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line 23--" north-east. " read" north-we:it. " 

" 
" 
" 

" 

17 -" were" re:1.d " the furnace was." 

29-" south" reil.d " east." 

14-" Borestown" read" Boiestown.' 

27 -" showing " read" showed." 

" 32-" east" read" nOl'th." 

" 5--" north-eilst " read" west." 

" 12-" Tattagouche " read" Tete a. Gauchn. 



To 

DR. Guo. M. DAWSON, O.M.G., F.R.S., 

J)i1'(JctoT Geological SU1'vey of Canada. 

Sm,-I have the honour to submit the following Repol' ~ upon the 
Mineral Resources of New Brunswick, made in compliance with your 
instructions received May 26th, 1897. 

The data upon which the report is based have been derived in pat·t 
from the published reports of members of the Survey staff' and others, 
from information furnished by persons engaged or interested in mining 
operations, and finally from observations made by myself during the 
past season with a view to obtain the latest facts bearing- upon the 
subjects discussed. 

I would desire here to return my thanks to the many persons by 
whom aid has been rendered, more particularly to Hon. A. T. Dunn, 
Surveyor General of New Brunswick, and the officials of the Ot'own 
Lands and Mining Departments at Fredericton, for lists of mining 
licenses issued, and other information; to O. J. Osman, Esq., M.P.P., 
manager of the Albert Manufacturing 00., for an historical and des
criptive sketch of the extensive operations in the manufacture of 
gypsum at Hillsborough, Albert county; to Major Alfred Markham, for 
valuable information relative to the mining of manganese; to Messrs. 
Milne, Oout.ts & 00., St. George, for information relative to the growth 
and conditions of the red granite industry; to Mr. R. P. Hoyt, of 
Hillsborough, for particulars of the deposits of bog-manganese recently 
opened at Dawson Settlement, Albert county, and the conversion of 
this material into briquettes for use in steel manufacture; to Mr. O. E. 
Fish, of Newcastle, Northumberland county, for data regarding 
the manufacture of building-stone, grindstones, etc.; to Robt. McMahon, 
of Grand Lake, for information respecting the working of the coal 
mines of Queens county; to Mr. Oharles Boardman, of Oalais, Maine, for 
data and othet' assistance in connection with the nickeliferous 
pyrrhotite deposits ai St. Stephen, Oharlotte county; and to Prof. W . 
F. Ganong, of Smith Oollege, Northampton, Mass., for facts relating 
to peat-bogs and siliceous deposits in different parts of the province. 

I have the honour to be, Sir, 
. Your obedient servant, 

March, 1898. L. W. BAILEY. 

N OTE.-Some further data, obtained during the summer of 1898, have 
been added by Professor Bailey to his Report as presented in March 
of that year. 

1 



N oTE.-Unless otherwise stated, the bearings tn this report a?·e all 

referred to the true meridian. 



THE 

MINERAL RESOURCES OF THE PROVINCE OF NEW BRUNSWICK . 
. ~ 

INTRODUOTION. 

If the past history of mineral production in New Brunswick be N~\V Bruns: 

I 'd d thO . . I b I' d . h h IVlCkasamm-a one conSI ere, IS province certam y can not e c alme Wit trut er>1,] producer. 

to be a country of great mineral wealth. Indeed, if we except build-
ing stones and other materials applicable to construction, such as 
gypsum, lime$tone, brick-clays, etc., there are but four substances 
that, in the whole history of the province, have been the basi~ of 
anything like extended 01' successful mining operations, viz., coal, 
iron, ma,nganese and albertite, and of these one only, namely, coal, is 
at the present time actually being worked. 

Is the conclusion, then, to be drawn that New Brunswick is with
out useful minerals, or that, its limited supply being already exhausted, 
there is no rea,son to hope for anything further in this direction in the 
future 1 

The question would under any circuIllstances be an important one, 'fhe impor-

b · . II . . f th f h 1 '1 h d f h tance of the . ut IS specla y so m view 0 e act tat, W 11 e t e pro ucts 0 t e subject. 
forest, upon which the province in its earlie!' history depended so 
largely fo!' support, are rapidly becoming reduced in quantity and 
value, the tracts which are being defore.sted are to a large extent un-
suited for agriculture, and hence, unless something can be found 
beneath the surface to replace the deficiency, the revenues of the 
province must suffer considerably. 

In endeavouring to answer the question proposed, everything 
which either directly or indirectly bears upon it, is deserving of 
consideration j and viewed thus comprehensiyely, a number of facts Favourable 

are brought to light which go far to give a much more favourable view facts. 

of the situation than would at first seem possible. Among these the 
folluwing are the most important:-

1. The variety of useful products actually observed in New Bruns- Variety of 

h f f minerals wick.-These include :-among metallic ores j iron, in t e orms 0 found. 
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hrematite, limonite and magnetite, besides pyrite and pyrrhotite 
manganese, as pyrolusite, mangantite and wad; copper, as native 
copper, and various sulphides; lead, as galena, usually with 
a small percentage of silvet·; zinc, as blende; antimony, as 
native antimony and stibnite; nickel sulphide, in pyrrhotite and ser
pen tine; bismuth as a sulphide; and gold. To these must be added, 
among substances affording combustible products, bituminous coal, 
anthracite, bituminous shale, cannelite, albertite, petroleum and peat; 
among materials fOl' construction, granite (gray, black and red) free
stone, slate, limestone and marble, gypsum, clays and sands; besides 
graphite, salt, infusorial earth, silica, fire-clay, mineral water, etc. It 
is true that many of these substances, especially in the case of metallic 
ores, are not knowu to occur in other than small amounts.: but the " 
fact of their occurrence at all is importltnt, in rendering it at least 
possible that anyone of the substances enumerated may hereafter be 
found in profitable quantities. 

2. The number and character of the geologiwl jon/lations rer;resented 
in the province.-These include all the subdivisions of the geological 
scale, from the earliest Archrean to the Trias; while those formations, 
such as the Laurentian, Huronian and Cambrian, which elsewhere are 
usually most productive of metallic ores, and the Carboniferous formation 
yielding coal and related products, are among those which occupy the 
largest areas. As regards the former, it is also important to notice 
that the beds representing them have very generally been subjected to 
profound disturbance with its accompanying metamorphism; or, in other 
words, to the conditions most favourable to the occurrence in them 
of useful minerals and ore-bodies. The general resemblance and 
probable equivalency of some of the most important of these groups of 
strata to those of the bordering provinces of Quebec and Nova Scotia, 
as well as the state of Maine, all of which have proved more or 
less productive, is not ~vithout significance in the same direction. 

3. The distribution of useful products.-The occurrence of many of 
the mineral products above enumerated, not at one or two points only, 
but over large areas, is worthy of notice. Thus the iron ores of Wood
st.ock extend through the greater part of Carleton county; copper ores 
characterize the Archreun rocks of the southern coast. along the whole 
length of the Ba.y of Fundy; bituminous sha.les, with more or less of 
albertite, extend from Apohaqui, Kings county, almost to Dorchester, 
Westmorland county; the coal of the Newcastle basin, Queens county, 
though thin, covers an area of about 100 square miles, and outcrops, 
which may represent the same seam, are found over almost all parts of 



MINERAL RESOURCES. 7 M 

the Carboniferous area, or a tract equal to one-third the entire super
ficies of the province; manganese is found at not less than six widely 
separated points, and antimony in at least two localities quite remote 
from each other. 

4. The possible concealment of economic minerals by soil and f01'ests Conceal men 
, . lIb J . . 'nTh'l h f 'hv fore.,ts .. , togetlteT wttn tlte a sence oJ systemattc p?·ospecttng.- l'Y 1 e t e acts ' . 

above enumerated are, as stated, distinctly favourable to the existence 
within the province of useful minerals, the circumstances here alluded 
to go far to explain why such possible existence has not, except in ft 

few cases, been definitely confirmed or disproved. It is only necessary 
to examine a good map of the province to see that large portions of it:; 
extent, including just those districts whose geological age and chamc-
ter would point them out as most likely to be productive of useful 
minerals, are still covered with unbroken forest, and hence are rarely 
visited except by those whose training and occupations would be little 
likely to make them dose observers in this direction. These tracts Ab,ence of 

have, indeed, been traversed by the members of the Geological Survev sy"tell1at~icg 
J prOHpec In • 

staff in various directions, and attention has been continultlly given by 
these gentlemen to the possible OCCUrl'ence of useful products along 
such lines of traverse; but the main work of the explorers has been 
the determination of the age and character of the formations repre-
sented and the delimitation of their boundaries, rather than that of 
systematic prospecting, for which they have only paved the way. It 
is still true that very little of such prospecting has been done, and in 
its absence it would be wrong to assume too hastily that nothing 
worthy of discovery exists because so little has yet been found. The 
probabilities point strongly to an opposite conclusion, and one of the 
main obj e~ts of thi::; report will be to suggest methods and directions 
through which, it is hoped, the present uncertainty may be removed, 
and the province mll.y attain, to a much greatel' extent than at present, 
the position of a mineral producing country. • 

The considerations above given afford a basis for the method of Subdivision of 

treatment adopted in the Report. A short account will first be given report. 

of the general geological structure of the province, and of the areas 
likely to be productive respectively of metallic ores, of carbonaceous 
materials, of granites, of freestones, of limestone, salt and gypsum. 
In a second division of the Report, full details will be given of the ex-
tent and mode of occurrence of all useful products so far obRerved, 
with particulars I1S to the history, development and output of all such 
as have been or are now being profitably worked j and in a third 
division some suggestions will be made, which, it is hoped, may help to 
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awaken new interest in the subject on the part both of the government 
and the people '0£ the province, and possibly lead to results of which 
the outcome cannot now be anticipated. 

ECONO~JlC GEOLOGY OF NEW BRUNSWICK 

The following is a summary of the geological formations represented 
in New Brunswick, with a brief statement of their distinctive features, 
their distribution and the minerals which they afford ;'Y, -

1. Laurentian.-l.'he rocks referred to in this system are, so far as 
known, confined to the area of the southern counties, where they form 
a belt of land intersected by the St. John River between F airville and 
the Kings county line, stretching thence westward to Musquash 
Harbour and Lepreaux, and eastwardly along the southern side of 
the Kennebecasis River, and near the line of the Intercoloniu,l Rail
way, to and a little beyond the mouth of the H ammond River. 

The rocks included under this system are ail highly crystalline, 
the lower portion, of unknown thickness, consisting chiefly of coarse 
gnei~s and granite, while the upper, estima ted as having a thickness of 
over 1000 feet, exhibi ts a succession of quartzites, states, limestones 
and dolomites. These beds are greatly folded and faulted. 

The economic products afforded by the Laurentian rocks include 
granite, limestone (extensively quarried and calcined), graphite and 
magnetite. 1:lerpentine occurs, and in places carries Ilmall veins of 
as best us. There are also veins of argentiferous galena, apparently 
small, but which have not yet been fully proven. 

2. Huronian.-The rocks distinctly referable to thill system ate also 
confined to southern New Brunswick, where they occupy extensive 
areas in the counties of St. John, Kings, Queens, Albert and Charlotte. 
With the exception, indeed, of the small Laurentian tract already 
noticed, and belts of intrusive granite such as constitute the axis of 
the Nerepis Hills, all the prolllinenL ridges of the counties named are 
composed of HUl'Onian rocks. In the northern part of the province, 
about the head-waters of the Tobique, :M:iramichi and Nipisiguit rivers, 
are other considerable areas which are almost certainly Archrean, and 
probably Huronian, but of which the age has not yet been indisputably 
fixed. 

"New Brunswick "as been g-eologi ca.Ily mapped on D. s(:ale of four mileg to one 
inch. Ti,e a reas covered by the l'espective sheets is sho\\' n on the ind ex map accom· 
panying this R eport. The surface geology and extent of forest are shown on a second 
series of sheets, of which t·en have alren.ely been issued. These are al so indicated on 
the index map. The pric'c of the a bove map-sheet , is ten cents each. 

" 
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The Huronian rocks of the southern counties consist very largely of Ohal"l1cter. 

volcanic materials, in the form of amygdaloid, felsite, ash-rocks and 
breccias, v!Lriously mingled with aqueous sediments such as conglome-
,rates, sandstones, slates and some limestones, all metamorphic, and all 
showing evidence of profound disturbance. The thickness of the for-
mation is very variable, but!Lt its max imum C!Lnnot f:~ll far short of 
10,000 feet. In the northern coun~ies, the lithological !Lspects !Lre 
somewhat similar, but the strata embrace a larger proportion of schists 
and fel sites, with less of the more obviously volcanic materials. 

The rocks of the RUl"Onian system, are here, as elsewhere, very gene- :\Iillerals. 

r!Llly ch!Lracterized by the presence of useful minerals. Veins of mag-
netic iron are a commoll feature in cel·tuin members of the system, 
whilein othel's are found cOllsidemble deposits of specular ore, hmm!L-
tite and siderite. The Hickel-bearing pyrrhot,ites of ~t. Stephen are in 
rocks which are prob!Lbly of this age. To the su,l1le system also belong 
the numel"OUS veins of coppel' ore found [to various points along the 
north shore of the Bay of Fundy as well as in the interior, the Huro· 
nian being in fact the copper-bearing series of New Brullswick, recall-
ing in this, as in many other respects, the copper-bearing rocks of the 
".Eastern Townships" of Quebec. 

8 . Cambrian (md Cambro-Silu?·ian.-For the purposes of this Report 
the rocks of these two syst€'ms may we·ll be considered together, for 
although in southern New Rrun8wick the existence of both has been 
·clearly shown upon the evidence of fossils, the areas known to be 
occupied by the Cambro-Silurian rocks are quite insignifiCant; while in 
the northe1'll part of the province, though the districts referred to this 
latter system in the reports and maps of the Sur'vey are IHl'ge,distillctive 
fossils have been found at a few points only, and it is now thought 
probable, that the larger part. of the region so referred is in reality 
C'lmbrian. In subsequent references therefore the htter term alone 
will be used. 

The Cambrian rocks of sou thern New Brunswick, occupy relatively Distrihution 

.bu t a small area, beino' confined essentially to three parallel trouO'hs, of in southern e 0 N_ 
which the first crosses St. John harbour, and thenco extends e!Lstw:1rd Brunswick. 

by Cold brook and Loch Lomond to the Hammond River in Upham, 
the second is represented in isola ted patches in the valley of the Ken
nebecasis, and the third is confined to the valley of the Long Reach, 
chiefly along its northel'l1 side. The strat!L are mainly dal'l{-coloured 
sla.tes and sandstones, with SOllle coarse red sedimen ts beneath , but as 
far as known, contain no minerals Or rocks of economic impol·tance. 
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The supposed Cambrian (possibly Cambro-Silurian) rocks of the nor 
thern counties, have a much wider distribution, being found in two 
principal belts which, upon either side of an extensive granitic axis, 
stretch completely across the province from the Maine frontier to ~he 
Gulf of St. Lawrence. The width of these belts, as fully indicated in 
the published maps of the Survey, is subject to considerable variation 
(ranging from three to twelve miles) but the na,tnre of the strata is 
much more uniform, the rocks of the systelll consisting, as in the 
southern counties, mainly of slates and hard sandstones or quartzites. 
which are very much alike wherever found, except that in approaching 
the granite they become more highly metamorphic, taking the cho.rac
tet· of fine gneisses and mica-schists, in this as in other respects bear
ing a very close resemblance to the rocks of the gold-bearing system of 
Nova Scotia, which are in like manner doubtfully referred to a Cam
brian horizon. 

From an economic point of view, the strata in question are among 
the most important to be found in the province. Long since compared 
by Sir Wm. Logan with t.he rocks of his Quebec group (now known to 
contain both Cambrian and Cambro-Silut'ian strata), they are, like that . 
group, largely metalliferous, and constitute areas that, already to· 
some extent productivc, are those in which future developments of im
portance are chiefly to be looked for. In these rocks are included ores 
of iron, copper, manganese and lead, in Gloucester county j of copper 
in Carleton county, and of antimony in York county j while it is 
also in the area which they occupy that many of the reported discov
eries of gold hitve been made. The rocks are throughout highly dis
turbed and in places abound in quartz veins, many of which contain 
mispickel or other metallic sulphides. 

Silu1·ian.-The rocks of this system have a wide distribution in 
New Brunswick, but are relatively unimportant from an economIC" 
standpoint. 

In the southern part of the province they are found skirting the 
borders of Pa.ssamaquoddy Blty and portions of the valley of the St. 
Croix River, whence they extend eastward in two main belts, one on: 
either side of the N erepis gntnite range, to the St. John River. The 
strata are chiefly slates and sandstones, largely associated with volcanic 
products, but with the exception of some rocks available for construc
tion or for decorative purposes (slates and porphyries) afford few if any 
materials or a useful character. 

In northern N ew Bt'un~ wick the Silurian rocks are widely spread, 
covering most of the area included in the counties of Victoria, Mada-
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waska and Restigouche, with portions of York and Gloucester, and 
determining a district of remi1rlmble fertility and valui1ble fvrest 
growth. They are interesting economically chiefly as containing the 
iron ores of Oarleton county. Small veins of galena are occasionally 
met with, as well as beds of limestone, and drift gold has been report
ed from localities within the district. 

Devonian.-The Dfwonian rock~ are confined to small areas in St· Deyonian 

John county, such as the :iYIispeck valley and Lepreau basin, and 
(probably) to a somewhat larger tract lying just south of the central 
coal-fieJds in Queens and Oharlotte counties. The impure anthracites 
of Lepreau, together with slates and Hags in the county Jast named, 
are the only mineral substances of iuterest. 

Lower Carbonife1·ous.-Though geologically but a subdivision of the 
Oarboniferous ~ystem, the formation designated as Lower Oar
boniferous is in New Brunswick, as in Nova Scotia, strongly differen
tiated from the proper Carboniferous or Ooal Measure rocks, by dis
similarity of character and origin, by difi'el'ence of fossils, and by at 
least a partial unconformity. The contrast as regards economic miner
als is equally marked and important. 

In the Routhern counties, the Lowel' Oarboniferous rocks, usually Distribution. 

readily recognized as consisting of coarse red sediments, whicn are 
mOI'e or les~ calcareous and contain marine fossils, occupy large areas 
in Kingg, Albert and Westmorland countie~, with smaller areas in 
Charlotte. In central New Brunswick they are mostly concealed from 
view by overlying 0011,1 Measures, but appear as a rim or margin to the 
latter around almost the entire extent of the large triangulal' tract 
which these Ooal Measures cover, beside occasionally protruding through 
them. In northern New Brunswick they cover a con~iderable tract 
in the valley of the Tobique River, with smaller areas on the Beccagui-
JUec River in Oarleton count}.', and on the shores of Bay of Chaleurs. 

The useful minerals of this formation are numerous and important, Useful 
. I d' b" h 1 l't d lb t ' t 'th minerals. Inc u l11g Itummous s a e, canne 1 e an a. er 1 e, Wl some 
petroleum, in Albert county; the extensive gypsum (plaster) deposits 
of the same county and of Kings, with associated bitnminoui> limestone; 
the manganese deposits of iVlarkhamville and J orclan mountain, (Kings 
county); Shepody Mountain, (Albert county), and Quaco, (St. John 
county); the salt and other mineral springs of Kings county; the 
gypsum deposits of the Tobiql1e River in Victoria county. 

CaTbonife?·olM.-The rocks of the Coal Measures covel' nearly OD8- Dist ributiun . 

third of the entire area of the province, but owing to their generally 
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hor'izontal attitude have, with large surface extent, apparently but 
little thickness and but little coal. The principal tract is in the centre 
of the province, in thp, form of a triangle, of which the apex is at 
Oromocto Lake, Itnd thc buse along the so-called "North Shore," 
between Bathurst and Cape Tormentine, there becoming continuous 
with the coal formation of Nova Scotia. Smaller areas occur in Kings, 
Albert and '\Vestmorland counties, as well as along the shore of the 
Bay of Fundy in St. J olm county. In the last-named instance,; the 
beds are, as a rule, more highly disturbed, but still usually without 
evidence of much thickness or of workable coal-beds. 

The subject of the occurrence of coal will be more fully considered 
later in this report. 

Besides bituminous coal, the Carboniferous rocks afford valuable 
building materials, such as freestones of gray, purple and olive colours, 
also grindstones, stones for pulp-mills, fire-clays, etc. 

'l'riassic.-The rocks of this age, in the form of soft, red, friable 
sandstones, as occurring on the mainland of New Brunswick, are con
finp,d to small tracts along the Bn,y of Fundy shore, chiefly in the 
vicinity of Quaco. They are without economic interest. 

On the island of Grand IVfanan, the volcanic beds of the same system 
are largely displayed, and may in the future become useful for road
making; but, with the exception of nodules of native copper, too small 
and infrcquent to admit of profitable removal, they contain no min
ernls of val ue. 

(]nmite.--Very large areas in New Brunswick are occupied by this 
rock. Two main belts may be distinguished, of which the more 
northerly and larger crosses the central part of the province from the 
St. Croix River, north of Vanceboro, to the Nipisiguit River, but with 
much irregularij-y in detail, while the second, or southern belt, also 
somewhat irregular in outline, forms the axis of the Nerepis Hills, and 
extends fl'om tbe St. Croix River, below St. Stephen, to the St. John 
Ri vel', at Spoon Island. Smaller areas are met with in the Quaco Hills 
in eastern St. John and Albert counties. 

These granite~ present much variety of colour and texture, the red 
granite of St. George being tlspecially noteworthy. They do not carry 
ores of any kind. 

Pleistocene.-Under this name are comprised the superficial deposits 
of sand, gravel and clay distributed over the preceding formations as the 
re8ult of glacial, marine or sub-aerial action in post-Tertiary and recent 
times. In the same connection occur deposits of so·cn.lled infusorial 
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earth or" tripolite", deposits oE silica, not of organic origin, and beds of 
peat" The clays are available for the manufacture of bricks and pottery, 
the silica and tripolite as abrasive material and in the manufacture of 
dynamite, the peat fOI' use as fuel and the manufactul'e of moss-litter, 
The materials employed in the macadamizing of streets and highways 
are also largely drawn from this source, 

IRON. 

The ores of iron found in Now Bl'unswick include the hrematites and Iron. 

limonites of Otl-rleton county j hreIDl1titos and specular ores of Black 
River and yVest Beach, St. John county j magnetites found in westem 
St. John and Oharlotte counties j with deposits of hog-iron from 
\'arious localities. 

Ores of Carleton Gounty,-As these have been very fully described, 
iOn previous reports of the Survey, only a brief summary of the facts, 
with references, will be given here, 

What are commo-nly known as the Woodstock hrematite beds. were Woodstock 

first brought to public notice in the year 1836, by Dr. 0, T, Jackson, ores-
of Boston, in connection with a geological survey of portions of the 
State of Ml1ine, then being made by him. Subsequent explorations, 
made by the officers of the Oanadian Geological Survey and others, 
showed that these beds, probably in more than one belt, extend across 
the principal part of the county of Oarleton, * but have their gn'!atest Distribntiollt 

thickness and are most readily accessible in Jacksontown, about three 
miles north-east of the town of Woodstock, They are here, as else-
where, associated with a series of slates, usually bluish or grayish in 
colour and highly calcareous, but, when in connection with the iron 
ores, commonly becoming more or less reddish or greenish. At various 
points, though not at Jacksontown, the slates arfl associated with beds 
of limestone, and in both are contained fossils showing them to be 
members of the Silurian system. Their exact horizon bas not yet been Age. 

certainly fixed, but it is probable that they are of about the same age 
as that of many of the iron.bearing beds of Nova Scotia, i. e. near the 
summit of the Silurian, 

As seen at Jacksontown and vicinity, the ore-beds are quite numer- Nature of 

ous, having a thickness ranging from one foot to sixteen feet, and are ore-beds. 

conformable to the inclosing slates which usually dip north-westerly at 
an angle of 85', although in places much contorted. Individual beds, 
however, when followed, are found to exhibit notable variation in 
width. In places they contain considerable quantities of manganese, 

·'Annual Report, Geol. Surv, Can,. vol. 1. (N.S,). 1885, p, 20 G, 
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which also often gives a black colour to the slates, while occasionally 
green stainings indicate the presence of copper. Slickensided surfaces, 
indicative of shearing and vertical displacements, are not Ullcommon. 
The ores also vary in composition, usually yielding water when heated, 
and consisting of admixtures of limonite and hrematite. The average 
of six analyses* of ore from Iron Ore Hill, made by Mr. John Mitchell, 
of London, and quoted by Dl'. Ells gavel' :-

Metallic iron . . . . . .. . .. . . 
Sulphuric acid. _ .... . 
Phosphoric acid ....... . 

35'593 % 
'723 

1 ' 298 

The first attempts to utilize the Jacksontown ores were made in 
1848, when a blast-furnace \Va'l erected by the Woodstock Charcoal 
Iron Company upon the bank of the St. John River, a short distance 
above Upper V\Toodstock, and abou b two miles and a half from the ore
beds. Ore was obtained by the ordinary process of qUftrrying, and, 
according to infot'mation ~upplied to the writ.er by the manager, Mr. 
N onis Best, were charged as follows :-

Ore ....... . . _ ... .. .... .. .. , .. ,. ' . . '. 1,350 Ibs. 
Limestone , . . .. , . .... . . . . , . .. , . , .... . . 
Charcoal ..... , . '. , .. , . .. . , ... . , , , , . . 

70 " 
20 bush. 

According to statements quoted by Dr. Harrington, t 3, 33 tons of 
ore and 126 bushels of charcoal were required to make a ton of pig-iron, 
the charcoal (in 1865) costing 7 cents a bushel. "There were 10 
charcoal kilns, having an average capacity of 75 cords of wood and a 
production of 2800 to 3200 bushels of coal. The quantity of ore 
used was, on an average, three tons to the ton of pig, and the cost at 
\'he furnace, $1.20 per ton." The cost of pig produced was $20 to 
$22 per ton. 

The first furnace, erected in 1848, was 39 feet high, 33 feet square 
at the base and 9i feet at the boshes, with three tuyere arches and a 
capacity of about seven tons a day; while a later and smaller one 
built in 1863, was inclosed in boiler-plate, had a cit'cumference of 40 
feet, and a capacity of 5k tons per day.§ Both were lined with Stour
bridge bricks, a sandstone from the Gulquac, one of the tributaries of 
the Tobique, being used as a hearth. The" hot blast" was used, the 
steam necessary for the purpose being obtained from suitable boilers, 

':>The numerous assays, analyses, etc., of ores and min .. r",!s quoted throughout 
this Report, are given on the authority of the authors only, except in the case of ex
aminations made in the laboratory of the Survey. 

tReport of Progress, Geol. Surv. Can., 1874-75, p. 104. 
tReport of Progress, Geol. Surv. Can .. 1873-74, p . 252. 
§R. W. BlIs. 

" 
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which were III turn heated by combustion of waste gas from the 
-furnace head. The average duration of each crucible and hearth was 
about 24 weeks, during which time an average production of 50 tons 
per week was attained. Thp. limestone employed as a flux, was 
-obtained from the Beccaguimec River, seven miles distant from the 
furnaces. The operations were subject to numerous interruptions, 
made necessary for repairs, and it is stated that the whole time during 
which the principal furnace was in blast was only about eight years:x, 

Iron smelting at Woodstock is now, however, a thing of the past. Possib[" 
future. 

Is it possible to look forward to a resumption of operations 1 

In attempting to answer this question many considerations arise, 
the main one being, of course, the cost of manufacture and transporta
tion to market. The figures as to the formel', already given, are ba~ed 
upon the conditions at the time of working, or about thirty years ago. 
Since then a much larger proportion of Oarleton county has been 
denuded of forest, especially in the vicinity of ;I acksontown, and the 
{)ost of fuel has been considerably increased. It is not, however, Cost of fnel. 

probable that this alone would prevent the ores being worked, more 
especially as their position, on the bank of the St. John River, is in 
every way favourable to the easy and cheap I'emoval of the product. 
A more serious difficulty is to be found in the nature of the product 
itself, which owing to the high percentage of phosphorus, was often Presence of 

found to be brittle or cold-short to a degree which detracted very phosphorus. 

materially f!'Om its value. On the other hand, it is difficult to reconcile 
this deficiency with the ~tatements given as to experiments made in 
England with armour-plates constructed of Woodstock iron, which, 
according to n paper by Mr. Wm. Fairbairn, F.R.S., published 
in the Artizan, had [t resistance in excess of that of any other plates Tensile 

then tested, or a tensile strength in tons per square inch of 24'80. It strength. 

is also to be observed that the presence of phosphorus is not now the 
serious objection to the use of iron ores that it formerly was, the 
introduction or the basic process of Thomas and Gilchrist, making it 
possible to reduce such ores effectively. It i~ also not impossible that 
processes may be introducEd whereby the extensive deposits of nickel-
iferous pYI'rhotite occurring near St. Stephen, may be used in connection 
with the Woodstock ores, the combination, after the removal of sulphur, 
affording an it'on suited for the manufacture of armour-plato. 

