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GEOLOGICAL SURVEY OF CANADA, 
OTTAWA. 

RoBERT BELL, M.D., D.Sc., LL.D. , F.R.S., 
Deputy Head and Director. 

SrR.:-Herewith I beg to hand you my report on the iron ore 
deposits of that portion o£ eastern Ontario tributary to Kingston, 
covering pal't o£ the counties o£ Frontenac, Lanark, Renfrew and 
Leeds. It comprises the detailed results of field-work done in 1895 
and 1900, supplementing a previous condensed report on the subject. 
In this work I was assist~d by Mr. A. M. Campbell, in 1895, and Mr. 
T. Denis, B.A., Se., in 1900. 

The general map accompanying the report, is the work of Mr. J ames 
-White, F .R.G.S., during previ0us years1 when he was attached to the 
staff of the Mines Section. It was originally undertaken with a view 
to illustrating the location of the many scattered deposits o£ phosphate, 
mica, etc., in that district, and is now issued as an adjunct to this 
report to provide a means of showing the location of those deposits 
examined in the course of our work, and also of others gathered from 
reliable outside sources. 

Thanks are due for assistance received, to the officials of the Kingston 
and Pembroke Railway Company, also to Senator McLaren, Messrs. 
Joseph Bawden, Wm. Caldwell, J. G. IJampbell, R. J. Drummond, 
W. C. Caldwell, T. B. Caldwell, M. Grady, S. Jackson, T. W . 
Schwendiman, J. Donnelly, A. J. Macdonell, and many others. 

I am, sir, 
Your obedient servant, 

ELFRIO DREW INGALL. 

MINES SECTION, 
24th June, 1901. 





PART I.-INTRODUCTION. 

In view of the proposed inauguration of iron smelting at K ingston, Scope and 

0 · · 1895 · · · d k . h . character of ntarw, m , an mvest1gatwn was un erta en In t at year In the investiga-

order to ascertain the capabilities of the district tributary to the tions made. 

Kingston and Pembroke railway, for the supply of ore. The field-work 
occupied about eleven weeks, and a summarized report of the results 
was issued shortly afterwards in the Annual Summary Report of the 
Director of the Geological Survey. This included all information having 
an immediate and practical bearing on the ore supply question, but 
the working out in detail of the data collected and the preparation of 
the same for publication was delayed, owing to the intervention of 
other work. During the summer of 1900, this investigation was further 
prosecuted in the field so as to bring our information up to date. The 
more prominent mines were further examined and more complete mag-
netic surveys· were made with the dial compass as well as the dip needle. 
This necessarily resulted in the acquirement of much more information. 
and a better understanding of the problems involved. The substance 
of the 1896 report is here reproduced, forming as it does, a fitting 
introduction to the details given in the second part of the present 
report. 

The main points upon which information was asked by the Kingston 
people in 1895, .and which were covered by the report issued in 1896, 
already referred to, were as follows:-

The quantity of available ore from immediately accessible localities? 

The quality of the same ? 

The first question, for its solution requires a correct understanding 
of the nature of the deposits of the district, and therefore of their 
reliability as to continuity in length, depth, and thickness. This is 
particularly the case owing to there being no mines then working (1896) 
from which to judge of the behaviour of the deposits in depth. At a 
number of places extensive openings have been made, but work had 
been discontinued throughout the district for several years, and the 
excavations being filled with water, nothing but the surface features 
remained available for the study of the question.* 

* The results of the studies of the mines working during 1900 [l,re given later in 
the report. 
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It is thus evident that, using the term "ore in sight" in its proper 
sense, at none of the places visited were the conditions such as to allow 
of measurements being made of the cubic contents, and therefore of the 
tonnage of any considerable block of ore, unless one assumed or imag
ined, at least one of the three dimensions necessary to be ascertained. 
At some places there was found a stock pile of ore selected from the 
material mined; but, apart from that, the question of available ore be
comes one of judging, in a general way, the possibilities of the supply 
from deposits already discovered and worked, and of the probability of 
discovering yet other deposits throughout the district in the future. 

In order to form an opinion on these points, visits were made to as 
many as possible of the ri\ported deposits of iron-ore, to the number of 
over forty, where, besides examining all openings, measuring all ore 
exposures and collecting illustrative specimens, both of ores and rocks, 
surface and magnetic surveys, were made in many places. The points 
visited, including many reported hrematite occurrences, were as 
follows :-The Bluff Point and Calabogie mines of The Calabogie 
Mining Co.; the Coe mine; the l\1artel or Wilson; the Culhane; the 
Williams or Black Bay ; and the Lerond mines, all in Bagot township, 
and within a radius of three miles of Calabogie station on the Kings
ton and Pembroke railway; the Radenhurst and Caldwell pi·operties 
in Lavant township and near F lower station, and in the same town
ship the Wilbur mine; the Robertson and Mary mines near Mississippi 
station in Palmerston township, all situated near the line of the 
Kingston and Pembroke railway north of Sharbot lake. Between 
this point and Kingston, the mines of the Glendower group were 
visited, namely, the Bedford or Glendower mine ; the Howse mine 
and the Black Lake mine. 

Of the district tributary to Kingston, by way of the Rideau canal, 
t ime only permitted visits to the two chief places, viz., the Cha:ffey and 
Yankee mines, near Newboro'. 

In the south-western corner of Lanark county, the mines visited 
were the old Foley mine openings with those adjacent to it, and several 
reported hrematite occurrence in Bathurst township. In Dalhousie 
township, visits were made to the old P layfair hrematite mine and to 
a number of reported indications of the same mineral in that vicinity, 
as well as to one on the eastern shore of Dalhousie lake. 

In the township of South Sherbrooke, the mines visited were the 
Christie's Lake; the Bygrove: the Fournier (with the adjacent Allan 
mine in North Crosby); the Silver Lake and others near Christie's 
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lake, whilst near Maberly on the Canadian Pacific railway in the 
northern part of the township, examination was made of the range of 
properties, taken up for iron, extending from near the station west
ward to the property of Mr. Rudd, in Oso township. Although some_ 
what distant from the present railway communications, a trip was 
made to the Yuill mine near the western end of White lake in Darling 
township. The above, together with reported hrematite occurrences 
in Stonington township on Dog lake, which connects with the waters 
of the Rideau canal, on Birch lake in Bedford township, and some 
other points of lesser importance, constitute the localities it was found 
possible to visit as examples in the time at disposal. 

A glance at the accompanying general map of the district dealt with, General 
. . features of the 

shows many of 1ts leadmg features. district. 

It covers an area of about 1,600 square miles, and along its length ~ransp<?r.t~ · 
twn famht1 es. 

of about seventy miles, it is traversed by the Kingston and Pembroke 
railway, which is connected by short spur lines, wit.h the more impor-
tant mines. Crossing it and connecting with the above, are the Bay 
of Quinte railway system, and the main line of the Canadian Pacific 
railway between Montreal and Toronto. The Brockville, Westport 
and Sault Ste. Marie railway, would also connect with K ingston, 
either by means of the waters of the Rideau canal at Newboro', or by 
the all rail route through Brockville. Furthermore the navigable 
waters of the Rideau canal and all its ramifications through the series 
of connecting lakes, shown on the map, give water connection to many 
points in the district. Transport of ores from these points and of 
material to them can thus be effected by scows and small tugs. 
Steamers of moderate draft ply regularly on the main channel of the 
canal during the summer months. 

In the case of deposits now situated, or subsequently discovered, on 
or near the shores of any of the other large lakes, transport by E.cows 
towed by small tugs, would often save wagon haulage of many miles. 
It will be seen also that the district is well supplied with roads. These, 
of course, are of varying degrees of excellence, the main routes being 
kept in good condition. In winter, the cost of transport is greatly 
reduced by the use of sleighs, as steep hills can be avoided and short 
cuts made hy passing over the frozen swamps and lakes of the valley 
bottoms. The district is thus seen to be well provided in the matter 
of transport. 

The very numerous lakes, creeks and rivers ensure a bountiful supply 
of good water, and also provide at many places, water-powers of vary · 
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Water supply. ing importance. Falls of 100 feet or over, on large streams, occur at 
several points. Many of these water courses have been used for years 
for bringing lumber from distant points and this enlarges the possibil
ities of the timber supply of the district. 

Timber. 

Surface 
features. 

Set t lement 
a nd fa rming. 

The pine limits of this district have been worked vigourously in 
former years, and owing to this, and to extensive bush fires in places, 
they have seen their best days, still so much of the country is yet bush
covered, that for general purposes, small timber could be obtained locall y 
in most cases. This would especially be true in regard to spruce, tamarac, 
etc., and the cedar 0f the numerous swamps found in the valley
bottoms. 

The sections underlain by the palceozoic sedimentary rocks of the 
southern portions, coloured pink on the map, are fairly even and level 
and provide large tracts of good agricultural land. They are con
sequently largely cleared and settled. The Archrean country to the 
north, containing the mineral deposits, is more rugged, and, in places, 
is very hilly, the erratic courses of the roads evidencing the difficulties 
arising from this cause. In these sections numerous hills occur, often 
with steep sides and bluff faces, but without any very marked regularity 
or arrangement in definite ranges. They vary from one to several 
hundred feet-in height, above the general level of the country, but 
none attain to the dignity of mountains, although often so designated 
locally. 

There is a general rise all along the Kingston and Pembroke rail
way in going north until the summit is reached near vVilbur mines, 
at 907 feet above sea-level, from whence there is an average falling 
away in the direction of the Ottawa river valley further north. The 
highest hills in the district covered by the map att.ain to a little over 
1,000 feet above sea-level or to about 754 feet above Lake Ontario at 
Kingston. 

The proportion of bare rocky upland~, is necessarily large, although 
the soil where it does exist in hollows, swampy lowlands and valley 
flats, is fertile. The farms and agricultural settlements, are numerous, 
although less extensive and more scattered than those further south, 
mixed farming being followed in the lower levels, while sheep-raising 
is successful on the higher and more rocky portions. Mining operations 
will therefore never encounter any difficulty or enhanced cost on 
account of either food or labour supply. Wages would be about at 
the rates paid elsewhere in eastern Ontario. 
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Wood fuel for mmmg purposes is obtained from the surrounding 
bush lands, which at most points ensure a plentiful supply. In the 
case of extensive and long continued operations, this would of course 
have to be drawn from continually longer distances, and in the end it 
might be necessary to import coal from the eastern United States. 

It must be remembered that the area dealt with in this report is 
only that immediately tributary to Kingston, which could supplement 
its ore-supply by rail from other iron ore districts of eastern Ontario 
and adjacent portions of western Quebec, as for instance from the deposits 
near Ottawa, as well as from still more distant points both in Canada 
and the United States along the course of the navigable waters of the 
great lakes. 

Geologically the district presents a series of gneisses, schists and Gener~l 
. . k . h . d l' b l d 0 geological vanous Igneous roe s w1t associate 1mestone e ts an areas. n features. 

the denuded surf-ace of this series, which is classed as Laurentian, have 
been depo~ited the various sediments constituting the lowest beds of 
the P a lreozoic series. The latter is encountered in passing southward, 
forming a continuous sheet, covering the older rocks. Northerly from 
the edge of the fossiliferous rocks, however, outliers of the same of 
varying thickness and extent are scattered widely over the country. 
In the basal sandstones and conglomerate beds of this fossiliferous 
series occur the h rematite ores, whilst the deposits of magnetitt>, 
apatite, mica, etc., occur in the Archrean. 

The Laurentian forms a complex made up of igneous rocks of gneissic 
and granitic structure and very variable mineral composition. These 
are accompanied by belts and areas of crystalline limestone. The 
general strike of the whole is north-easterly throughout the district 
and the 'dip south-easterly, sometimes at quite steep angles and 
sometimes lying comparatively fiat. North of Calabogie at the 
Black Bay and Culhane mines, near Norway lake, the dip seems to 
be northerly, but the data obtained during the examinations made 
were not extensive enough to .enable a judgment to be formed as to 
whether this was merely local or otherwise.* 

The limestones are crystalline in structure, and frequently are quite Limestones. 

marble-like in texture. They trend N.E. along with the general strike oE 
the formation and show very varying widths of. outcrop, which, whilst 
in part produced by changes in dip, is also due to irregularities in thick-
ness. As in the case of the limestone areas found in the apatite region 

* For the broader features of the geology of this section, see the forthcoming report 
of Dr. R. W. Ells, of the Geological Sur vey Department. 
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of Ottawa county, they carry inclusions of the associated rocks in 
greater or less profusion and amongst theit· contained minerals are 
decomposition products of the same. These inclusions help to mark 
the banding of the limestones, especially where brought into relief by 
weathering action. Quartzose str~aks, bands and nodules, are amongst 
the commonest features of this kind. In some places over large areas, 
there is quite a distinct colour banding in gray and white, which, when 
accompanied by the marble-like texture, before mentioned, gives a 
value as ~tn ornamental stone, for monumental and building purposes. 

Excepting with regard to those sheets of water along the north-facing 
escarpment of the pal::eozoic rocks, these limestone belts and areas 
seem to have been a determining factor in the formation of the lakes, 
watercourses and valleys whose parallelism to each other, and to the 
trend of the formation, will be evident from an inspection of the map. 
Bays, points and chains of islands in the lakes are found to exhibit the 
same connection with the harder and softer belts. Although 
these rocks may, for the most part he rightly termed limestone, they 
possibly contain enough carbonate of magnesia in places to rank as 
dolomites. The data available are, however, insufficient to enable any 
conclusion to be arrived at in regard to chemical compo~ition over 
any large district. 

Apart from the limestones, the great bulk of the formation is made 
up of material of such mineral composition as to affiliate it with the 
igneous class of rocks. The microscopic investigations as yet made into 
their nature is limited to too few determinations, to permit very 
definite conclusions. Those given in the appendix at the end 
of this report supplement the results of the field observations but they 
only justify general and tentative statements in regard to the matter. 

Areas exist, often of considerable extent, of acidic rocks of coarsely 
granitic structure which may represent intrusive masses in the forma
tion. Such a one was noted some little distance sout.h from Calabogie 
along the Darling road. Many of the coarser grained basic rocks, 
probably gabbros, etc., of confusedly crystalline structure and with
out any sign of parallel arrangement of their mineral constituents, 
as at the Chaffey & Matthews mines, may also represent eruptive masses. 
A definite opinion as to the relationships of these more basic rocks to 
the rest of the series, could not be arrived <tt without much more 
extended field study, so that nothing further can be said as to whether 
they are merely basic members of the series or intrusive masses in it. 
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Apar~ from these, however, the great bulk !of the formation would Cha:racter of 
. t f k . . h . l . . f . t b . t gneisses, etc. cons1s o roe s, varymg 1n c em10a compos1t10n rom qm e as10 o 

more acidic members, and in structure from distinctly schistose to 
more thickly banded gneisses. ThP. structure of the gneissic rocks is, 
as elsewhere in the Laurentian, of varying degrees from slightly 
marked parallelism, in the granitic gneiss, to t.he varieties with distinct 
bands of contrasting mineral composition marked often by quite acidic 
a nd distinctly basic alternations. Thus, thin sections of hand speci-
mens are apt to reveal under the microscope simply local phases, and 
the realization of the grand aggregate of the mineralogical features of 
the whole formation yet awaits extensive and systematic petrographi-
cal research. 

A study of the data given in appendix A will give some useful ideas 
however as to their petrographical affinities, more especially of the 
members immediately associated with t he magnetite ore-bodies. 

It will be noted that we have representati ve amphibolite as at Bluff 
point and the Oampbell mine at Oalabogie, diorite at the Martel, 
Oulhane, Ohristies Lake, Robertsville and Ritchie mines and aitered 
amphibolite at the Bedford mines. Examples of gabbro-diorite are 
given from the Fournier, Bedford and R itchie mines. Amongst the 
examples of the more acidic rocks are biotite-granite gneiss from 
Wilbur and augite-syenite gneiss and syenite from the R i tchie mine. 

The basic rocks, amphibolitcs, gabbros, a nd diorites, are amongst the 
more intimate associat es of the magnetite bodies. Among t he associated 
minet·als, the most interesting are apatite, pyrite, ilmenite and 
sphene, all having an evident economic interest, and, as bearing on 
the formation of the ore-bodies, we note the constant presence of 
altemtion and decomposition products such as scapolite from plagio
clase and hornblende, chlorite, ete., from augite, whilst calcite resulting 
from rock-decomposition is of constant occurrence. 

Although no faul tings of t he formation were particularly noted or 
t raced out, many such probably exist and affect t he continuity of the 
rocks and chains of ore-bodies. An instance of these possible effect.s, 
has been noted in the case of the W ilbur mine of which a descript ion 
is given later. 

For particulars of work clone in earlier years in this dis trict by the Geological 
Survey, see :- The Geology of Canada, 1863, and the Reports of Progress for 1870-71, 
1871-72, 1872-73, ancl 1874- 75, wherein will be found the results of investigations 
made by former officers of the staff, together with descriptions of some of the ore
clepo"its. Most of t he more important and largely worked deposits were not, however, 
discovered until after the publication of the above mentioned reports, and the descri p
tions given herewith are therefore the first ones which have been mucle. 
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A lthough the ores mined in this district so far have been almost 
altogether magnetites, in the past, the Dalhousie Jr Playfair mine 
shipped hrematite for several ye;1rs, a nd at many points in the district 
similar ore is reported as occurring, although it has nowhere else been 
developed to any extent. 

Magnetite :-Regarding the district in general and its probable 
future ore producing capacity, a correct judgment could not be formed 
if the fact were ignored that the deposits are irregular in their nature. 
It would seem as if, so far, this feature had hardly been recognized 
sufficiently, and thus we find most observers in the past assuming that 
the ore occurs in beds, and therefrom erroneously inferring the con
tinuity of the ore-bodies between widely separated outcrops, and in 
some cases forming most exaggerated estimates of the amount of 
ore which could be regarded as proved to exist. 

Then also in using the dip-needle, this same error would appear to 
have been frequ ent. If, for instance, on a given run of rock or dire0-
tion across country, a few high dip-readings were obtained in a distance 
of several miles, it would be assumed as proved that a continuous bed 
of ore exists, only r<-quiring sinking on it to open it up for extraction. 

In travelling through the country opportunity was t aken to point 
out, that by so using the dip-needle, comparatively little can be proved 
when, as in most cases, the observations have not been taken sufficiently 
close together to justify definite conclusions. A lso, that all such con
clusions must be modified and interpreted in the light of knowledge 
acquired by a study of the worked deposits and of their nature and 
peculiarities. For example, it was found that many of the worked 
deposits consisted of isolated masses of m11gneti te in compact, dark, basic 
(dioritic ~)rocks, and many of the dip-readings were obtained along the 
strike of similar basic members of the series, where no outcrops of ore 
showed, leaving it to be concluded, in the absence of anything to the 
contrary, that these isolated dip-readings might be taken as showing 
t he existence of separated masses of magnetite of greater or less extent 
rather than of a continuous bed of ore. 

Another feature which has led to misapprehension in many cases 
has been the prevalence of outcroppings of rusty rock which have 
gener<tlly been ta.ken as indicating the existence of iron ore below. A s 
a matter of fact, the colour of these rusty parts seems to be alJLost 
always clue to the decomposition of pyrites plentifully disseminated 
through the rock. 
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Whilst, however, all these points must be taken into account in District in 
. d . . d" "d l d . th "d d f b d " general as an JU gmg 1n 1v1 ua epos1ts, e Wl e-sprea occurrence o ore o tes ore-producer. 

throughout the district as a whole, and the great likelihood of further 
discoveries, leading to a large addition to the list of deposits already 
known, would seem to assm·e its future as an ore-producer capable of 
supplying any smelter of reasonable size that might be erected; just 
as in the case of the phosphate mining district of the Riviere du Lievre 
in the province of Quebec, where, whilst the deposits of that miner11l 
show similar irregularity, the output of the district was considerable 
and steady for over seventeen years, and ceased only because of low 
prices, and in no way because of any failure with regard to its capa-
bilities for yielding the minervl. 

The mode of occurrence of the magnetite deposits may be briefly Charac~er of 
· d magnetite 

summanze as follows:- deposits. 

The chief deposits which have been worked may be classified under 
three heads, viz. :-First, ore-bodies occurring at the actual contacts of 
belts of crystalline limestone with the harder gneissic and schistose 
members of the series. Second, ore bodies where the magnetite occurs 
in ribs, or impregnating schistose or gneissic belts, in most of which 
cases limestone is either absent from tlJe vicinity altogether or only 
occurs at some little distance from the ore-body. Third, ore-bodies 
occurring entirely within areas of basic rocks, very much after the 
manner of the apatite deposits of Ottawa county, province of Quebec, 
where these are found in the pyroxenites. In the first and second 
classes there is a tendency for the ore-bodies to foll ow along the strike 
of the formation, either entirely isolated from each other or separated 
by intervening stretches of rock, either free from magnetite or too 
poor to pay for extraction. This tendency to follow the strike has been 
recognized by the local prospectors, and it will be evident by studying 
the map of the district and the plans of the mines accompanying the 
report. vVhere the ore occurs in the schistose rocks, the magnetite 
frequently shows itself as detached grains, plentifully disseminated 
through the substance of the schist, varying in proportion between the 
extremes of magnetite-bearing schist and ore with a small intermixture 
of bisilicate minerals. 

The limited microscopic studies already made, seem to point to the 
probability that magnetite is, in any case, one of the constituents of the 
basic members of the formation as a whole, and many of the ore-bodies of 
economic importance may probably be the final results of processes of 
secondary concentration. Field studies certainly leave this impression, 
especially in view of the alteration effects noted in the immediate 
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vicinity of the ore bodies. Of such are the very frequent existence of 
chloritic envelopes and selvages, probably representi ng the local altera
tion of ·the bisilicate minerals of the surrounding rocks-the more 
largely crystallized mica and other minerals occurring under the~e 

conditions-bhe replacement of the plagioclase by scapolite-the 
alteration of pyroxene to hornblende, marked in approaching ore ribs 
-the presence of calcite in the rock and in patches, etc., apparently of 
secondary origin-the further breaking down of basic rocks into ser
pentinous masses in the vicinity of the magnetite, and the intermixture 
and interbanding of similar products through the ore itself. 

In the third class mentioned above, the ore shows itself in detached 
irregular occurrences, the rocks being at some points reticulated by 
numerous veins, seams, etc., of magnetite, showing at times vuggy or 
drusy cavities, with crystals of calcite, hornblende and other minerals . 
The magnetite will thus vary very considerably in its occurrence, from 
places where there is a large admixture of foreign matter to 
those where the ore il.' in considerable mass, and comparatively pure· 
These features are possibly due to magmatic differentiation. 

The developments made in the district in the way of proving the 
deposits, have been comparatively shallow in most instances, being 
limited to depths under lOO feet ; although in a few cases, by means 
of pits and diamond drill holes the ore has been proved to a depth of 
300 feet. Longitudinally, the distance between the extremes of any 
range of pits would come well within 2,000 feet for the most extensive 
mine in the district, while in most instances the known extent in length 
of any string of ore-bodies is covered by a few hundred feet., and 
frequently the whole development consists of one more or less circular 
pit. 

As to the thickness of the ore-deposits, it is extremely variable even in 
the more regular belt like masses. At the same mine, it is found to 
vary from one or two feet up to 30 or 40 feet; whilst with regard to 
the more irregular deposits in the basic rocks, it would be impossible 
to actually say which dimension of the pit should be taken as the 
width. At Robertsville the extreme dimensions of the large pit were 
200 feet in depth, lOO feet in length, and 55 feet across the thickness 
of the deposit. At the old Chaffey mine, there are three large pits, 
11eparated only by narrow walls of rock. They are said to be about 50 
feet deep, and would measure, in the case of the two larger, 50 by 150 
feet, and for the smaller, about 30 feet by about 150. At the Yuill 
mine there is a pit about 130 feet in length, reported to be 60 feet 
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deep. These examples will illustrate the dimensions of some of the 
largest of the irregular ore-bodies of the district. It is stated that the 
Robertsville mine shipped over 60,000 tons, which further indicates 
the size attained by such ore-bodies, and as it is stated that the three 
diamond drill holes put down on the hanging wall side went through 
twenty feet of ore, at a depth of about 350 feet, the body of ore 
evidently extends a considerable dist.ance below the depth at which 
the w01·k was abandoned. 

