LAKE TO THE NORTH, PASSES AROUND THE EAST END OF LAKE ST. JOSEPH AT A 
POINT 5 MILES EAST OF THE PROPERTY. TRANSPORTATION FROM THIS HIGHWAY TO THE 
PROPERTY IS PROVIDED BY BOAT DURING THE SUMMER; IN ADDITION A WINTER ROAD, 
PASSABLE BY TRACTOR, CONNECTS WITH THE PROPERTY. 

AN AREA OF ABOUT 80 SQUARE MILES SURROUNDING THE CLAIM GROUP (see FIGURE 3 ) 
HAS BEEN WITHDRAWN FROM STAKING BY THE ONTARIO DEPARTMENT OF MINES IN ORDER 
TO ASSIST THE OWNER IN ORDERLY DEVELOPMENT OF THE PROPERTY. 

His to ry 

THE PRESENCE OF IRON FORMATION IN THE LAKE ST. JOSEPH REGION WAS NOTED BY 
E . L. BRUCE IN 1921 AND BY W . S. DYER IN 1932. HOWEVER, THE PRESENCE OF SIG­
NIFICANT IRON FORMATION ON THE PRESENT PROPERTY OF SANJO IRON MINES LIMITED WAS 
NOT RECORDED UNTIL 1956, WHEN FORTY-EIGHT CLAIMS WERE STAKED BY C. K. HANSEN. 
THE CLAIM GROUP WAS OPTIONED TO STEEROLA EXPLORATION LIMITED, A SUBSIDIARY OF 
STEEP ROCK IRON MINES LIMITED. BETWEEN 1956 AND 1961, THE PROPERTY WAS 
SYSTEMATICALLY EXAMINED AND TESTED BY MEANS OF: AIRBORNE MAGNETOMETER SURVEY; 
GEOLOGICAL MAPPING; DETAILED GROUND MAGNETOMETER SURVEYS; 28,290 FEET OF 
DIAMOND-DRILLING; BULK SAMPLING (250 TONS) BY SHAFT-SINKING AND CROSSCUTTING; 
METALLURGICAL TEST WORK; AND ECONOMIC APPRAISALS AND ENGINEERING STUDIES. 
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OF THE NUMEROUS SMALL LOCAL CONFORMABLE ZONES OF DISSEMINATED SULPHIDES 
PRESENT MAINLY IN VOLCANIC ROCKS, SIXTEEN WERE SAMPLED AND ANALYZED FOR TRACE 
ELEMENT AND GOLD CONTENTS. THE RESULTS GAVE TRACES ONLY OF COPPER, NICKEL, VANA­
DIUM, AND CHROMIUM. OF THE 16 SAMPLES, 8 ASSAYED TRACE IN GOLD AND 8 ASSAYED NIL 
IN GOLD. 

MINOR DISSEMINATED PYRITE IS PRESENT IN CHLORITE-SERICITE SCHIST AT THE SOUTH 
SHORE OF DORAN LAKE AND NEAR A GRANITE CONTACT. FURTHER WORK IN THIS VICINITY 
MAY REVEAL SIGNIFICANT MINERALIZED SULPHIDES. 



Fig. 4—Geological Sketch Map of Part of Sanjo Iron Mines Limited Iron Property, Lake St. Joseph 
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AS A RESULT OF THIS WORK TWO IRON DEPOSITS, THE NORTH ZONE DEPOSIT AND THE 
SOUTH ZONE DEPOSIT, HAVE BEEN DELINEATED. AT THE PRESENT TIME FURTHER DEVELOP­
MENT OF THE DEPOSITS AWAITS MORE FAVOURABLE MARKET CONDITIONS. 

THE AUTHOR GRATEFULLY ACKNOWLEDGES THE VALUE OF AND HAS DRAWN FREELY UPON A 
COMPREHENSIVE COMPANY REPORT WRITTEN BY A. T . AVISON, GEOLOGIST WITH STEEP 
ROCK IRON MINES LIMITED. 

G E N E R A L G E O L O G Y 

IRON DEPOSITS REPRESENT THOSE PARTS OF A THICK METASEDIMENTARY SEQUENCE THAT 
CONTAIN SUBSTANTIAL AMOUNTS OF BANDED IRON FORMATION. THIS SEQUENCE IS GRADA-
TIONALLY OVERLAIN BY METAMORPHOSED VOLCANIC FLOWS AND PYROCLASTIC ROCKS. YOUNGER 
GRANITIC SILLS, DIKES, AND STOCKS ARE PRESENT. STRUCTURALLY, THE METASEDIMENTS AND 
METAVOLCANICS HAVE BEEN FOLDED INTO A COMPLEX EAST-TRENDING EAST-PLUNGING 
ANTICLINE. DUPLICATION OF BANDED IRON FORMATION BY FOLDING IS AN IMPORTANT 
FEATURE IN THE DEVELOPMENT OF BOTH IRON DEPOSITS. 

METASEDIMENTS 

THE METASEDIMENTARY SEQUENCE COMPRISES PEBBLE CONGLOMERATE, IMPURE 
QUARTZITE, ARKOSE, GREYWACKE, ARGILLITE, AND THEIR DERIVED SCHISTS TOGETHER WITH 
BANDED IRON FORMATION. WELL-BANDED TO MASSIVE TUFF AND AMPHIBOLITE OF PROBABLE 
VOLCANIC DERIVATION ARE ASSOCIATED. BY FAR THE MOST COMMON ROCK TYPE OF THE 
ASSEMBLAGE IS QUARTZ-BIOTITE SCHIST. TOWARD THE TOP OF THE SEQUENCE OF META­
SEDIMENTS AND NEAR SOULES BAY OF LAKE ST. JOSEPH, ARGILLACEOUS SCHIST IS COMMON; 
IT CONTAINS PROMINENT ALUMINIUM-RICH METACRYSTS SUCH AS ANDALUSITE, STAUROLITE, 
AND GARNET. THE BANDED IRON FORMATIONS THAT CONTAIN THE IRON DEPOSITS ARE 
CLOSELY ASSOCIATED WITH THESE ARGILLACEOUS SCHISTS. 
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BANDED IRON FORMATION 

BANDED IRON FORMATION, COMPOSED OF CLOSELY INTERBANDED QUARTZ, SILICEOUS 
MAGNETITE, AND FINE-GRAINED ARGILLACEOUS AND QUARTZITIC SEDIMENTS, FORMS AN 
INTEGRAL PART OF THE SEDIMENTARY SEQUENCE AT SOULES BAY AND IN THE INTERVAL 
EXTENDING 4 MILES TO THE WEST. 

THE BANDED IRON FORMATION IS COMPOSED OF FINE-GRAINED QUARTZ AND MAGNETITE 
WITH VARIABLE AMOUNTS OF BIOTITE, CHLORITE, EPIDOTE, AMPHIBOLE, GARNET, SPECULAR 
HEMATITE, AND CARBONATE. MAGNETITE ACCOUNTS FOR ALMOST ALL THE IRON OXIDE 
PRESENT; SOME SPECULAR HEMATITE IS PRESENT LOCALLY. GRAIN-SIZE OF THE MAGNETITE 
RANGES FROM 0.001 TO 0.2 MILLIMETRES IN DIAMETER. THE BANDING OF THE IRON FORMA­
TION IS DUE TO ALTERNATING LAYERS, EACH 3̂  TO 1 0 INCHES THICK, OF BLACK IRON-RICH 
LAYERS, WHITE QUARTZ-RICH LAYERS, AND GREY, GREEN, OR BROWN SILICATE-RICH LAYERS. THE 
IRON-RICH LAYERS ARE THEMSELVES COMMONLY MINUTELY LAMINATED, THE LIGHT AND DARK 
SHADES REFLECTING RELATIVE PROPORTIONS OF QUARTZ AND MAGNETITE, RESPECTIVELY. THE 
BANDING IS NORMALLY IRREGULAR. INDIVIDUAL BANDS TYPICALLY PINCH AND SWELL, 
BIFURCATE, COALESCE, AND TERMINATE ABRUPTLY. A LARGE AMOUNT OF GREY TO GREEN 
TUFFACEOUS ROCK IS PRESENT. 