While, then, it is doubtful whether, in the present condition of the 
iron industry and in the face of ad verse tariffs,- the Woodstock ores 

* Dr. B. ,T. Harrington. 
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could be worked with profit, they must still be looket{ upon as valuable, 
assets, which changed method~ of treatment and changed commercial 
conditions may at any time bring again into prominence, 

The following lists of publications referring in various ways to the 
vVoodstock ores, may be of service to those seeking further infol'lnation 
upon the subject :-

Bibliography. Abraham Gesner. Geological Report, 1842. This author asserts that 

West Beach 
hrematite. 

Black Ri VAl' 
orpo 

the ore had been sent abroad and examined as eady as 1820. 

Chas. T. Jackson. Reports on the Geology of Maine; 1836. 

Geo. L. Goodale. Seventh Annual Report Maine ;Soard of Agri
culture. 

Wm. Fairbairn. London Artizan. This paper gives accounts of 
experiments illustrating the tensile strength of armour-plates in the 
making of which Woodstock ore was used. This tensile strength is 
quoted in tons per sqaare inch as 24'80. 

L. W. Bailey. Report on Mines and Minerals of New Brunswick, 
Fredericton, 1864, pp. 55-59. 

H, Y. Hind. Preliminary Report on Geology of New Brunswick, 
1864. 

B. J. Harrington. Report of Progress, Geological Survey of Can
ada, 1873-74. p. 251. 

R. W. Ells. Report of Progress, Geological Survey of Canada. 
1874-75. 

West Beach,-This locality is twelve miles east of the city of St. 
John, and not far from the shore of the Bay of Fundy. The ore is 
mainly a dark reddish-brown hrematite, contained in the upper part of 
a large bed of coarse reddish gray conglomerate, but associated with 
quu,rtz veins containing more or les< micaceous or specular iron. The 
deposit is probably of pre-Cambrian (Huronian) age. Only a small 
quantity of this ore has been removed, and that many years ago. 

Black River.-The ore-beds at this point, which is two or three miles 
eastward of those of \Vest Beach, arc somewhat similarly situated, and 
probably mark the same geologi<;aJ horizon, but yet differ both in their 
character and associations. The ore is chiefly the specular variety, 
and is contained in beds of trap-ash and hydromica schists, attaining 
in one instance a thickness of twenty feet. Though known for many 
years, and frequently made the subject of examination, no serious 
attempts have been made to carryon mining operations. 
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lJtlagnetite.--Magne~ic oxide of iron, in the form of scattered crystals, 
is a very common mineral in connection wiLh the probably intrusive 
rocks of the pre-Cambrian systems, and in one of these, the Huronian, 
is also often found in the form of beds or veins, though none of great 
thickness ha ve yet been observed. 

Among localities at which such vell1S have been found, one of the Leprea~ 

bl . . 1 ... f I '11 f L h magnetItes. most nota e IS 111 tIe VICllllty 0 t 1e VI age 0 epreau, near t e 
boundary between the countips of St. ,John and Charlotte. About two 
miles west of the village, and a quarter of a mile north of the post· road 
to St. George, on the farm of John A.Wright, a series of dark hornblen_ 
die schists, representing that portion of the Huronian system which 
has locally been designated as t.he "Kingston group," con~ains a 
number of these veins, val-ying from a quarter of an inch to eight 
inches in thickness. Though termed veins, the deposits are strictly 
conformable to the inclosing schists, and ma.y be traced with little 
variation for considerable distances, the dip being at a very high a.ngle 
and the strike quite regular. Ore from these deposits was analysed by 
Dr. Hoffmann (Dec. 5th, 1895) with the following results: 

Metallic iron .... , .... . . ... . ... 66,71 per cent. 
Insoluble matter . . . . . . . . . . . . . . . 4'36" " 
~ickel and coba.lt . . . . . . . . . . . . . . . . . . . .. Traces 
Titanic acid.. . . . . . . . . . . . . . . . . . . . . . . . .. None. 

The beds are massive, granular and generally very free from admix' 
tures of any kind, but. owing to the large proportion of very hard rock 
to be removed to get the ore, cannot, unless thicker beds are found, be 
mined with profit. As yet nothing has been done beyond a small 
amount of exploratory work. 

Veins similar to the above have been observed at New Ri vel', on the Deel' Island. 

south shore of Deer Island, (from 2 to 3 feet thick) and at other 
points. They lllay indeed be looked for in almost any part of the 
Kingston group j and, as much of the country occupied by the rocks 
of this group is still uncleared and has been only imperfectly explored, 
it is quite possible that beds large enough to be mined may exist. 

In addition to such occurrences in the rocks of the Kingston group, 
that portion of the Huronian which in the reports of the Survey 
has beEm designated the "Coastal group" also contains ores of i.·on Cranberry 

to some extent. One locality of this kind was visited in 1897 near Head specular 

Cranberry Head, on the coast of Charlotte county, on the farm of hremntlte. 

one Murray, now owned by Hon. A. T. Dunn, Surveyor General of 
New Brunswick. The ore is a specular hrematite, and occurs in veins 

2 
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in silico-felspathic rocks, often exhibibing a purple tint, bub usually 
white-weathering, and varying in text.ure from slates to conglomerates. 
The veins are somewhat numerous, but rarely exceed two inches in 
width, besides being very irregularly distributf'd. Several pits have 
been opened, but at the time of examination these were all filled with 
water. No well-defined bed or vein was seen. 

Bog-iTon Ores.-These have been noticed in many p,wts of the 
province and by various observers, but in the presence of beUel' and 
more available ores are of little present importance. In the reports 
of Dr. A. Gesner, reference is made to their occurrence in Sussex Vale 
and Bull Moose Hill, Kings county j at Liverpool, Kent county, and 
in the Tobique valley, Victoria county j but few details are given. 
Similar deposits have been observed in connection with the work of 
the Geological .survey on the Tracadie River, Noeth-west Mirn.michi j 

Queensbury, York county j Beaver-dam settlement, York county j 
at lVbugerviJle and Burton, Sunbury county j but the two latter 
are the only ones which have as yet been used for pl'actical purposes . 
The deposit at Maugerville is thus described by Mr. Robert Chalmers :* 
"The ore-bed consi~ts of a mixture of loamy and boggy or peaty 
materials of the depth of from one to three feet below the surface, 
underneath which is a clayey hard-pan. The ore is found in the form 
of cakes, or loose fiaUened aggregations, few of them more than six to 
twelve inches in diameter, although sometimes two to three feet. An 
intervale or alluvial terrace of considerable extent occurs here at a 
height of about ten to twelve feet above the level of the St. John 
River, and the ore-bed occupies a longitudinal belt in it, parallel to the 
river, about 50 yards in width and three to four miles in length." 

During the latter years of the operations at vVoodstock, bog-ores 
from Sunbury county were carried to that place to be used in con
nection with the hoomatites and limonites of J 1)cksontown. 

Some of these bog-iron ores might, no doubt, be employed as pig
ments, either as raw ochres or after grinding and cu,lcination. 

A blue phosphate of iron (vi vianite) has been obsen'ed upon the 
bank of the St. John niver, four miles a.bove Graud River, in the parish 
of Madawaska, associated with or contained in heavy beds of clay. 
The quantity, however, is not large. 

To the above observations on the occurrence of iron, the following 
notes may be added as bearing some degree of interest, though in no 
case, probably, of economic importance :-

*Report of Progress, Geo!. Surv. Can., 1882-84, p. 46 GG. 
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Veins in the granite about St. George and Lake Utopia in Oharlotte OCCllrrellce, of 

county are in some instances filled with scales of micaceous specular iron ores. 

1ron. 

On Ooal Oreek, in Queens county, where a series uf slates protrude 
through the Oarboniferous strata, nodules of hrnmatite, several inches 
in diameter, are frequently met with. 

At Spraggs Oove, on the island of Grand Manan, veins of 
siderite, (iron carbonate) have been observed in connection with 
rocks of presumably HUl'onian age. Rocks of similar age on the 
Nerepis .River, in Kings county, also hold veins of like composition. 

Beds of bog-iron, as indicated by specimens in the museum of the 
University of New Brunswick, occur on the South-west Miramichi 
River, one mile below the Olearwater Stream, and nineteen miles 
above Borestown. 

On the Olarendon road, in Queens county, and at a point about six 
miles west of Gaspereau station, small veins of magnetite have been 
observed in connection with massive dark-gray quart7.ites. and dark 
argillites, associated with dioritic and homblendic beds, of uncertain 
age. As exposed in a pit, about twenty feet deep, dug here, the vein 
has a width of about eighteen inches, but is much mixed with quartz 
and rock. It does not, invite further expenditure. 

On the western side of Oak Mountain, about a mile distant from the 
line of the New Brunswick railway, and three miles distant from 
Benton, beds of hrnmatite have been observed in rocks, probably of 
Oambl'o·Silurian age, but have not been sufficiently laid bare to make 
evident their extent or value. 

On the Peabody farm, two miles south of vVoodstock, and in a 
position corresponding geologically to that of Oak Mountain, loose 
blocks of hrnmatite are scattered over the land, but whether derived 
from beds in situ near by, or driftage from the Jacksontown beds to 
the north, has not yet been ascertained. 

OOPPER. 

This metal has been found in the province in the forms of native C"PlJ~r. 
copper, oxide of copper (cuprite), sulphides of copper (copper
pyrites, erubescite or bornite), and the carbonates of copper (mala-
chite and azurite.) 

Native Copper.-Ill the Triassic tl'aps of the Island of Grand Native copper 

Manan, scattered nodules or irregular string;Orb"'U~~hes 01 pure 

2! 
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copper have been frequently met with, especially in the vicinit.y of the 
South-west Head. They are, however, of small size, have none of the 
characteristics of true veins, and even fail to show any tendency to 
concentration at particular points. From an economic point of view, 
therefore, they are wholly without interest. The red sandstones of 
the same formation which may be seen, but only at very low tides, to 
underlie the traps at various points between South-west Head and Dark 
Harbour, are also said to hold the same mineral. 

Oxide of Copper or Cvprite is said to have been found ill connection 
with the sulphides of the metal during the courBe of mining opera
tions on the Albert county coast, to be presently noticed, but not in 
quantities requiring special mention. 

&dphides of Copper.-These have been reported from many differ
ent localities, and from rocks of various ages. 

COPher ores ~f The rocks of the Coastal group, (H urrmian 1) are specially character
sout ern const ized by the occurrence of copper sulphides. These rocks, though not 

Compnri8on 
with copper
bearing rocks 
of Quebec. 

confined to the southem seaboard, are there very prominently develop
ed, including a large part of the coast of Charlotte county, much of 
that of St. John, and portions of that of Albert. They embrace 
granitoid gneisses, talcose or hydromica schists, chloritic schists, gray 
and purple slates and conglomerates, felsites, etc., with numerous 
masses of diorite, all highly tilted and folded. To the west of the St. 
John River they have an average width of four miles, forming a country 
which, though rugged, is of moderate ulevation j but, eastward of the
same stream, they rise into much greater prominence, having in 
eastern St. John county a breadth of at least ten miles, and an 
elevation of six hundred feet or more. 

This series has been compared litholugically to the rocks of the
"Eastern Townships" of Quebec (formerly known as the Quebec
group), and like the latter, is generally cupriferous. The ores, which 
are usually the sulphides, especially erubescite or bornite ~gray and 
peacock ores), have been observed at a great many points, but (as is 
also the case in Quebec), are rarely sufficiently concentrated to offer 
any attraction~ to the miner. Still, attempts have in seyeral instances 
been made to develop them, of which the most important are the 
following :-

Adams and Simpson Islands.-These are small islands lying to the 
east of Deer Island, on the Charlotte county coast, and not far from 
the entrance of La Tete Passage. Attention was first drawn to them 
through the occurrence upon the shore of Simpson Island of a quantity 
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of pale-green powdery malachite, in which, upon examination, were Discovery of 

found numerous nodules or irregular lumps of black or dark-gray copper. 

copper sulphide, the malachite being evidently a secondary product 
resulting from the action of the sea on the original and solid ore. 
Some sixty or seventy barrels of this green carbonate were removed by 
a local company (Messrs. Lord and Dakin) about the year 1863, but, Development. 

owing to the influx of water, the underlying vein could not be worked. 
An attempt was then made to strike the lattel' farther from the shore 
and upon higher ground, but owing probably to some displacement, 
the effort was without success. Other veins, however, (Nos, 2 and 3) 
were thus discovered, leading to more or less prospecting, but for a 
time to no further underground work. Work of all kinds was then 
dropped for a period of about twenty years, when (about the year 
1890) Messrs. Crow and 'Welter, associated with James Lord, of Lords 
Cove, Deer Island, sunk a shaft on vein No.2 to a depth of 52 feet, 
finCling a vein of about two inches of copper glance, inclosed in a 
veinstone, chiefly of quartz, with a thickness of eight inches. Another 
vein (No.4) was also prospected, while on No. 3 a ~haft was sunk to 
.a depth of 110 feet, showing strings and veins, of which the largest 
was about five inches. A cross cut having been made from this for a 
short distance, a further descent of 26 feet was made, but without 
result. Since then no further operations have been undertaken. The 
vein on the beach (No.1) showed four feet wide of the green carbonate, 
with a core of about eight inches of copper glance. It is said to have 
yielded, upon analysis, 27 per c~nt of copper, and nearly four ounces 
of silver to the ton. 

Adams Island is separated from Simpson Island by a narrow Adams I sland 

channel only, and their position is such as to show tllat the rock form-

ations and veins of the one are a direct continuation of those of the 
other. Upon Adams Island two companies have worked at different 
times, l\.nd several shafts have been sunk, the results being, however, 
unsatisfactory. An examination made during the summer of 1897, of a 
pile of ore, lying near one of these openings, showed this to consist 
almost entirely of a dark-gray felspathic ash-rock, through which were 
scattered irregularly large numbers of blebs, consisting chiefly of 
erubescite (peacock copper), but sometimes of qual'tz or of mixtures of 
bath minerals. No appearance of a well-defined lode was observed. 
This shaft was sunk to a depth of 80 feet. 

At about the same time that miniIig operations were first in pro- La Tete 
gress on Adams and Simpson islands, work of a similar character was Passage. 

being undertaken upon the mainland on the eastern side of La Tete 
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Passage and Passamaquoddy Bay (Mascarene Peninsula). The rocks 
here, however, belong to a somewhat different geological horizon from 
that of the localities first named, while the character Of the ores is 
also not the same. 

One of the points upon the peninsula referred to at which a consid
erable amount of work was done was that known as the Wheal 
Louisiana mine, opened by the Messrs. Johnson, of Liverpool, under 
direction of Mr. J. B. Key. This is about ten miles from the town of 
St. George, and not far north of the promontory known as La THe, 
the rOl}k being chloritic and talcose slates of Huronian age. The ore 
was mostly copper-pyrites, but with this were large quantities 
of pyrite and pyrrhotite, the latter forming a large proportion of the 
material raised. This pyrrhotite is now known to be, like that of St. 
Stephen, nickeliferous. A shaft was sunk to a depth of nearly one 
hundred feet, but the returns were not commensurate with the cost, 
and the mine was soon abandoned. 

La Tete mine. One mile north or north-west of thE; Wheal Louisiana mi;le was the 
La Tete copper mine, consisting of a shaft sunk about 100 feet on a 
lode of mixed quartz and ca)cspar included between clay-slates and 
trap. Several other shafts were also sunk, but, as in the case of the 
Wheal Louisiana mine, the ore obtained bore but an inconsiderable 
proportion to the associated rock, and operations were soon suspended. 

Coast of easter·n St. John and Albert counties. This is anothel' 
region in which attempts at copper mining have been repeatedly under
taken, but so far with but Jittle success. 

The rocks of this district, consisting of gray and purple micaceous 
slates and conglomerates, with granitoid or gneissic bed~ and much 
intrusive diorite, are essentially the same u.s those of the Charlotte 
county coast, and the ores are also similar. 

Vernon mine. The principal works undertaken were those of uie so-called VerJlon 
mine, situated directly upon the coast about two miles east of the 
mouth of Goose Creek, in St. John county, where for a time (about 
1865) not less than forty men were employed, and a considerable 
quantity of ore was extmcted. The latter consisted essentially of cop-

. per glance or bornite, but copper-pyrites was also met with, and as a 
secondary product more OJ' less malachite-the veins being of quartz, 
with some calcspar and chlorite. Several veins were traced, two of 
them being described as five feet and (lne as twelve feet in width, but 
the relati ve proportion of ore and of veins tone is not now known. 

_.\.ssays. Assays of samples sent to Boston and to Swansea gave returns vary· 
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ing from 18 to 25 per cent of coppet', but· how far these were represen
tative of the general average is only matter of conjecture. 

Apart from the quality of the ore, the situation of this mine was lJnf".vOlIl'able 

I . d f h' POSltlOll of a so such as to make lts development a oubt ul venture j for t IS mine 

part of the coast is not only high (500 to 600 ft.) but rises from the 
waters of the bay with great abruptness, making it impossible to 
secure safe wharfage, while communication by any other mealls than 
water is both long and difficult. At the time of the visit by the 
writer to these mines (in 1863) the boarding-house of the workmen 
was actually supported against the side of the cliff by being let into 
the nearly vertical face of the rock, while much of the ore previously 
mined and piled at the foot of the cliff for shipment had been washed 
away by a storm. It is now many years since the works were 
abandoned. 

At about the su,me time that work was being undertaken lLt the Williams 

VerllllU mine, several other openings, known as the Ai~na, Gordon and mine. 

\Villiams mines, were made a few miles farther east, in the neighbour-
hood of Upper Salmon River ill Albert county. From one of these, 
the Williams mine, about 100 tons is said to have been ta,ken, yield-
ing according to t.he prospectus of the company from 28 to 30 per cent 
of copper, bu t in a recent visit to the locality no indici1tions of any-
thing like a distinct vein could be found, while such specimens of ore 
as were still to be got in the vicinity certainly did not seem to hold 
out much inducement for the expenditUl'e of capital. 

For' further particulars regarding the copper mines of Charlotte, 
St. John and Albert counties, reference may be made to a report on O&her places. 

the Mines and Minerals of New Brunswick by the writer, published 
by the legislature of the province in 1863. 

Westmorlrtnd County.-About three miles and a half north-east of DOl'chester 

the town of Dorchester, in this county, are some beds of copper-bearing mine. 

rock which, <1, few years since, attracted attention, and upon which a 
considerable expenditure was made, but of which the real interest is 
rather scientific than economic. 

The roclls in question are gray sandstones and conglomerates, 
belonging to the base of the Millstone Grit di vision of the Carbon
iferous system, and resting unconformably upon red marly shales of 
Lower Carboniferous age. In the sandstones are contained numerous 
stems of plants, and about these were found deposits of COppCi' glance 
mingled with more or less of the green carbonate. The remainder of 
the rock, though showing no visible ore, was stated by the manager of 
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the propel'ty to carry from four to five per cent of copper glance. 
Indications of ore were found at intervals for a distance of a mile alld 
a half. For the pUl'po~e of developing the property, commodious 
buildings were erected and mining and hoisting machinery was in
troduced. A sha,ft was also sunk to a depth of 100 feet, reaching the 
underlying red beds, but no considerable body of ore was discovered j 

and little retul'll being found fOI' the heavy expenditUY'e made, the 
works were after some months' trial, finally abandoned, 

List of The following list of localities in the southel'll counties, at which 
localities in veins of copper ore of gTeater or less size have' been observed is re-southern Now ' , , 
Brunswick. produced from the Report of Progress of the Geological Survey for 

1870-71 (p. 225), as indicating the wide distribution of such ores, and 
as possibly affording aid towards further exploration :-

CHARLOTTE COUNTY. 

Seely Cove.-Quartz veins holding small quantities of copper
pyrites in a chlorito-felspathic rock. 

Seely Head (on the shore we:;t o[).-Copper-pyrites in small 
quantities in red syenite. 

Seely Creek.--Copper-pyrites in a quartz vein intersecting 
felspatbic rocks. 

Shore west of Crow Ha?·bour Isl(~nel.-Coppel'-pyrites and copper 
glance in a quartz· vein about :2 feet wide, running through 
greenish-gray chlorito·felspathic rocks. 

Cove oj Reel Head.-Copper.pyrites and iron-pyrites dissemi
nated through schistose talco· micaceous rocks. No distinct 
lode was seen. 

~A£cLean's Mills on Lockes Brook near J.Yew Rive1'.-Copper
pyrites in quartz veins. Quantity small. 

Negro Harbou?·.-Copper-pyrites. 
Beave.?· HarboU?'.-Coppel'-pyrites in quartz veins and dissemi

nated in schistose diorite of Kingston group: also with 
galena, in a quartz lode (3 feet and a half wide) in "hlorito
felspathic rocks of Coastal group. 

Ctark Point, Mascat'ene shor-e.-~ative copper and gray 
copper ore in strings and pockets, in trap associatecl with 
red argillites of Silurian age. 

Wheal LOt~i.~iana Mine. La Tete.-Described abov€', 
Woodward's lvline. 
Hardwood Island. 
Adams Island. 

Masca?'ene shore. 
Bay of Fundy. 

do do 

do 
do 
do 

do 
do 
do 
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Simpson Island. Bay of Fttndy.--Described above. 
Campobello I sland. do do do do 
Grand i11anan . do do do do 

ST. JOHN OOUNTY. 

Black River Settlement.-Oopper-pyrites and malachite in hard 
clay-slate, containing remains of plants; also copper glance 
in limestone. 

Little Salmon River (near m01~th).-Oopper-pyrites, in small 
quantity, with much iron-pyrite~, in slates. 

Martin Head.-Erubescite, in rocks of Ooastal group. 
Goose Creek ( Vernon Mine ).-Described above. 

ALBER'l' COUNTY. 

Point Wolf do do 
Upper Salmon River'. do do 
Blackwood Block, (N. E. cmgle, Almct par·ish).-Malachite. 

W];STMORLAND OOUNTY. 

Beech Hill.-Oopper glance in veins of quartz, with fluorite. 

KINGS OOUNTY. 

Quispamsis.-Oopper-pyrites with galena and blende in gray 
chloritic Laurentian gneiss. 

lY01·ton.-On north side of Dickie Mountain, copper glance 
encrusting grl1y quartzite of Kingston group, and overlain 
by Lower Oarboniferous lil1lestone with galena. 

Springfield.--In Scotch Settlement, north of Bull Moose Hill, 
copper'-pyrites nnd copper glance in gray argillites; also on 
southern slope of Kierstead Mountain. 

London Settlement, par'ish 0/ ]{ars.-Oopper-pyrites in rusty
weathering felspathic sandstones. 

Ner'epis station, parish of WesUield. -Oopper-pyrite~, with 
. galena and iron-pYI'ites, in purple slates of Ooastal group. 

In northern New Bruns\v ick copper ores have been observed in the NN~orthet'l1 
ew 

vicinity of vVoodstock, Oarleton county, and Bathurst, Gloucester Brunswick. 

• county. 

(a). Woodstock-About three miles below this town, the St. John 
R · . ., 1 blll'b k B II Bull CrE'ek. lver receives, on Its rtg It an {, a sma tn utary nown as u 
Oreek. At the point of junction and for some distance up the creek, 
the rocks con~ist of coarse gray syenite, in which are contained veins 
of quartz carrying sulphides of iron and copper. The latter is mostly 
in the form of copper-pyrites, and is in sufficient quantity to have led, 
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ou more than one occasion, to the formation of a company to work it, 
but without remunerative results. 

In the town of 'Woodstock itself, the underlying roch appear to be 
mecalliferous. In digging a sewer, about the year 1896, a quantity of 
ore, embracing several metallic sulphides, including copper sulphide 
and galena, was obtained to the amount, it is said, of 500 or 600 lbs. 
The exact composition of the ore, however, and its extent, have not 
been ascertained. 

(b). Bathurst.-At the falls of the Tete it Gauche River, eight miles 
from this town, the metamorphic slates of this region, described as 
manganifer'ous, carry also certll.in quantities of copper. This is in the 
form of the yellow sulphide, associated with iron-pyrites, and is con
tained in well defined lodes, of which not less than seven occur within 
a space of sixty feet, and have in some instances a widLh of five or' six 
feet. A number of openings were made on these latter about the year 
1839 or 1860, the product., in connection with that of the manganese 
beds near by, being shipped to Engl/I.nd, but soon after all further 
operations were abandoned and have not since been renewed. Accord
ing to analysis made by the late Dr. James Robb, the copper ore, 
when dressed, would be worth about £35 per ton. 

At the mouth of the Nipisiguit River, about three miles from Bath
urilt and about ten miles from the locality on the 'rete it Gauche last 
described, the strata which form the basal beds of the Oarboniferous
formation, consisting of conglomerate. sandstone and 8hal(;, hold small 
irregular seams of bituminous coal, intimately mixed with which occur 
irregular masses and veins of sulphide of copper and malachite. They 
thus resemble the copper-bearing strata near Dorchester, in vVestmor
land cnunty, described above, and like them have been supp08ed to 
afford indications of sufficient promise to justify expenditure £01' their 
extraction. It is stated that about the year 1859 some 20 or 30 tons of 
ore was shipped from these deposits. The anticipations, however, as 
to their productiveness were not realized, and work thereon was soon 
abandoned. At; present" like the beds at Dorchester, they <ire only 
interesting as helping to indicate the metalliferous character of the 
underlying systems from which these conglom~rates and ores were 
derived, and as illustrating one of the methds-that of the reduction 
hy vegetable matter of soluble metallic salts and their consequent 
conversion into sulphides,-by which this class of ores may have been 
formed. 
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NICKEL. 

In the Report of Progress of the Geological Surv€\y of Canada for 
the years 1870-71, an account, is given of the geology of Charlotte 
county, in connection with which reference is made to a group of dio-
ritic rocks, presumably of Huronian age, as occurring a short distance Original 

to the eastward of the town of St. Stephen. The~e same rocks are fur- di~covery. 
ther described as being traversed by fine veins of dark-green seI·pen-
tine, which, as shown by an analysis of Dr. T. Sterry Hunt, carried a 
certain percentage of chromic oxide and of nickel. This was the first 
intimation of the existence of nickel in New Brunswick. 

A few years later, in consequence probably of the discoveries then 
being made at Sudbury, Ontario, attention began to be directed to the 
existence, in cllnnection with the St. Stephen rocks, of considerable de
posits of pyrrhotite, some of which, upon analysis, also showed a small 
percentage of nickel. The first deposit of this mineral was observed 
on the bank of the St. Croix River at the Union mills, about 100 yards 
below the bridge at that point. A second deposit was struck soon af
ter in sinking a well on the property of Mr. Stephen Hitchings about 
half way between the Union mills and cotton mills in Milltown. The 
Union mills deposit was, as exposed on the bank of the river, 
about 30 feet wide, and was at first pronounced to be an arsenical 
iron of no value. A Jater analysis showed it to contain t of 1 per Analysis. 

cent of nickel. In 1880 a similar deposit was found on the Basswood 
Ridge road, on the property of Nil'. Ed. Hall, and was also considered 
of DO value. Mineral rights were, however, leased from Mr. Hall by 
Messrs. Gilbert Ganong and James Bixby, and subsequently by Mr. 
Jerry Carrell, while about the :;ame time the examination of the sur
rounding country having been made by Mr. C. A. Boardman, showing 
a wide distribution of the pyrrhotite. The last-named gentleman and 
Mr. W. F. Todd, both of St. Stephen, secured mineral rights on a 
number of other lots, and steps were at once taken to determine 
their value. On a lot known as the Rogers Jot, a cut of 175 feet was Exploitation. 

made through the mineral without any indication of a break in the 
o,·e. In 1893, a dozen holes were made, ovel" an extent of country about 
two miles square, and ore was found in most of them. In the fall of 
1896, Mr. Jerry Cal'l'ol1 sunk a shaft about 20 feet deep on the Hall lot, Om·roll 

and in 1891 a shaft was sunk to about the same depth on the Rogers property. 

lot. The ore on the surface assayed only about eight-tenths of 1 per 
cent, but further do"'n was found to be better, running from 1 . 25 to 
3· I 0 per cent of nickel. l\Tost of the analyses ranged from 1·75 to 2 
per cent, but some ore from the Carroll shaft had no nickel in it, and 
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some on one lot showed over 4 per cent. The ores contain small 
portions of copper as well as nickel,' and in several of them ~mall per
centages of gold and silver are said to have been found_ 

From the above data, fot' the most part kindly furnished by Mr. 0_ 
A. Boardman, two conclusions may be drawn, first, that the ore is 
spread over a large are~t and in considerable quantity, and, second, 
that the nickel contents are subject to considerable variation. The 
first of these conclusions has been fully confirmed by the personal ob
servations of the writer_ During the summer of 1897, a visit was made 
to the district in question, and a somewhat careful examination made 
of the more important of the localities referred to a,bove_ The expo
sures on the Rogers lot were particularly noticeable, the trench of 175 
feet showing for the greater part of this distance a nea,rly solid bed of 
pure pyrrhotite_ Towards the southern end, however, is a mass of 
dark diorite, into which the pyrrhotite seems to graduate and which 
itself contains considerable quantities of the latter; while resting on 
both, and forming a capping of indefinite extent on either side, is a 
mass of ferruginous conglomerate, doubtless of comparatively recent 
origin, and resulting from the oxidation of the pyrrhotite through ex
posure to air and watel'. .Pa,rticles of copper-pyrites could be seen here 
and there through the mass of rock. A shaft sunk to the depth of 17 
feet failed to pass through the pyrrhotite, though irregular masses of 
diorite were found to be contained in it. In the field8 around, low 
ledges of similar rock outcrop at no great distance from the trench, 
and are distinctly but not coarsely crystalline, and without evident 
stratification. At the Oarroll mines on the Hall farm, about 
a furlong east from the last, the beds exposed are, as before, neady all 
pyrrhotite, and have been penetrated to a depth of 22 feet. 

