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THE GJ;OLOGY Olt F j\ RT OF 

General 

This thesis pres ents a descri ption and interpratation 

of the geology of an J.L'e a of approxims t e l y :::;25 s qupre milF~s, 

loc ated in the Gxtreme northern part of the province of 

~uebec and coverinb ~art of the so-c all cd "Lfl bI'8dor Trou3h". 

It is i)E:sed on fi elà IDepping done Quring the SUlTlDler of 1 962 

1'or Fenimore lron :f ines Limi ted and l abol' atory investi i"E.. tion 

at McGill U~iversity durin~ 1952 an6 1 953. 

, ) s the explor :.o,tion worl~ on \ ~ h ic h this thesis i s bt'i sed 

ws s und ert aken ty a priva te cor~or ation , no re fer enc e ~ill 

be mace to the ec cucillic ~otouti alit y of t he regian. 

A series of ~aps, scale one inch e quals ODe half rril e , 

accompanies the r eport. 

Location 

r:Phe area is si tua te (i about 4C !Ililes l'va st and sou thwest 

of UIl c;2va Bay in the south centr al s ection of the }j'art Chimo 



2. 

to~o~raphic ma~ sheet(l). It lies between l e titude s 580 03' 

and 580 37' and 10n~itud8s 70 0 00' and 700 11', extending 

from a point 6 miles south of Leaf Lake, which is actu8l1y 

· n indeù t a tion of Ungava Day, southvvard a distance of 46 .miles 

to ~train Lake. The width of the map ar ea varies from three 

ta eight miles and includes the tot a l wioth of the usual iron-

tsaring sea.in~eiltB of the I!Labrad or Trough ll • 

A CC'3SS 

The town of Fort Chimo, ~ith its 3iratrip and Dort 

f aciLities s ufficiant for small vess els, is the nearest 

supply centr e to the areB. (~ee msp No . 1) Flost pl an 3s 

trom Lere provide local transportation to the int erior; 

while fishin~ vessels may navigate slang the c05stliue. 

The harbour a t :Bort Chimo is usually ice-free from July until 

Octo 'oer. 

Dur·ing the summer of 195:::;, Sele. j,J lsnes from the cOllijJany 

air o .c.~ se at ~:in .::; Lake provideci cO.mmuni cation snd su plies 

for the fi e l d par ti es. 

'rhe Chio i3 c.i< ~-\. i ver, wLic12. e.:npties in to Lea f Lake , is 

reauily n :vigable by canoe within the map ares . However, 

the stretch from Fin~er Lake to Leaf Lake , a dist ance of 

six mil es , is tao rocky and shallow f or ~ater transportation. 

TIT-:Ë'ort Chimo -mai; sheet: National 'l'opogr aphic jeriës:- Canada 
Depart J.:lent of ~ :ïn8s and Technicel .Jurveys, Ott awa . Preli-inarv 
~dition 1940. ~cale 8 miles equals l inch. 
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History 

The earliest recorded travel by "white man" in this 

part of the Ungava peninsula was carried out by Dr. Mendry, 

who in 1827 crossed from Richmond Gulf on Hudson Bay by way 

of the Larch and Koksoak Rivers, to establish Fort Chimo as 

a trading post. 

The first geological work in this district was carried 

out in the y.ears of 1893 and 1896 by A. P. Low of the 

Geological Survey of Canada. In 1893 he descended the 

Koksoak River to its mouth and mapped various cross-sections 

of the formations along the banks. 

were published in 1895(Low 1895). 

The results of this work 

In the year 1896, Low 

made a journey from Richmond Gulf up the Clearwater and 

Stillwater Rivers to their headwaters and descended the 

Larch and Koksoak Rivers. He again mapped numerous cross­

sections along the banks of the Larch and Koksoak and 

corrected sorne of his previous sections. Subsequent to this, 

widespread geological surveys by the Iron Ore Company of 

Canada have greatly clarified the geological picture in 

this region. The government surveys of Canada ànd the 

province of '~uebec are at present examining sections of the 

"Labrador Trough"; their findings have been made available 

recently in preliminary report forme However, the geological 

information of this large region is largely the work of 

private companies. 



The area covered in this report was staked for 

Fenimore Iron Mines during the years 1950 and 1951 and 

in the fall of 1952. 

Climate 

4. 

The climate during the field season of 1952, which 

was consideped normal by the natives, was most agreeable. 

Exact measurements of temperature and humidity were not 

taken, but they were general1y in a moderate range and the 

rainfal1 was light. 

It is much milder with generally less overcast 

weather than farther south in the vicinity of Knob Lake, 

or as it is now named Shefferville. This is probably due 

to the difference in the elevation, as the map area is 

within 50 to 150 feet of sea-level, while Knob Lake is 

nearly 2000 feet higher. It is also possible that neigh­

bouring Ungava Bay may be responsible for the milder 

temperature. 

Very little snow remained after May in 1952, and 

"break-up" occurred shortly after the first of June. The 

first snow arrived during the second week of 3eptember, but 

the ground was mainly free of snow, and the temperature 

agreeable until the fourth week of October. 



5. 

Timber 

The country is completely barren of timber from 

Finger Lake northward. In the valleys south of this lake, 

there are small patches of trees, mainly tamarack, which 

provide sufficient tent poles and firewood for the require­

ments of a small camp. 

There are no stands of trees suitable for commercial 

lumbering. 

Methods of Mapping 

The area was mapped by traversing the country at 

right angles to the strike, ~half mile intervals. The 

geo1ogical det8ils were marked on aerial photographs 

(scale 1/2 mile equals 1 inCh) supplied by the Royal 

Canadian J~ir Force. This geological information, along 

with the topographie detai1s, was traced onto a base map 

of the s ame scale prepared by the author from a series of 

aerial photographs joined in as undistorted a manner as 

possible. 

This method proved to be fast, accurste and particu1arly 

suitao1e for observing and recording structural geological 

details. 

Particular attention was paid to those areas adjacent 

to and including the iron formation. 
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GEOLOGY 

General statement 

The "Labrador Trough" is a belt of folded and 

faulted late Frecambrian volcanic and sedimentary rocks, 

surrounded by o'lder gneisses. It is at 1east 600 miles 

long, extending from Ashwanipi Lake north to the north­

west corner of Ungava Bay, and thence northward along its 

west coast. In the vicinity of Knob Lake, Labrador, 

Dufresne (1953) states that this zone is about 60 miles 

wide. The width on the area described in this report is 

unknown, although the zone of purely sedimentary rock is 

much narrower than farther south. 

7. 

Gill (1952) refers to this belt of folded and faulted 

late :F recambrian sediments as the "Ungava Itountain-built 

Be1t". This is a more appropriate term than the "Labrador 

Trough", as this area is not a depression, but lies at 

the same elevation as the surrounding country. 

Topography 

The topography of the area concerned in this report 

has features typicql of the "Labrador Trough" as described 

by Kirkland (1950), Hogan (1950), Harrison (1952) and 

Dufresne (1952). The predominance of low eastward 

dipping, north-south trending ridges and valleys is 

characteristic. 
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The ridges are generally underlain by resistant 

rocks, su ch as quartzite, iron formation, dolomite, or 

volcanic extrusives. These dip at low angles to the east. 

Thus the ridges have a steep western face and slope 

graduily into the valleys on the eastern side. The valleys 

are underlain usually by shales, sChists, or friable 

contact zones. ~xcept for local areas, there is usually 

only a thin cover of glacial debris. 

The pre-glacial drainage system wes well adjusted to 

the bedrock structure. It was later modified by glacial 

scour and the irregular deposition of drift. The crests 

of the ridges are generally of about the same elevation, ·· 

forming the even skyline so characteristic of the Canadian 

3hield. On maps and aerial photographs the elongate 

north-south drainage pattern of the area may be readily 

distinguished from the rectangular pattern of the 

surrounding gneiss (see Plate 3.). 

The region lies between 200 and 400 feet above sea­

level, and local relief is commonly about 100 to 150 feet. 
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'LAT~ 1 . nerial photogr aph of eas tward dipping , north- south 
trendin~ rid6es of resistant volc anic rock . 

PL;Tl2 . View looking north a long Labr ador Goosyncline , 
note east~ ard üi~pin ry ridge s ~ ith steep west f a ces 
on horizon . 
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• • - , .... . , .. ' 
1. 'lit ' " • . .~ . , . 

L~T] 3 . Aeri a l photo~raph sho ~ing r e ct angula r dr a i nag e 
patt er n o f t he 6ne i s s ( on the 18ft of the photo ­
e:;r a ph ) , s.nd t . l.e north-south tr end ing dra i nage of 
the s ed i ments. ( to t h e ri oht) . 

- - ---
FL~Ti 4 . ~la ci al dr ift soil covs rino . 
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Glaciation 

Pleistocene gleciatioil has modified uetails of the 

tOfography of t~is part of ~uebec, howevJr, its dffect 

has llOt been of sufficient COESGl1UeLCe to destroy the 

mature river system of ;:;ra-clacial times. Hill-tops are 

rounded, smoot~ad and polished; p~uekin~ probably took 

place slon::; the sides of the ri',gos. '.L'he vallevs may 

have. been tieepened, and small water-filled cepressions 

on top of the hills pro'Ebly ovve thair oricin to the 

seouring action of the oV8rriQiD~ iee. Glacial forms 

sueh as rochesij_outonnkes, striae, and s-ceepened slopes 

are common. l'he overburden of the area exhibits many 

inter,3sting ,ph:womana and fi~~ures pro~'ilinelltl'y in the 

topography of the district. 

Glacis,l striae are cOItll"llon, ana are lï3.l'ticu.l..(:rly 

well-preserved in the ares of volcanic and intrusive rock. 
~ 

Theil' strike v~ries be~ween N550S to S8jOE, a variftion of 

some 40 0 • There is some SU0b8stion that the more Gèêisterly 

striking set is the oldsr. 

ln -che ares south and sast of feeter Lak3, thsl'e are 

very üœce, aflcular blacks of conslonotate (u:; ta 30 feet 

squEre) , . ~.' 1· , :.., ,-. r "illcn Ho.ve been ffiOveQ by ice • (l'heir present 

location indicstes th_"t the rssul tant 6irection of movement 

has been between h 200~ and N 65 0 E. 



PLATE 5. Vi ew of Fing er Lake Are a . 

PLA '3 b . View of the Grani t e Gn e iss ~;re a , west of 
Finber Lake . 

12. 
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Roche moutonnée structure is common in the gneissic 

areas. This feature suggests again that the movement was 

from south-west to north-east. It thus appears that the 

direction of movement of the main mass of ice was in an 

E N E direction. It seems probable that much of the 

movement within the rock valleys was deflected northward 

by the well-developed steep west-facing slopes. 

This northward movement, particularly in the later 

stages, would in turn steepen and form cliff-like edges 

on the east side of the valley. Inasmuch as the river 

and stream-formed topography was not obliterated when 

the ice moved across the trend of the predominant feature, 

it is likely that glacial abrasion during the last 

glaciation was not sufficient to remove great thicknesses 

of rock. 

The principal valley within the map area is that 

which includes Strain, Bones, and Finger Lakes, and the 

Chioack River. Glacial deposits along its edges, including 

kames and kame terraces, suggest that it contained a tongue 

of ice, which during later stages probably behaved as an 

inactive Véllèy"glacier. 

The east bank of Strain and Bones Lake~is composed 

of typical glacial gravel. It rises steeply and evenly 

in a manner common to a sand or gravel slope. At an 

elevation of about 50 to 100 feet abovs the lake, it 

levels off and continues eastward to the rock ridges. 

Similar deposits oeeur at other localities along both east 
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and west sides of this valley. It is perhaps most 

strikingly exhibited along the side of the North Arm of 

Finger Lake (Flate 7), where these gravel deposi ts are about 

l mile long and reac~ a height of about 80 to 100 feet above 

lake level; their lake faces lie at the angle of repose of 

gravel (about 350 ). The tops of these deposits are even 

and level. They occur at approximately the sarne height on 

both sides of the lake. They are upstream from rock 

promontories which probably played a part in forming or 

preserving these structures. They have the properties of 

kame terraces ; in places they have been incised by small 

streams. 

In Bones Lake there are two gravel points which are 

in line and separated by half of a mile of open water; 

their total length is 3 1/2 miles, their width is 1/4 mile) 

and they rise to about 30 feet above lake level. Their 

interna1 structures cou1d not be studied from surf,ace 

exposures, but they are composed of sand and gravel. Their 

shape suggests either an esker or a medial moraine. The 

form of the valley and the type of gravel deposit indicates 

that it is more likely an esker eut in half by later erosion. 

In the vicinity of Strain Lake, there are eight 

cone-shaped mounds of gravel, sorne of which are islands 

(see ?late 8). Each is about 500 feet in diameter, and up 

to 80 feet high. 'l'he material composing these mounds is 

coarse to fine gravel. Boulders, one to two feet in diameter, 

are common particularly in their lower regions. 
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Heri a l pho t06r aph of 
I:ame t errace a lone the 
west side of the north 
arm of Fi n6e r Lake . 

FL·H~ 8 . 

~ ri a l pho togr aph of 
cone -shaped mounds of 
br avel as islands in 
3tr a i n Lake . 
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It seems probable that these piles of gravel were 

formed by stream deposition in more or less circuler 

holes in a residual stagnant ice masse The term kame 

moulin has been applied to such deposits by Antevs and 

~acClintock (1934). 

Between Teeter Lake and Bones Lake, there is a thick, 

stream-washed gravel deposit. Near its centre is a large, 

circular, flat-topped, gravel hill about 800 feet in 

diameter, rising about 75 feet above the surrounding plane. 

These deposits must have formed during the later stages 

of glaciation when Teeter Lake was filled with ice; other­

wise i t also would be gravel-filled. Later streams pr' 

~ers have removed part of this gravel barrier between 

Teeter and Bones Lakes. The eastern side of the present 

stream flowing through this partial barrier has two swing 

cusps (Flate12). 

The combination of kames, kame terraces, and eskers, 

within the 3train, Bones and Finger Lake valleys indicate 

that this valley must have been the site of a thin residual 

mass of ice at the close of the continental glaciation, and 

that there must have been movement by water of glacial 

debris through or over this ice masse 

Generally speaking the gravel accumulations on the 

high areas are thin. The hill-tops are bare and the 

broader high areas have only a thin covering of glacial 



gravel. This material generally has the nature of a 

ground moraine. .flate 10 shows this feature welle 

17. 

1 t is impossible to know v~hether the scarci ty of 

material on the hill-tops is due to nondeposition or 

erosive action. The general lack of boulders in these 

areas suggests nondeposition, although it may be due to 

their remova l by streams, late in the glacial periode 

~ast of 3train Lake, there is a striking and unusual 

area containing numerous very small parallel lakes (see 

Plate 9). They are usually Iess than a quarter of a mile 

long, and there are hundreds of them in an area 3 miles 

wide and 8 miles long. They occur in depressions on a 

gravel-covered shale bedrock surface. The gravel is 

relatively thin and consists of sma~l river-washed pebbles 

and sand. Scattered outcrops of shale indieate that the 

lakes are orienta ted para llel to the attitude of the 

underlying shaie. It appears that a thin mantle of river­

washed gravel covers, relatively evenly, an unoulating 

shale surface. The fairly well-sorted nature of the gravei 

indicates that it was stream deposited. It is postulated 

that smail thin tongues of iee l ay in the depressions, or 

over mueh of the surface, and that gravei was deposited on, 

or around this ice,and Iater the melting of the ice lowered 

it to its present position. ferhaps lateral flooding from 

the ~train Lake river channel pIayed a part in this process. 



PLAT~ 9 . Small parall el 13K8s to the east of 0tr a in 
Lake . 

iLNr~ 10 . Typical view of bill tops . 

18. 



Drainage 

The drainage of this map aree is typical of the 

Canadian Shield. Flowa~e of the surface water to the 

sea takes place through a series of attenuated lakes 

19. 

connected by short stretches of fast water. This condition 

of drainage is generally recognized as being the result of 

the disturbance of a pre-existing river drainage system by 

fleistocene glaciation. 

The principal drainage artery is the system intluding 

Strain Lake, Bones Lake and Finger Lake. These bodies of 

water are joined by short stretches of rapids and falls. 

The connection betvveen Finger Lake and Leaf Lake is called 

the Chioack River (1). It consists of a stretch of boulder-

strewn rapids and is more than 10 miles long. The outlet 

of Finger Lake is unusual. Instead of the water passing 

thr'ough R narrow chrmnel, i t flows through a 1000 foot wide 

dam of boulders. These boulders are between land 3 feet 

in diameter, and most of the original fine material, if such 

was present, has been washed away, allowing the main volume 

of water to leave the lake through these boulders. Much 

of the flow of water ls below what appears to be the river 

bot tom. 

The gravel along the rest of the channel ls very 

coarse and as there is a considerable drop, this is a 

rough stretch of water. 

(1) Chioack:-pronouneed ch; DO ~k which in the local 
Eskimo tongue means gravel. 
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The upland areas are drained by evaporation, surface 

runoff, undergroundtlow, and surface streams. Because of 

the predominance of gravel and Iack of vegetation there 

are no muskegs and few swampsj instead the shaliow depressions 

fill with water and are Iakes. 

Aerial photographs of the shore of Leaf Lake, actually 

an indentation of Ungava Bay, were studied to ascertain 

whether similar shore line structures existed further 

inland at elevations above the present sea level. 

The shore line of Leaf Lake is characteristically 

one of bare rock promontories and intermediate gently 

sloping tidal flats composed of fine gravel, sand, and 

clay. On these tidal flats where the tide rises snd falls 

about 30 vertical feet, there is a reedily discernible, 

well-developed trellis drainage pattern (see Plate 11). 

With the aid of aerial photographs, simiJ..ar structures 

above sea level could be traced inland a distance of ten 

miles to the region north of Einger Lake. This area is 

probably about 150 feet above sea level. Inland the 

terrain has been slightly modified by the growth of moss 

and the large spring run-off. However, there is no 

mistaking the appearance of these old tidal flats. 

Accompanying the tide flats are bare rock promontories 

which have been denuded by tidal currents and waves. The 

contact between these two units is sharp and of uniform 

elevation. This is in mErked contrast to the rock ridges 

found further inland which have a gradually diminishing 
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kLAT~ 11 . Trellis drainage ~att e rn on the mud fla ts of 
Leaf Lake ; nate cOiltinuation of thlS pattern 
on the old tida l fl ats above the yres ant sea 
level . 

~ LAT~ 1 2 . v o , two -s ~ ing eus ' s , Chioae k River north 
of Teeter ake . 
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soil mantle towards their top. 

Thus those are as which were below sea level and 

which were exposed to wave and tide action may be readily 

distinguished from those which have characteristics denoting 

glacier deposi tion. Jf'rom this study i t has been estimated 

that the land has risen about 200 feet relative to the 

present sea level since the ice sheet melted away. This 

figure is considerably lower than that suggested by Low 

and other authors who mention marine terraces several 

hundreds of feet above sea level. 

The amount of solution of carbonate since the departure 

of the glacier is shown on the outcrops in the Abner dolo­

mite. lt is more susceptible to solution tnan other rocks 

in the m~area,and surface exposures show thBt up ta l inch 

of dolomite has been removed by solution since glacial 

times. This figure wes determined by measuring the relief 

of glaci ~ lly polished and striated quartz stringers. Deter­

mination of relief W8S made in pl !3. ces where rainfall, 

moisture in the air, Bnd snow were the only agents eroding 

the rock surfaces. 

About one mile west of Bones Lake in the Abner dolo­

mite :there is a small area with underground drainage. Here 

there is a large depression, which must have oeen formed by 

glacial scour and subsequent solution, which resembles and 

is similar in size to a football stadium (i'late 13 ). 
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The bottom of this depression is about 150 feet wide and 

400 feet long and is surrounded by steeply sloping walls 

of dolomite from 30 to 70 feet high. The drainage from 

this area is by way of a small stre8m through a tunnel in 

the dolomite wall. This tunnel is about 10 feet wide, 4 

feet high at the upstream end, and 10 feet high at the 

downstream end. Solution of the dolomite aleng the joints 

must have been the cause of the tunnel. An interesting 

feature of the tunnel is the large blocks of dolomite 

which have evidently been spewed out of its mouth (see 

Plate 14). These boulders are between land 5 feet in 

diameter and are too large to have been moved by normal 

stream processes. However, as they have obviously come 

from the tunnel, the only satisfactory explanation seems 

to be that they must have been moved to their present 

position by a great force of water. This force would far 

exceed the present capacity of the present stream, but 

such a force might have resulted when a large mass of 

dolomite gave way sUddenly, after being weakened by 

solution along joints, releasing a body of water in a 

glacial-formed depression. Another possibility is that the 

exit from the depression might have been blocked by ice 

during the winter and when melting took place in the spring, 

the restraining block of ice suddenly gave way; the terrifie 

force of water released could then move blocks of dolomite 

loosened by freezing and solution. 
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l-LJ~T.s 1 3 . Vie" of the .4.bner dolor.1i te sho"Jin l :; l ar ,e 
depression with under6round dra inage through 
a tunne l . 

ILBTE 14 . Close-up of tunnel sho ~n i n ~l p t e l~ . 
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Probably a conbination of both conditions played a 

part, beginning with solution along joints and ending with 

a collapse of a section of the wall. 

Half a mile further west there.is another similar but 

smaller depression with underground drainage. 

Frost _I\ction 

The action of frost is an important factor in the 

cycle of erosion in this region. Frost wedging is an 

important force in rock breakup in a re gion such as 

this where freezing and thawing take pla ce during 

relatively long spring and fall periods. 

Another less appreciated factor in the erosional 

cycle in this type of area, is the reworking of gravels 

due to ice stratification. In this regard Beskow (page 28, 

1947.) points out that silt with a grain size less than .1 

millimeter has the ability to become ice stratified by 

"sucking up" water. This phenomenon is dependent on the 

surface tension of the wRter about such a particle. 

Apparently as ice crystals grow towards a particle,the 

surface tension of the water is great enough to suck up 

surrounding water if it is available. The observed result 

is that layers of ice will form in a moist silt or gravel 

with an appreciable quantity (not necessarily a major 

proportion) of particles 0.1 millimeter diameter or less. 
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• Lb~~ 1 5 . Frost wedging . 

rL~T~ 1 6 . View of f rost heave ~r av e l creeping down slops 
towar ds t he observer . 
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These 1 ~ Y 6rs of iCG very bG~wein one millimeter and 

several inche3 in thic i n8ss. ~here may be msny such layers 

in a thin band of silt ificreasiù~ the volume of the original 

banu ur> ta 80 perc ,:mt. In this f:J.anner the volu,me of the 

water in the 30il i8 cODsi6erably increased, and the sail 

will ba lift·:d above i ts normsl level. ,ihen this mess 

th~ws in the sprins , the water is free ta move Bnd will be 

under hydrost~tic pressure due ta the overl ying sail, with 

the result that the tendency will 'oe for it ta move upward 

towards the zone of tiiminished fressur e (~ravel surface). 

l'his process will C'J.use a revvo:cLing of the bravel, 

and in combinHtion with frost wedgin~, solution and dis­

int8 gration will t end ta rr.Dve broken fra gments of bedrock 

towards the surface. 

This fenture is importaLt in prospectin, ~: for iron ore, 

as often indications of an underlying ore body IDBY be found 

in the over l,yin&~; cravel, in the form 0 l' rod S oil and small 

chunks of ore. ~vidently the ~orous neture of the ore makes 

it particularly susceptible ta frost wed ging . 

The incr82sed w8ter in the sail, due ta meltin2 of 

ice str s tific ation, causes the a~gre gate ta flow down slopes 

of l ta 10 Gegrees (see }'lGte 10). ':L'he s. ddad moisture content 

àecr8ases the viscosi ty of the soils ( ~;ravels with éW afprec­

ia'ole percentage of material finer thml 0.1 millimeter) ta 

the ~oint where tb8Y are able ta flow. 



Usually the surface layer of gravel is fairly dry 

and sOlid, but under this there is a mass of water with 

fine material suspended the rein. The whole slope does 
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not move at one time in a sudden or violent manner; rather 

sections about 2 to 6 feet in diameter behave as individuel 

units and slowly creep down hill (perhaps a few inches each 

spring). These units are apparently areas where the water 

collects after melting, in its attempt to get to the 

surface. 

These features are probably connected with the 

formations of soil polygons as described by vvashburn (1952) 

and others. 
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l'ETROLOGY 

The rocks underlying the area included in this report 

consist for the most part of a relatively flat-lying 

assemblage of sediments resting on older gneisses. The sedi-

mentary assemblage is similar to rocks described as Huronian. 

FORT CHIMO GROUP 

UPPER SliALE::) AND 
SCRISTS 

ABNER DOLOMITE 

CHIOACK FORMATION 

FENIMORE IRON 

TABLE OF FORMATIONS 

volcanics 
shales 
shale ,tuffs, 
schists 

dolomite 

conglomerates 
greywacke 
arkose 
sandstone) etc. 

LOCAL UNCONFOIDtITY 

FORM1~TION Spotted Silica 
Carbonate - Chocolate weathering 

Blue weathering (Layer chert) 
Magnetite 
Blue weathering (nodules chert) 
Thin-bedded 

Thinly-bedded Chert 
Cherty Metallic 
Thin-bedded Jaspery 
Ferruginous Shale 

JŒISON ',~UARTZITE black quartzi te 
grey quartzite 
blue quartzite 

LOWER DOLOMITE 

UNCONFORMITY 

GNEISS 
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Overburden is thin and structural details relatively 

simple, facilitating lithOlogical examination of the members 

of the series. They have been divided into stratigraphie 

units as shown in the preceding table. 

Lower Dolomite 

There are three small outcrops southwest of Strain Lake 

which are tentatively classed as part of a Lower Dolomite 

horizon. A horizon such as this is found further south on 

the ];enimore property and as part of the seç;uence on the 

property of the Iron Ore Company of Canada. There are do10-

mitic pebbles and boulders in the Chioack conglomerate which 

indicate that there is a dolomite older than the Chioack. 

These outcrops consist of a very fine-grained, dense, 

medium green-coloured, massive rock, composed mainly of 

dolomite. It is easily distinguished from the Abner dolomite 

because of its lack of quartz stringers and its green colour. 

Aiso the lower unit of the Alison quartzite in this district 

has a green dolomitic cement; a further suggestion that the 

dolomite is an earlier sediment. 