In some cases nearly the whole of the material taken out has been 
shipping ore, as evidenced by the small mass of the waste pile compared 
to the size of the excavation, although in most instances the amount 
of waste has been considerable. In one case where a close approxima
tion could be arrived at from the data available, the proportions were 
roughly one third waste to two thirds shipping ore. It might possibly 
run as high as half and half at some places. 

The magnetite ore of this district presents the following features. Charac~er of 

Th h. · f b l d f h magnetite e s tpping ore o course represents the est, as se ecte rom t e ores. 
general run of the ore mined, and is in general pretty free from sulphur 
as far as visible pyrites is concerned. The various piles of ore examined, 
with very few exceptions, showed no visible apatite. Beyond this, no 
further statement can be mA.de as to the percentage of sulphur and 
phosphorus which might be expecterl in the ores of the district taken 
as a whole, and in large shipments, short of epending conRiderable time 
and money in really sampling large piles. That the percentage of 
these deleterious ingredients does not prevent the use of the ores 
in the blast furnace under proper conditions, is evidenced by the fact, 
that as long as the prices permitted theit· exportation, the United 
States smelters were quite willing to buy and use them. 

The ore-bodies do carry pyrite and often in considerable quantity, 
but in most cases in such a way that the pyritous parts can be rejected 
by hand picking. At some points visited, however, the pyrite was so 
finely and evenly distributed throughout the ore as to render its 
elimination by this simple process impossible, and this has also been 
found to be the case in portions of some of the larger and better known 
deposits which have elsewhere yielded large quantities of clean shipping 
ore. In the case especially of some of the isolated occurrences in the 
basic rocks, apatite occurs associated with magnetite, mention being 
made of such later in the report. 

As shown by the ore piles, the foreign matter which would have to 
be dP:alt with in smelting woulrl be mostly of a fusible nature, consist-
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ing of hornblendic, micaceous and chloritic material distributed through 
the mass, as well as in the seams in the ore. Calcite is also a common 
ingredient, with more rarely quartz. These minerals, by proper selec
tion, should make a good slagging mixture. 

In grain, the ores at different points show varying characters. Those 
of the ore-bodies in the basic areas are apt to show a peculiarly vitreous 
fracture, vuggy structure, and interferent crystalline aggregation of 
the magnetite; whilst at other points the structure of the ore is schis
tose, platy or granular, with a coarse or finely crystalline cross fracture. 

The examination made of the ore-piles of the district showed a 
visible admixture of foreign materials, already mentioned, of from five 
to fifteen per cent, estimated by the eye. This would of course bring 
down the theoretical percentage of iron in the magnetite (72·37 per 
cent) to from 60 to 65 per cent. 

A t able has been prepared of all the available analyses of. the iron 
ores of this district and is given at the end of the report (Appendix 
B.) With a few exceptions it represents analyses made at various 
times in the laboratory of the Geologica.l Survey and published in the 
reports, and includes the analyses of the series of specimens collected 
during the field examinations undertaken for the purposes of the 
present report. With one exception, these analyses are all of hand 
specimens and can therefore only be taken as giving a general idea of 
the composition of the ores. However the following statement based 
upon the existing information may be given :-

Of the 65 determinations of metallic iron, 49 were of magnetites 
and 16 of h rematites, the average of the former being 57·03 per cent, 
of the latter 55·25 per cent. If, however, we eliminate those speci
mens which gave over 15 per cent insoluble matter as not representative 
of shipping ore, the average percentages become 59·53 for hrematite, 
and 59·08 for magnetites, the latter agreeing closely with the analysis 
of the average sample from Bluff Point mine, marked in the table 
with reference letter-A. 

Of the 37 determinations of phosphorus in the magnetites, that 
element varied from a trace to 0 ·17 per cent, the latter amount occur
ring in the average sample-reference letter A. In one specimen, 
although this element was not determined, small crystals of apatite 
were visible to the eye. The average was 0 ·022 per cent. In eleven 
hrematites this element averaged 0·077 per cent, owing to a few speci· 
mens which ran exceptionally high, notwithstanding that 7 of them 
ran below 0·05 per cent. The extreme range lay between 0·004 and 0·3 
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per cent. It is curious and interesting to note that the magnetites, Chemicn,l 
occurring as they do in rocks so frequently containing apatite as a ~foO~~;.ution 
microscopic constituent, and in a formation throughout which so many 
economic deposits of that mint>ral have been worked, average lower in 
phosphorus and show less variation in that respect than the hrematites 
whose conditions of occurrence would hardly lead one to expect such 
a feature. 

Ten of the assays of magnetites give returns of sulphur cemtents 
ranging from a trace to 1·75 per cent and showing an average of 
0·58 per cent. This is considerably higher than that of the analysis 
of the average sample-reference letter A. which shows 0·17 only. In 
four hrematites, the sulphur returned ranges from O·OOi per cent to 0·7 
per cent and averages 0·037 per cent. Titanic acid was looked for in 
two hrematites, but it was not found. In the 25 examinations of mag
netites, this element was proved to be absent in thirteen cases; present 
but not determined quantitatively, in two others, and in the ten 
other cases present, in percentages varying between 1·03 and 16·45. 
The extreme variableness of this constituent is evident on reference to 
the tabulated a.nalyses. For instance, in the specimens from the Chaffey 
and Yankee mines, whilst one showed but a trace, others ran as high 
as 12 and 16 per cent. There seems to be a generally higher average, 
as might be expected, in ore occurring as these do in a coarse very 
basic rock (probably an intrusive gabbro ). 

Thus it may be stated that in so far as these analyses represent the 
general character of the ores, the percentage of phosphorus averages 
low, the sulphur is in some cases rather high; while the titanium, with 
a few exceptions, is inconsiderable in amount. Should it be found ad
vantageous in some cases to do so, the amount of sulphur might 
no doubt be reduced by roasting and by careful selection. It is un
fortunate that neither the time nor means a t disposal permitted of the 
gathering of samples representing large quantities of selected shipping 
ore, so that the one analysis of an average sample (reference letter A } 
is all we have of this nature. In order to arrive at a reliable con
clusion as to the quality of ore the district is capable of providing, 
and in view of the variable nailure of the deposits, such sampling 
would also have to extend over long periods of time without which it 
is not possible accurately to determine what proportion of phosphorus, 
sulphur or titanium would actually have to be dealt with in furnace 
charges or to what extent it might be advantageous to mix these with 
other ores. The ores of the district have been used already by managers 
of smelters in the United States, presumably in this way ahd lately, 

2 
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also, the Canada Iron Furnace Company, in the province of Quebec 
has used these ores for admixture with their own bog ores. The constant 
improvements in methods of smelting in late years have of course 
rendered it possible to ut.ilize more impure ores than formerly and even 
in making the best kinds of steel a much lower grade of pig can be 
used. 

It is stated that in the past the total shipments from this district 
have amounted to some 250,000 tons of magnetite, to which must be 
added about 30,000 tons from the Dalhousie and McNab hrematite 
deposits. 

Hcematite.-A number of points were examined where deposits of 
hrematite were reported to occur, with a view to ascertaining the 
possibilities of obtaining supplies of this class of ore. Apart, however, 
from the old Dalhousie or Play fair mine in Dalhousie township, nothing 
was seen that could be properly described as a hrematite deposit. In 
some cases the only indications consisted of pieces of hrematite, either 
jean or rich, ploughed up in fields; at others, an ocherous impregnation 
of the rocks or soil had led to the belief that the prevalence of so much 
rusty material must indicate the existence of solid hrema1ite in depth. 
In every case, however, a little investigation of the surroundings would 
demonstrate the connection of the phenomena with the occurrence of 
outlying patches of the *basal beds of the sedimentary seriee. Where 
this formation showed distinctly, it would appear as if the supposed 
hrematite deposits consisted of shattered portions of the sandstone, 
the spaces between the broken pieces being filled up with loose 
ochreous oxide of iron, which had also percolated into and filled the 
interstices between the grains of the sandstone, thus giving the whole 
a very rusty appearance. In places, specimens could be obtained of the 
solid hrematite; but tbese, judging from all appearances, probably owe 
their condition to a further consolidation of the original loose ochreous 
form of the oxide. This action, however, has only gone on to a 
limited extent, nor did it seem likely at any of the particular points 
visited that any large quantity of the richer and more solid material 
would be obtained. The bulk of the material, wherever seen, consisted 
of sandstone impregnated or stained with ochreous oxide of iron to a 
greater or leRs extent, constituting at best a very lean ore. 

It was found impossible, in the t.ime at disposal, to visit all the 
reported occurrences of hrematite, but in most cases, from the descrip-

* The age attributed to the outlying patches of these rocks, viz, Potsdam or Ca!. 
ciferous, is probably correct in most instances, although at places distant from the 
present edge of the Palrezoic and at higher elevations, they may represent shore 
deposits higher up in the series, their position being due to overlap. 
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tions given, it is evident that they are similar to those noted. In the Character of 

report of the Royal Commission on the Mineral Resources of Ontario, DHremattite 
epOSl s. 

pages 128 to 142, many such places are mentioned, and at one place 
viz., Tamworth, a number of shallow pits had been put down, which 
proved the superficial nature of the deposit, and that it was underlain 
by crystalline limestone. The quality of the ore here is said to have 
varied also from rich to quite lean. 

The Geological Survey called attention, years ago, to similar occurr
ences in the Potsdam* at other places, as will be seen by refP.rring to 
the Geology of Canada, pages 88 and 89, and the dolomitic nature of 
this formation in places was also alluded to. 

Taking everything into account, it may be assumed that the phen
omena observed are the result of the decomposition of ferruginous 
dolomitic parts of these sedimentary rocks, with the formation of 
ochreous oxides of iron and further consolidation of the same in spots 
into the hrematitic form, the lean ores consisting of adjacent portions 
of the sandstone impregnated with the ochreous decomposition product. 

In a few cases the ore was found apparently passing down into the 
underlying Archrean rocks, but evidently to a limited depth only, and 
in such a way as to lead to the belief that these cases resulted from 
percolation downwards from the overlying rocks into joint-planes and 
cavities. 

Of those visited, t he Dalhousie mine is the only one having any D lh . d 
a ous1e an 

features of a continuous ore-body. The interesting point about this MoNabmines. 

mine, lies in its being a body of ore extending downwards for a known 
depth of 100 feet into the crystalline limestone. It is suggested, how-
ever, that it simply represents ferruginous material leached out from 
the originally-overlying sandstonet:, etc., deposited in a waterworn 
cavern in the underlying limestone. This view is borne out by several 
features observed on the spot, and is shown in the plan and sections of 
the mine already alluded to, viz., the irregular shape of the ore-body; 
the fact of its continuing eastward underground without cropping, 
being in fact entirely overarched by limestone; the smooth limiting 
surface between the ore and the limestone; the tendency of the body 
to show a generallense-shape and to thin out gradually in depth. This 
thinning out in depth is also mentioned as a feature of the Arnprior 
deposit in MeN ab township, which occurs similarly in crystalline 
limestone. 

From the published description of this place, it would :>eem to be 
very .similar to the Dalhousie m ine. It is said to have been worked 
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to a depth of about 80 feet, when, according to one account, it thinned 
out, and accot·ding to another it was cut off by a fault. 

Bog Ores.-No deposits of bog iron ores were visited, but the 
existence of these is reported at a number of places in the district. 

Summar·y.-Reviewing thP. results obtained by the investigation 
and having in view the answering of the questions propounded, the 
conclusions arrived at may be stated as follows:-

There seems no reason to doubt the possibilities of the district in the 
matter of supplying ore for a smelter of the size contemplated (viz., lOO 
tons per day) providing exploratory and developmental work is kept 
well ahead of the actual work of the extraction of the OrE', for although 
the ore-deposits are irregular in their nature, yet the occurrences 
already known are numerous, and doubtless many others would be 
located by explorers, were a demand to arise for the ore. 

Apart, however, from the general chances as above set forth, the 
question of ore immediately available must remain in abeyance, as 
naturally no measurement of 'ore in sight' could be made with most of 
the mines abandoned and full of water. The ore supply would be 
almost entirely magnetite, with possibly some hrematite or bog ore. In 
the magnetite, careful selection would probably be necessary in the 
case of some of the deposits in order to keep the proportion of sulphur 
low. 

PART H.-MAGNETITE DEPOSITS. 

Parts II. and Ill. following give the detailed descriptions of the 
various iron-ore deposits examined in the field during 1895 and 1900 
and supplements the foregoing general report on the district given as 
Part I. which appeared in substance in 1896 as before stated. 

GLENDOWER MINE. 

Bedford Township, Con. II., Lot 6 and Con. Ill., Lot 6. 

This mine is situated within iour miles of Bedford station, 
on the Kingston and Pembroke railway, with which point it is con
nected by a branch line. The main workings are on Con. II., lot 6, 
and Con. Ill., lot 6, near to the west shore of Thirty Island lake. 

The ore-bodies developed in the workings are in gneissic rocks 
immediately at or near their contact with a belt of crystalline limestone. 







m e  lathr rook outcrops extensively to the 8011th of the main workin@, Glendower 
occupying all Lhe interval be&ween them and the arm of the lake, Mine. 
which runs parallel with the line of the pits, m d  a b u t  600 feet south 
of them, in a westerly dimctiola, for abowt threeilpuartera of a mile. 
Imanedi&ly to the north of the workings the gneissic mcks of the 
series are largely developad. Thew as a whole represcab the varied 
character usual in thie. fornabion ranging from pale-coloured acidic 
m d  inbemdiate maka to wry dark heavy basic members. An area 
of the Istter occurg north of the eastern workings. It'k roughly 
triangular in shnp being about 360 feet wide at iit eastern end and 
tapering to nothing at a p i n t  aboub B00 feet west of No. 5 pit. No 
sharp dclmsnihtion ia evident on the ground between this area and the 
gnekses of mom normal cornpoaition to the north, of which it probably 
nepmsenbs a locdized basic phase. 

!!%i area while generally basic in character, and apparently largely 
camposed d hornlilende coarsely crystallized frequently pm, cents a 
largely mottled appeamnce fmm the exisknce of concentrations and 
wins cif black coemelp crystallizd hornblende traveming a lighter 
coloured base consisdng of hornblende cry-~rstsals with a waxy looking 
mineral of felspathic appearance. The latter p&on of the rock is 
more eady  decomposable than the darker B.&". I n  the hornbleadic 
veins vuggs occur at. tirnea which rare lined with well formed c p h l l s  
of the same mineral. In placea tbia haic  area presents fine-grained 
compact dwk-brown rock8 verJI mtten and decomposed.* 

Pyrite sseme h be very glentifuli & places and its decampition 
evidently causea the general rustiness of the m k  exposure&. Cdcite 
particles and efflorescent sullphets or! iron are also conramon occurrences. 
The raortherm conitmt of the lirne~tone withthe gneiss is wry distinctly 
traceable along tb muhh side of pite &OR. 1, 2, 3, 4 snd 5, aps shown 
in bhe accompanying plan. 

The actual contact is not visible weet of this point, but from the  - 
way the mcks outcrop f m  beneath the cover, it must run in s direc- 
tion approximately W.S.W. passing norlth of pit 6. The limestone cmp 
out w i ~ h  frequency, forming s ridge between the lnst mentioned point 
a d  pib No. 8 on the adjacent lot to the south, where the basic rocks 
abow again. It hsa thus arm apparent breadbh of outcrop of some 800 
feet, wiichu would represent R thickness of a b u t  650 feet taking the  
~ G n a l  width of the ovtcaop shown of pit 8, as, above, and the dip at 
that point h be ablaut 65 degrees. The southern limit of the beit as 

* For -prticulem of rnicronmpic C ~ R ; P A C ~ ~  of these P M : ~  see A p p d i x  A, 
speoimens Noa. U,  12,13 and 14. 
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~ b d o m ~  marked on the plan is worked anb on the baais of the a h v e  thickness 
Mine. taking into account the various dips. 

Commencing a t  the easternmost, or main pit, close tn the shores of 
the lake the details obaerved were as follows :- 

Pit Aio. 2.-This working consists of an open cat run in a westerly 
dimction into tbs hill, in the gneissic rocks a t  their contact with the 
limes~ona A t  ita lower OF eastern end it is opened out a width of 
ehut 30 feet and gradually marrows b about a. yard wide a t  its western 
end, where it ends a8 a shallow trench along the contact. 

A t  the wide mouth of the open-cut, the main shaft has been su& 
which, a t  the time of closing the mine previous to our -viait, is eeid to 
have abtained a depth of about 180 feet. It is said thab bhia shaft h- 
been considerably c h a m b e d  out and that some drifting and cross- 
outbhg was done a t  the lower level. The outcrop of the ore-body on 
which this working has been made seems to have thinned out in passing 
weat, A numher of ernall. h t  pits had been made hetwasn this snd 
working KO. 2, but no ore was oberervd in  them. 

nTorh%~i.ng No. $.--This is bat a short distance b the weet of the 
we08 end of the lwt. It is e* large open pit opened into by an open- 
out running south-west into the hill the wbole working being excavated 
in the gneissic foobwall rocka, the limestone hanging wall forming its 
southern side. It is opened out about 70 feet along the strike of the 
deposit, and is about 40 faet wide and perhaps 30 to 35 feet deep from 
the top of the hill. I n  the south-we& corner of the pit is ta be seen 
the mouth of an incline  evident.!^ sunk on the dip, a d  clms to the 
cwtaot. The depth of this is however unknown. 

The W& of the open pit sbow a coarse hornblendic rock, much 
shinled with rust evidently erisingfrom the decomposition of the pyrite 
visibly present. The ore seemed It6 be reprasented by several stringers 
of magnetite a few inahes thick, so that whatever body there was a t  
thk point must have been t&en out and the work stopped in compar- 
~tively barren ground. 

Workings No. 3 and 4.-At these points nothing particular was 
noted. The former h B shallow, open prospect trench, and a t  the 
latter is a shallow snrf~ce ptt, from the bottom of which hu been sunk 
s small shaft said to be 100 feet deep. They are both in the brown, 
rather rotten, gneissic rock, the limestone contact showing on the 
ennth aide of No. 4. 

TFTdrbing g o .  5.-Is a long open pit close to the track. It is mostly 
filled with debris. The rock is dark-brown, earthy and decomposed, 
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showing in places magnetite in grains. Some small ribs of that mined  G I ~ B O W C W  

are occasionally to be seen penetrating the rock. A t  one point in &lin8' 
the pit a little solid ore outcrops h o u g h  the debris, showing for a 
foot or two in iere&h and about the same thickness. Between this pit., 
however, and No. 2, a number of little prospect pits in these same 
rotten, brown earthy and ruaty rocka seem to indicate an attempt to 
find workable ore bstween the two points. I n  picking all around I 
obtained occasional bits of good nre, and often the rock on fresh frao- 
turn, was eeen to aarry disseminated grains of magnetite." 

Working No. 6.-Consists of an open cut 15 feet in depth, of irre- 
gular shape in the side of a hill of limestone. A pit sunk a t  the 
eastern end is asid to  be quite deep. Good ore is reported as having 
been encountered in the bottom. An exarninakion of the  wall^ of t b  
exca~stion shows irregular, flat-lying tongues of ore, afisociated with 
decomposed rocky matter, apparently originally similar to Borne such 
baaic rocks a8 are associatecl with the ore in the eastern pitta. Wbere 
worked out in the main workiruge, the ore is said to hare a lthicknesa 
of from 20 ta 40 feet, 

Tarking ATo. ?,-Is a little test shaft down about 26 fee6 showing 
no features which could be noted without making the descenb, for 
which, there were no means svnilable. 

Pit 3'0. 9.-At this point mcurs a very interesting ore-bdy con- 
sisting of magnetite and apatite in about equal proportions in a ganpe  
of calcite. It occurs in the more acidic gneissic rocks some little 
distance north of the run of the other ore-bodies and as described, its 
mode of occurrence ia quite diEcrent. The pit is about 25 feet deep, 
and the ore-body which was small was altogether worked oat. The 
teat; pits shown did not expose any more ore, but proved only the 
extension for some distance eaatward of the calcite vein i n  which i t  
ooourred. Thia wa9 mined to meet a demand for phosphatic ore for - 

the Hamilton smelter. 
- - - 

* Since the above wm written m e  further work hsar bean done at the pinta  
n u m b e d  6 and 6a on the plan, and ore has been extract& and shipped. The e x a m .  
tione are a1tcptht.r in tho same dnrk-coloured rock wbioh at placa was found 
conkin mrsely cryntnllixed aggrtqntesd hornblende cryatale. I t  evidently represents 
a d m p 0 ~ 3  p r t i m  of the sum~rnding b ~ i c  m A small rib of limmtane fmm a. 
few inchea to a fwt or two in thicknw mm at thie pIaoe, having the uaual strike 
and ~~ppmring in working 54 and in the 9.W. corner of working 5. 

Working No. 5 consiata at prssent of mn open-cut alonmide the track, about 150 feet 
long, weraging 40 feeb wide and about 10 feet deep to the surface of the water. At. 
ita western end is a little pit about 16 heet  deep. At No. 6a ie an open cut into the 
north face of the ridge, with R shallow pit in the S.W. corner, 
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Diamwsd Borings.-Subsequent to the  closing down of the 
mine previous to our viait, a series of diamond drill holm were bored 
from the hanging well side which i t  is stated proved the existence 
of considerable ore below the old workings. These are marked A., B., 
a., Cl., Cz. and D. on the wmrnp8nying plan, and on *he vertiad 
section given there. 

The four right hand columns in the following tabulation of psrtioulars 
r e p d i n g  these drill holes have 'been compiled from the description of 
the work given in the J3umel of the Canadian Mining Institute, vol. I., 
pert I., pp. 205-6. The reference letters coincide with thme &opted 
in the rrccompanying plan of 6he mine, the hdes hatring been eirnply 
described in their order in the publication quoted. 

Pasbicnlars of bore-holes made with the Diamond Drill at  the 
Glendower Iron Mine. 

I 

Raoka, etc., Encountered. &marks. 

--p-- 

R, S. 75 702 Boring k ing  nlmoet pamlld ho ore- 
h~t ly  the httrr was not enmuntcr. 

1 ' E  } h m o i o  m 8 f t .  

N. 78 1 Throu~h 176 feet of ore formation. 

CS. N. 100 78 205 
W. .......... 

450 " !g } Chiefly Iimtwtona.. .............. V 5 
425 Ore h d ~  firet encoentered. ........ B;?! f r: 
525 Hole fin~nhecl on quartz.. .......... is C_= 

Fmm the data given in the publication referred to and by reference 
tu the plotting of the same on the plan of the mine, several interesting 
features are brought out. Bob A. simply gave a measurement by which 
the average dip of  he banging wall of the deposit a t  that p l m  can be 
ascertained. This would seem Ito be at an angle of about 76", although 
the dip of the wall taken at  surface measured 80". Xole C. ie mid ta 



have pawed thmugh 83 feet d amp formation. Taking the average Glendower 
dip a t  that point from the surfme domm (78") this would represent a Mine. 
hhickness across the formation of a h u t  45 feet. The outcrap of acbual 
-ore, however, does nok show this width r r t  sadam, so that the depaait 
lacking definite Iimibations, it is difficullt to arrive at a clme es'timate 
of the actual thioknesa rlepmsenhd by the orey gronnd penetrated. 
The fact reanasins, however, that irregular as the shape of the ore body 
may h, both this hole and the next cross it a t  an acute angle so that 
the thickness will be mach less than could appear to be shown by the 
Gores. Hob C. being at s; steeper angle nc?cc.ssgirily cuh  the ore body 
so as to pass thmugh a much greater distance in traversing its width. 
Even allowing for thia, however, khe f 76 feet of ore formation reported 
~ B O W B  either am appreciable thickening or that the body dips more 
&&ply below the point a t  which it is pierced by hole C. Hole C. 2. 
autlting the plane of strike of the ore-boclg a t  an angb should show a 
p a t e r  length of ore ground traver~ed lthnn in the case of the 
previous hde. The amount reporbed is, however, leas by some twenty 
-feet mo Ithast it would look ns if there was a thinning out in pawing 
westward. This surmise seems to Rad some corroboration in the 
weuEts obtained further west again jn hole D. A t  this point the 
am ground traversed is reported a t  but 2001 feet, which taking an 
average dip of about $Qe, would be eqni~alent somewhere a b u t  25 
feet of thickness. In  all such interpretations the gmak irregularity of 
these deposits in every respect muet however be borne in mind. Lack- 
ing dednita boundaries, the mere fact thaL the last few feet of s hole 
were through b r r en  matednl, doe8 not by any meam jnsti.$ the 
aasnmption that the limit of the deposit bais been reached and i t  seems 
a pity that the lloles bored were not carried for quite a distance into 
the footwall rocks in order prove the presence or absence of pawnel 
ribs of ore. The 700 feet bored simply. pardel  with the fomt ion  a t  
point B. might more pmfitably have given two flatter holes a t  C. end 
D. cross cut'ting the whole.* 

Nagwetic Readings.--8o far aa these were carried out the rasulfg 
afkined ere il lnstratd by ltha curverr, etc., shown on the plan. The 
time a t  disposal did not allow of readings at sufficiently close intervals 
;to enable the minaatk of the distribution of the bodies of magnetite to 
be worked onc, buk some general eondnsiom cam be drawn. It will 
be seen that &he area of coornsidernhle naqnetic disturbanoo is prwti- 
~ D F  coincident wi'th that of the very baaic m k s  extending some dis. 