In the year 1890, an examina.tion of the nickel deposits about St. 
Stephen was made by Mr. H. P. Brumell, with results essentially the 
same as thosfl above given.* In addition to the localities described 
above, reference is made to beds at Moore Lake, eight miles east of 
St. Stephen, where a shaft bas been sunk on one of two parallel veins, 
respectively 12 and 7 inches wide, and only a few inches apart. In 
this)haft, at the depth of about 15 feet, the two small veins were 
found to come together and to show a strong and highly mineralized 
ore-body_ An assay of this ore by VV_ French Smith, of Boston, 
gave:-

Oopper, to the ton . . .. . .. . _ . _ .... . . _ . . . 8' 00 lbs. 
Nickel do _ . __ .... __ .... _ . . ... _ 12 ' 46 do 

"Annual Report, Geol. Sur\,. Can., vol. V. (N _S.), 1890-91, p. 112 SS. 
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Compared with the well known deposits of Sudbury, Ontario, the 
nickel-bearing rocks of St. Stephen show many features of close res
emblallce. 

1. The St. Stephen beds, like those of Sudbury, consist of basic in- Comparison 

t · k h d" d d' b 'th b bl bb with Sudbury rUSlve roc s, suc as lOrite an la ase, WI' pro a y ga 1'0 ores. 

and norite, associated with heavy beds of quartzite. 

2. As at Sudbury, the pyrrhotite would seem to be a normal con
stituent of the dioritic rock and not an intrusion in the latter. The 
rock has not yet been subjected to petrographical examination, but it 
is highly probable that on the one hand the felspars and iron-magnesian 
silicates of which the rocks consist and the nickel-,bearing pyrrhotites 
on the other, represent successive separations by cooling from the ~ame 
fluid or semi-fluid magma, thus accounting for the graduations between 
them and their intimate interblending. 

The association of the St. Stephen nickel ores with serpentine, 
diallage, bronzite, actinolite and picrolite is also interesting, such asso
ciation having been observed not only at Sudbury but in New Cale
donia, Oregon, the Urals, North Carolina and Silesia. 

3. The St. Stephen rocks, like those of Sudbury, are referable to 
the Huronian system, and were probably formed under like conditions. 

4. The heavy capping of gossan covering the St. Stephen pyrrhotites 
hail its counterpart at Sudbury, and is in each case indicative of the 
large bodies of mineral below. 

On the other hand. 

5. While portions of the St. Stephen ore show little morc than a trace 
of nickel and the maximum so far attained does not exceed 4 per cent, 
the pyrrhotite of Sudbury rarely carries less than 21· pel' cent, and 
frequently averages 4 per cent. 

From the above it would appear that while the general similarity of Possible. 

the St. Stephen a.nd Sudbury deposits in geological age, lithological future. 

characteristics, mineral associations and probable origin, favour the 
belief that the former, like the latter, may be a' profitable source of 
nickel-supply, the relatively low percentage of this metal as found at 
St. Stephen is adverse to this conclusion. But the variahility of the 
nickel-contents of pyrrhotite deposits, not only at the localities named, 
but at others from which considerable quantities of this metal are 
derived, make it at least possible that portions of the deposit may bE> 
much richer than any yet recognized. Considering the large extent 
and thickness of the deposit this is quite possible, and could probably 
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be determined at no great cost by the selection and analysis of samples 
from many different parts of the fieJd. As a contribution in this 
direction a number of such samples have been collected by the writer, 
but have not yet been submi.tted to analysis. A set'ies of bl)rings with 
the diamond drill now undBr the control of the Provincial Govern
ment, would doubtless also give much valuable information in the 
same direction. 

It may be mentioned in thi:l connection that during the working 
of the so-called Woodward Mine at La Tete, elsewhere described in 
this Report, large Quantities of pyrrhotite werB removed in connection 
with chalcopyrite, and it has been stated that these ores, like those at 
St. Stephen, are nickeliferous, but to what extent the writer has not 
been informed. 

ANTBIONY. 

P1'ince William, York co~~nty.-The existence of ores of thi~ metal 
in New Brunswick was first made known about the year 1863, through 
the discovery of a deposit of stibnite, or sulphide of antimony, in the 
parish of Prince "William, York county. The locality is about twenty .. 
five miles from the city of Ft'edericton and about three miles from the 
St. John River, being very near the summit of a somewhat elevD-ted 
tract overlooking Lake George and the valley of the Pokiok River. 

The rocks exposed in the vicinity consist of alternating beds of 
slate and quadzite, being part of a wide belt of such rocks travers
ing the central counties, and supposed to be of either Cambl'ian or 
Cambro .. Silurian age, though, so far as at present known, without 
recognizable fossils. The beds are very highly disturbed, and show 
abundant evidence of metamorphism, connected, no doubt, with the 
close association of the strata with masses of intrusive granite, which 
may be seen in situ within a mile of the principal depusits of ore. 
These latter occur in connection with veins of milky quartz, some of 
which appear to be coincident with the bedding, though more com
monly i.ntersecting this at various angles. The total area over which 
lodes bearing antimony were found was about 350 acres, the quartz 
veins varying from a few inches to six feet, in which those of stibnite 
occuned partly in a network of fine veinlets and partly in more consider
able masses, sometimes attaining a thickness of twelve or fifteen inches. 
In some parts of the workings very fine specimens of native antimony 
were met with. 

The first company to undertake active operations at Prince 'William 
was the Lake George Mining and Smelting Company, their location 
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bei'ng that of tile old "Hibbard property," adjoining the road to Lake 
George, and about three miles from Prince vVilIia,m. At. this place a 
considel"able quantity of ore was raised, followed by the erection of f1 

somewhat ex tensive ]Jlant including crusher~, rolls, jiggs, etc., and, 
somewhat later, works for desulphurization and smelting, vVhen in 
full operation these works yielded fifteen tons of metal every six weeks, 
the chf\,rges (of 500 cwt.) affording from 45 to 55 per cent of regulml. 
The product was partly exported in cubes or ingots to the United 
:States, and was partly employed on the ground in the manufacture of M"llllfnctlll'e 

:babbit metal, by admixture with lead, copper and tin, The value of ~~e~~:~hit 
the regul us was quoted on the ground at 12 to 14 cts. per pound; that 
of the babbit metal, according to quality, from 20 to 50 cts. per pound, 

The manufacture of the above products was continued for several 
years, but a continued decrease in the demand for the metal, with 
increD,sed protective duties imposed by the government of the United 
States, soon made it difficult to carryon the work with profit. At Ditticnitie, . 

the same time, discoveries hi1ving been made of antimuny lodes upon 
adji1cent pr0perties, the competition of rivi11 companies, with mOI'e or 
less litigation arising out of disputed cli1ims, tended still further to 
hinder progress. It was then determined to export the ore in the rn w 

. state, this being hauled to l\faga~uacli1vic station on the Canadian 
Pi1cific R ailway for shipment, At the same time an entire change in Clltmg-e of 

the destini1tion and use of the material was made, i1lmost the whole a ppl icat ion. 

product being sent to the town of Medford, Mass., and there used in 
connection with processes for the vulcanization of rubber, To supply 
this demi1nd, about eighty men were, in the year 1883, employed in the 
Brunswick mines, i1nd during five months of that year i1bout 29 tons 
of ore was exported, a shaft being sunk to the depth of about 300 
feet. This bu~iness also appears to have been short-lived, as about the 
year 1890 all work was suspended. The property of the Brunswick 
company, origilli111y known as the Hibbard property is now in the 
hi1nds of trustees, resident ill Haverhill, Mass. The other properties 
are a portion of the Lawrence est:1te owned in St. John, N.B, 

As to the qUi1ntity or quality of the antimony ores of Prince William qmtntity 

there can be but little question . The distance from the Hibbard shafts of ore, 

to those opened later by the Messrs, Lawrence, is nearly half a mile, 
and at many points in the interval, as well as i1bout each of these 
centres, which apparently occupy different sides of an anticlinal fold, 
qUi1rtz veins are numerous and genemlly metalliferous, There was 
also no sign of diminution in the quantity of the ore as followed in 
depth, but on the contrary, a tendency to greater concentration, with 
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a replacement to some extent of stibnite by native antimony. The' 
question of the future working of the deposits is therefore mainly one , 
of demand. 

From statements contained in The Mine1'al Industry, it appears that , 
the domestic production of antimony ore in the United States in 
1897 amounted to 500 short tons, averaging 45 per cent of antimony. 
The production of the meto,l, o,lIlounting to 750 tons was, therefore 
chiefly derived from imported ore. A great po,rt of the antimony 
employed there is, however, imported in the refined sto,te. There 
should, therefore, be a good Tno,rket for antimony in the United States, 
but the prices are lower than those ruling some years o,go. 

Proposed It has been recently stated in the public press that the mines at 
resu1mption of Prince William are to be reopened by a company, and that preparations 
wor {. 

Analyses. 

for that purpose o,re now in progress, under direction of Messrs. , 
Hammond and Adriance. 

The following are analyses of the Prince William ores :-

1. Sample sent to England. 
Sulphide of antimony , ....... .. ... , ... 50'70 per cent. 

iron.... .. ...... .. 1 ' 87 
i)ilica , . ' ........ , ..... ' .. , .. . . .. ' 47' 43 

100'00 

2. Sample analysed by Dr. A. A. Hayes, Boston, Mass. 
Antimony, . . ., .... ' . , , . ........ . . , 59' 00 per cent. 
Sulphur and rock ............ . ..... 41 '00 

3. Sample analysed by Dr. Hayes (Silliman's Journ. J",n., 1863). 
Sulphide ot anti.nony." ... ,., ........ 36'00 per cent. 

This sample cont",ined some sil vel'. 

4. Analysis by James R. Chilton &, Co., N ew York. 

Antimony.,., .. , .. . . , 
Iron .. .. ' . . . . , . . . .. ' 
Sulphur, ... , .. ,. , .. , 
Silica" " ' 

5, Three analyses by W. W. Bailey. 

' .. ...... , 66'00 per cent 
'60 

23'40 
10'00 

1. 2. 3. 
per cent. per cent. per cent 

Antimony" ' 68 '98 70 '1 69'00 
Sulphur, . 2886 28'4 27'2!l 
Iron ... .. .... . . . . 'S5 '0 '85 
Gangue . . ,' .... " '81 1'5 1 ' 50 

99' 50 100'00 98'63 

Sp?'ingfield, Kings county :-" Small quantities of stibnite or sulphide 
of antimony have been found in connection with dioritic rocks which 
are either intrusive or of Laurentian age near Sunnyside Lake in the 
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Scotch Settlement, parish of Springfield, Kings county. A smnJI Antimony 
. I f h . h b d' I I b h I f th '1 vemsatScotch portlOn on y 0 t e vem as een ISC osee y t e remova 0 e SOl , settlement 

and little is known of its extent or value." Kings cou~ty. 

The above extract is from the Heport of Progress for 1870-71. No 
further developments in the locality, so far as known to the writer, 
have since been made. 

TIN. 

A specimen of oxide of tIn, labelled" Pokiok," was some years ago Discovery. 

noticed as occurring in a collection of New Brunswick minerals made 
by Dr. Abraham Gesner, in connection with his geological explorations 
of the province in 1839 and subsequent years. The specimen, which 
is quite small, is now in possession of the writer. 

Though the locality given above is very indefinite, the more Doubts re

so as there are several Pokiok rivers and settlements in the province, i~.?~i~;'g 
there would seem to be little doubt that the place from which the 
specimen came was in the vicinity of the Pokiok River in York county j 
for this is the best known of the localities bearing that. appellation, 
while the geological age and structure of the region are such as to 
render the occurrence of this metal there very probable. The river 
referred to traverses a district partly occupied by metamorphic slates 
and sandstones and partly by granites, fOl' portions of its length 
running along the line of contact of the two. It is in just such situa-
tions that the tin of Cornwall and other countries is found to occur. 
It is also to be noticed that 'il; is in this same district that antimony, 
a mineral often associated with tin, is abundantly met with, as at the 
Prince 'William mines. Finally, at the town of 'Waterville, Maine, in 
rocks which appear to be the equivnJents, if not the direct extension of 
those of Prince 'William, in New Brunswick, small quantities of tin 
have been found. 

There is, therefore, some possibility that this important ore may yet 
be found in available quantities. Unfortunately the aspect of the ore, 
when not- crystallized, is of such a character as to attract little atten
tion from the ordinary observer, and hence it may readily be over
looked. So far all search for the precise locality from which Dr. 
Gesner's specimen was derived has proved fruitless. 

LEAD AND SILVER. 

No pure or native silver is known to occur in New Brunswick, but Occurrence of 

veins of galena or sulphide of lead, met with at various points, usually veins t~ff 
argen I erot1~ 3 ~_ 



34 M NEW BRUNSWICK. 

carry a certain percentage of silver, making it necessary that the two 
metal;; should be considered together. 

Geological The geological formations in which galena has been observed, include 
formations. 

Frye Island 
lodes. 

the Laurentian, the Huronian, the Cambrian and Cambro-Silurian, the 
Silurian and the Lower Carboniferous. In most instances the amount 
i8 small. In the following descriptions the localities are taken by 
counties. 

CHARLOT~l'E COUNTY. 

F1'ye Island.-The geology of this island, also known as L'Etang 
Island, and ~ituated neal' the mouth of L'Etang Harbour, is com
plicated, and is fully described in the Geological Survey Report 
for ·1870-71 (p. 86), Of the rocks met with, the most important in the 
present connection is a series of limestones, in part dolomitic, and 
associated with quartzites, that form the shore of that portion of the 
island which overlooks the "Back Bay," They are quite simihtr to 
rocks to be presently noticed both on the mainland of Charlotte county 
and in St. John county, and, with the latter, have been referred to the 
L<iurentian system. Intersecting these limestones, which also carry 
more or les8 serpentine, are a number of well-defined lodes consisting 
mainly of quartz, but containing also considerable quantities of barite 

Character and and fluor-spar, besides veins of galena. One of these lodes, when 
associ>ttions. stripped, showed a width of from six to eight feet, with a course about 

east-north-east, while two other lodes, each about six feet, and approxi
mately parallel, approached the first wit h a course about north-east 
or nearly that of the inclosing strata. Portions of these lodes contain 
numerous small veins of galena, someti:11es associated with blende or 
pyrite, but no considerable body of ore was visible. Beyond stripping 
the lodes and "he firing of a few blasts, no attempt has been made to 
mine the ore. 

Campobello.-At several points on this island, veins of galenH, 
usually in association with sphalerite or zinc blonde have been observ
ed, but Ht one point only have they been found large enoug'h to lead 
to any expenditure of capital. This point is near the eastern extremity 

Welch pool. of the harbour of vVelchpool, not far from the former residence of 
Admiral Owen, where, nearly forty years ago, a quantity of the above 
ores, chiefly galena, was found to occur in connection with a series 
of chloritic and hornblendic strata, probably of Huronian age. A 
level being opened in the bank, not far above high-water mark, several 
tons of very good ore were extracted, but while the vein, as first ex
posed, was several feet wide, consisting of galena with associated barite 
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and pyrite, at the distance of twenty feet or so it dwindled down 
to a thickness of only a couple of inches. It was then abandoned. 

In this connection, it is of some importance to notice that ores of Lead ores of 

1 d 1 b b d b f 1 I
·· . h . lb' Lubec, etc. ea lave een 0 serve at anum e1' o' oca ltleS 1Il t e nelg 1 ourlllg 

district of vVashington county, Maine, some of which. as near Lubec, 
have at times been the basis of more or less extended mining 
operations. 

On the Magaguadavic River, half a mile below the village of St. 
George, is a small island upon which, it is said, u. vein of galena occurs, 
yielding masses of pure ore a1> large as a barrel. 

'ST. JOHN OOUNTY. 

Frenchman Creek, Parish of Lancaster.-The rocks of this locality Lancastel'. 

bear much resemblance to those of :Frye Island, Oharlotte county' 
and are almost certainly of Laurentian age. The principal rock is a 
whitish or cream-coloured, more or less siliceous limestone, becoming 
in parts dolomitic; but with this are dark-gray to black rubbly 
~lates, .while a little to the north, and covering a space of many acres, 
are very heavy beds of dark-gray quartzite. In visiting the locality in 
1897, a trench wa~ found to be in process of excavation on a bed of 
dolomite, disclosing a series of small veins, from one to three inches in 
width, in which, besides quartz, was contained a quantity of galena 
associated with honey-yellow sphalerite or zinc blende and some tetra-
hedrite. Stainings of green and blue copper carbonates were also 
noticeable. 

The locality is on the farm of MI'. J no. Burchell, and was being pros
pected by Mr. O. J. vVeldon, of St. John. The amount of work, how
ever, so far done, has been too small to afford any data for an estimate 
of itR value. Samples having been sent for analysis to the office of the 
Survey, and there, freed from all gangue, the metallic sulphides were 
found by Dr. H0ffmann to contain no gold, but to carry silver to the 
extent of 25'08 ounces to the ton of 2000 Ibs. 

Musquash Harbour, West side.-The Laurentian syenites which occur Musquash 

here, cftrry veins of white quartz holding sulphides of copper and lead. Hal'bour. 

A specimen of t.he pure galena, assayed by Dr. B. J. Harrington, in 
the laboratory of the Geological Survey, yielded 14'219 ounces to the 
ton'-~ The extreme hardness of the country-rock, as compared with 
that of Frenchman Oreek, is against its profitable working. 

"Report of Progress, Geol. Sml'. Can., 1877-78, p. 52 G. 

3~ 
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KINGS COUNTY. 

The following localities are quoted in the reports of the Geological 
Survey as showing small veins of galena :-

.Norton.-The veins are in Lower Carboniferous limestone resting 
upon the Huronion rocks of Dickie Mountain. They were observed 
as early as 1863, but have not b~en considered sufficiently important 
to warrant exploration. 

lIammond River, neal' Wanamake's Inn, parish of Upham. Galena, 
with copper-pyrites, in quartz veins penetrating dioritic and petro
siliceous rocks of Huronian age. The veins are small but carry a little 
silver. An assay by Dr. F. D. Adams gave, silver 3'099 ounces to 
the ton. 

Quispamsis.-Galena with pyrites and bien de, in Laurentian gneiss. 

GLOUCESTER OOUNTY. 

The localities in this county at which ores of lead have been 
observed are three in number, viz., the Nigadoo River, the north 
branch of Elm-tree River and Rocky Brook, a tributary of the Nipisi
guit. All are within moderate distance of the town of Bathurst, and 
not far from the line of the Intercolonial Railway, but in tracts which 
are still wooded, and somewhat difficult of access. 

At each of the localities named, Rome little work, chiefly of a pros
pecting character, has been done, but at the time of the visit of the
writer to the vicinity this had been suspended, the trenches and shafts 
were filled with water, and nothing could be learned by personal 
inspection. The locality upon the Nigadoo River, however, was 
visited by Dr. Ells in 1879, and again in 1881, after mining opera
tions had been commenced, and the ore was described by him as being 
of good quality.-x- That of Rocky Brook was similarly examined by 
the late Edward Jack, C.E., of Fredericton, on behalf of the Provin
cial Government, and was described as showing a vein of quartz 
carrying more or less galena and pyrite, with a total width of twenty 
feet. An assay of the ore by Prof. H. O. Hoffi:nan, of the Massa
chusetts Institute of Technology, is also quoted, as yielding 11 ounces of 
silver andd 0'24 ounces of gold to the ton. Another analysis (by Prof. 
Ricketts, of New York) yielded 14'20 ounces of silver p'er 2000 poun-c1s 
of the ore, as submitted. 

In the printedJprospectus of the Elm-tree Silver' Mining Com
pany, it is stated that about 800 pounds of ore were taken out from /1, 

* Report ofiProgress, Geol. Surv. Can.,~1879·80,[p. 45.D. 
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six-foot lode upon their property, an assay of which (by J. D. Marsh, 
New York), gave silver to the value of $182 to the ton, lead $72 and 
a trace of gold. Another assay (by Frank L. Bartlett, State Assayer 
of Ml1ine) gave silver 9 ounces, gold 2 penny-weights, lead 73 pel' cent. 

The prospectus of the N igadoo Silver Mining Oompany quotes the Asseys of 
following analyses of ore frolll their property ;_ Nigadoo ores. 

Assay of ertle't(!. 

(1). L ead 613 Ibs. to tOll of 2,000 Ibs. 
Sil Vel' 31 oz. to tOll of lead. 
Gold, slight traces. 

(Signed), 

August 8th, 1881. 

(2). Lead 71 per cent or 1,420 lbs. to ton. 
Silver 36'3 07.. troy to ton of ore. 
N enr!y 50 oz. to ton of lead. 
V niue about 8119 per ton. 

(Signod), 

(3). Metallic contents per ton of 2,0(JO lbs. 
Gold, at present v"luB U. S. cy . ... . 

SAOKYILLE, J ulle 22nd, 1881. 

.T. BUHWASH, 

JOHX BUHWASH. 

Silver in troy oz 72·67 .................... .. 
R 0'51 

81'39 
60'75 Lead per cent 60·75.... .. ....... .. .. 

Total assay val ne . . .......... . ... 8142· 65 

(Signed and se"led), ]T. L. BARnETT 

State Assctye." 

Portland. iVIaine, Aug. 15th, 1881. 

GOLD. 

The consideration of the occurrence of this metal in New Brunswick Reported 

must, with our present information, be rathet' a discussion of probabi- discoveries. 

lities than a statement of facts. It is true that numerous reports of 
its discovery have from time to time appeared in the public prints, but 
in the very few instances in which it has been possible to trace them 
back to authentic sources, they have proved to be the product of allu-
vial washings, and of very small amount. Assays of ores from differ-
ent parts of the province have also shown traces of gold, but these 
again go but a little way towards establishing the auriferous character 
of the rock formations represented. On the other hand, it is easy to 
adduce many considerations which favour the belief-fu lly entertained 
by the writer-that N' ew Brunswick will yet be found to yield gold in 
economic quantities. 
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Among these reasons are the following :-

I. The occurrence in the province, over extensive tracts, of rocks in 
all probability of the same geological age as those of regions elsewhere 
generally auriferous. These rocks are mainly the slates and quartzites, 
with theil' metamorphic equivalents, which traverse New Brunswick a 
little north of its centre, on eithel' side of the great band of intrusive 
granite extending from the Ohiputneticook lakes, on the western 
frontier, to the neighbourhood of Bathurst. Though holding at one 
point (Rocky Brook upon the Nashwaak River,) fossils referable to 
the base of the Devonian, the larger portion is non-fossiliferous, and 
in the caRe of the northern belt this is unquestionably overlapped. 
unconformably by rocks of Silurian age. Both belts have accordingly 
been coloured in the Survey maps as Oambro-Silurian (the Rocky 
Brook beds being regarded as an infolded outlier of more recent strata). 

Probable but it is quite as probable that they include Oambrian strata also, being 
equhivaleldnce thus brought into parallelism with the gold bearing belt of the south 
WIt go - . . " . 
bearing strata coast of Nova ScotIa, about the geologtcal age of whIch a slmllur doubt 
of Nova Scotia exists. 

Comparison of 
lithological 
character. 

It may also be added that a third belt of similar strata, like that of 
N ova Scotia auriferous. exists in the Ohaudiere region of Quebec, 
coming up on the northern side from beneath the same basin of Silurian 
slates as that which directly overlaps the supposed Oambrian rocks 
of central New Brunswick. Sir ,Villiam Logan long since expressed 
the belief that the rocks of the Quebec group as understood by him, 
(and now known to include in that province both Oambrian and Oam
bro-Silurian strata), were repen.ted in New Brunswick on either side of 
the granite axis referred to above, and finally, by another anticlinal 
undulation on the Atla.ntic coast of Nova Scotia*. It secms, thereforc 
but reasonable, in view of the auriferous character of the rocks of the 
Ohaudiere district and of Nova Scotia, that the probably equivalent 
rocks of New Brunswick should be alike productive of the precious 
metal. 

II. The lithological characters of the supposed Oambrian or Oam
bro-Silurian rocks of New Brunswick, though not identical with, bear 
much resemblance to those of the Nova Scotia gold series, the likeness 
being seen not only in the system 11,8 a whole and in individual members, 
but also in the order of succession, l1nd the results of metamorphism. In 
both, the lower and greater portion of the series consists of fine-gmined 
sandstones or quartzi tes (in New Brunswick usually fel~pathic) alter-

*See letter to Prof. H. Y. Hind in Preliminary Report on Geology of New Bruns 
wick.-H. Y. Hinel. Frbdel'icton, 1865. p. 15. 

.' 
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nating with gray a,rgillites, while above there are simple argillites, 
mostly dark-coloured, but wmetimes green or red. In both, these rocks 
are mOl'e or less invaded by gr'anite, in approaching which they assume, 
to some extent, the character of fine gnei$ses and mica-schists, more or 
less cllltrged with such minerals as garnet, staurolite, tourmaline, etc. 
In both places the higher rocks or argillites are markedly pyritiferous 
and with the pyrite other metallic sulphides, as those of antimony, arse
nic, lead and zinc occur. In the New Brunswick rocks hornblendic 
strata, closely similar to those of YarlUouth, N. S., are met with. 

III. A considerable proportion of all the reported" finds" of all uvial Record of 

gold have been from districts in or closely adjacent to the belts, which, finds. 

on other grounds, would seem to afford the most favourable indications 
of the presence of this metal. Among t.hem may be especially men-
tioned the tributaries of the Tobique and Little Southwest l\iiramichi 
rivers. Prof. R. Y. Hind, iu connection with a survey for the 
Provincial Government in 1865, reported allu vial gold from both of 
these streams, and exhibited specimens at the Provincial Exhibition of 
the same yeat', which are now in the cabinet of the University of New 
Brunswick. OtherobserveJ's report like results, and upon the strength 
of these, 01' possibly independent observations, certain parties h[l,ve gone 
so far as to erect on the SerpentiIle River, a branch of the Tobique, 
at a point at least fifteen miles from the nearest settlement, a 
small stamp-mill whereby to test more thoroughly the nature of the 
ground. Under instructions of the Director of the Survey, this point 
was visited by the writer during t!1e ~ummer of 1897, with results 
which, though negative as regards the actual finding of gold, neverthe-
less go far, in his opinion, to confirm the views already expressed as to 
its probable future discovery. 

The Serpentine River joins the Campbell 1\iver, or Right Rund Supposed 

branch of the Tobiqu~ about eight miles above the Forks of the <?,ccul'rerwe on 
. . '. Serpentme 

Toblque, and, accordlllg to the publIshed map of the Survey, very River. 

nearly in the middle of a band of supposed Cambro-Silurian rocks, 
extending thence south-west.erly to the head-waters of the Gul-
quac, and north-easterly neal'ly to Sagamook Mountain at the head 
of the Nictor or Little Tobique. About foul' miles above the mouth 
of Serpentine River, the Cambro-Silurian rocks, according to the 
map referred to, give place to an extensive tract regarded as pre
Cambrian, within which the remainder of this stream lies, together 
with the lakes at its head. The ground for such a separation upon Rocks of 

the Serpentine, whatever may be the case elsewhere, does not seem to SR~rpentine 
Iver. 

be very obviou8, and the writer would rather be disposed to regard all 
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the st·ratn between the bwer and the upper fall as being of similar 
age, and that age probably Cambrian. Excepting 11 band of crystalline 
felsite, which, like the granite of the main fall, is probably intrusive, 
all the other rocks are quartzites and slates; and except that those 
nearer the granite are more glossy and unctuoucl, it is difficult to see 
wherein they differ from those below. It is, however, in these more 
glos~y slates 01' schists that quartz veins especinlly abound, and it 
is here thnt the stamp-mill to which reference has been made, ha~ been 
placed. Immediately beneath the latter is a vein of milky quartz, 
fmm six to twell'e inches in width, much stained with iron and holding 
irregular lllusses of dark-green chlorite, while numerous similar veins 
are exposed in the banks of the stream for several miles above and 
below. A considemble quantity of broken quartz was lying about, 
and from this samples were selected for analysis. The slate was in 
aspect very similar to the auriferous schists of North Carolina, and the 
appearance alike of the veins lLnd the country-rock, appeared favour
able to the occurrence of gold. The occasional occurrence of mispickel 
or LLrsenopyrite was another favourable in:lication. Several veins 
examined were found to be, like many of those in Nova Scotia, con
formable to the bedding, and in some instances to be lenticular. 
Boulders of white or of ferruginous quartz are common in the bed of 
the stream for a mile or more below the mill. 