West of the south end of Finger Lake along a river bank, 

the lower dolomite is overlain by a massive dark chert unit. 

This chert consists of a very fine mosAic of quartz. It is 

fractured in places and cut by thin quartz and carbonate 

stringers. 
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A.Lison ç;uartzi te 

General dtatement 

The Alison quartzitè underlies the iron formation 

and is widely distributed along the western border of 

the map aree. It resembles t.te ;iishard quartzite of the 

Knob 1..8.ke are'3 and oeeurs in a similAT position in the 

stratigraphie sequence. 

Distribution 

As this member is resistant to erosion, it is 

usually found wherever the base of the series is exposed; 

méünly along the western border oL the "Labrador Trough". 

The thiekest exposure of the Alison quartzite oeeurs 

west of the centre of ~train Lake,wher e the true thickness 

is about 75 feet. North of t h is loeality at lrony Lake, 

the greatest exposed thickness in a single outerop is 

00 feet. ~iest of the l\ortl1 arm of }t'inger Leke the exposed 

thiekness is ç::;O feet. nowever, in thes e tvw last mentioned 

areas, the base of the member is not exposed)although the 

rel a tion of the underlying gneiss suggests that the quartzite 

is probably about 7j feet thiek. 

Petrographie Description 

The Alison quartzite is usuelly medium grey to blue 
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in c010ur on fresh surfaces, and 1ight grey on weathered 

surfaces. It is composed a1most entire1y of rounded grains 

of quartz between 1/4 and l mi~limetsr in diameter. These 

grains are clear, frssh, and usually frosted. The frosted 

surfaces of tha grains can usually be observed on weathered 

surfaces. The grains are closely packed and commonly cemented 

by silica, mainly in crystal continuity with the original 

grains (see Plate 17 & 18). No felds9ar or ferro-

magnesium. mineraI grains \Nere observed in the rock, but small 

chert grains are common. Fragments oi' rock other than chert 

were not observed, nor could grains be found with abraded 

secondary quartz growth. 

The quartzite is hard and resistant to erosion. Beds 

are usually about l to 2 feet thick. Ripple marks, cross­

bedding, conglomerate beds or such structures were not 

observed. 'l'he Alison quartzite is generally a massive, 

uniform, thick-bedded,evensized, rounded-grain·rock with 

readily discernible characteristics, both in the field and 

in the l a boratory,which make it a good horizon marker. 

Its most variable characteristic is the intergrf1llule.r 

material. ,ihile i t is usually silica, small amoullts of 

carbonate, iron oxide, Gnd iron silicate mineraIs may be 

present. These minerals change the colour of the rock; 

however, the rounded frosted quartz grains and the massive 

texture are constant features. 
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PLATE 17. ~icrophotograph of thin s ection of Alison quartzite, 
x 18, ordinar y light. 

FLAT~ 18. 11icrophotogr aph of thin s ection of Alison quartzite, 
x 18, polariz ed light . 
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~LATE 19 . 1:icrophoto0 r aph of t hin section of Alison quar tz ite 
wes t of ~trBin Lake . x 60 , ordinar v light . 

FLAT~ 20. ~icrophotograph of thin s ection of ~ lison quart zite 
wes t of the North Ar ro of Finger Lake . x 60, 
polarized light. Note needles of stilpnoffielane 
cutting the ed ges of the quart z gr a ins. 
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In the erea west of Strain Leke, the quartzite may be 

subdivided iHto three sub-members depending upon the inter­

granular material. 

Black quartL;ite 

Grey quartzite 

Green quartzite 

~he green quartzite is the lowermost member; its green 

colour is due to a percent age of green carbonate as part of 

the cement. fl'his carbona te is similar to that of the under­

lying dolomite. It probably represents gradual change of 

conditions of deposition in the basin. 

The grey quartzite is as previously described; the 

intergranular material is principally silica with small 

s mounts of iron oxide and minnesotaite, and it is similar 

to that in other parts of the map area. 

The black quartzite is the uppermost member and is 

about 20 feet thick. The black colour is due to a thin 

iron oxide coating around many of the quartz grains. This 

~lack ouartzite also occurs interbedded with a black chert 

in the lower part of the overlying iron formation. 

~ast of irony Lake the upper part of the Alison quart­

zite is interbedded with u mElssive shaly iron formation. 

Rest of the ~orth Arm of Finger Lake the quartz grains 

of quartzite are surrounaed by needles of stilpnomelane. 

These prismatic ~rains cut the edges of quartz grains (see 

Plate 20) and evidently they developed by diagenetic meta­

morphic change in the sediment. 
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Origin 

Krynine (1941) considers that high quartz sandstones 

May form in three different ways: 

(1) }1'irst-cycle orthoquartzi tes which are the prod uct of 

intense chemical decay and destruction of all original 

minerals except quartz. 

(2) decond-cycle orthoquartzites which are the product of 

reworking of the first-cycle type. 

(0) "Cleaned greywackes",a very local accumulation which is 

the product of washin~ out of clay and silt portions of 

grey-vvacke. 

He further states that type (1) May be differentiated 

from type (2) inasmuct as the latter usually has much 

detritéll chert, contains fragments of earlier quartzites, 

and Many quartz gra ins show abraded secondary growth (first­

cycle cement). 

On this basis, the Alison quartzite would be classified 

as first-cycle as i~ is of too great an extent to be type 

(3) and has few if any of the distinguishing characteristics 

of type (2). 

The highly rounded nature of the quartz grains indicate 

that the s ~nds ~hich iormed the Alison quartzite May have been 

washedand reworked Many times. The relatively uniform size 

of grain, degree of rounàness, and composition indicate a 

high degree of maturity l'or this quartz sand. 
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Pettijohn (1940) stetas that crain frosting is a 

feature little understood. It has been attributed ta 

seolian action, though proof that water action is incapable 

of producing frosting is lacking. He also says that the 

similarity of the surfece to that produced on glass by 

hydrofluoric acid suggests that frosting might be the product 

of prolonBed 0ction by natural solvents. Roth (1939) 

believed that it might be the result of incipient secondary 

enlargement. 

Twenhofel (1939) states that rounding of grains less 

than 1/10 millimeter in diameter does not take place in 

water, as the viscosity and the surface tension of the media 

are such as ta protect grains of this size from abrasive 

contact. He postulates that frosting of this size of gr3ins 

is due to aeolien action. 

In the light of present knowledge on the subject, it 

appears that the ~lison quartzite formed as a result of 

complete chemical decay and destruction of 811 original 

mineraIs except quartz and cherte The weathered mBterial 

80 produced was thoroughly reworked probably by aeolien 

action, during Pre-cambrian times when no vegatation wes 

present. Possibly it took place on a relatively stable 

old landmass, and was subsequently deposited by water and 

wind in an extensive basin. 
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l!'enimore Iron Formation 

General Statement 

.All the exposures of iron formation within the map 

area oelong to the samestratigraphic unit and have been 

folded and faulted into their present position. 

The thickness of the formation is commonly about 

100 feet,although north of Finger Lake it thickens to 

about 150 feet. The thickness is readily determined on 

the sides of cliffs where the whole formation is exposed 

and where tl1ere is no complication due to folding or 

faulting. 

This formation rests con:t'ormably on the _l\lison 

quartzite and is overlain by the Chioack formation. 

There is a local disconformity between the Chioack and 

Fenimore iron formations. 

'L'he l"enimore iron forma tion is a sedimen tary rock 

co~posed of chemica~ly precipitated, banded, ferruginous 

cherts. r:t:he principal minerals are quartz, chalcedony; 

carbonAtes of calcium, iron, magnesium, and manganesej 

silicates:- iron chlorite, minnesotaite, stilpnom.elane, 

and riebeckite; and oxides:- magnetite, hematite and 

limonite. 
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.fLA .d; ~l . ~xp osur e of' Fen i mor e iron ]'orma tion eas t of 
irolly Lake . 

39 • 

:fLATE 22 . Outcrop of' ~enimore I ron Forma tion , s howing 
l ayers of c h~rt and l ~ye rs of iron car bona te . 
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.s 

PLAïi 23 . ~ ! icrophotobraph of t hin s ection of Ferru ~inous 
3hnle eas t of rony Lake . x 270 , polariz~d l i bht . 

m - magnetite 
s - stilpnomelane 
c - chalcedony-iron chlorite groundmas s 
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The Fenimore iron formation consists of a number 

of sedimentary units of different composition. These 

may be most logically divided iDto the following groups: 

Spotted 3ilica iron formation. 

Carbonate iron formation. 

Thinly-bedded Chert iron forma tion. 

Cherty Metallic iron forma tion. 

Thin-bedded Jaspery iron forma tion. 

Ferruginous 3hale iron formation. 

These divisions have distinct lithologic a l charact­

eristics which may be distinguished megascopic ally. ln 

some inst ances one member may grade into another, but 

co:nillonly the transition zone is sharp and weIl defined. 

Usually a g iven member may be traced for several miles 

along the stri.ke, however, the thickness may vary and 

often units pinch out entirely. Actually the Fenimore 

iron forma tion consists of an assemblage of lenses of 

fairlv weIl defined character and sequence, although one 

or more may be missing in any locality. 

The divisions with the greatest thickness and aerial 

extent are the Cherty hletallic, Carbonate, and cipotted 

Silica iron formation. 

Ferruginous 3hale 

This is a relatively thin member of the series, 
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exposed only in the northera part of the mBp area. Out­

crops of this unit appear ta be normal fine-grained shale, 

however, closer examination reveals that it is composed of 

the same minerals as the rest of the iron .!:ormation, and 

consequently belongs ta the iron formation series. 

Distribution and Thlckness 

~ast of Irony Lake the Alison quartzite is overlain, 

and in part interbedded with a dark brO-Vvn massive shale. 

This shale,classified as the Ferruginous Shale}is less 

than ten feet thick but it occurs consistently along the 

base of the iron formation for a distance of three miles • 

• vest of the west arm of Finger L ,'3ke the base of the 

iron formation is not exposed and the presence of this 

memDer could not be determined. 

,vest of 1Jte north arm ai' tïnger Lake the Alison 

quartzite has a high percentage ai interbranulBr material 

similar in composition to 1Jhat aÏ" the :l!'erruginous .::5hale, 

which would seern to indicate that similar minerals were 

deposited but in different proportions. 

North of }'illger Lake there is a quartz-sericite scllist 

along the base of the iron formation. It is believed that 

this is the metéJ.morphic equivé:llent of the J:!'eI'Tuginous Shale. 
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~etrogr8phic Description 

East of Irony Lake the fresh massive shale is dark 

grey to black on fresh surfaces, and dark grey to brown on 

weathered surfaces. The rock is fine-grained, soft and readily 

scratched with a knife. Bedding is apparent only due to 

bedding plane fissility as there is no colour gradation across 

the stratification. 

In thin section the rock is seen to be composed of: 

30/; magneti te 

35fo stilpnomelane 

35~ very, very fine-grained ohalcedony and iron 

chlorite. 

Chip samples across the formation assayeJUas follows: 

Fe 

30.7 

24.3 

24.3 

Mn 

.95 

1.25 

.85 

Sl02 

34.78 

44.78 

45.46 

The rock consists of 3 groundmass of extremely fine­

grained chalcedony and a pale green mineral (0.002 to 0.01 

millimeters in diameter) containing coarser grains of magnetite 

(0.003 to 0.07 millimeters diameter) and grains of stilpno­

mele.ne (0.01 ta 0.1 millimeters diameter) (See Plate 23). 

1~uch of the magnetite is present as octahedrons 0.01 to 0.07 

millimeters in diameter. These grains may be original, or 

the produots of recrystallization. 

(1) Assayer: Fenimore Iron rv!ines Limited. 
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The grgin size of the cha lcedony and the pale green 

mineral is less th ;~ n the thic kness of the rock fragment 

forminJ the thin s ectionlso that these minerais produce a 

combined effect when viewed with the microscope. However, 

with high magnification (800x), and a very strong source of 

light, the individual grains may be observed. The pale green 

mineral occurs in aggregates of minute fl skes; i t hFts pa.rallel 

extinction, and is pleochroic (X-pale yellowish green, Y-pale 

green, ~-light green). X-Ray diffraction pattern by the 

Dept. of Mines, Ottawa, indic ates that it is a chlorite, 

however, because of the finely dispersed magnetite mixed with 

the chlorite, specifie identification of the type of chlorite 

was not Dossible. 

The stilpnomelane occurs as randomly orientated needles 

and plates, with a gre ater than normal concentration in the 

vicinity of the octahedrons of magnetite. The stilpnomelane 

resembles biotite to some extent, but it is more transparent 

and occurs as thin prismatic grains rather th~n thick sheaves. 

~hese grains eut the chalcedony iron chlorite masses and the 

finer grains of magnetite. These textur es and coarse grain~ 

size indic a t e that the stilpnomelane, in part et least, 

crystallized Iater than the iron chlorite, chalcedony, and 

some of the magnetite, probably as the result of reconstruction 

of matter after original precipitation. It is difficuit to 

interpret t Lis as a metamorphic change because the size and 

texture of the grains of the iron chlorite And chalcedony 
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strongly suggests that they are original. It would be 

difficult to have this m~terial survive a metamorphic 

changJUof any consequence. This matter is more fully treated 

in the section enti tled rtOrigin of t·he Iron Formationn • 

Generally the groundmass cont a ins an evenly distributed 

amount of randomly orient, e ted stilpnomelane and magnetite, 

but in places there remain small pods about two millimeters 

long and ha lf a millimeter thick, of cryptocrystalline 

chalcedony And iron chlorite (grain size 0.002 to 0.01 

millimeter) with fine grains of magnetite (0.003 to 0.01 

millimeter). The bord ers of these masses grade into an 

assemblage of coarser_gra ined magnetite and stilpnomelane. 

There are a few grains of quartz in the sections 

studied, but these are conspicuous by their rarity, parti-

cularly as they are so common in the other mcmbers of the 

iron formation. 

Thin-bedded Jaspery Iron Formation. 

This member is essentially a thin-bedded part of the 

Cherty Hetallic iron formation, however, in the southern 

section of the map area it is convenient to treat it as a 

separate unit. 

{l) - The term metamorp.tlÏsm is used in t1:Je p8per to desi 0n.'3.te 
ch9nges t a~ing ~lace aiter lithification due to thermo­
dynsmic processes of endo3enetic ori ~in. 
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:Jistri tiution and TLic~i1ess 

Th3 only e~p osure of any conseouence is west of ~train 

Lc;ke ~il::.er8 i t f'orr:.L:3 thj tas2 of ".(;.8 iI'on formation. It is 

about 00 fest thi ck. ln other re~ions th~ Ch~rtv iron 

formation t 8llciS to .. ;r8.dE:' iDto trIe t Liniv- ;)edded .:~ () ::~ber. 

iran rorm~tioll eviaently WGr ~ local in ~ xtent and closelv 

61.1ieà 'GO t.t.ose .p'oGllcil1;~ un2 Cl"lê~rt· T'~3 t e llic mer:: : er. 

retro~;,r?".:.: iüc .Jescriptioll 

~his rock consist s of ~1~ern0 te thinlay~rs o f J"3.;O; Dsr 
< ~ 

or chu·t, iIi lJe,::'b::;à6ed \' ·, i th t tün 19. .'T ers cO .'. os8d ;:rincipe.lly 

of fine- ::r,ÜEâG l!lélJ ... eti te and inter 'r 2üulër~::ü.artz. The 

jas per or c h ert leyer3 Rre feilDrallv com~osed of ffianv very 

thin ceds of CI'7ptocryst c lline .}Uélrl:;Z, ~Ji th s~.::.all s'mounts af 

hemeLl te ::.'.na Il:.:'' C;lB ti G '; ·t.,l1a t (:';i ve a 1'3uâ is11 or blackish colour 

respectivel] ta the laV3rs. 11ack chart laysrs ar~also 

interbeddad ~jith the upper t3n fest of the ~lison quartzite 

(,( ," st of ;.;;train La ke), anG the UDoer 26 fset contoin inter-

.!r ::muler rc.&;neti te wlüch imuarts a blscJ-:- colour ta the 

l.uartzit e . 

l 'he iron oxide niEercl !i.::;yers := 1'8 consid"~rehl.'l thinner 

(1/ El to 1/4 incheS) th:." n the chert. :.c'r_8Y erf! CO[::':I,)os8d meinl v 

of r."la.~~.neti te and cr-."{(Jtoc:c.;Tstalline , .. u?rtz wi th srièsll emounts 

of hematite. 
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Gherty :.'stellic Iron l!oI'I2ation 

r1'he Gherty :~et211ic iI·or;. ÎOi'!1'18tion is the r::ost 

extensive member of tho iron f ormation s ?rias. It 

comprises e p e.rt cn the iron f·OI'lf,,?tion tLrou;~:hout the lil80 

arS8 ana con~ 2 ins about je ~ ~ rcent of th 3 tot21 iroL in 

the form a tioil. ~his memoer is cLaracterized ~c alterliete 

red to ~ray chart 19Y8rs, and steel olue iroL oxide 12vers. 

~istrib~tioL .nd lhickness 

~xtensive e~fosures of the Gherty ~ et : llic iron 

formation OCCUI' in t~9 followili S ereas: 

~ast of 0train Lpke 
~ast of Irony La ke 
>Ies t 0 f the -::';"~ s t !:rm 01' iinti.~er La1:e 
' .. est of' t:-:-.8 ';' ,. orth J:,r:n oÏ' :::: in .:; er Lake 
l':orth of' the ~ " orth jrn of' :L:ïn ,:;er l-ake 

JO 
.86 
2li 
2ü 
22 

feet tt.ick 
to 6':1: feet 
feet thick 
feet thick 
to ':hO feet 

thick 

thick 

'l'he 8xposures where tl:2 ,;S e measur snen ts were tflken 

are uncoŒ~Lic ~ ted by faultin~ or folding.and the mSijsure-

ments ffiey ":18 t,"' ... dn e S the true ~hic:':necis of the ori 2;inal 

li thifieà [(>:; t r; -".lic me[i~o;J er. 'lhe reason for t: i8 tr.inness of 

in th3 s e c 'cion on structure and orLdn of the iron tor:;1aticn. 

'lhe GIL::rty ~·~etaL.ic 10C .' ~ 3r,,3 CO!L . OS0d -jssenti?ll\.T of 

iro11 oxic1e müwrals ene: chert, out '::S thd natur e of the rock 
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varies considerably, it is a difficult rock to describe 

accurately. 

GGnerally speaking the rock consists of alternate even 

layers of chert and of iron oxides. The thickness of these 

layers varies from place to place, sometimes within relatively 

short distances (several hundreds of feet). The chert layers 
~ v.-l, 

are between 1/4 te> 12 inches thick)while the metallic layers 
A ' ... "",dt. 

are between 1/2 and 3 inches thick. 
/1 

The rock i5 hard and resistant to erosion. The fresh 

surfaces are steel-blue to grey in cOlour, and the weathered 

surfaces are similar in appearance; the chert layers vary 

oetween olive_green and a grey-red in colour. In some cases 

the chert, as observed in hand specimens, is crystalline, and 

in others, it is a dense cryptocrystalline mass which breaks 

with a conchoidal fracture. 

'rhe important exposures of this member of the iron formation 

series are listed on page 47. Because of the diversity in nature 

from area to area it can best be described by a detailed desc-

ription of its nature in each area. 

West of Strain Lake the Cherty Metallic rocks are dark 

steel-blue in colour with olive-green chert layers (about 1/8 

to 1/2 inches thick). The metal1ic layers are usual1y between 

1/2 and l 1/2 inches thick and consist of granuleJUof magnetite 

between 0.1 and l milllmeter in diameter in a matrix of 

cryptocrystalline quartz and iron chlorite. 
(1) Granule: fine elliptical concentration of material in a 

sedimentary rock, no concentric structure. 



PLATE 24 . .' icrophotogr aph of PLATE 25 . 
poli shed section of 
Chertv Metallic iron 
fQr~~ tion wes t of 
S~ra in Lake . x 60, 
gr s nul es of ma~netite . 

~LATE 26 . P icrOl)hotogr ayh ot PL_A TE 2 7. 
~olished section of 
Chert y ~et a llic iron 
f orma tion west of the 
East Ar m of Finger 
Lake . x 60 , oolite of 
hematite. 

49 • 

Microphoto~raph of 
polished section of 
Cherty ~et a llic iron 
formation west of 
Str ain Lake . x 60 , 
gr a ins of magn etite. 

r-.:icrophotogr aph of 
t h in section of 
Gherty ~~etallic iron 
formation east of 
Ironv Lake. x 60, 
ordinary light . 
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.l:'LATE 30 . 

Microphotogr aph of }LATE 29 . 
thin section of 
Chertv He t allic iron 
forma tion wes t of 
Stra in Lake . x 60, 
ordinary li rt,ht . 
Note gr anul es of 
m.aC)netite filled with 
cha lcedony (c) 

l"icro'photopr aph of :: LA'r.J: 31 . 
t hin s ection of iron 
chlorite (c),(Cherty 
1..etal1ic iron formation 
west of dtrain Lake; . 
x 600, ordinary 1ight . 
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Microphotograph of 
polished s ection of 
Chertv Meta11ic iron 
form8tion wsst of 
Strain ake. x 18, 
Note metallic and 
chert l ayers . 

Vicrophotograph of 
thin section of iron 
ehlorite (e) fi11ing 
~r anule of m~gnetite, 

f rom liherty :"etal1ic 
iron formation west 
of Strain Lake . x ôO, 
ordinory light. 
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~LA 'E 32 . Vicrophotoe r aph of PLATE 33 . 
t hi n s ection of chert 

!i cro photo r aph of 
t hin section of Chertv 
~,~etallic iron formation 
wes t of the East Ar m of 
Fin~er Lake . x 60, 
ordinar y light . Note 
oolit e of hematite in 
cher t proundmas s . 

PLATE 34 . 

l ayer of Chertv Vetallic 
iron formation west of 
' tr ain ake . x 60, 

polar i zed light . 

Microphoto~raph of 
th in s ection of 
Gher t y r=e t allic iron 
forma tion nor t h of 
Finger Lake . x 60, 
polëtr i zed li -.41t. l ot e 
fibrous cummin~tonite 
in chert eroundmas s . 

! LATE 35 . Microphotogr aph of 
thin section of Chert y 
~e t allic iron formçtion 
north of Finger Lake . 
x 60, ordinar v li rht . 
lote bl ack octahedr a 
of magnetite & even 
size of quartz gr ains . 
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Generally speaking the mineral composition of the 

rock is as follows: 

Metallic layers 

Chert layers 

(0)& magneti te 
10% iron chlorite 
30;0 eryptoerystalline quartz 

60~ chalcedony to 
eryptoerystalline quartz 

40% iron chlorite 

The magnetite granules (see Plate 24) are made up of 

numerous very fine grains (0.005 millimeter diameter) of 

partially crystallized magnetite and a small pereentage of 

eryptoerystalline quartz and iron ehlorite. The magnetite 

portion may constitute aIl of the granule in sorne cases, but 

usually it oecurs as irregular patehes constituting more than 

50~ of the granule. 

'llhe outline of the granules vary from regular, perfectly 

elliptical shapes to irregular forms. Rarely do the grains of 

magnetite eut aeross granule boundaries. No hematite was 

observed in polished sections. 

The olive-green to pale green chert layers consist 

principally of cryptocrystalline quartz (indistinct masses 

a.bout 0.002 millimeters diameter) and El pale green mineraI. 

In some cases the fibrous chalcedony structure was observed • 

. ~ï thin this chert m3terial under very high magnification 

(X800) indistinct grains of 2cid resistant pale green mineraIs 

may be discerned. This as explained earlier is an iron chlorite. 
1 1 
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The borders of the ohert layers are sharp, regular1 

and weil defined, in contrast to chert layers in other 

areas. Also no oolitic structures were observed. The 

rocks contain few, if any, openings,and porosity is very 

small. Application of warm hydrochloric acid suggested 

t-"at only very small amounts. of carbonate were present. 

East of Irony Lake the cherty metallic sGratigraphic 
, ...-Al 

horizon is composed of chert layers between 1/4 and 12 
1\ 

inches thick, separated by thinner metallic layers. 

The avera,,-,e mineraI com.tJosi tion is shown in the 

following table. 

Jasper layers 

lvletallic layers 

The following 

samples aoross the 

Thickness 

IEinimum 8 feet 

Iv~aximum 35 feet 

Average 25 feet 

table 

85 r" quartz 
IV1~ magneti te 

5% hematite, carbonate and 
silicates 

451; magneti te 
5jb hemati te 

351b quartz 
10~ iron carbonate 

5fo stilpnomelane and 
minnesotaite 

gives the result of five ohip 

Cherty I,leta11ic members. 

%Iron 1âManganese foS i1ica 

23.9 0.7 34.8 

35.9 3.4 53.1 

28.7 1.1 45.7 
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The chert layers consist of cryptocrystalline to 

fine-grained quartz with small amounts of dustlike 

hematite, octahedr'ons of magnetite, iron carbonate, and 

iron silicates. 

The grain size of the quartz re.nges from indistinct 

grains about 0.005 millimeters in diameter to welldeveloped 

grains about l millimeter diameter. Generally the coarser 

grains are randomly distributed in bunches or as separate 

grains in finer-grained quartz. The average grain size 

varies from layer to layer, and in the lrony Lake area it 

is noticeably coarser than in the Strain LRke area. 

(l'.he chert cOmBonly contains an appl'eciaole percentage 

of prismatic grains of minnesotaite about 0.1 millimeter 

long. These have random orientation and are more or less 

uniformly distributed throughout the layer. 

A small amount of magnetite is present as fine 

octahedra (less than 0.1 millimeter diameter) sparsely 

scattered through the chert. 1'his material is most 

plentiful towarâs the edôes of the chert layers. In 

sorne cases it formE a gradational contact between the 

chert and metallic layers. A fine red dust, which is 

probably hematite, is present in sorne specimens of the 

cherte There is not enough of this material to give a 

deep red or scarlet colour as is necessary for true jasper 

or as is present in the Thin-bedded Jasper member west of 

Strain Lake. 
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ln pisces witLin the chert lsyers, t~ere a rA thin 

beds of c~3 rt cont n inin~ weIl dev~loved g r a nul es a nd 

pool'ly aevelo~oGd 801i'(, :8 (mf:x imum oi' tlü'3e COl:;'CêilGl' tC 

riü ,S). 'l 'hese bGds c :Jl1s ist fl·iL.ci 1_Ji3...:..1y of Cil.lurtz 8EO 

the structurea are ir~ciic c ted Dy sLlb-ü icroscol;ic; cJust. _'-!. 

slit:;htly hidler than normal I:laé~n'3tite content isprésent, 

usually as part ot th~ ~ranules. 