* Judging fmm khe deh given on a & i o d  drawing of thasa holes lately 
4bbi.old fmm MT. Jos. Bswden, oh Kingston, the exis'tmw. d n rib of pure ore 
20 t o  30 feet thick tw proved, the wst heiag orey purud. 
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tagce north of the limestone contact between pits Nos. 1 m d  Q. 
Ati the eastern end this area of magnetic disturbance would have a 
width of about 350 feet narmwing down to about 200 feet along the 
line of observations crossing No. 5 pit. This does not, of course, 
represent, the actual width of the ore-bearing zone as the needle 
is necessarily affected by the ore-body for some distance on either 
side. This will be seen by reference to the curves on the plan where 
the lines of observation approach the pits from the limestone aide. The 
magnetic results! obtained along the lines to the west of No. 5 pit 
would seem to point to the absence of any chain of ore-bodies btween 
the emtarn pit and the workings Nos. 6 and 7, These lines being 
about 400 feet apart $here might of course be some xmdl bodiea along 
the contact in between them. 

Ore shipenls,  stc-Clo8e to the track where i t  passes the main 
shaft at  No. 1 working there was a t  the rime the mine was visited a 
pile of several hundred tons of ore. I n  this i t  was noted that pyrite 
and calcite were considerably in evidence and an eye estimetu placed 
the drnixture of foreign material at  a b u t  10 per cent. In  the evidence 
regarding this mine given before the Ontario Mineral Commission of 
1888, i t  is atated that the ore shipped from the mine ran from SO to 60 
per cent in iron contents. When it was being worked by the Glen- 
dower Company, they, having a long wagon haul tn their shigpiag point, 
eenb away no poorer ore than 60 per cent. It is further stated that 
the Zanesville Company, having built a branch line, could ship direatly 
from the mine and that the percentage of ore ran as low as 60 per 
cent iron. From the same source it is learned that the ore first 
obtained was free from sulphur, but that tbis constituent in deleterious 
quantity wa9 encountered at a depth of about 180 feet. 

Aaxosding to Mr. Bawden, of Kingston, who has been connected 
with mining in the district for years, this mine shipped about 50,000 
tons of ore up to 1895. 

EJ&foqy o t  the mine.-The folkwing items relating to the history 
of the work done at  this mine are gathered from the evidence of Mr. 
J. Bawden, given before the Ontario Mineral Commiseion, before men- 
tioned. 

After some years of development work by the first ownere, the 
Glendower Company was formed in 1873, who not only paid down a 
sum for the lease of the mine, but also twenty cents per ton royalty. 
They mined for seven years, at the end of which time they gave up the 
leaase. This Company had a capital of $50,000, largely subscribed by 



furnace ownem of Elmira, N.Y., to which pllam they took the ore end Glendower 
Mine. 

professed themmBe2.2-es well plessed with it. 

About 1883, in the fall, the Zanesvillle Company was formed of 
capitalists of th& place and of Clevelrtad, Ohio. They constructed 
the branoh line to the mine, and operated on a large scale with 
extensive plen$ for four or tive yews. The capital of this Cumprmy 
was SSOO,000. In  1887 this Company wm merged in t h e  Kingston 
and Fernbroke 3 h i n g  Company, which, with a stock capital of $400,- 
000, took over this, ancl a number of other mines, in the diutricb. 

At the time a£ our visit in 1895, the mine haid been idle some yeara.* 

Bedford T o m h i p ,  COB+ II., Lot 6. 

A t  the  bottom of the bay which rans in snoth of, and pmllel  to, Bedford TI.,B 
&he Glendower rmge of ore-bodies, is a small prospect pit from which 
Borne magnetite has been obtained (See working No. 8 on the plan). 
It is i e t e r ~ t i n g  m showing the oocurrenm d ore aear the other can- 
tact of the limesti~ne belt along the northern aide of which lie the 
workings previously described under the heading of the Glendower 
mine. As them mentioned, the Iimestorae outcropping shows a width 
of abont 600 or 700 feet. The little pmpect pit i s  only about four 
feet deep, in  &he bottom of which iu an exposure of ore, measuring 
about twenty five by fifteen feet. 

Stripping and trenching has been done all around the pit, evidently 
with the intention of determining the directionof extension of the ore. 
body. Nothing definite, however, &terns to have b e n  proved by the 
work. I n  one of the trenches abont thirty feet Go the north of the 
pit, some coamelg crystallized hornblendic rock is ehown. 

- A t  the pit Ithe ore seems to be overlaid by a decompoued, dark-green 
rock, with parallel seams of a lighter green material. I t  has the appear- 
ance of dipping slightly southward. The ore show8 similar parallel 
seams of the lighb-green material, and its resemblance to the inclosing 
rock in this and other re~pects leavee the impreasion that it represents 
a highly mqpetiferous portion of the same. 

A little pile d ere ha. been set mide measuring about ten tons. It 
carries m considerable proportion of intermixed foreign material, 

* At the time of the examination mde in 1W, the mine mm also idle althounh 
it had been leased during the previoua year to the Hmmilton Smelting Company, bf 
Ontario, who had done Rome little work arotmnd pit Na 2 and had opened up pits 
Noa 5 and .% 
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amongat whioh calcite is obserrable, end pyrite, the letter fairly 
f reqnent. 

The magnetic carves given on the plan, of the observations made 
with the dip needle afi this point speak for themselves. 

Bedjord 2'mondipt Cm. L, Lo& 8 a d  8. 

H , , M ~ ~ ~  About a mile and a half to the south-west of the last mentioned, 
are some pita which are known bp the above name. No examination 
was made af these, but they are of intereet as showing the extension 
of the chain of ore-bodies on the south side of the lime-atone belt. 
Mr. Je9. White of the 8urvey s h e  when making the eurvqe 
for the map accompanying this report, made notes dm sf the 
geological feaknrss, in some parb of the district. He found the west- 
ward extension of the Glendower limestone belt to ruar to the north of 
the pih. It i s  said that considerable ore was shipped from this point. 

BLACK LAKE MWE. 

Bedfwd Tozu7~laip Co~a  IT., Lot. 8, 

Rlmk 1;. About a mile and a half north-etsst from the main workings 
Mine. of the Glendower mine, on the point of an island in Black lake, 

s slight amount of work has been done on an occurrence of 
magnetite. At the place rliM was a mall open &at running into 
the side hill having a face of about 10 f i ~ t  a t  ih deepest point. The 
dip of the rocks seems to be flat, esy from 25 to 30 degrees soutlnvard. 
No f w t  wall is vidlble but about 10 feet thickam3 of rotten schistoae. 
orey sock, shows. Much of i t  exhibits a speckled fracture, from the 
intermixture of grains of mngnetits with some decomposabIe matter 
which now Bppears simply as a pale yellowish earthy material. In 
some plmes the magnetite grains preponderate largely, and are even 
consolidated, thus constituting the eolid ore.' 

All the rocks around are so mated aud rotted, that it would be im- 
possible to make oua their exact nature. Thia  sppears to be due to the 
decomposition of pfitc? which is very plentifully distributed through- 
out their mass, on the htcnging wall aide of the pit. A blm$ smd- 
aceoaua-weathering rock, forms the shore of the lake, which at a few 
p l w  ahows as yet unaltered, largely crystallized, dark hornblende, 
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similar to some of the rock exposures a t  the Glendower mine and on ~ l ~ ~ k  L. 
lot 6, Uon. II., before described. Whether the ore at this point, b Nine. 

near the northern or southern contact of the limestone belt, could not 
be determined in the time a t  disposal. 

Near the opening just described is a litt;le pile of some 510 cub. ft. 
of lumps of ore, It oarries o very large percentage of intermixed msk- 
ter in which caloilte patches am prominent, and what agpeam b have 
been a bi-silicate mineral but which is now decomposed, Fa present in 
grains. .Finely dissieminated pprike is a180 wry plentiful. These were 
the only workings it was found possible to visit. 

It is said that ib  wrts leasad h a company from 1882 ta 1684 who 
took out from 3,000 to 4,000 tom on a 50 cent royalty. 

r. Bawden, in his evidence before the Ontario Mineral Commission, 
says :-"The Black Lake proparty was under prospecting leaae to the 
Bethlehem Mining Co. and Rome 50 tons of rich ore have been taken 
away. At the t ime it was under lease, them were great difficulties 
in the way of t r~nspor t~ t ion  ; since that time, s. canal has been cut 
from Thirty Island lake to Rlwk lake.. . . . . . . .. . ..and the ore can be 
brought down to the permanent track at Thirty Island lake. 

Badford Towmship, Cm, HI., Lot S. Bedford, In., 
3. 

Some small test pits and strippings have beon made on magnetite 
bodies on this lot and a diamond drill hole hss been sunk to s depth 
of about 300 feet. A Lrge development of basic Lanrentinn gneiss 
m u s s  in this vicinity, in which are isolated bodiea of m a p e t i ~  of 
varying size. 

A n  interesting occurrence of apatite of swll extent had also been 
found in the same rocks a little distance from one of them magnetite 
bodies. 

MIWISS1PPI OR ROBELTSVILLE ILlIXE &VD NARY MINE. Robrtaville 
and Mrrry 
3Iin~rc. 

Palmsrston Townsh{p, Cow. IX., Lots 9 am? 4 

The Roberbville mine id connected with the Kingaton and 
Pembroke milway by a ~ h o r t  t m k  of abut  a mile in length, and 
when working the ore could be hoisted from the main pit and dumped 
directly into the oars. 

The pita of tbs Mary mine me close by on the adjacent lot. 
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Robertrville The mode of occurrence of the ore-bodies in this place contrasts with 
and Mary 
&lines. thah a t  many other localities in the district in that there is no lime- 

shne in the immediate vicinity nor connected with them. 

The mok immediately inclosing the ore is R dark, compact, heavy 
basic sock, probably diorite which seems to extend for a considerable 
digtgnce around." Whilst in the field-examination, no gneissic 
structure was noticed except in ai f ~ w  places where it seems ta be slightly 
de~eloped, the hand specimens brought back seem on closer examination 
to have some parallel structure. The rock exposures around the mine 
show gn irregular, pink, felspathic reining, and a light-green mineml 
probably epidote is frequently seen in patches. On examination of the 
hand specimens, pyrita seems to be f&irly plentiful throughout the rook 
a d  in one of the small felspathic irsinlats, octahedra of magnetite could 
bs smn ; epidote occurring in the same veinleta. 

The ddereloprnents consist of the main pit, a couple of shdlow open- 
cuts near i t  and two smdl pih a t  some little disbnce fmm the iarge 
working. The sccompanving plan shows the relative positions of the 
various openings and other featnres. 

FFmXng No. I.-This is the most extensive. It aonsislts of an 
irregular opening about 300 feet deep with an extreme longitudinal 
dimension of about 108 feet, the ore having been worked out to a 
thickness of over 50 feet in pIacea. The excavation is  imply a large 
irregular pit &B will be seen by reference to the sketch plan ancl sec- 
tion given in the accompanying illustaration, which also conveys a good 
idea of theirregular size and shape of many of the orebodies worked in 
t h i  district. The average dip is Eeen to be about 52' mutherly. The 
existence of ore a t  a depth of about 140 feet below the h t b  of the 
pit is said to be proved by a diamond drill hole which waa put down 
on lthe hanging wall side at an angls of 68". Two other holes about 
l00 yards south of this pit and about 100 feet apart are said to have 
a t t d n d  a depth of over 500 he$ and to have passed through 20 feet 
oE ore. 

R7mkiw Aro. 2.-About 100 feet to the west of die main pit 
is a shallow open-cut about 60 feet by 25 and about 10 to 15 feet 
deep. It has been opened into R little ridge of rock and is about 20 
feet hip;lher than the mouth of the main pit. 

A$ this point there was a good chance to observe the mode of occur- 
rence of the ore which in the notes taken on the apot is described as 
ocourring in the basic oountrj-rock as a veiney, often vuggy' mass 

* Bee Naa. 17 and 18 Appendix A. 





of irtwgularly seticuBated magnetite, with pink and cream-coloured Robertaville 
and M a y  edoite and black hornbbnde. The magnsciw is plentifully intier- ~ i , , ,  

mixed throng11 the mck in exbermsive irregular pabhss, land more inti- 
mately in veia:eb and ss scattered grains. Felepur petcbes are 
frequent and lighbgreen epidote Es a prominent feature. Whib quartz 
is also present although less freqnent t b m  the other minerals menhioned. 
The are is fmquentlp loose-textul-ed from 'the prmence of vugu seaima 
lined with crystals of hornblende, etc. Albhough ab  place^ the ore 
occurs in more solid masees with only a little admixture of the other 
minerals, aver the main part of the mck surfam expa~ed in this work- 
ing, these other m i n e d c  Logether with rock iinclueiona will include 
50 per cent of  he Inass. 

The foregoing description may be taken as applic&lo in a, general 
sense to bbe other occurrences of oro a t  this place, end in other parts of 
the distriut with that class of deposits located in arms of compact 
basic racks. Of course the differei~t p i n t s  opened up wary very much 
in the degree of concentration of the magnetik, theit mineral at many 
places oacurring in large mncentrated muses yieldillrg large quantities 
Q£ very pure ore. It is evident, however, that such occurrences will he 
Pound in working, ta be very variable and irregular. If, howorer, this 
feature is mroegnieed and acted upon in dealing with them and pros- 
pecting work, b i b  surfaice and underground, carried on systematically, 
in many ilnstarrces it would doubtless be found thet the number of ore- 
Bdies would compensate for their irmgullarity. Thie con~ltirtuted the 
noticeable featu1.e in the phosphtrtie mine0 of Obtawa oounlty, Quebec, 
which worked for 00 many years sncsessfullp. In some of their pits 
%ha b d y  of a p ~ t i k  would be worked ouh in n very ahort time, whilst 
in others s more m lew abundant snpply would had for years. 

Open-cut RO. S.-At this point a, amd1 open-cut ~ R S  been driven 
wt into bkie same ridge as the last mentioned, attaining a depth of 
15 feet at iits inner end. The mek seem8 ta have a gn?is~ic ~tructure 
here and dips about 45 degreee south: ~ t t i n g  steepor as it goes down. 

Pit No. 4-18 a smdI tast d a f t ,  depth unknown. A rib of ore 
about 5 feet thiak shows a t  the surface. 

Pits 6 a d  &.-Are just small1 prospect holes ~howing nothing in 
particular. 

Open-cut Xo.  ?'.-This is in, a aide hill and i s  about 15 feet deep 
with a sinking in one end appanemhly only a few feet deeper. m e  ore 
occnra in dark basic rock similar ta Ithalt a t  tho other points, and 
shows bhe Dame reticulation of o n  and associated minerals. 
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Robortsville Qpn-cu t  No. 8,-Rsm a smdl open-cut into the side of a hill encb 
and MET 
Mineu. in a little tunnel about 125 feet long which turns in such a way as b 

pass under the working a t  No. 9, a t  a slight depth below the surface, 

Qpcn-mt A'o. &--Is a shallow open-cnst working from whioh Rome 
ore heb been taken, which a t  the time of the examination was piled 
neer &he opening, 

Dimmmd Drill Ezploratiola-Besides the dinmond drill holes des- 
cribed above, a number of others were put down on the hanp;ing wall 
side of and a t  some distance from the range of orebodies along t h e  
strike, but no records are available as to results attained. 

S ~ ~ i ~ ~ . - 1 t  is stated that between 6,000 and 7,000 tona of ore 
were shipped from this mine up to 1895, and according to the owner of 
the mine the ore shipped carried no sulphur. 

Dip Needle Readings.--Six preliminary lines of dip needle readings 
at every ten paces were taken, but no partiodar attraction wae showtb 
except in the immediate vicinity a£ the main pi*, and between pits 7 
and 8, a t  the Mary mine openings. 

73almcmton, 
XT, 97, 211 

P d m s t m t  Township, Con. XI., Lot8 97, B8. 

About a mile along the road west of fgvant station, on the King- 
ston and Pembroke railway, a little work has been done on an occur- 
renos of magnetite. It consists of a small pit a b n t  10 by 12  feet and, 
judging from the dnmp of rock, not very deep. It is a t  the base of a 
little limestone ridge, and the ore is a t  the contact of that rmk with a 
gray gneiss. 

The limestone ~Zlawa a t  places, a contorted structure wbioh ie well 
brought out by the sinnona couwe of bands of magnetite of various 
thickness, and of other included minerals, among whioh actinolite and 
chlorite are of frequent oocurrence. As noticed elsewhere t b i ~  latter 
minera.1 seems to specially affect the limiting walla of the ore-ribs. 
The little ore-pile nhows good ore, with some attached limestone and a 
IittIe intermixture of chloritic and hornblendia minerals. 

BY~ROVE MINE 

Sowth ISherbrooke Township, C m  L, Let 3. 

At this place litue or no developmenu have been made. The work 
done consists of a pit s h u t  fo&y feet long by t w g t y  fee6 wide. Its 



depth, judging from the amount of the materid extraoted, and from B~vvemine .  
information given by the residents of the viainity, would be about 
twenty-five feet. I t  is full of water up to within ten feet of the top. 

By careful ch+pping around the walla standing a h v e  the water-level, 
magnetite conld ltae found in irregular, and sppsreatly not very per- 
siatent ribs, varying from an inch or two, k s little over a foot in 
thickness, but they seemed often to thin out very rapidly in places, 
and to come in ia other plsces in quite an eccentric manner. 

Beaides the pilt mentioned, blasta have been put into the outcrop of 
the deposit, ab wveral plaocse, ooverisg a lmgth of ebout fiftp fmh 
Theae working8 have not been at  all extensive, and ahow magnetite 
occurring in the same irregular way as in the pit. 

Aa far as codd be: determined the strike is parallel b that of the 
distinctly banded ,gneissic. rocks, seen to m p  out to the aouthwsrd, 
commencing abut twenty feet from the pit.. The work done is not of 
such a nature or extent ss to enable a clear idea be formed, aa to 
the direction end exhet  of the outcrop, but if it continues to the west, 
i t  must be hiddm by the caves of soil fouad in that direction, whilst 
to the east i t  does not show et all and the ouuptry rocka cropping out 
as they do also to the south, form apparently, a continuous bar to ik 
extension in tbat direction, 

A little to the aorth and w t  is a small mby outcrop surface, like 
that of the rotten, msty gneissee, so often found in this formation, 
which by msnrninrng a turn in the strike, might have been taken to 
represent the dqorsit, but this would seem to be a somewhat doubtfnl 
assumption, as i t  evidently carries no magnetite and L all friable, 
breaking down mder the pick. Tho rzwtiness here, as elsewhere, ie 
probably due to the decomposition of pyrites conbained in the rook. 

In  fact the continuance for any distance, of this looal ore-bearing 
feature of the formation, seems very prablematioel, notwithst~ndin~ 
the theory eh&ed when the distriot was timt being worked, that t h i ~  
occarrence waa a continuation of the Fournier mine deposit, over four 
miles to the eastw;arrd. 

Ore charactwi&cs.-The ore taken out hm hen left in a pile nesr 
the pit, and probably represents the whole output, exEept a smell 
experimental shipment of about six tons, said to hawe been made. The 
ore pile M a y  would seem by measurement to contain about 140 tons, 
which a p s  claaely with the etatament made in Mr. Vannor's report 
on thh diatrict (Report of Progreaa, 1870-74, p. 31 3). An examination 

8 



Bygrovemina of t h i  pile showed i t  to consist Imply of hornblende largely crpstal- 
l h d ,  but sometimes more h d y  with ribs and seams of mrugnetite 
through it It is probable that the intermixed material would amount 
to fully fifty per cent of the whole. Pyritesis present but not in very 
large quantities. 

601m8ry vmks.-TO the murtla of the pit for some distance them is a 
cowiderable development of ga&~ of an acidic c h e r d a  To the 
northward definite outcrops BE mlid m k  are infrequent, them are, 
however, no aigns of limestone for aome distance at this point The 
walls of the pit show a rather rotten brownish gneissic rock The 
mimral character of bhe d e p i t  oould be best desoribed aa magnetite 
in irregular ribs end veins, or disseminated, ~asocisted with coarse, 
blackish-green hornblende, the Esltteser crystallized in interfemnt aggre- 
gates, showing bsiiht spa~kling aleavage fracture surfscea. Ocwion- 
d!y wggy places occur, linea with hornblende cry~trrls. 

South Sherlirook %urnship, Cm. I, Lot I& 

Fournier TEmn workings known by the above name consist of some five pits and 
mlne. 

other openings of various dimensione. The ore worked occnw in an area 
of h i e  mlc which seems to coneist largely of hornblende and angite 
with white felspar. Biotibe ia plentiful and pyrite seems to be fairly 
frequent in the various rock ~peeirnens collected. A banded arrange- 
meat of the constituents of the rock was noted at  plaoee, the bi-silicatee 
aPtmmting with whiter bands oonsisting of felspar and quartz. At 
p l w s  the rock would seem mnsist of quite coarsely orystallized 
aggregate of biotite, hornblende, etc., constitnting a dark basic rock, 
whilst lighter coloured acidio rtrelsls also occur, apparently consiabing 
largely of felspar and quartz. The contact of these with the darker 
basic portions is not clear cut but ia rather mergent. The ore occurs 
asl imgdar  ribs and veins, and maaees of a compact mragnetite with a 
vitreous fmcture. Where tbese occur in the basia portions of the rook, 
i t  frequently happens that the walls of the rib or vein are lined by 
large crystals of biotite) the cryetallizatioa of the baata rock also 
getbing conreer ancl more hornblendic as i t  approachee the magnetite 
rib.* 

From the accompanying plan i t  will be notioed that the pits and 
cmppings seem to  follow t h m  parallel ranges having s general direo- 

* Sea Appendix A, Specimens Nm. 8 , 9  and 10. 





WOALL.] MAGNETITE DEPOSITS. 35 I 

tion of about E.N.E. and W.S.W. This direction of the run of ore Fqurnier 
mlne. occurrences coincides roughly with thet of the geneml formation of 

the district a8 ahown on Mr. Vennor's map.* 

Pits NOB. 1 and 5 are on the moslt southerly range, pibs N~oa 2, 3 
and B, on the most northerly, and the mall om croppiegs behind &he 
barn, together with a aimilar one sbont 300 feet about E.N.E. ~ e e m  to 
constitute an intermediate zone. 

Whilst t h i s  is true, however, regarding the arrangement of the 
workings, etc., neither observation of the ground nor the result of the 
dip-needle rwdings so far as made favour the idea of the continuity of 
the ore between the diffsrant pits on the same r~nge.  The particulars 
of the different; pita as far as could be obses~ed on the tludace lare as 
~ Q ~ ~ O W S  :- 

TmEsg AI~~. ~.-IS a ahallow pit in the &. A little ore was 
found in p i e  a t  the west end, but it was EO grown up with m~hm 
thet but little W n e r  mold be seen. The small stripping to the W& 
of bhis point; wnsists of a ahallow cm8 m d e  by a few blasts on %he 
outcropping of a small. rib of magnetite, s few inches thick, 

Wwki?ag NO. ,&-An irregular pit about 15 feet deep in the h m ~ y  
basie rook, It is, however, so p w n  up with brash that bat little 
can be seen. I n  the rock stripping at the west end of the  pi^ a 
small isalated patch of ore oocura, exhibiting a eurrouading envelope 
of h r k  h b l e n d i o  mineral. The hornblende of the rock show 
at placee, dark and coaraely crystaUzed. 