No work was in progress at the time of our visit, nor were we sub
sequently able to obtain any definite information as to the reason for 
the erection of the mill or the returns therefrom. We were oursel ves 
unable to find any gold, and heard that the parties operating the mill 
had also failed to obtain nny, except by wnshing in a neighbouring 
brook; but of this we are unable to speak with certainty. We can only 
add that the assays referred to above, made in the laboratory of the 
Geological Survey, also fniled to give satisfactory results. Samples from 
various veins found at and near the mill, and aggregating twel ve pounds 
and a half in weight, were submitted to trial, but were found to con
tain neither gold nor sil ver. 

If the information as to the ?,obique is indefinite, that relating to 
the Miramichi and its tribu taries is even more so. Po:siti ve statements 
as to the occurrence of gold have indeed been made, and by apparently 
reliable persons, but until the discoveries are followed up by appli
cations for mining licenses, they can hardly be regarded as worthy of 
serious attention. 

Absence of IV. The regions most likely to be gold producing have been very 
exploration. imperfectly explored. It is true that all hnve been examined, morA or 
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less, by the members of Lhe Survey staff and by others, bub the pur
pose of these explorations was mainly the de~el'millation of the age, 
character and limits of the formations represented, not that of syste
matic prospecting. This has yet to be done. It is to be remembered 
also, that the larger part of the districts in question is still unsettled 
and for the most part densely covel'ed with forest, and such observa
tions as have been made have been chiefly confined to the larger 
streams or such as are navigable by canoes. Even in countries which, 
like Nova Scotia, are known to be auriferous, and where the conditions 
of the occurrence of gold are now well understood, the discovery of 
new veins is to a great degree a matter of chance, and a similar chance 
may at any time alter the view now generally entertained as to the 
non-productive character of the New Brunswick rocks. 

In adclition to the two great belts to which the abo\'e remarks main- Possible gold 

ly apply, some other districts also deserve notice as possible gold Ch~l't~tte 
producers. One of these is the tract lying to the nort.h and north- county. 

east of the town of St. Stephen, in Charlotte county. Here again the 
rocks may, both in charactel' and succession, be closely paralleled with 
those of the Nova Scotia gold series, and their age also is in all proba-
bility the same. A series of massive gray quartzites is overlain by 
black pyritous argillites, and both are invaded by masses of granite, 
becoming thereby altered, the one into imperfect gneisses and the 
other into micaceous, gal'lletiferous and hornblendic schists. Quartz 
veins also abound, in some instances of very large size, and some of 
these, upon the authority of Prof. C. H. Hitchcock, -i{- formerly State 
Geologist of Maine, yielded, at more than one locality, small quantities 
of gold. On the other hand, assays made by Dr. '1'. Sterry Hunt, of 
samples obtained from one of these localities (that of the Bolton 
property) failed to show any gold, while It similar negative result has 
been obtained in the case of specimens since collected from other 
points by the writer and submitted to assay in the laboratory of the 
Survey. These were partly from Bailey Settlement and partly from 
the Grimmer farlll, between Basswood Ridge road and Getchell Settle-
ment road. 

In view of this conflicting testimony the question in this instance, 
must be regarded as being still an open one, to be decided by further 
exploration. 

The last region to which reference may be made, is that of the hilly Albert count" 

country comprising the eastel'll part of St. John county with the ad- . 
joining portions of Kings and Albert. Small quantities of drift gold 
were found by the writer, as early as 1864, in the hills south of the 

<. Report on Mines und Minerals of New Brunswick. Ba.iley. 1864. 
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Coverdale River; and Prof. H. Y. Hind t;peaks of the country between 
Hopewell 11nd Golden Mountain, examined by him, as being 11180 
slightly auriferous. The existence of small percentages of gold in the 
copper ores of the southern coast of Albert county has also been 
noticed by Prof. lIind. 

The following a.re other loc111ities in which alluvial gold has been 
reported :~ 

1. U pS11lquitch Lake. Reported by Prof. Hind as slightly 11uriferous. 

2. Nipisiguit River, near the Gmnel Falls. Hind. 

3. Right-h11nd Branch Tobique River a,nel Long Lake. Hind. 

4. Blue Mount11in Brook. Hind. 

5. Springfield, seven miles norLh-west of Norton station. Hind. 

6. Dutch Valley road. Tmces of gold in pyrite. Hind. 

7. )Iuni11c River, Carleton county. 

8. Nashwaak River, York county. 

9. Frye Island, Charlottp, county. Reported by Dr. A. A. Hayes, 
of BostOIl, as occurring in qnal'tzites to the extent of $10 to the ton. 

MANGANESE. 

Deposits of The deposits of manganese found in New Brunswick occur in three 
ma,nganese. different formations, of widely differing character. 

The deposits which are the oldest geologically, as they were also the 
first to attract notice, are found in the county of Gloucestel', in the 

Tete a Gauche vicinity of the falls of the Tete it G11uche River, about eight miles from 
River. Bathurst. Veins of copper-pyrites having been found in the same 

neighbourhood, a company was formed about the year 1860 for their 
development, 11nd a small stamp-mill was erected, but the results 
proving uns11tisfactory, opemtions were soon suspended and h11ve not 
since been renewed. 

Recent 
observations. 

During the sumwer of 1897, a visit to this vicinity was made by 
the author of this report, with the result of showing that the 
manganese veins of the region 111'e, in all probability, much more 
numerous t,han had previously been supposed, and that the met111 
may possibly occur in qU11ntities which will admit of profitable 
wOl'king . Thus, 11t points nearly a quarter or a mile from the place of 
their first cliscovel'y at the F1111s, the red slates of the district, 
(probably of Cambrian 11ge), were found to carry numerous small veins 

Preliminary Report on Geoiogy of New Brunswick, Fredericton, 1865. 
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of pyrolusite j while I was assured by resident farmers that;, in road 
making, t;hey had exposed similar veins, attaining in SOUle instances a 
width of eight inches. :Masses of pure ore, usually higbly crystalline, 
are also found scattered over the neighbouring fields. U nfol'tunately, 
the whole district, which is nea rly flat, is covered deeply with a clayey 
soil, that completely conceals the underlying rocks, and with them 
any ores they ill"y contain j but in consideration of wh"t has been 
stated above, and the further fact that indicationil of manganese are 
found in the same belt of rocks in theil' extension to the Nepisiquit 
River, it would certainly seem that the district is worthy of closer 
investigation than it has as yet received. As the veins observecl are of 
the nature of " stringers" rather than well characterized lodes, a 
tracing of them to their points of origin might reveal deposits of con
siderable extent and value. 

The second class of manganese ores in New Brunswick, is that found 
in connection with the rocks of the Lower Carboniferous formation j 

and includes the deposits of Mm'khamville, Jordan Mountain and 
other points in Kil)gS county j those of Shepody Mountain, in Albert 
county and those of Quaco, in St. John county. 

jl1arlchamville.-The deposits at this place are by far the most in- Mark~amvil1e 

terestiug which have been yet found in New Brunswick, whether they depOSIts. 

be regal'ded from a scientific or from an economic stalldpoint. Thus 
not only did they for years form the basis of an extensive and profit-
able inclustry, but in the course of their development they afforded 
admirable illustrations of the conditions under which most of the 
manganese deposits of the sIaritime Provinces are found. A review 
of the operations undertaken at this point and of the facts then 
revealed, will thet'efore be of value with reference to any future under-
takings of a like character. 

The Markh!1mville mines are si tuated near the head of the Ham- Situation. 

mond River, at a point about forty miles north·east of the city of St. 
John, and about eight miles south of Susse>.:: station 011 the line of the 
Intercolonial Railway. The district in which they occur is an elevated 
one, and though the ore· beds are found on the sides and towards the 
bottom of a considerable valley, drained by the river, the necessity of 
surmounting the high ridges which border the latter, in order to reach, 
within reasonable distance, a suitable place of shipment. was, dming 
the opemtion of the mines, at all times a serious difficulty. The more 
recent construction of the St. Martins and Upham (now Central of 
New Brunswick) Railway, would, were the mines at any time reopened, 
afford a much more easy and less expensive outlet. .~ 
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As described in the report of the Geologicul Surl'ey for 1870-71, 
the rocks which on either side border the valley of Hammond River, 
at lYIarkhamville, are of Huronian age, consistillg of dark-gray to 
black diol'i tes and felsi tic beds, that in places ure more 01' less 
brecciated, and are probably of volcanic origin. They are themselves 
to some extent manganiferous, and are probably the source from which 
the more considerable deposits have been derived, but these are wholly 
confined to beds of more recent age, viz., to Low~r Carboniferous lime
stones and associated strata resting upon the Huronian beds, und to 
deposits of cby and gravel connected therewith. A deep co,'ering of 
drift makes it impossible to determine with accuracy the order of suc
cession of the Lower Carboniferous sediments, but from what data ure 
available, it is probable thut the limestones represent the buse of the 
Carboniferous system at this point, the higher beds being represented 
by red conglomerates and sandstones. 

The earliest discoveries of manganese in this VICll1lty are said to 
have been made by 1\11'. G. F. Matthew, the property being sub
sequently leased by :Mr. Wm. Davidson, of St. John. The first 
systematic opemtions, for the extractiun of the ore, were, however, 
undertaken by Colonel Alfred Markham, on behalf of the Victoria 
Manganese Company, about the year 1814, and to his energy and 
perseverance is to be credited the large development which they sub
sequently underwent. 

Development. The deposits first I emoved were superficial ones, consisting of ore 
inclosed, in the manner of pockets, in beds of clay, mingled more or 
less with gravel, and holding boulders of limestone. These deposits 
had a depth oE twelve feet or more. Somewhat later, operations were 
extended to the underlying limestones, but in these also the distl'ibu-

Irregularity of tion of the ore was found to be most irregular, thus leading to great 
occurrence. fluctuations in the output of successive years, as well as in the profits 

derived therefrom. In more than one inst.ance an entire season would 
be occupied in profitless search, and operations 'would be upon the 
point of abandonment, when new and possibly richer deposits would 
be struck, thus prolonging, for a greater 01' less time, the life of the 

Stoppage. mine. Such finds, however, eventually becl1,me too rare to admit of 
continued expensive search, and about the year 1893 the mines were 
finally closed, though the extensive plant used in connection there-

Output. with has never been removed. The output, during the first twenty
three years of operation, varied from 500 to 1500 tons pel' year, and 
the value, as delivered at SusRex, from $15 to $50 per ton . The total 

oj output appears to have exceeded auout 23,000 tons. 
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During the period of their greatest activity, the deposits at Mark- Observations 

ham ville were visited and very carefully examincd by Dr. R. A. F. of Dr. Penrose 

Pemose, in connection with a similat' examination then being made 
by him of n,ll known deposits of this metal in North America, and the 
results of his observation~ were published in a volume wholly devoted 
to this subject, forming a part of the Annual Report of the Geological 
Survey of Arkansas for 11:l90. As, owing to the closing of the mines, 
such observations are not now possible, and those referred to, the 
work of a recognized authority, are not only a remarkably full and 
clear account of these mines, but of their probable origin and t.heir 
relations to manganese mines elsewhere, it has been thought well to 
reproduce here, from the volume referred to, some of the mOre impor-
tant statements.-

" The ore occurs either as crystalline pyrolusite and manganite, or Nature of ore. 

in a compact, massive, nodular 01' bedded form, sometimes containing 
psilomelane. 

"The ore-bearing limestone is generally of a gray colout', but at Mode of 

times is pink or buff, and is associated with shaly strata. It contains occurrence. 

veins of crystalline calcite, in which masses of pyrolusite are fl'equently 
found, but the principal ore-deposits are lenticular bodies interstrati-
fied with the limestone. These OCCllr either as irregular pockets,tor as 
Hat layers, more or less continuous for considerable distances, and 

SOALE 8 feet to 1 inch. 

FIG. 1. SECTIONS IN O PENINGS AT THE MAR]{HAMVILLE MINE, NRIV BRUNSWIOK, 

SHOWING I 'HJi: :UODE OF OOCURRENOE OF THE lVlANGANESlo; ORE. 

A. Limestone. 
B. Manganese ore. 
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becoming thin and thick at intervals. In some places such deposits 
widen out into pockets ft'om which several hundred tons of are have 
been taken, and in one opening 3000 tons are said to hase been 
mined. Though in places the pockets do not always adhere skictly to 
the bedding of the rock, yet in a general way they follow it. Some
times veins and pocket.s cut directly across the bedding, but these are 
generally smaller than the others and are pt'obably due to a secondary 
chemical action by which they have been derived from the bedded 
ores. 

" The two sections [Fig. 1 J represent exposures of ore in openings on 
the property, and illustrate on a small scale the characteristic modes of 
occurrence, though very much largcr bodies of ore than those here 
shown have been wOI'ked. The smaller section shows an interstrati
fled lenticular layer of ore through the centre and an irregular, 
isolated pocket lying in another plane of stratification aOol'e. The 
larger section shows two lenticular pockets followi.ng the same line of 
stratification in the limestone, but separated by a ba.rren n,rea. 

" The surface of the limestone has often been dcc()mposed and a red 
residual clay, frequently mixed with surface gravel, has collected in 
considerable quantitieR. 1' he ore that was originally in the pal·t of the 
limestone which has decayed, is now found buried in the clay; and 
therefore deposits of ore-bearing clay or gravel, overlying the partly 
decomposed surface of the limestone, are of frequen t occurrence. 
Such deposits are rarely more than from eight to t\venty feet in thick
ness, but the ore in them is cheaply worked, and they have supplied a 
large part of the output of the l'I1arkhamville mine. FrequenUy the 
decomposition of the limestone has F>pre!td downward more rapidly 
along the outcrop of a body of ore than elsewhere, causing somewhat 
abrupt hollows filled with residual clay and mangn,neie 0re, and con
ta.ining in the bottom, the outcrop of the ore in sittb in the rock. 

"Not only has dccomp03ition t!tken place on the surface, but it has 
also gone on to a cOllsidel'n.ble extent underground, frequently causing 
subterranean cavities and passages. vVhen tllese have intersected 
bodies of manganese the floors are covered wi.th loose fragments of 
ore, brought t.here in the sftme way as that in the residual clay on the 
surface. KidneY-Rhaped masses of glossy, black limonite are fre
quently found with the cave deposits, and these also have doubtless 
come from the limestone. 

"The figure [Fig. 2] represents a section exposed in a surface pit. It 
shows the decayed surface of the limestone and the overlying residual 
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material, with fragments of ore that have weathered out of the rock. Surface pit. 

It will be observed that the body of ore in the limestone has been pltrtly 
freed from the rock by decay, and that the fl'11gments hltve become en-
veloped in the overlying cln.y. It will also be noticed that the decay 
of the rock has reached deeper where there is ore than where there is 
none. 

SCAT,E 10 feet to 1 inch. 

FIG. 2. SECTION AT TBI': lYIARRHA"!\'ILLE MlN[':, NEW BllUKSWlCK, li HO\\'lKG THE DE

CAY OF THE OUE-BEARING r,UJESTOXIl AND T HE l 'OTIMATI O;>; 0,' RBSIDUM. ORE

BEAnING OLAY. 

A. Limestone. 
B. Manganese ore. 
C. Manganese-bearing clay. 

« Though a large amount of manganese has been t aken from the sur- Workings. 

face clay beds and the caves, yet the deposits of ore in the limestone 
have also been extensively worked, and irt many places the rock is 
honeycom bed with a network of shafts and drifts, following the erra-
tic courses of the ore-bodies in all their intricacies. 

« The thickness of the limeston(~ varies considerably; in one of the The linu-stone. 

pits a depth of twelve feet was found, and a diamond drill boring 
in another part of the property showed a thickness of fifty·fiye feet. 
Probably a greater thickness will be found elsewhere. The bed is 
much disturbed and is folded into small anticlines [lnd synclines, 
but at Mal'khamville it has a general dip to the north-west and a strike 
of north-east and south-west. In many places it contains fossils, and 
sometimes the carhollate of lime of these has been partly replaced by 
manganese, which has subsequently been oxydized, and now exists as a 
black, more or less calcareous, mass." 
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The following table affords more exact information of the annual 
output of manganese in New Brunswick between the years 1868 and 
1894, almost the whole of which was furnished by the Markhamville" 
mines. 

Exports oj },f anganese ores j7"Om j'{ew B7'1tnSwick, 1868-1894.;-

1868 .. . . " ...... . . ...... . .. " ..... . .. . 
1869 ...... "" .... "".. . ... . "" . . . 
1870 . . ....... . " " .... " . . .. " " ... . 
1871. .. ... . . . 
1872 ..... .. . 
1873 ........... . . 
1874 . . .. . . .. . . 
1875 ........... . . .. 
1876.... .. ....... . . .. . ... . .. 
1877 .. .. ........ .. . ..... .. ... " " 
1878 .. . .. " . ... .". """ 
1879. " . ". .. .. . " " .. " " . " " 
1880."."" . ... . """" . .. . . "" '. "" .. "" 
1881. .. ".. ..." .. . ". ..""" " . " " . " " . " . 
1882 .. "" .. 
1883 .. ... "" .. .. . " . . . . " . .. . . .. . . . " . . . . . . " .. . . 
188'1."" ... . ...... . .. ... . "."" .. "" . . ". " "."" 
1885 .. .. .. .. 
1886. " " ... " .. . " . " .... . ... . .. ... .. " ..... .. 
1887 .. ". .. .. " " " .. " . .. .. 
1888....... .. .......... .. 
1889 ......... . . . . . ....... . . ...... . ....... . 
1890.. . . .... . . .. .......... . ... .. ... . 
1891 
1892 
1803 . 
1894 

Total . . 

Tons. Value. 

861 S 19,019 
332 6,174 
146 3,580 
95<1 8,18(\ 

1,075 24,4n5 
1,031 20,192 

776 16,961 
19,1 5,314 
391 7,316 
785 12,210' 
520 5,971 

1,732 20,01G 
2,100 31,707 
1,504 22,532 

771 14,227 
1,013 16,708 

4(;9 9,635 
l,G07 29,5% 
1,377 27,484 

839 20,572 
1,09·1 16,073 
1,377 26,326 
1,72fJ 34,248 

233 C,l :: 1 
59 2,025 
10 112 
45 2,400 

23,024 409,203 

In the year 1894, the export practically ceaEed. The mines at. 
Markhamville yielded over one half of the whole Canadian product up 
to the time at which work was snspended. 

As indicated by the preceding table, the manganese ores of Mark· 
ham ville are largely high-grade ores, 'and derive their value not so 
much from their manganese contents as from their being in a condi· 
tion to readily part with their oxygen, and hence to be of service in 
such chemical processes as demand .the free USB of the latter. Among 
these are the manufacture of chlorine, the decolorization of glass and 
the making of varnishes and cements, and for these purposps the Mark
hamville product was chiefly used. Other usea to which they are · 
adapted are the construction of Leclanche batteries, the manufacture 
of disinfectants, such as mangana-!:e and permanganate of potash, as' 
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colouring materials in the printing of calicoes, the staining of glass, 
pottery, brick, etc., and the making of. paints. For the manufacture Applicatiolls. 
of spiegeleisen and ferro-manganese, alloys of the metal used in the 
manufacture of steel, the "available oxygen" has no importance, and 
much cheaper ores may be employed. But little of the Markhamville 
ore was, accordingly, used for this put'pose. 

In preparation for market, the better class of ores, knowll locally as' 
high-class ores, were first crushed, then washed and finally sized in 
screens, to be afterwards loaded in old petroleum barrels, containing. 
something over 1000 pounds each. These were usually estimated by Estimation 
h . b' b I' h b . of values. t ell' appearance, ut sometImes y ana YSIS, t e very est rangIng as 

high as ninety-six per cent of pure manganese ore, worth about five 
cents per pound. The lower grades, under the name of" furnace ore" 
or "metallic ore" were shipped without special treatment, the price 
being based upon analysis, fifty per cent of manganese being employed 
as the standard. In the year 1888, the price in Eni!land of this latter 
ore 'was $15 per ton. 

The Markhamville mine is said to have produced some of the high
est grade manganese found in the world. 

The following are three analyses of high-class ore from Mark- Analyw~ _ 

ham ville, taken from The Mineral Resources of the United States, 
1888 :--

1---------·---
I -- I No. 1. No.2. I No. 3. 

I M::~lleHe ~in::~-:_---Il-:~----.1
1

--- -

Manganese peroxide. . !)7' 25 96 -62 
Silica _. '55_ 
Iron... ... '75 
Iron peroxide 
Barium. .. . . . .. ' 
Baryta and Silica ..... 
\Val,er 
Lofo!s. 

Totfl,l. ..... _. 

Trace. 
'S5 

'95 
Trace. 

'D5 

100'00 I 100'00 

'78 

'S5 
Trace. 

1'75 

100'00 

An lLnalysis of furnace ore (No.3) as quoted 1Il The Mineral 
Resources of the United States, 1885, gave :-

4 

Peroxide of iron. .. 
Peroxide of mangfl,nese ... 
Cfl,rbona-te of linle. 
Silicfl, .. 
8\1lphur. 

POl' cent. 
3'75 

52'74 
13'40 
9'50 

'02 
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Glebe mine. Glebe Mine. - This mine was situated three miles north-east of 

m'd"," 
Mountain 

iuas. 

({eological 
ondition. 

Markhamville, and about seven miles from the I. O. R. at Sussex. 

According to Dr. Penrose, the ore waR found in a limestone 
resen~bling that at Markhamvilh" though much less disturbed than at 
that place, and dipping gently to the west. The ore occurs in the 
limestone in nodule~ and thin layers, frequently absociated with calcite, 
a.nd following the general direction of the stratifiCf\tion. Several shafts 
and tunnels were opened, the deepest being eighty-five feet. 

Operations at this point were carded on for a short time only, and 
no particulars are now available. 

Jordan Mo~mtCbin.-This mine, discovered in 1882, is situated on the 
souch·eastern side of Jordan Mountain, and near the head of a brook 
fOl'ming one of the tributaries of Smith Oreek, itself a branch of the 
Kennebecasis River. It is distant about seven miles from Sussex 
station on the Intel'coionin,\ Railway, and about seventeen miles from 
Markham ville, being connected with the former (with the exception 
of about a mile near' the mine) by a well built and easily travelled 
Ghoroughf;)'I'e. 

The general geological relations at Jordan Mountain are similar to 
those of M Itl'khamville, i. e. the ores are similarly found in Lower 
Oarboniferous strata neM the contttct of the iabter with older meta
morphic 1"0C:,S (gneis~es, felsites, etc.) presumably of pre-Oamhrian age. 
But instead of occuning, as at the locality last named, chiefly in lime
stones, or in clayey deposits which have been formed by the decom
position of the limestone, they are here found in connection witb shales 
and shaly conglomerates, made up largely of fra.gments of the oldOl' 
I'ocks on which they rest, which are oistant from the mine only about 
200 yards. The mine, so called, is merely a trench, which at the time 
of examination, severed years ago, was found to be about seventy feet in 
length, wi th a depth of from ten to twel ve feet. The sides of this trench 

o "ei;. show the shaly conglomerateI'< dipping in each case to the south-east at 
.. n angle of 700

, II' hile the base of the trench was chiefly occupied by 
the deposit of manganese, extending for a distance of about sixty-five 
feet, with an average thickness of about six feet. 

In approaching the ends of the cutting, the ore·deposit was found to 
thin out rapidly and to alternate with the conglomerates j but the 
trench had not been opened sufficiently far to enable one to form a 
very accurate idea, either as to its extent or character. Its appear
ance was that of a lenticular mass confOl'mable to the bedding rather 
than that of a vein, but such mode of OCCU1Tence has already been 
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referred to as common in manganese deposits, and has little bearing 
upon the total quantity of ore which the beds may contain. About Removal of 

ore. 
250 tonl.< are said to have been removed. 

In addition to the main vein, small veins and stringers of manganese 
oxide were observed penetrating the sun'ounding rocks for a distan<:e 
of twenty or thirty feet, while in some instances angular fragments of 
conglomemte were apparently cemented by the ore into a 80rt of 
breccia. 

This brecciated character of the Jordan Mountain deposits, in con- Brecciation of 

trast with those of Markham ville, is interesting, as being, ftccording to bed~~anese 
Dr. Penrose, a common feature in connection with manganese ore-beds 
both in Canada and the United States. Thus at Tenny Cape, in Nova 
Scotia, i his feature is very conspicuously seen, as it is also in t.he great 
deposits of the Batesville region in Arkansas. Tn discussing its pro-
bable origin, the author referred to, points out that the brecciation is 
confined to the manganese-bearing strata, and therefore call hardly be 
the result of folding, especially as the associated beds are of a, charac-
ter which would make them equ~lIy susceptible to the effect.s of 
shearing; and is inclined to ascribe the result .to chemical action, this 
action being possibly connected, in some instances at least, wiLh the 
associ'.ltion of gypsum beds. None of the latter, however, have as yet 
been observed in immediate proximity to the JOordan Nlountain 
deposits. 

The ore of the main vein at Jordan Mountain is mostly a fine-grained Cbaracter 

1 · f . h d· bl I I 1 of 01"C8. pyro uSlte, 0 a maSSl ve c aractel· an 1 ron- ac c or stee -gray co our 
and dull lustre, but exhibiting also crystalline veins and masses. 
Probably with the pyrolusite is more or less mangan ite and other 
oxides. The rocks in the vicinity ~1re everywhere stained brown from 
the presence of the same ores, and trial-pits opened upon other portions 
of t he same property at considerable distances from, but on the same 
general line as that of the vein already opened, have been found to 
contain manganese in greater or less abundance. Of specimens collect-
ed at ra.ndom, some were found to be quite pure, while others contained 
a considerable admixture of quartz. Limonite, hrematite, barite and 
calcite, all of which occur at Markhamviile, were not observed at 
Jordan Mountain. The absence of clay deposits here is probably con
nected with the absence of limestones. 

The following are several analyses of the Jordan Mountain ore :.-
4 
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1. Analysis by Prof. P. B. Wilson, Baltimore, }Jd., Nov. 7, 1887 

~i"'nganese binoxide 00.. .. . . . . . . . .. . 
(Equal to metallIc manganese 54 57). 

Iron oXIde .. ... . . ......... . 
Silica ...... . 

Pel' cent. 
86'OS 

0'87 
2'SG 

2. Analysis by Dr. Olto Wirth, PittRllUrgh, Pa., ~ov. 22, 1887 : 

1Ietallic manganese ..... 
Iron ........ " .. . 
Siliea ... "." .. "." .... """" ....... "." .. 
Phosphol'U8 """ ... "" 

Pel' cent. 
52'88 
1"18 
9"70 

"014 

3. Analysis by Pennsylvania Steel Company, Dec. 12, 1887 : 

:Manganese .. " " . " " " . 
Silica .. " ........ . 
Phosphorus ... _ " .. 
Sulphul' ....... . 

Per cent. 
57'37 
0"23 

0'015 
0"01 

Q1Laco Head Mine.-- This mine was also examined by J), Penrose, 
whose description of its features could not well be improved. It is as 
follows: "The Quaco Head mine,is situated on Quaco Head, on the 
north shore of the Bay of Fundy, one mile south of the Lown of St. 
Martins, about thirty miles east of St. John, and twenty-foul' miles 
south of Markham ville. It forms a hold hf'adland protruding into 
the bay for almost a mile and forming the southern barrier of Quaco 
Harbour. A branch railway connects St. Martins with Hampton, on 
the Intercolonial Railway, which runs thence to St . • J ohn, making the 
total distance from Quaco Head to St .. J ohn, by rail, fifty-one miles. 
The mine has been worked at several different times, and up to 
April, 11,89, several hundred tons of ore are said to have been taken 
out. The property was acquired in 1889 by the Brunswick Manganese 
Company. 

"The manganese is sometimes crystalline, repres('mting pyrolusite 
and possibly also manganite, while at other til1les it is hard and 
massive, possibly representing psilomelane, and still again i.t is in 
porous, honeycombed form. These ores are found in Lower Carbonifer
ous shales and limestones, associated with a large COli glomerate bed. 

" The rocks are greatly disturbed and have been much shattered and 
broken by igneous intrusions. "They now stand at steep angles, 
sometimes almost vertically, exposing, in different parts of the head
land, areas of limestone, shale and coarse conglomerate. Masses of 
igneous material protrude into these beds at different points, and 
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ou either side of the headland are beds of Triassic sandstone and 
fine conglomerate lying unconformably on t.he upturned edges of the 
older rocks. 

"The {)'eneral section [here reproducedl shows the relation of the Geo)ogic .. l 
'" sectIOn. 

different rocks. It will be seen that the conglomerate forms the 
. highest part of the headland, that to the nOI·th-east of it are successively 
the sllale, limestone and an igneous intrusion, and that t.he Triassic 
sa,nd~tone occupies both sides of the headland. 

H('l'iwlItal sc,de GGU f,,~t to 1 inch. V0l'ticnl.cale 100 feet to 1 inch . 

....:-L Lime~t01w. 

}3. Sh"k. 
C. Conglolllerate. 
D. Tri,u;~ i c '[I,lIdstone. 