J:he metellic laye r.::; ar,~ usu,:cilly coml-osed of' s8ni­

c:Iliptical ~ ;r811ules oetween 0.1 and l millirlet8r in 

di.sm.ete:c consistin2; princi'p8li'! ai' ma;sn e tite ,',rains 

(ü. vUe? to 0.02:, millimeter in di 8meter') in 2. natrix of 

cryptocr·V.:Jtalliùe to fine-gr2.iIl2Q ' ,uartz. '1.'he :'18 L-,;netite 

ma.v occujJY the total volume of the :sranuL~, but more 

cO.mmonly it corrl~oses a secti:.n oI', or the outer e06e of 

the ~ranule. O~t3n the ma~ne tite occurs as distinct 

octahedroüs oetween 0.01 to O.j milliille ters in ëliaI'1eter 

most commonl v 2S pArt of the [~rélllules, out in sorne c 8ses 

cuttiü2 2cros3 !ranule boundariea, or in th e matrix. These 

~rains SU2,:,;:")st two i- ossioi..Li ti:~s (6) slow::.: r lithific3'Gion 

and .l'oOr., hic,Shly d :.o v e lop :d. cry3t:::ls 0::: (1:1) L =,ter rec1'1Tstll­

i ~j tion. ~hG close Gssociation of very fin9-Jr~in8d œ~teri21 

::~nd 1'oc;:,3 . ith Ulislt;j:::'ed Ci,r'oonate èmô si1.ic8 !Ilinc:rFù8 sugg­

ests the tir';.:>t 1'oss ibility. .in some C:383S the sections of 

the !lletallic l aY8r8 are similar in compositi0n to the 

i: ' erru ~::s in;:)Us 0hal -3 , ~ l thou[ h tl'.ey usuall ::, !. '.,:, ve 9 hijb.er 

mB~netite content. 



56. 

~he iroll c s rbonate is CLos e to siderite in c om~ os ition; 

its ~~p8 arance is ~ iil ~ r, 2nd i ~ is as ~as istant to a cid as 

the car ûonate of ti:j ,-,arbol:.. a t e L" c;ü _orr',ation l..:.ember . l t 

is ~r8s2nt GS p2tchsd . itb a ~raiD SiZ8 J3tween G.G~4 and 

(;.,j millimetars, as :ùüdr ,;r 2ins which ,,,1"_ j)2rts of 

;,:;r2IlUleS, or as an i nts: :' Grallular mé;_teri.:-L. ,:all developed 

cry,3t3.l_outlines 3i:':! rare; usu.31ly tho :,;oTders él.r9 irI'e :~;uIar, 

and the Jrains contain p::: rticlas of' sub-rnicrosCOi:iic dus t. 

/ very ,:w~all perc611t c g8 of stilpnom31ane is )reseüt 

aùa is ûSLl::üly é:s30ciatsd -;,dth the carbonate mille r :,ls alid 

tl:.e ~,uartz . 

illamber is 6ifferent from that in other areas, inasmuch as 

tl18 ir:Jù oxide Ii-:.iLsrals =:ro principally he~J.atite, and the 

chert la~er3 have a dull red colour (j2sner). 

J:'heperc8Lts,;:.;e comfosition i3 8S l'ollows: 

Jasper 1ay8rs 

- etc~llic l ayers 

tverake c~gmicai cOill . osition :-

80,J quartz 
10 j C8.rCon2te 
j ,ù hemati te 
j ; stilprromelane 

11:0 ;; hembti te 
166 rua :<,net i te 
4 0 ; \.i UiH'tz 

ô,; c3r'oOllê,3te ,:md stil -':; noffie1ane 

rhe formation con~ists of a00ut 40 p8rcent jasper lavers, 

'l'he jasper layer.:;.:; vary in -G ~_ iC ~~Il,,:) SS oetwaen 1/.2 t·;nci ~ inches. 

- . . 
3pe0:<11l6 é ·~~ J..ve.li 61 ~nifo~D thickIless 
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through distances of several feet. They consist of 

cryptocrystalline to fine-grsined quartz (less than 0.05 

millimeter4 in diameter)) scattered dust-like to very fine­

greined hematite, end sCAttered fine grains of calcite. 

The red dust-like hematite gives a pronounced red colour 

to the layers. ~he presence of calcite was determined by 

application of cOld, dilute hydrochloric acid. 

The metellic lRyers are composed of oolites and 

granules consisting principally of hematit e and quartz. In 

contrast to other exposures of Cherty Metallic rocks, oolit~s 

are common and consist of alternate rings of hematite (grain 

size 0.001 to 0.01 millimeters) and cryptocrystalline quartz. 

The oolites are up to 2 millimeters in diameter. The inter­

ooli te or graüule materj_al is principally cryptocrystalline 

quartz and hematite. There are fine octahedra of magnetite 

(0.005, to O. 012 millimeter~ in diameter) scattered through 

the hematite masses. Scattered patches of cerbollate, 

principa~ly calcite, are present. The soda-magnesium-iron 

amphibole arfvedsonite is present at various localities 

within this area of iron formation. It is a dark blue-grey 

min9ral; light green in thin section; with prismatic crystal 

farm (1 to 3 millimeters lone); hardness about 5; specific 

gravit y 3.2; extinotion angle X A C = 70 ; refractive index 

close to 1.68; pleoc4roi~m:- X - medium blue, Z - pale green. 
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The striking feqture of this rock is the prosenc e of 

hematite as the princip?l iron oxide mineral, and the 

preponderance of oolitic structures instead of granule 

forms. Ooli ties are commonly regarded é~. S being formed by 

a rolling action produced by waves. The presence of oolites 

and hematite sugCests that oxygenation of the wateroy wave 

action took place. 

The chert and mets.llic l:~; vel'S are eut by fine-grained 

veinlets of quartz. ~hey do not eut the series of layers 

as a whole) but are restrieted to individuul beds. They 

are inter-bed features, apparently ~n indication of local 

movement of quartz during lithification. 

viest of the ï~orth Arm of }ine.~r Lake and to the north 

of the lake, the (;herty l.:etallic iron formation is apparently 

the same type only more altered. The quartz ~rains are 

coarser 8nd the megnetite octahedra are better developed. 

This area consists of alternate j asper to chert layers 
di",.,( 

(between 1/4 ,to l inch thiek) separated by a tllieker amount 

of metallic materi Dl. rl'he follov.Jillb list indicates the 

mineraI composition of these layers. 

Jasper layers 

Letc,llic layers 

90); quartz 
lO~ Magnetite, hematite, 

and arfve<lsonite 

2o/j quartz 
30;:; maGneti te 
57b hema ti te 
10';; minn:'lsotai te 
10~ arfvedsonite 
20,0 calcite and iron 

carbonate 
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The cherty layers may be either a dense red colour 

(jasper) or dull grey. In the case of the red layers, the 

colour is due to a noticeaole quantity 01' red hematite 

dust) while the grey layers cont ain only very fine magnetite 

grains. 

The met allic layers consist of oct ahedra. of magnetite 

between 0.005 and 0.1 millimeter+ in diameter, disseminated 

through a chert mstrix, or arranged in a granule forme 

Particles, which in the areas west of the East Arm of Finger 

Lake, would have appeared as indistinct dust-like material, 

8re in this areC!. very fine, perfect to imperfect octahedra. 

The quartz occurs as fine distinct gra ins between 0.01 

and 0.2 millimQter~ in di ameter. The gr8in size of the 

quartz in this rock is coarser and more uniform than in 

the less 81t ;,; reu exposures further south where only 

occasional patc~es of coarse grains are present in a 

cryptocrystalline ground~mass. 

Iron carbonate is present as granules, aild patches 

(1/4 inch across) of grains about l to 2 millimeters in 

diameter. 

Arfvedsoni te is present as pri·smatic grains up to 

3/ 8 inche~ long. 'l'hese grains cut magneti te and quartz 

and are obviously later than both. They commonly cut 

across the chert-metallic layer boundary forming a ring of 

needles or nodules about chert layers. 
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DCinnesotaite is present as disseminated grains of 

random orientation, usually closely associated with the 

quartz grains. 

The large grains of arfvedsonite, and the coarser 

grains of quartz and magnetite indicate that this rock 

hasoeen chailged by metamorphism, aûd the size oi the grains 

suggest "Guat i t is the MoSt al tei'ed of all the iron rorm­

ations in the area. This observation is based upon (a) the 

size and the even texture and outline of the quartz grains 

and (b) the uniform size and distribution of the well­

developed octahedra of magnetite and (c) the large size of 

the arfvedsonite prisms. 

Chert"whi ch is considered primary, contains iron ch.i.ori te 

and is composed of a mosaic of irregularly-sized quartz grains. 

On the averAge they are very fine-grained (ISSS than 0.01 

millimeter in diameter), but occasionally there are clusters 

of COBrse grains (0.5 millimeter~ in diameter) with irregular 

outline. 'l'he reerystallized material on the othen hand is 

more uniform in size (greater than the 0,1 millimeter in 

diameter) and with a more regular out~ine to the grains. 

The average size of the grains appearsto indicate the degree 

of alteration. JBr.1.es (1950) notieed similar features in the 

Lake i.Juperior iron formations. He states that quartz grains 

of about 0.01 millimeterf in diameter oeeur in cherts in low 

grade metamorphic zones, while grains about 1 millimeter 

are more typical of high grade zones. He considers this to 
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be an exceedingly delicate indication of metamorphic 

grade when used with caution. 

North of the North Arm of Finger Lake the picture is 

much the s3me~except ~hat no arfvedsonite is present. 

The princip~l minerals are as follows: 

Chert layers 50iO of whole 

Metallic layers 50~ of whole 

90 jO quartz 
lo;b magnetite and 
iron silicat es 

35 :0 magneti te 
l ·ô hemati te 

1 • 

5;0 carbonote 
10~ iron silicate 
50 ï'~ ljuartz 

The following t able gives the results of six chip 

sam,ples across the Cherty IIi7et Fi llic membe:c. 

il'hickness lUron ï~v'Ianganes e ;bSilica 

I<inimum 22 feet 21.2 0.1 40.6 

Laximum 5ô feet 48.6 5.2 58.1 

Aver age 35 feet 30.0 1.5 48.1 

The chert layers consist principally 0.0 L . grains of 

quartz about 0.1 millimeter in diameter and a few scatt-

ered fine distinct octahedra of magnetite. 

The metallic layers are similar in texture, but 

contain a higher percent age of iron rninGrals noticeably 

mas netite, iron carboùate and the iron silicates, stil­

pnomelane and curnmingtoni tJP They consist of octahedra of 
(1) Cummingtonite: (MsFe)Si03, fiberous, commonly in raàiating 

cluster, pale brown, optically positive, ZAC - 180 , high 
birefringence. A - pa le brown~ Y - pale brown, Z-light brown. 
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ma gnetite between 0.01 and 0.3 millimeterf in diameter 

in a groundmAss of quartz and stilpnornelane . Iii thin this 

mess are sca ttered spots of iron carbonate about 2 to 5 

millimeters in di eme ter. 

l~S is common throughout this member, ther3 is a relie 

grHnule structure, which is indic ated by the distribution 

of magnetite octahedra and the presence oi dust-like 

particles. however, north of Finger Lake this structure · 

is less distinct, apparently due to a hi ~her degree of 

recrystallization of the minerels composing the rock. 

The eastern exposure of the Cherty Eet~llic rocks 

i8 considerably folded and faulted. Besides the usual 

mineraIs of the above-mentioned grain size, there are 

radiating clust ers and dissemin2ted fibrous grains of 

cummingtonite. 'rhese grains are up to 1/4 inch long. 

ln places there are also narrow fine-grained quartz layers 

suggesting mylonized coüditions. 

The are8 north of l!'inger Lf:ike eviden tly conta ins the 

most hi ghly a l tered Cherty ~fetallic rocks. 'l'his i8 indic­

ated by the rel s tive obliteration of the granule texture, 

coarser more uniform size of the quartz, more perfectly 

formed octahedra of m8gnetite, less fine magnetite dust, 

the presence of cummingtonite, and presence of mylonized 

çuartz along some chert boundaries. 
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? Li . .3 38 . l'icrophotof,r aph of t hin s ecti::m of fine - gr a ined 
che rt l ayer t vpi ca l of those roc ks found ~est 
of ~train Lake . x 0 , po l ari zed li~ht • 

.;:-L_1T ,~ .39 . LQcrop _otogr aph of thin s ection of ch-3rt l ayer 
t yp ic al of those roc .!cs found in the l' inger LaK.e 
a r ea . x 60 , pol a rized light . 
1 ote : ~ar ger aven size o i t he quartz gr a i ns of 

this mJ t amorphos ed chert layer in comparison 
to t Le ullme t amorl,ihosed che rt laver of : l a te 38 . 
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Thinly-bedded Chert Iron Formation. 

The thinly-bedded Chert iron formation is not widely 

exposed and not of great thickness, but it is ineluded for 

the sake of eompleteness. ln the southern part of the area 

it is a well defined unit)and it may serve to indieate the 

variations in the iron formation in the local areas; 

variations whieh are princip f:1 11y differences in the amount 

of minerals present and the nature of the silica. 

Distribution and Thickness. 

This stratigraphie member is exposed only north and 

east of Alison Lake (wast of cltrain and Teeter Lakes). 

As there are continuous outcrops across the iron formation 

furtt~er north, and as this merrioer is not present, it is 

assumed that ~he Alison Lake area is the only locality in 

which this rock type was deposited. 

It is between 20 anà 40 feet in thickness. 

Petrographie ~escription 

This cherty rock consists of beds of chert less than 

2 millimeters thick. It is dark grey to olack on fresh 

surfaces due to a fine intermixture of a small amount of 

Magnetite wi th the cherte On weathered surfaces it is light 

grey to black in colour. ~vhile the maeSüeti te gi ves a pro­

nounced dark colour ta the fresh rock, this seems to be 
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PLArE jo . Microphoto~raph of thin section of Iron-rich 
bed of Thinl v- b edded Chert iron f orma tion we st 
of ~tr sin La ~ e . x ~ 70 , ordina r y li~ht . 
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primarily internaI reflections,as it consists of about 

90 ;~ cryptocrystalline quartz (less than 0.01 millimeter; 

in diameter). 

Bedding is apparent in this section because of 

slight variations in the grain size of the quartz, and 

because of variations in amount of magnetite and iron 

chlorite in different beds. 

Magnetite occurs either as indistinct grains less 

thanO.003 millimeters in diameter, distributed through 

the chert layers, or in some cases, as narrow beds (0.05 

to 0.3 millimeter~ thick) of almost pure magnetite. 

Iron chlorite occurs in amounts of less than 5 percent 

and is ganerally associated with the magnetite-rich sections. 

There is no granule texture to the rock. 

~vidently this rock occupies the same position in the 

depositional sequence as the Thin-bedded Carbonate iron 

formation described in the next section; the difference 

in nature is probably due to small changes in the Eh and 

pH of the basin of deposition anè to an increase in amount 

of si lie a supplied to this part of the basin. 

Carbonate Iron Formation 

The Carbonate iron formation1because of its brilliant 

blue or chocolate weathered surface, is the most striking 
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horizon of the iron formation. It oeeurs in the upper 

part of the iron formation throu6hout the map area, but 

the largest and best exposures are in the northern half 

of the area. This member eontains about half of the total 

iron in the whole formation. 

Distribution and Thickness. 

This stratigraphie horizon is exposed continuously 

for a disté:nce of 3 1/2 mi18s north of Finger Lake and 

for a distance of 4 miles east of Irony Lake. Besides 

these areas there are large outcrops eRst Rnd west of 

the vvest Arm of Einger Lake, and smaller exposures 

northwest of Bones LakeaIld west of .3train Lpke. 

The thickness of the Carbonate iron formation in 

these exposures varies between 10 feet (north of Finger 

Lake) and 2:5 feet (west of the ~ast Arm of :!!'inger LAke 

and east of Irony Lake). The thiekness in the vic~nity 

of str 9.in Lake is unknown. 

Petrographie Description 

This horizon is 8 uniforrn, eontinuous stratigraphie 

horizon whieh may be subdivided into several units)most of 

whieh are present in all areas. r:I1he petrographie details 
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of this rock are most easily discussed by descri bing 

each of the following sub-types. 

Chocolate I/eathering Ci--:..rbonate Iron Formation. 

Blue ~.eathering ,Carbonate Iron Formation wi th 

layers oi cherte 

Magnetite Iron Formation. 

Blue -vieathering Carbonate Iron Formation wi th 

nodules of cherte 

Thin-bedded Carbonate lron :Bormation. 

The 'l'hin--oedded Carbonate Iron j!'ormation is strati-

graphically the lowest sub-member. It is between 6 and 11 

feet thick and occurs in all areas of iron formation in 

the northern part of the area. 

The rock consists of beds of carbonate, less than l 

millimeter thick, with lesser amounts of quartz, minneso-

taite, stilpnomelane, goethite, hem8.tite and magnetite. 

The average percentage miner a l cOffi,osition is shown in the 

following list; 

carbonate (siderite-calcite) 
quartz 
stilpnomel8.ne 
minnesotaite 
goethite 
hem~tite and ma~netite 

The carbonate materi al consists principally of ca lcite, 

with small amounts of iron carbonate. ThA fine-grained 

nature of this materie.l makes specifie identification 

difficult, if not impossible. 11he calcite fraction WBS 

identified in thin section under the action of cold dilute 

hydrochloric acid. 
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r~tlT~ 38 . Outcrop Blue ~eathe ring Car bonate iron fo r ma tion 
lbyj ~ s of chart . 

iLAl~ j9 . Blue , aa therino Carbonate nodules of chart with 
s e~taria cr acks . 
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The grain size of all minerals in the rocks is about 

the same, usua.lly less than 0.01 millimeter4 in di8meter. 

The fine bedding is the result of v~ ri 8 tions within narrow 

limits in the proportion of mineraIs pres ent; p~rticularly 

the r8tio of stilpnomelane to carbona te. 

Beddin~ is very difficult to discern an fresh surfa ces, 

however, on ~ea thered surfaces the variation in the iran 

and ffiBnganese content. 2nd the difference in solubility of 

the different ~eds shows U D the structure. 

Sorne beds cant .'~ in a cansiderably hit;her quartz content 

than usual~ hawever, gelierally speaking the quartz is 

relatively evenly distributed. 

The next overlying sUb-mSl! 'ber is the Blue -.Veathering 

Carbonate wit~ nodules of cherte This stratigraphic unit 

is found only e~st of Irony Lake and far practical purpases 

it may be consic ered as part of, and similar in composition 

to, the Blue ~Jeathering Carbonate wi th layers of chert. The 

well developed nodul es of cuert, however, r eadily distinguish 

this member, r-md their develapment may throw sorne light an 

the origin of the iron formation. 

The composition and texture of the matrix are similer 

thoubh ,slightly higher in silic a thEl.ll) th3 Blue 'iieAthering 

Carbona te iron formation end will be described under that 

heading. Its percentage composition is as follows: 
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-

rLl-I T2 40 . l'ücroph otog r a ph o f thin s e ction of Thin - ::,edd e d 
Carb ona te iron form'3. tion W3s t Oi' the ,l est _.rm 
of lin~er Lake . x 00 , po1arized lig h t . 
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Thic;<ness ;oIron ;;ltfanii:an 9 s e );8ilica 

l r • • 
J.',: lnlmUI'l 2 feet 24.3 0.06 :31. 9 

Laximum 17 feet 34.7 3.0 56.2 

;,vera (~e 10 feet 29.1 1.8 38.0 

The nodules are b3tween 0 ~ nd 14 inches long , 4 to 10 

inches wide, 3nt about ~ to 6 inches thick. Their shape is 

usually aval, and the y 2r3 alollicted perallel to the bedding. 

'l'he surfaces ura rdL:, tivcl,,/ 8nootL'~nd :L'rs3 fro.m ,;noQs. 

CO.mmonly th8Y .bave a series of radiat ing cracks vwJ-;ich ':Viden 

to~ards the centra. These cracks i re fi lIed with white 

quartz s nd usually occupy one ~~3rter to one third of the 

volu~a of t he nodule. They are Dot crisscrossed by 2 series 

of cracks conca ntric to the ~ar~ins~anû the cracks 60 not 

eut Bcross the 8d~es of the nodule. (3ee Plats 37). 

:Pettijohn (1948) r3f ,3rs to su ct!. structures aB lIsept ;j ria". 

He state s tha t thair formation involves the follo~ing: 

(a) formation of 2 body of cal. 
(b) c ::se-ll:rd31linG of' the exterior, clehyàration of the 

intarior, 2nd th e formation of shrink ~ ge crack 
y3ttern. 

(c) parti:ü or complet e filliüG of cracles ty quartz, 
thereby yroducin~ tha vein net00rk of the nodule. 

The au thol' :'.d ds th . t Oc, '- is ev ici entl .'T ra quir es cOL,di tions 

Giff '::.:r Jllt to L.>ose for.rT'În2; the rest of the iroll formation, 

partic~üsrly i n l'e ,::/:rd ta c :; s ' ·) -hs.rdenin~ ~U1Q suosequent 

dehydration. 
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Genetically related to these structures is an 18-inch thick 

band of cross-bedded granule and oolitic chert The 

composition of~rock is 5 percent siderite, 15 percent stil­

pnoruelane, 80 percent quartz. The cross-bedding structure 

is weIl formed (top up). The upper surface also shows sruall 

stream channels which' are filled \'/i th chert conglomerate 

similar to the overlying bed. 

This cong~omerate is about 18 inches thick and_ponsists 

of rounded to angular fragments of chert about 1/2 to 6 inches 

in diameter in a matrix of granules of chert and iron carbon-

ate. It and the underlying crossbedded member is exposed for 

a distance of 100 feet along the face of a cliff. North of 

Finger Lake there are further exposures of similar material 

(about 4 feet thick), although it is composed principally of 

angular fragments of chert. 'l.'he chert fragments are between 

1;2 and 6 inches long and about 1/4 to 2 inches thick. They 

appear to be fragments of broken beds of chert and it is 

likely that they represent an intya;.foI'matioÜEtl cOlle;lomerate. 

lt oceurs in the same position in the stria.tigraphic sequence 

as the exposure described east of lrony Lake. These units 

indicate subaerial weat.cering for a short period of time 

during the emergence of the sediments. In other words, the 

basin was subjected to limited elevation at this tlme,and the 

iron formation material of the matrix of these sediments must 

have formed in shallow waters. 
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Between the two members of Blue ~Jeathering Carbonate 

iron formation lies the :,lagneti te iron formation sub-member. 

It is between 2 and la feet in thickness. This sub-

member is rather thin but the carbonate iron formation 

contains a persistent magnetite-rich horizon at this point 

in the stretigraphic sequence. 

lt consists of alternate 1/2 to 2-inch t~ick beds, 

ri ch in magnetite, and of thinner beds or nodules of cherte 

in sorne localities, not601y where the memoer is thin, the 

magnetite layers are composed l8rgely of magnetite. ln 

other pleces, usually ~here it is thicker, there is an 

apprecia-ole amount of iron carbonate. Viest of the West 

Arm of iinger L?ke and in places east of Irony L2ke, the 

percentage of magnetite is particularly high. 

The follovJing table shows the avel'age mineral composi t-

ion of the formation: 

:Magneti te layers 55:~ of whole 

Chert layers 45;1b of whole ôOj~ 

magnetite 
iron carbonate 
quartz 
stilpnomelane 

cryptocrystalline 
quartz 

stilpnomelane or 
minnesotaite 
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l L_-:l 7E 41. ~ ~icro1Jh otogr a'ph of po1ished s ection of l''agnetite 
iron f ormation eas t of I rony Lake . x bU , 

Magnetite - 6re y 
Hema4ite - ligh t gr ey 

r L~T~ 42 . : ~cro photograph of t hin s ect ion of Car bonate iron 
f orma tion , eas t o f :rony Lake showing che rt l ave r 
iron silic ate l ayer boundary . x 00 , polarized 1i ~ht. 



The partial chemical composition, as determined by 

the analysis of 5 chip samples, is as follows: 

Thickness fbIron ;bManganese %Silica 

:Minimum 2 feet 39.9 0.3 32.2 

Maximum 13 feet 46.0 0.6 40.6 

Average 7 feet 43.0 0.5 36.1 

A grab sample of a magnetite-rich bed assayed as 

follows: 

Iron 63.5';; 

MangFlilese .5% 

Silica 8.7/0 
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The magnetite layers of the rock consist of granules 

between 0.13 and 0.65 millimeters in diameter, and are 

composed principally of subhedral to euhedral octahedra 

of magnetite (0.01 to 0.1 millimeters in diameter), a few 

scattered grains of hematite about 0.002 to 0.04 milli­

meters in diameter, and a small percentage of very fine­

grained iron silicates. Cryptocrystalline quartz is contained 

in the granules as inter-granular material Flnd also as 

distinct layers and nodules which eontain a small percent-

age of the minerals mentioned above. As throughout the 

iron formation, there is no sharp mineralogical difference 

between the chert layers and the iron-rich layersj only 

the relative proportions of the minerals differ. 

The magnetite is greatly in excess of the hematite, 

except 10ca11y east of Irony Leke where it oecurs as coarse 
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distinct grains. 'rhe very fine-grained hematite occurs 

along certain bedding planes irregularly distributed in 

the quartz stilpnomelane groundmass,: : and small amounts 

appe6r as grains less than 0.01 millimeter, in diameter 

within magnetite grains. In the beds and series of beds 

east of lrony Lake referred to above, hematite predominates 

over the magnetite; the relations between the two minerais 

being exactly reversed. ïhe grain size of the hematite is 

the same as the magnetite "mentioned above,and the percentages 

of each present are reversed to the usual. This suggests 

a chaûge in àegree of oxygenation of the basin of deposition, 

rather than 2 metamorphic change. 

G-ranule s tructur" e is common in the magneti te layers, 

aIld as throu[;hout the iron formation, is âiscernable because 

of "Lhe distribution of the dust-like materis.l, or magnetite 

grains. ln the hematite-rich localities referred to previously, 

ooli tes are common, i'urther suggesting agitation of deposi t-

ional environment and attendant increased oxygen content. 