W m k i q  1Yo. S.-Is a large open cut about 70 feet long by 20 feet 
wide witb a deep pit a t  one end. According to our guide, this is 
about 120 fesb deep and the orsbody waa stated from his recollectioa 
to have been about 2 feet thick, Mr. Vennor'a description of this 
mine in &he Survey Report 18744 ? a p  :- 

It During the summer of 1873, the lagt attempt a t  raising the ore 
for market wae made, a shaft wm sarrnk to a depth of X10 feet and the 
oompany raised in all about 600 torme of good ore. At thie dq%, 
however, the deposit becomes irregular and uncertain, and aa the ore 
could not h extracted without the removal of much rock, work W&B 

abandoned md has not been resumd dnce." 

Wwkaoap Ro. consieta of a namw open cut in the rork 
about 90 feet long. At its astern end a pit haa been mnk whioh 
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Fournier according to our guide went down perpendicularly for about 40 feet 
mme. 

and showed about 8 feet thick of ore all the way down. A t  the mouth 
of thie pit, several ribs of ore are visible measuring from l inch to 6 or  
8 inches thick, the magnetite itself, where it sbom, appearing pure. 

I;Pwkimg Xo. 6.-Is a shallow open-cut in the rock about 5 feet deep 
and about 60 feet long with a surf- stripping for another 50 feet 
south-wesrt from it. 8everd small labs of ore are visible as ati the 
other pib. 

Other Uutcroppings.-Other points where ore occurs are shown on 
the accompanying plan close behind the barns and 300 yards about 
W.N.W. from the same. Only small ribs of ore sm however visible. 

D@ XmdZe Readings,-Readings were taken aC intervals of about 
ten paces apart along four lines and results have been inscribed on the 
plan. IL wil l  be notecl that the avemge attraction of the diatriot was 
only disturbed in the immediate vi~inity of the pi+ or at these points 
where ore was d r e d y  known to ocsnr and had been worked. 

Ove Chracteristics.-All the ore mined during the operations car- 
ried on in previous yeam having been removed, there was no oppor- 
tunity bo judge its charecteristics. From its mode of occurrence, 
however, and from what little w~ lying around, it ig evident that 
the intermixture of foreign material would rnafdy coasiet of horn- 
blende, pyloxene and mica. 

Mr. Vennor in his report etatea that the ore is free from titanium 
and t h i s  would seem 'ta be borne out by the andpis  of the specimen 
collected pel-soaallg, which is given ia the tabnlstion a t  the end of 
this report. The remarks upon the proper interpretation of assay 
reeults given in the Introduction must however bn b ~ m e  in mind. 

North CrosBy T m h i p ,  Cm. JP., h t  27. 

f i n s  mina Time allowed of but a hurried visit to this place. According 
te our guidt%, Mr. P~umier ,  who ansides on the next lot north 
of this, the points visited comprised all the work done on the depo&. 

These consisted of a couple of shallow strippings, about 25 by 40 
feet and about 60 feet apart. The surfwe rock had been blasted away 
for a €m feet down from the surface. The surmundhg rock is a dark 
basic variety apparently very a m i k  to that of the Foarnier mine 



above described showing at p h  magnetite in a d 1  ribs and veins, AUana mine, 
eta. 

The work was in such a condition thab but little could be determined 
tbs to the important festures of the d e p ~ i t .  

Our guide, who worked at  the mine when it wss in operation, 
stated that no ore was shipped. Nothing could be seen repreeenting 
ore extracted, except some emall pilea which would represent in rall 
sbout 2Q tans of materid. If  these wore set aside ore, the grade 
would be low from the very large admixture of rock material. As 
however Mr. Vennor's description of thk place qeeksl of 100 tons 
of ore as having been raised, either the good portion of that extracted 
must have been shipped away, or some other exaavations must exist 
which were nob seen, 

An analysis of a specimen of this ore wau made by Dr. Sterry Hunt 
and will be found in the tabulated assays at  the end of the report. It 
shows the mineral to be low in phosphorus but somevhat high in sul- 
phur end t i t h n m .  

OHRISTIUS LAKE NINE. 

SowtR $Jmbrooks Tmm~hip,  Gm. .U[., Lot 18, 19 a d  $30. 

The workings going bp this name are situated on the shore ofal ist ies 
Christies lake at a distanae of about twelve miles W.S.W. from the mine. 

town of Perth. The examinations made were of the workings on lot 18. 
They are situated on the steep slope af the north shore of Chrisbbs 
lake and the distribution of the different pits is shown in the acoom- 
panying skebch plan. 

Working No. l.-& an open cut run for a length af about 100 feet 
northerly into the bsaa of the hill close to the shore and a little above 
the level of the lake. The floor of the cut is only level for a shorb 
distance after which a step about f i f b n  feet high is enoountered, 
beyond which the flmr of the cat riserr a t  an angle of about dirty 
degrees, folIowing approximately the slope of the formation a t  this 
point, This consists of raety gneissic rack, in which is an ore rib which 
dips with the m k .  Unde~lying the m rib is basic gneiss, and lying 
immediately on top of it, is a salmon coloured, more felspathic member of 
the series. The basic peies  crop out beyond, forming the top of fhe 
hill being so found as far os followed for a distance further north of 
about 200 yards. 
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Chriatia The rocky walls of t.he working biag  very much stained w i ~ h  rust 
a carefull exarninstion was mada with the pick along the length of the 
cut where the orey rib was found b have a thickness of but a few 
inches at the bwer end towarda the lake, inoreasing ta about four feet 
a t  the upper end of the wsslring. Thie i n  evidently the plate spoken 
of by Ma Tennor in his description of them mines in the ' Report of 
Progress of the h logica l  Survey, 1872-3, pp. 174-5.' E s  t b m  seys : 
' the uppermost laed of ore and the nearest ta the lake has been 
uncovered for about thirty-five fwt in length by twenty-fwrr feet in 
bresdhh and s, oonaiderable maas of ore has been exposed. No walls 
have yeti been reached and I think it i e  probable that the uncovering 
has been extended on the face of &he bed, rakher than aoms the 
outcrop.' 

I t  is evident that much work was done subsequent to his observations 
and that enrmise wae comect, the hanging wall rock having been 
simply y.t.a%pged off, exposing a mrtain amonnt of hie back of the ore 
rib, When tlsier wm pierced, however, and its mmpmtive thickness 
demomtrated. the essoneaua condu~isa~i of the minere as to the exteal? 
of the ombody baeed on $he large e x p o d  earface of ore, mu& have 
been diq l l ed .  Judging from the general rustiness pyrite is probably 
present in quantity. 

ITorhky NO. ??.-About 600 feetfurther west along the Bore, from 
the laet mentioned, is another open cut into the rocky slope of the lake 
ehora. Starting a short dietance from the water's edge m d  slightly 
above t h ~ t  level, it has been run inward for about seventy-tive feet in 
o north-terly dimtion ending in ~p ffeae about h n  to fifteen feet in 
height. The rock ~BXI  through reminded one strongly of the harder 
and dwker coloured pyroxenites of the phosphate district of Ottawa. 
county, Quebec." Here, ss  there, irregular centers or vuggs occur 
frequently which, are lined with crystals of the rock constituenks and 
throughout the exposure, pink and oream coloured calcite shows in 
irregular patches and veinlets. AB with the phosphate, magnetite 
occurs irregularly throughout the masq being perhaps more prticalarly 
found in connection with the Ims, vuggy portiona At  one place a 
vugg waa noticed lined with fairly well-defined crystals of mtlgnetite. 
Pyrib is d 3 0  f~equent a t  timea in pwkhea of considerable extent and 
pale grem apatite waa a180 ohemed. A11 theste minerals seem to be more 
distinctly separated out where free orystallization ha8 been pssible. 

The resemblance to the phosphate formation already noted ia 
rendered more complete, by the pllesenoe here also of the curious 

. - 
* Ses Appendix A., apeciman No. 6. 
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so-wlledl 'leopard rook ' so faequen&l.ly found' in connection with the Chriat i~  
apatite deposits, Close to tha northern end of this open cut and on Lnko mlne. 

the western side a pit of emdl diameter has been sunk to a depth of 
about 16 feet and at short distances around are several e ~ o w  pm- 
specting p i k  

T o r k g  rlFo. 8,-About 125 feet north of thehner endof the o p e  
mt just described, i a  ;a shallow mek stripping the centre of whiuh 
show8 a surfwe a b u t  40 by 20 feet of pretty good orey ground. ' The 
surrounding sock rurfac;es are vary wety and rotten, and pyrite 8mme 
ta be plentiful. Owing ta t h ~  and to the way the opening has been 
made, dsterminlrtion of the essenehl features of bhe ore body are 
sendered diEcult. I t  looks, however, aa if it represented an approxi- 
mately flat lying ore-body from which the overlying rock had k e n  
stripped. Thna the exposure of ore eurface made, would give no 
measure of the real extent of the orebody, its thickness, atrike or 
dip, e h .  

Torking Ho. 4-1s a shallow open out working in ore the occurrence 
of which bowever ia  irregular, 

W m k a ' ~  No. 6.-Is an open out run southerly into the rise of the 
hill, and having tb face of abo~b  10 by 12 feet. There 8601118 to be a 
good deal of ore in ribs right across, but es elsewhere, the workings 
are not in uondition to give any ddnite  data as to the mode of ocaur- 
mnce. 

Dip Nee& obs&h.-Time permitted of buS two main lines of 
readings being taken, which for convenience of reference ere designated 
A. and B, The first (A) beginning on the shorn of the lake a t  the 
month of open cut No. 1, passing up through $he open cut was aan- 
tinned in a northerly direution, the whole distance meaeuring b u t  
600 feat. For the first 200 feet in the proximity d the working con 
siderable distlarbnnce of the needle is recorded, but for the lest 400 
feet practically no abnormal attraction was aotioed. 

The second line (B) commenced ah the shore a t  the month of open 
cut No. 2, proceeding in a direction about N.E. for about 160 fwb 
abngside the out. The reading w w e  then continued about northerly 
to  No. 4 working, for some S00 feet, and thence north-westerly past 
workings 4 and 6 for about 100 feet. The only noticeable diaturbssoea of 
the needle were shown along the first 160 feet in the vicinity of No. 1 
open cat and aidjacent workings. For the remainder of the dhtance 
no local rrttraction wm ahown. 
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ChriRties Beaides the above, investigation was made for lmal attraction a t  a 
mine' number of obher pinta %tdinga were taken every few feet along 

bhe lower aed outer bench of o p n  cut No, I, as well a8 along the 
length of opan cut No. 2, no attraction being found in either cam. 
Readings of the n d l e  were made every few pacss from working NO. 
2 to working No. 3, and all around these workings thence southward 
to the shore of the t k e  every few paces, but no attraction was shown 
except a t  one point near the S.W. edge of the stripping. Amund the 
workings NW 4 and 5 no attraction was found except where the needle 
was held close to the smdZ ribs of ore ebowing. 

Q e m Z  Obemtiorts.-At this mine the ore where exposed all 
occurs in the gneiasic rmks. Lime&one however probably occupies 
the floor of the lake near the shore as the general strike of the forma- 
tion in this vicinity being  bout N.E. and S.W. would locate there the 
continuation of the band of th8t rock, which ehow~ on the lake shorn 
about a mile eastward of the mine. This supposition is borne out by 
the occurrence of a large bland of limestone almost immediately in 
front of the workings about a quarter of a mile out h m  the shore. 
Abont 200 feet west of open cut; No. 2, limestone occupies the shore 
line for a distance of s h u t  200 feet, but dues not appear to pnss 
inland and is probably just a fringe of the main band already alluded to. 

The uneetiafacterp way in which the development work haa been 
done, the second growth bush, and the general conditions, render it 
very difficnlt to decide upon tbe relntionahips of the different exposures 
to each other. It ie further hard to make the workings above described 
coincide with the description given by Mr. Vennor in the report of pro- 
gress of the Geological Survey for 1872-73. The first mentioned opening 
of his. description seems to tally with open cut No. 1 above described, 
but beyond that 1 not able to  follow the dwription on the ground. 
Thie may have been on aaoount of work done subsequent to his visit. 

Judging, bowever, from all the features presented idt the various 
points where ore is exposed, as far M those visited are concerned, the 
mode of occurrence would aeem to be more likely to be as elsewhere in 
the district, viz., irregular deposits in basic gneiaaio rocks, rather than 
that these shouid be interpreted as they were formerly as points on 
the outcropping of several continuous bed8 of ore nnderlfing each 
other. The dip needle also as far as they went would Beem to 
weigh againet the latter probability 

The two open oub on the shore were oonnected and surveyed in 
with plane table and micrometer, but the inland workings bad to 'be 
akekhed by means of cornpiss amd pacing. 



Mr. Vennor'a description before alluded to, give3 also an analysis of Chri~&i:;e~ 
a specimen of the ore by Dr. Harrington, then chemist to the Geological L~lhtr n~ine 

Survey*, From this i t  is evident that the ore at  thia plece resembles 
that at  the ChafTy mine in beinq more or less titaniferous. The per- 
centage of phosphorus would probably depnd upon the care with 
which apatite wm Booked for and sorted oult when it was found to 
occur in places in the deposit. 

Xouth Shore ~ c Y T ~ ~ ~ s . - M P ,  Vennor mmtionl some work which 
was done on the south shore of the lake sborrt opposite those above 

. described. The ore i said to have been of god quality, but doe8 not 
appear to have csocnrred in quantihy end tbe work done wm not 
extensire. 

BILVEW LAKE MIRE. 

A visit wau m d e  to  same workings abant a mile W. fmm the s ~ ! ~ ~ ~  bke 
Qhriatis's L k e  mhe, These were situated oa the eaet &ore of 8ilrer ImlnP. 

lakes Mr. Yennor in his  report k the survey rnentisae some more 
extneeive workings as occasring on the south aide of khe lske on lots 
13, 14 and 15 in the same range. Notwithabanding that, our guide 
showed those on 16 as constituting the Silver l i k e  mine, the two 
places are evidently dbtinot. 

At  the place visited a srnall out (A) about 30 by 20 feet had been 
opened out in the side hill rising from the shore of the lake. The 
working is near the water's edge and its face dms a b u t  12 feet above 
the levsl of the same. 

This opening has been made in a dark compact hornblendic rock. 
An examination of the walls extending around the sides of the work- 
ings ahowed only very little magnetite, as if t he  whole body had been 
taken out leaving a little of the mineral attached a t  a few placee 
around the edge. I n  judging the material whioki has come out of the 
opening and assuming that the more carefully node pile is the ore, it 
would seem that the latter represents but a more magnetiferous por- 
tion of the b&c rook in which the excavation has been made. But 
little p y r h  waa notd. 

About 100 yada in a southerly direction on the shore of the lake ia 
an exposure of dark ccl.ystalline hornblende, reticulated with ribs and 
veins of magnetite, and showing occasional irregular areas of the 

+ See table of analgsea, Appendix b. 



42 I GEOLOGIOAL BURVBY OF CAHADL 

Si.iver W e  
( leopard rock ' before alluded to as occurring a t  Christie'a Lake mine. 

mlne. 
Between these two poinw are several insignificant shallow workings in 
hha hornblendic rock. 

h the south-west side of €"hem bmio rocks a coarse crystalline lime- 
stone outcrops ~kirting s l ag  &he ihore. I t  shows numerous and 
curions inclusions of the dark basic rock, which are often twisted aria 
frequently hare a corroded sudace. A t  a point a few rods northerly 
from the main working R forked tongue of the crystalline limestone 
penekates the dark basic rock. 

Dip Xesdle Readings.-A line of readinga with the dip needle WILB. 

taken in a north-west aad sarath-eaat direction between the southerly 
expoaure on the shore and the main pit, and continad beyond that 
paint far about 200 feet and a line ale0 ~t right angles bhiis crosahg 
%he main pit> extending &bat 350 feet from the lake share. South of 
the large pit the attraction appeam to be etrong on the average, with 
some evidences at  one or two intermediate points of possible occurrences 
of: magnetite. To the north of this pit no attraction oat of the normal 
was gound to exist. 

Along the line crossing the large working in en ~asterly end westerly 
direction from the shore inland for some 250 feet, but litble disturb- 
ance of the needle was shown. 

The next deecribed form a range of mineral properties on a line 
m d n g  roughly E.N.33 and W.B.W. upon which have been made a 
few openings on smell bodie~ of magnetite. The particulars noted at 
each place are 88 follows :- 

RITOHIE IINE. 

South SIcerbrooke Tmnahip, Cm. VII., Lot 16. 

Ritchis mina, At this point a amall teat pit had been sunk to the depth of about 
10 feet, in which were vidble two exposures of maqnetite, one on 
the south side, and the other on the north aide of the pit. These 
ore ribs for the few feet expesed, seem to follow in ai general way, 
dong the strike of the inclo~ing gneissic rock wbich is about & and 
west. The dip seems to be to khe south 40" on the north side, and 
a h t  60" on the south aideh 

The section exposed in the gsst end of the pit, shows the two ore 
ribs separated by pale pink fdspathic gneissic rook a few feet in thick- 
new, in which the structure ia marked by thin atreaks and banda of a 
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dark mineral probably hornblende. Judging from the trend of these, Bitchieminh 
there is here a small overturned synclinal bend in the gneis~, and the 
two oreexposures are probably portions of a single rib following the 
same bend. A t  the w a t  end of the pit the ore-rib seems m thin out 
very considerably. 

A number of vngs or cavities occur both in the ore-ribs and a t  the 
bend in the rock bekween them, and these cavitiea are lined with well 
formed hornblende crystals. An irregular development of calcite at 
the west end of the pit seems also to be part of the ore-formation. A 
little micm aeerna to be msociated with the ore in the d c i t e  portion 
of the deposit, and the magnskits sometimes occurs in rounded nadulee 
in the vein in a granular matrix of mixed magnetite and hornblende. 
The inclosing rock seems to be a somewhat basic gneisa* 

In the pit above described the ore occurs associated with a more 
acidic variety in which the heavier minerals, hornblende, etc., are 
represented only by the dark streaks and lines of crystals marking the 
parallel structure of the rock." A little distance to the south of the 
pit, however, the proportion of hornblende, etc., is much larger giving 
a darker and more basic gneiss.+ 

About 100 feet south of the above described ore omrrence, s similar 
ore exposure shows lying &ut parallel with the same. It is about 2 
feet thick and showing for a length of about 6 feeh Between the two 
is a cropping of a narrow band of crystalline calcite similar to that 
showing in the pit. 

The ore consista sometimes of a coarse granular aggregate of m q n e  
bite sometimes of that mineral in more compact masses showing a 
vitreous fracture. 

MORROW MINE. 

Sazlth ShePbrm&e T m s f i i p ,  Con. YIII.l Lot 13. 

About a mile W.H.W. from the last described, is the property M,,,,, ,he. 
known as the Morrow Mine. A mall pit about 15 feet in diameter 
by about 10 feet deep, has been sunk on what appears to  have been a 
small pocket of magmetike in the basic gneiss of the vicinity. The 
rock here as at the Ritchia Mine strikes about etbst and west. 

The magnetite occur& sometimes massive with a vitreous frwture, 
sometimes with a loom pebbly structure like an interferent aggregate . - 

See Appendix A : Specimens 16 & 16 b, c & d. t Idem Specimen 16a 
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Morrow m h .  of crystals, the p i n s  being at  times roughly octahedral in form, and 
again as a maas of magnetite and quartz. A little admixture of mica 
shows in the ore pile and apatita is to be recognized nor infrequently. 
A good deal of rust is present from the decomposition of the pyrite, 
which judging from the waste dump appears to have occurred plenti- 
fully and in large pieces in the deposit, which was evidently character- 
ised by the presence of vugs and cavities lined with quartz and crystals 
af black hornblende. 

MALIBERLY PROPERTIES. 

Maberly An extension of the ore-haring belt, in which the two last described 
propertlea. 

properties are situated is claimed sw having been proved for about five 
miles to the W.8W. 

This belief of the owners of the properties seems to be based upon 
the evidence of the dip-needle, as no development work h- been done. 
Aday was spent in making a partial examination of this range of 
country with the dip-needle, but i t  is evident that no very definite con- 
clusions could be arrived at by any one without making a complete 
csnd systematic magnetic ~urvey. 

Commencing at  lot 16, Con. V., Oso Tp., considerable atltraction was 
ahown at a number of points along a distance of about three miles to 
a b u t  lot 9, Con. IX. in South Sherbrooke. Whilst, however, these heavy 
d i p  were shown at isolated pints, the attraction between these points 
was foulid to be light, In  fact, failing more complete observation with 
the needle the evidence so far adduced would lead rather to the belief 
in the existence of a basic Mt of gneiss carrying probably a fair pro- 
portion of magnetite as one of the constituents of the rook, that 
mineral being more concentrated at spots. At these points when 
Iscated by a systematic magnetic survey, development work might 
prove the existence of agpgsrtions of the magnetite inta bodies of 
sufficient purity and extent, to be profitably worked. The rock crop- 
piup observed elong the distance travereed corroborated this view, 
consisting as they did of a basic hornblendic gneiarr, very similar to 
that desoribed in connection with the Morrow and Ritchie properties. 
On lot 16, con. V., OM Q., this rock was found a t  placeg to show s 
considerable proportion of disseminated magnetite and some pieces of 
pure ore were a180 obtained. 



On the road between the Fournier mine and the eaet end d Chriqbie's F a d s  lot. 

Lake on the lot of Mr. Charge Farm1 an interesting ornumm of 
magnetite was visited. 

The mineral ocmm in a little outoropping of crystalline limestone or 
aaloiie m k ,  in a pe tn ra  All around m p p a d  the &c g&& 
mck 80 common in the  distriat, in such a way m to seem to quite ear- 
mmd the limestone which ie cut a t  Ohis point by a coarse pegmtite 
dyke. m e  magnetite oocurs ae isolated naddes throughout the I d  
stone, end as prntubese3loes from ltbe wane of the waterworn channels 
and little caves that Lravleme it. These were lthe only featurea notioea- 
ble in the very short time a t  disposal for the exminaition, hnt it is 
worthy of mmrd -M B curio'tlm aaswiution in which tm find bher mineral. 
It would require ai much longer time eind alwer atudy to throw light 
on the mode of origin of the magnetite aG this p h e .  

m L L Y  MINE. 
II 

Cm. YIII., Lotg 10 and 11, BatJ~wret Tmmadrip. 

The workings that went by this nmin am situated about eight ~ , , l , ~  mine, 
miles wwt of Perth. The exisdienclct of magnetite depd t s  at this 
place was mentioned by Mr. Venanr, in the Report of P1.ogrees 
of the Geological Survey for 1870-7'1. He abo drew attention to the 
fmqnent d q i x t u m  of arywballine green apatite with the ora, the 
presence d whioh mineral wes d0o noted during my examination. A 
number of opmhga have been made on lot 11, toward its southern 
end. One was 10 feet deep, mother being full of water, its 
depth could mt '$e ascertained, and all the openings were small. The 
ore m m  h what seems to be a dsrk bsaio rook which crop out 811 
ammd and i s  apparently for the moat part compact in structure 
dthough at places them i s  eome semblance of p s d e l  stmcIture. At 
plaices mica and hornblende maar irm large crystals. 

Im examining the p i b  by chipping all round, no avidermm could b 
found of extansion of the different ose-Miss, but m far ss mnld 
be aacestajned they were circnmscribed by the inclosing rock. This 
was d e ~ r t y  the oaise in one pit, 
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Folep mina. NO limestone shows in the immediate vicinity, and its mode 0% occur- 
rence strongly reodls, aa mentioned in other cases, that nf the ap~t i te  
in Ottawa County, Quebec, vie : irregular aggregations of the mineral 
throughout an area of basic rock. The peculiarly compact structure 
of the magnetite and its very vitreous fracture is in marked contrast 
with the duller lustre and granular or cementecl granular structure, 
clhiefly affected by the contact deposits of the district. 

On lot 10 very similar conditions were observed. The developments 
made consist of thrm pits on e northerly and southerly line and rather 
more exbnsive than thoae on the last mentioned lot, They cover a 
dbbnce estimated. at  abut  150 pr&. The ore having been 
practically all removed it wa9 impossible tio dekrmine the presence or 
absence of apatite or pyrite. None was found however in what little 
mineral waa yet found scattered around. 

The pits are irregular test shafts the most southerly one showing a 
depth of about 26 feet above the water, and the most northerly one 
about 15 feet. The latter had been worked by means of a derrick. 
The middle pit was too much caved in to enable much to be observed, 
but the rock around seemed to be all similar to  that etready described. 