" The ma,ngn,nese occurs >,s nodules and irregular, discontinuous veins, Mode of 

in both the shuJe and the limestone, though the lal-ger quantities are occurrence. 

in the form er. The nodules vary f"om ·the fl'action of fln inch to sev-
eral inches in diameter, and the thickness of the veins is equally vari-
n.ble. The disturbed chltracter of the rocks renrler's it somewhat 
difficult to determine the thickness of tlle main ore-bearing bed, but it is 
probably not over thirty fee~, though smaller quantities of manganese 
[l,t'e found in the rocks on eithel' side. The ore is scattered through this 
thickness in very variable quantities. The f1moullt of commercially 
availabJe ore at Quaco Head is small. 

" The igneous rock is a hftrd, light-gray, close-grained material of a 
texture somewhat like trap. The limestone is like that of NT arkham
ville, though it is much reddened at the contact with the igneous rock. 
The conglomerate bed is composed of coarse pebbles of metamorphic 
rocks.· It dips steeply to the south, and forms a bold bluff, on which 
the lighthouse of Quaco Head is situated. The sandstones and con
glomera.tes at each end of the section are of a brick-red colour, and 
vary from coar'se sandstone to a fine conglomerate, with pebbles froUl 
11 quartex- of an inch to one inch in diameter, both sand and pebbles 
being composed of white quartz stained by a ferruginous cement. 
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Sometimes these beds contain small irregular seams or nodules of ma,n
gallese ore, which, however, are in very limited quantity, and have 
doubtless been derived, during the deposition of the beds, from the ero
sion of the Lower Carboniferous rocks." 

The accompanying analyse, by Dr. A. lVI. Comey, show the compo- . 
sition of the better grades of ore from Quaco Head, 

Analyses of Manganese ore from Quaco Head, New Brunswick. 

I I 

Co""""ID'~" I Com",", ... i",y'l Poro». "~'''y 

Manjl'ane!,o PBroxid-e--·.- . -.. ---- :- ~-.. I--71-fi-l---: -- or;-;--
FerrIc oXIde. ..... .. .. .... 2 19 I l'ID 
Calcium. _ . _ . . I trace. trace. 
Phosphorus . _ . I O· 02 0 -04 
Sulphnr. .. .. _ _ : : : : : : : : : ' J O· 00 0 00 
Insolube silicates.. . [ 8' 37 U '66 

Manganese . 
Iron_ 

! 

:58-20 
1-5::1 

G7 '1Ii 
1-23 

" The ore-bearing roeks can be I;raced back on thfl prumontory a t ill
tern\ls for nlmost a mile, to a place where ml opening has been made 
on the fa,rlll of Mr. Molaskey. On the north side of the Head, small 
scattered nod ules of manganese ol'e Me found in the gravel drift that 
lines that part of Quaco Harbour and extends inland over the Lower 
Carboniferous rocks. They hnve doubtless been derived from the lat
ter rocks during deposition of the gravel, in the same w<\y that the [Oed 
s,wdstone just mentioned obtained its mang,mese contents at an ear
lier chote." 

S,tlisbury Bay On the e:lst side of Salisbury Bay, in Albert county, it small deposit 

Shepody 
Mountain 
'mineo. 

of manganese ore occurs near a contact of Lower Carboniferous and 
Tl'iassic ~andstones, but is not of economic importance. 

In the vicinity of Elgin, in the same county, large piece~ of good ore 
are scattered over the surface, but when seen (1878) their source had 
not been ascertained. ,x-

SheporlAJ Mount(~in.-This eminence, one of tbe highest ill southern 
New Bl'Unswick, having an elevation of about 1000 feel, has a coru
posite structure, its lower half being composed of chloritic hydromica-

--------_._-
"Report of Progl'ess, Geol. SUl'v. Oan., 1878-79, p. 1.8 n. 
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schists and related rocks, tOI'ming a portion of a long ridge of such 
,;ediments extending along the St. John and Albert county coasts; 
while the upper half consists of Lower Carboniferous stl'ata, including 
the mmal association of gmy, more or less bituminous limestones, red 
conglomerates, red and gray sandstones and shales. On the nOI·th-east 
side of the mountain, near the road leading from Hopewell Corner to 
the Albert mines, t.he conta.ct of the two sets of rocks may be seen, 
n.ud in the lilllC'ltones occuning hel'c are the old excavations of the 
Hopewell Manganese jvrilte~. 

These mines were opened about the year 1860, by Mr. Steadman, of Hist.ory. 

Hopewell, an adit being driven horizontally into the limestones for a 
distance of about fh'e hundred feet. From the latter a eonsidel'able 
qUH.lltit,l', at lccwt 500 tons, was removed and shipped partly to Eng
la.nd and p"rtJy to the United States, bringing, it is said, about $50 
PCl' ton, though exact I'eturns oE the product are not now available. 
The ore was a com pact black oxide, leHs e\'y;;tallized than the ores of Nntlll'e of ore. 
Markham ville, but said to be of very high grade. It was found to 
occur both in vein8 and beds, of which the latter attained in places a 
thickne~~ of ti ve feet. Owing to vl1riOlls causes, however, of which 
little i~ now known, work wa~ abandoned many years ago, and the 
wOl'ks have long been in ruins. It is thought by many that the 
depo~its of mn.nganese are by no means exhausted. 

Tile third class of ml~ngane~;e ores to which reference has been lIIade 
nre the ~upnl'licil1l, impure and more or less enl'thyores, comlOonly 
knowll as wad 01' bog I\ltmg.1nese. These are found in beds of greater 
or less ex ten t, and wi t,b varying proportions of llIa·nganese oxide, ill 
lUany I.w.rts of t.hc pl'Ovinee, but with one exception have been con
sidered lL' hei.ng without vallie. This exception will now be more 
p>l.!'ticularl y noticed. 

Bog Man,qct·nese 01' JYcul of D£twson Settlement, Albe1't county.- Daw.on 

Tbis very remarkable deposit is located about five miles and a haH ~e:~;~'ft=~t 
from the tOWIl of Hillsbo!'ough, on the !llope of it, hill inclining nOl'th- > 

easterly at fI. low fl,llgle towards a SIl1H.ll brook, flowing thence to the 
Petitcodiac H.i vel', and whose opposite slope is occupied by the settle-
ment above named. The upper part of the first I'idge is wooded, but 
between the edge of the latter and the bl'ook the ground is cleared, 
and upon removal of a thin coating of veget."ble matter, usually not 
!\lore than two inches in depth, is found to be everywhere covel'ed 
wiLh a vel'y nne hlack powdel'J deposit, consisting essenti,~lly of man-
ganese oxide. 
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The property, as leased, embraces an area of abou~ 150 acres, 1tnd 
upon a.bout eighteen or twenty acres, or as far a~ searched for, the ore 
has been found, the deposit varying in depth from a lew inche, to 
thirty feet. In a survey recently made hy a Crown Land ~urveyor, 
seventy-three borings were made, in squares of une hundrt>d feet, twer 
a space of seventeen acres, showing an fLVemge dept.h of six feet 
seven an,d thl'ee-qlmrter inche~, equal to 1900 pound, to the cubic 
yal·d. There is, (l,ccordingly, nlredCly in sight iLnd n,I'ailahle for use :-

In sitll ull hills icie, 17 ITC1'8S •. 

In dl'.\'illg .hollse a,lId 8heds .. 

Tot.al . . .... , ... . 

'l\lllK 

173,]7(; 
400 

173,jj(j 

Acco1'ding (,,0 the statemell\;s of the manager of thu prolJeny, Jil'. 
R. P. Hoyt, to whom I am indebled for assist,Ll1ce ;I.ne! valuilble infor
m(\,tion, the iron rods used in the above boring~, in many of tho deepest 
places, f,LiJedto go down over twenty/he 01' thirty feet, and then 

struck what was apparently bard mangtmese ore, fill t.h:tt the "ho·. e 
I'esults indicA.te the minimum quantity. The general a~pect. of the 
ground i8 shown ill an a.ccompanying photogmph, representing one of 
the numerous tJ:enclle~ du .ll, in the comse of developrnf~nt. 

Twelve t1.mdyses of the ore have been made by eompe:ent 'chemists, 
including Prof. E. P. Dunnington, University of Virginia, 'vVi lJiam 
White, jr., Pittsburgh, Pa.., the chemists of the Cambria Iron \Vorks, 
Johnstown, Pa., the Carnegie Steel Co, PittsoUl'gh, P:L., and t,he 
Illinois StE'el Co., Chicago, IlL, the ",'cmge of tbflse gi ving :- -

j\{etitlllc mangant'.e . 
.;vIetaHip iron. 
S·.lJphm .. 
Phosphol'l1s .. . 
Silica .. 

Pe.l' ('en(., 

4fj'81 
~) H5 

. 0:, 
'0" 

5'3(; 

These ores are thus, in comparison with those of .M'arkhall1villc, low
grade ores, and wuuld be of little or no value for Lhe uses to which the 
latter are chiefly put. N 01' in their natural condition would they 
have commercial value of any kind. [t is, however, proposed to sub
ject them to (I, bricquetting process whereby the pulverulent and absorb
ent mass shall be rendered solid, non-absorbent and capable of flUS), 
handling, in which condition it may be adV'untilgeously used in the 

Propo"ed manufacture of l=<piegeleisen and ferro-manganeso. For t.his purpose 
il.pplicfati·toll to an extensive phtnt, embracing drying furnaces, C0I111)I'essol's, brict!uet-manu ac me ~ . . 
·,f spiegeleisen ting nmchines, etc" h:ts been erederl close by the mangalle~e deposits, 
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iLnd also neat' to the track of a hrflilch rail-I'ay, one mile and >1 half in 
length, built by the company, and connecting with the HarYl'y and 
Salisbury RailwH,y at ft point eleven miles from Salisbury, whencE', over 
the Intercolonial Railwn.y the product TIl"Y be readily sbipped to n.1J Ship[.ling-. 

Canadian ltnd United St.ates points, the freight rate being on ,L basis 
of about ~35,20 pet' ton 1.0 Chimtgo. The shipping point by sen is five 
miles ancl a half by mil from the mine to Hillsborough, with oi reet 
bnding at wharf fot' vessels of 800 tr) 1000 tr)!lS c'Lp,tcity. The rail 
ratE' to Hillsborough i~ about twenty-fi,'e cents per ton, the ves~;el t'ate 
to Atlantic ports of the U nitcel States, and others at a. gt'eatel' di"t,tnce, 
is about s 1.00 per ton. 

On 8,twrnill Creek, which travel'ses a. valley ,dong t,be \\'e~t.el'll l);tse Uthe,". 
C Sh d " '[ ' I I b 1 1 . \oc"htIP'. Ot. . epo' y ~. oUlltmn, nmnganese ore Ja~ )('.en o · scrvel, an( )~ now 

being exploited by Mr. R P. Hoyt, of Hillsboruugh. 

TllP following arldit;ional locali~ies of bog manganeH<" ate indic,\tetl 
by ~pecim (~ ns in the .l\iuHeum of theG ui I'et'sity uf j'\ ew BruJl~wick, 
but of which pltrticulal's ,tte not; now available: --Richibucto, ( Ke llt 

county): Bllll Moose Hill, (Kings cfJunty) ,: Queensbury, (York 
(;OUl~t.Y); Elgin, (Albert county) ; .i.\:l.oores Milb, (Charlotte county); 
and the vicinity of IVoodstock, (Carleton county). One of the 
Fr6c1erietoll cemeteries, just abo"e the old Govcl'I1ment House ill 
Fredericton, is underlain by >l bed of impure wad. 

According to the scale of valuatioll in use >lmong' Cf)Il~umel'S of I1ln,l1 - Ve)"ol·;"n. 

ganese ores (m'ult,iplying the percentage of l1lf111ganese by the pri.ce pet' 
unit, ,mel fOl'ty-fi,'e per I.'ent ore., being worth twenty-eight eents ;J. unit), 
the Dawson Settlement ore w(>old have, u,llowing sixty cents fot'iron 
value, ,L total avel'age I'alue of $13 to 851 4, though portions of it 

woulr1 range much higher tban lhi", At present it is the intention of 
th e company to use the loat.erial ~ol eJ'y in the manufacture of steel, 
a,nel with th1\t object in view it has bought tbe phnt of the Pictou 
Charcoal Iron Company, at Bl'irJgeville, K. S., to which the ore is to 
be sent. In the latter place the company j,.; in posse~sion of 4000 
acres of woodland and twenty-t'vo charcoal kiln;;, whil\~ the plant at 
Dawson Settiement" with railway, has an estimated yalue of aoout 
:lS30,000. The company is known as the Mineral P)'ociuct~ Com-
pany, the head'qual'ters being in New York, with illt-. Russel P. Hoyt, 
of Hillsborough, as general manager. 

Tile pI'ocefls of manufacture now in operation itt Daw~on Settlement Process of 
m,ty be briefly summarized as follows :__ ltIan\lfact.\Il'~. 

The ore is brought in tram-cars f!'Om the cleposits neal' by, and on 
reaching the works is dumped on a platform Oil a level with the feed-
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hopper of It htrge revol ving" drier," the la tter being ;l, cylinder of 
half-inch iron, five feet in diallletel', and twenty·eight feet long, 
inclosed in it brick chamber 10 x H feel., and thirty feet high. By 
the revolution of the drier, which is heated by wood or coal fin~s 
beneath, the matel'ial now deprived of a large part of its water, is 
ca,rri(~d to the end of the brick cham bel', and there d"opped into It 
special COil veyor, hy which it is carried to the foot of a bucket elevator, 
and by this to the top of the building. Here it is made to pass 
thl'Ough a revo lving sc reen with the efTect that the Dllel' part p'lsses 
into and is retltined by the "dry ore bin," wbile the coarser part is 
carried orf to be 1mbjected to the action of a grinder, after which it 
also cOllies back to he again passed through the revolvi ng screen afl 
before. Above the dl'ier is a dust ebarnber with a V-shiLped bottom, 
and provided with II. "piral conveyol' . .By thi~ cl,ny fin e ore which 
nuty be passing along with the steam or gas(~s from the drier is lDftde 
to settle, a,nd thence passes to the foO L of the elevator to be cn nied to 
the revoll-;og sc reen a.ml dry ore bin. 

nricquetting. From the" dry ore bin" thc l1111tcl'ial is removed Lo a mixer, (.here 

Probable 
origin of bog 
manganeHe 
deposit~. 

to be mixed with a. suitahle "bindel'," the nature of which j~ not made 
public. The mixed U1l1.tcl·in.1 is then read y for' the bricquetting machine, 
into wbich it ellters at the top, i~suil)g fl 'om below in the forlll of very 

COUlPII.Ct cylinderfl, each "bout three inches in ditl,UJetel', and about 
two and <t hiLif inches long. These are at once tmllsferrecl, on the 
same level, to cars for' l'cmo\'al. 

Arl interest,ing question, in connection with these deposi ts, is tha,t 
of their probable origin . Upon this point the 10cSllity throws yery 
little light, there being absolutely no exposures of rocks anywhere in 
the yicillity, or a,ny dsiblo ~ource from which tho manganese IDay 
have come. The nearest, rocks are indeed tho::;e of the Millstone f.:.rit, 
thou;;h these are doubtlelw, underlain, as at Hillsborough and about the 
Albert wines, by Lower Ca,rboniferous rocks, including limestones. 
None of these, however, are mar'kedly manga,niferous. It is also a 
little singular that the deposit should have such a decided slope, 
instead of being, as usual with bog-ores, Ile<wly horizontal. Finally, 
the <tbruptne3s with which the deposit enels along r.he line of the brook 
referred to above, towards which it inclines, wllile no such material is 
to be found on the oppollite slope, is abo remal'kltble, and seelllS to 
suggest that the ores are the result of deposition from spring>:! origina
ting on the one slope buf, w~l,nting on the other, while the brook has 
carried off the excess of t,he sol vent water. In support of this view 
it mlty be observed that the hillside on which the 01'0· beds rest. is 
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remarkable for the number of springs which issue from its surface, 
in the waters of which both iron and manganese may be readily 
detected. 

In connection with the subject of the ol'lgin of thfl bog-ores of 
Dawson Settlement, a few wOI'ds relative to the formation of the older 
and purer manganese deposits, such as those of Ybrkham ville, Jordan 
Moun.tain, Quaco, etc., may not be out of place. 

It has been suggested by Sir J. vVm . Dawson that the manganese Othel'View 

deposits in the marine Lower Cm'boniferous limestones of Nova Scotia to origin. 

may have been derived from the decomposition of trappean debris, not 
unfrequently associated with these limestonefl and of contemporaneous 
origin; and a like view to:; taken by Mr. E. Gilpin, Deputy Commis-
sioner of Minr.s fot' Nova Scotia, except that be regards the older 
strata bordering the Carboniferous tracts as being also a possible 
source from which the metal may have been originally derived. Both 
explanations would be equally applicable to the deposits of New 
Brunswick, for igneous ejectiono, in the form of dolerite, diabase, etc., 
are, loS at (~uaco, a common accompaniment of the Lower Carhonifer-
ous limestone~; while in the rocks of the Huronian system, such as 
underlie the nHl.Uganese-bearing strat.a at Markhu.mville and J ordlln 
Mountain, are aJso contained much material of volcanic or semi-
volcanic origin, toese in the latter instances having been found to be 
actual cu.rriers of this metal. On the other hand, the observations 
made by various exploring expeditions, ll.nd especiaJly that of H. 21'f. S. 
Challenger·, have made it cet·tain that manganese deposits, much like 
those undel" discussion, may be in process of formation over many 
portions of the sea-Hoor. 

BITUMINOUS COAL. 

There can be but little doubt that among the minerals of New First 

Brunswick, bituminous coal was one of the first to attract attention, discoveriE>S. 

its mode of occurrence, ready recognition and obvious utility alike 
contributing to that result. It is probable that t he first discoveries 
were made at Grand Lake, and from the beds in that vicinity, coal 
would iLppear to have been obtained in small quantities as eady as 
1782/ but it was !lot until nearly sixty years later, through the 
explorations of Dr. ~bl'aham Gesner, that the full extent of the areas E xplorations 

occupied by coal-beal'll1g rocks was made knowll. Between the years of Dr. Gesner. 

1839 [tnd 1841, Dr. Gesner, in addition to the recognition of limited 
ltreas of such rocks near th~ coast, styled by him the" Chignecto Bay 

·"Rev. W. o. Rnymond, in a pnper rend before t.h" fIi~tl)rical Society of St. 
John, Dec. 1897. 
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Coal fOfmation" <1nd the "vVestmorlancl Coal-field" a~cel'tained that 
a large part of the centml cOllntif's, including the whole of Sunbury 
and Kent, with large portions of Queens, York, Northumberland and 
Gloucester were undel'lain by rocks of the same age. These general 
conclusions were subsequently fully vprified. especially by the work of 
the Geological Survey, ':' with the recognition, however, of the fact that, 
with tt Jal'ge superficies, owing to the approximate horizontality of the 
beds, the formation had ill all probability but little thickness, and, in 
direct contmst to the extl'lwn.gant views of Dr. Gesner, coal-seams of 
inconsiderable amount. As the facts bearing upon this question have 
been largely del'ived fl'OllI explorn,tions in the Grand Lake region, a 
brief history of the operations there will be of . interest. 

The coal mines of Granel Lake are situated on its northern side and 
abou!; its CllBtern extremity, malnly in the vicini!;y of th e Newcastle 
Rinr, on the Salmon Ri vcr, in Chipmnn, a,nd about t.he lowel' part of 
C0<11 Creek, the entire extent of the Newc1lstle basia being estimated 
at a,bou t 100 sqUfLre miles. The country has an average clevlLtion of not 
mOl'e than {ifr,y feet <1bove the lldce, while the surface of the bttel.' is not 
fttl' from sea-level. Thc country, except where cut by wfttcr-coul's('s, il' 
also nearly Hat, wi!;h a drift covering var'ying from a few inches to 
thirty or forty feet. The lake is navigated by s!;camboats and 
small sailing vesHels, the distance from Newcastle to St .. 10hn by water 
hei ng forty-fi ve miles, !tl1d frOB.! Chi pm~Ll1 to the same port about fifty
t.wo miles. Ohipman is now connected by the Central Railway with 
the Intet'colonial Rail way fLt Norton, a distance of forty-four miles, 
and it has been proposed tll"t this line be extended, a distancR of 
thirty-fn-e miles, to Fredericton. The means for removal of the product 
of the mines to market are therefore ample_ 

The development of the mines has been very slow. Indeed, through 
their entire history there has been almoRt a total lack of combined 
and pcrsis!;ent effort. For many years the removal of coal was eff'ec!;ed 
ill a mos!; desultory way, each farmer upon whose land the seam was 
cxpo~ed devoting a portion of bis winter's leisure to getting out what 
was needed for his own use, or occl1sionally hauling a load on sleds to 
Fredericton. A consider:1ble qUl-\ntity was also sent to the same place 
or to St. John, mostly the former, by wood· boats, obtaining a ready 
sale. Little or no care was, however, taken in the handling of the 
coal. Screening, if undertaken at all, was very imperfectly done, and 
no attempt whatever w(],s made in the direction of system or economy. 
To a considerable extent the same state of things still prevails, 

" Report of l'l'ogl'e~", Geo!. Surv. Can., 1872-73. 
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all tending to give the cOI.tl a reputation considerably below its ['eal 
value. There being only one seam of coal, hut twenty· two inches in 
thicknetis, and this occt1ITing often so near the slll·fuce as to be 
obtained by the simple process of stripping and qUfLrrying, the cO~Ll 

was liable to considet'able deterioration from expo~ure, dirt, etc., 
detracting still further from its value. Even at the present time, so 
slight is the attent,ion p<tid to preserving the quality of the coal, that it 
is often loaded fLnd unlo~Lded several times in surmounting the low 
~wells of the sUl'face which intervene between the pits and the whilrf, 
wbile at the htter it is not even dumped upon a platform, but thrown 
upon the ground, to be further mixed with earth or ~rushecl by the 
wheels of p'lssing vehicles. 

It has been said that practically only one seltJil of cOfLl, twenty· two Tbicl<lle&i of 

inches in thickness, exists at Grand Lake. The idea that other and xe
A'1>m. 

thicker seams might be found at greater depths was long entertail~ed, 
and was favolll'ed by what was known of coal-development in Nova 
Scotia. Accordingly, in 1837, a company was formed to test this point 
by boring. As a re,mlt, at a point about two miles fLbove the mouth Result of 

of Salmon Rivllr, a bore-hole was sunk to a depth of n little ovel' 4-00 bol'illgsin 18:37 

feet, the return of the borings embracing, at, a depth of about 250 feet, 
"eight feet of shale and (;oal." The relative amonnt, of each was not 
~tat!ld, and prominence is given to the shale j still tbe result was 
regarded as affording some encouragement towards more systematic 
and extensive mining. )1 othing, however, bE-yond the continllal 
removal of the" surface seam" was actually done, and it was not until 
1866 that further borings were nndertaken, in this case at COltl Creek. Boriugs Hl6G. 

A depth of ninety-six feet was attained, but showed no coal. In 1870 
still Itoother boring, hut equally without result, was wade on Salmon 
Ri vel' to a depth of 217 feet. 

Of the above borings the first was cel'tainly unreliable and incon- Results. 

ciusive, while the two last were d!lcidedly unfavoumble. Still the 
impr!lssion continued to prevail t,hat tho question hltd not been fln:tlly 
~ettled, and with a view to itR determination, the assistance of the 
Geological Survey was invokEd for the purpose of making a more 
thorough olncl systematic investigation of the whole subject, the sum of 
$4,000 being at the same time appropriated by the local legislatul'e 
for the purpose of assisting tbe investigation through the use of a 
diamond drill. In pursuance of these undertakings, the whole field 
was very thoroughly examined, the position and nature of all outcrops 
determined, and the geological structUl'e carefully studied j the general 
conclusion being that the area of the Grand Lake p-oal-field propel', 
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embracing about 112 square mile~, was evidently that of a shallow 
basin, with a maximun depth not exceeding 600 feet, and of this fully 
200 feet belonging to the lower or barren measures_ This conclusion 
was in a mea8ure confirmed by the results of the borings, which at a 
depth of 217 feet were found to have passed entirely through the coal 
formation, bringing up character'istic cores from underlying and older 
rocks, and showing no trace of a.ny beds other than those neal' the 
surface. Notwithstanding, however, the removal, which would thus 
seem to be conclusive, of any reason for belief in deeply seated beds, 
the same observations sufficed to show that the surface seam, if, as is 
pf'obable, the latter underlies t,he entire area, must contain a. hlrge 
qultntity of coal, and t;hat this, from the ease with which it is worked 
must possess a considerable aggregate value. Taking only the 
N eweastle area proper into account, the estimated amount of coal 
contained therein is 22,135,449 tons, or, if the associated areas of 
Salmon River and Coal Creek be included, (a~out which the infor
mation i'l less conclusive,) the total will be nearly 155 million tons. 
Of this it is probable that from 100,000 to 125,000 t.ons have already 
been removed . 

The output of the Grand Lake coal mines in 1863 was about 3000 
chaldrons, and since th '1t time hits averaged about 4000 chaJdrons an

nually, the chaldron being about one and a half tons 01' 3200 lbs_ Of 
this about 1000 cbaldrons go to Fredericton, where the coal is useel in 
the eledric light works and water-works, as well as in factories, mostly 
for steam-making purposes. Its sfllJing price in Fredericton is now 
about $3.50 per chaldron, though in some cases as high as $4_ It is 
sent by water, at a cost of eighty cents per chaldron. From Newcastle 
all the coal now goes by wa,tel', either to Fredericton or St. John, the 
pI'ice being a,bout the ~ame. ~'rol1l Chipman none has been shipped 
by water either to Fredericton or St. John, but what is here raised 
(the amount being small,) is useu on the Central Railway. 

In 1891 an attempt was made to m<1nufadure coke; and again, two 
years later', by Messrs. Geo_ King and Silas Mc~\,Iahon, but the work . 
was not pushed beyond a test. The coke was pronounced good, but 
for some reason not ascertained the work was abandoned. 

The average work of one man at the mines is about one chitldron 
pel' day, of good coal, at a cost of $1.50. With a thicker seam coal 
could be readily extracted at a cost of fifty cents. 

The soil covering varies from three feet. to thirty feet. If not. more 
than seven or eight feet in depth the soil is "stripped." Beyond that 
depth it is usual to go under. The seam lies nearly at the level of 
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the lake, and much difficulty is experienced in connection with drain
age. No pumps have been used, except in one instance, by Mr. Mac
]<'arlane, of l<'redericton, the small size of the seam not making the 
inducement sufficient for the introduction of steam pumps. 

In the Geological Survey Report for 1873, full descriptions are gi ven Rece~\ . 

f II 1 . d h' D ' th "t f J • eXaminatIOns. oat 1e opemngs rna e up to t at t1lne. urll1g e VISI 0 t le WrI-

ter in 1897, an interesting opening hfld just been made on tile farm of 
Robt. Cox, now leased to the Central Railway on the Emigrant Settle
ment road, about four miles from Newcastle Landing. It is fairly 
representative of all. A stripping has been here made showing a sur
face of coal for about fifty feet in length by ten feet in width, and 
having a gentle slope west· northwest of about one foot in twenty. 
The soil covering, which at one end is about five feet deep, increases to 
about ten feet at the other, and is largely clayey, with many imbedded 
blocks of sandstone and shnJe. The following is 11 section of the 
exposure :-- . 

Soil .. 
Good coal. 
Shale and clay ... 
Coal" " " . 
Fire-clay, at least 4 feet deep, but of which the 

bottom has not been reach"d. 

5 to 10 feet 
22 inches. 
6 

11 

The coal is firmer and can be mined in larger lumps here than at many 
of the openings ill Lhe \·icinity. 'l'heseam is doubtless the same as at other 
localities in the N ewcftstle field, differing onl'y in the i'D.Ct that the clay 
and shale pal·ting found here between the upper a nd lower part of the 
seam, is elsewhere usually shale only, locally known a.s "bone". The 
lower coals are usualiy not removed, as affording a good solid foundation 
on which to work, in preference to the soft clay beneflth. 

It may here be noted that a tramway down the valley of Newcastle l'rampol'i. 

River would pass neal' most of the important openings, and by doing 
away with the loading, dumping and reloading already alluded to, 
(which tends to reduce the coal to very small fragments, if not to dust), 
would serve to bring the coal to market in a much more satisfactory 
condition. 

At! to other parts of the New Brunswick coal-field, it would be out Other '\\'ea~. 

or. place to describe here in detail all the localities at which outcrops 
of coal have been observed. In most instances the seams al'e small 
and of no economic value; but as bearine; upon the general question 

"Report of Progress, GeoJ. SUl'v. C",n., 1878-7(1, p. 20 D. 
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of the diameter of the field and it~ pos8ible !;upply, it Dlay be well to 

enumerate them brietly,:x They are as rollows :-

QUlmNS COUNTY, 

Clones Settlelncnt,- -According to explomt,ions made here by Dr, G, 

F, Matthew, there are two seams, with thicknesses respectively of one 
and two reet, The quality of the coal is good, and some attempts to 
work it were made in 1872, but the situation of the mine being UIl

fa.vourable, these were soon abandoned, * 
Otnabog and Me?'8erenn Jh'oo"ks, 

p, 219, 

S1J~UCHY COUNTY, 

.Nea?' 7'1'acey, 

Report of Progress, 187273, 

NO'J,th·1.Uest O?'Olnocto, below mouth of Hal'dwood Cr'eRk-Seam of 
fi ve inches, 

J'h?'ee-t1'Qe C1'eel.:. Borings made here reached ,t depth of 600 
feet, but failed to show seams of coal. 