There is also an apprecia.ble quantity of minnesotaite 

and stilpnomelane,which appears as distinct needle-like 

grains about 0.1 millimeter long. 'l.'hese have a random 

orientation and their greatest concentration is in the quartz­, 
ri ch areas, particularly near the boundaries between the 

chert and metallic layers. This relationship suggests Rn 

inter-reaction between the iron oxide-rich material and the 

quartz to form the iron silicate. 
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v~hile this sub-member is widespread, i t is never very 

thick,and the percentage of magnetite and iron carbonate 

per unit of volume, varies between fairly wide limits. In 

those cases where little magnetite is present, the formation 

thickens and grades into the Blue Weathering Carbonate 

member. VJhere the percentage of magnetite is hi gh,the sub­

member is usually about 3 to 5 feet thic k with sb.arp..y-defined 

upper and lower limits and sharp bound aries between chert 

and met allic layers. 

The Bluewieathering Carbonate iron formation wi th 

layers of chert oonsists of alternate layers of chert 

and iron carbonate. The carbonate layers,which weather to 

a deep steel-blue colour)are between land 4 inches thick, 

while the chert layers are usually about 3/4 of an inch in 

thickness. The boundaries between these units are sharp 

when viewed megascopically, however, in thin section there 

is distinct gradation in percentages of mineraIs present. 

The mineraI c omposition of the two 19yers is shown 

in the following t a ble: 

Chert layers 40 jb of who1e '10/0 cryptocrysta1line 
quartz 

15% sti1pnomelane 
1510 iron carbonate 

2;0 goethite 

Carbona te layers 60/b of whole 80 fo carbonate 
10;b stilpnome1ane 
2% goethite 
,- t.l: 
0'10 magnetite 

up to 10 '~ 1 quartz 
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The average of the results of partial chemical 

analysis of twelve chip samples across the sub-member is 

as fO.llows: 

Thickness 

Minimum 3 feet 

Maximum 15 feet 

Average 11 feet 

}6Iron 

20.2 

30.9 

27.6 

joManganese 

o 

4.1 

2.2 

l~ilica 

17.5 

32.6 

30.1 

rrhe aver9.ge composition of near ly pure iron carbonate 

materia1 is as fo110ws: 

Iron 3ô.4% 

IvIanganese 2. 81~ 

MElgnesium 4.2% 

Calcium 0.75';.0 

Silic8 2.7% 

The fine grain size and the cloudy irregular outline 

of the carbonate materia1 prevents exact determination of 

the optical propertie"s. However, the fo110wing were 

determined: 

Rhombohedral crystal form, 
Uniaxia1 negative, 
Extreme birefringence, 
l'Je generally greater than 1.59 
No ~reater than 1.82 
H 3.5, 
Grey to colourless. 

It is also difficu1t to establish the exact iron 

carbonAte milleral by the stain test method. Unàoubtedly 

part of' the material 1isted in the analysis above is present 

in the form of iron silicates and magnetite, but microscopie 
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i ' lGTü~ 1. 

MnCOa R 
RHODOCHROS/TE 

No '" 1. 816 NE '" /.597 

SIDER/TE 
FeC03 

NE = / . 509 

G == 2.98 

,~ & 
MOL % 

BLUE WCArHfRING 
CARBONATE IRON FORMAT/ON 

~ MGC03 
MAGNESITE 

No= /. 700 Ne:: /. 50g 
G= 3 .68 

BY A N W/NCHELL /95/ 
G = 2.98 

PROPERTIES Of THE MGCOJ-FeC03-MnCOJ TERNARV SVSTEM. 
EACH bOT REPRESENTS AN ANALYS/S THE CURVEO OASH LlNE 
INb/CATES EST/MATEO LlMIT OF MISC/BIL/TV. 
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examination of the aforementioned samples indicRted that 

this percentage is very small~and that aIl carbonate 

minerals were of' similar composi tion. .Assumiug that the 

percenta6es listed above are part of one carbonate mineral, 

it would consist of: 

FeC03 73% 

MgC03 16~ 

MnC03 7% 

CaC03 2.5% 

The calculated composition of the carbonate material 

indicates that it is close to siderite in composition1 but 

that it contains i~portant quanti~s of magnesium and 

manganese. This composition fal1s within the zone of 

estimated miscibility of the FeC03, MnC03, MgC03 system 

suggested by ~iJinchell (1951) (See figureI). 

Rapid chemical reaction under the influ3nce of dilute 

cold hydrochloric acid (observed in thin section) of a 

small part of the carbonate material indicates the presence 

of calcium carbonate, et least in part, in the form of 

calcite. 

The texture of the cerbonatelayers of the rock is 

largely determined by thecarbollate material. rr'his material 

consists of cloudy crystals of irregular outline about 0.5 
1 

millimeters in diameter. Cleavage faces are rarely seen in 

hand specimens, and the presence of smal1 amounts of iron 

silicates and quartz is not apparent when viewed magascopically. 



81. 

~ LN.L'~ 46 . ~ ï crophoto ç;r aph of thin s ection of Blue ,eat hering 
Carbonate iron forma t i on east of lrony Lake . x 1)0 , 
polarized li ght. Groundmas s of iron ca r bona te \', i th 
bla c k prismatic veins of stilpnomel ane . 

r L.ôTJ; 44 . =-icr0l!hotogr aph of :F L~/i'~ 4j . 
t h in s ecti on of 
Chett l aye rs in 
C~r oona te lron form-
a tion . x oG , ~ olar-
iZ8Q li ...;ht . 

_-icrophoto~r a.f;h of 
t h in s 3c tion of 
massive iron c ar bona te 
me t sri a l of Car~ on3 te 
iroil for ~ t ~on aast of 
l r ony Lake . x 00, 
,90L rlZ8Ci li -"ht . 
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r LA~] 47 . ! iero9tot o~r aph ai t hin s e e tioD of Carbo~ate iron 
r o:cn 'J tion r.;Eist of il'OJ1Y LaAe. x 00 , ordinary ll t;ht. 
l, ote: Gr 6.nul è srueture inâl.e a t ed Dy "dust -l ll' e 
i r.lpUl' iti e s" . 

rLX1'~ 4S . ~ · iero}!ho t o :::;r "3. .l:-h o f t l' in i::Je ct loll of "':aI"o:::Jl~3 t e ii'on 
f"Ol.'u1 tioü eSci t 0 "' i ro_ y l,a1;:e . x 00 , ord i narv liGht. 
l,ot e : Ooli tic s truc ture lHd ie a t ed by "du s t-like 
i IT.ful·i ti e sl! . 
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The arranl;el;lent of the fine sub'aicroscopic im;uri ties 

indicate oolitic and granule structures. These ran~e from 

poorly to perfectly developed forIns and 3re between 0.2 

and 0.7 millimeters in diameter. (3ee Plate No. 47) 

The carbonate ~rains are often as large, or larger, 

than sither the ~ranules or oolites. ~ecryst~llization 

after precipitation is indic~ted. 

Oolites ure more common than sranules; in this 

respect they ~iffJr from the unaerlying formations where 

granules predominate. 3vi(ently conditions of formation 

of the carbow':te (ue fIlors favourable for developm:mt of 

oolite structure. 

The carbonate is partially altered to go~thite in 

places, althou~hthis may he only an outcrop surface feature • 

.::lmall 9Us.ntitias of mé"-znetite and/or heméJtit'3 ore present 

in some areas; ano. n"jar tris macneti te iron formation the 

percenta6e of md~netite Mey oe Guite lar~e. 

'l'he iron silicet,3 stil)nomelai1';j i,s a COlllO.On consti t­

uant, 51 "Ghouc;h i t is ~;ener::.illy ,l]re,sent onl? in smaii amounts. 

It occurs as frism~tic ~rains about 0.1 millimsters long. 

;s in other sub-members, this mineraI is found in the 

hi;hast concentre:tion in the more siliceous sections. 

Il'he chert laY(JI's co_c,ist of cryptocrystclline ~:luartz 

(indistiüct gr::<ins less than 0.01 millimeters in dia:~eter) 

scattsrad carbonate, iron silicates, and occasion311y 
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scattered octahedra of magnetite. 

The boundaries of the layers are fairly sharp, 

although the percentage of iron mineraIs increases towards 

the edges of the chert layers. Individual layers may be 

traced for a considerable distance along the strike,slthough 

they may pinch and swell in width. In places these layers 

consist. of a series of connec ted nodules. However, nodules 

as such are more characteristic of the underlying Blue 

'vveathering Garbonate iron formation wi th nodules of chert. 

In the stratigraphically higher formations the chert layers 

are usually weIl developed, thin, regulnr sheets. 

rL'he Carbonate iron formations are remfirkably uniform 

in composition. Ninety-five percent of the mineraIs present 

are either iron carbonate, quartz or stilpnomelane. 

Variations in perceütage compositioli i8 due to variRtions 

in the relative proportion of these minerals; particularly 

those of the first two. 

The Chocolate ~ieathering Carbonate iron formation 18 

s1milar to the Blue Weathering Carbonate iron formation 

except that the carbonate material contains less iron and 

more calcium. Grain size, proportion of minerals and 

texture are very similar. The iron silicates are usually 

milinesotaite rather than stilpnomelfine. 

The mineraI composition of the rock is shown in the 

following table; 



Chert layers 
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50fo of whole 75% cryptocrystalline 
quartz 

15fo minnesotaite 
10,% carbonate 
2 ;~ mAgneti te 

Carbonate layers 50% of whole 70% car bonate 
5% minnesotaite 

15% quartz 
5~ goethite 

Partial chemical analysis of five chip samples is 

as follows: 

'l'hickness )&Calcium I~Iron fo]::anganese ;0rlagnesium 

U:inimum 10 feet 5.1 2.0 0 40.1 

II!~aximum 40 feet 12.0 9.1 0.7 75.0 

Average 25 feet 9.3 7.2 0.3 55.2 

The analysis of two samples of massive carbonate 

material is as follows: 

!oCalcium ~;:)i lica j;Iron IbManganese ;~(agnesium 

dample Tf1 20.1 7.8 13.0 1.9 7.9 

dample 7f2 10.0 15.0 8.0 1.5 4.5 

r.rhese s amples were examined in thin section and were 

o oserved to consist essentially of carbonate, although the 

s econd one had a notable quantity of quartz. Thin sections 

of this material were test ed with cola dilute hydrochloric 

acid) and t hey we, re o-Ds l~rved to slowly di ssolve. There WA S 

no d ifference in the soluoilit y of grains, and the colour 

and relief of all the grains were similar. It thus appears 

that the composition of' the grains in a gi ven carbo!la te layer 

is the same. On this basis, and é"ssuming tha t the above-_ 

mentioneo elements are all Dre~ent in the carbonate mineral, 
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the coml;)osi tian of the carOollate in the Chocolate \:ea thering 

C,?rbon3te iron lorm:'::' "Gioil is about: 

CaC'03 5°1;; 

FeC03 14j~ 

r.:nC03 3.5% 

~~gC03 30ji; 

dinchell (1951) refers to such material as parankerite 

e.g. dolomite with :.:g:]'e about 2:1, (CaC030i~gFeMn) C03). 

The carbonate grains are similar in SiZ8 and texture 

to those of the Elue iieathering Carbonate iron form~'ltion j 

that is about 0.5 millimeters in diameter, irregular in 

outline, and containin~ scatterad suo!rtÏeroscopic dust 

psrticles. Twinning is commonj the grains are uni axial 

negBtive; highly birefringentj high relief and colourless 

to a very light grey in colour on fresh surfaces. The 

weathered surfaces)as the narne of the member implies/are 

pale chocolate to palA rust-brown in colour. 

The silica in the rock is present 2S cryptocrystalline 

cluartz in chert IFlyers, Bnd to a much lesser degree .as fine 

grains of quartz cissemiu8ted through the cerbonate material. 

In olaees west of Irouy Lake,this rock canta ins about 75~ 

chert layers. It is relative ly thin Bnd grades into the 

Spotted 3ilic8 iron formation. Elsewhere it consists of 

about 40~ chert layers And about 60~ carbonate layers. 

I\.Iinn8sotai te is present as prismatic grains e.bout 

0.1 millimeter long and is usually restricted to certain 

chert layers. 
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~L1 TE 49 . ~icrophoto~raph of t hin section of Carbonate 
iron formation aast of IronT Lake, showinG 
chert - car bona te layer interface . x uO , f ol arized 
li: ;ht . 

.2 L.Ni'..I; 50 . :.Ki cro photo ~J~r 8ph of thin sectioL of Carhollate 
iron form8.tiQll e ast of Iroü }T Late , showing 
fibrbus minnesotaite in ctert ~rouncmass . 
x 00 , pol a~ i zad li c~t . 
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In one th in sectioli of a rock sample taken e9st of 

Irony Lake, there is about 20 percent of a cryptocrystalline, 

pale green ms teri81. This occurs as bunches (about 0.1 

millim6ter~ Bcross) of very poorly formed grains 0.003 

millimeter~ in diameter, h~ving the characteristics of iron 

chlorite. 

Oolitic and granule structures are present in certain 

layers of' the rock, but as with MOSt members of the Fenimore 

iron formation, they are not present throughout the structure, 

because in MOSt cases they were not present in the original 

sediments. :l.'he ooli te torms are more comrlon in the c r~ert 

layers. It is noteworthy that they are more common in the 

carbonate members than in the iron oxide-rich members, except 

where the hematite is abundant. 

Appar ently ~he Chocolate iJeat ltering Carbonate iron 

formation rspresents the trensi tion ~o m~)!' e Hormal conditions 

of chemical sedimentation, i.e. a calcium carbonate precipi­

tate with lesser amounts of iron and Magnesium. 

Spotted Silica Iron ]'ormation 

Distribution and Thickness 

The spotted Silica iron formation is the uppermost 

unit of the iron formation. lts thickness is usuelly about 

30 feet,Bnd it is found in aIl areas from Strsin Lake ta 

~he area north of j: 'inger Lake. As it is resistant to 
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erosion it serves as a 3 00d horizon marker, and also 

serves to protect exposures of carbonate iron formation 

from erosive action. 

Petrographic Description 

The average mineraI compo,::3Î tion of the rock is shown 

in the following table. 

quartz 85~ 
carbonate 10% 
stilpnomelane 2~ 
mat;lletit e , goethite 

and hemètite 2% 

The rock is pale blue in colour and may be v8ry, very 

fine~grained, massive end dense, or finetgrained, almost 

sugary. It consists of quartz less than 0.01 millimeterr 

in ai e.meter, containing an irregular concentration of larger 

grains (up to a 1/4 of a ~illimeter in diameter) in the verr 

fine-grained grQundmass. In places a faint relic of granule 
a 

structure is evident, either as/ distribution of dust10r as a 

mess of ver~ very fine-grained quartz. 

The carbonate occurs as bunehes of grains about 1/4 

to l inch aeross, more or less evenly distributed throughout 

the rock (about 10er square inch). The composition of the 

caI'bonate is close to that of the Chocolate ;~eathering iron 

formation. ïhe grains are usually about 1/4 of a millimeter 

in aiameter, although there is an apprecia ble amount between 

0.005 and 0.02 millimeteri in diameter closely associated 
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with the l"Hber c;r::L.1s .l.winnint.s :: nà ths pr'3SenC8 of fin.; 

impuri ties cr'3 comEion in thd Li.r;::~er i'~ r.:üns. ~he t-~,r8.in 

boun~ eri3s ~re irr9~ular. Granula structure is indic ~te c 

0y dust-like im~urities inU the distribution 01 verv sffis ll 

am:-;un t ;J o:l' r:Elf~~n 3 t i t ,~ .::. nd G 30 thi te. The sec sr bona te cl us t er s 

·3.re Gre'! on fresh sur f.::,c es ·;ut 1d 2,:t ther to i:'. CllOcol :''lt e colour. 

We a th'3rin./ of the s:3 clus::, .:;r.:i ~~roauces the ürown SPOtt00 

texture of the rock. 

:<inn8sotêü te, 1.li11. to a less3r def;ree stilpnomelBne, is 

'pres en t in sill':\ ll :u;lounts, a s widelv cüstr i ou ted priS!!l.i.-ltic 

, ~r ."3 ins (o.,~ millime tsr$ ion.:...; ). 
,1 
1 
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~LjT~ 51 . 1 icrop~ oto , raph of t hin sectiou of Spott ed 
~il ic a te iron f orma tion east of l rony Lake . 
x 60 , po1 arized 1i~ht . 

1-L)'.L'~~ 52 . : -icro.photogr a_h of thin section of Carbonate 
s pot in .:5potted .::i il.ic a te iron f:or r.u1t ion eas t 
of Ironv Lake . xbO, ordinar 1i ~ht . 

91. 
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L~:my te&tU':;:'~j3 inë.ic;"te ths,t the. l'enimorG iroE 

forH1~:~ tioü i8 of s3din:.enter:T ori , ).n. it h,-:"s .3edim :~nt;cry 

t8xtur ~ , bedde6 character, cre ~ t ~8riEl ext s nt, Gnû lies 

betw3en t wo s 8Qinunt.:Œ;' stri': t ::~ . 'lhs :t :?Â ture s, r:iiIi :~r :::; l 

com;o::iitions, ::Ul:. 2tructUl."::S ü~c.ic ~,1te t,h8t th:=; iron 

~Dd 8i1i0 8 a~ a prim2r~ c GDstitu3nta of uha strata. ~here 

i8 llotlülL ; in the t 3X tures or cOffi)osi tion;:; of thes J -J'3ds 

to Sl1t.~t ; :j3t ol'i,,;in b y r's.tJlacenent of .~re- e ~ .. istin:,; f'ormations, 

ai' radic :,üly different cO.:lj,;o.3i tion, su.;h as ;,ostulated by 

Collins and ~uir ~e (1926) ta explain th3 ori ~in of the 

richipocoten i~on ranGe of Ontario, or by ~urrn (1941) to 

explDin cer~ ~ in iro~-bearin~ formations in Indis. 

The possibility that any considerable ~art of the 

form,ation '..,(~ s pr06uceâ by detrit,C)l ';ccumu12tion is remote. 

~o grains of detritel matter were found, except for a 

10c s 1 conglomerats of iron formation itself. It ia 

possibla thet SOille fine ~rains of iron silicate were 

carriad in ~ y rivers, but thos9 present bEV 2 r0ndom 

ori eût ution, ,snd a1'e COI;L'TIOn1't c1uster c-ôc1 in conc eiltr'~,tions 

2t the b~undaries oe~we3n silice ~n0 ir~n-rich mat3ri~l, 

thus incl ic 8(;i11,-; cry~) t ~:' lli~2.tion''lt 'Gh c; eXk mse of the se 

t'NO ,:,nate:;:i 2 .iS (rrobr' 1 j ly :!~81s). 1;lso the c8fJjJosi tion of' the 

ir-oc" silicate '-, ~ et ':;i'iéü is unu3Luü 11:1 roc's othar th'Hl those 

of the iron fOI'matioù. It is c-':bc1uoed, therefore, th::::.t the 
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bulk of th3 ~3teri81s oi che iron formation wes daposited 

from solutions in bodies of surface 'i\l8ters. '.l'he problems 

to be discU3ssd in what follows have to do ~ith the sources, 

manner of transport, 'nd d3position of the a13mants found 

in sedi;.3nts, and su,:·sa liJnt ClèElll,;es L12t n:ay Il::1Va contri­

buted to the devslopmJnt oi tha iron forn2tion 3S presently 

cOIlsti"Guted. 

l>ossil-freo ballded lrece.mbrial1 iron formations 

are widely distributoo. They héJVe m:'oused L1UCJ~ i.o.te::.ast and 

coùsiderabla controv3r3 1T. ihere ara no kno"Jll cOJ.nte:cp,:C'rts 

of ths rock iorn-latiol1s formin:r, today, so that direct 

üdarenc8 from frocesses t~;J-int; .pl~.'tCe ':t present is..mt 

The iron :t'OI'f:la tions of tlLl La.ke .3uJ.;rior ree'ion ha va 

received a ~reclt desl of exa~ination and studv. Van Eise 

and L~ith (1911), GruDer (1922), Gill (1927), Woore and 

r.=aynara (1929), and James (1954) hs.ve studied the cŒe!';, 

west and south of Lake dUfsrior. These men cOllclude in 

a logical ana convincing nanner, that the iron form2tion 

is & ch8mical sGdiment~ich was deposited in a shallow 

offshore basin. Gruner, Gill ~nd James consider thst the 

matdri~l of t~8 sediment has derived bv the w~at~ering of 

a norIDal landmsss, w~ile Van Eise ana Lei th, and ~'=oorG 

and IJaynerd su,:;gest that it Ivas derived in 'part at laast, 

from dire ct contributions f'ror.l rlaG,~:~tic sources. 

Van Hise élnd Lei th b'3sed tb.eir opinions on the close 



Table showing comparison of formations in the Labrador 

Trough and Lake Superior area: 

LAKE SUPERIOR DISTRICT 

(Marquette district) 

Keewanawan 
Acid and basic intrusive 

m'Jo ONFORMITY 

Upper Huronian 
Michigamme slate 
Clarksbur~ volcanics 
Greenwood iron formation 
Goodrich quartzite 

UNOONFORMITY 

Middle Huronian 
Negaunee iron formation 

Siamo slate 
Abyik quartzite 

UNCONFORMITY 

Lower Huronian 
Wewe slate 
Kona dolomite 

Mesnard quartzite 

UNO ON]'0RNr!TY 

Laurentian granite and 
gneiss 

- ----- -----

LABRADOR TROUGH 
Shefferville Area 
(Iron Ore Co. of Canada 

Property) 

Dial;>ase dykes 
. Sawbill granite 
Evening Gabbro 
Sims quartzite 

UNOONFORMITY 

(Point series) 
Menihek shales 

DISOONFORMITY ? 

(Ferriman series) 
Sokoman iron formation 

(Nimish volcanics) 
Ruth slate 
Wîshart quartzite 

DISCON]'ORMITY 

(Hamilton River series) 
Fleming chert breccia 
Denault dolomite 
Attikamagen shales 

(Nimish volcanics) 
Seward grit 

UNCONFORMITY 

Archean Oomplex 
Orthogneisses and paragneisses 

LABRADOR TROUGH 

(Finger Lake .Area) 

Intrusive dykes and sills? 

UNOONFORMITY 

Fort Chimo Group 
Volcanics 

_Upper Shales and Schists 
Shale 
Black shale 

-Abner Dolomite 
Ohioack Formation 

Conglomerates 
Sandstone 

Greywacke 

DISCONFORMITY 

Fenimore iron formation 
Car borate facies 
Oxide facies 

F-erruginous Shale 
Alison quartzite 

DISCONFORMITY ? 

Chert 
Dolomite 

UNCONFORMITY 

. . Gneiss 
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a ssociations of volcanic rocks with the iron fo~mation. 

ùubse quent work however, h8.s shawn thAt vules.nism is not 

closely assoei8.ted in space cwd tLTc8 ',vith the iron-rich 

sediments. Ordinary weatherin~ wes eonsidered bv the 

early \jor'~ers, to be inadsyuate to supply suffiei8nt 

irou to form iron-rieh sediments, towever, Gruner and 

CTill have shown that modern r'i vers l1ay tra.nsport 

suffieient iTO~l MC, siliea to :Lorm thie ~: cï.oposits. 

Gruner eon::3iders th~~t tropical eon·,itions vl1th 

abund8.nt or,;,anie Eléitter ma'! proc,ue3 ir-on a nd silies-l'ioh 

ri vers, aild pOiilts out thet the l':lLazon is ~r3sentl y 

earryLIC:; suffioLlüt iron :'lnCi siliea to : ,'0:: ,01 a d efosi t 

alleh as the ~iwabik of the ~ake ~up 8rior re ; ion in 

17u,000 years. Gill points out ~hat riv e rs in e 

t 8mIJ:n'a te eli:11s.t'3 alleh as the .LIata, Loire, Ga.ronne 

a.no Oi,n, eTe 81so earryinË:S es L::rc;e an 8mollnt of ir'on 

3S th8 ;~;;i.8.zon ( aoo u t j p2rts }Jar million). 

ihose who have stuGied in detaii the iron-rioh 

rooL3 ai t,{}.2 ITl..,ebra6or ':Lrou7h Tl haV3 oo;~oluded that 

'02sin, ane. tt.s.t the iron-rieh I;l.t;~rL.;l 'N' j S deriv(~d from. 