RICHER PHASES OF THE IRON FORMATION, WHICH FORM THE IRON DEPOSITS, ARE 
COMPOSED MAINLY OF ALTERNATING MAGNETITE-RICH AND QUARTZ-RICH LAYERS; LEANER 
PHASES OF THE IRON FORMATION CONTAIN, IN ADDITION, VARIABLE AMOUNTS OF INTER­
BANDED BARREN SCHIST. RICHER PHASES AND LEANER PHASES OF IRON FORMATION ARE 
GRADATIONAL ONE TO THE OTHER ALONG AND ACROSS THE STRIKE OF THE SEDIMENTARY AS­
SEMBLAGE. THE RICHEST PHASE OF IRON FORMATION, COMPOSED OF ALTERNATING BLACK AND 
GREY LAYERS, HAS BEEN APTLY TERMED "ZEBRA-STRIPED" IRON FORMATION; IT FORMS A 
DISTINCT ZONE, 50 TO 200 FEET THICK, PRESENT AT THE NORTH MARGIN OF EACH OF THE TWO 
IRON DEPOSITS. 

I N MODE OF OCCURRENCE, MINERAL COMPOSITION, AND LAYERED CONSTRUCTION THE 
BANDED IRON FORMATION HAS ALL ESSENTIAL ASPECTS OF A METAMORPHOSED SEDIMENTARY 
IRON FORMATION FORMED BY CHEMICAL DEPOSITION OF ALTERNATING CHERT AND IRON-RICH 
LAYERS. THE NATURE OF THE ORIGINAL IRON PRECIPITATE, NOW WHOLLY CRYSTALLIZED TO 
IRON OXIDE AND SILICATE MINERALS, IS UNKNOWN. POSSIBLY IT WAS SIDERITE AS IS PRESENT 
IN NON-METAMORPHOSED BANDED IRON FORMATION AT PICKLE LAKE 40 MILES TO THE 
NORTHEAST. 

METAVOLCANICS 

METAMORPHOSED VOLCANIC ROCKS TO THE NORTH ARE INTERCALATED WITH, AND OVERLIE, 
THE METASEDIMENTARY ROCKS. I N ADDITION, THE IRON-BEARING SEDIMENTARY ROCKS ARE 
GRADATIONAL ALONG-STRIKE TO THE WEST TO PREDOMINANTLY METAVOLCANIC ROCKS. 

METAMORPHOSED BASIC LAVAS, TUFF, AND BRECCIA PREDOMINATE. LAVA FLOWS 
RANGE FROM 3 TO 50 FEET THICK AND AVERAGE 15 FEET THICK; PILLOWED PHASES ARE PRESENT. 
THE LAVA FLOWS ARE TYPICALLY INTERCALATED WITH SUBSTANTIAL THICKNESSES OF BANDED 
TO MASSIVE TUFF AND BRECCIA, NOW IN THE FORM OF AMPHIBOLITE. ON THE NORTHWEST 
SHORE OF SOULES BAY, MIXED VOLCANIC BRECCIA, OR AGGLOMERATE, COMPOSED OF ANGULAR 
TO SUBROUNDED DACITIC FRAGMENTS IN A BASALTIC MATRIX, IS PRESENT. THIS BRECCIA 
GRADES ALONG-STRIKE TO CLOSELY INTERBANDED FINE-GRAINED GREY DACITIC AND DARK 
GREEN BASALTIC TUFF. I N ADDITION, NUMEROUS THIN ZONES OF ACID VOLCANIC BRECCIA ARE 
INTERSPERSED WITH PREDOMINANTLY BASALTIC VOLCANIC ROCKS. 

THIN LAYERS AND SMALL IRREGULAR MASSES OF GABBRO PORPHYRY, CHARACTERIZED BY 
THE PRESENCE OF ABUNDANT FELDSPAR (ANDESINE-LABRADORITE) LATHS, ARE ASSOCIATED 
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WITH THE METAVOLCANIC-METASEDIMENTARY ASSEMBLAGE, PARTICULARLY AT THE HANGING-
WALL SIDE OF THE TWO IRON DEPOSITS AND NEAR THE DORAN LAKE GRANITE STOCK TO THE 
SOUTHWEST. THE GABBRO PORPHYRY APPEARS TO REPRESENT A METAMORPHOSED PHASE OF 
THE BASIC VOLCANIC SEQUENCE, EITHER ALTERED TUFF OR ASSOCIATED VOLCANIC SILL. OTHER 
MASSIVE GABBRO SILLS AND DIKES PRESENT IN THE ROCK SEQUENCE ALSO APPEAR TO REPRESENT 
VOLCANIC PHASES. HOWEVER, SOME MAY REPRESENT DISTINCTLY YOUNGER INTRUSIVE 
BODIES. 

G r a n i t i c Rocks 

THE NORTHEAST MARGIN OF THE LARGE DORAN LAKE GRANITE STOCK UNDERLIES THE 
SOUTHWEST CORNER OF THE PROPERTY. INTRUSIVE GRANITE SIMILARLY UNDERLIES THE NORTH 
MARGIN OF THE PROPERTY. SMALLER MASSES OF GRANITE ARE DISTRIBUTED BETWEEN THE 
NORTH ZONE AND SOUTH ZONE DEPOSITS (FIGURE 4 ) . I N ADDITION, NUMEROUS GRANITE 
DIKES AND SILLS, UP TO 150 FEET THICK, HAVE PENETRATED THE METAVOLCANICS AND META­
SEDIMENTS, INCLUDING THE BANDED IRON FORMATIONS. THE COMMON TYPE OF GRANITE 
THAT IS PRESENT IS GREY TO PINK, FINE- TO MEDIUM-GRAINED, AND MASSIVE. APLITIC AND 
PEGMATITIC PHASES ARE PRESENT LOCALLY. 

Surficial Depos i t s 

PLEISTOCENE AND RECENT OVERBURDEN, COMPOSED OF SAND, SILT, BOULDER TILL, AND 
GENERAL ORGANIC MATERIAL, IS EXTENSIVE. BROAD SPHAGNUM SWAMP AND MARSH 
TRACTS ARE INTERSPERSED WITH LOW-LYING GENTLY ROLLING RIDGES AND DRUMLINOID 
MASSES THAT ARE FORMED MAINLY OF SILTY SAND. THE OVERBURDEN REACHES 50 FEET 
THICK; IT AVERAGES 16 FEET THICK OVER THE IRON DEPOSITS. MOST DRILLHOLES ENCOUNTERED 
A LAYER OF BOULDERS AT, OR CLOSE TO, THE BEDROCK. 

S t r u c t u r e 

FOLDING IS THE DOMINANT STRUCTURAL FEATURE OF THE AREA. METASEDIMENTS AND 
METAVOLCANICS UNDERLYING THE PROPERTY LIE ON THE NORTH LIMB OF AN EAST-NORTHEAST-
TRENDING AND EAST-NORTHEAST-PLUNGING ANTICLINE THAT IS OVERTURNED TO THE NORTH 
WITH THE AXIS EXTENDING ALONG THE SOUTHEAST SHORE OF SOULES BAY. I N THE WESTERN 
PART OF THE PROPERTY, THE ROCKS GENERALLY STRIKE EAST TO WEST OR NORTHWEST TO 
SOUTHEAST AND DIP 60° TO 80° SOUTH. I N THE EASTERN PART OF THE PROPERTY, THEY STRIKE 
GENERALLY NORTHEAST TO SOUTHWEST AND DIP STEEPLY SOUTHEAST. THE PREVAILING PLUNGE 
OF LINEAR ELEMENTS, ASSOCIATED WITH THE FOLDING, IS 35° TO 60° EASTWARD. 

I N ADDITION TO THE REGIONAL ANTICLINE DESCRIBED ABOVE, INNUMERABLE DRAGFOLDS 
ARE PRESENT. THEY RANGE FROM MINUTE CRENULATIONS TO THOSE WITH AMPLITUDES OF 
MANY HUNDREDS OF FEET. HOWEVER, ALL FOLDS OBSERVED HAVE IN COMMON A GENTLE TO 
MODERATE EAST PLUNGE, SUGGESTING THAT THEY ARE ALL PARTS OF A LARGER PARENT STRUC­
TURE. 