TOI'tlt-we"t B ','unch of 01'01IW(:lo RiveT, one and a half llliles above 
the mouth of the Yoho stream. Coal seams foul' and five 
inches, 

Yon K COUNTY. 

}htshwaaksis R-iv(~r . 

Taxis Ri1)et', 

Cm';'; Settlement, 

FrinGe Will1:am, 

.l\: ",,""I.' COUNTY, 

Coal CTeel.:. 

GLOuCESTER COUX'l'Y, 

~re'w Bandon 01' Stondw.ven,-The stone quarries opened at this 
locality, as well as at Clifton, neal' by, upon the ~outhern shore of the 

Bay C:hnl"ul'.i. Bay Chaleurs, besides affording a fine exposure of Carboniferous strata, 
lying probably neal' the ba~e of the system, show also a seam of coal 
about eight inches in thiclmess, while otber seams are said to ~how at 
low water, one of them with a thickness of eighteen incbe~. The strata 
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exposed in the nearly vertical bluffs which form the shore £01' sevel'a} 
miles, consist below of massive sandstones, often of pale-greenish 
colour, with thin intercalated beds of shale (the latter often replete 
with fossil iems admirably preserved), and above of gray, green and 
red crumbling shale, the whole series showing a very gradual south· 
east dip. As representative of the probable structure of a large part 
of the coal-field in this county, this coast-section is vet'y instructive. 
The total thickness of exposed beds is about seventy-five feet. 

KINGS ComI1·y. 

Dunsinane.-At this locality, which is a few miles east of Sussex DunsinallC, 

and close to· the track of the Intercolonial Railway, a seam of bitu- Kings county. 

ruinous coal occurs, with a thickness of about twenty inches, the 
associated rocks being gray sandstones with blue, gray and reddish 
shales. In the latter are typical Carboniferous piants. A number of 
excavations have been made, in one instance to a depth of sixty feet, 
but without further result than that stated. 

During the yeat' 1897, boring operationR were undertaken with the 
drill belonging to th" provincial government, and a depth of nearly 
1300 feet has since been reached. All the rocks passed through an) 
such itS belong to the coal formation, most of them being fine bluish
gray sandstones, associated with grit and fine conglomerates, but with
out red rocks. The unexpected thickness of the Coo.l Measl1res at this 
point is very remarkable, and must have an important bearing upon 
the possible thickness elsewhere. 

Longs C1'eek. (near mouth.)-Seitm ten to twelve inches, but very im· Longs Creek, 
pure. Queem 

county. 

In regard to the question of the probable productive capacity of 
the New Brunswick coal-field, the facts afforded by the Newcastle or 
Grand Lake basin are of the utmost importance. Considering the Discussion ~on 

results of the careful surveys of this district (fully detailed in the coal supply. 

Geological Survey Report fOt' 1873), together with the results of 
borings and mining operations, no reasonable doubt ,~an be entertained 
that, in this particular basin, the coo.l formation is vElry shallow (pl'Ob-
ably not exceeding 500 feet), and that the twenty-four inch seam which 
has there been so long worked is practically the only one present. 
The structure of the district aL the same time shows that this seam, 
occupying a low position in the Carboniferous formation, rests upon a 
floor of older rocks, including red sediments and trappean overflows of 
the Lower Cat'boniferous formation, in such a way as to clearly indicate 
not only unconformity but also extensive el'Osion between the two. It 

5 



66 M NEW BRUNSWICK. 

Thic.kberr seams is, therefore, possible that while the Coal Measure rocks over cel·tain 
POSS] e. 

tracts, as over prominent ridges of the underlying beds, may be very 

Three-tree 
Creek, York 
couuty, 1897. 

Borings at 
lVloncton, 
1897. 

thin, (or, as at Newcastle Forks and Coal Creek, may allow these to 
protrude through them), at other points, where underlying pre-existing 
"alleys or depressions exist, they may have a thiclme~s corresponding 
to these depressions. In these lattel' cases it is <1lso possible that, 
with greater bulk of strata, they may include more seams of coal. 

This condition of things is really typici11 of the entire central coal
field of the province. The strata are everywhere in an attitud e
varying but little from horizontnJity j the seams of coal approxiruat.e 
in thickness to that of Grand Lake j the associated fossil pla.nts 
indicate about the same horizon; and the thickness of beds exposed 
in river-sections arfl too inconsiderable to admit of any conclusion being 
drawn as to what the total thickness is, or the extent to which it may 
vary. The only possible way, therefore, by which to test its produc
tive capacity, is that of instituting systematic borings, along several 
parallel lines, at such intervals as may clearly indicate the varying 
thickness of the formation, and reveal the presence of additional seams 
of coal, if any such exist. Even should the results be negative, the 
information obtained would be of value as substituting certainty for 
conjecture, and thereby tending to save the useless expenditure of 
money. 

In addition to the borings at Newcastle, Salmon River and Coal 
Creek, previously referred to, borings have already been made at several 
other points with negative results_ One of these wall at Three-tree 
Creek, near Fredericton Junction, where, in the year 1873, a diamond 
drill penetrated to a depth of 600 feet, but found no coal. 

Another locality is the vicinity of Moncton, where during the sum
mer of 1897, with a diamond drill leased from the local government, 
a number of bore-holes were made, in some instances to consider
able depths. A visit to one of these was made by the author of this 
report, the locality being the farm of Peter Wilson, about nine miles 
north-west of Moncton and near the base of the southern slope of 
Lutes Mountain. This latter is a ridge of coarse red conglomerate, of 
Lower Carboniferous age, associated with reddish felsites, boulders of 
which strew its sides. The bore-hole is close to Wilson's house, and 
less than a furlong from the conglomerate ridge. At the time a depth 
of 120 feet had been l'eached, a.bout two-thirds of this being in a very 
fine rather dark-gray sandstone, while the beds below were generally 
reddish, though less markedly so than is usually the cas.e with Lower 
Carboniferous strata. No beds of coal were passed through and this 
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notwithstanding the fact that an eighteen inch seam was said to ha ve 
been exposed, sume fourteen years ago, within a few feet of where the 
present boring has been made. No rock is visible at the surface, the 
beds being covered with about eighteen feet of clay, in which some 
small fragments of coal were seen. Two miles west of the above, 
another boring obtained a depth of 737 feet. n is proposed that the 
cores obtained from these several borings, togethel' with those derived 
from the operations at Dunsinane, shall be sent to Fredericton for 
critical exo,mination. The results there obtained, with additional 
data derived during the past summer (1898) from examinations over 
various parts of the coal-field, will be embodied in another report now 
in course of preparation. 

ANTHRACITE. 

The occurrence of anthracite coal, in limited quantities, in the F.irab 

D · £ S J fi . b dIscovery. evoman rocks 0 t. ohn county, was rst brought to notlCe y the . 
observations of Dr. A. Gesner,iI- in the year 1839, small seams of such 
coal having been noticed by him in the neiqhbourhood of the Lepreau 
River, and subsequently, in the form of trunks of trees converted into 
anthracitic m!1tter, in the vicinity of Little River, east of the city of 
St. John. Later observations showed that such coal was not of 
uncommon occurrence in the rocks referred to, but at two points 
only, both in the Lepreau basin, arid not far apart, did the quantity of 
coal appear to be such as to warrant any attempt to work it: 

The locality in which mining operations was first undertaken, Location n.t 
. 1877 h f - B' h d ' £ Lepreau. In ,was t at 0 Lepreau aSln, a sort 18tance west 0 Bas in. 

the line between St. John and Chadotte counties, on the land of 
Mr. G. R. H'1nson. t Several shafts were here sunk, one of them 
reaching a depth of 140 feet, the strata penetrated consisting largely 
of gray sandstone, but with alternating beds of shale, both of which 
carry, somewhat abundantly, characteristic Devonian plants. At a 
depth of 125 feet a seam of mixed coal and 8h11,1e was found, having a ~rsi~~Of 
total thickness of fifteen feet; but the shale was irregularly distributed operatic!Il i;. 

through the coal, of which not over four feet could be found at any 
one point, and this much mixed with earthy matter. An analysis of 
s!1111ples from the outcrop, made by Dr. B. J. Harrington, gaNe 36·88 
per cent of ash; though two other analyses, of selected samples from 
lower levels, reduced the proportion of impurities to twenty-one and 
fourteen per cent respectively. When tested on a large scale for steam 

" First Repcrt on Geology of New Brunswick, pp. 51-53. 
t Rp.[Jort of Progress, GeoJ. Surv. Can., 1876·77, p. 345. 
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producing purpC'ses, the coal is 8aid w have ignited l'en,dily, and to
have had good heating capacity, but, as might be p.xpected, burned 

Development. imperfectly, leaving a considerable quantity of clinkel·. Work 

Geological 
horizon. 

Physical 
character. 

Probable 
origin. 

was carded on at, this 10cnJity, IDOl'e or less continuously, for four or
five years and then abandoned. Considering the nature and age of 
the associated rocks, the impurity of the larger part of the product 
and the difficulties attendant upon its removal, it does not seem 
probable that mining operations of a profitable character are ever 
likely to be prosecuted here. 

ALBERTITE. 

No mineral found in New Brunswick has awakened more interest
than this. N one is so peculiar in its nature and associations, none has 
been the subject of greater controversy, both scientific and legal j upon 
none has more capital been expended, and from none has a larger re
turn been obtained. 

The mineral is essentially confined to the Lower Carboniferous f(J)'m
ation, though in very limited quantities it has also been observed in 
underlying metamorphic slates and in overlying Coal Measures. By 
far the larger part is confined to heavy beds of very fine-grained dark
gray to black bituminous shales which occur neal", if not at, the base 
of the Lower Carboniferous, penetrating these ~hales in tbe form of 
vell1s. 

Albertite is soft a nd brittle, jet black, brilliantly lu~trous and hreaks 
with a marked conchoidal fracture. In its physical characters it 
beaL's much resemble-nce to asphaltum, but is less friable, is dih"erently 
affected by solvents and has a different chemical constitution. Though 
for a long time regarded as unique, it is now thought to he identical Ot' 

nearly so with the mineral gilsonite, found in small quantities in Utah 
as weil as with the grahamite of Western Virginia. Its hardness 
is 3, nearly, of Moh's scale, its specific gravity being fL'om 1·08 to-
11'1. It may be readily ignited in the flame of a spirit lamp, and 
may be melted, though less readily than asphalt. It is of uniform 
qualit,y, and under the microscope reveals no trace of structure. The 
conditions of its occurrence and its characteristics, both physical and 
chemical, favour the idea that it is an oxidized hydrocarbon, related 
to petl'Oleum, and originally in a condition of partial or complete 
fluidity. * 

-'-A lbertit~ has been recently found in small quantities forming veins and irregu
lar masses in the pure white and stratified gypsum of the Hillsborough quarries. No
stronger evidence of its cha-ract"r as injected hydrocarbon ",,"lei be eiesirecl. 

" 
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A full description of the history of the Albert mines, involving a 
protracted di;;pute as to the nature of the deposit and its consequent 
ownership, would be too lengthy for the present Report, and reference 
may therefore be made to the Report of Progress of the Geological R eference

f 
to 

Survey for 1876-77 (pp. 351-401) in which the subject is very fully ~:gf;;ic~l the 

treated, a.nd which is accompanied by a ma.p showing the geographical Survey. 

distribution of the albertite-bearing shales. A brief summat} of the 
more important facts is all that can be given here. 

The vein was origilmlly discovered in the year 1849, on Frederick Discovel'Y· 

Brook, about foul' miles south-weBt from the town of Hillsborough, and 
showed at the surface a thickness of sixteen feet. The title to the 
property having been determined, on the supposition that the 
albertite was a va.,·iety of cOILl, I.Lnd therefore reserved to the 
Crown, a company wa.s at once formed for iLs development, and opera- Development. 

tions actively entered upon. These were continued for a period of 
fourteen years, the greatest output being in the years 1865 and 1866, 
in each of which tile shipments were 20,500 tons, while the total from 
1863 to 1874 was IM,800 tons. The royalty paid to the Government 
up to January, 1866, was $8,089.29. The exportation was principal-
ly to the United States, where the mineral was partly employed 
.as an enrich,"r in the manufacture of coal gas and partly in the 
making of oil. The yield of the latter was said to be about 100 
gallons to the ton, while the gas-product was 14,500 cubic feet per 
ton, of a superior illuminating power. The price at which it sold va- Vaille. 

ried at different periods from $15 to $20 per ton on the wharf 
at Hillsborough, but its present value, owing to the competition of 
petroleum, would be greatly reduced. In the course of the operations, it 
was found to occupy an irregulat' and nearly vertical fissure, to have a Mode of 

thickness varying from one inch to seventeen feet, to have numerous occurl'ence. 

branch veins, in places cementing innumerable fragments of the Rhatter-
ed strata and even crystals of selenite into a sort of breccia, and finally 
to show, through much of its extent, complete discordance with the 
associated stmta. The depth attained was over 1100 feet. The width 
of the vein in the lower workings was greatly diminished, and as a con-
sequence gave a greatly lessened output. Between 1869 and 1870 there 
was a falling off from 17,000 tons to 6000 tons, and from this time 
little was done beyond exploratory work and the t'emoval of reserves. 
These having finally become exhausted and all efforts to find new veins 
or enlargements of old ones having been ineffectual, the works were 
dosed down. 

Latel' 
Both before and since the stoppage of the Albert mines, many dn~tempts to 

lSCOVel' 
attempts have been made to discover deposits of a similar nature at simila~ 

eposlts. 
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different points in Albert and Westmorland counties, where the occur
rence of the characteristic bituminous shale seemed to render its 
presence possible. In several instances these attempts led to the dis
covery of veins of albertite, but in no Cl1se of such a size as to warrant 
t,he expenditure of capital in working them. 

The facts relating to the possible occurrence of workable deposits of 
albertite are fully detailed in the report to which reference has 
already been made. The circumstance thl1t the mineral has been 
found at points so distant as Norton station in Kings county and 
Beliveau in v\Testmorb,nd county, the one fifty miles west and the 
other ten miles east of the Albert mines, is interesting as indicl1ting 
the extent of the area over which the conditions resulting in thfl for
mation of albertite must hl1Ve prevl1iled.; but I1part from the mine 
referred to, no facts 111, present known warrant a beJiflf in its OCCUlTence 
in other than small veins. At Beliveau, a shaft was sunk to a 
depth of 500 feet, and large sums of money were spent in exploratory 
work, but without favourable results. 

BITU~J1NOUS SHALES. 

The only development of these shales which is of economic impor
tance, is that already referred to as being, in Kings, Albert and 
W' estmol'land counties, holding veins of albertite. Apart, how
ever, from this fact, these shales are capable of yielding productS 
which, even if not immediately available, are likely in the future to 
become of considerable value. 

The position of the shales, geographically and geologicl1l1y, has ah'el1dy 
been referred to. Lying for the most part along the northern side 
of the ridge of pre-Oambrian metamorphic rocks that occupy the 
larger part of St. John and Kings counties, they OCCtH' at intervals all 
the way from Norton station on the west to the vicinity of Dorchester 
on the east; while their stratigraphical relations and contained fossils 
indicate that they occupy a po~ition near or at the base of the Lower 
Oarboniferous formation. Full particulars as to both of these points 
are given in a spet:ial report contained, with accompanying map, in the 
Report of Progress of the Geological Survey for 1876-77. 

The best exhibition of these rocks, viewed from an economic stand
point, is to be seen in the settlement of Baltimore, Albert county, at 
which point operations for theil' working and tl'eatment were under
taken about the year 1862. As seen at tbis point they consist, for the 
most part, of heavy beds of a very dense, tough and fine-grained charac-
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tel', from dark-gray to black in colour, effel've~cing readily upon the 
addition of an acid, and when rubbed emitting a strongly bituminous 
odour. Subjected to heat in furnaces erected for the purpose, the shales 
readily yielded oil to the amount, in the case of the best bed, known 
as the" black band," of sixty-three gallons to the ton; while the gas
yielding capacity per ton was 7500 cubic feet. In fact, the rock of 
this band may fairly be regarded as a true cannelite, closely resembling 
some varieties of the latter in specific gravity, colour and lustre, and 
like this mineral readily igniting and buming. Blocks, cut from 
the mass, are jet-black in colour and on polished surfaces much resemble 
jet. 

During the course of operations at this locality, openings were made Amount 
. d'ff, . I .[ bl b d . f f' h removed. upon SIX I erent strata, tIe aVf\l a e e s varymg rom a ew mc es 

to four feet. In all about 1000 tons were extracted, and the operations 
would, no doubt, have been a source of profit, had it not been that the 
discovery, about this time, of the flowing petroleum wells of Penn
sylvania brought the latter into active competition, making the further 
manufacture of the oil at Baltimore impossible. A few years later 
(in 1865) about 2000 tons of similar material, but less rich than at 
Baltimore, were removed from Taylorville, on the Memramcook River, 
in Westmol'land county, and exported to the United States, selling 
there at the rate of ~~6 per ton. 

PETROLEUM. 

It has already been stated that the Albert shale1:l, as seen at Balti- Occurrence of 

more and Memramcook, have been made the basis of the manufacture ~~lna:s~~~~rt 
of oil, as also that the mineral albertite is in all probability an oxidized 
mineral oil derived from these same shales. It is now to be added 
that these are in places so saturated with petroleum as to result in a 
direct, though small, natural flow of the latter. This fact was well 
shown during the course of the operations in the Albert mines, when 
huckets placed in certain positions were found, after periods more or 
less prolonged, to be filled with oil. The gray sandstones associated 
with the shales, and for the most part above them, were found to be 
even more prolific than the shales themselves, and from these sand-
stones petroleum has been obtained, not only at the Albert mine~, but 
in Upper Hillsborough, Beliveau and Memramcook. In the rear of St. 
Joseph College, in the last-named village, iR a well from which small 
quantities of pet,l'oleum have been obtained, while at Dover, in the 
same county, a similar flow of oil has, by oxidation at the surface, 
given rise to deposits of maltha. Jets of inflammable gas are occa- Inflammable 

gas. 
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aionally met with in connectIOn with springs and streams in the same 
district. 

Several attempts have been made by boring, in one instance to a 
depth of 2000 feet, to discover such oils in available quantities, but 
so far the flow has, in every case, been found to be too small to admit 
of profitable collection. It is possible that, with a more careful 
selection of locations, and with greater regard to the principles of 
geological structure, future efforts in this direction may be more 
successful. The facbs relating to the albertite deposits seem to point 
to the former existence, in this region, of enormous quantities of oil, and 
unless this has been wholly oxidized into the condition of that mineral, 
(a view at least partly negatived by the occurrence of petroleum) 
it is difficult to assign a reason why it should not be still available. 

GRAPHITE. 

Strata containing more or less disseminated graphite or plumbago, 
occur in connection with rocks of varied age and character 'in the 
province, but are especially distinctive of the upper portion of the 
Laurentian system as found in St. John county. They here consi5t 
largely of limestones, and in places carry sufficient bodies of graphite 
to admit of being worhd. 

The only point at which operations have been undertaken, is in close 
proximity to the Suspension Bridge, near the mouth of the St. John 
River, on the eastern side. -l{- The first opening was made here some 
twenty-five years ago, close to t.he watel"s edge, and a quantity was 
shipped to the United States. Somewhat later, work was rp.sumed by 
Mr. S. S. Mayer, of Carleton, from a point on the land of Messrs. 
Hazen and Botsford, some 600 yards from the river; a few hundred 
tons being removed, which was also sold in the United States. These 
works having also been abandoned, MI'. W. F, Best and others united 
in an effort to revive the industry by sinking a shaft in what was 
regarded as a position more favourably situated for working. This 
was 200 feet north-east froIn Mayer'S workings, and foudeet from the 
face of the limestone cliff: At £fteen feet below the surface the 
deposit was reached. The top was found to be in the form of the sharp 
edge of a wedge, which widened out rapidly, until, at a depth of thirty 
feot, it was eight or ten feet wide. Great difficulty being experienced 
on account of water (from the old workings) which penetrated the 
loose limestone, making it necessal'Y that a pump should be constantly 

.. For information relative to these deposi.t>< I am indebted to W. F. Best, analytical 
chemist. St. John. 
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employed, i~ was decided to s~ar~ a level at the depth a bove mentioned. 
A drift from the shaft to the north-east resulted in showing a continuous 
mass of the material between layers of limestone and trap, which here 
come together and pre~ent an unbroken face as far as work was con
tinued. 

The quality of the graphite at thirt.y feet, was found to be fat· better Q11ality. 

than that of the first samples from the apex of the wedge, and could the 
deposit be tested with a diamond drill it is not improbable that at a 
lower level a still further improvement might be met with. 

When this shaft was first opened, the results were fairly satisfactory, 
about $1,200 worth of the mineral being sold in two or three months. 
The workmgs were, however, expensive, chiefly on account of water, 
and a "combine" a~ong the manufacturers of foundry facings having 
caused sales to fall off, it finally became necessary to again suspend 
operations. 

The first shipments were made to Chicago, Cleveland, and other Ma.rkets. 

western points, the average price obtained being $7 per ton delivered on 
the railway at FlLirville, St. John county. After the closing of the 
works, inquiries were made for several lots of ten car-loads each, but 
these orders could not then be tilled. Somewhat later, the mine was 
opened by the Canada Paint Company, which uses graphite in connection 
with the manufacture of certain kinds of paint, but we are wiMlout 
information as to the rel>ults of their experience. 

In the case of a specimen of "disseminated graphite)) from the old Ana lysis. 

Split-rock plumbago mine, near the St. John Rivel' falls, collected 
by Mr. vVallace Broad and examined by Dr. Hoffmann in the 
laboratory of the Geological Survey, the associated earthy matter, 
amounting to about six per cent, having been excluded, the residue 
gave* :-

Graphitic carbon. . . . .. . . . . . .. . 
Rock matter . .. . ........ .. .. . 
Hygroscopic water ......... . ..... . ... ... . .. . . 

48 ' 775 
50'058 
1'167 

100 

A quantity of the graphite having been extracted, and its com- Practical 

parative freedom from foreign matter having been assured, samples tests. 

were sent to England for the purpose of having them practically 
tested. The result is thus stated by Dr. Hoffmann:-

"In the one case--that examination has shown the graphite to he of 
fair quality and adapted to the manufacture of the commoner kinds of 

" Report of Progress, Geo!. Snl'Y. Can., 1878·79, p. 3 H. 

" 
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lead pencils; although its 'quality and nature' does not equal, as far as 
suitability for pencil making is concerned, the graphite obtainable in 
Bohemia and some other places. 

" In the other-and as regards its employment in electrotyping-the 
trial did not give a very good result; it was not coosidered so good as 
that which they were in the habit of using for this purpose." 

This failure to llleet the higher requirements of the application of 
graphite, notwithstanding its purity, was thought by D,,, Hoffmann to 
result from its state of physical aggregation, as implied in the terms 
"quality and nature" quoted above. 

PEAT. 

Peat-bogs are of common occurrence in New Brunswick and insevel'al 
places cover large areas. The regions in which they are especially 
noticeable are the southern part of Charlotte county, the adjoining 
portions of St. John county, and the district bordering the Gulf of 
St. Lawrence. They have been made a subject of survey and study 
by Mr. R. Chalmers.'(.· and Prof. W. F. Ganong, and from an article by 
the last-named gentleman relating thereto, published in the tranS1W
tions of the Royal Society of Canada, 1898, the following extracts 
bearing on their economic applications are taken :-

"Finally, the economics of the raised bogs merit, some attention. 
In Europe the moss from them has long been used, and in grea.t quan
tities, ilS a bedding for horses and for various sanitary purposes, for 
which its antiseptic qualities and great absorptive power make it 
especially adapted. It can absorb some twenty times its own dry 
weight of water, and in stables, by absorbing all liquid matters and 
allowing the water to evaporate, it retains the nitrogenous matter and 
becomes a valuable fertilizer. Considern,ble quantities are imported 
into New York from Germany for stable use, but no attempt to utilize 
our own bogs for this purpose appears to haye been made until a few 
years ago, when a company, attracted by the great purity of the Spruce 
Lake bog (western 81-. John county), attempted to work it. It was 
soon found that natural methods of drying the moss as practised in 
Europe are not here practicable, partly on account of the cost of 
labour, partly on account of the foggy weather. Five years ago the 
bog came into the hands of Mr. W. F. Todd, of St. Stephen, N.B., 
who attempted to make steam and machinery supplant hand labour 

"-Annual Report Geol. Surv. Cnn., vol. III,(N.S.),1887-88, pp. 22-25, N. Ibid. , vol. 
IV. (N.S.), 1888-89. p. 70 N., p. 89 N., a.nd p. 27 s. Ibid. , vol. VII. (N.S.), 1894, pp. 
121-146 M. 



BAILEV. ] . PEAT. 75 :Ii 

and artificially replace natural hel1t. After long experimenting, an 
ingenious system of machinery was constl'ucted by which moss was 
dug from the bog, passed through presses and hot air chambers and 
over hot air cylinders, and pressed into bales ready for shipment, all 
within three hours from the time it was in the bog, and without being 
touched by a workman from start to finish. The German process re-
quires weeks of time and illany handlings. The product, of the new Results. 

process is a spongy, finely divided substance, which is considered by 
good judges to he greatly superior to the imported material. In th" 
autumn of 1895 the buildings were burned and have not been rebuilt. 
The supply is exhaustlesa, and if the many new uses occl1sionally reported 
for the fibre prove to be extensive, or if its preparation for stable pur-
poses can be made profitable, it will be the basis here of a large 
industl'J'." 

To the information given above, PI'of. Ganong now adds:
"Another very fine bog owned by Mr. Todd is at Seely Oove, and 
another owned by Mr. Oscar Hansen at Little Lepreau. These three Hansen's 

are the best, but there are some twenty-four of fail' size sCfl.ttered £eom peat·bog. 

Beaver Harbour to Spruce Lake. 

"The chief difficulty to be overcome ion working these bogs, next to Diffic:ulties of 

the foggy weathel', is the freight rates, which are high to New York workmg. 

by rail; but if the material can be worked in large enough quantities, 
it could be easily sent from any of these bogs by schooner. 

"The moss is coming to be much used in hospitals in Europe, and Uses. 

the moss powder is said on good authority to be germicidal. It has 
also been found that the fibrous part can be woven, and is said to have 
been made into a pulp from which boxes and ornaments of a rich dark
brown colour have been made." 

A considerable quantity of the moss from the Spruce Lake bog was 
sold in the province and is reported to have given satisfaction. 

It has also been suggested as a material adapted fOI" packing perish
able goods, fl.nd a consequent substitute for cold stoi'u,ge. It was 
recommended for this purpose by the late Edwu,rd Jack, O.E., and it 
is stated that the result of an experiment in the 'shipping of fruit to 
England, packed in this way, was entirely successful. 

The area of tbe Spruce Lake bog is from 350 to 400 acres, while A"ea of 

the depth is sometimes more than twenty-four feet. In sounding with ~g:~lCe Lake 

a rod, Prof. Ganong was unable, at several places, to find the bottom 
--- --------- - ---

~Report of the Department of Agriculture, 18!)3. 
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at a depth of sixteen feet, and Mr. Todd met with the same result 
at a depth of twenty-foul' feet. 

At Spruce Lake, according to Prof. Ganong, practically the entire 
deposit, except for two feet on the bottom, is adapted to the same uses. 
It is a pure sphagnous moss, with stems of sedges and some small roots 
of the dwarfed woody perennials, the latter not being in any way 
troublesome. Some parts are drier than others, but do not differ 
materially in composition. The proportion of sphagnum :;0 sedge 
stems, etc., is far greater in these bogs than in specimens seen from 
Well and, Onto The true peat forms a layer on the bottom, two to 
three feet thick, and no thicker, wherever trenches have been dug. 
Above that layer all of the moss is utilizable for bedding, etc., thus 
giving twelve feet or more in the places where the trenches have been 
dug. A microseopic examination made by Prof. Ganong of samples 
from different depths, shows that the conversion into peat does not 
even begin until a depth of seven or eight feet is reached, and it proceeds 
very slowly at lower levels. Mr. Todd's work shows that the mOSR 
makes good litter down to within two feet of the bottom or to depths 
of about fourteen feet. How it is in greater depth is unknown. There 
is also a fringe of peat around the margin over which the moss at a 
later period gl·OWS. 

The area of the Lepreau bog is from 300 to 350 acres, and the 
known depth, as sounded by Mr. Hansen, from sixteen to twenty-three 
feet, in each case without bottom being reached. 

The area of the Seely Cove bog is about 250 acres, and the depth 
unknown. 

The true peat, as far a~ ascel'tained, has not been practically em

ployed as a fuel. 