Jllfresne (19jj), after wiussptsBd detailsa stu6v 

of t ,he 30koman L:'on forrr12tiofl of the ,::JLo1J:erville :~,:ce ~: 

ot ri Labre.dor 'i;rou ~~bn, ooneluded tt. o. t i t (i;.i"} S e 

• 1..IJIl 
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sed iaaH té'r V chamic c-ù .;.J:c 3C il)i t e t e o:c i :::'iE 8, tin(:~ unier the 

~ollo~in~ conCitioDS: 

''l'ha iron formetion is p";rt of 9. Inerine 
'::tssemo18f; e, 2nd ls Oeli (,: ved to he.'ve 
collected in 2: restricted oc,sin \'1113 r3 
t he salihit y of the sea was kept low 
~yPû abundant supp17 of fres~ water, 
so that ~te pB wes neerl y nautral. 
Or :::anic anCi bs cterie,l life were 
suf f iciently deve loped tO ~.3 iütc-: iI1 
~endr Bll v reducin~ c~ndi~ions in the 
8r aa o:{ caposi tionj n,-ost of the iron 
~ ~d silica *es prob~~ly derive d from 
weath0ring of an old l snd 8~rface, and 

' or (~~.qn ic fla tter provided colloiéls to 
0rin s thSB to the basin of deposition. 
r.i.'h ~ iron ma y h e, va been reduced Ui-j on 
US fOS l t; lon, to forrrl. & ferro us min'3ral, 
or a~ain it fiS y h ' ve besu pr eci'pit~ted 
directly as fsrrou3 s ilica te or carbonate, 
d3'p8,"dinç; onivllst h.3r the U~Jy3I' limi t of 
th e reducing environnent coincided ~ ith 
tho sea Gottom, or \.hetller it \Va s some­
~hare sbov e it. in extreme reducing 
conditions the l a tter c ~ sa is more lixe ly. 
Vulc::'nisGl r~8 y li. ;~ v 3 been ins trumen t e l i n 
enclo.::iL~?; ths basin of Q3.c,ositL:m cmà 
-"!:!.AV hi'::V9 contributed minor uuantities 
aL ir~n Gne silice . Il 

~li~e r and G3rrals (1963) show t hqt the smount of 

iron lJ,hic11 illay oe c er"ried in soluL:Lon, i6 dependünt on 

the ~h and ph of the water. Gnder naturel conditions of 

fl.-I in normal stre ams (6.j to 7 in f res h water rsgions, 

and 7.5 to 8 in c alcareous rs s ions), iron m~y be carried 

only und er stroL~ly ra6ucing conGitions, such as are 

most lL~e ly to occur in s lu gish 00c. i ,ôlS of ~v f; ~e r cont ainirw 

abunc. an t OI\~,:=; Lic mat el' i 2_ 1. ,; 8. t er has iGS ,1;:[' 3c-J. t SS t carr ying 

cafacity ~hera the p2 is low. For t hi s rsason, rivers that drain 
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ètre&S \·Jhieh are "'.li thout carboIl:1.te roc~;.Ao ulcj -o e the ~,~ost 

favaurJ ole for the transporta tion o f iron in so~ution. 

rluber and Garrels suc~ge st thet t.h.is illSy have been a faetol' 

L l th~ d :x.L:IlSi ve J.evelopment of the fTecaI~brian iroll 

fo:cmatioü. lt is no'ceworthy in this rec: ::: r Ci , that there 

are no ~mo\Vn cs.roonate r :)8: ~ S in the pra -:-Iu:coni sl1 rocles 

-O.Y s3.1ts .l;Jr es .3üt in nOI'llL.l S .- 3 ' ,:t .;r ,; i thin ~l f :::w d ?Trs t t ~:; r 

b3iL ..j nized. ( h ) l ' arr~_c 0~dd3 ::lIld s ilic e 1-:CT~rosoL3 Vifr-::Jil 

it at ion OCCU. :C3 . (c) I ro il 5nd ~ ilica ffiE y he curried in 

S~Lution ~ ithou L ~utu c l precipit c tion if as Litt ~e ~s ~.5 

p I'ts v~r Hillion .of' pest s ::ùution ·'}re ; resent. (d ) ~i Len 

coms into COl.lt' jct .,il..h 2L:ct ro_Lv t33 of t Le sea, iroll is 

pracl~it8te6 in a fe~ d8y8, ~h~r ~ 3s silic8 13 Ilot cor~letely 

s o lu.-cions G.S i.L·on c :;' _bol1C}t~, if car-jon Q ioxid e is r~iaoved. 

This l:ls y ce ef fs eted by dirrJinished 3. tmos pruric pressure, 

u~iiization of c 8r~ on 6 ioxid a b ' p l ants in photos~lthes is, 

or Jy En incre ::: se in. t·em];:oratur-3. Chang e of t ::mlp c:.L' é.ture 

ms y ce '; n import ;·:Hlt control iü ·;"11e 1'1'6 C i." i te ti on of· ir·on in 
-...J 
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-Geddin è~; in :~ 3'pO:Ü ts o f' cl.i.ert c; .ad c : ~ rbonc te in th3 Carbonate 

L '0.i.1 . 0l"rilstlon .::ot :: atL:o;r ::.pLic unit, iLdic8te that the 

seaL.:.:;.nt .:: :c y 'esiIl >::--o S r'el,üivel'T s!wllo . , ':,nd thus 

: 00r8 :::lld. : aynn.rd 3ho i"ed thé:. t Ilbandinc; o~ LC'on and 

hyorous ferric oxide Bnd 3ilic8. ~he ~re 2 ter ~ortion 

of t~ 3 iroll a~G consid8ra~1 ~ clilica settled first, 

:1:.11 8 s e 8A.9 :. ~'imc!li ts p_o<.i ~,C ed a '98nd of i'erric 1; ydroxide , 

the u,pp.3r sul'Lac8 01" ,,1 iC[i cOl1ci::l'Led of sph erical SIlO 

ellipticsl Giou_les of ~ilica 321. ~hay also ;roQuced 

la yer, ;ick ea up g coating of i~on 6ust. ~h3se expsriments 

.,. 1 
8x~L31n t ~ ~ grsnu a iJ.IJÔ, ooli tic forma founê. in tb e J:.'e nimore 
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, ]li Jer and G-erral.3 (l S o.j) foin t out t J.18.t r·üyth.rüc 

o ~idation ~ o~~rrGial valuas,' ~iV3~ a rational jnsis for the 

mili ~ ral asso c iatioDs fDunG iti i~oD-rlch îocks. ~iGerite-

c hert ~lteratiün r ~ fl~c~d thyt~~ic fluctuations of the pH 

in the de-oxYJ enated ba3i~ with little o~ganic material 

:lùd essentiElly no inor";8.nic c 12.stics. ,;i th incre9.sinr; 

r:Il the cer bonateprecipitates, '.-lith d e creé; sin i~ :;:;E, the 

silic 2. . lhe che rt-hen:.=:tite 8ssocietiOlL is the o:~.y,~; en·~ ted 

el~uival~ ;nt \iith the iroll oxiLe :::· oI'min~ ;._ urin t.; the iL.creasin,;:; 

Lineral ..:>pecies rrecipitated. 

rte E . 3arrel8 in co-op9ration with J. h. Castano (1950), 

G. Zrum-,:üGIl (1962), and. ~' .. j~. i-;ucer h:'J 8 cOü ~ ideral'Ü~t 

cls rified the inforwstion concerning tte controls of the 

21inBr :~ü s.f; 3cies (oxide, c[Tbo~l3.te, or s ulpll id 3À in which the 

iron is d opo s ited. 

The v derived a th~oretical outl"na for the physica1-

cherlical controls for tha tr8ns ) ortation 8.no. precipitation 

of iron, .::::n ( subsequent1.'l verii'ied thsm bv experi!llents -. ion. 

'l 'heir .",ort 18 br:1 sed o~ the premise t.l:at "i:con so ~ulü1i tv in 

n<J.tur~ü ,'.;En,ers i3 pr'3dictab1e.vithin rath ·g:c n ,:; rrO\;'J limitsl' 

if th3 hY0ro~en ion canc~Dtrat~an (pE) and the o ~id8tion 

j;'otantiel (J.:h) of the éJl1VL'OlHfl'.wt"Te knovVfi.!' The u assume 
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iroD ~._ trsn3~ort ad in true solution. ~i t~e iron ~ s s 

~rSil6;0~ t3d in u colloi6a1 s~~te, th ~a deJuctioils sre 

eith~r 8e ra~l acG~ :v tt ~ ~iil:rpls iL ~ .. ui1ibriuQ in ~he 

sSciiment, or· tlL~'r . oule. '.>~ t :":·.-:'; ll L.,to solution clJd 

~n essence ~h03S stu~ ia~ siow ~hs~ ths 02~ticular 

sl:. mis tr.ôt t.b.a L.:·on Ii'.iLer'l, .r,icLL can:3xist in e ,,;Lüli iJrium 

ozü at ioù-J:' 8QUC vion l)ot,~nt L::1, and. to e 12sser '3 " tèn t on 

tbe hyaroKen ioù concentration. lhe cOllc8ntration of 

., "1"~ 

J..' e , GsO (Oi-ï) , ,? nô ,~ determines the SrTI.ount of 

ra5ul ~s ~y br08d~ninJ th ~ tr8üsition zone ~ etwaen the 

,;or ù. erL.I. . ...:, :lliüer:3.1s. 

'.i..'hev s'Gate thél.t tho u i . O.i nOl'l1J::..l m.<:.rine w2t 2rs re.ll ' \ç S 

03~Vveeù ?j anô 0.5, .. l,.il" t['.e ~h r9..i.1,:<3S ù"Otl 0.4 i:: t the 

;:,urù::c:: ·~o 0.1 S.t the Gottom. 'J.'he :Cè3UJ.GS sU:'.:[:,~::1TizeG by 

biso ~büormGl co~c8~~rations of 82lts a re un1ikelv 
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~iowever, 8. restrict~d l):,lSÜl D~:3:J FCCUL~u~ 8 te SE ~ûnol'f't::l 

;3.1L)Unt ot LO{l ill sol.utio_, [l~~à at the SA l !).3 tL:e cOfltain 

~h ~nd ~h favourin~ ths fraci)itcLion of iron o~i~es, 

C<3.rh011 :.'. 1..; s, 'ollQ sul""hic, es. 

',.:.L-s l'ole Oi I; ,}s,;~wLjtG is LOT, ",iSCLcSSC'JCi. in .:. lJ is . ,o-,-'~ 

out inèll. 1,:L'o :; ;.Jili'G:/ it ';oIoul_, 1'0-'-111 \ih.:H'8 cOIJCitions in 

the hG",~:..clte L.On3 V/er :,:: close to those 0-,- l.t~e cé.'rbonate 

ZO.l::, or Wh ;:Œ:'~ bottom cOll..JiG10nS,,'1. ::'CI, \oI ,"r2 o:l'ic'iEsllv 

d,3fic.ient, ~ u 0; 1,0 GacteI' i :;l é~ ctioll, 5S ~:ur'i<.ü p:co,_;1'3ss8s. 

JaSS (1~54j sU!Tim~Jriz8s the result Jf the d3ductions 

01 '}c;.IT'ÙS and. fello,<, ,,0:cl-; 3r8 ra'c': .. or 8D'pl'oprie.tel'r wh·an 

ÜS ste.tes t~-::'t, "in i1:'on ::oI'I!letioü, 'Gh(~ iro11 ia t,t once 

E!il inclicator of 81lVironr!l;,JLJt snG ~ major- cOLs.:.ituent." 

Lhus a classific2tiofl of irou ior~atiJn D3sed O~ primary 

oifferehc3s in predominent m~nara1 typG, ia ~lso a 

c1assi:L'ic8\~iol1 ot oi' j".:;irE:1 ènvirOilll1ent. 

'L'he ]'enL'iOr0 ir·on forn. i tion i3 CO;;l)OSdà fi'inci",e,11v of 

L;uartz, ma ~:n8tite, iron c rbo,,':ta, 8nè tl::,"l il'on 3ilicQt~s; 

s ti.i2;,nom :: lan8, : linn -"! ::cotsit e ,:nd irou c r~10 :c'i t3 • :' .. i ff ','3 rc:n t 

streti;.::;I'é::.f)Lic hOi.'izo.Q..s contaLi tl :: S2: miner81s in vnrious 

J!rofortions. :3r036.1;, Spël ;O' l(L< " t.h :: lo"r or ,c r·li.?r-

3ilic :~Ges OCCUI' thi'OU2;Lout th:~ unit, sut ere f:lUÜù m8ir~lv 

in the ihirl-00cdad iJ::.rbOEIlte 1:.:011 1o j~r!H-; tion F.r,d the 



'::.he oxiu e, C R I' ~ O_ et:l , >. ù<i to lesser 8~tellt t~e 

Dii13r ~ l n'l8ütioile-i ,out varistion in i-rAdomincnt faci3s 

fror: :w1' i.zon to fLOi' izon is COm.ii~on. ln the C~SB oi the 

sLLicate .Lé1cies, Vt~1'i 8 tion in oe :<1'8e ol iD .çortal1ce :L'rom 

G::Ju t:) l)ea is CO!ûIilOIl. 

':L'he oxide facies c:i"sist oi r .l t3rncte ié'lyers of 

r.18.~ -;i13tite End cL3rt, in \';lüch é~rEtnule structure is common. 

-,-'he occu1'renc '::l oi' s .:aall 8mOUnl:.S of C?J:' :Jon8.te::·i Lün this 

unit sus~ests that,~ithin the bssin,conditions raa~ed 

from midl." :ceducLl,::; to milàl.v oxidizin,s. It is sL~ùific3nt 

that in th 'a one ':;XiJ08ur8 01' this uni t 1"rer-e hemati te is 

in êxcess of ':-:~8bHeti t8, th c: ·~rEnu18 structlJ.res 2; i ve 'N'::'" 

to oolitic structul':'B, L~us 5u,::[;;~stin~; ox?o;enstion G" Ï,'JF've 

ac~ion. ~lso in ~~is loc21ity ~her2 i8 no c0rbon~te~resent 

in the o~ide facies. 

':L'he iron c ::: rbonnte ~ ~ acies -Nl1icll in jJl"'1ces cont r" ins 

cO[l;::iid el' Al;is ~:lB o:~'1l:3 ti te illG i c .:; tes th;,:] t Vv 38 '.'1 v reuucin G~ 

COIiCli tions 2 .. ~ist8d,à t.tJ:inthe 'célsin of d-:[Josition. Th:~re 

W'3.s sufficient o:~J~;en to reI:tove a1.1 01'1. '; ùic matter [. üÔ to 

io1'm S hl8 oxv~en-defici~nt oxid3S. ~he lo~sr iron content 

811a the r-=Jl 'c' -ci V~ ihCl'eaSe oi' th,:') c ,; lciu~Tl and lL,:3. êl1esium 

content or F-JD C8.rOollate .:l8.te.i·L .... oi tL3 ,lf,;er s3c 'cion 

o~ tha carboll~t8 member, in6ic 8te that the basin ~ecaGe 

1as3 r U 3tric~ed towsr~s the closa 01 t~3 period of 

foru2tion of th~ ccr~on8te facies. 
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the1'e is iittl, OVOI'1é"'P in tL:J :L"i.:lè~s of st~-:r_;i1itéT of th::; 

oxi(e ~üC c~rDon,te minrs1s. 

tié:tea C7 1,.h3 c;eteils 0::.' th:] iTenimore i1'on :;'orm~1tioH, lio':'.;ev:r, 

i t i8 CO,"C:l.ClOn ta lind El uixture of ir'on C -"r ~)olli3te and m8,:2;neti te 

in ~he S8Re roc~. 

carbonate 8llÔ. oxide ::(8cies, é,nd to fi s(~811 exteüt ~Jithin 

thOSB ca~ditions wLich fa~our frdcifitatl~~ of iron 

-chat tilis is üot aL unlikel,'{ .;,;h'jnomenon. Huber and Garra1s' 

work shows tLat ferr.us hydroxide is easi1y precipitated 

from solutions (efiaient in oxy~an. Ordinari1y it combinas 

\,i th oxy c";en in the 9.ir to to:..m ferri c oxid e, however, where 

oXT-;en i8 8.i:cluôed, Ifl8;;E8ti t'3 coula fo:<'-m. 

The conditions of origin of the iron silicate facies 

is not clsar. The predomiüe,nc e of mÜlIl-:sot'ü te, s t:i,l :)n­

or:l.:üaüe, r~nG L_'on clilorits in cert:ün;>3ds irLic~-t8S thst 

there must have Jeen definite conai_i:ns \kich f~voured 

the i'ormation ofr:, specific 1roll silic<:'te. i t seems 

p:cooClb1e tl:at tl2.3se cO,LlGitiDHs'_·\[::r3 d3t8I'!dIl8U CP t.he 

121'ly ay the avai12biiitv oi ~otash, alumina, ~odium, and 

c31ciu&l .i:'robably 8S SU3,;ested bIT Gruner, lIif t113 nacessary 

TïT - 2- :;:'i.'18 cust-likèli:Hmri ties. ~, 
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_ . _ ..l_ :j , . .);j ,"~.:. V L,) COLOirH ,ci tr. the 

.:.Ju D~rio :L' JJistriet i8 eoùsi.'::;eracl ,.i:'i;:,ri . ib c uitfeTenee in 

of tha i_on [orru~tio~, 0 ( C U~3 "Gtrou ~out t~a ~or~ i~ ion as lavers, 

nodules <:-:11(i. <': iS89rJJn D"Geà d :., :~:i. l [û'':-,8393 . ~eytQria cracks in chart 

.::lOQul dS ,', ùd sn lu"t. .. r' ,5J~o~' : ,~3. tl.OlH3, l br tJeeie 0:1.' c~1 c rt, üHlicate 

u3 hvtir ati on oi vha cisrt befor0 Juri al. ~ha uiliformitv of 

cr :: Il ', ; soi' le",' , (C) uiff-3renti 'ü 

set tlillL: 0 f this ms t 3i l a I ..:el::it.i. ve to -ch a t 01' t lla :i.l'oil-r ieh f I" , c tion, 
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The iron-ric~l. mete1'LLi. IJ):::' S cl'-~Dosi "Csd at the 38me 

tiiü9 as tLe ::;ilica, but iù irr o; ;Lli.cn 13!:lOunts, 6u '3 to 

v21'istions in su~p1v. lt was iùitiel1v 6e oositad ~ s a 

very i'ille-,~.: r r~ i.Geô. E3.IllOrphoU8 Hess ,!'Ji th <:~ranlllJl) snd ooli tic 

structura, COInyOS3U of' iron c o: rbo~~8.te and/or iron oxide 

d :Jf3ndL<;. on the .~h of the 8é'uin. '-,-bis in turn recryst9.11-

iZ8Q iritO ;::;1'8i11s of iron c J.rDOnl1te, ''l8·;n3ti t e , 01' hemati te, 

or comLlneQ l'Ii "Ch tn :3 silica ~_;e1 and c ssocL ted ir1.pllri ties 

such 8.S a1uminum, 1~Ot8ssium. and tlh3 likd, to 1:'01''1''_ iron 

si1ic?tcs. 'l:he fin·3 ,~:rei!ls of nG <.-;neti t3 so f'orrned 8r8 

Cl.Ust':l1'3Ct il.i. :;r::'l1ul.33 or, if th'2 ~-;rc:;~nul c s cont-' insQ 30me 

chart thay oft en occur around tb outer 8d ~ 2 of the ~rqnule. 

associ~taJ fins bads of i1'on oxids. ~he ~rains of iron 

CSrJOlint3 3re co s rser thaIl tja oolites ~nd xranu1es, 

110wever, tr~::;s::: ;;, tructu:'8s'.:re ,;..re82 rVeô. b\r fine dust-li~e 

irJ.puri ti .ss . 

~ilV discussion of tha ori~in of iron formation raises 

the ~uastion 28 to which textures and min~rals ara of 

prima r:! or'i 3 in, Gn e. '.'ihich 3.r::; tbJ result of di 8,-:;Q~!et ic 

C2~ni.> , or cüsn.;.:;~ .. itt.iIl tb3 s8di !rl~nt ';,)efore litl'.ii'ic atioIl. 

Tï)F.l.l l1e ·;';i ter --1)eli evëS-;-- 8.S '-su.:.;s,3'Êi'fêèf"b} -C}] .. lr-rI92'7T-that 
i:.;or·tions 0:( the s,LlOrl.-,l:ou.::l 1:~as8, ';,·,llioh ',~2S 83seütiEl1ly 
,)315tiüous, ~;r06l1csd .;r::uLules 'oy collc~ ctill"; iuto roue~hly 
sjh3ric31 ~8SS82, under the influ ance of surf3ce t ~nsion. 
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Diagenstic c hanges proh2~ ly inelu6a cryst811ization 

0:' :'juartz l'rom a ",ilice:lus ,~el, f'ormë tion of' m:,l,s.û. '.:J ti te 

and/or he ffi3 tite from a hyC rous ferric oxid e , crystal1s tion 

of iron si1ic ~ t ~ s et the expen8e of 8i1ic0, i~on end 

fL.e1 ,y dis pers ad r:"1::-~ ":::;'i9 sium., 81 uminur~L , 3. Il ci pot essiu.:n-ri ch 

mnteria1. 

1t i8 eorn.m~)llly .blresumed that di élC;J .,'3tJC ,r:1odii'lc 8. tiol1 

~ e s ul ts in A noticeahly coa,~ ser grain size and cl change 

in the texture of 'C he l:c:ter min-arals. In this respect 

cO drae (";~.sins sucn s s ITl.8,l)L3tite cut 8cr'oss t;ranule 

i)Oundarie2, c,llG neeôle-like silicate tSrrüns eut Gcrass 

chert noQul.. e s enl[ '~) orderinG lro ,, -rich l e~r.:: rs. In so.r:le 

C ~S 3 3 cryst a llization af quartz and !Bgnetite all bu t 

o bscures 3ranule and ooliti c textures, ~ticb are only 

.fJr':lSSI'Vdd b'; fine c:ust-like im.;)u:cities. ift.ese ch:nges 

B'p'p03r t a ,,03 a n ifite;:;r,u ,pert of the li t ],üf'ication of 

t ile :":enimore ir ::m Ial'.r.ation, ,,,nd. ers tlL::i 8b~T flot cl:.s.n,~;2.S 

due ta outside agents. They a re not included by the 

author in tlla teL':~ . .' e t . illorphisL . 

Of i ~ ort ~.û.c3 in thase GiB ~3~8 tic processes)in areas 

where the redox ~otentia1 ia favourabls, is t hs ~ossibi~ity 

that -"l ' gnetite W :'J S orii:,;inallv hemptite é!l'la wes c~~'::n6et:1 

ta lI.2i:>18tite~ 8 S t[~e s e di ' :'3nt settled ta the bottom 

aT the basin; or duriùg Durial~decoGposition of included 

or cscm ic .. aterial, 8 8 ,t;ointed out 'oy Bruj3wicz (190 b ), cause 

a reductian o [ the oxygen in the sedinant, a nd thus favour ' the 
grawth 
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of r:~,,:';:;i1eti te et the e .~ :pel':.se of be:rl:,-tite. :iS V .... 8S .œeLtioned 

esrlier, . ara w3Ll ~~eserved oolitic structŒrss are 

J,-res :)üt, tl: ,~ 1ron oxide : ,~inGra.l. i3 p'8do(ciw~ntly ~'l,3m.atite, 

whil a where fresh crenules o~ indisti~ct oolitic form.s are 

pr 2s011t, mèlc..:;ùe ci te is the pr'3donin.s.nt min'3ral. ln the 

fi1:'st C .':.3:j o:x.'y ,~ ~: rL tion by .. ave action ':·PP",rently produces 

he~':1atitG, NhiLo v'lhere less ::1>:.;;i t: : Lionr:cQ 'oottOiil ventilation 

t. d .\~ëS .f;l.c.Jce, granules of BSGneti t,e occur. '11his lee..ds the 

:"uthol' to the c~: l1clLJ.sion that th 'l rwe;netite is the primary 

preciyitcü3 aiiL tha'\; hel1l,.:~ tj. te occurs >,.l'lere oxyg en has been 

~: eta :,:or1-t,ic .: oditica tion (for.:,ti:)n 0:::' il8',J m.iLGrsls 

as a r~3ult of solution, haat, ~lld pre ssure) of the iron 

formation i8 c188r1y shown in the lwrth }'in,:~ er La,' ~e a rea. 

ln tü ,:;S3 ereas, COéHse si1i.c,,:,tes, ar':L'\'3cisOlLit::, and curr...::.iIl~-

tonite Lave cevelopea, Bnd the s rain size of tte ~usrt3 

zraàusl1.,r incre ;':l.ses ;,' 8 the 2mount end size of the 

ar:L'v.3dsoni te 2cnd cumminGtoni te L .cre 33 es, é1nà the grain 

size al' the ,.,) u8.rtz is more unitorill in tHe ; ,~.ore hi ,~h1y 

: ,,3t emor'f,!tQ8ed rock. . . .:ih 3 arinL~ G,L.:, :.. L ,in,; nre e.lso more 

CO!iJJ,10n in tll ,3se illore alte.r-ed :CU'Gas. 

lt is llote~;iorti:.y 'chô.t the forr.c.e t:i.oll oi' seco , darily 

enriched iron 22 teria1 h 2S not occur rad to ~ny extant 

~nY'ù Lera ' .. L;loin the }i'enir.'!lore il;on for ':lat~Lon, ':;ithclr in t h e 
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roc~.è. 

Conclusioü. 

Ihe ax t Bnsi v a well~expose~ arass of the 1afiimo~e iron 

fOL:-J,J tiCLl r3st in an uncüs tur oed mann ,:;r, ;;rool'\blv '.~i th 

initial di~s, on th3 stable ~n iss b2ssent. This 

r,-ü:nio .. shi~l b " s .f.! r'ot c ctad tha ;:.;e units :['rOTil Eüt-o.Nitiot ... 

to 3 ~ra at 9XtSfit, permi~in5 a ~ tudy of the oricin ~l 

nUllers.ls, t J .·~tur8s) c.ü<1 structur ':: s of' t'.:e roc ~·s . 

The t extur e ~ n6 stratigraf~ic re12ti ~ils o{ the iron 

formetj.oLl inciic 8. te that 't; .. i3 roc~;: is ::, f!~2rin3 ssàim::mt,:,ry 

cIlei.lical f.(·;; ci,:-, i T, i, te. '.L'.h", iron cont ~: ine6. thereiü vias 

.!:-':;:,o'Jél...;,lJ c.i3s01 ved. fr~m ~ül ')10 l.;.:L ;~ 3uri'aee')y tLa 

It seer;lS 

li~ sly ~hat Joth the iron ail~ silieB were tr ~lisporteu in 

nolloi~al for@ and were proteeted trom preei)it~tion by 

or6'-nic::J tter. 'l'~~is iron-rich r:wtari ·,·. l CUQ 8ccoffipsnying 

siliec,vels (~~'p osi teu in 3. restrict:3ri msri{1j oasin ·oy 

81ectr~1.Yte3 of the sea or'oy Elutual 'preei)i t2.tion of 

iron and a ilie 8 hyarosols. ~estric~ad conditions Bre 

'Oe p:cecil'i 'Coted iO,l1ci to v:) ne entr ,-~ te su.:LCieie nt iron 3nd 

sil.ica. ~o to_' .. >. the thicic: iron-ri ch uni'Ls. ':L'he l'pte of 
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01' th::,; oasin. 

JilicEtas form 

wL9ra 8uffici811t i :l;U:-.:i ties oÎ "'C~iJ ri ~,;ht cO.Gl.;osi ticm e re 

l'I'3SC)iJ.t GO cO'llj.n :.. ;ith t.t<J silici1 a nd 1:.:·on :C'rsction. 

. . 
'GO t ~ ~ :: L::·f..Sll1. 

'.l.'h3 ~e.lliJl!.ol'e L : Oll .LorIii'Jtion, o~~ce .p'G in tl. "\ .:c.;~·:ion 

IlO:ctl.i. Oi 
. . 

i: lli~-~ er ._ !:l l··:"~ , . :i.:f'3c~ed 

fOrIn.:0tion in t~1.i::> Se i LlJI1Ce 01. eveüts ::..s discu.ssed in tLe 

ô:,ctiOll 8üti'L18cl 'IOri . .::;Ll of th'3 ..:.;edi:ne.nt'.: r~r~erL)s." 