THE BANDED IRON FORMATION AND ASSOCIATED CLASTIC SEDIMENTARY AND VOLCANIC 
ROCKS OF THE MAIN IRON DEPOSITS HAVE ALSO BEEN COMPLEXLY FOLDED. STRATIGRAPHIC TOP 
DETERMINATIONS MADE IN OUTCROPS AND DIAMOND-DRILL CORE ARE ALMOST EQUALLY 
DIVIDED BETWEEN THOSE INDICATING TOPS NORTH AND THOSE INDICATING TOPS SOUTH. 
SPECIFICALLY, OF 44 TOP DETERMINATIONS MADE BY THE AUTHOR IN THE DIAMOND-
DRILL CORE, 27 DETERMINATIONS (60%) INDICATE TOPS SOUTH, AND 17 DETERMINATIONS 
( 4 0 % ) INDICATE TOPS NORTH (see TABLE 4) . THESE NORTH AND SOUTH DETERMINATIONS 
ARE DISTRIBUTED IN THE DRILLED INTERSECTIONS WITHOUT DISCERNIBLE PATTERN. THESE 
RELATIONSHIPS PROVIDE STRONG EVIDENCE FOR THE PRESENCE OF COMPLEXLY FOLDED STRATA 
IN THE IRON DEPOSITS. 
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TABLE 4 Top determinations in drill core, Sanjo Iron 
Mines Ltd. iron deposits, Lake St. Joseph 

DEPOSIT 
AND 

SECTION 

SOUTH ZONE 
32.000E 
33.600E 
35.000E 
36.500E 
40.100E 
42,050E 
44.050E 

NUMBER OF TOP DETERMINATIONS 

Total 
Tops 
South 

Tops 
North 

NORTH ZONE 
43.900E 
44.800E 
46.800E 
47.900E 
48.500E 
49.350E 
50.300E 
51.350E 
52.400E 
54.800E 

Totals for both zones 

39 

44 

24 

27 

15 

17 

MOST TOP DETERMINATIONS ARE BASED ON GRADED BEDS. CUT-AND-FILL STRUCTURES 
ARE LOCALLY PRESENT IN BANDED IRON FORMATION (PHOTO 9) . GRADED BEDDING IS BEST 
DEVELOPED IN RELATIVELY THICK PURE QUARTZITE BEDS SUCH AS ARE PRESENT IN THE EASTERN 
PART OF THE PROPERTY. GRADED BEDS ARE NOT AS COMMON IN THE WESTERN PART OF THE 
PROPERTY WHERE THE TUFF CONTENT OF THE ROCK IS HIGHER AND APPARENTLY INIMICAL TO 
DEVELOPMENT OF GRAIN GRADATION. THIS PROPORTIONATE INCREASE TO THE WEST IN TUFF 
CONTENT AND CONCOMITANT DECREASE IN GRADED BEDDING IS REFLECTED IN THE DISTRIBUTION 
OF TOP DETERMINATIONS AS FOLLOWS: OF THE 44 DETERMINATIONS, 39 ARE IN LAYERED ROCKS 
OF THE NORTH ZONE DEPOSIT PARTICULARLY IN THE EASTERN PART; ONLY 5 ARE IN LAYERED 
ROCKS OF THE SOUTH ZONE DEPOSIT, THE APPARENT STRATIGRAPHIC EXTENSION TO THE WEST. 

THE PERCENTAGE LITHOLOGIC CONTENT OF DRILLED SECTIONS IN THE NORTH ZONE AND 
SOUTH ZONE IRON DEPOSITS, BASED ON STUDY OF DIAMOND-DRILL CORE, IS PRESENTED IN 
TABLE 5, AND GRAPHICALLY IN FIGURE 5. THE SECTIONS, ARRANGED FROM SECTION 52,900E. 
ON THE EAST TO 32.000E. ON THE WEST, EXTEND CONSECUTIVELY FROM EAST TO WEST ALONG 
THE NORTH ZONE DEPOSIT, FOLLOWED BY THE SOUTH ZONE DEPOSIT. WHEN SO ARRANGED 
IT IS EVIDENT THAT THE PROPORTIONS OF SEDIMENTARY TO VOLCANIC ROCKS CHANGE GRADU­
ALLY ALONG THE STRIKE. FOR EXAMPLE, THE PROPORTION OF CLASTIC SEDIMENTS DECREASES 

4 4 



TABLE 5 Lithologic content of diamond-drill intersections, Sanjo IronMines Limited iron deposits, Lake St. Joseph 

IRON FORMATION 

DEPOSIT 
AND 

SECTION 

DIAMOND-
DRILLHOLE 
NUMBERS 

TOTAL 
DRILLED GRANITE 

Lean 
(Wt. recov. 
8 to 20%) 

Rich 
(Wt. recov. 
greater than 

20%) 

Total 
of Rich 

and Lean 
SEDIMENTARY 

ROCKS 
VOLCANIC 

ROCKS 

feet percent percent percent percent percent percent 
NORTH ZONE 

52,900E 1, 57 638 3 30 31 61 33 3 
52.400E 58, 59 1,042 11 50 61 30 9 
51.950E 24, 2 983 15 57 72 21 7 
51.350E 60, 61 1,038 13 47 60 36 4 
50.750E 23, 3 1,098 3 36 30 66 22 9 
50,300E 66, 62 1,052 3 14 49 63 27 7 
49.800E 4 , 7 1,060 33 50 83 16 1 
49.350E 65, 63, 64 1,490 2 10 65 75 20 3 
48.850E 5, 19, 6, 20 2,044 4 27 60 87 6 3 
47,900E 38, 8, 14 1,773 20 2 59 61 14 3 
46.800E 15, 16 1,397 2 13 66 79 5 14 
4S,7S0E 17, 18 1,418 6 32 39 71 13 10 
44.800E 21, 22 1,238 6 30 45 75 16 3 
43.900E 37, 25 887 7 9 63 72 17 4 
43.100E 10, 11 1,038 10 5 73 78 3 9 

SOUTH ZONE 
44.050E 27 489 16 28 24 52 25 7 
42.000E 28 539 2 17 50 67 10 21 
40.100E 29, 30 1,206 4 48 52 21 27 
38.100E 13 719 7 62 69 12 19 
36.500E 12, 31 1,171 14 60 74 10 16 
35.000E 32, 33 1,126 1.0 27 50 77 5 17 
33.600E 34, 35 1,191 1.0 16 40 56 6 37 
32.000E 36 608 17 33 50 15 35 



PASHKOKOGAN LAKE — EASTERN LAKE ST. JOSEPH 

ERRATICALLY FROM 33 PERCENT AT SECTION 52.900E. TO 15 PERCENT AT SECTION 32,O0OE. 
CONVERSELY, THE PROPORTION OF VOLCANIC ROCK INCREASES FROM 3 PERCENT AT SECTION 
52.900E. TO 35 PERCENT AT SECTION 32.000E. THESE PROGRESSIVE CHANGES IN LITHOLOGIC 
PROPORTIONS ALONG THE SEDIMENTARY STRIKE ARE CONSIDERED TO REPRESENT ORIGINAL 
FACIES CHANGES IN SEDIMENTARY-VOLCANIC ACCUMULATION. 

THE ASSOCIATION IN THE IRON DEPOSITS OF HIGHLY FOLDED STRATA TOGETHER WITH 
PROGRESSIVE LITHOLOGIC CHANGES BETWEEN THE NORTH ZONE AND THE SOUTH ZONE 
DEPOSITS SUGGESTS THAT THE TWO DEPOSITS ACTUALLY REPRESENT COMPLEXLY FOLDED 
PORTIONS OF ONE AND THE SAME STRATIGRAPHIC ZONE. THE TWO IRON DEPOSITS ARE AT­
TRIBUTED LARGELY TO STRUCTURAL DUPLICATION, BY FOLDING, OF A SINGLE IRON-RICH SEDI­
MENTARY FACIES. BEYOND THE PROPERTY BOUNDARIES, THIS IRON-RICH SEDIMENTARY 
FACIES GRADES LATERALLY BY INCREASE IN CLASTIC SEDIMENTARY ROCK (TO THE EAST) AND 
VOLCANIC ROCK (TO THE WEST) TO SUB-ECONOMIC IRON-BEARING FACIES. 

N O FAULTING OF SIGNIFICANCE WAS OBSERVED ON THE PROPERTY. NUMEROUS TRANS­
VERSE OFFSETS, UP TO 6 INCHES, APPEAR IN THE OUTCROP. LOCAL FRACTURE ZONES WERE 
ENCOUNTERED IN THREE DIAMOND-DRILLHOLES. BECAUSE MUCH OF THE PROPERTY IS DRIFT-
COVERED, FAULTING OF MORE SIGNIFICANT DIMENSIONS MAY YET BE REVEALED. 