The following notes on peat·bogs 111 north-eastern New B:'unswick, 
are quuted from the reports of Mr. R. Chalmers :-

Glo~u:,e8te?' county :-

Miscou Island 1. A large peat-bog occurs on Miscou Island, covering fully half 
the entire island. "It occupies a shallow basin in the Middl3 Carbon
iferous rocks, portions of the rim of which are being eroded by 
the sea. The surface of the bog is ten to twenty-five feet above high
tide level in the centre, while the bottom, which is full of the roots of 
shrubs and small trees in situ, seems to lie below that of the lowest 
tides, and wherever visible appears to rest on gravel and sand. The 
bog as already mentioned, is dotted all over with ponds, which form 
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favourite resting places for the wild geese and brant in their passage 
over the region every spring and fall. Cranberries abound on it. 

2. "A peat-bog about three miles long and a mile and a half wide, Sril]iPPdegan 
san. 

was seen on the east side of Shippegan Island, which also rests on a 
hard-pan of gnwel and clay. The surface is ten to fifteen feet above 
the hea and is likewise destitute of trees. Numerous ponds were 
observed on it. In the bank the peat is ten feet thick, the bo.ttom 
lying below high-tidfl level. 

3. "The neck of land between St. Simon Inlet and Pokemouche St. SillJOn 

Harbour, is formed of peat. Similarly to the two bogs just described, Inlet. 

it is considerably higher in the central part than at the margin, but is 
nowhere more tlmll tpn to fifteen feet above high-tide level. Immense 
quantities of cranberries gl'ow upon it." 

N01·thumbel'land county :-

4. "South of Tracadie Ri ver, near Point Barreau, a peat-bog borders BPoillt -
arreall. 

a lake, both being surrounded by a tamarac swamp. 

5. "An extensive bog occurs on thfl west side of the mouth of 'Rr~bIl8int:1" 
....... Iver. 

Tabusintac River; length about three miles, width two miles. Its 
general features are the same as those described. It is also a favoUl'ite 
resort for wild geese, brant, etc., every spring and autumn. 

6, "On the east side of Point Cheval a bog was also seen which Point Chlwn.l. 

thins out on the northern margin over an old sand beach." A section 
of this bog is given on page 24 N. of the report cited. 

7. "A large Itncl intereEting peat-bog was observed at Point Escu- Point. 
. . f . '1 I' h' h EscmIJlllac. mlUltC .. .... covermg an area 0 SIX 01' seven square ill! es. _ t IS !g-

est in the middle and also dotted over with numerous small ponds . . , 
... . Mr. Phillips, lighthouse keeper at Point Escuminac, informed me 
that he found it twenty-four feet deep in one place. Like those 
already described it is almost treeless, but is partly covered with heath 
plants." l .. section of this bog is also given on the page above referred 
to.-X-

Kent county:-

8. "An extensive peat-bog lies on the north side of Kouchibouguac Kouchibou-
Harbour, guac. 

9. "Another occurs on the coast about a mile south of the mouth 
of Kouchibouguacis River facing the sea. 

*Tile above quotations are from Annual RAport, Geol. Surv. Can., \-0J. III. (N. 
S.), pp. 22-25 N. 
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10. "A third occupies part of the peninsula between the estuary of 
Aldouane and the coast of Northumberland Strait. This bog is large 
and raised in the centre and merges into the salt-marsh on the shore
,\1ard side. 

11. "Two large bogs occur along the Kent .Northern Railway, situ
ated from one to five miles above the village of Kingston."-):' 

A number of other peat-bogs are enumerated in the reports cited, 
and although no use has yet been made of peat in north-eastern New 
Brunswick, Mr. Chalmers states that should it ever be required for 
fuel, Ol' for any other purpose, there is here an almost inexhaustible 
supply. 

LIMESTONES. 

Limestones are met with in the province of New Brunswick in not 
less than six distinct geological formations, and therefore with much 
diversity of association and character. As will appear below, theil' 
value as a source of lime appears to be nearly in direct proportion to 
their age. 

A. LAURENTIAN LIMESTONES.-These include all the heavy beds of this 
rock exposed on either side of St. John River from Grand Bay to the 
Suspension Bl'idge, together with their extensions westward to Mus· 
quash and Lepreau, and eastward along either side of the Intercolonial 
Railway to Hampton. They are distributed in several parallel belts, 
disposed with reference to a general anticlinal structure, but severally 
exhibiting great diversity of attitude, as also of colour and texture. 
Certain beds sometimes attain a thickness of 350 feet, but usually al
ternate in thinner beds with fine-grained siliceous and dioritic rocks or 
with quartzites. Diorite dykes of all dimensions also cut the beds, 
the latter frequently exhibiting, for some distance on either side 
of the intrusive mass, a marked alteration as the result of the high 
temperature accompanying the intrusion of the diorite. The best lime
stones are dark-gray in colour from disseminated graphite, which, 
however, is wholly lost in calcination. 

It would appear that the limestones of the St. John River narrows, 
which still form a striking feature in the scenery, were seen and 
described by Champlain and his associates not less than three hundred 
years ago. It is also asserted that from them came the lime used by 

. Brouillon in rebuilding the fort at Port Royal in the year 1701. 

"The above bogs in Kent county, are described in Annufl-l Report, Geol. Surv. 
Can., vol. VII. (N.S.), pp. 117·1221d. 
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Somewhat later, but before the landing of the Loyalists, St. John 
J.ime was exported, in small sloops, to Newburyport and other New 
England ports, having even then a high reputation. It has at all 
times been preferred to other limes for use in the Maritime provinces, 
but as an article of export has only acquired importance in recent 
years. 

The following figures of exports, (all to the United States), taken Later expol·t •. 

from the Trade and Navigation Returns of Canada, will serve to give 
some idea of the extent of the industry, as well as the variations in 
the amount of the product exported, between the years 1881 (when the 
trade practically began) a:nd 1897 :* 

1881, . . 3,644 brls,.. Value, $ 
1882) . . 6,804" 
1883, . . 10,488 " 
1884,. . 6,840" 
1885, . . 9,850" 
1886,.. " 
1887, .. 76,858 " 
1888, .. 183,680 ,~ 

1889,~. 232,710 ~, 

1890, .. 286,584 " 
1891, .. 203,668 " 
1892, .' 120,350 " 
1893,. . " 
1894, .. " 
1895, .. " 
1896, .. " 
1897, .. " 

'" 
" 
" 

" 

" 
" 
" 
" 

" 

" 
" 

" 

1,822 
3,402 
5,244 
3,420 
4,925 

38,429 
91,840 

116,355 
143,292 
101,834 

60,175 
61,017 
25,598 
35,709 
22,035 
15,634 

There are about twenty-four draw-kilns in the vicinity of St. John, 
the most important quarries being the following:-

1. and P. Annstrong's quarry.-Green Head.-This quarry was Armstrong"" 

opened about the year 1825 or 1828, but for several yearfl with an quarry. 

output not exceeding 800 casks per year. About 1837, this amount, 
under a different ownership, was increased to 1100 casks, and in 1839 
to about 1500 casks. In 1866 the output had increased to about 
10,000 barrels, and since that time hILS not varied greatly from this 
amount. 

The width of the bed at· this quarry is about 300 yards, with an 
exposed face of nearly 100 feet. The facilities for shipment are excel
lent, and the lime has always held a high reputation. 

"Fiscal year ending J lllle 30th. 
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Miller and 'Woodman's quarry.-Narl'ows of St. John River.
The rock bere, as at Green Head, is a dark, somewhat graphitic lime
stone, the wor~ed face being about forty feet. 

Randolph and Bakm·'s qua1-ry.-N arrows of St .• Tohn River-There 
are here two kilns, each with a capacity of 120 to 140 barrels of lime 
per day, and therefore, for the nine months during which they are kept 
running (March to December), yielding from 25,000 to 30,000 barrels 
of lime .. y,. "They are built of brick, faced with stone, about thirty feet 
in height; hopper·shaped inside for the UPPAl' third of the height, then 
with a straight funnel for the next third to the level of the fire, and 
again widening out to the lower flooL', from which the lime is drawn. 
The limestone is put in at the rear of the kiln above, .and the burnt 
lime drawn out from the front of the kiln below, while the fuel is fed 
in at the side, at the height of a few feet above the floor from which 
the burnt lime is drawn. The two kilns are inclosed in a large gravel
roofed shed, which extends to the edge of the wharf, so that the lime 
is protected from the we,tther even when being shipped." 

An analysis of limestone from the quarry made by Mr. A. E. Mac
Intyre, showed it to comist of 97 ·38 per cent of carbonate of lime 
with It little less than 2 per cent of magnesia. 

The quarries are distant from the kilns abou t one-eighth of a mile, 
and have an exposed fl1ce of forty or fifty feet in height, with a width 

Removal of limestone of some sixty or seventy feet. The rock is removed by 
from quarry. the use of a steam drill and dynamite, nnd bas been already pene

trated to a distance of 300 or 400 feet. The rock is fed to the kiln 
as fast as it can be brought by team during a working day of nine 
hours, and tbe burnt lime withdrawn from below every six hours. 

Importance. " Every article used in the manufacture of a barrel of lime is made 
on the premises, excepting hoops, which cost $4.50 to $5.00 per thou
sand, or about three cents for each barrel. Everything else represents 
labour employed at the mill and lime-kilns. Hence the great import
ance and value of the lime industry; for $100,000 worth of lime 
exported means $91,000 expended in labour." Of the 30,000 barrels 
of lime manufactured at this point during the year 1898, only 2000 
were exported to the United States. This shows that the present 
tariff is almost prohibitOl·Y. 

Stetson's quarry.-Indiantown, St. John City. 

* For these and "omo other pa.rticulars relating to the lime indu8try at St. 
John, I am indehted to a very interesting article upon the subject published in the 
St. John Ne,us, May 13, 1893. 
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W. D. iJlorl'ow's q?barry.-N arrows of St. John River.-One kiln 
Produd about 3000 casks per year (in 1886). 

Steven's quarry.-South Bay. 

Wm. Lawlor &; Sons.-Brookville.-Operations have been carried 
on here for many years, the market being restricted to the city of St . 
. John. The product in 1876 was from 8000 to 10,000 barrels. 

The character of the St. John limestones is further indicated by the 
subjoined analyses, made in the laboratory of the Survey. Previous to 
analysis the specimens were dried at 100° C. the hygroscopic water 
thus abstracted being as follows, respectively :-N 0, 1, 0'09 per cent, 
No.2, 0-04 per cent, No.3, 0-05 per cent :-

No. l. 

Carbonate of lime ___ . . . _.. 95'60 
"~na.gnesin: 0·44 

1ron ....... .... .. 0'13 
Aluminn. . . ..... , .. ". 0'11'\ 
Silica, soluble"""., . O'!6 4' 27 
Tnsoluble mmeral matter 3' 04 f 
Orgatllc matter ... _ .. , .. O' '16 

100'4·1 

No.2. 

99'05 
0'88 
0'05 

O'OI} 0'09 0'26 
0'14 
0 ' 02 

100'24 

No.3. 

9S'39 
0'71 
0'05 

O'O?'} 0'04 
0'82 1 ' 19 
0'31 

100'34 

The specimens were supplied by Mr. E. T. P. Shewen, of the Depart
ment of Public vVorks. No. 1 is from Messrs. Armstrong's quarry, 
Green Head; No.2, from Stetson's quarry, Indiantown ; and No.3, 
from W. Lawlor & Sons quarry at Brookville.-* 

As in the case of so many other mineral products, the lime industry Effects of 

has suffered greatly from the effects of the adverse tariff imposed by adverse tariJI. 

the United States. This is well seen in connection with the table of 
exports already given, Thus, prior to the passage of the" WIcKinley 
bill," the total production of lime, from about twenty-fonr kilns, was 
not less than 350,000 barrels i- pel' annum, employing about 300 men; but 
this was subsequently reduced to about 175,000 or 200,000 bbls., with 
a proportionate dect'ease of kilns and men employed. By the ?l1cKinley 
tariff a duty of six cents pel' 100 Ibs., including the weight of the 
barrel, was impm,ed, which was equal to 13·J cents a barrel, or about 
twenty per cent on the value as delivered in United States markets. 
Hence, in 1892, a decline in the export or lime to about forty-two per 
cent of what it had been in 1890. 

"Annual Report, Geol. Sun'. Can" vol. VIII. (N,S.), 1895, pp. J5-16 n, In the 
rpport cited No.3 is, according to Prof. Bailey, a.ssigned in error to" Lawlors L ake." 

tA bn.rrel holrling' about 218 pounds of lime, 

6 
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C?mpetition In addition to the deterrent effect of high duties, the St. John lime
R~t~dund,II1e. burners are directly affected by the competition of the great lime·quar

ries at Rockland, Maine, in the intel'ests of which, chietl.y, those duties 
have been imposed. According to the aut,hority above referred to, 
there were at RocklfLnd, in 1893, 100 kilns in operation, with a very 
large output, showing that but for the adverse tariff the industry at 
St. John might assume great importance. In several respects St. 
John has great natural advantages, making the competition more equal, 
one of these being the situation of the qualTies and the facilities for 
shipment (th!3 quarries at Rockland being distant two miles and a-half 
from the kilns); and another, the cheapness of fuel, the latter consist
ing largely of the refuse from lumber mms. In several instances, 
indeed, as at Randolph and Baker's, the saw-mills and the lime-kilns 
are run by the same owners, and side by side. The cost of Rockland 
limestone, placed in the kilns, is twenty cents a barrel, as against ten 
cents a barrel at St. John. The cost of kiln-wood at Rockland is $3 
for the small cord, as against $2 at St. John. Cord-wood burned in a 
kiln at St. John costs ten cents for each barrel of lime, while at Rock
land it is fifteen cents, The Rockland people estimate that their 
lime costs, ready for shipment seventy-two cents per barrel, while the 
fl'eight to Boston is thirteen cents and the price eighty-five cents, leav
ing no profit. The following figures show the corresponding cost at 
St. John. 

Cost of St. 
. Tohn lim('. 

Freight 
by rail. 

Stone at killl. 
Boring (labour) . 
Cordwood ....... . 
Barrel ...... . 
Trimming- bal'l'c! .... , , ... , , . . , ,. , .. , . . . 
Foreman ... . 
Repairs, ., .. 
Interest all investment,. 
Dnty. ,."."., ........ " ,. , .. 
Freight .. , .. ,. 
Oonsular certificate .... , , ... , .. ... , .. "., . . ... ,. , ... 

Cents. 

.. HI 
5 

10 
16;): 
1~ 

~ 
~ 
~ 

14 
18 

77 

The freight by !'ail to Boston would be twenty cents, and the cost, 
Jaid down there, about eighty cents. 

In addition to the localities in the vicinity of St. John, two other 
districts deserve notice as containing limestones of similar age and 
character, so situated as to be capable of easy working and shipment. 

The first of these is in the vicinity of NI usquash Harbour, upon both 
sides of which are large exposures of limestone, Some of these are 
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·dolomitic and others contain more or less serpentine, but bedfl free 
from magnesian compounds and suitable for burning, also occur. On 
the ea.stern side these limestones form a well defined band extending 
from near Frenchmans Oreek to Pisarinco Oove; and on the western 
side, though less exposed to view, probably extend continuously to 
IJepreau Basin. Some quarries were at one time opened upon the 
Musquash River, but they have been long since abandoned. 

A second district exposing large deposits of Laurentian limestone is L'li:ta.ng 
. . depo~lts, 

the harbour of L'Etang In Oharlotte county. The rock here IS Charlotte 

a bluish-gray, well stratified limestone, with a marked rhomboidal county. 

cleavage, covering an area of at least 100 acres and ad~irably situated 
for calcination and shipment. As at St. John, the limestones are 

intersected by dykes of intrusive rock. Quarrie.~ have been opened 
here, but have now been idle for many years. Similar beds occur 

upon Frye Island, near by. 

B. HURONIAN LIMESTONES.-The rocks refaned to the Huronian HUl'oniu 

",ystem include limestones at a number of points in the southern lim~st,mps. 
counties, but the beds are of mnch smallel' dimensions than those of 
the Laurentian system, and no attempt, except perhaps locally and in 
a very small way, has be.en made to work them. Among localities of 
this character may be ment.ioned the mouth of the Nerepis River, in 
Kings county; the village of Lancaster, in western St. John county; 
Lepreau Basin, in eastern Oharlotte county, the head of Dippel' 
Harbour, in the same county, and in Albert county. The latter may 
possibly become of service in connection with the treatment of the 
bog-manganese ores of Dawson Settlement. Impure limestones also 
occur on Kent Island, off the south coast of Grand Manan. 

C. OAMBRO-SILUnIAN LIMESl'ONEs.-These Ilre of rare occurrence, but Oambl'o-

h I f d . I . fl . h I Silurian nevert e ess are oun at one or two POlllts, c 11e y III t e nort Jern lim ~ston~s. 
part of York county, in the district lying north of the central granite 
range between Eel River settlement on the St. John River and Oanter-
bury station. They have been utilized to a limited extent, but are 
quite impure, and have been used only for local consumption. 

D. SILURIAN LnmSTONEs.-A large paet of the counties of Oarleton, Sill1l'i;111 

Victoria, Madawaska and Gloucester are underlain by slates which limestone8. 

are highly calcareous, and in places these become pure enough to be 
entitled to the designation of limestones. They are, however, great.ly 
inferior to the Laurentian liIIle~tones of St. John as a source of lime, 
and such operations a., have be.en undertaken in connection with them 
have been mostly with reference to use ill the neighbourhood of the 

6t 
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localities where the beds occur. Of these, perhaps the most important 
is the Beccaguimic valley and its vicinity, where, in the aggregate, a· 
considerable quantity of rock has been burned. The writer has not 
visited this region since 1885, but at that time the product at Turner's, 
in the Beccaguimic valley, was stated to be about 500 casks or 2000· 
bnshels per annum. 

About the year 1874, quarries were opened at Henderson Cornel', 
in the parish of Brighton, and work carried on by the Hendel'sons 
until 1886, two kilns being kept in operation, yielding 450 casks for 
the two, each cask weighing about 350 pounds, and selling 'l,t vVo.od
stock for $1.50, Ol' at the price of St. John lime. About 1885 OLher 
quarries were opened in the Beccaguimic valley, at Turnel"s, with an · 
annual product of about 500 casks, or 2000 bushels. In the same 
vicinity the Belyea Bros. are now burning lime at about the rate 
last stated, the product being used locally and in Hartland, and being 
well spokE>n of, but owing to want of capital and facilities for making 
casks, necessitating sales by the bushel, the business is less exten
sive than it might otherwise be. 

E. LOWER CARBONIFEROUS LIMESTONEs.-These rocks, though abull
dant and widely distributed, are comparatively unimportant as a source 
of lime, the material which they yield being unable to compete with the· 
highly esteemed product of the St. John quarries. They have, how
ever, at times been the basis of somewhat extended operations, more" 
especially in the vicinity of Demoiselle Creek, Albert county, where at 
one time lime burning was largely carried on for several years. 

Other localities of Lower Carboniferous limestones, some of which 
have been worked locally, are Rush Hill and Menitt Landing (Long 
Island), in Queens county; Butternut Ridge, in Kings county; the 
vicinity of Hillsborough, in Albert county. 

GYPSUM, 

The occurrence of extensi ve deposits of gypsum is a notable feature' 
in the rocks of the Lower Carboniferous formation in New Brullswick 
as it is also in Nova Scotia. These deposits, as fully described in the· 
reports of the Geological ~urvey, usually occupy a position at or near 
the summit of the group, and are generally in close connection with 
beds of limestone, from which, in part at least, they may have been 
derived by alteration. Among thRm the beds found in the vicinity of 
Hillsborough, Albert county, are at once th~ most extensive, the 
purest, and the basis of the largest operations. They will, . therefore;_ 
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be described in some detail, other deposits being subsequently uoticed 
· chiefly as affording points of contrast. 

For the following summary of facts relating to tile development and Hillsborough 

present condition of the Hillsborough deposits, I am indebted to Mr. deposits. 

·C. J. Osman, M.P.P., at present manager of the Albet·t Manufactur-
ing Company. 

Qyps~bm deposits in HillsbO?'ough, Albert CD1tnty, New Brunswick. 

The picturesque little village of Hillsborough is situated at the 
head of the Bay of Fundy, on the west side of the Petitcodiac River, 
.about five miles from its mouth. Owing to the great rise and fall 
of the tides of this bay, vessels of any draught can sail up to this 
point, and take in cargo, if of sufficiently strong build to permit 
of grounding and carrying loads when not water-borne. 

• 

There are no authentic record~ of the first discovery and opening of First 

the large deposits of gypsum, which are now being somewhat exten- discovery 

sively worked at Hillsborough, but there are flome evidences of very 
· early work, in the shape of small deposits of waste, and signs of exca-
vations at different points in this formation. For accurate information 
regarding the early shipments, and extent of the same, it would be 
necessary to refer to the Custom-house records. It is, however, quite Early 

certain that the shipment of gypsum from Hillsborough was a very developmen 

.limited business previous to the year 1854, though for many years 
earlier than this, the farmers living in the vicinity, who owned lands 
.that included portions of the gypsum deposit, quarried and hauled to 
the river on sleds during the winter small cargoes of "plaster rock," 

· taken from poinl,s in the deposit which were exposed, and where this 
work could be done with the least amount of labour in stripping. 

· These cargoes were purchased from the farmers during the season of 
navigation, by masters of small coasting vessels, and carried to ports 
on the United States seaboard, where "plaster" mills were in operation, 
the principal market being Lubec, in the state of Maine, at which 

.place mills were operated by Messrs. Fowler Brothers j but some few 
cargoes were shipped as far south as New York j the principal source 
of supply of crude material for the New York manufacturers being, 

.. however, IVindsor and other points in Hants county, Nova Scotia. 

Previous to the year 1854, Messrs. Fowler Brothers, of Lubec, 
Maine, acq aired rights to a portion of the gypsum deposits of Hills
borough, and constructed a plank.road from the quarry, afterwards 

.known as the Fowler quarry, to the Petitcodiac River, distant about 
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three and one-half miles. The gypsum was hauled out in wagon& 
during the summer months, and on sleds during the winter. During 
the period of their ownership, shipments did not exceed from two 
to three thousand tons pel' annum. 

The superior quality of plaster of Paris made from Hillsborough 
gypsum, had by this time become well known to other manufacturers 
of plaster and building materials in the United States, and, about 1854, 
Mr. Oalvin Tomkins, a manufacturer of cement and limE', who carried 
on an extensive business on the Hudson River, came to Hillsborough 
and acquired the properties then owned by the Fowler Brothers, and 
other gypsum properties adjoining, which included nearly all the 
available and valuable portions of this deposit. At this time the 
duty upon manufactured plaster entering the United States, was very 
low, and a large market was open for the product of a mill on the 
Oanadian side of the line. These favourable conditions led to the 
formation, hy Mr. Tomkins, of a company under provincial Act of 
incorporation, under the name of the Albert Manufacturing Oom
pany, for the purpose of carrying on the business of quarrying and 
mining gypsum, and erecting mills for the purpose of manufacturing 
it, carrying on the business of grinding grain, sawing lumber, con
structing railways and operating the same, and all other work in 
connection with the operation of the quarries and shipment of the 
product. Subsequently a large milling establishment was erected, rail
ways were built to two or three points in the gypsum belt and 
extended to the river, where wharf and timber beds for the accom
modation of vessels were also constructed. A plaster mill was also
built by Mr. Tomkins, at Newark, New Jersey, and tbe business of 
making plaster of Paris in Hillsborough, as well as that of shipping 
the crude rock to Newark, prosecuted with energy. Later the with
drawal of the reciprocal trade relations between the provinces and the 
United States occurred, and the favourable conditions under which a 
large trade in the manufactured article promised, was seriously inter
fered with, and only a very limited business waR obtainable, and had it 
not been for the very superior quality of the plaster made from Hills
borough rock, profitable busines1; with the United States would not 
have been possible. 

The Oanadian market was not at that time available for the Hills
borough mills, as plaster was extensively manufactured in Montreal, 
carried from Antigonish in Nova Scotia by vessels at a very much 
lower rate of freight than rock or manufactured plaster could be 
freighted from Hillsborough to the same point. The western Oana-
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dian market was also largely supplied with plaster manufactured at 
Grand Rapids, in the State of Michigan, which place is conveniently 
situated almost on the shore of Lake :Michigan, and therefore has 
the advantage of cheap water communication with all the important 
cities of Canada. At that time a very low rate of duty was collected 
upon manufactmed plaster imported into Canada, and the most impor
tant portion of the Canadian market was thus open to the manufacturers 
iu the United States. For the fiuer grades of calcined plastel', required 
for casting and dental purposes, New York plaster was used, whinh, as 
already stated, was manufactured from >rock plaster supplied to New 
York, either frow Hillsborough 01' Windsor, neither the Michigan 
plaster 01' plaster made in Montl'eal being equal in quality for fine 
work, to what was then known as New York plaster. 

By the construction of the Intercolonial Railway, this market was Effe<:t of 

made more available for the Hillsborough mills, and in 1876 active I:C~IIf. 
efforts were made to secure a share of the Canadian business, and with 
considerable success, for as soon as this plaster was placed on the 
market at comvetitive prices, dealers and consumers recognized that 
they were bAing offered plaster equal in all respects to the best New 
York plaster. Still the competition from Montreal and Michigan in a 
lower grade, made it difficult for Hillsborough to supply the 
demand for which an inferior grade was good enough, and not 
until the era of the Canadian protective tal'iff was it pos· Infillell7c of 

. . . protpctl ve 
Sible for the general demand 111 Canada to be supphed from turiff. 

Hillsborough. The increase in duty soon excluded Michigan plaster 
and the chief competit.ion then came from Montreal, which, of course, 
enjoyed equal advantages with Hillsborough under protection, and 
freight at about half the rate paid by Intercolonial Railway; but in 
spite of this disadvantage, in a few years, the great superiority of 
Hillsborough plaster was so firmly established that the Montreal 
manufacturers retired from business. This left the Canadian market 
entirely open for Hillsborough plaster, with exception of the output 
:>f a small mill on the Grand River, neal' H amilton, Ontario, and a 
more limited output from a fact.ory at Paris, Ontario. 

Th f II . fi '11 '11 h d I f h' Enlargl!cl e 0 owmg gureR WI I ustrate t e eve opment 0 t 18 market market. 

hetween the yeQl's 1877 and 1897. In 1877, the total sales in Canada 
were about 8000 barrels. In 1897, the total sales in Canada were 
about 38,000 barrels from Hillsborough. In the interim a plaster mill 
had been established at Windsor, Nova Scotia, and limited shipments 
marle from that point. Paradoxicl\l as it may seem, the increase in the 
rate of duty a.nd the surrender of the Canadian market to Canadian 
manufacturing establishments, have not perceptibly increased the cost 
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to the consumer, for while the duty in 1897 was about twenty cents 
per barrel in excess of the duty in 1877, the average price to dealers 
throughout Canada is between twenty cents and twenty-five cents pel' 
barrel less in 1897 than it was in 1877, the price at mill in 1877 
being $1.05 per barrel and in 1897 not :weragingovel' eighty cents pel' 
barrel. 

ExportsfrOll' The development in the business of shipping crude rock to the 
Hillsborough. 

Effects of 
ecent U. S. 

legislation. 

United States shows also a large increase :-

Shipments of C1'nde gYJisnm from Hillsborongh to the United States. 