109. 

Chio8ck Formation 

General dtatement 

The Chioack formation is predominantly a clastic 

for·mation. It consists of conglomerat es , arkose, greywacke, 

minor shales, and sandstones. 

The formation cannot be divided into a sequence of 

continuous horizons of different rock types, as it is 

made up of" thin to thick lensitic units; a particular 

type may oceur at any position in the formation and is 

often repeated. To illustrate this, the section west of 

Strain Lake consists of 100 feet of friable arkose, mainly 

buff-eoloured, overlain by 100 feet of alternate, 2 to 20 

feet thiek beds ot red conglomerate and red sandstone; 

while the are a west of Chioack Lake conteins 180 feet of 

well-bedded greywacke and then more than 100 feet of well­

lith~fied arkose and granule conglomerate. 

With such contrasting rock types there is a considerable 

variation in the cement of the Chioack . roek. It may be 

anything from silica and iron oxide to clay material. 

Authigenic chlorite and serieite are eommon in the greywacke. 

Each of the main rock types is treated in a separate 

section. 
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~LAT3 53 . ~iew showi ng Chi oack ar kose ov erl vin~ s and stone, 
s out hwes t of t he Wes t Ar m of Finger Lake . 

.rJL::' .. '3 54 . Chio ack shale e as t of .::3 tr a i n Lake . 
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Greywacke 

The author uses the term greywacke in the manner of 

Pettijohn (1943 p.944) who1after reviewing work by Krynine, 

Atwater, Bruce, Bayley, Irving, Van Rise etc. concluded that 

greywacke connotes a type of sandstone marked by (a) large 

detrital quartz and feldspar "phenocrysts" set in a (b) prom­

inent to dominant "clay" matrix (9.nd hence absence of infil­

tration of mineral cement) which :'D.ay in low grade metamorphism 

(diagenisis) be converted to chlorite and sericite and 

partially replaced by carbonate'c) extreme angularity of the 

detrital components (microbreccia) (d) presence,in the 

smaller or larger guantities,of rock fragments mainly chert, 

quartzite, slate, or phyllite and (e) certain microscopie 

structures (gr9.ded bedding, intraformational conglomerates 

of shale or slate chips, slip bedding etc.) and (f) certain 

rock associations. 

Nature and Type 

The greywacke is dark grey on fresh surfaces and a 

brownish-grey on weathered surfaces. The rock is hard, 

fairly tough,and usually massive. It is composed of angular 

quartz, chert, and feldspar grains set in an argill aceous 

matrix or "paste l1
• The matrix comprises about 15 to 40 percent 

of the rock. Generally with the fine-grained clastic material, 

~ higher proportion of argillaceous matrix is found. The 
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L~·j:":;; 55 . I <icrophoto ,;r a h o f' thir.. section of Chioac 1 

;:r ey-wa c _\: e south of : in ;e r L8.L-::e . x 18, pol arized 
li . ;ht . 



matrix contains an authigenic mixture of chlorite and 

sericite. 

113. 

Bailey (1930 p.86-88) emphasizes the argil1aceous 

nature of the cement of greywacke,and i :ettijohn (1948 p.244) 

repeats this characteristic as a 0iagnostic feature. This 

clay mutrix has been used 3S the determining feature for 

the greywacke of the map area. 

Composition 

The clastic fragments in the greywacke consist of 

30 to 60 percent quartz, 15 to 40 percent feldspar, 5 to 25 

percent chert, 0 to 15 percent mica, 0 to 10 percent granite 

rock chips. A typical sample would contain 40 percent 

quartz, 25 percent fe1dspar, 15 percent chert, miner quanti­

ties of pyrite, graphite, and rock fragments. Fart of the 

matrix , which com.prises about 25 percent of the rock, 

consists of rock "flour" i.e. finely ground rock debris. 

The quartz and feldspar grains are mainly sharp and 

anguler te su~ounded, with the quartz usua11y having 

undulating extinction. There are a few grains of quartz 

wi th secondary silica deposi ted in crystal COl.i.tinui ty wi th 

the original grain; the abraded nature of these inàicate 

that they are of detrital origine 

The feldspar grains are mainly microcline with 

suboràinate amounts of orthoclase and plagioclase. The 



114. 
plagioclase shows albite twinning and perthitic structure. 

About 20 percent of the feldspar shows slight alter~9tion 

to sericite; the remainder is very fresh. 

'l'he chert grains3.re usually well-rounded to 

sU~'ounded and consist of a microcrystalline aggregate of 

quartz. 

Rock fragments when present, consist of quartz and 

feldspar)showing granitic texture and composition. 

li'erromagnesian minerals are usually absent, but a few 

flakes of biotite were observed in several thin sections. 

The dark colour of the rock is due to the c18y material 

surrounding the mineral grains. Microscopie study of thin 

sections of gre~~acke shows abundant fine green flakes of 

chlorite with lesser amounts of colourless sericite, and 

sorne carbonate and talc. Finely-ground rock debris is also 

present. 

The authigenic nature of the chlorite and sericite 

is clearly indicated)as crystals of these minerals pene­

trate the borders of the quartz and feldspar grains 

("chevaux de frise" structure 8fter ~ettijohn 1948). The 

ch10rite shows litt1e]if any)preferred orientation, but 

the sericite usually grows parallel to the grain boundaries. 

The composition, amount, and texture of these minerals 

are usually inferred to indicate changes in the rock caused 

by deep hurial and folding. Pettijohn (1948) suggests that 
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"this readjustment takes place upon the least provocation". 

Pyrite and graphite are visible in most thin sections. 

The pyrite occurs as euhedral to subhedral cubes, which 

replace the matrix and the grains of the greywacke. The 

graphite which occurs in very small quantities, is present 

as scattered flakes. 

Texture and structure. 

The greywacke is generally massive and devoid of 

closely spaced bedding planes or cleavage. The bedding 

planes are usually indicated by a change in grain size 

i.e. a thin,fine conglomerate lens or a slightly coarser 

bed. The rock tends ta have a uniform dark grey colour. 

Usually quartz and feldspar ccn be observed by the 

naked eye in a rock specimen, but in aIl cases they are 

visible ~ ith a hand lens. Microscopie study reveals that 

these grains are sharp, angular,and elongated. 

The greywacke near the western boundary of the 

"i].lrough" is more coarse-grained and contains a lower propor­

tion of clay matrix. 'l'he grains show a high degree of packing 

similar to an arkose. Greywacke seems to grade into arkos~ 

in places, particularly as observed in thin section. 

In sorne cases the perfection of the packing of the 

sand grains is due to crushing of the individuel grains, 

v"hile in other cases it is due to normal sedimentary 

processes. 
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ln any particular bed, the coarse grains are remark-

ably uniform in size. In adjacent beds they May be cons id er­

ably finer or coarser. 

No ripple-mark structures or cross-bedding were 

observed in the greywacke. 

Origin and Conditions of Deposition. 

The angular detrital quartz, feldspar, and granite 

fr8.gments existiilf~ together with clay material in the 

greywacke)requires definite conditions of origin and 

deposi tion. Chemical weathering must -oe incomplete in 

the source are8., l'ind there C81lnot oe much chemical 

weathering during transportation of rock material. 

,sedimentary classification must not progress to such an 

extent as to separate the fine-grBined material from the 

coarse, as both are deposited at the san~e time. rtapid 

erosion accomplished by running water is a condition 

whereby the fine grains are relatively protected from 

erosion, while the coarse grains are abraded. 

'Ihe thick m8ssi ve beds comprising the greywacke 

suggest either (a) rapid deposition of mAterial of 

constAnt type and _Dro ;ortion,or (0) reworking more 

thiuly bedced deposits by strong shore CUlTents, 31umping, 

storm currents and the like. 

Concerning the mode of ori gin of grits (used to refer 
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cO:I'se, iù :.. 33dim;J Li.t cont uinirq both, .9.no. in edùition there 
,,:oUle; ;3 8. tellé 2IlC'l 1'01' the ordinar.7 L :VJs of Gr8din:~~ to 
operate. 30th th3se con~ itions tend 'G0 ~e 0 ~s8nt. The 
co ~rS8r ~r ained . ~rits co~tain Oill..y C08~S8 f1' 8~~3hts and the 
eAC :..;ed ln, ,il l'ln a - c:raiEaU,;;o. trix. 11, then, thè 1'inè--:o:rained 
,-:'J-,trix reprssents e .. f ·t;.·'· se . i itcreüt fr'on-: V~8t 0i the ordirle.rv 
d3trit21rié:;t ~ri?ls ,chat :..:ll".saJeij,« l'Li8- :,T8iLSci, nmstc.e 
one of CGLJ.oid8 ~ dU3~~llSioll. lt i3 J ostuleted tberafore, 
tt2'G t h~ 2atrix o~ thes~ ir its revra3 3üt:::; & colloi{al ~USpellSG 
01 circ:", :)'.! "Ll,,~L~ : __ )us end sil..ic 80US {aEn :l ria.ls, ,v hic1:~ '. .ere 
su:'~ Jct to cOL::tc--:-nt :clocculi.-;tioIJ, .30' .: 8corüü .~ (; c0n :,tent 
c O":'::Jo1l8 nt of' ,311 tlE roc l

-: .::! oi l:.!ÜS ? roul :t'rOE :;in8-,':raiEec1 
to C0 :',:::'.:3'~; ,;ri ts .....;in~3 it fO.1·~·LS Ll c'"j8rds of o'J l) 3rcent of :~V " fl 
l-~ , :3 (;0 :: "':'S8 <ri t3, i t f0110ws ttFl1:, 2CClL 'ul ? tio~ .. of this 
ù~['te,ci,cl ~)y 110ccult' Lion :(iU3t hf:vec8;:lD t8; ~ in ;2. 1. l..sce very 
l' 2 ~)i{ly. :": 1'01. :\03wé'Jll (1900) h ,"3 Si .. '-(; ~:~3St3d t~·!:=:t C0-1~l'eciJ:Ü­
t ·~ tion o ~. 'chase tin::: -,] sin.::;d colloid e 1 :,l':;t:~ ri e ls t p,lC 3S ::l8C e 
oy th e 9cti:JD 0i J lactr0-90sitiv9 colloit s ~ nd t· ~ · t iL 2n 
en clo;3(jQ o:c :,.: rtie.l1y e nc.loscd '~; .: Slll, ,Pi<: ci.::,i teLion oI tine­
~ )r'in.3d 3,:di:r·.,nt Cfiy t (: .' :e l;Ü',C8 ".Tst such '-1. l'ete tl,::,t 8ven 
wh~re tba su~~lv is not c0ntiLuou3, and the 6 2 pth Ol ~p ter 
Ilot ::;r"~31J., tI:e 3edi.r::i.-:::nt :,r:"_:",,, ins ur:.e'l:LI" :!I·eutl·" 'C 2Q into <r8J.Jes;t. 
l i loc cul s.ti o. of 'che fine-' Tg ined r:"c:": t8rj. : l...:~G00>~L~ce 

contLuCJu.sl-;r ;·nc 80 'G.f.t3V t,eCBe.:; intim?t.:-:1 TT rü:xe6 "ith the 
co': . .L·.3 e Q et l'i t è;.l Ir,:::· t-:JI' i::31 Li;, ',: t'IV:" S r',~ :c i OQ ic", 11 'T L i cl Ci O,'jfi 
.~it : in th~ basin of ~ep02i~ion. 



f}.lhe last part of the JoodlAnd discussion is of 

particular interest i.e. "the flocculation of the fine­

gréüned ::n.ater:i.'1.1 ."'lust take plA.ce cOhtjnuously". 
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),s long as the supply of fine ffi"lterial and coarser 

detrital grajns is constant, 8 uniform rock consisting of 

internixed fine clay .rJ1."l teriRl and coarser clastic material, 

closely iü termixed will forme .l-{ela ti vely ranid con tinuous 

deposition and the reworking of the sediment by currents 

would produce a massive rock rather than a layered rock. 

In the Chioack formation this type of structure is typical. 

Boswell (1930 p. 378) states as follows: "as soon as 

the supply of suspensate (clay material) ceases, that 

which is alreedy in the water settles out, in accordance with 

the action of gravi ty ano. of elec"crolytes ,and becomes 

o.ifferenti8ted in the process. According to its mechAtiicAl 

composition the resulting deposit may show banaing." The 

last mentioned C8se applies to the lower Chioack horizon 

found west of Chioack Lake. 

Pettijohn (1948) considers that greywacke C8n form 

under di ver·se climatic cond i tions. Krynine (1937) 

describes ISre.)lwacl:e in northwest India. He believes ~ on 

the basis of both lithologic and taunal evidence)that it 

originated under tropical conditions that varied from 

savannah throuGh prairie to steppe. 

Pettijohn Quotes Fischer as stating thétt the greywackes 

of Germany Are not characteristic of any particular climatic 

regimen. 
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Eskola (1932) points out that the absence of iron 

oxide concretions in the _;rchean greywacke of Finland 

suggests a nontropical climate for these de~osits. 

fettijohn (1943) reached a similar conclusion for the 

Canadian !\rchean greyv"9.cke. 

If greywackes were ta originate under tropic conditions, 

more critical. conditions of origin would be necessary to 

prevent complete chemical breakdown of the minerals. The 

odds favour a cooler drier climate. 

The small c8rhonate cont ent of the greywacke of the 

present mcp are a suggests a low pH factor of the water in 

which they were deposited, thus inaicating a cool climate. 

The presence of graphite in the greywac·ke suggests 

organic activity. Both ~skola and Pettijohn attribute an 

organic origin to the graphite of the Bothnian and Archean 

sediments. 

Krynine regards the pyrite of the Bradford greywacke 

(faleozoic) as the product of early penecontemporaneous 

diagenesis. The sulfate-reducing bacteria are thought to 

have acted upon the sulfate that was a issolved in the water 

between the constituent ~raias, thereby forming sulfites. 

These then react with carbon dioxide to form carbonates. 

If such an interpretation of the ~rigin of pyrite and 

carbonate is correct,it f'urnishes strong evidence for 

a merine origin for the gre~vacke and for the presence of 

bacteriel iorms of life (Pettijohn 1948 p.249). 
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'l'rask claims that l .gercent carbon is the normal 

content for the average marine sediment. The greywacke 

within the map area appears ta cont~in about this amount. 

All graphite is not of sedimentary ori~in, and there 

is at least a strong possioility that weathering of rocks 

containing graphite could produce sorne of the graphite. 
detrit. !' l 

However,/ sed in~entary grAphite would hardly be as extensi vely 

distributed as that present in these roc~s. 

The presence of pyrite and graphite, if the above 

manner of origin be correct, necessitates reducing conditions, 

such as accumulation below the zone of oxidation. 

The following factors indicate that the source of the 

detrital material of the greywacke was principally the 

granite and gneiss area ta the west 01' the map area. 

(a) similar composition of the detri tal f;raiHs of 

felâspar. 

(b) rel a tive proportions of feldspar and quartz. 

(c) associ ated arkoses conglomerates derived from 

granite and gneiss. 

(d) source of material close to loc <:üe of present 

sediments. 

The hi ~.:;;h chert conte.nt of the greywacke resting 

conformably above the iron formation, suggests that the 

chert was derived from erosion of the iron formation. 

The granite gneiss i8 probably the source of the clayey 

material~ however, it is possible that this materi a l came 
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from a different source, perhaps even from the east. 

The content of clay material in the greywacke increases 

from west to east. This might indicRte that the source of 

this material was to the east; however, it could 81so be 

explained as deposition in quiet water et a greater distance 

from the source of supply. -~he presence of sandstones and 

conglomerates along the granite gneiss contact indicates 

rapidly flowing water. This precluded the deposition of 

clayey material in this locale. 

Pettijohn (1948) after Fischer, considers greywacke 

as a "poured in" type of sediment requiring special tectonic 

environment. As evidence for this he mentions (a) muddy 

matrix indicatiIlg lack of sorting (b) massive non-stratified 

nature of the thicker beds (c) lack of cross-bedding, ripple 

marks, graded bedding. 

Greywacke requires relatively limited chemical break­

down of the rocks in the original source area, short 

transportation, and relatively rapid constant deposition. 

~Pouring in" ' of great quantities of sediment in a special 

tectonic environment,however,seems less justified. Greywacke 

seems too extensive a formation to indic ete a special envir­

onment. The muddy matrix indicates simultaneous deposition 

of clay material and sandy material. This could happen in 

a shifting marine basin of limited extent which is supplied 

with a constant continuous supply of clay Rnd detrital 

material. 
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r L~,'l;~ 56 . _ 'icrophoto&;r aph o f t hin secti on of Chioack r ed 
sandstone wes t of J train ake . x 18 , ordlnaTV 
li ,:ht . 
lo te : ùark matrix which 'i ves red colour to t he 
rock . 

rLATE 37 . Chioeck sandstone W3s t of t he south end of 0trein 
L2ke , ShO"VlIJ. ,~ cross - bedded structure . 



Lack of sorting in an individual bed indicates 

constant stable conditions :Lor tha t bed only; there may 

be a l apse of time before deposition of the next overlying 

bed. 

8tirring and mixing by oottom currents and/or slumping 

after deposition coult produce massive beds of considerable 

thickness, although these agencies do not provide as simple, 

or as straightforward an explanation as that of relatively 

rapid constant deposition in a shifting basin. 

Uplift of the adjoining landmass would initiate 

such conditions. This feature is strongly indicated by the 

beach-like uncomformity (page 157) at the base of the 

Chioack formation. 

Feldspathic Sandstone 

West of 8train Lake the greater part of the Chioack 

horizon consists of massive feldspathic sandstone. The 

colour of this rock may be buff, red, grey, or black 

depending upon percentage and type of iron oxide minerals 

present in the cement. In pl~ces west of the northern half 

of the lake it is ouff in colour and it is interbedded with 

a red cOllco; lomerate. i.he cement is limonite and hemati te 

respectively. 

~est of the southern half of the l ake there is very 

little arkose or conglomerate present in the Chioack 
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horizon, and the formation consists almost entirely of red 

and grey feldspathic sandstones. üome of the dark grey 

sauastones contain rounded grains of quartz or fe1dspar, 

2 to 4 mil1imeters in diameter, set in a much finer 

sandstone matrix~ 

Composition 

The rock consists of about 50 percent quartz, 20 to 

10 percent feldspar, ana a small percentEge of sericite 

I;lÜo. chlorite. 

The cement consists essentially of carbonate with 

ve. ris.ble pro.f:Jortions 0 f limonite and hemati te ,and .perhaps 

sorne magnetite. ~he megascopic co1our of the rock is dependent 

on the iron mineraI · or minera1s included in the cement. 

The grey sandstone cement is a1most entire1y calcite, and 

the dark grey var iety contRins an appreciable content of 

hemati te and/ or ma~~ne ti te ol.he type that is buft'-c::üoured 

cont a ins a noticea cle amount of limonite7 while the red 

type contains hematite and limonite. 

~exture and dtructure 

~lhe rock is composed of massive beds between 2 and 

10 inches thick 0 'l'he variation in composi tion and grain 

size between different beds is very sma11 and takes place 

in a very thin unit of rock so that the bedding plane is 



apparent, principally due to its c~eavage rather than 

the changes in colour or composition. 
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Cross-bedding was observed at one place only in the 

Chioack sandstone. At this . locality, west of the south 

ùnd of ~traj.n Lake (fLate 57) no co1our banoing was 

apparent, and the only visible iüdicption of the structure 

wes the cleavage. This produced excellent three-dimen$ional 

blacks witi1 the structure of cross-bedding laminae. The 

u~per and lower surfaces are concave. 

Origin 

The feldspathic sandstone grain is the normal erosional 

product of a granitic gneiss qrea which has oeen rejuvenated. 

~his material was repidly stream deposited in an offshore 

basin. Thp ch~n~e in nature of the cement evidently indicates 

local variations of chemical conditions in the basin of 

deposition, or vari s tions of the solu~ions present in the 

sediment during 1ithification. ~his points to restricted 

discannected basills. 

Arkose 

The arkose horizon of the Chioack form."1tion is exposed 

between the contact of the granite gneiss Bnd the Strain-Bones 

LRke vallEw. It is not found farther than l 1/2 miles west 
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of the gneiss contact. 

Nature and Type 

The arkose beds are lensitic in form and vary between 

10 and 100 feet in thickness. The~ are granitic in 

composition. Interbedded with the lenses of arkose are 

beds of sandstone, generally buff-coloured. Usually the 

arkose beds contain scattered peboles of granite and 

iron formation. In places west of Teeter Lake the 

Chioack horizon is almost complet e ly arkosic with a high 

content of boulders and cobbles (almost a conc;lomerate in 

this instance). 

Composition 

The arkose consists principally of quartz and feldspar. 

The quartz content is about 40 percent of the whole and the 

feldspar 60 percent. 'l'he feldspar content is made up of' 

microcline, orthoclase, plagioclase, and perthite. The 

pla6ioclase is largely altered, although its original 

composition appears to be that of alldesine. 

'l'he proportions of' the vArious minerais present are 

nearly the same as the granite pebbles contained in the 

arkose. In these pebbles the plagioclase has the composition 

of andesine. 

The cement of the arkose is calcitic and/or iron oxide. 



· L!'. 'l'~ 58 . _ 'iero .. r~oto L;r 8.ph o f" t h in see-cion of Chioaek 
arl:, ose ",· st of 'l:'eeter Leke . x 18 , p ol ari zed 
li ~ht . uote : Close p e ~in ; and br oeei a tion 
of .;r a ins . 

127 . 
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,;est of ûtrain Lska the CGIil'::lIlt is cal.:.~i t . .j, e.nd thus the 

ar~:o3e i8 -;;ufi'-coloul'ed. ,:est of 'l:soter 1..J e,ke i t is 

r;rL~ci;a.LJ., linonite',vith mÏllOr he'Tlatite, and the arkose 

and the con~lo~erate ara aark 3rey in colour. 

s.' exture 

'111:e ar !:cos e is ex tre!uoly clos 3-,:;rained, so f.1ûch so in 

t act thet in plAc es, thJ roc ~ in s ome thin sections R)08 RrS 

to be ~r aDite. ~his hi~h de ~ree of pS C '- iL~ is 0 U3 t o two 

t'eatures (a) re;',o:r.'~ün.i:~ our'in; cor(l.)8c tion ( :-.; ) crllshüL; and 

..Cl '=' ,..., ', ' > ,' . f' t \., . '" .. ' 'r. ( '-1 ~ t Cl ,.- - J' .Lr u CuUrl~b 0 ~e brQl~a. L G ~ Ou • 

The l atter f aatura is illustratea JV the offset 

f'ra ,~lI1ents of th,,; reldspar.;raifls _Jhich Wdre h , ter c8!l1e nted 

by a thin film of carjonate. ~hare is cOll~i6erebl3 variatiol~ 

in the ~rain size 01 the ffiinerals composing the ar kose, 

psrticularlv ln tha c~se of the f'eldspar. 

~he sourc e of the arkose a;psars to h6ve been the 

gr anite ~De1ss ta the west. The pîo~ortioDs and type of 

the ~rains ere similar in both rocks. ?he presenc e of 

The ar~os8 a~Lears to be a reworke d f eldspathic 

residuuB which ha s Deen depo~it~d in a jqsin parallel to 
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the Lrea oi the ~r anite ~neiss. ~artiaily ~ ~sint a ~r at s d 

or ù8CO~,' yosed br ~c'.L. i "G::J ril8.y oe fOrni.eCi unGer Eny clima tic 

con6itions, 2ltLou~h a cool clir~ te i8 s ost usuel. 

defosit of ar~'Cos3 coulô h ::,v8 :.Jeen l?I'o\..tuced C;uriIl è; a 

, 
.cl 

re'\Jwr1 :. iLL~; oi" tl~is I"OC :: Cebris, witll the tiner material 

COIlj1.0Hlerates c~ r'e an iml;ort :-'l ut ITl'jmter 0:' the Chioack 

f'ormatio", . 'ihey OCClii' :.· s:Jeds fror: ;3 to ?j fe :3t in thic::-

a typical i.llustra·ciou of IIlUCÙ o~' "[;b.e C;hioac~c fOI'ation.). 

'1.118 conglomerat e horizon mav occur 8. t:::.n v :çoint in the 

Chioack successiou • 

.::~ a t ur' e é: nd 'l' 'Tj:J e 

Genarallv speakin~ the conCLo~erat8 fra~m8nts are 1.ess 

ttan E l nc lJes iIl ûiameter. in sev :·)r a l s !~8. 11 areas, b.ow3ver, 

such as iI:lfficuiat :üy overlyi.i:l~ the irOIl f ormat i on w ;st of 

'i 'eeter .l..J2!:e, th.:; rOLJ.llcled frs. ::SITleüts ,q rc u'jJ tO Id inch es in 

diametar. In 811 C ~ SJS the fr q ~m3 llts largar thSll l/ ~ inch 

are wcll rounded. 

'The rûatrix i8 s8.nëy or . L,os ic, v·,itb El. CJ!"lSllt of 

ccrboüll t e or iroll oxid e • 
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- L~1~ 59 . Chioack co n~lomelate northw ast of dtraiD Lake . 
h ote : r ed jasper pebb1es . 

~L~T~ 60 . Chioack con~l omer_ te (red ) overl vi~~ r ad s Bnds t one 
northw2s t of train L~ke . 
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The c010u1' oi ~h3 ~ock dapands upon ~he type of camant. 

,~es t ol' ,..:"Lrain Lake i t i8 Tau in colour due tO Cl coating of 

goett.i te Bround the saüéi é;rains of the matrix. Oth:3r 

hor izons may be buff or dar k grev coloured. 

The salld-size partic13s of t .l.1e eonglol11srFlte !'} re of the 

s'::me comgositionno. fOI' ~ ::: ;:3 ti: ose of the s and.stone. 

2he roun6ed frassents eOL0 ist pri0ei) a~1 7 of ;r3nite, 

:;rani te (:;ne iss, [HiC il'on f ormation ':dt;h minor yusnti ti 9 S 

of Cj ua rtzite, C;010.cüt '3, Sar.L63 tcms,and v e in '.·wj rtz. '.L'he 

iI-OIl forma tion :t'roc';I"G.8nts a r '3 m'3 inly p ieees of e.cLc;rt or 

jasper; very little iron is present. ihe Isrger fragments 

;:.> ra mainly iron Lormatioü,;:hile tSran it e for IEs the majoi'itv 

of the l ta ti -inch matari a l. 