IRON DEPOSITS 

D i s t r i b u t i o n a n d T h i c k n e s s 

North Zone Deposit. THIS DEPOSIT IS ABOUT 10,600 FEET LONG (see FIGURE 4) AND 
490 TO 1,180 FEET IN SURFACE-WIDTH. CROSS-SECTIONS DRILLED AT APPROXIMATELY 1,000-
FOOT INTERVALS ALONG-STRIKE IN THE WESTERN PART, AND 500-FOOT INTERVALS ALONG-STRIKE 
IN THE EASTERN PART TO AN AVERAGE DEPTH OF 500 FEET BELOW SURFACE, INDICATE THAT THE 
DEPOSIT MAINTAINS A CONSTANT WIDTH AT LEAST TO THIS DEPTH. THE STRIKE OF THE 
DEPOSIT CHANGES FROM N.75°E . AT THE EAST END TO N .75°W. AT THE WEST END. THE 
DIP OF THE IRON-BEARING ROCKS VARIES FROM 55° TO 80° SOUTH. 

MAGNETIC SURVEYS INDICATE THAT SIMILAR IRON-BEARING ROCKS EXTEND TO THE 
NORTHEAST ALONG THE LENGTH OF SOULES BAY. 
South Zone Deposit. THIS DEPOSIT IS SITUATED 8,000 FEET SOUTHWEST OF THE NORTH 
ZONE DEPOSIT. AS STATED ABOVE, THE TWO DEPOSITS ARE CONSIDERED TO REPRESENT FOLDED 
PORTIONS OF THE SAME IRON-BEARING ZONE. THE SOUTH ZONE DEPOSIT IS AT LEAST 12,000 
FEET LONG (FIGURE 4 ) . IT RANGES IN SURFACE-WIDTH FROM 320 TO 800 FEET. DIAMOND-
DRILL INTERSECTIONS AT APPROXIMATELY 2,000-FOOT INTERVALS ALONG-STRIKE INDICATE 
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VERTICAL CONTINUITY TO A DEPTH OF 300 TO 500 FEET BELOW SURFACE. THE IRON-BEARING 
ROCKS STRIKE N.70°W. AT THE WEST END OF THE DEPOSIT, AND N.75°E . AT THE EAST END 
OF THE DEPOSIT. THEY DIP 60° TO 80° SOUTH. 

SEVERAL SMALL ZONES OF IRON-BEARING ROCK, SITUATED BETWEEN THE SOUTH ZONE 
DEPOSIT AND THE NORTH ZONE DEPOSIT (FIGURE 4 ) , MAY REPRESENT FOLDED EXTENSIONS 
OF THE MAIN IRON-BEARING ZONE. 

COMPOSITION 
THE NORTH ZONE AND SOUTH ZONE DEPOSITS ARE ESSENTIALLY SIMILAR IN COMPOSI­

TION. THEY VARY ONLY IN THEIR RELATIVE PROPORTIONS OF MAGNETITE, QUARTZ, SCHIST, 
AND INTRUSIVE GRANITE. THE PERCENTAGE LITHOLOGIC COMPOSITION OF THE DEPOSITS, 
BASED UPON FORTY-SEVEN DRILLED INTERSECTIONS, IS TABULATED IN TABLE 6. (See also 
TABLE 5.) 

T a b l e 6 Lithologic composition of deposits, 
Sanjo Iron Mines Limited 

RANGE IN AVERAGE 
ROCK TYPE CONTENT CONTENT 

percent percent 
Iron formation 50-87 68 
Sedimentary schist 3-36 16 
Volcanic schist 1-37 12 
Granite 0-20 4 

AS PREVIOUSLY STATED, TABLE 5 ILLUSTRATES THAT THE PERCENT CONTENT OF SEDI­
MENTARY ROCKS IS HIGHEST IN THE EASTERN PART OF THE NORTH ZONE DEPOSIT AND 
DECREASES ERRATICALLY TO THE WEST ALONG THE NORTH ZONE AND SOUTH ZONE DEPOSITS, 
CONSECUTIVELY. THERE IS A CORRESPONDING INCREASE TO THE WEST IN THE PERCENTAGE 
CONTENT OF VOLCANIC SCHIST. THESE TRENDS ARE CONSIDERED TO REPRESENT PRIMARY 
SEDIMENTARY FACIES CHANGES. 

BOTH NORTH ZONE AND SOUTH ZONE DEPOSITS ARE COMPOSED OF MANY IRREGULAR 
LENSES AND BANDS OF IRON FORMATION THAT ARE INTERBANDED IN AN EXTREMELY IRREGULAR 
DISCONTINUOUS MANNER WITH CLASTIC SEDIMENTARY AND VOLCANIC ROCKS. THE BANDED 
IRON FORMATION IS A BANDED SEDIMENTARY ROCK COMPOSED OF FINE-GRAINED MAGNETITE 
AND QUARTZ WITH MINOR AMOUNTS OF BIOTITE, CHLORITE, EPIDOTE, AMPHIBOLE, GARNET, 
SPECULAR HEMATITE, AND CARBONATE. MAGNETITE ACCOUNTS FOR ALMOST ALL THE IRON 
OXIDE PRESENT. MINOR AMOUNTS OF SPECULAR HEMATITE HAVE BEEN NOTED LOCALLY. 
GRAINS OF EPIDOTE AND NEEDLES OF AMPHIBOLE ARE COMMONLY DISTRIBUTED THROUGH THE 
FORMATION. THE MAGNETITE VARIES IN GRAIN-SIZE BETWEEN 0.001 AND 0.2 MILLIMETRES. 

THE BANDING OF THE IRON FORMATION IS DUE TO ALTERNATING LAYERS, EACH 3̂  TO 1 0 
INCHES THICK, OF MAGNETITE-RICH QUARTZ, AND SCHIST. AH PROPORTIONS OF IRON-RICH 
TO IRON-POOR LAYERS ARE PRESENT, RANGING FROM CLOSELY INTERBANDED BLACK MAGNETITE 
AND WHITE QUARTZ LAYERS (ZEBRA-STRIPED IRON FORMATION) TO PREDOMINANT SCHIST WITH 
THE OCCASIONAL MAGNETITE-BEARING LAYER. I N THIS MANNER, RICHER AND LEANER PHASES 
OF IRON FORMATION AND BARREN SCHIST GRADE ONE INTO THE OTHER ALONG AND ACROSS THE 
SEDIMENTARY STRIKE. THE SOUTH, OR HANGING WALL, CONTACTS OF BOTH DEPOSITS ARE 
GRADATIONAL ACROSS 50 TO 100 FEET OF STRATIGRAPHIC SECTION TO BARREN SCHIST. THE 
NORTH OR FOOTWALL CONTACTS, IN CONTRAST, ARE ABRUPT, THE TRANSITION FROM ORE-GRADE 
MATERIAL TO WASTE OCCURRING IN 5 TO 20 FEET OF STRATIGRAPHIC SECTION. 

4 7 



Pashkokogan Lake — eastern Lake St. Joseph 

ODM7083 

PHOTO 24 — DIAMOND-DRILL CORES SHOWING NATURE OF BANDING IN IRON FORMATION. 
LAKE ST. JOSEPH AREA. DIAMETER OF CORE IS 1 % INCHES. 

Core A - DDH 25 at 316 feet; Sanjo Iron Mines Limited, Soules Bay. Thin black bands, magnetite. Light grey 
bands, impure quartzite. Medium GREY broader bands, quartz-biotite-amphibole schist. In upper centre of drill core, 
the development of dark green iron-rich secondary amphiboles has obliterated much of the banding. 

Core B — DDH 34 at 640 feet; Sanjo Iron Mines Limited, Soules Bay. A richer phase of iron formation. Black 
bands, magnetite. Light grey granular bands, quartz-biotite-amphibole schist. Medium grey bands (merging into 
black bands), magnetite-quartz-amphibole schist containing occasional large dark green iron-rich amphibole meta­
crysts. Secondary amphiboles are concentrated at the mutual boundary of the magnetite-rich and quartz-rich bands. 