A.t places in the vicinity* a coarse granitic structured rock outcrop 
apparently pepatite. As h r  as could be ascertained in a short and 
Hurried examination and with so small an amount of development 
made, the imprmion left was that of coarsely aggregated pockets of 
magnetite with hornblende, apatite and pyrite, in an area of diorite. 

I n  his evidence before the Ontario Mineral Gommission, 1889, Mr. 
Bawden states that two oebr loads of good ore was taken cwbbrom work 
done on lot 12, and that twenty ywrs previously, some ore from thL 
point was shipped to Cleveland, Ohio, &ere it was tested and 
reportad upon hvoumb1y 

h z b  Tawnshifi Con. X f i ,  Lote S and &Cm. XIII., Lote S a d  4. 

Wilbur mine. The ck&f pits st this mine are situated on lot 4, in Con. XII., the 
workmg also cms~ing the S.E. corner of Lot 4 in Con. XIII., and 
the N,E  corner of lot 4 in Con. XIII. A aiding about a mile in 
length, connects the workings with the Kingston L Pembroke Railway. 

The moat easterly workings are situated upon a h31 which slopes 
northward down to a, beaver swamp. Passing westward along the 
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line of pits, the edgf' of the ridge is passed over, so that the most W ilbur min 

westerly pitE lie at its base, and are therefore much lower than the 
last mentioned. The line of pits is curved, but the strike of the chain 
of ore-bodies would average about N .E. The dip of the formation and 
of the workings on the ore varies from 25 degrees to 40 degrees in a 
southerly direction, which, taken with the rise of the hill, partly 
a ccounts for the curve in the line of pits. At the east end. however, 
.there seems to be evidences of contortion of the formation but the 
relationship of the worked ore-bodies to each other, and to the inclosing 
rocks, is somewhat confused, and the time at disposal did not allow of 
sufficiently detailed work to decide these points. The accompanying 
plan shows the detail of the workings. 

Commencing at the foot of the hill and working eastwards up the 
.slope, the description of the different pits is as follows:-

The workings numbered 1, 2, 3, 4 and 5 are all in the gneiss or 
-close to its contact with the underlying limestone. 

Working No. 1.-Consists of a shallow pit abandoned a long time 
previous to the examination. 

Working No. 2.-Here an incline has been sunk at a point where 
.<lome shallow surface pits had been previously made. At the time c£ 
·examination, however, nothing could be seen, the excavation being 
full of water. 

Working No. 3.-At this place is an open cut about 160 feet along 
-the outcrop of the ore-body, the incline shaft shown on the plan 
having been sunk below its western end. Work was progressing at 
·the time of the visit made, so that some features of the deposit could 
·be seen. In inaugurating the present operations, the old workings 
were unwatered, and drifting was done to connect the old or westerly 
incline (3a) with the new incline (3b) sunk to the east of the same, as 
-shown on the plan. Connection was also made with the old excavation 
·below working No. 4. 

The old shaft (No. 3a) is inclined at about 30 degrees down to the 
·first drift, after which the excavation is continued on the level to the 
end. All the drifts shown are on this level, the incline (No. 3b) in its 

·downward continuation, passing below them at an average angle of 
inclination of about 14 degrees. The formation flattened out in depth, 
the inclination of the upper part being about 27 degrees, whilst below 
cit flattens off in places to as little as 8 to 10 degrees.* Numerous long 

* According to the latest information received. January 1901 this incline had 
·a ttained a depth of over 330 feet. 
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Wilbur mine. holes have been put in with the steam drill at various points for the 
purpose of testing the l·hickness of the ore-body at various points in the 
workings. 

Working No. 4.-This, at surface is also an open pit of irregular 
shape and dimensions, extending some 180 feet along the outcropping 
of the ore-body. Here as at No. 3 the ore occurs in the gneissic rock 
close to its contact with the underlying limestone. The underground 
features at this point could not be studied, descent being prevented by 
debris at the mouth of the pit, and water fi.liing the excavation in 
depth. At the surface the dip seemed to be about 30 to 40 degrees to 
the south-east. The workings at this point are said to have extended 
to a depth of about 250 feet. 

Working No. 6.-Is sunk vertically at the base of a small boss of 
the gneissic rock which is well shown also in the adjacent rock-cut 
through which the track passes. Here also owing to the water, only 
surface features can be noted. It is said however that several bands 
of ore were passed through. On the east side is a wall or ' slip ' dip
ping steeply about north-east, which may be a fault plane in the form
ation, and partly account for the irregularities already noted as exist
ing east from this point. 

Working No. 7.-The next development of importance is situated 
on top of the hill, and judging from t he size of the waste dumps must 
have been extensive. The pit is, of course, full of water, but as the 
walls of the excavation rise some ten to twenty feet above its surface, 
somewhat can be judged of the conditions under which the ore-body 
exists. This pit is stated to have been sunk to a depth of about 300 
feet on the incline. The dimensions of the ore-body seem to have been 
irregular and it is stated to have varied from but a slight thicknees to 
sixty feet in thickness. 

At this point the strike of the rocks would seem to indicate a local 
turn or twist in the formation, and the dip of the ore-body as followed 
down in the workings, would be at an angle of about 30 degrees north
east, as contrasted with the Easterly dip shown in the western 
workings. This interpretation of the phenomena must however be 
taken as provisional only, as most of the data necessary to corroborate 
it are lacking. Had time permitted when the examination was made, 
more dips and strikes might have been observed, and with these and 
the details of the underground work, it might have been possible to 
arrive at some reliable conclusions. For t he same reason, the exact 
distribution of the rocks, as shown on the plan, is subject to correction, 
but the lines drawn are such as the data at command would seem to 
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indicate. The eastern limitation of the gneiss-covered area, together Wilbur mine. 
with the detached portion of the same, lying between No. 7 and No. 8, 
would seem to owe their position to the removal of the overlying 
gneissic rock in the low ground between No. 6 and No. 8 by denuda-
t ion, but as most of this area is swampy, and rock exposures are 
therefore scarce, this also is partly conjectural. 

Working No. 8.-These pits were so full of water, and the inclosing 
rocks, so obscured with cover, that there was little to note regarding 
them. Coll3iderable work seems to have been done however. 

Working No. 5.-In the distance between the pits Nos. 3 and 4 
and those at the western end of the property, there are a few unimpor
tant workings (No. 5). They consist of a little tunnel, run in just below 
the brow of the ridge, at a very alight depth below the surface; of a 
little opencast working, and a couple of small test shafts as shown. 
Nothing of importance seems to have been developed there. These 
excavations all seem to be in the lower part of the gneissic rocks over
lying the limestone. 

Diamond Drill E xplorations.- The diamond drill has been used to a 
considerable extent at this mine, and the position of some twenty-seven 
holes are marked on the plan. 

The fifteen holes lettered 'K' to 'Y' were put down some years 
since during the early days of mining at this place and only fragmentary' 
information exists in regard to them. As far as can be learned many 
of these were quite shallow. Of the longer holes, the de~::pest was 350 
feet. Of the five of which auy record is available and which pierced 
the ore formation, the ore passed through is reported to have varied in 
thickness from 3 to 28 feet. It is regrettable that no records are 
available, as without these and the cores it is impossible to properly' 
interpret even the data available and much is lost which might h~v.e 
helped materially in unravelling the geological structure and the 
relationship, distribution and dimensions of the ore-bodies. · 

The holes numbered 1 to 12 have been put down recently to varying, 
depths of from 60 to 175 feet. The records of these are not available 
for publication, but it is stated that ore was encountered in all except 
one, ranging in thickness from 5 to 15 feet. The widespread distribu~ 

tion of ore is thus shown and the thicknesses of the ore-bodies are in 
a measure given as these western holes were all sunk at right angles 
to the general dip of the ore zone. In the case of irregular deposits. 
however, such as exist in this district, the indications of the drill, 
whilst invaluable as a guide, must be used with judgment, as in the 

4 
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Wilbur mine. nature of things, considerable changes in thickness, etc., are apt to 
occur in quite short distances.* 

Magnetic readings.-The magnetic curves shown on the plan, give 
the results of the observations made with the dial compass and dip 
needle. They are unfortunately rather few in number for the purpose, 
on account of the limited time at disposal. Although no detailed con
clusions can be drawn from them, they illustrate, however, certain 
general features. In speaking of them they will be referred to in their 
order, numbering from the east. 

It will be seen that along the chain of ore-bodies from workings Nos. 
5 to 8, the zone of magnetic disturbance coincides with the known dis
tribution of the ore-bodies, and, in some cases, as with line 6, gives 
evidence of ore where no openings have been made. A long line 1 there 
appears l.ittle or no evidence of magnetic material. Lines 7, 8, 9 and 10, 
would seem to indicate an absence of any considerable ore-bodies near 
the surface, in the distance between the eastern and western groups of 
pits. Along lines 11 to 16 we have again a zone of magnetic disturb
ance coinciding with the run of the ore-bodies near their out3ropping, 
as well as some indication of ore, at the southern end of the last 
mentioned line. At this point the rise in the ground and the dip of 
the formation would probably remove the needles from the influence 
of the ore zone which outcrops at the pits, so that the attraction shown 
may be due either to another ore-body lying higher in the formation 
or to a higher position of the original one due to faulting. 

In order to arrive at more detailed conclusions, it would undoubtedly 
be necessary, to take magnetic cross-sections as close as every 20 or 25 
feet, but the preliminary lines run, bring out the broader features. In 
studying these, the following points must be borne in mind. The 
cessation of magnetic disturbance in passing south, is by no means t.o 
be attributed to the termination of ore in depth, as the southerly dip 
of the formation and the rise in the surface of the ground, would soon 
remove the instruments out of the range of influence of the deeper 
parts of the ore-bodies. The con!iinuation of the lines for a distance 
on the hanging wall sides serves the purpose of exploring for any pos 
sible bodies higher up in the formation and similarly their extension 
north serves to demonstrate the presence or absence, in the limestone 
belt, of the footwall side, of other deposits, which being either covered 
or not coming quite to the rock surface, might yet demonstrate their 
presence by their influence on the magnetic needle. 

* An instance of this is recorded in a letter recently rece.ived from the owner 
wherein he states that the underground development had gone through 27 feet of solid 
ore in the vicinity of a hole which had only passed through about half the thickness 
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General Observations.-From the study of the general features on Wilbur mine. 

the surface and those brought out in the developments made, it would 
seem that the magnetite occurs as a series of detached ore. bodies in the 
gneissic rocks at their contact with the underlying limestone. This 
contact is fairly sharply defined at places, as shown in the wel:ltern 
workings but, in the vicinity of the eastern pits, the two series of 
rocks seem to be separated by an alteration zone of greater or less 
thickness. In this are to be found chlorite, epidote, etc., evidently 
the products of decomposition of the mineral constituents of the gneiss· 
Judging from the dumps at pits Nos. 6 and 7 the ore must have been 
associated with large quant,ities of chloritic schistose material probably 
forming an envelope for the same, as it was seen to do elsewhere in the 
district. The drill holes Nos. 8, 9 and l 0 passed through much of this 
kind of material and frequently for many feet the cores were composed 
entirely of epidote. Several ribs of unaltered gneiss were also pierced, 
alternating with highly chloritic and talcose limestone, before the 
solid limestone was encountered. 

In the cores examined from the western drill holes the same features 
were noted only in a less degree. The break between the overlying 
gneissic rocks and the limestone below seemed to be sharper, although 
here also detached ribs of gneissic rock were passed through in the 
limestone below the main body of gneiss above. 

A ll the workings are practically in the gneiss, or in the altered basal 
portions of the same. From the microscopic examination of one section 
from a specimen of the overlying rock it has been called a biotite
granite-gneiss'\ although of course, microscopic determination of speci
mens from other parts of the area would probably show variations 
from this type. 

The limestone band shows a great many interesting features. 
Irregular wavy ribs and seams of white quartz are a common feature 
and in places occur in such large proportion as to constitute the rock 
almost a calcareous quartzite rather than a quartzose limestone. This 
is a common feature even at points quite removed from the contact 
with the gneiss. Inclusions with the appearance of having been 
originally gneissic matter, but now more or less completely altered 
into chlorite, etc., are common, and thay all conform in general 
direction with the banding and strike of the limestone. 'fhis rock IS 

white in colour and frequently exhibits all the characteristics of a 
marble. 

*See Appendix A, Specimen No. 19. 

4! 
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Wilbur mine. History and Shipments.-This mine was first opened many years ago, 
and worked at one time for several years under lease by the K ingston 
and Pembroke Mining Oo. 1t is now being developt>d by its owner, 
Mr. Wm. Oaldwell, of Toronto, Ont., the leases having lapsed. He 
has installed a plant with the intention of proving the extension of the 
ore-bodies in depth, etc. The chief work is being done at pit No. 3, 
where a small compressor plant for air drills together with a hoisting 
engine and the necessary black&mith, repair, and other shops, have 
been erected. Considerable work was in progress with the diamond 
drill also, both in this vicinity and as previously stated, at the eastern 
end of the property also. It is said that during the previous periods 
of working, some 125,000 tons of ore of a high grade were shipped. 

Radenhurst 
and Caldwell 

Char·acteristics of Ore.-N ear the lower pits, Nos. 3 and 4, a large 
pile of ore was stacked, at the time of the first visit made. It measured 
about 1,000 tons. This was carefully looked over with the result that 
little or no pyrites was visible. The ore showed a parallel 
structure, and was seamed throughout with chlorite and calcite, the 
latter minerals by eye estimate constituting about 10 to 15 per cent 
of the whole. A small vein of pyrite 6 to 7 inches thick, is said to have 
occurred along the foot wall in one part of the mine, but it was quite 
distinct from the ore which could therefore be kept free from contam
ination with this deleterious ingredient. 

RADENHURST AND CALDWELL MINES. 

mines. Lavant Township, Con. Ill., W 1-2 Lot 22. Con. IV., E 1-2 Lot 22. 

These properties are situated near F lower station on the Kingston 
and Pembroke railway, and in case of their being re-worked, would 
thus be quite convenient to a shipping point. In the short time avail
able it was found possible to make but a general examination of the 
area, during which the following facts were ascertained. 

The developments consist of a number of pits and strippings spread 
over a distance of about 1,500 feet on a general run E.N.E. and W.S. 
W . which seems to be the average strike of the formation in this. 
vicinity. The rocks consist of rusty schists and gneisses of various 
compositions. As uRual, the rustiness seems to be due to the presence 
of a large percentage of pyrite, which by its weathering, stains the 
rock with the residual oxide of iron. No limestone is visible in the. 
immediate vicinity of the workings. 
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Wo1·king No. i.-Beginning at the eastern end of this range of Radenhurst 
· f d · b h" f d · and Caldwell opemngs we oui.L a p1t a out t 1rty eet square, an sa1d to be about mines. 

thirty feet deE'p. It is in the rusty, schistose rocks, which here dip 
about 70 degrees south. The pit was full of water, but small ribs of 
magnetite show on the surface. 

There seems to be some tendency toward a veiny structure at this 
point, actinolite, quartz, calcite and other minerals, occurring in a 
veiny way. The magnetic attraction near t he pit is quite strong, the 
north end of the needle pointing nearly south. 

Working No. 2.-Proceeding west about 150 paces two pits close to 
each other are encountered, which are said to be about eighty feet deep. 
They are pretty well filled up with debris from the running in of the sides, 
so that nothing could be here ascertained as to the nature of the deposit, 
except what can be gleaned from an examination of the dumps. These 
show a very mixed lot of rock, chiefly chloritic material, with parallel 
seams and ribs of magnetite, and a s~all percentage of lumps of pretty 
good ore. 

W01·king No. 3 .-About thirty paces south from the last is a pit 
said to be about twenty feet deep. It is in schistose rocks which here 
strike about N.E. and dip about sixty degrees south. Judging from 
the material in the dump there seem to have been little ribs of magne
tite in places, running with the strike of the rock. 

Working No. 4.-About 150 paces further west again, is another 
shaft, said to be 108 feet deep, with a drift to the east about twenty 
feE' t in length. It is cribbed and lined, and was full of water nearly 
to the top when examined. The outcropping around the excavation, 
however, could be examined and the strike of the rock would seem to 
be a little north of east with a dip of about seventy degrees south. 
The magnetite seems to occur as elsewhere in ribs and veins, cutting 
rusty schistose rocks. At this point is an ore-pile measuring about 
600 tons. 

Wo1·king No. 5.-About 250 feet west from the last is a stripping 
measuring about twelve by twenty-five paces. The whole width shows 
a rusty schistose rock with ribs of magnetite. 

Worlcing No. 6.-At a distance of possibly 500 feet west from the 
last mentioned, and on the Caldwell property, are two little pits 
within about fifty feet of each other. One of these near the engine 
house is said to be about ninety feet deep, and near it a diamond drill 
hole has been put down, apparent;ly with the dip of the rocks, said to 
be about 200 feet in depth. Both these points show at surface a rusty 



Radenhurst 
and Caldwell 
mines. 

Yuill mine. 
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belt of gneiss or schist, about twenty feet wide, impregnated along 
some bands with magnetite either as plentiful grains intermixed with 
the other constituents of the rock, or as solid ribs constituting the 
best ore. 

Judging from the general rustiness of the belt running through all 
these points, and from the evidence of the ore piles, pyrites must be 
plentiful at place. 

YUILL MINE. 

Darling Townshi2J, Con. V., East half oj Lot 135. 

On this lot a large open pit has been sunk in a body of magnetite. 
The work was done in 1889-90. At the time of our visit it 
was partly full of water, the surface of which was about 30 feet 
from the highest point of the surrounding rock. The pit is about 90 
feet in length, about 30 feet wide at its wider end and about 15 feet 
at its narrower. On the north side is a dark compact, basic rock, 
the microscopic determination of the inclusions of the same found 
in the ore showing it to be diorite. t On the south and west the ore 
body is bounded by limestone. At the narrow eastern end of the pit, 
the cover and bush prevent the features of the rocks being made out. 

The basic rock of the north side is very compact and structureless, 
ex~ept for some little schistose seams running off into it from the pit. 
V einlets of white quartz are of very occasional occurrence in ·both the 
basic and calcareous inclosing rocks. The limestone shows signs of 
being much contorted in places and is of a more marbly texture than 
usual. 

The-ore body seems to have ended up against a rather smooth and 
definite face or wall of the basic rock, whilst where its contact with 
the limestone is visible, it seems to present more of a mamillated 
surface, which has a corroded or crystallized appearance. 

01·e-dumps.-The ore taken out is all piled near the pit, and 
measures 50 by 7 4 by 6 feet, or 22,200 cubic feet, or about 2, 700 tons. 
From an eye examination of the pile, it would seem to be fairly 
free from pyrite and the sulphur contents should be therefore quite 
low. Little gash seams of chlorite and calcite seem to be fairly 
plentiful, constituting perhaps 5 per cent of the whole. The ore comes 
out in solid lumps, and seems to have a very constant platy or parallel 
structure, the grain where broken across this structure being fine and 
steely.* 

See Appendix A. * Specimens Nos. 20 and 21. t Specimen No. 21 
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BLUFF POINT MINE. 

Bagot Township, Con. X., Lot 16 ancl Con. XI., Lot 16. 

The workings going by this name are situated on the south 
side of the Madawaska river, just where it issues from Oalabogie 
lake, quite close to the village and post office of Oalabogie, which 
is on the other bank of the river. Near by, runs the main line of the 
Kingston and Pembroke railway, with which the mine is connected 
by a spur line about a mile in length. The ore-bodies worked at this 
place occur in a narrow band of gneissic rock, included in a belt of 
limestone which latter h11s a width on the ground of about 2,000 feet. 
Taking the average dip of the formation here as 30o, this would give 
thicknesses of about 1,000 feet for the limestone, and about 150 feet for 
thfl included gneissic belt. The limestone is bounded on either side by 
dark coloured rocks of the gneissic series, that to the south, a dark 
heavy basic rock having been determined, at a point near the Camp· 
bell mine, about two miles east of this, to be a plagioclase-scapolite 
amphibolite *; that on the north having more of a schisto~e character 
with cleavage surfaces shining brightly with micaceous scales. The 
microscopic examination of a specimen from the gneissic hanging-wall 
rock at shaft No. 1 proved it to be an amphibolite. t The strike of 
the ore bearing belt, and of the formation in general, is about N. E. 
and S.W. 

Shaft I.-The workings here consist of an irregular open-cut in the 
outcrop of the ore-body at the west end of which a skip road is seen to 
descend what is evidt>ntly an inclined shaft which is now, however, full 
of water. The skip road at its mouth has an inclination southerly of 
about 30°. This shaft is said to be about 300 feet deep with no drift
ing done from it. The eastern part of this working, consists as statrd, 
of an irregular open cut, the face of which, is at present about 10 to 15 
feet high. The width to which this has been opened across the out
crop could not however be ascertained as the bottom of the excavation 
is now occupied by a waste dump. The face as at present visible, 
however, shows about 10 feet of orey ground made up about as fol
lows in descending order at right angles to the dip of the ore-body. 
Fir:st the gneissic hanging wall rock, then a foot or so of a green chlor
itic 'selvege,' then two feet of solid ore followed by a small 'horse' 
about one foot thick of dark compact rock the surface of which is curious
ly coated with green foliated crystals of a micaceous mineral, probably 

*See Appendix A, No. 4. t Idem No. 2. 

Bluff Point 
mine. 
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Bluff Point chlorite. Below this about four feet of solid ore and thence down to 
mine. where the rock face is hidden oy the waste material, about five feet of 

chloritic material with ribs and nodules of ore throughout it. This 
section is given only as illustrative of the detail of the ore-body 
at one spot, for here, as elsewhere in the district, it is evident that no 
such features persist for any distance, and in following the deposit 
either in length ot· depth one might run out of poor ground where 
much rock matter was intermixed with the pure ore, into parts where 
the mineral was in large bodies, free from such admixture. 

Shaft 2.-At this point is a small open cut with an inclined shaft 
at the bottom. The latter is full of water, so that all that can be seen 
of the ore-body is its outcropping in the open cut. The cover all round 
hides most of the features of interest. However, the outcropping shows 
a rib six feet thick of pretty solid ore besides orey ground above and 
below the same. Neither wall is exposed, so that it is impossible to 
state just how much thicker the ore body may be at this place. 

Judging from the waste dump the ore here seems to have been inter
mixed with chlorite, and chloritic and talcose schist. The d ip of the 
excavation as evidenced by the inclination of the skip road above 
mentioned, is about 40o to the southward and it is said to have attained 
a depth of about 95 feet. From the bottom of the shaft it is stated 
that a drift was driven north-east about 70 feet and a large chamber or 
.stope opened out which was ~aid when abandoned to show ore all 
.around with an ascertained thickness of from 8 to 10 feet, without 
having reached either wall of the deposit. The waste dump at this point 
consists mostly of chloritic material, and chloritic and talcose schist, 
in which magnetite often appears in little interfoliated seams, 
and from this up to more solid seams, the mineral however in the 
latter case often preserving a foliated structure. Streaks and veinlets 
of calcite are also frequent and some pyrite shows. 

Shafts 3 and 3a. -These are on the next lot to the one last described. 
The work done consist:; of a couple of inclined shafts close together. 
The ore seems to have occurred in the same rusty rotten gneissic rock 
as at the previously mentioned points. Some specimens of the ore, 
exhibit similar characteristics to that obtained in the Oulhane mines, 
described later, viz., rusty rotten rock with magnetite in small grains 
plentifully distributed throughout it. 

Shaft 4.-Here a vertical test shaft has been sunk to a depth of 22 
feet, in the bottom of which it is said about 5 feet of ore was obtained. 
The rock showing beneath the thin covering of soil and down to the 
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water at about 12 feet in depth seems to be a schist with occasionally Bluff Point 

more compact bands. It dips about 30° to the southward curving over mme. 
flatter to the northward. 

Ore Pile.-A large quantity of ore was, at the time of our first 
visit, piled up ready for shipment. It was not measured, but from 
recollection there would be about 1,000 tons. It consisted of magnetite, 
sometimes of rather granular texture, with chlorite jointed through it 
and a fair amount of disseminated pyrite. By an eye estimate, the rocky 
admixture in the ore was put at from 5 to 10 per cent. No signs of 
pyrites were to be seen in the outcrop at Shaft 1, so that unless it has 
been all weathered away, it is probably absent at that point, which 
would thus illustrate the features so common in the ore-bodies of this 
district, sulphur being absent in som:l parts and not in others. 