;fest oi' t 'c.a c8ntre of .:5train Laka ::\t the 'oouüdary of 

t h e iron formation and the Chioae k for msti cn, th3ra oecurs 

a c on,; lOl,léJ l' é:1 t e e 0 _. ;:5 i3 t in ;:; el:: t irJ Li 0 f iron fo rIrla t i on. ':2he 

round ed fr- a ,flan ts 21'e iron 1'or!:, a tion, and the cemeI.i. t cO .L~sis ts 

Oi 2;03thita alla heT,L::,tite. 

Undisturbed iron fOi:·l';.at ionrnay Ce tr ac eô alon:-; the 

o"ld s (on the i ::' c e of 8. I!)üciern eli fI') , to '3. poi.n t i,'ihere 

::.; n;u12I' frat:;.ro">,nts of iron f'or!l1c,tj_on occur in t h2 roc l: , e s at 

the base of an old erosiona l surface, ~h~se in turn ~rade 

i~to rounded bo ulder-size d piaces, so th a t in a lithified 

rocx OilS can ~r a ca the daveIo) ment of the erosioual debris, 



1 

iLlh'E b1 . Con ,:: lomer 3t e of iron t orm8 tion nor t livv8s t of 
fl'ee t e r LaC:(e . 

1 :32 . 
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occurring Et the foot of a Frecambrian cliff. rl'his 

feature indicates beyond a doubt that erosion of some 

consequence took place at the end of iron formation time, 

and that there was an abrupt change in the tectonic conditions 

of' the area. 

Textures and Structures 

The pebbles and cobbles of' the Chioack conglomerate 

are smooth and well~rouned. This well-rounded nature of 

the conglomere.te fragments stands in marked contrast to 

the extreme angularity of the clastic particles of the 

matrix and associated arkoses and,greywacke. 
e~ 

The pebbles and cobbles are moreor less seg~ated as 

to size. Cross-bedding is not common, and cut and fill 

structures were not observed. 

Origin 

The source of the conglomerate debris ~readily 

apparent. The granite gneiss occurring to t~e west is 

almost identical to the granitic debris of the conglomerate, 

and the similari ty of the ]'enimore iron formation to the 

iron formation debris of the conglomerate, is too m!3.rked to 

loo~ farther for the source. Tectonic uplift is suggested 

to provide the con6itions necessary to produce the conglomerate. 

The well-rounded and crudely bedded, well-worn, character-

istic of the pebbles indicates that the conglomerate was 
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formed by an aequous agency. 

The roundness of cobble-size fragments does not 

necessarily indicate that the fragments were transported a 

great distance. As Krumbien (1940) states, rivers can 

produce rounded debris in relatively short distances 
of. 

(grani te fragments may be r'ound'3d in a distance\ about 4 to 

9 miles). The effect of currents at the site of final 

deposition is also sn important factor in producing rounded 

debris. 'l'he cliff-like erosion surface of iron tormation 

suggests beach conGitions. 

The relatively thin and extensive beds of conglomerate 

(usually 3 to ~O feet thick) su~gests that the material 

suppliee to the site of deposition was evenly spread out. 

The absence of cross-bedding and cut and fill structures 

inaicEJtes the probabili ty that the materül was added to a 

basin of deposiLlon oy rivers and spread out by off-shore 

currents. 

Oribiil 01' -che Chioack :rormation 

~ach of the units ffiaking up the Chioack formation has 

beeu described, And deductions 9S ~o ~he individual mode 

of origin have been made. The formation as a whole is now 

considered to try to obtain sorne idea of the conditions which 

formed these rocks. It is felt that this may throw sorne 

light on the problem of the iroLl formation. 



Kr"ynine (1941) suggests that different types of 

"sandstones" su ch as arkoses and conglomerates on one 
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hand, and greywacke on the other, indicate different stages 

in the tectonic and geomorphic process8s VJhich shape the 

successive stages in the development of the lan6mass. 

Buch is not the case in the present map area. The 

greywacke here is merely a sediment \'\Ihich ootained i ts 

constituents from the same source as the arkose and 

conglomerats and was formed at the same time, but under 

less drastic mechanical conditions. 

The sand-size grains ~e angular and irregular in 

shape in the conGlomerate, feldspathic sandstone,and the 

greywacke. All types of sediments of l...he Chioack formation 

show features of the others; they are all related and 

belong to the same strati6raphic unit (400 feet thick). 

For these reasons the conditions of deposition of each 

may be considered together to provide a more complete picture 

of the conuitions at the time the Chioack formation was 

evolved. 

This problem will be considered under the following 

sub-headings: 

(a) Climate and degree of weathering of the source 

area of the sediments. 

(b)Type and amount of transportation. 

(c) Mode of deposition. 

(d) A~~cJ..31 distribution of the sediments. 

(e) ~at~re of the zone of deposition. 



Climate and degree of weathering of the source area of 

the sediments. 
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Arkose debris mey form under ony climatic conditions. 

If, however, it forros under humid, tropical conditions 

removal must be much more rapid than if it were under a 

cool climate. lnasmuch as the formation underlying the 

Chioack . - formation is made up of relatively flat-lying 

chemical sediments, it is logical to assume that the 

nearby landmass or At any rate, the laudmass draining into 

the basin in which the iron ~'ormation was deposi ted was low, 

flat, and relatively stable before Chi~ack times. The lack 

of angular unconformi ty bet-ween the Chio"lck and iron form­

ation and the thinnass oi the Chioack formation, particularly 

that of the conglomerate, suggests that uplift preceding or 

occurring during Chioack times was slight,and that there was 

not sufLicient relief to cause r8.pid removc:,l 0 f the arkosic 

material from the landmass. Esco18. (1932) .qnd fettijohn(194l) 

believe absence of iron oxiue concentration in the greywaci<:e 

suggests ac . nOn~tropical climate. 

'~~hile no uefini te conclusions ma y be drawn from the 

present map area, i t seems likely that the clL~ate was not 

humid and tropical. 

A ieature ~hiDh influences the author's opinion in 

this matter is the appearance of the red conglomerate wh~ch 

is very similar to present glacial outwash aeposits south 



167. 

of Strain Lake. The sand and gravel in the present stream 

bed is similar in texture, and because of an appreciable 

iron content about the grains, has a silYD-lar red colour. 

About 60 miles south of the present map area the 

author observed a dolomitic formation believed to be of 

the same general age as the Chioack formation. In the 

dolomite there occurred several one inch diameter granitic 

pebbles which could only have obtained that position by 

rdfting by ice~ This again suggestscold climate or glacial 

conditions,ana while no definite conclusions may be drawn 

from the present map area, it seems likaly that the climate 

was not humid ana tropical. 

Type and amount of transportation. 

The presence of rounaed boulders in the Chioack 

formation indicates that water was the principal agent of 

transportation. 

The angular irregular nature of the gr3vwacke, 

sandstone, and arkosic fragments indic8te that this trans-

portation wes limited as to time and distance. 

As indicated in the foregoing section there is some 

Suggestion of ice action at this ti_e. One ~ossible explanation 

for some of' the conglomerate lenses within the Chioack formation 

coula be the melting of tongues of ice. 

~ï) - dafting -oy roots or other forms of vegetation seems to be 
precluded in frecambri8.rl tÜles. 
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Kode of deposition 

The massiv8 n8ture ot the sandstone beds, the mn, 

aven beds of interbedded conglomerate, and the 1ack of 

cross-bedaing and cut and fill structures, suggest. that 

streams or rivers were not the last agent of deposition 

o~ these members. lt seems most pvobable that off-shore 

currents rewo:cked and spread the material deposi ted in the 

basin by streams. 

_t,~~oial distrLmtion of the sediments. 

fl'he conglomerate and ar>osic memoers are found 

wi thin two miles of the gneiss contact. ,Ji thin this zone 

there is a consi~erable amaunt of feldspathic sandstone. 

J:!;urttler ta theeast the Chioack formation is princi.t)':ül,V 

greyw8.cke and shale. 

~o the east of the gneissic srea, there is a normal 

oLf-shore :3ssemblage nf clastic seain'.ents probauly deri ved 

from the weather~ng under cool climatic conditions of an 

elevated, though relatively stable lenCimass. 

~ature of the zone of deDosi~ion. 

fl'he presence of graphite and 9.1rite sUl~gests marine 

cOlluitions for 'che deposition of the greywacke. The clay 

material in the gre.1v'iacke inaic8.1Jes a reducing marine 

environment to flocoulqte the 018.1 minerqls. 

~he nature of the arkose and conglomerete bodies 



indicAt~s th~t these are thin, evenly spread outwash 

de.:;osits formed in a basin bordering th'~ Gneiss. The 

cement of the conc:.;lomerate and 81"kose i8 not "Lhe SElIne 
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in all localities, which suggests that the basin was 

éivided into sêctions in ',Ir_ich dif'ferent 9hysica1-chemical 

conditions existed and vIDare different conceütrations of 

material in solu ~ ion were present. 

i~ bner Dolomite 

General ~t8tement 

Conformably overlying the Chioack formation is a 

dolomitic stratigraphie unit raferred to as the ~bner 

dolomite. It is between 100 and jOO feet thiek, relatively 

unifo1'm, and contiüuous slong the strike. 

Fetro~raphie Description 

This unit is generally a very fine-grained, light grey 

roc::C which we8thers to 3 li~jlt ouff colour. It eonsists 

01' fine, UfÜ form grains (2 millimeters in di Ameter) of 

carbonate, and scattered concentrations of quartz. Crystall­

izatioh of the carbonate mineraI has aIl but obliterated 

oriGinal granule to oolitic structure, however, in some 

th in sections of about twice the normal thickness, it may 

be seen. i;pp?reütly the amount of ë.ust-like materi E, l 
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whieh inc iestes tt.e Qoli t3 structur3, is ver.;! sm,:-:.ll 

and UllIlotic e a bl8 in l' 82:uléu' th:'!l S :JC L.:Ju. ~t~énrlln6 tes ts 

ca~bon ~t8 is aolo~ite. 1be buif colour of the wd8 ~harGd 

howeve.L', i.c:"ûic ,'tc:: trot 

l 'ine-c;r;::: ined or- ü'.Ïcroc I.' /'-' lJJ lliils C: u r~ l'"GZ is fJ r e sen t 

1.:U3ti ior;-; of striüC;8rs 3Ilà.i~, 0::"r~t l:,rot.rus ions of the ,~u.grtz on .-

>3Dds or '~iOl.O~ .ite 81'3 CL3Uê.l.ly 3 êv e r e l :L'cet tlüc : ~. . Joints 

i~ear tl~e Do.se of t is IlJ.8inber, Lov~a ve:c·, s8.Il(.-siz8 

isw~:ll-developed i'HlG cross- Cicdcl1i0 mov ne pres8Ht (top 

~h8se im9ur3 dolozitss usuell] w92thGr te a light. rusty colour. 

1l0t ·='. lj i.v LlJOr t h3 ·GOy of the forro/'l.tion ;:j est of ..:>tr e in and 
,~ ~ 

. ,., '. '-' " 
LI:.:, . ...: ... :::::.::. • 'Lh·a 

~r airr3 of yU3~tZ. 
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~L~T~ 62 . : icrophoto~r R~h of t hin seC~lon ofi bner d olo~i t e 
Bes t of ' tra i n Lake , x ua , .fJ ol ari zed li ~ht- . 

.lJLA'l '3; 63 . :<i c rO l-lhotO f- T aph o f thin s e C~lon of ~bner Qolomi te 
e a s t o f rl ee t '3 r l eke . x 1 8 , pola ri..z:;ed li :-::h t . 
~ , ote : uartz strill;;er . 
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The contact of the ~ bner dolomite with the overlving 

e~lcareous shale is not exposed, however, indieati~ns show 

that it is relptively abrupt,as in several Ioealities a 

chF,nge is noted within 8 distance of [) few feet. In the 

northern p art of the map area (north east of F'ingerLake) 

buff Golomite ana ~haie are interbedded through a strati­

graphie distance of severai hundred feet,indioating an 

oscilletioü of depositioüal conditions. 

The ori~in of dolomite has not been satisfaetorilv 

expl~in9d, even thou~h colomite is extensively distributed 

throughout the ~ eologic system. 

The most wi6.ely Aocepted theory :Qostulat'2s th9t dolomite, 

whic~ has not been precipeted in the laboratory, forms as a 

result of replacement of calcium carbonate by magnesium 

CGrbOnEJte t'rom marille waters uuring or shortly atter deposition. 

ln sorne cases it js recognised thDt dolomitization tR.kes place 

a i'ter "uriel anc: u:plift, And therefore oocurs cons id erably 

later in the history of' the sediment. 

fhe intimate association of quartz wi~h the carboLillte 

suggests thet is was precipsted at the S8mB time as the 

oritSinal carbonate. This feature, the composition,and. the 

~ranule a nd oolitic taxture of the rock resembles those of 

the iron formation. 
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Silicitication of li~~s ton2 snG ~OlOfdt 3 S i8 not an 

unCOID.::JJ.on tes.G ure; it hgs J26n dascri~8d in th3 rnsote 

Dolomite, Ol/wcili ta Ch.:: rt, dllsJ.wpee oolomi t 8 (Ordo" lcian), 

ané, the Ca~r;'G riElù ooli tic li:~lestone of T;)Trone, Panns}l vania. 

7hos e .,'ho have 2 tué' i 'J d 'elle a :f.'oI'e-men~ion :.:: o. roci.;:s COllS id.er 

ttlt::":t th:L3 proc3ss ,'(:.2Y occur early or lste in the diagenetic 

process. ~har e is no unanimity of oinion on th3 subj ect • 

.L"sttijohn (H:4~) f s voui's El reL::tively lete me tasoInatic 

ori ~in for ch~rt nodules 

Dssocü'.te d ',vith TI<iolom,ite, siderit e , p"~ospbat3 roc';-, El nù 

11 si1ic 8 viere t · tl- .' l ' ' . pressa ln 118 orlGlu2 cna rnlcel ;;reci pate, 

11lOVè'I(1·snts (in seuimem:;s on17 .i:-~rtill y' lithified ,ma still 

co._t a iniü,,;, sea I/J é.: t c I' ) ,;i11 nffect the solc.Lility 01' the 

si1icB. in th e t38dirrLuts. Roc !,:::, und el' loeê tene to hav 3 most 

.j:::> ,Lu',Jility of ", ilic 8. is c;rê-::.tGst unéiel' fli,;h pr e.s sure sild 

~ointi3 out j'wllere the ove:.c-till'ust oet~iüs to ,.'O"\/d, stresses 

~re i~ , t s~tly raduced, interna l prass~re ia r eli aved and 

'C .t'lé) aoili ty of CC)L!,' ~I' ~:; ss ,, 6. vv?ttel's to 
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retain silica in solution is v8stly reduced." 

ln accordance with this theory the most hit;hly silicified 

beds must héi ve been (a) those beCs from which the water W8S 

most di tf icult to expel (b) thos e in which silica was in 

such a form as to be readily dissolved by water under high 

pressure and (c) beds in \\111i ch vif ater could h?, ve been forced 

f'romadjacent beds of t.;pe (a) and (b). 

This suggests that a variety of degrees of silicification 

would occur within the rock. 

tollowing Tarrs ( ) and Kays ~947) concepts of 

geosynclinal conèt i tions, the au thor vi sU étlizes a considerable 

thickness of very fine- gr s ined marine sediments still 

incompletely li tbi1fied, con La ining primary silica subj ected 

to tectonic movement. These movements cause migration of part 

of the contained silic8 to form the box-like network of 

stringers of quartz. The remainder of the silica rem2ins as 
"f-

a microcrystalline aggregate grains of quartz in small blob-

like concentrations. 

~er Shales and Schists 

General Statement 

Overlying the Abner dolomite is 9 thick assemblage of 

fine-grained detrital rocks which in many places are highly 

schistose and contorted. They may represent either a revival 
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of fin8r-~raine6 sedin2nt&tio~ of Chioack tv~e, or consist 

S2st of the centre sud no~thern ~art of Fin;er Lake 

the Abner dolomite thins out and is iilteriiil~erdd Dith 

ahaies. ~he relations oi the beds SU-~82t tllat sedimentation 

tl18 

of 1.,1:0; dO.iOLÜ-C;e 'cook plece in 8. more r;jstricted~jasin snd 

_ ':):r i 0 ct 0 f t l me • 

to iolcing :nd thrust raultin~. 3tructural rolstions 

inaicats ~~at tile attitude of ~uch faults ~ou1d be s1i~ht1y 

~etro~raDhic ~8scri)tion __ o. ___ ._.0=..::_.0:.=_ ....• _ ... . .:.l: __ .. __ . 

::L'he cO!U..l._osition of t~is stl'ati~r'a.:._2.ic unit v::,ries 

distill~ui3h i~ traa the Uhioac~ formation, but 6ônerally 

nf':':--'used "Co cl 8si,Jl.bte 8 fin3-t;r.cüned roë~_ '.,i th-ai:ï-- -­
irTllJort2.nt cont,nt 0:1' fin:;-(~r=iüGd hydr'ous "lum:i.num 
silicuta. 



The percentage mineral composition is usu 8l1y AS 

f01lows: 

l!'eldspur 

hydrous aluminum silicate 

Graphite 

l-'yri te 

40 to 60'16 
/ 

Almost nil 

40 to 60% 

o to 6 0% 

o to 5i~ 
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AFJ The quartz commonly occursjangular, fine grains about 

0.01 to 0.05 mi _limeters in diameter, although in sorne beds 

co erser ~r8ins are present. 

The hydrous él luminum silicates consist of the minerals 

sericite, t alc, and chlorite. Grain size is less than 

0.05 millimeters. ln some cases there is rendom oriental,ion 

of this materi al, bu~ usua l ly the ~r b ins 9ra p ~r allei to the 

bedding a nd concentrated iil cert 8in bects, TexturaI details 

suggest the t some ot this mat erial i3 of detrital origin, 

thou gll much of the parailelism is obviouslV due to metamorphic 

changes. 

Interbedded with the volc anic rock e pst of Laur A LRke on 

the ~astern edge of the map Rre ,Cl, is a rusty weathering shale 

with beds con~alnilig en iron silicate, in a groundm8ss of 

fine-gr a ined quartz. 

r.rhe texturi.::! rel s tioIlShip of this roc ~c\. is much the S'1me 

as that of the iron f'orma tion members. Eere, however, it is 

interbedd ed wi th sLLiceous beûs wi th a h i gh pyrite content. 

These rust y weathering units, which are about 100 feet thick 
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end s 8ver e. l rd1es 10llG ,cre ou tsidJ the ere[:~ and scope 

of this thesici, out it i3 oi iLterest to note tha t 

the; OCCUI' ClOS J Ly aS30ciated , in positioL a t le cst, 

witL the volc snic rocks , suC Bom ewt~~ ~e s ~2cle t he 

ferru .:o i LOUi::) sh:ùe ~wr izons of t,he iron formr tioL.. 

however, they 6iff3r in ~ha~ the i~on silicates Bre 

cOill; ',only ol'i ~n t .:: -ced f·~:cél181 to th e beddinc, :,;11ile those 

in the ii'on i orJ1_,-,tiOll ,=;r3 ah~ays o f r8.nc1om ol'ientation. 

iron form· tion to cryst 21liz2tion [rom d 8111C 8 G~ l, 

3nd considar ~ those o f . th~ "dha l es a nd 8c~ists" u. it to 

of ~:r c 1n size, ori :=: ntc, tion, c om.i:--0 ;ü tior;. , . nd lac~~ of 

Gra~hite occu_s as verv fine : r a ins concentratsd in 

cert2iü Lo1'izol.s 1yin6 tü the eas t of rl 38tGr, 130nes Etlle: 

:Fiüger "L 8ke s . ''::his r'18 teri e 1 i "-.l.:.J S i 'ts a. d ar i:. ,:;re y to tlack 

colour t o the l'OC r: • .,here the concdntr e ti :;ns of the 

of th8 ;:jouth ene: of.:.eet .3r Lake, pvri t(3 is ;)resent in 

8.:..l0unts liy to ;) percdnt. ln this loc .s lity the roc~~ is a 

typic1 black sha1e (~late 04), in that it is 8 black, 

'l'he ~";r a.pt it e ShélL3 in t It is a :CG :.< is of particuler 

iüte:cest in 9. s !:luch (~ s L'Il sta c~es of s lt 3ration to a black 



~LA~~ ~4 . Microphoto~raph of thin s e ction of f~r aphite 
s ha l e BBst of ~G eter Leke . x 18, ordina r y 
li~ht . 
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~LAT3 6 6 . Outcrop o f ~raphi t e s hale Glt e red to bl a ck c herte 



chert m~y 88 o~served in the outcrop. A cross-section 

throu,:.:,;h él silicifisd s.Jction is 2~S 10110'.is: 

( a) b1ac ~( sl~a1e, 

(b) b1ac~ sha13 .i vh scattared l milli~Bter quartz 

cj trinc;<3rs , 
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(c) nUIl12rOUS l mi1limeter c,i uartz strL, ~;8rs, SO!!le E\long: 

~9ddin6 p12nes .ith silici;ic2tio~ adjacent te tham, 

(d) 111::::c .< cJ:~ : rt \v i tt sC~ltt <!· (-) d."uartz strin::;,~rs, 

(e) conche~681 fracturin~ ol a c~ c~ 3 rt with dvidence of 

016. ·oeddLl.~;, .qIL. no ,: UéU·tz strj.ll(;er·s. 

J.t is iüt crestin;;,; to note the.t t Ls ~;rsl!Lit ) C ::)llt '~; nt is 

L::8S tt.:. .-:: n h s ll' as i:;reb t ::. s the same bed fi ve l'eet ''' \'Va v. 

These pods of chertified black sha1e n~y be 3S lar~e 

8S 3CJ fest long 3nd 40 fe~t thick. ~hey are not continuous 

unifo~ rn mass es , but vsry in ~e Vree of alteration ~ithin a 

few feet ~oth 8cross end ~ lon~ the strike . In 211 cases the 

alt eration is connected ~ ith .·uartz strinzers, althou~h the 

end pî06uct is n8?rly devoid of them. The source of the 

~, uélrtz 8.[;,;:;ea:(,8 to oe the under1yLl2; ,-,olomi te .~videütly 

dur"i üt:: coml~act; ion 0 tulle dolor::.i te .3 ilic& .. 83 expe11ed in 

SO.LLltioll. it paI'I!l;:'; E; ted th8 ovar1yill;::; ,-,hale ana t:::.is 

resulted in loc 1 ~ lteration to chert. The above-mentioned 

eXl~ osure is T,vithin.)v ù3at (p cr ) 8ndicu1ar âistance) ~f the 

dolomite contGct. 'l'he dolomite in this :-:Œea has en é'.bnorm-

311y hi ~h cont2nt of quartz s triD~ars. ~h8 su~j ect of expulsion 

of 8i1ic9 ~rom the dolomit e is treat s d iL th s section on 

_~ bner d olomi te. 
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ütructurd 

'.Ù'18 IhOra contorted section of the v~p:3r ShéÜ e :::mé; 

3chist SJoi.m8Iit éi I" ] Lorizon i8 .. ~ ounéi ili. t h2 vieinit'T of 

t lJ:3 vtr 8 in-l~ ::me.s -:{ in :.:;e r .!..:at.e trou gh . l t ishi ,: ;l':.l..v 

fo.LCl.ad ému sc llis "LOS ê iL con trbs t t 0 tlle GentIy cii.: ; pinr" 

oroudlv :Glded st~le s end tuffs found further ~2st. 

~he schistos : sJries along the ;ronounced topo-

2nQ tirat; ~old;3, ·: re :. i <:; lü.'1 Ct avelopdd. 'i 'hase s tn~ctures 

t:lrG O:::-iê'Iltcted in ..3u.ch ,'; ~I" ~ :! ss to indicat3 nov3msllt 

Ori ;in 

'Ihe lUain \lolmce of sLalas as pr'o~, uc ts 

o~ nor'llè.I::', etri V,l sedil~ ::; nt:::ry l'rocesses, ana as volcanie 

tuff'.s. ~hin saction ;3tUt~ inoicates thst the hydrous 

slumin' silicat3 ~~ ~era1s ow ~ Lheir o~i~nt~tion to s86i-

of lianal 18:::.e \Jh '3re t t'.8 .r.-::):rizon COE::iists Imost mtire1y 

of i~on silicates, th e s a lliili~r21.s are oi ~niforn SiZ 2 , 

0eJs, sUGgestin~ that they a re 0etrita1 ~rains. :hese features were 



15l. 

never observed in the iron formation,further suggesting 

thBt the material of the iron formation is purelv chemical 

in ori f; in. 

The yresence of local accumulations of black shale, 

wi th éW abnormallv high grallhi te content, indicates the 

existence of local restricted basins with restricted 

circula tion of bottom waters. 3uch conrlitions exist today 

in the Black ~ea and ~orweGian fiords. 

General Jtatement 

'l'he central·~nd western parts of the "Labrador Trough" 

are underl ein by volcanics,interbedded shales and diorite-

2:ôbbro intrusi vas. These. lie mainly to "the~.o.pt of the 

present map area ; and are desi::;nated 2 S the Fort Chimo Group. 

As mentioned iE th2- precedinc: section there appears 

to be c, r;radation in the sedinL::lnt<:lry facies from Chioaclc ta 

this s sri es. 1\ 0 evid ence of an unco.ü:formi tv is lmown ta 

exist~ howcver, the contact re €ions 8re confused by foldin~, 

faultin3 , and the ~rasence of the dolomit e . 

The rocks of this series h5ve not been studied in 

detail either petro~raphically or structurall~ ~s they ware 

largel y outside the field of studV. 



152 . 

Corn" osi tion --~ -_ .. -

The sha1es are si~i1ar to those described in the 

previous section on Upper Sha1es and dchists. Thev occur 

as strati~ra~hic horizons about lOOf3at thic k s cpardt ed 

bu thinner horizons of vo1canics. The sha 1es un6er1i e the 

va ll~vs and 51'S found outcroppin6 Llon~ their sides. 

The volcanics inc1uda andesites, ~as a1ts, a6~10m3r8tes, 

and tuffs. l-il10ld 18vé:.s ar3 ;resent (tops up) but the 

me.j ori ty of t hes3 rocks are m~:::.ssi ve andesi tes. 