Core C - DDH 1 at 31 feet; Doran Lake iron property. Thin black bands, magnetite. Grey bands, quartz-biotite-
amphibole schist. Note irregular wavy banding. Irregular clusters near the top may reflect penecontemporaneous 
slumping. 
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TONNAGE ESTIMATES 

THE FOLLOWING TONNAGE ESTIMATES, PREPARED BY A . T . AVISON, GEOLOGIST WITH 
STEEP ROCK IRON MINES LIMITED, ARE BASED MAINLY UPON DIAMOND-DRILL INTER­
SECTIONS. I N THE NORTH ZONE DEPOSIT, 15 INTERSECTIONS, SPACED AT 1,000-FOOT INTERVALS 
INCLUDE 34 DIAMOND-DRILLHOLES TOTALLING 18,196 FEET OF DIAMOND-DRILLING. I N 
ADDITION, 1 0 DIAMOND-DRILLHOLES, TOTALLING 5,189 FEET, WERE DRILLED TO PROVIDE A 
SPACING OF 500 FEET IN THE EASTERN 4,000 FEET OF THE NORTH ZONE DEPOSIT. I N THE 
SOUTH ZONE DEPOSIT, 8 INTERSECTIONS, SPACED AT 2,000-FOOT INTERVALS, INCLUDE 12 
DIAMOND-DRILLHOLES TOTALLING 7,049 FEET OF DIAMOND-DRILLING. 

I N PREPARING TONNAGE ESTIMATES, PIT LIMITS WERE ESTABLISHED ON EACH GEOLOGICAL 
SECTION ACCORDING TO THE FOLLOWING 5 RULES: SLOPE OF PIT WALL, 60°; MINIMUM PIT WIDTH, 
150 FEET; MAXIMUM PROJECTION DOWN THE DIP FROM A DRILLHOLE INTERSECTION, 300 FEET; 
RATIO OF WALLROCK TO ORE, 1 TO 1, MEASURED ALONG THE WALL OF THE PIT; PIT-BOTTOM 
ELEVATION 700 FEET ABOVE SEA-LEVEL (APPROXIMATELY 550 FEET BELOW SURFACE). A 
FACTOR OF 1 1 CUBIC FEET PER LONG TON HAS BEEN USED IN CALCULATING ALL ORE RESERVES. 

ESTIMATED OPEN-PIT RESERVES AND GRADE, TOGETHER WITH ESTIMATED STRIPPING 
REQUIREMENTS, ARE PRESENTED IN TABLE 7. 

THE OVERBURDEN COVERING THE IRON DEPOSITS IS COMPOSED OF SAND, BOULDER TILL, 
AND ORGANIC MUCK. IT RANGES FROM 0 TO 55 FEET THICK. THE AVERAGE THICKNESS, BASED 
ON AVAILABLE DRILL INTERSECTIONS, IS 16 FEET OVER THE NORTH ZONE DEPOSIT, AND 20 FEET 
OVER THE SOUTH ZONE DEPOSIT. 

TABLE 7 
Summary of estimated open-pit reserves and grades, by 
A. T. Avison, Steep Rock Iron Mines Ltd. 

RECOVERY STRIPPING 

DEPOSIT RESERVES 
CRUDE 

SOL. FE 
CONC. 

SOL. FE Sol. Fe. Wt. Wallrock Overburden 

tons percent percent percent percent cu. yds. cu. yds. 
North Zone 340,250,000 23.7 67.6 85.8 30.4 20,890,200 10,244,100 
South Zone 275,608,000 22.2 67.6 83.7 27.9 10,294,000 7,040,000 
Totals or 

Average 615,858,000 23.0 67.6 84.8 29.3 31,184,200 17,284,100 
Note: Sol. Fe. = acid soluble iron. 

Recovery is by Davis tube at a grind of 85 percent minus-325-mesh. 

GRADE AND CONCENTRATION TESTS1 

OF THE 28,290 FEET OF DIAMOND-DRILL CORE, 73.4 PERCENT OR 20,754 FEET, WAS SPLIT 
INTO EITHER 5-FOOT OR 10-FOOT SAMPLES, EACH OF WHICH WAS ASSAYED FOR SOLUBLE IRON. 
COMPOSITE SAMPLES, EACH REPRESENTING NOT MORE THAN 50 FEET OF CORE, WERE SUB­
MITTED FOR DAVIS TUBE TESTS THAT WERE CARRIED OUT AT A GRIND OF 85 PERCENT MINUS-
325-MESH. 

THE AVERAGE GRADE OF MATERIAL IN THE IRON DEPOSITS, BASED UPON SAMPLING OF 
DIAMOND-DRILL CORE, IS PRESENTED IN TABLE 7. THE CALCULATED CONTENT OF INDIVIDUAL 
GEOLOGICAL SECTIONS RANGES FROM 16.4 TO 26.4 PERCENT SOLUBLE IRON. THE CALCULATED 
AVERAGE CONTENT OF CRUDE MATERIAL IN THE NORTH ZONE DEPOSIT AND SOUTH ZONE 

E s t i m a t e s by A. T. Avison, geologist with Steep Rock Iron Mines Limited. 
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DEPOSIT, RESPECTIVELY, IS 23.7 AND 22.2 PERCENT SOLUBLE IRON. THE NORTH ZONE AND 
SOUTH ZONE DEPOSITS COMBINED CONTAIN AN ESTIMATED 615,858,000 TONS OF MATERIAL 
WITH AN AVERAGE ESTIMATED GRADE OF 23.0 PERCENT SOLUBLE IRON. 

DAVIS TUBE TESTS ON REPRESENTATIVE MATERIALS FROM THE NORTH ZONE DEPOSIT 
INDICATE THAT A CONCENTRATE CONTAINING 67.6 PERCENT SOLUBLE IRON CAN BE MADE 
FROM THE MATERIAL WITH A WEIGHT RECOVERY OF 30.4 PERCENT OF THE CRUDE (see TABLE 7). 
SIMILARLY, TEST WORK ON REPRESENTATIVE MATERIAL FROM THE SOUTH ZONE DEPOSIT 
INDICATES THAT A CONCENTRATE CONTAINING 67.6 PERCENT SOLUBLE IRON CAN BE MADE 
FROM THE MATERIAL WITH A WEIGHT RECOVERY OF 27.9 PERCENT OF THE CRUDE. THE 
CALCULATED AVERAGE FOR NORTH ZONE AND SOUTH ZONE COMBINED IS 67.6 PERCENT 
SOLUBLE IRON WITH A WEIGHT RECOVERY OF 29.3 PERCENT OF THE CRUDE. 

BELCHER-DORAN PROPERTY 

L O C A T I O N A N D A C C E S S 

LITTLE LONG LAC GOLD MINES LIMITED, THROUGH ITS ASSOCIATED EXPLORATION AND 
DEVELOPMENT COMPANIES BELCHER MINING CORPORATION LIMITED AND LUN-ECHO 
GOLD MINES LIMITED, OWNS A GROUP OF EIGHTY-ONE MINING CLAIMS AT DORAN LAKE IN 
THE DISTRICT OF THUNDER BAY, PATRICIA MINING DIVISION. THIS PROPERTY IS REFERRED 
TO, FOR CONVENIENCE, AS THE BELCHER-DORAN PROPERTY. AS OF MAY 1964, THE CLAIM 
GROUP INCLUDES THE FOLLOWING THIRTY-EIGHT CLAIMS THAT ARE EITHER SURVEYED OR HELD 
UNDER LICENSE OF OCCUPATION: PA. 16805-11, 17145, 17146, 18085-87, 18090, 18093, 
18097-99, 18106, 18107, 18110, 18111, 18118, 18141-46, 18149-52, AND PA. 
26571-76 INCLUSIVE. THE CLAIM GROUP IS APPROXIMATELY 3 MILES LONG AND 1.5 MILES 
WIDE. IT COVERS MOST OF THE WEST PART OF DORAN LAKE (see FIGURE 6) . 

DORAN LAKE IS READILY ACCESSIBLE BY AIRCRAFT EITHER FROM SIOUX LOOKOUT 
90 MILES SOUTH, OR FROM PICKLE LAKE 40 MILES NORTHEAST. A WATER ROUTE LEADS 
FROM PROVINCIAL HIGHWAY 599 THAT TOUCHES THE EAST END OF LAKE ST. JOSEPH 
20 MILES NORTHEAST; FOLLOWING THIS ROUTE, ACCESS IS BY WAY OF SOULES BAY OF LAKE 
ST. JOSEPH AND THELMA LAKE TO DORAN LAKE. 