History.-Work was started on this deposit some ten years ago, and 
for one whole summer it is said they shipped 4 car loads per diem. 
1n 1894- it was opened again and some 700 to 800 tons of ore were 
shipped to the Radnor furnace in Quebec, and operations have been 
carried on from time to time since. In 1886 it is said that a vessel 
load of this ore was shipped to Cleveland and gave such satisfaction, 
that it resulted in the purchasers of the consignment leasing the mine 
from the owners. For information on those points not personally 
obtainable by study on the ground, we are indebted to Mr. J . G. 
Campbell, of Perth, · one of the owners. 

Magnetic R eadings.-On •examination of the curves given on the 
plan it will be seen that a zone of magnetic disturbance can be traced 
all along the course of the gneissic belt which carries the ore-bodie~. 
These lines, owing to the limited time at disposal, are too far apart to 
admit of any more detailed results being arrived at, but thf>y certainly 
give a very good idea of the possibility of finding other ore-bodies 
worked in the direction of the road easterly from those. 

Bagot Township, Con. IX., West, half of Lot 16. 

A shallow pit has been made here through the soil at the edge of a Bagot.IX., lG. 

beaver meadow on the back of a rib of good solid looking ore which 
dips at a very low angle southerly. This exposure is said to be about 
in the middle of the lot. 

A line of magnetic observations was run about 200 yards westward 
from this point so as to cross the strike of the formation to see if any 
trace could be had of the eastward extension of the magnetic zone 
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noted in connection with the Bluff Point property. The line extended 
about 1,000 feet either side of the line joining these with the Caldwell 
and Campbell pits, but no magnetic disturbance was noted. 

COE MINE. 

Bagot Township, Con. IX., East half of Lot 16. 

On this lot, which is owned by lVIr. Caldwell, of Lanark, 
a number of ore-bodies have been opened up. vVork was begun a 
number of years ago, and the opening now known as the Jeanette pit 
was commenced by Mr. Coe, who operated the property under lease. 
Subsequently the owner had a dip needle survey of the property made, 
which resulted in the locating of other bodies, development work on 
which Las been clone by the Hamilton StP-el and Iron Company who 
acquired a lease of the property. At the time of the examination, 
made recently, the work was in the hands of individual miners who 
were taking out and shipping ore to the company on contract. This 
had to be hauled about a mile and a half by road to the end of the 
spur line at the Bluff Point mine. 

The ore-bodies occur in the dark basic rock already described as 
bounding the limestone belt of the Calabogie mine on the south and 
which can be traced along the road located on the lot line as shown 
in the plan. This has been determined by microscopic examination as 
amphibolite.* 

No limes tone could be seen or heard of as occurring in this vicinity 
in conjunction with the occurrence of the ore-bodies as it does two 
mil e~ further west. A traverse was made right through to the river 
along the concession road between VIII. and IX. and across the cleared 
land of the Holden farm to the north. Along this distance of about 
3,000 feet, however, no trace could be found of the limestone belt which, 
with a width of about 2,000 feet has a strike at the Bluff Point mine 
which should cause its appearance here. At 500 feet south of the T. 
B. pit a small belt of limestone is encountered showing a thickness 
of about 75 feet which would be on the strike of the similar belt which 
crosses the Darling road a mile further west. 

The Tommy R . Pit.-This working was full of water when examined. 
It consists of an irregular open cut extending about thirty feet along 
the outcropping of the ore-body and it is said carried to a depth of 

• See Appendix A: No. 6. 
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about thirty feet. The formation has a dip of about 40 degrees and Coe mine. 
exhibits an occurrence of ore in amphibolite. At about 130 yards 
northwards, in a little bluff about twenty-five feet in height, the same 
basic rock is encountered, showing occasional lighter coloured ribs due 
to the greater preponderance of felspar, there being more mica and less 
hornblende in these portionQ, It is stated that a diamond drill hole 
was put down near this pit on the hanging wall side to a depth of 
eighty-four feet, the lower sixty-four feet being reported as through 
orey ground. 

Holden P its.-About 900 feet westerly from the Tommy R. pit 
there a re three inclines. Two of these are sunk on the same run of 
ore and the third one on a parallel body about 80 feet north from 
these. The most westerly had, when visited, a length of about 20 
feet on the strike of the body, a height of about eight feet and a 
depth of about thirty feet. The most easterly of these was slightly 
smaller. The northern one was very similar but the depth was not 
ascertainable however on account of water. Located between these 
and the J eanette pit are several shallow workings on other ore outcrop
pings as shown on the plan. 

The Jeanette Pit.-At this point an open cut sinking had been made 
on the dip of a magnetite body at an angle of about 35o which at the 
t ime the examination was made had attained a depth of about forty 
feet, the working so far having opened up a thickness of about eight 
feet of magnetite. 

The T. B. Pit.-This IS a large irregular open working about 70 
feet by 40 feet and said to be sixty feet in depth though nearly full 
of water when visited. The upper portion showing above the water 
is very irregular, pockets of ore having been taken out all round 
wherever easily accessible. The inclosing rock is much more micaceous 
and more rotten than at the pits further west. Black mica probably 
biotite, in crystals about the size of the finger nail occurs associated 
with the ore-ribs which run through the rock. The work is not in 
such shape as to define the thickness of the ore-body at this point, but 
taking the width of the pit in conjunction with the dip of the forma
tion, viz., S. 65o E. < 65o, a proved thickness at the surface of about 
35 feet would be shown. 

Ore Ghar·acteristics.-At the Tommy R. pit, a considerable amount 
of ore was piled up, probably from 800 to 900 tom. On examination 
it showed a fine parallel structure with interspersed particles of green
ish rock matter and frequent interfoliated seams of the same which at 
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places thicken out into small r.odules. At the J eanette pit a pile of 
over 800 tons of ore was examined when the first visit was made to 
the mine. It contained ore of good quality in large solid lumps, with 
a tendency to a platy stmcture and a slightly granular fracture across 
t he grain. The intermixed material, estimated by eye at about :five 
per cent, seemed to consist mostly of chlorite and calcite disseminated 
and in veinlets. Little or no pyrite was visible. A t the T. B. pit the 
ore seemed to carry mica, chlorite and calcite as accessory minerals. 

CAMPBELL MINE. 

Bagot Township, Con. VIII., South half oj Lot 16. 

The workings known locally by this name are situated as shown 
on the plan immediately across the line from the T. B. pit of the last 
described property. The excavat.ion made on the ore-body, was at 
the time of examination about 60 feet in length, and 30 feet in 
width with a depth of 55 feet. The bottom was not visible, 
however, as the pit was being cleaned up at the time. I t is claimed 
that a thickness of 17 to 18 feet of ore was obtained in places. 
The formation dips here E.S.E. < 60°. The inclosing rocks are dark, 
and somewhat schistose, carrying considerable mica and chlorite with 
harder tough hornblendic ribs. According to the microscopic deter
mination made, it can be classed as a plagioclase-scapolite-amphibolite. 
It was noticed here, as so often elsewhRre, that the ore ribs frequently 
had chloritic selvages. Considerable ore has been shipped from this 
point. 

Regarding this property, together with the other as one ore-bearing 
area, it is evident on a n examination of the plan, that the bodies of 
magnetite occur along several parallel ranges and the dip of the rocks 
gets steeper in going east. The features of t he formation in which the 
ore-bodies occur have already been noted as far as the absence of lime
stone is concerned, although calcite, probably derived from the decom
position of some of the hi-silicate minerals of the rocks, is found in the 
ores. Judging from appearances on the ground, and from the micros
copic examination made'* it would seem as if the rocks inclosing the 
eastern bodies of ore on these properties show greater evidences of 
alteration than at points further west. 

Magnetic Obse1·vations.-The cover of thick bush and the time at 
disposal for this point, allowed of only one long magnetic cross-section 

" Se" Appendix A, Nos. 4 and 6. 
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and one short line being made. The latter shows only the attraction C~mpbell 
of the already known and worked ore-bodies at the Holden pits, the nune. 

former, besides showing magnetic derangement for the T. B. and 
Campbell pits, shows the same for some distance either side of this 
point. The data are, however, entirely too limited to allow of any 
definite and final conclusions being drawn. 

WILSON OR MARTEL MINE, 

Bagot Township, Con. X ., Lot 13. 

South of the Bluff Point ran!l"e of workings about a mile is that Wilson m: 
~ ~ ' Martel mme. 

known as the Martel or Wilson. The openings are two in number, 
in a flat of low ground, and being full of water to the top, and the 
soil covering extending all round, but little can be ascertained on the 
ground. One of the two pits is a mere prospect hole, said to be about 
15 feet deep. The main pit is about 25 feet in diameter. 

It is stated that the ore-body was 20 feet thick, and dipped about 
60° to the S.E., and that about 2,000 tons of ore were extracted and 
shipped from this point. A small steam hoist and wire rope were 
used, so that the excavation must have been fairly deep. 

The ore-body must have consisted of compact ore, as the waste dump 
is very small. The inclosing rock, judging from what little shows 
above water around the edge of the pit, and from the waste dump, 
is a compact, very fine-grained, and very black, hornblende rock, 
( diorite*) exhibiting on fracture, a bright, sparkling surface, and 
at a little distance off, it would be hard to distinguish it from the 
associated magnetite, so like are they in colour, texture, and general 
appearance. Throughout the rock are little, gash like areas, as well 
as larger ones, where the black hornblende is more largely and 
distinctly crystallized than in the mass of the rock, and where this 
process of segregation has resulted in a very coarse crystallization, 
quartz and cleavage masses of calcite are apt to occur, filling up the 
spaces between the hornblende crystals. Pyrite occurs not infrequently 
in the same connection. In many pieces of the roGk magnetite was 
seen in seams and veinlets, 

The ore, judging from who.!; little yet remains scattered around, is 
compact and fine-grained, with a tendency to a platy structure. It is 
often streaked through with small seams of green chloritic matet·ial, 

* See Appendix A., Specimen 15. 



"\V1lson or 
Martel mine. 

Culhane 
mine. 

62 I G!!:OLOGICAL SURVEY OF CANADA. 

and one or two pieces showed a little disseminated pyrite. It is said 
to have been very free from sulphur, which report is probably well 
founded, judging from the infrequency of its occurrence in what 
remain10 behind. It is said that about 1,000 tons of this ore was used 
at the .Radnor furnace in Quebec. 

Magnetic R eadings.-A single preliminary line of dip-needlP read
ings was taken at this point. These were extended in a northerly 
direction from the m'l.in pit for about 150 feet in which distance noth
ing very remarkable was noted. Going south from the same point, 
increases in the local magnetic attraction were observed at from 225 
to 235 feet from the main pit and at a point about 550 feet measured 
from the same. 

CULHANE MINE. 

Bagot 1'ownship, Con. VII., N. 1-2 Lot 21. 

This mine is situated on the south shore of Norway lake. 
The ore·body runs in a direction a little N. of E. and parallel to 
the shore, being distant from the same about 200 feet. Four open
ings have been made upon the ore-body, covering a length of about 
900 feet. The mineral belt worked consists of hornblende, calcite and 
quartz, with plentiful grains of magnetite, etc., lying on compact 
hornblende and mica -schist rocks which outcrop frequently in a 
southerly direction. In going north this magnetite bearing calc-schist 
is seen to be followed by a compact hornblende schist,* and this in 
turn by a band of crystalline limestone which forms the shore of the 
lake. 

Point No. 1.-At this point is a small open cut about ten feet wide 
by thirty-five feet long, into the southern face of the little ridge which 
lies between the mine workings and the lake. From the bottom of 
this cut a small vertical shaft has been sunk to a depth of about fifteen 
feet, from the bottom of which the ore has been followed down north
ward on the slope for about twenty feet. The accompanying rough 
sketch shows the details of the ore-body and its inclosing rocks at this 
place. It is stated that no ore of any consequence was taken out 
here. 

Point No. 2.- About 240 feet west of the last mentioned, lies the 
main shaft said to be seventy feet deep. It follows the dip of the 
rocks which on the surface is seen to be about 30° north, but it is said 

* See Appendix A, specimen No. 7. 
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that below, the angle of dip was about lOo steeper. The features of C';Ilhane 
the ore-body could only be examined for a short distance down fr0m mme. 
the surface on account of water. By picking all across the ends of the 
shaft, however, the ore rib proved to be at least six feet thick, with 
some little intermixed rock matter, and a little pyrites was also recog-
nized. In the ore are frequent joint planes parallel to the dip and 
where weathered, it is quite friable. Our guide who was foreman 
when the mine was wor·king, stated that drifting had been done east 
and west from the shaft, at a depth of forty feet and that the west 
drift had a length of twenty-five feet, whilst the length of the east 
drift was forty feet. In the former the ore-body narmwed somewhat 
whilst in the latter it kept its size. He further stated tha t the thick-
ness of the ore in the bottom of the shaft was thirteen feet. 

A s far as could be seen above the water-line the hanging wall of the 
deposit is very distinct, the foot wall being however covered with 
debris. Above the rib of hard rock forming the hanging wall of t he 
shaft or incline, is a thin ore rib of about two feet in thickness whilst 
above that again is the calc-schist. To the north, as shown in the 
sketch, some work was done with the diamond drill. One hole being, 
for some extraordinary reason, sunk northward and therefore, away 
from the ore, can be ignored. The other about at right angles to the 
dip of the ore-body only struck a three foot rib of ore which may re
present the above described small ore-rib overlying the main body. 
The hole stopped in limestone but it does not seem to have be~n car
ried far enough to prove much. 

Point No. 3.-About 400 feet west of No. 2, a small opening has 
been made, consisting of a little open cut about twenty-five feet long 
and six feet deep, the features of which are given in the accompanying 
illustration. As shown there seemed to be some little evidence of the 
existence of a n anticlinal bend in the rocks at this point, although the 
working was in such a condition as to leuve the question of the south
erly dip somewhat doubtful. 

Point No . 4.- Thi<> is the most westerly work done, being about 240 
feet west of No. 3. It consists of a Rmall test pit, the sides of which 
have so fallen in that it is difficult to see anything. It is stated, 
however, that it was sunk to a depth of about twelve feet, and that the 
last three feet was in ore, the body seeming to dip south. Having 
proved the existence of ore they stopped working. Immediately to 
the north of the pit compact hornblende-schist is seen to outcrop. 

Ore Piles.-It is said that no ore was shipped from here, so that the 
ore piles now on the ground repreeent all that was extracted and 



Culbane 
n1ine. 

64 I GEOLOGICAL SURVEY OF CANADA. 

from them a very good idea can be gained of the kind of material 
obtained. The pile at the main shaft, would contain about 715 tons 
of what has apparently been a schistose material with high percentage 
of magnetite grains, but which has now mostly crumbled to pieces 
from the action of the weather. At this spot pyrite appears to have 
been plentiful, existing as grains interspersed with those of the magne
tite, as well as, occasionally in litt le veinlets crossing the structure of 
the ore. Calcite grains are also frequent. From an eye estimate it 
would seem that tho calcite, pyrite, and other impurities, would amount 
to from twenty to twenty-five per cent of the ore. It was stated that 
the percentage of sulphur had lessened, as the deposit. was followed 
downward. A few cubic feet of ore near Point No. 4 show much the 
same characteristics as that at the main shaft, except that it appears 
to be more compact. 

WILLIAJ\IS, OR BLACK BAY MINE. 

Bagot Township Con. XI., Lot 22. 

Williams or This mine is situated about two miles north-west of Calabogie sta-
!1i~~~ Bay tion on the Kingston and Pembroke railway. 

The rocks in the vicinity of the deposit consist of crystalline lime
stone, which forms its foot wall, overlain by a heavy basic (horn

, blendic) member of the series. This latter rock is very compact but 
on close examination shows a fine parallel or schistose structure. 

The strike is about north-east and south-west with a dip judged by 
the inclination of the workings, of about 40• to the north, the limestone 
showing all around the south of the workings and forming the sloping 
floor of the open-cut. The basic overlying rock forms the surface for 
some distance north. The limestone is of the usual type found in the 
district, varying from white to grayish and coarsely crystalline in 
structure. 

The proved length of the deposit in the main developments is about240 
feet, although as shown in the accompanying sketch plan, evidences of 
ore are shown in the small opening G about 100 feet further in a 
westerly direction and H and I about. 600 feet in an easterly direction. 
The connection of these two latter with the main exposure is however 
not at all certain, no tra~e of ore having been found during the exam
ination, in the stretch of rocky ground separating them from the open 
cut. In fact the ore-body appears to thin out and become indefinite 
at either end of the cut. 
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Opencut.-The main workings lettered A to E, were full of water, Williams or 
to within a short distance of the top, but they appeared to dip north- Black Bay 

· mine. 
northward at an angle of about 40 degrees. The opencut has a face 
about M een feet in height, and beyond that the ore has been followed 
downward, in several inclines, as shown on the plan. 

Point A is an incline sunk in the ore to a depth of about 25 feet. 
B and D are also inclines which are said to be about 80 feet deep, and 
to be chambered out below and connected with each other. 0 and E . are 
only shallow inclines, the former about 25 feet and the latter about 10 
feet deep. 

An examination of the part of the deposit above the water-level, 
seems to show that the workable thickness of the ore wae variable, and 
probably interrupted by portions of barren rock or lean ore, the 
magnetite occurring in basic hornblende gneiss. About the openings 
of the main workings in the middle of the opencut, the thickness of 
the ore would appear to have been about 10 feet, but towards the ends it 
seems to have thinned out and become indefinite, the orey ground being 
represented by rock containing disseminated magnetite. It is stated 
that in the underground workings the ore-body measured in places about 
20 feet across, but admitted that it varied in thickness. Where ore 
occurs in the limestone it is mostly in ribs paralleling the structure of 
that rock. 

Point F .-This is a small prospect shaft sunk vertically in the hang
ing wall rock to a depth of about 22 feet and judging from the material 
thrown out, did not reach the ore-body. 

Point G.-A little ore or magnetite-bearing part of the hanging wall 
rock, has been exposed by a shot or two. Crystalline limestone, shows 
in contact with the same, at one corner of the pit. 

Point H.-An outcropping of ore about four feet across with the 
basic gneissic rock above, and the crystalline limestone below. It has 
a rather scoriaceous appearance, due evidently to the ore being some
what calcareous and having been weathered to a slight depth. 

Point I.-Is a very similar occurrence to the last. An exposure about 
fifty feet in length and about four feet thick is shown. The ore 
appears to be rather lean and lies very flat between the gneissic hang
ing wall and crystalline limestone foot wall rocks as elsewhere. A 
few shots have been put in. 

*Ore Characteristics.-There is no large pile of ore at this place 
from which to judge the characteriatics of the shipping ore. Some of 

*See Appendix A, Specimen No. 1. 
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the specimens obtained show considerable intermixture of grains of 
calcite, some of which weathers brown, and is doubtless a ferruginous 
dolomite, judging from its slow effervescence with acid. Where the ore 
occurs in the hornblendic rocks it is much harder and would contain 
considerable admixed hi-silicates and possibly quartz in places. In the 
out-crop of the deposit some pyrite was seen but it seemed to be mostly 
concentrated by itself in seams, etc. 

Cost of Mining-It is said that ore mined and shipped from this 
point to Cleveland, Ohio, cost, laid down there, $4.25 per ton. 

Magnetic Readin,qs.-Dip needle readings were taken along four lines 
at right angles to the strike of the ore-body with only negative results. 
'l'he particulars were as follow :-Line No. 1-250 feet east of point 
E. to a point about 300 feet south of the line of strike of the ore-body 
to an equal distance north of the same. Line No. 2.-From a point 
150 feet south of point E to a point about 200 feet north of the same. 
Line No. 4.-Commencing at opening G and extending northwards 
for about 350 feet. In the first and last readings were taken every 
twenty paces and in the second every ten. In none was any particular 
attraction noticeable in the distance traversed. Line No. 3.-Com
menced 200 feet south of point A and was extended northwards past 
the same a distance of about 350 feet. No attraction was found until 
A was reached. At that place a fairly heavy downpul was noted 
which gradually decreased until at about 150 feet past this point the 
needle had returned to normal. 

CHAFFEY AND MATTHEWS MINES. 

S . Crosby l'ownship, Con. VI., Lot 27; N. Crosby, Con. VI., Lot 1. 

These two mines are situated near each other, and within a mile and 
a half west of the village of N ewboro' on the Rideau canal, between 
Upper Rideau lake and Mud lake. 

The Chaffey mine is situated on a small island but a short distance 
from the north shore of Mud lake and the Matthews mine about half 
a mile northward of that point, on the main shore. It will be thus 
seen that they are exceptionally well situated as regards shipping 
facilities. Not only does the canal give water communication with 
the United States and points in Canada, but the Sault Ste. Marie, 
Westport and Brockville railway passing close by, gives connection 
with the main trunk lines of the country. 
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The geological conditions under which these deposits occur are so Chaffey and 

similar, that they are best considered together. They seem to represent M.atthews 
mmes. 

a number of large but irregular aggregations of magnetite in a coarse 
grained basic rock probably gabbro. The irregularity of their shape 
and their relative position with regard to each other, is apparent on 
examining the accompanying plan. The parallelism of the longer 
diameters of pits with each other will be noticeable. This direction is 
also conformable to the general strike of the formation in this district. 

At the Ohaffey mine are three large irregular shaped pits, their 
longer diameters roughly parallel to each other and very close to the 
east shore of the island. They are separated from each other by walls 
of barren rock, and have apparently been worked on isolated ore-bodies. 
In length the three main pits would average about 150 feet and in 
width about 50 feet at the surface. They were at the time of our visit 
full of water to the levP-l of the lake, although the wallR stand up some 
15 to 20 feet above that level. These three pits are said to have an 
average depth of about 50 feet. Between the two most northerly pits 
is a small pit said to be but 15 feet deep, and measuring about 40 by 
20 feet. These constitute the whole of the workings with the excep
tion of one or two little prospect pits in other parts of the island, 
which do not seem to have proveci any other ore-bodies. As the island 
itself measures only about 400 by 600 feet, there would not be room 
for very extensive workings. 

Magnetic Readings.-A couple of preliminary lines of readings were 
taken with the dip-needle, one about north and south, passing the 
western ends of the pits, and the other in a westerly direction from the 
west end of pit A. Strong attraction was shown all along the first 
mentioned, especially between the northern shore of the island and the 
end of pit D (70 to 85 degrees dip) a slight lessening is recorded from 
this point to end of pit A (50 to 60 degrees dip) and still greater 
lessening south from this point, to the southern shore of the island (30 
to 53 degrees dip). Along the second line the attraction is much 
lighter, the reading varying between 20 and 30 degrees, with the 
·exception of one reading of 50 degrees near the pit. The workings at 
the Matthews mine consist of one large pit with an extreme length of 
about 300 feet, and width of about 100 feet. According to Mr. V ennor 
it had attained a depth of 40 feet in 1871. It is full of water almost 
to the top, and but little can be seen. A gneissic structure is notice. 
able in the rock at places around the edge of this pit, the strike shown 
being about E. N. E. and the dip eteeply to the north. 

5~ 
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Magnetic Readings.-Two lines of dip needle readings were taken, 
one across the longer diameter of the pit, for a distance of about 750 
feet northerly, and about 1,200 feet southerly, and one along that 
direction for a distance of about 350 feet easterly and about 650 feet 
westerly. Comparatively strong average attraction is shown along all 
these lines. The readings on the line to the eastward vary between 65 
and 75 degrees with a slight lessening at places to from 50 to 65 degrees 
Passing westward from the end of the pit for about 100 feet, the 
needle reads from 70 to 80 degrees, then for about 400 feet the varia
tion is between 35 and 45 degrees, lessening to 30 at the extreme 
western end of the series of observations. The attraction along the 
line passing south from the pit varies from 30 to 50 degrees, with a 
few occasional lessenings at places to 30 degrees. Passing northward 
from the pit for the first 150 feet the readings vary from 50 to 75 
degrees, for the next 200 feet they average from 35 to 45 degrees; for 
250 feet more the attraction increases and the readings range between 
45 and 55 degrees, lessening again to 30 to 40 degrees at the northern 
end of the line. To really throw light upon the question of the direc
tion and extent of the extension of the ore-bodies at both of these 
mines, a much more complete magnetic survey would be required, but 
as far as they go, the observations would seem to be such as would 
result from the variation in the quantity of magnetite at different 
points in a mass of basic rock. 

As far as the examination could be carried in the limited time at 
disposal, there seems to be no reason to conclude that the Chaffey and 
Matthews pits are on the same bed, which seems to have been the 
idea entertained by the early operators. On the contrary they seem 
to represent detached, irregular bodies of magnetite, or local concentra
tions of that mineral constituent, of a basic igneous rock. 