The sediments and volcariics 3r s intruded Dy bod ies of 

dio1'i ta and (0.;800ro. ]'or the :10S t f3 rt th,èse 2;year to oe 

sills,althouih in many c s ses it is difficult to distin6uish 

betwean these sills and thick volcanic rlows. The iDtrusi~e 

rocks consist of varyin~ proportions of ~afic and femic 

mil1~ra1s, aIl oi' whic .h :~. r 3 t.ii.~hly al tersd. Commonly they 

ar e &S follows: 

Hornbüwde 

.:i:piô.ote 

Loi site 

,sphene O t 1
_, 

a 0 70 

The composition o:t.' the mafic. min :3 r e ls was feir1y constent 

in all sections examinad. Faximum interfernüce colours are 

sGcoüa oI'der olue. '.l.'hev ere optic all y ne;:;·, ti ve, pl,jochroic 

in li,;ht t:.;raen 8.nc~ ,:Ùuish green, 2V isoetv\leen bOa ano. 60 0 , 

ane Z. ta C iS9 L18ximunl of 22 0 • The optical }JI'olJertis s and 

a~vell ct eveloped )r'isffist ic clse.v élg3 inC ic s te tüat the ma1'ic 
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miner~ü is 110rllD1cwde "Ni th the f'o11m,.·iin. ~ composi tio}#. 

~a/K 

3.6 

0.4 

7.0 

The hornbleada occurs a s nadium-siza~ ~rain3 with 

an irreri';ular feat~ ,2rin,: '~,order; i t contains inclusions 

~ nd appsBrs 1.0 be secondary after ~vrozene. The hornblende 

~here are no pronounced, ~ell-developed, fresh ~rains 

of feldspar ~resellt in the rock. Jppareutly it has beeu 

alterea to a f3lty mess af e~idote, zaisite, and ta sorne 

extant &loite. : lteration is so hiJhlv devaloped that 

determination of the ori ;·; inal feldspar is impossi ole. 

The mineral 1Nhich has ô evelopea to -::'hé; ,;raatest exteat is 

epidote. It is pale green, aliJhtlv pleochroic, and occurs 

birefri~enc9 is first order, and it has ~ ~ rallel 9~tinction 

ia Cl coloui'less, non-,ÇL;ochroic mater'ial oi' first or6.er 

interfè,rence calour, sU0G~stin; 'Zoisi ta. :L resent in small 

a.mouHts is e f31ty mass of fi'urous minaral so nÜ!lute that 

det<.'lI':ijlinatioIi oi' its j,.;rotJ8rtiea is impossible. This 

product of caleic fel~spars. 

Jmall amounts of ,;uartz eTe .J:lresent in ;laces. i:3phene 

is presJüt in BOffie loeelities,and at the ceiltre of tte ~rain 

i t is carrur..anl.v l!srtilùly al t ,} red ta lJ..lm.8üi te. 

TïT= -6.fter· U.8.G.i:3. bull:nin Ec. 84b, i?o.;se l'ï6. 



~LAT3 b6 . ~icrophoto~raph of t h in section of basic 
vol canic rock , wes t of Laura Leke . x 18 , 
ordinar v li9h t . 

154 . 
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.structure 

~ssenti2l1y the s80inents and volcsnics conaist of 

6 monoclinal series dippin~ 0t an 0n~1~ of 200 to 45 0 to 

the aast. ~ast of t~a SEf area there are normal fold 

structuras. 

Faul tin~j evicently too~<~ plecce in Ilumer.Jus locali ties 

princi~Jlly as reverse faults slong staeply dip~in~ planes 

outcropping in the v211evs. 

~~s is common throu;shout the "Labrador 'llrou,;h" the 

strssses C2~9 from the aast causing the Fort Chimo series 

to ovarride the olaer sediments • 

..3tructure 

The areij involved in this report lies alon~ the 

western edge of the northern psrt of the so-calleo. 

"Labrador l'rou::;h". 

The term "Labrador Trouzh" i~~lies an elonG~ted basin 

eontainins an assemblaGe of sedimantary roe~,;:.s. Inasmueh as 

the "Trouc::h" consists of Et yourL~"er sedimentary seri3s 

overlyins older gneiss, the term is applica~18 but far 

from descriptive~as the drea is not topo;raphically a 

depression, or structurally a si.ple basin. The author 

prefers the term "Labrador .;eosyneline" becauss the 

structure is, in affect, a folded series of sediments 

v'I'hioh formed in Et r:eosynolin3.1 basin, a;;puren tlv in mueh the 
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The sadimentary series involved in this thesis lies 

unconiormabl,y upon an older t;neissic o.~; sement. This 

re12tionship is well shown in the area west of Teeter Lake, 

and North of Finger Lake. The Lower dolomite, Alison 

~uartzite, and Fenimore iron formation 3rs conformable 

units lyifiG one on top of the ether, however, the Chieack 

formation ovarlies the iron _ormation ".'1 th locally dis­

conformable r 0 1 ~ tions. The Chioack formation, Abner 

dolomi te, Upper 3hales and Schists end Fort Chimo ;;roup 

are :.üso cOLiormable; al though the Fort C ~: imo group 

represents a distinct break in the type of sedim~nt, there 

is no indication of unconforneble relationstip. 

~tructurally spssking thare is a aistinct change in 

the amount of defo:cmation of tha rock series east of the 

<'.reas 01' j',oner dolomite. As explained in the sectj.on 

Oribin of the Rock Series, ~his iB believed to represent 

a change in tectonic conditions in the ~eosynclin81 

structure. "i.uiet condition;:; of GccLl!nulat1::m gi ve W6.y to 

r apid accumulation slonG with vulc anism, snd fsrhaps failure 

of the è,30synclinal structure. 

r:i.:he ùisconforrai ty between "Lhe iron formation élnd the 

Chi0 2ck form ation is indicatsd by the follo-.. inC structures:-

(a) Lar~e &n3ular blocks of Lower dolomite lie in the 

Chioac~c iorr:_:' tion l'rl,ose west of the south enu of 3train 

L0Ke. ln this locality there is en oxposuru of the Lower 

dolomite on a c~iff. At its basa is Chioack arkose contsining 
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a block of dolomite idantical to that of the cliff (see 

Plate 07). 
LOWER DOLOMITE 

~ 2' X q./ BLaCK OF LOWER DOLOMITE 
~ _ IN CHIOACK AR/(OSE 

(c) ,iCJst of tl'ls centra of 0traln Lake ana south of 

Alison Lake, an outcro~ of iron form2tion oceurs as 

folloVvs (see i)a,;8 131 for 63381'i1- tion) which inciicates 

erosioL st the ene. of iron form2tion tisse 

VERTICAL SECT/ON OF CLIFf: 

IRON FORMATION CONGLOMERA TE 

(c) ,;est of ~;eeter ::.nd 3train Lalœ are tVI0 10c21ities 

'.!here tha Chioack s[:ndsl,one lies (irectiy on the "\lison 

'-jue.rtzi te. 

(d) ~oulde1's of i~on formation 31'S co~;on occurrences 

are fount in a matrix of iron oxide 2nd fina fr gmJnts of 

iroE form':ltion. 

ln all C2S8S msntione6 sbove thare 15 no :'in~tUlar ". 

discordance uetwecll the Chioe.ck and old8r r'orm,:"tions, and 

in TIlost cases the serias is unin.terruj:. tcd;~-" ôny si,9üf'icélnt 
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FL~T~ b7 . Vertlcal view of Chio 8Ck ark ose , t aken from 
an e i ; ht foot hi~h bluff of Lowe r dolomite (D), 
lookin} d own e t t he bed of r kos ~ (A ) , cont 3 inln~ 
a l a r c,e fr a~~.rn.en t of lowe r d olomi te (B ) . 
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~lt8r6tion i~ tdctonic contitions in tha ~ t sin. 

3tructurallv the roc ~s consist of a 50noo1in8.1 

GG.:;e ~l!lèi ::::rad.liéd.ly increasL_.::: to about :::CP to 300 in tL.e 

in the '~asterD ar~as. ~h8re are sC Lttered Loc s liti3s 

w~ich h~va steeper aips but these ~ re locel V~~i3tions, 

ane. aS far EiS couIc, 'ùe ë atermiü8Q 3 1'e C;Ud ta 10Cé:1 :t.eatures 

suct. :.:: S cl1an~:jS i2.1 tll.ic :ü"::ss of l'0.:...·r::~3tioIlS, sadLLHlt&.tion 

about re.l1!llh.i.lts ol. olQsr formations 12ft b y ::: rosio ~" f E. u1 tin~ 

an6 shaL:;s, UüQ v8:L·i.-,tion in .,mount anci locale 01' over-

t~r~3ting. These featuras will be aiscussed lster. 

are3.S of the ,-:ua:ctzi te, iron fOr1ua tion, Chioack formation, 

'.?n6 âolomite, alon.::; .. ith ,:;l'2cUG1 illCreé1Se in dip eastv.ard, 

suc.:.sests t.c:st th6se 6i1)S ere th~ r .jsll1t 01' COl!i.pé1ctio11 of 8. 

c;r8dua11y incre8sin::; thic~;I12SS of sed.im.:: nts l ?inb on the 

, . - . - t 
SO..L1Cl. ::..,i!el~S c ôs ':!men • Tr,B mass,jS a;: iron 1'orr.:0."Cion \'l'~st 

e~ st of ~ha .. est Arm of 

"est of t~a ~ast :rm of ~in3er L~ka the ex~osure 

of iron f'orf1l6tion and Alison c;w::\rtzi t3 i8 r3i:2sted three 



Gllioack J.ormatio.!l and the overl:n.nj ir'on formations. 

~h3se teatu~as ~Oillt to a series of thrust taults and 

is a 

cross-section 1.;.~]rou(_/, this rnem-Ger. it 3hould ::Ù.30 te 

note6 th8~ the iron formation is bound~d on the north uv 

160. 

011i08C1: !..;re.Tvv&c::e. rn~8re are Sio~IlS of only .J li;ht r:1ove­

aent c6t~ean thd two. Their structural r91 ~tio~s .3uG~est 

that it ls an ero~ionul cont~ct. Jouth end southaast 

(~ ta 0 ~~i_0) of this cont act th~re are sc a ttered ex~ osures 

of il'on i·orr11.s tioE.·J.':2.ich :,1'3 é.lso teli8veCi t 'J be erosional 

r8lTill.Snts of' i:t:'on form:'tion. It is 'possi ble t!l [-'.t t!1 '33e 

rel ~tio~s in~ic ~ t ~ an ~n~ular.uncoLior~dty betwean thase 

t ·;vo rorr:~:.i ti on3, how:;v ,jr, i t :LS ."~ore li ~~.0 1 y t.r.2t t t:: 

r -:.;l D tio~ . .sj- ~_ .: ~ 3t'N~en tIL t vv o ;:; V::'i-0.t'3Q uefore iol;jiü:'; .and 

'w : S S li Où S B ... li ,'" llt l f iD i ~_ u ~: n c :3 d ,j Y 1.; 1-· :~ iL':C':3 ,:) .... .i. ~! r .~:~é'. S s 0 f ira n 

for rœ'i t ion. 

'l'he iron f'orl1ktioIlJ8.3t of' the .,est : .rn of 2Ll{;er Lake 

has ~eJl1 ove rturDed over the youn~~r Chioack roc ks and the 

inCOn~1J8t e llt thi111y- bedded uniLs r~':i v ' 3 been hi ti;hly cl afor!'1ed 

into 2. serL:; s of' i'10.2'i)'::: tolds. 'l'he structlii'e is of en 

overturll~d told. This occurrence i3 th e most we st3rly 

,'.::1nifes\ .. etioü 01 th,} /;3t3rly thI"._,s tin ;~ of the 3 : st~rl.v 

iJsrt of th3 u .brador ..:;~0;3vnclin8. It is 1-o.3sLùe the.t 

tllas~ structures ori;c:::iü6.ted shortly =.fter G8})ositioll of 

the iron for~~atioll) iJ erll 3.ps bafor2 cO.:!lpL:: te litbific .,:,. tion 
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west east 

l!i?;ure 3. J a st-wes t section throu~h the folded end 
f :;ulted rocks \jy i3St of t he . .East Arro of 1!'in~er Lake. 
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~ûitial disturoQÛce 

t y~e of sedi~ent ~ tion. 

i'ormE tio~i 21': ; ~ü~;: 1 '7 contort~d 2nd sl t 3rao. to scLi.sts. 

Hare t~2 u~0 8forffied port of the sari~s is only ajout one 

te sbeut t an miles . 

~; ~ st of th~ ~train , Bonas and ~inGer Lake V211JY, the 

3h~l JS el' ~i~~~j schi2~OS3 Bnd C3for lilld, intiicatin~ 

1oi ti in~ 2ûti fsu~tinG us cl rssult of 8 thrust tros aest to 

.!est. lt seSl!lS probbole trlat this valL.: ? is tha locus of 

a t[~rust pls.ne . 

T"ihe centra l }!or tien : nû tl:"' -33starn :orc:ar :. rü 

Ee furthar st~tes: 

TLus t~3 s3di~ant 6~y roc h elon~ tha wast~rn border of 

f!Trou !~;h!' cOIlsist3 oi. ralsti v ::, l y Uf1ui6turoad series 

lyin~ on a daprassec ~ortion of the olti 2naiss; the central 

süd J~s~~ril ~ortions cODaist of a th~ck , c ~j~lax dsries 
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of roc ks rdse~jlin~ thoE e of ~ tyyical ~ount 2 in-built 

ÎJe l t. 

'l'his I!:,':.t"Csr 13 -" ursu au furt üar in ·clle sectioll 

In so~e loealit ids , no~ a~ly a loli~ the eont s et with 

do~n f aulted ~loliC staaplv di~~inG normal faults. The 

otLa r tault iaeturas of int ~ ~~st ~r 8 ~ost-Gl aeia~ breaks 

oce~rring in th3 youn~ar sediuali"Cs 2d jae~nt to the ~ll a iss 

'-11on6 t l::.e strL\c; of f o.ult ZODëS iI, "Cl1.2 ,J -i,,= i S3. 'lhese fsult 

3t0a~-siaed, narrow vBLl ays (20 to r · 
uv Eeet deep) 

oeeur i n the iroD formation and ~ uartzite. ~h3se vs lleys 

é:ra rU<:~6ed and Sh3.Tp , .: i th post"l;l o.cial l'satures, yet they 

could Lot hava beeil forusd by the stresFS runnin3 thr ous h 
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t tél t l'i urin(; the en,l 3t si;3 3 o f . .:::l ~;l. c L: ti on 'i .L iU :;_; voluE:'.e of 

l' 3adju.3tr.-,_.ùt oi ·t.,l:t.e CI'u,sr. follm ,in.::; th ~ retre!3t of the 

ice Hl.8 SS. 



This thesis ~s ~rincif 211y conc0rned with the 

:;:<3üin.::J:::'s L:O,-l :[o:o..·r:l·tion ::- .116 ita rr;OQ? of oI·i :.:in. The 

8uthor ba lieves th : t this m8tter C ~ll only Je fully 

exnrüneQ cv COü.:3:LQ ~!riü~~ it ~ s .;ert of the s ·j ài: _·:~fl t· rv 

seri,;;:3 ,'Hl,] stU(.lyiL:. (~; th:.:: .::1002 of or ~::;i l" of th :; series 

~uartzite , ~hlch i8 the product of co~gldtd chenical 

Qdcay 3nJ destructio~ of cll ori~in2 1 ~:nersls exca~t 

0uartz sn6 cher te These Binjrels W3ra jdp03it~a in a 

stable offshore b~si _ . The r2uüGed, :[ro ~ ted srai~s , 

16j. 

t: .3 t L:i.C .k C:lll:Ji.::'tSL.t ;;eCs, 1<\c :; 01' cr'oss-üeddin6, and 

o~~ar str8 2 c~ ~acteri.:3tlca show that the] wara de;osited 

alo";ily é:.ci.G t:;raduall:-r, itl1'.!i!l': E.::.ctL~6 8.S tt.a P:;:'iIlci;,al 

~he u~~ar ~8ds of tt.~ ~u2rtzi~a of tan cont s in e ither 

irOD oxi6 ~ , 3til~nocelane, or jeds of ferru~~~ous sh~le. 

ï.i: ,is ~Ld ic·t · :: s .~, -.:;re,du,ü ch i.' ü~;,:; 01' cOl.lG.it > ns to tr~ose 

~~icl produced iroD rorn~ tiCil. 

:::hê ir'où ~O:"'H tio.l1 i :::; -u:;li.,v,~d. to Î",< .ve :;' 0:':l'1.36. in a 
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... e t :, r 

tiI:.e s. '.i.'1:Li.S L.'~CtS tha :mthor to oeli8v .:l t h::.'.t th8 ,· lis012, lU:.::rt-

the i~on ior~Etioli accuœul~ted 2 t R much more rapie rAta in the 

3[;[,12. ~~E] .. 3i .c. und8r rdstricte6 cor'J,i tio.üs. l n this \<i9T the le.ck 
ç'::; 3 -:' 11 t i ': 1.1. 'r 

of cLstic :·l'è"Lerü .. l .,':\8/3 l"33.ture of the ,]' .sÜ:. ::1 [16 llOt oi the 

0sriod o~ i~o.ü IorrostioD onl v • 

~his 13 aeterminec j~ th ) dJ }re0 of 

',:::,,,, "Lb.", :j:L'L_ci'} ·'; . ..L ': 'lüLH,t: l t ::r;;· :· rd S - -

tlHl closa o t this 3r3, the C:: 8ir.l. "I::;S i .uch .sh'''.:.io.,e::c ~3.S 1nd.i cated 
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PLAT':!; 67 . I-icrophotogr aph of thin s ection of Ch orty 
I,_e t a llic ir-on orm.s. tion W0S t o i S tr a in Lake . 
x 60, ;;Olé:L.L-ized li c;ht . l', ote rounCi ed ':i uartz 
,:;r a i u s . ( 'ct.) . 
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These cO~yitioll3 in turn ~lV C ~ ey to c 12SS restricted 

~ oot tllic ~:n-.!.:::s of cf!jI't. '1'l1is chsrt '.?' itt t.r..e c ttendGnt 

Ü ;c .;.{.. oi" ir'ol~, is -:iUit '3 C;i:{ :::-3r' ,~ ü t :L'ro .c::. th'3 rest of tl:e iron 

forme tioL. .t>erha;:a tb.is, ::,nd much of th:=; rest of' tre 

chart of the iron formation, WES contributed to thG b ~sin 

b y l'lot sprLl.~s, ::.3 oci2ted,.;i th 1::c e r vU1c ·J .râsm. 3uch 

::;n explél.nr.n~ion ':.ou1ë: eV:Ji6 SOrle of the ;;:coùle.ms of iroll 

formstion, auch ~~ l_ck of mutusl ~recipitation of iron 

'. net Si1ic8 Ci ul'in:::; trsils,:;ol'tati:::Hl, and tha r,;r3~t ~ uEnti ty 

of 8111CS ~r~s~nt. 

:1.~he iroü fornation parioo dreoJoj to e Cl08 :3 .. 1 th only 

indicatin i~ the iDitia~ion of B t e ctoLic di s tur~ance in 

the re ~ion. This W9S folloWJ d av the d d)ositioh of th~ 

":~ ,,.üer dolomit s . i ~ .' ich r :J ]::re ;sents " Ioc e l. l ' {!tUi:ïl to ... :uL;s­

c ent tim2s. 

~u~ se quent to thi~, detrit r 1 shAies 2nd tu f fs with 

i _ terbedded voicenic rock, were deposited. ~hsse roc ks are 

tvp icel of an arSA of t3ctonic 6isturb~Dce, suc~ 2 S a 

: ;803 vncline. 'l'he seG insn ts 8re ].'oldeû 311Q f'élul tel} in suc:h 

e illanIlsr es to iüejicste r-e :.:io ~aI thrustiL; f'r :)m tte aast. 
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~ha aut~or ~8 liGV8S th2t t hsse roc~s ~epresent a tVDical 

thick 3110.1.8 an6 c\j:; lc8JÜC <:;2 osyncli.L.a l è cc umuletioE , s.no. that 

the i~on forz8tion re~r83 ants a tr a~sition between stable 

s heltt .Tfd roc~-:.s suct~ as o:ct lLo cjuartzite a.l~d Low ar dololilite, 

Bnd an ac curL.ulntion ot S[l ,ÜaS aIla vcùc 'ë'l::.ics in 2. .:;eos]ncliLal 

bs.sin. 

'.l. ll.8 writer, :L·ol1.o 'j,L .. C; t.G.3 classi i'ic a. tion of • "::P T .. ..... . , (194'7,:) 

Biter 0'Gille ŒJ3ô) , s "';·:';i:;è:.;ts t ha t the w'sstern part of tr.:.e map 

ares ~epredents se6imants deposi~ed in a bssin adJ 2cent to, 

and unà.er 13.in () the st G:;1.3 sh 811'. In Key 1 s ter[['iilolo ~jv this 

coula. be a '1uo;;eosynclL13, 'I.'h ::..l s tr~ e l'old ed and f"aul-Ged 

volc anics sLd sills rspre sBut sediITBnts for~ed in the nore 

active ln.e.in ::.:": eosyllcl i1l8 (e ugeos ync1ine). 

'l'he l)our~JBr ,j'" betVleen t h e roc }:s ,;\'.tic.t~ fOl" led in the 

2dP3srs to t e t ha ~traiL , 3 0nes, and ~inq er Leke v01ley. The 

rock s to tte east\w~icL inc lude vo lcan ic an~ t ~ ic~ clastic 

unit s.·:.re schistose and. Cii :.,) eas tvliaréi 8 t 35 0 or more, 'i~hile the 

roc ~ s to the west free of volcanic a nd r e lativelv f1at-lving 

and. non-schistose. 

James (19j4) in Lis study of" t h e rocks of" the Lake ~uDerior 

re :üon, similarly r e l2.tes the iron forma tion to t he develo pment 

of" the Luronian ~e os yncliLe. He suggests that an of"fshore buckle 

f"orilleèi a restricted basin in v/hich the ir-on f"ormation 

devcloped. ft the 'GiE3 of ori~in of the offshore buck1e there 

would have b een little ef"f"ect on the craton; 
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thou~h ~aVC8 the cl ~stic iO Hd wa8 ~ri 2 flv iLcreas 3d, in 

th:; oasiL l:!.ovn ver-, th8 b:'"ttL'r to C irculation 'i ou.Lo p'rrni t 

d éw61oym-süt of' CÜ:'i1oI'.G1al conc3ntrations of ~ill3.terial and uüuGual 

L'eQOX jJotcntial iü the vvater. ;,8 the cJ evelopneüt of' th;; ;.;eo-

d a velo~ i~to islsnd ~ rc struct~r9s, and the rastricted oasin 

would ~radual1y c ive wav to nDr9 r30id 6etrita l end volcanic 

S3cÜx-_,;n"i:;é:tior.,. over a br0ad s r cr'ea ,i~i th l!arhalis 3.IT'al1 10c'31 

ir1'e;::;ul.ar ·r)::,tricteCi b:-i sin~l). in this W3.y J'ames (lS54; Ceay, 

FcXalv~y ane .:ells (193C)~ and the Buthor e:J,siJer that the 

r :-; l tionshif ,,,at'vveen iro[1 form.ation anj volcanie :cocl,:.s, is 

structur ":ü aüà Hot c l:'8!nieal, <:" lthoue,;h '-.; oth are: r'ei.ated to 

V01C düics [illQ iron i.-or·n:atioIi8 f1.1'e a ,gert Of '~I, contilluouS 

prec8sdin; teetonic disturos nce on th8 ~ta~le contin~nt 2 1 

J:-l13tform. ;J.'he importent ,point is that th8 ironforma tion oecurs 

ra,pialy subsi . iû.::; 630S ,tilcliüe. _'"l restricteéii)asin iormea. 

'l'his I.1av !le ve ,-,sen the SO.L:'; a "j3Lt L:;sponsile :t'or the 8.ccurwlation 

of iron SilO silicB, or fsrhaps hot spring Gctivity at this 

ot iron End silie3 soiu~ions trom 6iff ere~t sou~c3scould cause 

mutuel lJr ,3 ci ,è' it5tion ana resuit in the o8.'Jositioil 01' :::1 i:.hick 

(l)Contc1Înint; 0\ië'h sediments as blae:~ sl1elës or iron-rich 
SSOlffiCiltS simiiar to ~hose east of ~3 eter Laks. 
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3ccumu.;..e.tion Oj~' matt2r. 

;, SUIT.J!l8_Cy 01' the o3eyuence of ~v3rlto3 103:(8) Jurinf.:.; early 

ai" th3 mELine baS.l.Il 1;,'a3 ,!le oi' la '. relic'f, which graduallv 

shelvsG off into t~~a s aB . Orthoquartzite and dolomite were 

d~positad on this st able shelf. (b) Jtructural disturbances 

th ,,? low-lyinr; 

l :::\llGmass, ~;i vin;; 2. r 8strict '3 d )s sin, 01'::101'8 pro '!) , -';1,[ D. series 

of restricted b~sins, in ~lich li ited circulation anG 0n 

ajnorm~l oxiU8tion-reduction pot , ntisl, p~r~ittad 8ll unusual 

amount of irou, si~ica, and c8rbonste ta he pr8clpl~~t9d. 

~his mat0rial is jeli~v~d t~ ce Lha ~1'o~uct of w8\tLJriog of 

a landmass; how3v~r, th8 ; ossioi litv of the m8t~ri81 hein~ 

àeriveû :l'r ou;, >ot ;3.iJTir.l..,;S 1s Hot exclu::13d. (c) lTQllov~ing this 

clastic seàinelltstion, vulc::mislil :'~Llà intrusion of <...,,l'-8S ;ëlùd 

sillS tj8 came e major feeture L:~ th ;; maill ,;'èos'Tllclin3 ta the 

aast, s nd som~ sqdi ~ an~s from Lhis source dpr3ad w3~tw3rd 

to cavaI' ~he s~6i~dnt3 in the sheli zone.(d) 7rofound structural 

c istu~0~nce of Lhd ~reat thickn9ss of ciastic and volcanic 

rocks rollo~dd. ~h8 13~er of sediments lyi~g on the stable 

shelf 01' the oid lanumass ., '3 1: 8 i el' ,,;elv }J:cotec'ced from this 
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