H I S T O R Y 

THE PRESENCE OF IRON FORMATION AT DORAN LAKE WAS FIRST RECORDED BY W . S. 
DYER IN A REPORT OF THE ONTARIO DEPARTMENT OF MINES IN 1932 (DYER 1934). A 
TOTAL OF EIGHTY-ONE MINING CLAIMS WAS STAKED BY OGLEBAY NORTON COMPANY 
LIMITED IN THE MID-1950S. A GEOLOGICAL MAP WAS PREPARED AND A DIP-NEEDLE 
SURVEY OF THE PROPERTY WAS COMPLETED. I N 1958, SIX DIAMOND-DRILLHOLES TOTALLING 
3,403 FEET WERE COMPLETED BY OGLEBAY NORTON COMPANY LIMITED. THE PROPERTY 
WAS OPTIONED TO LUN-ECHO GOLD MINES LIMITED IN 1958. I N 1960, BELCHER MINING 
CORPORATION COMPLETED A PATENT SURVEY OF THE PROPERTY. THEY DRILLED EIGHT 
DIAMOND-DRILLHOLES TOTALLING 4,100 FEET. I N ADDITION, METALLURGICAL TESTS, PREPARA­
TION OF ORE RESERVE ESTIMATES, AND ENGINEERING STUDIES WERE COMPLETED. 

G E N E R A L G E O L O G Y 

THE BELCHER-DORAN PROPERTY IS UNDERLAIN BY: FINE-GRAINED METASEDIMENTS, 
INCLUDING BANDED IRON FORMATION; MINOR INTERCALATED BASIC VOLCANIC ROCKS; AND 
YOUNGER GRANITE INTRUSIONS. STRUCTURALLY, THE METASEDIMENTS ARE SITUATED ON THE 
SOUTH LIMB OF AN EAST-TRENDING ANTICLINE. THE ROCKS GENERALLY STRIKE EAST-WEST AND 
DIP STEEPLY SOUTH. CONSIDERABLE LOCAL FOLDING IS PRESENT. 



METASEDIMENTS 
THE METASEDIMENTS FORM AN EAST-TRENDING BAND, ABOUT 8,000 FEET WIDE, THAT 

LIES BETWEEN THE DORAN LAKE GRANITE STOCK TO THE NORTH AND A BROAD ZONE OF GRANITE 
GNEISS AND MIGMATITE TO THE SOUTH. THE METASEDIMENTS COMPRISE IMPURE QUARTZITE, 
PEBBLE CONGLOMERATE, ARKOSE, GREYWACKE, SHALE, TUFF, AND DERIVED SCHISTS, TOGETHER 
WITH EXTENSIVE BANDS OF IRON FORMATION. 

METASEDIMENTS EXPOSED AT THE NORTH SHORE AND NEARBY ISLANDS OF DORAN LAKE 
ARE PREDOMINANTLY GREY TO GREEN, FINE-GRAINED QUARTZITE AND ARKOSE. COMMON 
METAMORPHIC ASSEMBLAGES INCLUDE QUARTZ-BIOTITE, QUARTZ-FELDSPAR-BIOTITE, QUARTZ-
GARNET-BIOTITE, AND QUARTZ-FELDSPAR-AMPHIBOLE. FINELY BANDED, IMPURE QUARTZITE 
AND GREYWACKE WITH GRADED BEDDING IS ASSOCIATED WITH THE MAIN ZONE OF IRON 
FORMATION THAT CROSSES THE CENTRE OF THE PROPERTY. PEBBLE CONGLOMERATE IS PRESENT 
IN SEVERAL SMALL ISLANDS AT THE SOUTHEAST CORNER OF THE MAIN PART OF DORAN LAKE. 
DARK GREY TO GREEN THINLY BANDED GREYWACKE AND IMPURE ARKOSE, AND TUFFACEOUS 
SCHIST, ARE PRESENT IN THE SOUTHERN PART OF THE PROPERTY AND ALONG THE SOUTH SHORE 
OF DORAN LAKE. 

BANDED IRON FORMATION 

BANDED IRON FORMATION IS INTIMATELY ASSOCIATED WITH THE FINE-GRAINED META­
SEDIMENTS, AS AN INTEGRAL SEDIMENTARY COMPONENT. TYPICAL IRON FORMATION IS A 
THINLY BANDED ROCK COMPOSED OF ALTERNATING LAYERS OF MAGNETITE, QUARTZ, AND 
SCHIST. INDIVIDUAL BANDS ARE GENERALLY Xe TO INCH THICK; THEY SELDOM EXCEED ^ 
INCH THICK. INDIVIDUAL BANDS LACK CONTINUITY ALONG-STRIKE, SWELLING AND PINCHING, 
BIFURCATING AND PINCHING OUT IN AN EXTREMELY IRREGULAR MANNER. THE RELATIVE 
PROPORTIONS OF MAGNETITE-RICH TO BARREN QUARTZ AND SCHIST LAYERS IS HIGHLY VARIABLE 
BOTH ALONG AND ACROSS THE STRIKE. I N THIS MANNER THE IRON ZONES HAVE GRADATIONAL 
CONTACTS, THE IRON-RICH AND IRON-POOR PHASES MERGING GRADUALLY ONE TO THE OTHER 
ALONG AND ACROSS THE STRIKE. 

THE MAIN ZONE OF IRON FORMATION EXTENDS IN AN EAST-WEST DIRECTION ACROSS THE 
WEST HALF OF DORAN LAKE. THE ZONE IS ABOUT 15,000 FEET LONG. IT RANGES FROM 300 
FEET WIDE AT THE EAST END TO 1,300 FEET WIDE AT MIDLENGTH. THE AVERAGE WIDTH IS 
ABOUT 600 FEET. A SMALLER ZONE AT THE NORTH SHORE OF DORAN LAKE IS 2,500 FEET LONG 
AND 200 TO 300 FEET WIDE. 

THE IRON FORMATION LOCALLY CONTAINS SCOUR-AND-FILL STRUCTURES THAT ARE OF VALUE 
AS STRATIGRAPHIC TOP INDICATORS. I N ADDITION, INTERBANDED QUARTZITE COMMONLY 
DISPLAYS GRADED BEDDING. 

GRANITE INTRUSIONS 

THE NORTHERN PART OF THE PROPERTY IS UNDERLAIN BY PINK TO WHITE MASSIVE 
TO PORPHYRITIC GRANITE THAT FORMS THE SOUTH EDGE OF THE LARGE DORAN LAKE PORPHYRY 
STOCK (see P. 34) . TO THE SOUTH OF THE PROPERTY THE NORTH MARGIN OF A BROAD ZONE 
OF GRANITE GNEISS AND MIGMATITE IS PRESENT. NUMEROUS DIKES AND SILLS IN THE 
METASEDIMENTS INCLUDING THE BANDED IRON FORMATION, RANGING FROM 3 TO 80 FEET 
THICK, ARE TYPICALLY COMPOSED OF PINK APHANITIC TO PORPHYRITIC GRANITE. THE NORTH 
ZONE IN PARTICULAR CONTAINS MANY GRANITE DIKES. FOR EXAMPLE, DRILLHOLE NO. 3 
(see FIGURE 6) INTERSECTED 6 SEPARATE GRANITE MASSES, EACH 2 TO 80 FEET THICK, FOR A 
TOTAL LENGTH OF 337 FEET. 

STRUCTURE 
FOR THE MOST PART, THE METASEDIMENTS, INCLUDING THE BANDED IRON FORMATION, 

TREND EAST-WEST AND DIP 70° TO 90° SOUTH. AT THE NORTHWEST CORNER OF THE PROPERTY, 
THE ROCKS STRIKE N .70°W. AND DIP STEEPLY SOUTH. 
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GENERALLY, THE ROCKS ARE SITUATED ON THE SOUTH LIMB OF A REGIONAL, EAST-TRENDING 
ANTICLINE, THE AXIS OF WHICH PASSES THROUGH THE CENTRE OF THE DORAN LAKE PORPHYRY 
STOCK TO THE NORTH. I N DETAIL, THE FOLD PATTERN IS COMPLICATED; THIS IS EVIDENCED BY 
ABUNDANT DRAGFOLDS INCLUDING MINUTE PLICATIONS VISIBLE ON MANY OUTCROPS. 
STRATIGRAPHIC TOPS, BASED ON GRAIN GRADATION AND SCOUR-AND-FILL STRUCTURES, ARE 
MAINLY TO THE SOUTH, BUT INCLUDE A SUBSTANTIAL NUMBER TO THE NORTH. ALL LINEAR 
ELEMENTS HAVE A STEEP PLUNGE, MAINLY TO THE EAST, BUT LOCALLY, FOR EXAMPLE AT THE 
WEST END OF DORAN LAKE, THE PLUNGE IS TO THE WEST. THESE RELATIONS INDICATE THAT 
THE IRON-BEARING ROCKS OF THE AREA HAVE BEEN LARGELY FOLDED ABOUT EAST-TRENDING 
STEEPLY PLUNGING FOLD AXES. LIKE THE IRON DEPOSITS AT SOULES BAY TO THE NORTHEAST, 
THE IRON DEPOSITS AT DORAN LAKE MAY BE REASONABLY ATTRIBUTED TO STRUCTURAL 
DUPLICATION, BY FOLDING, OF AN ORIGINAL IRON-RICH SEDIMENTARY FACIES. 