History.-In the Geology of Canada, 1863, the Chaffey mine is 
mentioned as working in 1858 and 1859, during which period about 
6000 tons of ore were mined and shipped to Pittsburg, by way of the 
Rideau canal and Kingston. Writing later, Mr. Vennor, in the 
Geological Reports states that in 1871, some twelve men were employed, 
and 3,500 tons of ore mined and sold. The ore was shipped to 
Cleveland, Ohio via Kingston. At the mine the ore was said to be 
worth $2.25 per ton, and delivered a,t Cleveland it brought $6.00 to 
$6.50 per ton, and the cost of carriage to Kingston was 75 cents per 
ton. 

In the Report of Progress of the Geological Survey for 1871-2, Mr. 
Vennor gives the following particulars regarding the Matthews mine. 
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It had been more or less worked since 1860. During 1871, fifteen Chaffey and 

men were steadily employed, and upwards of 4,000 tons of ore raised, M.atthews mmes. 
3,300 tons of which were sold and shipped to Cleveland, Ohio via 
Kingston. The same prices were realized as for the Chaffey ore. The 
total amount of ore sold and shipped to Cleveland from these two 
mines for the years 1870 and 1871 combined, amounted to 14,520 tons. 

HJEMATITE. 

Apart from the study of the above described magnetite deposits, H rematite :

visits were made to a number of points where it was reported that there ~~t~l~r~!ce. 
were occurrences of h::ematite bodies or indications of the same. 

At one point only had any considerable development been done, 
viz., at the Playfair or Dalhousie mine, in the township of Dalhousie, 
Lanark county. At all the other points the reported occurrences were 
based upon the existence of certain alleged surface indications which 
had led in some instances to the opening of a few shallow test pits. 
In some instances the presence of iron ore was suspected on account of 
the ochreous stained soil and the ploughing up of pieces of iron stained 
rock. Some of these were found to be merely pieces of sandstone 
charged with iron oxide to a greater or less extent, the colours varying 
from yellow ochre to dark red. Along with these, occasional heavier 
pieces were found containing the iron oxide in larger percentage and 
more consolidated condition. Some even might be classed as good 
ore shewing a blue-black compact fracture and all the appearance of 
h::ematite. 

H ::ematitic ore was also seen occurring in the basal beds of the 
Pal::eozoic series with outliers of which all these indications seem to be 
associated. It was seen also at a few places filling "gash" fissures in 
the underlying crystalline limestone of the Arch::ean at these points. 

From the series of observations made, the impression was left that 
the ore at these places represented merely casual aggregations of iron 
peroxide probably resulting from the decomposition of the ferruginous 
dolomitic portions of the above mentioned sedimentary series They 
would represent all conditions, from mere ochreous staining of the 
siliceous parts of the rock through more highly ferriferous sandstones, 
to masses of loose ochreous material and h::ematite proper according 
to the extent to which consolidation had proceeded. In places the 
ochreous decomposition product . had leached downward into water
worn cavities and channels in the crystalline limestone wherever this 
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happens to be the rock on which the overlying sedimentary beds rest. 
Wherever these cavities have been large and the overlying rocks 
highly ferriferous one can understand the possibility of the formation 
of just such a body of ore as that worked at the Dalhousie mine. 

The presence of iron in these basal beds as oxide in various forms 
both in the arenaceous and dolomitic portions was pointed out in the 
Geology of Canada (1863) where these rocks were described. 

They consist of a series of s<:mdstones, etc., of various colors 
lying on the denuded surfac·~ of the Arch::ean rocks and forming 
the lowest beds of the Cambro-Silurian formation. Towards the 
base they are apt to contain pebbles, sometimes scattered through
out the rock and sometimes in beds. At the very base, is gen
erally a conglomerate made up of similar pebbles. These consist of 
material, chiefly quartzite, probably derived from the Arch::ean rocks 
on which they lie. 

The edge of the main area of these rocks lies to the south of the 
district under description, but numerous outlicrs are found northward 
from this. It is possible that some of the more northerly of the ferru
ginous occurrences noted should be credited to the Calciferous, with 
its largely developed dolomitic constituents. In this connection it is 
to be noted that fossils referred by Dr. Ami, of the Survey, to the 
Calciferous were obtained from near F lower station on the Kingston 
and Pembroke railway in Lavant township. 

The details regarding the various points are given below: 

PLAYFAIR OR DALHOUSIE liiiNE. 

Lanark County, Dalhonsie Township, Con. 4, Lot 1. 

The only developments of any extent on h::ematite ore in this district 
were those made at the Playfair mine about thirty years ago, several 
thousand tons of ore were taken from this point and sent to the United 
States. From the descriptions available the h::ematite shipped seems 
to have been of good quality. 

Here the conditions are apparently somewhat different from those 
at any of the points subsequently described. A body of h::ematite 
was found inclosed in the crystalline limestone of the Arch::en which 
is seen to outcrop frequently for some little distance around the work
ings. There are none of the sedimentary rocks visible in the immediate 
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vicinity of the old workings, although those subsequently described as Pla~fair or 
near Playfairs Mills are only about one mile to the south and there ~i~e~usie 
seems to be some evidence of similar occurrences along the north bank 
of the Mississippi river, to the westward of the mine. 

The accompanying plan of the workings at this point has been re
produced from the Report of Progress of the Geological Survey of 
Canada for 1872-3 as it illustrates a number of important features 
presented by the deposit. * Mr. V ennor in the reports of the survey 
for 1871-2 and 1872-3 makes mention of the deposit, but beyond 
speaking of it as a bed of red hrematite gives no details as to its mode 
of occurrence. 

Dr. Harrington in his notes on the " Iron ores of Canada" published 
in the Report of Progress of the Geological Survey of Canada 1873-4 
gives the following further details. "At one point in the workings, 
a soft chloritic looking slate with numerous crystals of pyrites, seems 
to intervene between the ore and the underlying limestone. The lime
stone is highly crystalline ; that underlying t.he main deposit being 
white and containing large quantities of tremolite, while that which 
overlies it is stained red with peroxide of iron. When the mine was 
opened up there appeared to be two beds cropping out in places at the 
surface with four or five feet of limestone between them. The upper
most and smaller of these was found to run out at a few feet in depth, 
and to extend but a short distance in the direction of the strike. The 
larger deposit was in places as much as nine feet thick at the surface, 
and at a depth of eighty feet had an average thickness of four or five 
feet. " 

In studying the deposit for the purpose o£ this report the main 
features illustrated in the plan given herewith were corroborated and 
some later surface explontory workings were studied. The old work
ings were mostly caved in, so that the excavation could only be followed 
down a few feet, but sufficient could lhere be seen together with the 
study of the surface phenomena and the facts revealed by the plans to 
arrive at a judgment as to the nature of the deposit and its relation 
to the hrematitic croppings of other places in the district. 

It appears to have been a lense:shape hody of hrematite which showed 
a tendency to thin out both in length and depth. The whole length of 
the excavation made was about 500 feet and for about half the distance 

* In reproducing this illustration in the report of the Ontario Mineral Commis 
sion, p. 139 figures 21 and 22, the scale as here reduced has been erroneously given as 
6GO feet to t he inch instead of 200 feet as it should be which makes the leng~h of the 
vein developed appear much longer than it really is. 
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at the eastern end the main body was parallelled by a smaller one, the 
two being separated by a wall of limestone about 5 to 10 feet in thick
ness. The greatest thickness of the smaller lense was about seven feet 
and it seems to have thinned out to nothing both in length and depth. 
The plans show that in working the main ore-,body a similar narrowing 
was observable in depth and also in passing west, in which direction it 
would seem to have thinned out to practically nothing. The evidence 
of the existence of a fault shown bet.ween pits Nos. 5 and 6 was not very 
plain on the ground. Going eastwards a curious feature is noted, viz., 
that the ore-body did not reach the surface after passing the point "X" 
on the plan, so that for some fifty feet before arriving at the last shaft 
(No. 4) the crystalline limestone occupied the surface unbroken by any 
outcropping of ore. This was corroborated by a careful examination 
of the ground for several hundred feet t :, the east of point "X." No 
signs of ore were found and, the rock exposures being prominent and 
frequent, the limestone could be traced practically continuously right 
across the line where the ore outcrop should show and for some distance 
on either side of it. The operators had evidently also t ried to find the 
outcrop in this direction having driven a long cross trench about 100 
feet east of No. 4 shaft in which, however, they had got no trace of 
ore. Mr. V ennor, in one of his reports, mentions the fact that the ore 
contains no rock and does not pass into but separates easily from the 
walls, which are smooth and well defined. 

The strike of the ore-body, about E .N .E., and the dip about 60 to 
70 degrees southerly conform to the general strike and dip of the rock 
formation in this vicinity. 

In the light of the observations made at this point and of numerous 
other occurrencefl of hrematite in connection with the <mtliers of the 
sedimentary series in other parts of the district it would seem that the 
ore-body at this mine probably owed its existence to similar causes. 
The peculiar features could be accounted for by regarding it as the 
result of an infilling of a cavity in the lime~tone worn out by water 
along the structural planes of the rock, and filled in from above by 
such material as is elsewhere found to result from the decomposition of 
the ferruginous dolomitic portions of the overlying sedimentary beds. 
That these were once continuous over the whole of this section of the 
country is apparent, and as before stated, some remains of these beds are 
yet visible about two miles to the south at Playfairville, where, as 
already described, they are impregnated with ochreous decomposition 
products. 
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It is said that the ore was soft on the top and got harder in depth, Playfair or 

shewing a varying degree of consolidation, and a similar infilling of small Dalhousie 
mm e. 

fissures or cavities in the crystalline limestone was noted at several 
other places so that taking the smooth walls and all the other features 
into account, it would seem that this was merely a similar occurrence, 
only on a .much larger scale. 

Passing westerly along the strike of the ore-body a couple of small 
test pits were found. The first, about 100 yards from shaft No. 6, on 
the plan, was full of water to within about 12 feet of the surface, but 
a few features could be noted in the portion showing. The eastern 
end showed a few irregular seams of hoomatite a few inches in thickness 
embedded in a kind of calc-schist, with limestone hanging wall. The 
foot-wall side of the pit was covered with debris. About twenty-five 
yards still further west was a small and shallow incline about 15 feet 
in depth, dipping at an angle of about 25 degrees to the southward. 
At the eastern end a rusty rib showed, due evidently to the decom~osi
tion of pyrite which is here plentiful. Some of the material showed a 
peculiar fine honeycombed stt·ucture, grains of pyrite having been 
weathered out from a reticulation of quartz. Similar material was 
found about one quarter or a mile further west in the workings below 
described. 

For a distance of nearly half a mile west of the last mentioned, along 
the north bank of the Mississippi river, an attempt had evidently been 
made to trace the ore-body. Several cross trenches and shallow test pits 
had been made, in which some hoomatitic and ochreous material was 
obtained, but in most cases it did not seem very certain whether it had 
been in the solid or was just float ore. At one place a small pile of a 
few cubic feet of lumps of good ore had resulted, and pieces of float 
ore, often of good quality, were to be seen on the hill-side and river 
shore, but the whole probably represents material left as the remnants 
of previously existent sedimentary rocks. 

As all the ore had been removed from around the main workings 
there was no means of comparing it, in regard to structural details, 
etc., with other h oomatitic material from this district. Judging from 
the small amount of waste material the ore must have been very free 
from admixture. The composition of the ore is illustrated by the 
analysis given in the table at the end of the report. It will be noticed 
that there is no determination of the sulphur, al though pyrite was 
noted in places in the deposit. It is reported that the ore was 
practically free from sulphur. On this point, however, no very 
authentic data are available. 
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Mr. Vennor's report gives the ore shipments from 1870 to 1873 as 
11,100 tons. According to the same authority, the mine was first 
opened in 1866. 

DALHOUSIE LAKE. 

Lanark County. 

Another locality where hrematite was reported to occur was at the 
west end of Dalhousie lake in the township of that name. It was 
f~'4 that pieces of hrematiticand ochreous sandstone had been ploughed 
up on the farm on the E-t of lot 11 in concession XII., and an exposure 
of the sandstone was seen on the west shore of the lake on the W. ~ of 
lot 11 in concession XI. At the latter place a little picking had been 
done and the rock was very loose grained, friable and highly charged 
with soft red ochreous oxide. 

BATHURS'l' TOWNSHIP. 

Lanark County. 

Indications of the occurrences of hrematite were reported from this 
place on lots 22 and 23 in conces~ion X. and 21 in concession XI. 
They were found to consist of a rusty outcropping on the north bank 
of Bolton brook near where the road crosses it, some lumps of material 
varying between ochreom. sandstone and solid hrematite ploughed up 
in a field on Gallagher's farm and similar material obtained in digging 
a well on Bain's farm near the house. The occurrences present similar 
features to those in Portland, etc., hereafter described, the sedimentary 
rocks being in this case represented in a little quarry of white sand
stone near Bain's house. A few pieces of rock which had been extracted 
from a little pit near the same place showed some solid dark hrematite 
in crystalline limestone and it was said that a narrow vein of the ore 
a few inches thick had been exposed in the workings. It probably 
represented as elsewhere a smftll "gash" vein in the Archrean rocks 
filled in with hrematitic material from the palreozoic rocks formerly 
overlying the spot. 

About two miles north of Fallbrook, at Playfairs Mills similar con
ditions are found. A short distance to the south of the saw-mill are 
several shallow test pits in which is to be seen much ochery matter 
varying from a hrematitic or compact ochreous material through inter
mediate grades of similar materials with sandstoney grains and others 
in which glassy quartz grains shew, to grey sandstone with ochreous 
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stained areas and unaltered cores some of which are dolomitic as shown Bathurst 

by their more crystalline fracture and slow effervescence with acid. Township. 

The rocks of the immediate vicinity consist of the sandstone lying 
upon Archrean crystalline limestone. 

At points visited in the south-west part of this township conditions 
were observed very similar to those last described. The ferruginous 
matter seen, however, was more in the ochrey condition impregnating 
the rocks, but little of it having been consolidated into the form of 
hrematite. 

On lot 2, concession IV., were two small and shallow pits which had 
evidently been sunk on ochreous matter which had collected and 
becol!'e partly consolidated in joints, etc., in the rocks. In one case 
the appearance presented was that of a vugg in the crystalline limestone 
filled in as above suggested. 

On the eastern half of lot 3, concession IV., some shallow workings 
were seen where ochreous st ain in the rocks was visible. One pit about 
ten feet deep had been sunk in what appeared to be a red, 
ochreous, sandstone. Several other shallow workings had been made 
in the same material within a radius of about 150 feet. All around 
rise bosses of crystalline limestone, while to the south white sandstone 
is to be seen lying in a hollow of the limestone. The whole is evidently 
an outlier of the palreozoic formation carrying in places much dolomite 
as evidenced by t,he slow effervescence with acid. This being ferru
ginous seems to be the source from which is derived the pseudo-hrema
tite material which is found filling the jointing of the rocks at the 
points worked and mostly staining the pieces throughout. Specimens 
were observed apparently consisting almost altogether of ferruginous 
dolomite, presenting an ochreous envelope, evidently due to decompo
sition, and enclosing a core of the unaltered grey rock. 

An interesting feature observed in the vicinity of these areas of 
fenuginous sedimentary rocks consisted in a tongue or small vein of 
somewhat similar material filling a small irregular crack or gash vein in 
the subjacent crystalline limestone. It varied from a mere iron-stained 
crack up to a width of a few inches. The filling was at places some
what friable iron-stained material, at others it resembled white sand
stone. It left the impression of having been a previously existing crack 
which had been filled in with some of the sedimentary material. 
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BEDFORD TOWNSHIP. 

Frontenac County. 

On the north shore of Birch lake, on the property owned by Mr. J. 
Bawden, of Kingston, is another occurrence on which a little work has 
been done. The hoomatite and hoomatitic matter seems in a general 
way to occur similarly to those already described. The local conditions 
are such, however, that nothing very definite could be made out in 
the short time at disposal when the place was visited. Some of the 
lumps of good hoomatite brought away shew a curious admixture of 
small crystals of pale mica. Besides this more compact ore the oxide 
of iron occurs, also in the softer ochreous forms. 

STORRlNGTON TOWNSHIP. 

Frontenac County. 

On lot 20, concession X., a most interesting development is found 
occupying the neck of land which divides Dog lake from Cranes Nest 
lake to the north of it. 

The ridge of rock occupying this neck 1s about 100 feet in height 
above the lake and consists of red sandstone lying on Archooan rocks 
represented by crystalline limestones which can there be seen close up 
to and passing under the sandstone. The former as seen in the cliff 
faces of the ridge shows considerable evidence of false bedding. It 
carries pebbles of varying size, irregularly di~tributed, sometimes occur
r ing singly and scattered at others in locally limited layers. A com
pact weather-resisting glaciated layer forms the top of the ridge, 
and exhibits some interesting samples of pot holes. 

The rock seems to weather very variably, some surfaces being but 
little affected whilst at other points much corrosion has taken place 
which has often resulted in the formation of small caverns. These, at 
places, have for a roof the underside of a layer of pebbles. 

It was noted here, as elsewhere that the orey parts seemed to be 
connected with these easily corroded portions and to be due to the 
local impregnation of the rock with peroxide of iron in ochreous form 
as well as occasionally in the more consolidated condition of hoomatite. 
As in the other cases described, the exposures at this place left the 
impression that the ferruginous matter had been most likely derived 
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from the decomposition of dolomitic portions of the rock carrying iron Storrington 

as carbonate and that this decomposition product had infiltrated into township. 

the porous portions of the sandstone filling the insterstitial spaces 
between the grains and collecting in shattered portions of the same. 

The specimens collected show eve1·y phase of this process from the 
mere staining of the sandstone yellow or red to the formation of fairly 
good ore which on fresh fracture shows the little glassy quartz grains of 
the sandstone cemented together by compact blue blackhrematitic matter. 
The final stage of this process is exemplified in some of the specimens 
collected which consist of really good ore. In these the sandstone grains 
show only iu spots and the mass consists altogether of hrematite show
ing a blue black fracture, compact and earthy to partly crystalline, 
with slight sparkling of minute crystal facets. The characteristic 
botryoidal structure is developed in places. Where space has permitted, 
the mineral has crystalized out into the little vuggs in fine platy crys
tals with bright metallic lustre (specular) and the remaining cavity 
has been filled in by a white mineral crystallised in platy crystals, with 
a somewhat radial habit, probably barite. This quality of material 
would seem to represent the final stage of the consolidation of the 
ochrey matter collected in the larger insterstitial spaces of shattered 
portions of the rock. 

The soakage effect or infiltration of the ferruginous solution through 
the sandstone is well shown in many parts, some specimens being 
mottled the process having stopped short along certain lines, leaving 
white unaffected portions. This result has been evidently due in many 
cases to the impervious condition of the rock at these places, the sand
stone having become consolidated locally to form patches of quartzite. 

The development work done at this place consists of an open-cut 
into the north-west face of the little bluff, a small shaft on the top of 
the ridge and a diamond drill hole on the south eastern edge of the 
same. The open-cut is in the sandstone, extending down about 30 feet 
from the top of the ridge; about 90 feet along its face, and 25 feet. in 
from the edge. The hrematitic sandstone shows the features already 
described and the whole is very much ochre stained. The underlying 
crystalline limestone, shows at the height of about 30 feet above the 
road, or half way up from that to the top of the ridge. The little 
shaft is about 30 feet back from the edge of the open-cut and is about 
20 feet deep. At its mouth is ft little pile of orey sandstone, showing 
that rock similar to that in the open cut was encountered in sinking. 

The diamond drill hole is said to be ahout 90 feet deep and to have 
encountered orey ground at the bottom. In this case the contact plane 
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of the sandstone and crystalline limestone would be at least 40 feet 
deeper than on the north-west side of the ridge showing it to dip 
steeply towards the Dog lake side. 

PORTLAND 'l'OWNSHIP. 

Frontenac County. 

Visits were made to a number of places in the vicinity of Fourteen 
Island lake, Silver and Long lakes. north of Hartington. In the 
vicinity were found outlying patches of the basal Palreozoic formation 
showing the usual features, viz., sandstone of red, and mottled red and 
white, and white colours with dolomitic portions, the latter often 
weathering red thus evidencing their ferruginous nature. At some of · 
the points visited the subjacent crystalline limestone was exposed with 
patches of the basal conglomerate lying on it, often a thin shell only of 
the same having been left by denudation. 

At places there was found the usual association of ochreous and 
hrematitic matter in all stages from the loose ochreous to the solid 
brematitic form. On the northern end of lot 5, con. X ., some small 
gash veins of hrematitic matter were seen in the crystalline limestone, 
lirriited in one case by a botryoidal surface. On lot 7, con. X., a pit 
had been sunk to a depth of about fifteen feet at the contact of the 
Potsdam and crystalline limestone. The excavation is in a mass of 
shattered sandstone and conglomerate highly impregnated with ochreous 
oxide of iron, with occasional pieces of more solid h rematite. The face 
of the limestone is covered with crystals of nailhead spar and appears 
to go down vertically. It may possibly represent a fault plane which 
would account for the sudden ending of the sandstone up against the 
almost vertical face of the limestone. The opening is at the base of a 
little ridge of red sandstone, which showil included quartz pebbles and 
false bedding. Apart from this small pit no other work had been done 
in this vicinity which would enable these relationships to be worked 
out. 

A curious assouiation of compact hrematite with brown jaspery 
matter and large crystals of schorl was seen on lot 4, con. IX., cropping 
out through the soil. The exposure was not extensive and the cover 
prevented its relationship to the rocks of the vicinity from being seen. 
There seems to be some evidence, however, that it was an aggregation of 
crystals in the crystalline limestone, the h rematite portions having 
probably been derived from the sedimentary rocks previously over
lying it. 
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SOUTH CROSBY TOWNSHIP. 

Leeds County. 

While passing through the canal locks at J one's Falls some hrema- S. Cros~y 
. . . 11 t d f . t h t d" t 1 th t ownRhlp. t1t1c specimens were eo ec e rom a pom a s or IS ance a ong e 

road passing eastwards from the hotel. As far as could be judged 
from the short time available there this appeared to be another 
occurrence similar to those already described. 

BASTARD TOWNSHIP. 

Leeds County. 

On lot 23, concession X ., a small amount of development work has Bastard 

been done on occurrences of hrematitic material. These show at a township. 

number of points. The features exhibited are similar to those of 
already described deposits, the material being at places, of good quality, 
at others, consisting of sandstone impregnated with ochreous and 
hrematitic matter. 

A little work has been done at several points, but only on the 
surface. 

OTHER LOCALITIES. 

Besides the previously described occurrences, references are to be Other 

found in the report of the evidence taken by the Ontario Mineral localities. 

Commission in 1881:5-89 to several other places in the district, where in 
the opinion of the witnesses there occur indications of hrematite 
deposits. Much of this evidence is vague and som<:Jtimes contradictory, 
but on the whole it may be taken as showing the existence at other 
points of occurrences similar to those personally visited. The localities 
mentioned are as follows : 

Darling Township.-Mention is . made by several of the witnesses 
examined by the Ontario Mineral Commission of indications of the 
existence of hrematitic matter in the vicinity of White lake. On page 
29 we find these occurrences described as follows : " Where exposed 
the ore appears as gash veins or irregular masses of hrematite varying 
from 6 inches to 12 feet wide, and occurring in a breccia of calc-spar 
with the same as a lime matrix and the general run of the ore is with 
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the formation. In places the hrematite is the matrix of the calc-spar 
masses. Openings have been made in several places but very little 
work has been done on the property." 

Dr. Ells visited this point in 1896 and says that the ore occurrs "in 
the crystalline limestone formation in connection with which no eruptive 
rocks were visible." 

.Bathurst Township.-W. J. Morris' evidence. Indications of hrema
tite on both sides of Bennett lake at low water. 

North Elmsley and North Burgess Townships.--It is reported that 
indications of hrematite are found at a number of points in this area. 
As the edge of the main area of Palreozoic rocks is near by, these are 
probably also connected with outliers of these rocks on the Archrean. 

Some little work said to have been done at Adams lake on hrematite 
indications. 

Leeds County.-R. C. Sherret, in his evidence makes mention of an 
occurrence at Uharleston lake, a specimen from which is said to have 
yielded on analysis 70 per cent of iron. 