I R O N DEPOSITS 

DISTRIBUTION AND THICKNESS 

TWO IRON DEPOSITS ARE PRESENT ON THE PROPERTY. THE NORTH ZONE DEPOSIT, AP­
PROXIMATELY 1,600 FEET LONG AND 250 FEET WIDE, IS LOCATED AT THE NORTH SHORE OF 

-DORAN LAKE ON MINING CLAIMS PA.16806, 16810, AND 16811 INCLUSIVE. THE SOUTH 
ZONE DEPOSIT, BY FAR THE LARGER, EXTENDS ACROSS THE WEST HALF OF DORAN LAKE ON 
MINING CLAIMS PA.26573, 18118, 18141-46, 18098, 18099, 18149-52, 18085-87, 
18106, 18107, AND PA.18110 INCLUSIVE (see FIGURE 6) . 

THE COMBINED LENGTH OF THE NORTH AND SOUTH DEPOSITS IS 17,500 FEET. THE 
WIDTH RANGES FROM 300 TO 1,500 FEET. ABOUT 65 PERCENT OF THE DEPOSITS LIES BENEATH 
THE WATERS OF DORAN LAKE. THE AVERAGE DEPTH OF WATER VARIES BETWEEN 15 AND 
25 FEET. BELOW THIS IS 5 TO 25 FEET OF MUD COVERING 2 TO 5 FEET OF BOULDERS RESTING ON 
BEDROCK. 

COMPOSITION 

THE IRON DEPOSITS ARE COMPOSED OF FINE-GRAINED SEDIMENTARY ROCKS INCLUDING 
BANDED IRON FORMATION. RICHER PHASES CONTAIN RELATIVELY HIGH PROPORTIONS OF IRON 
FORMATION, BUT LEAN AND BARREN PHASES CONTAIN SMALL TO NEGLIGIBLE PROPORTIONS. 
THE RICH, LEAN, AND BARREN PHASES ARE GRADATIONAL ONE TO THE OTHER ALONG AND ACROSS 
THE SEDIMENTARY STRIKE. THE IRON DEPOSITS REPRESENT THOSE PORTIONS OF THE SEDI­
MENTARY ASSEMBLAGE THAT, AS A RESULT OF INITIAL IRON-RICH SEDIMENTARY DEPOSITION 
AUGMENTED BY STRUCTURAL DUPLICATION BY FOLDING, CONTAIN A SUBSTANTIAL PROPORTION 
OF BANDED IRON FORMATION. THE MARGINS OF THE DEPOSITS ARE GRADATIONAL TO BARREN 
SCHIST ACROSS 50 TO 100 FEET OF STRATIGRAPHIC SECTION. BOTH DEPOSITS CONTAIN INTERNAL 
WASTE BANDS OF SUBSTANTIAL DIMENSIONS. 

TYPICAL BANDED IRON FORMATION CONTAINS ALTERNATING MAGNETITE-RICH AND 
QUARTZ-RICH LAYERS TOGETHER WITH MORE OR LESS SCHIST. MOST IRON IS PRESENT IN 
THE FORM OF MAGNETITE. ONLY MINOR HEMATITE WAS OBSERVED IN OUTCROP AND THIN 
SECTION. I N THE RICHER PHASES OF THE IRON FORMATION, MAGNETITE DUST, GRAINS, AND 
COALESCING CLUMPS ARE DISTRIBUTED IN FAINTLY DISCERNIBLE LAYERS WITH MINOR INTER-
GRANULAR QUARTZ. I N LEANER PHASES, PREDOMINANTLY SUTURE-BONDED QUARTZ GRAINS ARE 
ASSOCIATED WITH DISSEMINATED DUST AND COALESCING BEADS OF MAGNETITE. ALL TRANSI­
TIONS FROM ONE TO THE OTHER ARE REPRESENTED. BOTH THE MAGNETITE AND THE QUARTZ-
RICH LAYERS NORMALLY CONTAIN ISOLATED GRAINS AND CRYSTAL CLUSTERS OF BLUE-GREEN 
HORNBLENDE AND OCCASIONAL EPIDOTE. ISOLATED APATITE GRAINS WERE OBSERVED. FINE­
GRAINED, ACICULAR AMPHIBOLE IS COMMONLY PRESENT AT THE QUARTZ-MAGNETITE BORDERS. 
MINOR CALCITIC CARBONATE IS COMMONLY ASSOCIATED WITH MAGNETITE AND HORNBLENDE 
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TONNAGE ESTIMATES AND GRADES 

THE FOLLOWING TONNAGE ESTIMATES PREPARED FOR THE OWNERS BY G . B. DARLING, 
INDEPENDENT MINING ENGINEER, ARE BASED UPON: LIMITED GEOLOGICAL MAPPING; DIP-
NEEDLE SURVEY OF THE PROPERTY; AND 7,500 FEET OF DIAMOND-DRILLING. OF THE 14 
DIAMOND-DRILLHOLES, 3 INTERSECTED THE NORTH ZONE DEPOSIT AND 1 0 INTERSECTED THE 
SOUTH ZONE DEPOSIT. THE DRILLHOLES ARE SPACED AT INTERVALS OF 1,000 TO 4,600 FEET 
ALONG THE STRIKE. ACCORDINGLY, TONNAGES AND GRADES PRESENTED BELOW REPRESENT 
PRELIMINARY ESTIMATES ONLY. 

I N PREPARING THE TONNAGE ESTIMATES, THE SURFACE AREAS OF BOTH IRON DEPOSITS 
WERE DIVIDED INTO: HIGHER-GRADE IRON FORMATION (AVERAGE GREATER THAN 22 PERCENT 
MAGNETIC IRON); LOWER-GRADE IRON FORMATION (AVERAGE BETWEEN 16 AND 22 PERCENT 
MAGNETIC IRON); AND WASTE ROCK (AVERAGE UNDER 1 0 PERCENT MAGNETIC IRON). THE 
RESPECTIVE AREAS WERE THEN EXTENDED TO A DEPTH OF 500 FEET FOR PURPOSES OF TONNAGE 
CALCULATION. THE TONNAGE FACTOR USED WAS 10.5 CUBIC FEET PER TON FOR HIGHER-GRADE 
IRON FORMATION, 11.5 CUBIC FEET PER TON FOR LOWER-GRADE IRON FORMATION, AND 13 CUBIC 
FEET PER TON WASTE ROCK. ONLY THE WASTE ROCK WITHIN THE IRON DEPOSITS WAS CON­
SIDERED IN CALCULATING THE TONS OF WASTE PRESENT. THUS, NO ALLOWANCE WAS MADE FOR 
WALLROCK STRIPPING. 

ON THE ABOVE BASIS, THE NORTH ZONE DEPOSIT AND THE SOUTH ZONE DEPOSIT 
COMBINED CONTAIN AN ESTIMATED 170,807,000 TONS OF IRON FORMATION AVERAGING 22.3 
PERCENT MAGNETIC IRON, TOGETHER WITH AN ESTIMATED 204,856,500 TONS OF IRON FORMA­
TION AVERAGING 16.7 PERCENT MAGNETIC IRON. THE TOTAL ESTIMATED TONNAGE OF THE TWO 
DEPOSITS COMBINED IS 375,664,000 TONS OF IRON FORMATION AVERAGING 19.2 PERCENT 
MAGNETIC IRON. ASSOCIATED WITH THIS TONNAGE OF IRON FORMATION IS 102,761,000 TONS 
OF INTRAFORMATIONAL WASTE ROCK. 

CONCENTRATION TESTS 

DIAMOND-DRILL CORE FROM THE IRON DEPOSITS WAS LOGGED AND DIVIDED INTO 10-FOOT 
SAMPLES. THE SAMPLES WERE SUBMITTED FOR GRINDING AND MAGNETIC TUBE TESTS. 
CONCENTRATION TESTS WERE CONDUCTED AT MINUS-325-MESH. CONCENTRATES AND TAILS 
WERE ANALYZED FOR IRON AND SILICA. 

THE RESULTS OF THIS TEST-WORK INDICATE THAT A CONCENTRATE AVERAGING 68.1 
PERCENT IRON AND 4.8 PERCENT SILICA CAN BE MADE WITH A WEIGHT RECOVERY OF 27.92 
PERCENT. THE RATIO OF CONCENTRATION IS INDICATED TO BE 3.58 TO 1. 

HOWEVER, WHEN THE INDICATED TONNAGE OF INTRAFORMATIONAL WASTE ROCK REFERRED 
TO ABOVE IS ADDED, THE OVER-ALL RATIO OF CONCENTRATION IS RAISED TO 4.52 TO 1. 

WITH THE NORTH AND SOUTH DEPOSITS COMBINED, TO A DEPTH OF 500 FEET, THE 
ESTIMATED TONNAGE IS 375,664,000 TONS OF IRON FORMATION GRADING 19.2 PERCENT 
MAGNETIC IRON; THE ESTIMATED WEIGHT RECOVERY IS 27.9 PERCENT AT A RATIO OF CON­
CENTRATION OF 3.58 TO 1 FOR THE IRON FORMATION ALONE; FOR IRON FORMATION AND INTRA­
FORMATIONAL WASTE ROCK COMBINED, THE RATIO OF CONCENTRATION IS ESTIMATED TO BE 
4.52 TO 1. 

LITHIUM 
A SPODUMENE-BEARING ZONE ABOUT 50 FEET WIDE AND 100 FEET IN EXPOSED LENGTH 

IS SITUATED ON THE NORTHEAST SHORE OF THE SOUTHEAST BAY OF EAST PASHKOKOGAN LAKE, 
1 MILE NORTHEAST OF THE MOUTH OF SAVANT RIVER (see FIGURE 2) . THIS ZONE IS BOUNDED 
BY WATER ON THE SOUTH AND WEST, AND BY DRIFT ON THE NORTH AND EAST. 

THE ZONE COMPRISES MEDIUM- TO COARSE-GRAINED GRANITE PEGMATITE COMPOSED 
OF PINK FELDSPAR, MUSCOVITE, QUARTZ, TOURMALINE, SPODUMENE, AND POSSIBLY MINOR 



LEPIDOLITE. THE LITHIUM-BEARING MINERALS HAVE AN ERRATIC DISTRIBUTION WITHIN THE 
ZONE. THE PEGMATITE LIES IN A HOST ROCK of ACID VOLCANIC BRECCIA COMPOSED of 
LIGHT-COLOURED RHYOLITE FRAGMENTS IN A GREY DACITIC MATRIX. WHERE VISIBLE AT THE 
WATER'S EDGE TO THE WEST, THE PEGMATITE ZONE IS THINNING OUT. TO THE EAST IT DISAP­
PEARS BENEATH OVERBURDEN. 

A CHIP SAMPLE TAKEN BY THE AUTHOR ACROSS THE FULL WIDTH OF 50 FEET WAS 
ANALYZED BY THE LABORATORY BRANCH OF THE ONTARIO DEPARTMENT OF MINES WITH THE 
FOLLOWING RESULTS: LIAO, 1.25 PERCENT; BERYLLIUM, TRACE (ABOUT 0.03 PERCENT); 
CESIUM, TRACE (ABOUT 0.03 PERCENT); RUBIDIUM, TRACE (LOW, ABOUT 0.15 PERCENT). 

BECAUSE OF DRIFT AND WATER COVER, THE FULL EXTENT OF THE MINERALIZATION CANNOT 
BE DETERMINED BY DIRECT OBSERVATION. FURTHER WORK MAY REVEAL SIGNIFICANT EXTEN­
SIONS TO THIS ZONE OR THE PRESENCE OF OTHER ZONES IN THE VICINITY. 

OTHER MINERALS 
NUMEROUS SMALL LOCAL CONFORMABLE ZONES OF DISSEMINATED SULPHIDES ARE 

PRESENT IN THE METAVOLCANICS AND ASSOCIATED METASEDIMENTS OF THE MAP-AREA. THE 
ZONES ARE GENERALLY 1 TO 5 FEET WIDE AND 20 TO 80 FEET LONG. THEY CONTAIN VARIABLE 
AMOUNTS OF DISSEMINATED PYRITE AND PYRRHOTITE, COMMONLY WITH SOME MAGNETITE. 
DURING THE FIELD SEASON, SIXTEEN REPRESENTATIVE ZONES WERE SAMPLED, AND THE 
MATERIAL SUBMITTED FOR ASSAY. ASSAY RESULTS OF THE SIXTEEN SAMPLES GAVE TRACES 
ONLY OF COPPER, NICKEL, VANADIUM, AND CHROMIUM. OF THE 1 6 SAMPLES SUBMITTED, 
8 ASSAYED NIL IN GOLD CONTENT, AND 8 ASSAYED TRACE IN GOLD. THESE RESULTS OFFER LITTLE 
ENCOURAGEMENT. THEY INDICATE THAT THE DISSEMINATED SULPHIDE ZONES OF THE TYPE 
SAMPLED AND ASSAYED ARE OF NO COMMERCIAL INTEREST. 

TRACES OF DISSEMINATED PYRITE ARE PRESENT IN SHEARED CHLORITE-SERICITE SCHIST 
AT THE SOUTH SHORE OF DORAN LAKE AND NEAR A GRANITE CONTACT APPROXIMATELY 
3̂  MILE SOUTH OF DORAN LAKE. THE SHEARED ROCK MAY WELL REFLECT FAULTING IN THE 
VICINITY. FURTHER WORK MAY REVEAL SIGNIFICANT AMOUNTS OF SULPHIDES. 
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As metamorphic agent 36 
Folding in 37 
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Drumlins 37 
Dyer, W. S 40, 50, 55 

E 
East Pashkokogan Lake: 

Anticlinal fold 38 
Granitic stock 34 
Lithium mineralization near 35, 54 
Rocks 23 

analysis 30, 31 
Economic geology 39-55 
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Epidote 23 
Eric Lake, granitic stock 34 
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F 
Faulting 38, 39 
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Relation to ore occurrence 41, 46, 52 
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Glacial deposits .37 
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Gold 55 
Grade of iron deposits 49, 50, 54 
Graded bedding 44 
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Granite 34, 43 

Pebbles in conglomerate 8 
Stocks, as metamorphic agents 36 

Granite gneiss 35, 36 
Greenbush Lake, rocks 7, 13, 34, 35 
Greenstone, pebbles in conglomerate 8 
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Associated with iron deposits 51 
Griffis, R. J 2 
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Inclusions 34 
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Intrusive rocks 33-36 
Iron deposits: 
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Belcher-Doran iron property. 

Estimated potential ore 49, 54 
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Sketch map facing 41 

Iron formation 51 
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See: Sanjo Iron Mines Ltd. 
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Diamond-drilling 45 
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Iron formation 14, 20 
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Synclinal fold 38 
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photo 22 
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Pillow structures 13, 21 
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Pleistocene 37 
Porphyritic granite 34 

Associated with iron deposits 51 
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Quartz, pebbles in conglomerate 8 
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Quartz-biotite schist 11, 13 
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Analysis 30, 31 
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Associated with iron deposits 51 
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Reserves, iron 49 
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Photo 25 
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Root River 2 
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Sedimentary rocks: See also Metasediments. 
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Siderite 42 
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Folding 38 
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Spodumene 35, 54 
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Photo 10 
Steep Rock Iron Mines Ltd 40 
Steerola Explorations Ltd 40 
Stephens L. E 2 
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Structural geology 37-39 
Sulphides 55 

T 
Thelma Lake 1, 50 

Rocks 21 
Topography 2 

Photo 3 
Tuff 23, 24,42 
Tuff-breccia 13, 29 
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V 
Vanadium 55 
Veins, pegmatite 35 
Volcanic rocks: See also Metavolcanics. 
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