Addington County.-In the before mentioned report of the Ontario 
Mineral Commission an occurrence is described as follows : "Hrema
tite mixed with a dark coloured shale occurs near the village of Tarn
worth, at the terminus of the N apanee and Tarn worth railway, in the 
township of Sheffield, county of Addington. Several pits have been 
sunk at points from 20 to 100 feet apart, from some of which red ore 
has been taken out; but in every case the pits ran into crystalline 
limestone which underlies the occurrences of ore, and crops out about 
200 feet off. The quality of the ore varies from very lean to rich 
h rematite, but there are no signs of the existence of it in large 
quantities." 

According to the evidence of Mr. Leonard Wager (vide same report) 
the above mentioned pits were about ten feet deep whe~ they encou~
tered the crystalline limestone. The ore passed through showed a thick
ness of about three feet and rested on the limestone. About twenty
five tons of ore were extracted. 
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APPENDIX A. 

MICROSCOPIC EXAMINATION OF SECTIONS OF ROCKS ASSOCIATED WITH 'rHE Microscopic 

IRON ORE DEPOSITS OF THE KINGSTON AND PEMBROKE RAILWAY ~x:o~~~~tions 
DISTRICT BY A. E. BARLOW, M. A., D. SC., PETROGRAPH!m 

TO THE GEOLOGICAL SURVEY OF CANADA. 

No. 1.-Williams or Black Bay Mine.-Lot 132, Concession XI., l'own· 
ship of Bagot, Rerifrew County. 

The hand specimen shows a heavy black, evidently highly ferriferous 
rock, traversed by bands of much lightet·-coloured material, most of 
which is calcite. 

The magnetite which is by far the most abundant mineral repre
sented in the slide, occurs in irregula r- individuals anu a reas, including, 
as well as separated by, smaller individuals and areas of felspar and 
calcite together with a much smaller proportion of hornblende and 
chlorite. Pyrite, in considerable amount is very intimately associated 
with the magnetite. The larger anrl more continuous areas are composed 
almost entirely of calcite. It is impossible from the slide to state what 
the rock has been originally. It may be a highly ferriferous gabbro 
which has undergone pronounced alteration, or an impure crystalline 
limestone. 

No. 2.-Blu.ff Point Mine, Calabogie.-Lot 16, Concession XI., Town
ship of Bagot, Renfrew County. 

The hand specimen is a medium-textured dark-gray gneissic rock. 
(Am phibolite. )-Under the microscope it, seems to be corn posed essen

tially of felspar and hornblende. Felspar is the more abundant and 
although a considerable portion is striated a large amount is unstriated. 
Separations of similar rocks from areas in Hastings county have been 
made by means of Thou let's solution and show the felspar to be almost 
altogether labradorite. Good foliation, produced chiefly by the parallel 
alignment of the hypidiomorphic individuals of hornblende. Sphene 
is abundant in irregular, usually more or less rounded individuals. 

6 
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Micro~cop_ic Apatite in stout imperfect and rounded crystals is likewise abundant. 
Exammatwns p . d . I d C 1 · · of rocks. yrrte an magnetite are spa ring y represente . a c1te lR present 

apparently as a product of decomposition of the felspar. 

No. 3.-Bluff Point Mine, Calq,bogie.-Lot 16, Concession XI., Town
ship of Bagot, Renfrew County. 

The hand specimen shows a black glistening metallic rock which is 
evidently in great part composed of magnetite. Pyrite is also abun
dant and on planes of shearing greenish decomposition products have 
been developed. The thin sect.ion as might be expected is corn
posed largely of magnetite, together with a much smaller proportion 
of pyrite. Cracks and interspaces are frequent, which are filled up 
with calcite, chlorite, sericite and occasionally a little augite. 

No . .ft..-CarnpbellMine-Lot16, Cnncession VIII., 'l'ownship ofBagot, 
Renfrew County. 

The hand t;pecimen shows a rusty-weathering, dark greenish
grey, almost black, basic schistose rock with occasionally narrovr bands 
of pyrrhotite. U ndcr the microscope it is seen to be Cf'roposed 
mainly of felspar and hornblende. . One side of the slide shows the 
felspar wholly replaced by scapolite which seems to be an alteration 
product of the plagioclase. The cleavage cracks and fissures of the 
scapolite are filled with yellowish-green serpentine or chloritic products 
derived, mainly at least, from the decomposition of the hornblende. 
1\'Iost of the scapolite, on account of the abundance of these decompo
sition products polarizes in dull bluish and pale-yellowish tints, but in 
places where it is fresher it shows an approach to the usual brilliant 
chromatic polarization. The foliation is marked chiefly by the parallel 
alignment of the hypidiornorphic hornblende although the other 
minerals show a marked tendency towards similar parallelism. 1\'Iost 
o£ the felspar is unstriated but from its association it mu~;;t belong to 
the basic end of the plagioclase series. Apatite and sphene are both 
rather abundant. Magnetite is abundant, and pyrite in much smaller 
quantity. The rock may be called a plagioclase-scapolite-amphibolite. 

No. 5.-Christills Lake Mine.-Lot 18, Concession Ill., South Sher
. brooke Township, Lanark County. 

The hand specimen shows an interfoliation o£ a dark-gray almost 
black, glistening basic schist with a pale-yellowish gray, massive and 
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more coarsely crystalline rock. The thin section is of the darker Microscopic 
. d . 1 Examinations 

coloured portion and shows th1s to be a very fresh an typ1ea of rocks. 

plagioclase·scapolite-diorite. Most of the felspar shows the poly-
synthetic twinning lamell re, although a considerable proportion of 
the grains are untwinned. It is probably a basic pl~J.gioclase . It occurs 
side by side and embedded in the scapolite both minerals being very 
fresh, in very irregularly shaped, evidently allotriomorphic grains. 
The line of contact between the two minerals is very sharp and the 
only evidence of the derivation of the scapolite from the plagioclase is 
the fact that what may be still unaltered portions of the latter occur 
completely surrounded by the former. The hornblende is the compact 
dark-green variety, and has the usual rather perfect cleavage, in irregu-
lar individuals with little or no attempt toward crystalline outline. 
The pleochroism a light-yellowish green, b dark green, c deep 
bluish-green is very marked, as is also the absorption C > b > a. 
Deep brown pleochroic biotite occurs for the most part embedded in or 
intimately associated with the hornblende. Occasionally it occurs as 
a parallel intergrowth. A deep clovc·brown pleochroic sphene, in 
irregular and large individuals, is also very abundant and frpquently 
occurs completely inclosing an opaque iron ore, probably ilmenite. 
Apatite is also abundant in irregular or rounded prismatic forms. 
Pyrite was noticed in occasional individuals completdy inclosed in the 
hornblende. 

No. 6.-Coe Mine .-East half Lot 16, Concession IX., Township of 
Bagot, Renj1·ew County. 

Amphibolite.-The hand specimen represents the familiar dark
coloured basic, highly schistose bands familiar to Archrean geolo
gists, which so frequently alternate with the light -gray and reddish 
bands and taken together are so typical of the gnei~sic reeks usually 
classified as Laurentian. All the minerals show a very marked parallel 
arrangement while the schistosity or cleavage is accentuated by bands 
prevailingly rich in biotite. Some of the felspar is striated but a large 
proportion of it is unstriated while many of the individuals show the 
sharp extinction usually considered as characteristic of quartz. The 
thin section shows the rock to be composed chiefly of felspar, horn
blende and biotite. Separations h11ve been made by means of Thoulet's 
heavy solution of several specimens of precisely analogous composition 
irom the country to the west of this area which show clearly, that 
orthoclase and quartz are entirely absent and that the prevailing 
light-coloured constituent is a normal labradorite. The hornblende 



84 I GEOLOGICAL SURVEY OF CANADA. 

Microscopic is more abundant t han the biotite. Apatite is rather plentiful 
Examinations d 1. l I . . . d h' h ·d 1 t b d · d of rocks. an a 1tt e ea c1te IS notice w 1c has eVI ent y no een enve 

from the dvcomposition of any of the other constituents. Occasional 
areas of a yellowi~h green serpentineous product occur evid,tlntly 
derived mainly from the decomposition of the hornblende. 

No. 7. - Cglhane 1ffine.-Nm·th half L ot. 21, Concession VII., Town
ship qf Bagot, RenJrew Cmmty. 

The hand specimen shows a very dark greenish-gray distinctly 
foliated though somewhat massive basic rock with occasional small 
patches of light coloureJ. and decidedly more acidic material. 

Under the microscope the rock is seen to be a rather typical diorite. 
Hornblende, which is the most abundant constituent is the compact 
variety in irregular individuals the interspaces between which are oc
cupied by the allotriomorphic plagioclase. Some of the felspar is stri
ated but a large proportion at least of the unstriated grains are also pro
bably plagioclase. Apatite is present and a little quartz. Very occasional 
small scales of biotite also occur. Magnetite in small irregular grains 
and pyrite sometimes altering to lirnonite are also present. One side 
of the thin section evidently represents a portion of a decomposed 
band and is made up of pale greenish chlorite and calcite. 

No. 8.-Fou?·m:er Mine.-Lot 14, Concession I., Township of South 
Sherbrooke, Lana1·k County. 

This mine is represented by three thin sections (8, 9, 10) and all are 
typical .)f the rock which the late Prof. G. H . Williams called " cabbro
diorite. " They present different phases of t he rock and a detailed 
description of each slide will be given. 

The hand specimen from which section No. 8 was taken is a 
very massive, coarsely cryst alline basic igneous rock, the principal 
constituents being easily capable of determination with the naked eye. 
Under the microscope the rock is seen to be composed of comparatively 
large individuals or areas of a basic plagioclase, and a pale-green 
pyroxene. Some of the plagioclase is quite fresh and glossy, but the 
interior of nearly every individual is very turbid and more or less 
opaque owing to the development of saussurite. The products of 
decomposition ~eem mainly to be kaolin or sericite and calcite. The 
fresh periphery often shows more or less advanced alteration to 
scapolite, and a few of the smaller individuals are wholly converted 
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into this material. The derivation of the scapolite from the plagioclase Micro~cop_ic 
d b d d "f f j b · · d d · . Exannnatwns seems un ou te , an 1 urt 1er corro oratwn ·Is nee e an 1nspectwn of rocks. 

of the other two slides (9 and 10) would coll\·ince the most sceptical of 
this interesting fact. The augite is very largely in process of altera-
tion into a deep green, strongly trichroic hornblende, and no better or 
more instructive example of umlitization could be desired. A little 
sphene and calcite are both represented in the thin section. Some of 
the individuals of pyrox.ene show wh<tt is usually referred to as 
'schillerization products' consisting of dots and dashes of a brownish, 
nearly opaque ma.terial, arranged in parallel lines at right angles with 
the cleavage. These are more perfectly d<-veloped in the unaltered 
pyroxene, but generally fade away, disappearing altogether in the 
uralite. 

No. 9.-/i'ournier Mine.-Lot 11,., Concession I., Township oj Sonth 
Sher·broolce, Lanar·lc County. 

Is a dark-gray basic rock, much finet·-grained than the specimen from 
which No. 8 was taken, and shows a dec;ided foliation, consisting for 
the most part in the alternation of lighter and darker bands. It is, 
however, very similar in composition. The chief constituents ar~ 

plagioclase, scapolite, pyroxene and hornblende. The derivation of 
the scapolite from the plagioclase is undoubted. The scapolite con· 
stitutes more than half the lighter portion of the slide. Much of the 
scapolite and plagioclase contain numerous very fine rod-like inclusions 
which intersect each other at various angles. The uralitization of the 
pale-green pyroxene is mu<'h mor·e complete, and most of the 
individuals are wholly converted into a dark-green compact, strongly 
trichroic hornblende; many fragments, however, still show remnants 
of the unaltered pyroxene, so that the source of the hornblende is 
undoubted. A little biotite is present, as also apatite, pyrite and 
sphene. Some of the sphenes contain black opaque cores, probably 
ilmenite. Calcite is abundant. 

No. 10.-/i'our·nier· Mine.-Lot 14, Concession I., Township of South 
Sherbrooke, Lanark County. 

No. 10 is t;tken from the same hand specimen, closer to the ore 
body. · Indeed it forms the rock immediately in contact with the iron 
ore. 'l'he band from which it was cut is of a dark-green colour, 
brightly glistening on planes of cleavage, and showing, microscopically, 
only a very small proportion of the felspathic constituents. Under 
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likewise undoubted, as one side of the thin section t;hows cores and 
areas of the unaltered mineral still surviving. Plagioclase is present 
and much of it is unstriated. Scapolite is only sparingly represented 
if at all. Biotite is much more abundant, in larger individuals than 
in No. 9 and so also is sphene. Nearly all of the opaque mineral 
present is pyrite, but some is ilmenitP.. Epidote is also present. 

Nos. 11, 12, 13 and 14. -Glendowe1· Mine.-Lot 6, Concession Ill., 
Township oj Bedjo1:d, Frontenac County. 

The least altered representative hand specimen from the Glen
dower mine shows a rather coarse-grained, massive, dark col
oured basic rock; a pale yello w~ min'e1:al is very conspicuous, which 
on examination proves to be scapoli te. under the microscope the 
rock, (No. 13) is seen to be what may be called a 'plagioclase·scapo
lite-gabbro ;' a few individuals of the original plagioclase, occurring, 
for the most part in untwinned grains, still remain, but by far the 
larger proportion has been altered into what, in thin section, is colour
less scapolite but which in the hand specimen is the yellowish mineral 
mentioned above in the macroscopic description. As mentioned by 
Adams and Lawson*, the polarization colour& are usually very brilliant 
but sometimes pass through orange and yellow to the dull bluish-gray 
tints usually characteristic of the felspar so that it is impossible 
in every instance to distingui~h between these two minerals. Occasion
ally, as noticed by Adams and Lawson, iri their examination of the 
scapolite-diorite from near Arnprior, Ont., traces of polysynthetic 
lamellre were observed in which the extinction though much less dis
tinct, than in plagioclase resembled it otherwise very closely. The 
appearance is very suggestive of the derivation of the scapolite from 
plagioclase, and if this be the case the twinning structure of the latter 
is retained after the mineral has apparently been entirely changed to 
scapolite. Probably, however, in these cases the change may not be 
complete, and although the mineral has the characteristies of scapolite 
there may be sufficient plagioclase remaining in twinning position to 
cause the alternate oblique extinction observed. The index of refrac
tion of the scapolite of the Glendower mine is, however, considerably 
higher than that of the accompanying plagioclase. The pyroxene has a 
somewhat faint though decided pleochroism, a yellowish, b greenish, C 

*On Some Canadian Rocks Containing Scapolite. Can. R ec. of Science, vol. nr, 
page 19. Oct. 1888. 
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light-green. It occurs in irregular individuals, penetrated and M1cro~cop.ic 
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incipient alteration, chiefly marginal, into a green strongly trichroic 
hornblende. A deep clove-coloured pleochroic sphene, evidently rich in 
iron in l!trge irregular fragments, is abundant, as is also apatite in 
irregular grains and large rounded priematic forms. A little calcite is 
also present.. Anothet· thin section examined showed the plagioclase 
entirely converted into scapolite. The hand specimen thus repre~ented 
might be called a scapolite-gabbro. 

Another specimen examinerl (No. 12) showed in the hand specimen a 
basic gneissic rock. Some of the bands are of light-grayish colour, 
with patches and streaks of pale reddish (scapolite) and greenish 
(hornblende) mineral. Angular fragments, as well as bands of dark
green amphibolite and diorite occur, while disseminated throughout 
the whole in grains and patches, is a comparatively large amount of a 
very pale yellow pyrite. 

Under the microscope the lighter portions of the rock are seen to be 
composed mainly of a basic plagioclase (anorthite ~) which has appar. 
ently been altered in places into scapolite (wilsonite7). Calcite which 
may have resulted from the further alteration of the plagioclaRe, and 
a much smaller proportion of a green hornblende and still smaller 
quantity of quartz are also present. A few of the unstriated grains 
may be orthoc~ase. The darker or green portions and bands are com
posed mainly of hornblende together with a much smaller proportion 
of plagioclase and scapolite. 

The scapolite-gabbro above described, may, by an increase in the 
ferro-magnesian constituent, pass over into a pyroxenite but such a type 
is umeprt:lsented by any of the hand specimens in the collection ex
amined. One thin section examined, however (No. 11) which might 
be described as such, had evidently been taken as representa tive of the 
ore-body, as is &eemed to be composed mainly of magnetite with a very 
subordinate amount of pyrite. This is surrounded and contains 
embedded in it the same green pyroxene, already mentioned, undergoing 
alteration to hornblende and serpentine. Both of these alterations 
may be seen plainly, in the slide. Sometimes the change from pyroxene 
to serpentine is direct, but at times the hornblende serves as an inter
mediate stage in the process. Secondary calcite is rather abundant and 
the belief is entertained that some of it may have been derived from 
the decomposition of scapolite originally present but the facts present
ed in this section in support of this view are not incontrovertible. A 
small amount of dolomite was also noticed. 
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quantity at this locality, shows in the hand specimen an almost black 
glistening basic schistose rock which in thin section under the micro
scope is seen to be composed almost wholly of green trichroic hornblende. 
There is little or no felspar present. Magnetite is rather abundant 
in irregular grains together with a small proportion of pyrite. 

The most decomposed portion of the whole rock mass is represented 
by two thin sections (No, 14). It evidently represents the extreme 
alteration of a rock which was originally a pyroxenite <•r an extremely 
basic amphibolite. 

The hand specimen 1s very fine-grained, compact and only vety 
s:ightly greasy to t.he touch. Under the microscope it is seen to 
be mainly composed of a greenish serpentinous product, noticed in the 
other sectiona as resulting from the alteration of pyroxene ; small cores 
of the latter still remain and the mesh-like structure is very similar to the 
serpentine resulting from the decomposition of olivine. Calcite is abun
dant, as is also magnetite, the latter mineral filling what appears to be 
irregular fissures and interspaces in the rock. 

No. 15. -J,fartel Mine.- Lot 13, Concession X., Township of Bagot, 
Renfrew County. 

Macroscopically a dark-green almost black, fine-grained rock with 
irregular streaks, patches and spots of magnetite and pyrite disseminat
ed throughout. 

Examination of the thin section shows the rock to be a typical 
diorite, composed chiefly of hornbltmde and plagioclase. Some of the 
plagioclases exhibit the twinning striae, bat the larger proportion of 
the felspar consists of untwinned grains and most of t his, at least from 
its aseociation is probably plagioclase. As a rule it is quite fresh, but 
some of it decomposed into a saussurite aggregate of which calcite is 
the prominent constituent. The hornblende is the compact green 
pleochroic variety, some of i~ altered into a green chlorite. Apatite 
in comparatively large prisms is abundant as is also sphene. 
Most of the opaque mineral is magnetite although pyrite is also rather 
plentiful. 
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No. 16.-Ritchie Mine.-Lot 16. Concession VII., Township oj S. 
Sherbrooke, Lanark County. 

Macroscopically a pink-coloured gneissic granitoid rock. The ME icro~cop_ic 
xaul1nat1ons 

foliation is chiefly marked by narrow bands of dark-greenish of rocks. 

material. Under the microscope it is seen to be a scapolite-augite
syenite-gneiss. The minerals present are orthoclase, microperthite, 
plagioclase, scapolite and pyroxene, with small quantities of sphene, 
apatite, magnetite and occasional scales of biotite. The pyroxene 
is in irregular grains, is of a deep green eolour, and shows a 
faint though decided pleochroism. In a few individuals incipient 
alteration to a deep-green hornblende was noticed. The scapolite may 
be plainly distinguished from the felspar by its brilliant chromatic . 
polarization, high index of refraction and the presence of the cleavage 
cracks filled with a yellowish decomposition product. The sphene is in 
large rounded lumps and together with the rounded prisms of apatite 
is. for the most part intimately associated with the pyroxene. Quartz 
seems to be entirely absent. 

No. 16a.-Ritchie Afine.-Lot 16, Concession VII., Township of 
Sherbrooke, Lana1·k County. 

The hand specimen shows a dark-green, almost black, somewhat 
coarse massive crystalline rock. Under the microscope it is seen to be 
a diorite. The plagioclase, which is in very small amount, is largcly 
altered to calcite, together with a little epidote and chlorite. The 
very abundant hornblende is of the usual compact dark-green variety. 
Magnetite is present, mostly associated with the decomposed plagio
clase. Apatite is present in occasional large rounded individuals. 
Calcite may frequently be noticed embedded in the hornblende in sharp 
in di vid uals. 

No. 16b and 16c.-Ritchie Mine.-Lot 16, Concession VII., Township 
of S. Sherbrooke, Lanark County. 

Are taken from the same hand specimen, which shows a pale flesh
red massive granitoid rock in contact with a dark-gray more basic 
schistose rock. The line of contact i~> quite sharp, and the acid portion 
appears to be the newer. Under the microscope the red granitoid 
rvck is seen to be a syenite composed of orthoclase, microperthite, 
oligoclase, albite, with much smaller quantities of hornblende, biotite, 
sphene, and magnetite. The coloured constituents are in small irregu ar 

.., . 
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J'.!icro~cop.ic more or less separated individuals, and are barely sufficient to charac-
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gabbro. The green pyroxene has a faint though quite distinct pleo
chroism, yellowish and greenish. It shows only incipient alteration to 
to deep-green hornblende. Sphene is present in irregular individuals. 
In spite of the evidence of intrusion of the syenite through the scapo
lite gabbro, and this comparatively sharp line of contact, it is possible 
tha t both may represent differentiated portions of the same magma. 
One strong evidence of this fact is the presence in both of the same 
green pleochroic pyroxene. 

No. 16d.-Ritchie Mine.-Lot 16, Concession VII., Township of 
Sherbrooke, Lanark County. 

The hand specimen shows a flesh-red well foliated, evidently highly 
felspathic, granitic rock. The foliation is marked by the occurrence 
of very narrow disconnected though closely parallel bands of a dark· 
green colour. 

The thin section shows the rock to be an augite-syenite-gneiss. I t 
is composed of orthoclase, microperthite, oligoclase and albite, with 
much smaller quantities of augite, biotite, hornblende, sphene, apatite 
and iron ore, part of which at least is ilmenite. Some of the indivi
duals of augite are quite fresh but others are partially or completely 
altered to a dark-green compact strongly pleochroic hornblende. 

Nos.17 and 18.-Robertsville Mine.-Lot 3, Concession IX., Township· 
of Palmerston, Frontenac County. 

Specimens from which sections 17 and 18 were made vary from gray 
(17) to dark gre~nish-gray (18) according to the abundance of the 
ferromagnesian constituents. Small veins or dykes of a deep flesh-red 
mineral ( cryptoperthite) are associated with a pale greenish-yellow 
mineral ( epidote ). Under the microscope in the section examined (No .. 
17) the rock seems to be a decomposed diorite composed essentially of 

, plagioclase and hornblende. The plagioclase is sometimes r:tther fresh, 
but generally it is more Ol' less turbid due to dust like inclusions in 
addition to various products of decomposition. The hornblende has a 
tendency towards the actinolitic habit and a considerable proportion 
is altered to chlorite. Apatite and sphene are both present in con
siderable quantity. Pyrite is rather abundant and several individuals 
of magnetite were noticed. One side of the slide shows a portion of 
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one of the reddish dykes or veins already mentioned and is made up ¥icro~cop.ic 
. ll f l . 1 . h ll . h ExammatJOns of cryptoperthite w1th a sma er amount o p agwc ase w1t ye ow1s of rocks. 

epidote fi lling up the irregular cracks and interspaces. 

No. 19.-Wilbur Mine.-Lot 4, Concession XII, Lavant Township, 
Lanark County. 

The hand specimen shows a dark reddish gneissic rock. Microscopic
ally the rock is seen to be composed of orthoclase, plagioclase, quartz 
and biotite with smaller amounts of epidote, sphene, apatite and 
allanite. It would thus be classified as a biotite-granite-gneiss, or 
granitite-gneiss. 

Nos. 130 and 21.-Yuill Mine.-East half Lot 25, Concession V., 
Township of Darling, Lanark County. 

The hand specimens which represent the ore show a magnetite with 
a considerable proportion of rocky matter. Section No. 20 is composed 
almost wholly of magnetite containing numerous irregular fissures and 
interspaces which are filled with felspar, chlorite and calcite. Section 
21 is also largely composed ·of magnetite, separated by tongues or 
bands of fine-grained diorite. The magnetite is also full of irregular 
interspaces which are filled up with hornblende and plagioclase. 