1877, .. . . 5,000 tons. 
1878, 5,380 
1879, .... 5,641 
1880, .... 8,575 
1881, .... 7,540 " 
1882, .... 14,095 " 
1883, ... . 15,792 " 
188'1, .... 21,132 
1885, .... 14,334 " 
1886, .... 22,600 
1887,. .. 18,797 

1888, .... 26,784 tons. 
1889, .... 25,672 
1890, .... 24,126 " 
1891, .... 21,125 
1892, .... 24,588 
1893, .... 23,7G4 " 
1894, .... 37,170 " 
1895, .... 50,128 
1896, ... . 59,266 ,. 
1897, ... 59,334 " 

Shipments of manufactured plaster to the United States have aver
aged for the last ten or fifteen years about 20,000 barrels per year. 
Under the" Wilson bill," a low L:triff measure passed during President 
Cleveland's administration, it was hoped a larger bu~iness could be 
secured in the United Sta.tes, and some gain was made: but owing 
to the large increase iu ra,te of duty under the 1110re recent" Dingley 
bill," new business then obtained has since been lost, and it is with 
difficulty and only at extremely low pric,'s for the manufacturer, 
that any foot-hold CiLll be retained in that market.. Tndeed, 
under the present rate of duty of 82.25 per ton, it is quite 
impossible for a Canadian manufacturer to compete with manufac
turers in the United States, although under the" Dingley bill" a duty 
of fifty cents per ton upon the cl'ude matel·i.al is imposed. The difference 
in duty of $1. i5 per ton between t.he crude and manufactured article 
very much more than covers the increased co~t of manufacture in the 
United States as compared with co~t of manufacture in Canaua. 
Only the superiority of the Hillsborough plaster and its well established 
reputation, make sa.les possible in the United Stat('s at figures which 
would even cover the cost of manufacture. There is very keen COD1-

pe~itioll between the manufacturers in the United 8tatef<, consequently 
prices are exceedingly low. 
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The duty upon the raw material levied under the" Dingley bill" was Duty. 

i.nsel'ted in the tariff to meet the wishes of the manufacturers of 
plaster in the Western States, who at first, asked for a duty of $2 per 
ton. This would have enabled the western manufacturers to supply 
the whole of the eastern market with pla~tel' suitu,ble for all ordinary 
purpose!<, ,Lithough it would have been necessn.ry to D.leet a demand for 
a limited qun.ntity of plaster suitable for fine casting n.nd dental work, 
which would have to be made from Nova Scotin. 01' New Bi'unswick 
rock, the western rock not being suitable for these pUl'poses. This 
condition of things brought about strong opposition from the eastern 
manufacturers, who had a great deal Of capit,al invested in theil' 
manufacturing plants. There was also a very strong opposition move
ment on the part of owners of U. S. cOfLsting vessels, who were 
In.l'gely interested in this mn.tter, from the fact that of the total ship
ments at that time, amounting to about 220,000 tons pel' n.nnum, a 
large pl'oportion was carried in these vessels, which were engaged 
in carrying coal from New York and points south as fitt' as N ew-
port News to New England ports. When these cargoes were dis
charged, they would run up the Blty of }?undy light., take in 
,cargoes of gypsum, and return with them to New York, Phila
delphia, Baltimore and other coaling points south; therefore, the busi-
nes~ of cltrrying gypsum WitS essentiltl to these vessels as a men.ns 
of making a run back to the coal ports profitable, there being no other 
return freight upon which they could depend. In response to these Pl'esent 
protests, an agreement \Va:'> arri I'ed at uncIel' which a duty of fifty conditions. 

cents pel' ton 011 crude rock was imposed, and, to satisfy the demands 
of eastern manufacturers, the duty on manufactured plaster was 
illcreaseu from $1.25 per ton to $ 2.25 per ton. A very considerable 
-quantity of the 220,000 tons of crude material, shipped to the 
United States, as before stated, is used in the mn.nufacture of fertili z-
ers, a gl'en.t deal entering into the mn.nufacture of high-grade fertilizers, 
and more being simply crushed and nnely ground and put upon the 
market undel' the name of ground gypsum or "land plaster." This 
business is done in regular mills established for the purpose, as weH 
as in smitH mills that al'e used for grinding corn, etc. 

C hamcte)' cmd jV.!ode of Occw'rence of the Gypsum Deposits 

of Hillsborough. 

The gypsum deposits of Hillsborough are exceedingly varied in 
character, and in their mode or occurrence present many features of 
geological interest. These will be more readily understood by refer-
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ence to the accompanying diagram, and by the descriptions which 
follow. 

At several points on the nort.bern edge of the outcrop, consider
able quantities of gypsum are found, beillg snow-white in colour and 
val'ying in molecular structure, some of it being of exceedingly fine 
grain and some qu.ite coarse and sufficiently soft. to be crushed 
between the fingers, with intermediate gmdes of fineness, but all 
grades equal in purity and coloUl·. This part of the deposit is in 
masses and not any in regular seams. vVit.h the pure, white stone are 
intermixed irregular veins of discoloured gypsum, of all shades of red, 
gray, and blue-gray, Most of these discoloured masses contain more or 
less" grit," which when subjected to hydrochloric acid effervesces 
and show evidence of the presence of carbonate of lime. Occasionally 
seams of red marl-like stone fill tbe spaces between the seams and 
fissures in the gypsum. These are rarely in horizontal positions, 
but as a rule cut the face at varying angles and occasionally are 
nearly perpendicular. This marl-like substance also contains car
bonate of lime. Underlying the beds of pure white and mixed stone, 
as above described, masses of anhydrite are found; sometimes in thin 
layers only and at other times in beds of such thickness that attempts 
to penetrate them have been given up as unprofitable anel work has been 
pursued elsewherE'. Immediately under the white stone, and running 
into it without any perceptible break, are generally found beels of 
pure anhydrite, which at this time has no commercial value, although 
some of it has been ground and exported to the United States as terra 
alba for p<1per filling and other purposes; but for use as a paper filler, 
it is not as acceptable to manufacturers as the product of the 
pure white hydrated gypsum. The demand for white sofl; stone is 
limited, and it is used entirely as a paper filler; t.he process of manu
facturing it for this purpose being to grind and bolt i,; througb very 
fine silk bolts, after which it is calcined, mixed with water, and the 
setting properties destroyed by continuolls stirring j when it is found 
to be more suitable as f1 filler for the bigher grades of paper than china
clay, and is coming into more general use for this purpose every year, 

Indications of pure, white stone, of this character, are visible at many 
points along the northern edgfl of the gypsum deposit, for a distance of 
about three quarters of a mile. The sUl'face indications of this gypsum 
belt extend in width for about half a mile, the helt running in a north
easterly !tnd south-westerly course, the southern edge rising somewhat 
abrubtly against a vel'y steep hillside, which is supposed to con-ist 
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largely of a reddish conglomerate that apparently forms the south wall 
against which the gypsum rests. Still higher up on the hillside, and 
on the summit, freestone boulders are seen, and a short distance below 
the summit a clean break and opening exposing the freestone, is quite 
conspicuous. At this point several natural trenches, parallel to each 
other, with walls of freestone, and about twenty or thirty feet apart, 
are exposed for a distance of several hundl'ed yards, 'strongly suggest
ing the existence of a series of faults or down throws. Thus the 
gypsum area would seem to be bounded on two side& by marked dis
locations converging westward at an angle of about 45°. Between the 
northerly and southerly edges of the gypsum formation are several 
small valleys, evidently the work of brooks which have cut their way 
through the gypsum, and have created at some points small bays or 
openings that have caught and retltined alluvial deposits, producing 
meadows or inter vales, which are exceedingly fertile. At many points 
the gypsum has entirely disappeared, leaving only the anhydrite 
exposed. The main brook on the northerly side, rises apparently at 
the west end of the gypsum deposit and flows in an easterly direction, 
until it falls over a limestone bed, with a descent of about eight feet, 
and at this point the conglomerate rock upon which the limestone 
rests is exposed, dipping towards the north-west at an angle of about 
twenty degrees, and rising rapidly to the south until it reaches the top 
of a hill about three-quarters of a mile distant, ltt an elevation of about 
150 feet. At this point the limestone is exposed and plainly seen on 
the surface. .It then dips slightly to the south and again underlies a 
gypsum formation of from fifty to sixty feet in height. The con
glomerate rock is also to be seen a little further to the eastward on 
the slope of the hill as it descends towards the river. This exposed 
body of gypsum is very much broken and discoloured and of so little 
value that, though much nearer a convenient point for shipment 
than the main quarries now in operation, it is not at present worked 
and is not considered a profitable field fl'om which to draw supply. 
Following the main brook, already referred to, in a westerly direction, 
the wall of anhydrite extends the whole length of the gypsum deposit, 
though not unbroken. 

Several quarries have been.opened at points where the soft gypsum 
had befln left untouched by the action of the brook and much 
pure, white stone, as well as good gray merchantable gypsum, haVfl 
been taken therefrom, and there are still large quantities which have 
not yet been opened 01' worked; but in all operations extending in a 
southerly direction along the course of this brook, the anhydrite has 
made its presence evident, and consists of dark-gray and white 
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stone, or of white stone containing blood-red streaks or veins; the white 
anhydrite generally underlying the formation, and the wall being 
formed by the darker stone. This wall, however, is not unifot'm in 
hal'dness, there being many points where small brooks and spt'ings 
have cut theil' way through, pt'obably at places where seams of soft 
gypsum have broken the uniformity of the harder rock. In wme 
instances the action of the water hlts creH,ted subterranean pac sages 
into which the brooks disappear, reappearing lower down the valley 
and joining the main brook. 

The most extensive plaster quarry now in operation is at the base ;vhin qua.l'l'ies 

of the high hill forming the southern wall of the deposit, and was first 
opened with the intent of making a permanent working about forty 
years ago. After going to a great deal of expense, work was abandoned 
at this point on account of the very large quantity of anhydrite 
encountered. This anhydrous gypsum is dark-gray in colour and vel'y 
hard. After lying irHe for a number cf years, work was again under-
taken at this place and the band of hard stone was broken through, 
when a very fine quality of gypsum, slightly gray in colour, was expos-
ed, and since that time this quarry has been in constant operation, and 
still yields a lal'ge output of very fine close-grained stone, from which 
the best quality of calcined plaster is made. There is, howevel', 
considerable variation in the character of the rock, though nearly all of 
it will make plaster of Paris of good quality. Some of it, however, 
immediately underlying the clay, is coarse in grain and more or less 
interwixed with selenitfl crystals or consisting entirely of gray selenite. 
Thil> character of stone will not make good plaster of Paris, and after 
calcination, if mixed with water and allowed to set, w'ill yield and 
become more or less soft and non-coherent. The presence of a very 
small quantity of this stone will seriously impair the quality of a large 
quantity of plaster in process of manufacture. In extending this 
quarry the underlying beds of anhydrite have been followed, and repre-
sent to-d'1Y the floor of the quarry. Operations at a lower· level have, 
however, established the fact that, soft gypsum underlies the lmrd 
formation at a depth of thirty feet, but these operabions have not been 
of sufficient extent to prove whether this is present in Jarge bodies or 
not. 'Vhite stone, both hydrous and anhydrous, has also been found 
at a lowel' level in this working. 

The working face of the quarry varies in height from thirty feet to WOl'icing face. 
vne hundred feet, and at this time has from twenty to thirty 'feet of 
exceedingly tough clay overlying it. At severltl points there are veins, 
ba!,d~, or masses of anhydrite running through and across the face, 
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not always connected with the main body of anhydrite, but sometimes 
in thin veins running out to a point and gradually assimilating with 
the softer stone; at other times, in small kernels, and often in large 
masses having no connection with the main underlying body. These 
masses of hard stone are removed by drilling and blasting, if not in too 
great quanti tieR ; if too large to be profitably removed, t.hey are lef~ 
and gradually worked around, the soft stone generally making its 
appearance at the back of the hard, sooner or later. The soft stone 
can all be bored with a common pod auger, although it is found more 
economical to use hand-po we!' augers especially constructed for this 
purpose. The hard stone when struck with a pick" ill emit sparks. 

The formation is irregular, being at the west end very much strati
ned, and lying in horizontal beels which show a great variety in char
acter, being in layers of varying thickneils, purity and colour, from 
white to light-gmy and dark-gray. 

Irregularities At this point there is no overlying earth and the surface is very 

Cover. 

it'regular and full of dep!'essions and holes that extend many feet 
down towards the base. Invariably, where there is no protecting 
earth-surface, the gypsum is very much broken up and can be removed 
with pick and bar with very little blasting, but is too much shattered 
to be of commercial value. The face of the main quarry at the eastern 
end, contains many seams and evidences of slips, continuous "face 
marks" being broken and signs of unequal settlement quite apparent, 
which may indicate the presence of a soft base of insufficient strength 
to sust:tin the whole overlying mass intact. The general character of 
the beds indicates an original horizontal formation, (see plan), but 
owing to settlement, subsidence, or upheaval, they have become very 
irregular and represent a wave-like formation. During t,he operations 
some few years ago, a dome-like formation was disclosed, very perfect 
and sloping towards the floor of the quarry, and from the summit an 
equal dip ~owards the back, which at this time was represented by a 
deep depression in the surface, towards which the face of the quarry 
was leading. This was worked through and the gypsum was found on 
the other side, but under a greater depth of clay than had before been 
noted. There has been very little variation in the excellent quality 
of this stone from the opening of the quarry until the present time. 
It promises to yield indefinitely, but there is every evidence that the 
depth of clay is increasing as the face of the quarry is pushed into the 
hillside. When it becomes unprofitable to move the clay, it will be 
necessary to tunnel. From this point to the western end of the 
gypsum outcrop, where the white rock is found, is about three-quarters 
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of a mile, and the outcrop of gypsum between these two points is 
.continuous. 

Two other qual'l'ies have been opened at intermediate points near Other 
qua.l'J'les. 

this main working, and gypsum of excellent quality has been disclosed. 
The character of the stone is laminated, lying in almost horizontal 
beds with occasional waves and a slight general trend of dip to the 
south-west, but with surface indications of a counteracting rise in the 
formation as the hill is ascended. Very litHe selenite is found here, 
but occasional particles occur through all the stone a.nd occasionally 
very narrow seams of fibrous gypsum are also found, generally slightly 
pink in col0Ul'. Beyond this point to the west end of the belt, no 
work has been done, and the surface indications show gypsum both hard 
and soft of different grades, but no pure, white stone. The high ridgl'l 
th:tt forms the backing of the main working of the Hillsborough 
quarry, apparently cuts off the gypsum, but after crossing this ridge 
and descending into the next valley, known as the valley of Demoiselle 
Creek, the gypsum outcrop is again apparent, and some soft rock of OcclIl'l'encp ill 

"
oood quality is now obtained, and limited shipments mnde, from a Dvalley.ofll 

8 n101S(, f' 

quarry recently opened. The water of Demoiselle Creek is highly Creek. 

impregnated with lime and gypsum, and is known to run immediately 
ovet' the gypsum formation at several points. No gypsum shows itself 
on the surface from this point until the lower end of the valley is 
re11Ohed, when there is a small outcrop at a little lake, and it is known 
to exist towards the main river in an easterly direction, on the other 
side of the ridge forming the east wall of this valley, and crops out on 
the opposite side of Shepody Bay, in the county of Westmorland ; 
here it is very dark in colour and is not suitable for making plaster of 
Paris. 

Following the shore-line of Albert county, t.he next outcrop is at ~iw.ewelJ 
Hopewell Hill, about sixteen miles from Hillsborough, and back from 
the shore about two mile~, and a half at an intermediate point 
between this deposit and the shore and then next at a point on the 
marsh neal' by, where it is some eight or ten feet below the surface, 
but no surface outcrop occurs. No more surfllce indications are 
visible until New Horton is reached, about twenty-eight miles from 
Hillsborough, and no further outcrop nearer than Martin Head, situ-
ated at the head of the Bay of Fundy, distant about fifty-three miles 
from Hillsborough. Here the gypsum is of poor qunJity and the 
deposit not worked. Inland ft'om Hillsborough, the nearest outcrop of 
gypsum is at Petitcodiac in Westmorland county, about forty miles 
distant, where it is very much broken, selenitic in character, and 
not valuable for commercial purpose". 
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The metholl of quarrying gypsum is by Loring holes of varying depth 
and blasting out with ordinary blasting powder. The hard rock is 
removed by drilling by hand and steam drills, lLnd, when necessary to· 
dislodge in large quantities, dynamite is found to be more economical 
than powder. The gypsum for shipment is carried to the river over a 
horse-railway in cars containing about three and one-third gross tons, 
each horse hauling three cars, making three trips pel' day, 0[' an average 
output per day of thirty tons to a horse and driver, the distance from 
quarry to river being about three miles and a half. Average rate 
of wages paid to quarryman, :<iiI per day. Until within two or three 
years, common pod-augers were used for boring, but a sppcial hand
power drill has been put upon the market by' the Howells Mining 
Drill Co. of Plymouth, Pa., U.S.A., which is found to be especially 
suited for this work and character of stone, a short hole being first 
bored into the face, into which an arm is placed and upon which the 
drill is clamped, being then adjustable, so that holes can be bored in 
any direction or at any angle, either up 01' down. 

Process oj j/{cmu,jactu,?'ing Plaster' oj P(1II'is. 

The old process of manufacturing plaster of Paris from gypsum was 
to burn the stone in kilns, in the same manner as limestone is burned, 
and this method is still followed to some considerable extent in Eng
land and the Continent of Europe, but in the United States and 
Canada it is found that more uniform results are obtained by first 
grinding and afterwards subjecting the ground material to a process 
of calcination, which can be regulated in duration and temperature. 
The method followed at Hillshorough is to pile the newly quarried 
stone in :;heds until it is sufficiently dry to gt'ind easily without clogg
ing the mill-stones, after which it is passed through crushers in which 
the ::;tone is broken into fragments about the size of a hazel nut and 
then delivered to ordinary granite mill-stones, when it is ground to 
whatever fineness of grade may be required. Thence it is conveyed to 
bins, under which are placed large iron kettles furnished with stirring_ 
arms, so that the material may be kept in constant motion. These 
kettles are set in brick and have grates and large fire-boxes below them. 
The fuel used is soft wood in foul"foot lengths. In the United States, 
the fuel used for calcining plaster is anthracite coal, which produces a 
much hotter fire, and the work of calcination is very much more rapid. 
Each kettle bas a capacity of about sixt.y banels of 300 pounds, of cal
cined plaster. By this process, the water contained in the gypsum in a 
state of combination is driven off as steam through openings in the top 
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of the kettles constructed for that purpose. These openings discharge 
into a dust-loft that collects large quantities of the finer particles of 
the ground gypsum, carried off in steam fl"om the kettles j a 
couiliderable portion of which can be returned to the kettles when next 
filled, but not all, as too large a proportion would seriously interfere 
with the setting properties of the product. Thermometers are used, and 
when a temperatul"e of 285 degrees Fahl"enheit is reached, the kettles 
ara /J.t once emptied into bins, and the plaster is then elevated to revolv
ing bolts and thence delivered to bins from which it is packed into 
paper-lined barrels, for market. A branch line of rail way connects 
the mill with the Salisbury and Harvey Railway, and car-load ship
ments are made to all important points in Canada, to some points in 
the western United States, and to the Pacific seaboard without 
transhipmen t. 

CI"ude gypsum will not stand exposure to the weather, but is speedily R ecent uses of 
affect·ed by moisture. A method has, however, been recently dis- gypsum. 

covered under which, by chemical treatment, it can be both bardened 
and toughened, and when so treated will take a very perfect polish. 
In this state gypsum may be employed instead of the more expensive 
marbles. 

The price obtainable for crude gypsum delivered to vessels in the Price. 

Petitcodiac Hiver, ranges from 60 cents to $2.50 per ton of 2240 lbs., 
the lower gl'ades of l"ock and discoloured stone, suitable only for the 
manufacture of land-plaster, being sold at 60 cents per ton j that of 
a quality suitable for the manufacture of calcined plaster, at from $1.00 
to $1.20 per ton, and the selected pure, white stone at $2.50 per ton. 

The total number of hands employed in quarrying, conveying to Labour 

point of shipment, milling and oth~rwise in this work, in the yeal" employed. 

1897, was about 225, including boys. 

The following is an. analysis of a sample of gypsum from Hills- Analysis. 
borough, by A. A. Breneman, of New York :-

Per cent. 

Lime .... .... .. . . ... . ....• 32,45 
Sulphuric acid, (SO a) .. ... . . 46,38 
Water <..... .. . ....... .. . .. 21,05 
Silica ..... . ............. . . . 
Iron .... . .......... , ...... . 
Magnesia . ....... , ........ . 

0,25 
Trace 

" 
The analysis indicates an almost absolutely pure gypsum, 99'88 per 

cent of the whole consisting of that mineral. 
7 
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An examination of the Hillsborough deposits, as indicated in the 
foregoing description, suggests many interesting questions as to their 
OrIglll, A lengthy discussion of these would be out of place bere ; but 
a few general conclusions may be referred to as highly probable. 

(1.) A largE' part of the deposit, by its markedly stl'atified character, 
points clearly to a sedimentary origin, whatever m!1y have been the 
original n!1ture of the sediment. 

(2.) As it is well known that anhydrite, on exposure to percolating 
waters, can abs )rb moisture and thus become converted into gypsum, 
and as the first-named mineral forms the general floor upon which the 
workable gypsums rest, as well as occurring irregulfwly intermixed 
with the latter, it is highly probable that the present condition is the 
resul t of such alteration. In this case the conversion may have begun 
at any time since the formation of the original anhydrite beds and 
may still be in progress. 

(3.) The conversion of anhydrite into gypsum, the latter containing 
20' 9 of water, of which the former is wholly destitute, involves a great 
expansion in bulk of the original rock, amounting, according to Geikie, 
to about thirty-three per cent; and the anhydrite, if confined on either 
side by unyielding rock, must as the result of this expansion be thrown 
into undulations, with accompanying breaks and dislocations. The re
moval of the rock by the solvent action of water, clearly indicated by the 
numerous and lat'ge sink-holes surrounding the gypsum beds, may 
further tend, by undermining, to determine such displacements. 

(4,) The conditions under which aqueous deposits of anhydrite may 
have been originally laid down are not understood. Sir J. Wm. Dawson 
has suggested that they may have been formed from beds of calcium 
carbonate in situ, acted upon by vapour or heated solutions of sul
phuric acid, the latter resulting from springs or streams issuing from 
volcanic rocks. In the present instance the plaster beds have been 
described as resting on limestone j but no deposits of a volcanic nature 
are found in ncaf proximity. 

We may now proceed to notice briefly some of the otherlocalities in 
which gypsum occurs. 

ALBER'r OOUNTY. 

Demoiselle C?'eek,-This locality has been referred to above, The 
beds here are, apparently, quite limited in extent, forming a narrow 
ridge between the valley of the creek and a amall tributary of the 
latter, the western side of which shows a different rock. The ridge is 
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about 150 feet high, and shows some good white plaster, but also a 
large proportion of anhydrite. Similar rock also forms cliffs east of 
Demoiselle Creek, but these are mostly on the land of the Albert 
Manufacturing Company. 

The Demoiselle Creek deposits are being worked by the Hillsborough 
Plaster Company, under the direction of Messrs. C. H. Dimock & Co., 
of Windsol" N ova Sco~ia. About 600 tons were shipped from this 
this locality in the year 1892 to the New York market. At present 
the product is said to be largely used in the manufacture of "cold 
water paint." Only about five or six men are employed. In connec
tion with these gypsum deposits there is a remarkable subterranean lake. 

Hopewellllill.-Two miles and a half from the shore, and at inter
mediate points. No surface outcrop. 

New H01·ton.-Surface indications. 

ST. JOlIN COUNTY. 

Martins Head.-Deposit small and of poor quality. 

St. John 
county. 

"\VESTMORLAND COUNTY. Westmor-

Petitcodiac.-At Fawcetts Brook, about two miles and a half north-
west of Petitcodiac station, is a deposit of gypsum, about forty rods in 
breadth and about a mile in length, mostly of the fibrous variety. It 
is traversed for the whole distance by a vein of coarse selenite, about 
eight feet wide. The material is unsuited for the manufacture of plaster 
of Paris, but being easily crusbed is well adapted for a fertilizer and 
at one time was somewhat extensively employed for that purpose. 

KINOS COUNTY. 

Considerable beds of gypsum occur in the vicinity of Sussex and in 
the parish of U pbam, near the road connecting Sussex and Quaco; 
but they are less pure than those of Hillsborough, and have never been 
turned to useful account, unless, it may be, locally and to a very 
limited amount. 

land county. 

Kings county. 

VICTORIA COUNTY. Victori,\ 

The succession of the Lower Cat'boniferous strata of the Tobique 
valley is as follows, in ascending order :-

Red conglomerates and sandstones, the former with pebbles of 
Silurian slates. 

White, red and variegated calcareous sandstones and grits. 

n 

county. 
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Red, gray and green shaly and marly beds, with thin beds of fine
grained gray, red 01' mottled limestom'. Thickness, 140 reet. 

Heavy beds of impure gypsum, of pale-gl'een and reddish colours, 
mostly fibrous but sometimes compact, alternating with thin beds of 
red shale. Thickness, about 350 feet. Trappean beds, consisting of 
gray amygdaloidal dolerite. 

It is therefore a succession corresponding in the main features to 
that of Hilh,;bOl"ougb, in Albert county. The total breadth of the 
Carboniferous area is about twelve and the total length, from Red 
Rilpids to Blue Mountilin, ilbout twenty-seven miles. What propor
tion of this area is underlain by gypsum beds has not yet been 
definitely ascertained, but from observations mn-de on different out
crops it is certain that the extent of the deposits is large. 

Where the area described is intersected by the Tobique River, the 
presence or gypsum beds is conspicuously marked by the occurrence of 
high bluffs (130 feet) known as the" Plaster cliffs," which are largely 
composed of this mineral. In contrast with the beds of Hillsborough 
which are so largely compact, amorphous and of snowy whiteness, 
these are coarsely granular, often looking like a rough sandstone, for 
the most part deeply stained a reddish coiour, or mottled with red 
and green. Thinner layers, however, of pure, white gypsum, as well 
as fibrous selenite, also occur. 

The impurity of the Tobique gypsum, as indicated both by its 
colour and texture, render it unfit for the uses for which the Hills
borough gyp~um is employed. It is, however, admirably adapted for 
use as a mineral fertilizer, and for many years considerable quantities 
of it were annually removed on sleds during the winter season, to find 
a market in the valley of the St. John River or in Aroostook county, 
Maine, undflr the name of "land plaster." So highly valued was it, 
indeed, for this use that, for the purpose of facilitating its removal, 
a railway, now known as the Tobique Valley Railway, was constructed 
from Perth, opposite Andover on the St . • T ohn River, to the Plaster 
Rock, a distance of twenty-eight miles. This has recently become a 
branch of the northern division of the Canadian Pacific Railway in 
New Brunswick. 

The Tobique Valley Gypsum Mining and Manufacturing Company, 
(Limited), incorporated in 1893, erected machinery for crushing and 
grinding gypsum at this place, the plant being very conveniently sit.u
ated on the railway. A quantity of the material was ground and 
shipped for" land plaster," meeting with a very favourable reception, 
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but difficulties arose in connection with railway facilities and rat€s, 
In 1897 the property passed into new hands and it is supposed that 
operations will shortly be resumed. 

GRANITES, DIORI'l'ES, ETC. 

The areas covered by granites and similar crystalline rocks in New Distribntion 

Brunswick are very large, and the supply, including many varieties, is 
practico,lly inexhaustible. It will be necessary to consider here only 
those which, either from their advo,ntageous position or from peculiar 
features of textme or colour, acquire special economic importance. 

Hampstead, Queens County.-These gmnites, from their position on 
the right bank of the St. John River, near the foot of Spoon Island, 
(and hence often known as Spoon Island granites), attracted early no
tice, and, though ne\'er the seat of a very extensive industry, have, in 
the aggregate, yielded a large supply of rock, well suited to the pur
poses to which it hflos been o,pplied. 

Though geologically related, in age ftnd position, to the granites of Hampstead 

the N erepis range, the Hampstead rocks are not actually continuous gramte. 

with the latter, besides lacking some of thfl features usually character-
izing the rocks of those hills. Thus the rock at Spoon Island is llUi-
formly gray, without any admixture of red, and though somewhat 
porphyritic, u~ually less markedly so, and at the same time of a finer 
grain, than much of the Nerepis granite. A conspicuous feature in 
the quarries is the existence of divisional planes, sometimes horizontal 
and sometimes inclined 6° or 8°, by which the mass of the rock is sep-
amted into bed-like layers from four to ten feet in thickness, which 
gl'eatly facilitate quarrying. Vertical joints are also common, but 
unlike those in the rock at St. George, to be presently noticed, are said 
to have no detrimental effect upon the quality of the stone. A more 
"0bjectionable feature is the occurrence in the gray rock of nodules or 
it'regular masses of a darker colour, looking like imbedded pebbles; 
but these are important only where the stone is to be used for monu-
mental purposes, and are neither common nor large. 

The Hampstead granites are especially suited for foundations, and Suited fol' 

haye been thus used in the construction of the Parliament Buildin!!' b
f 
uildlin~ 

~ oun( a tlOllS. 
at Fredericton, the piers of the Fredericton bridge, and the cotton 
mill at Mftrysville, besides many buildings, both public and private, 
in the city of St. John. At present much of the rock is sent to the 
works at St. Georga to be polished. Oolumns of any desired size may 
he readily obtained, but the larger part of the output is employed in 
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the construction of monuments. Shipment is easy, the quarries being 
upon the face of a hill and connected with a wharf at a distance of 
about a ful'long, by tramways. At the date of our visit (1897) work 
was slack, only ten men being engaged, but at timcs as many as one 
hundred and fifty men have been employed. 

Nerepis Valley.-This transverse depression across the N erepis range 
of hills, through which passes the main line of the Canadian Pacific 
Railway, has, in its high and precipitous sides, been at several points 
the basis of quarrying operations. At the time of the construction of 
the railway, most of the rock required in the nl<~king of cuI verts was· 
obtained from a series of bluffs known as Eagle Rock, about two mile!; 
below vVelsford station, and subsequently other quarries wel'e opened 
for general purposes, a little above the same station. In these locali
ties the rock is rather a syenite than a granite, the mica being more or 
less replaced by hornblende, and the colour either a tuwny yellow or 
pale red. The rock is easily quarried, splits readily into blocks of con
venient size, and owing to the proximity of the railway, may easily be 
carried away. It is an excel1ent and durable building materiul. Full 
particulars as to these and other granites of the N erepis range will be 
found in the Report of the Geological Survey for 1870-71, (pp. 184-
185). 

St. George.-The granite range of the Nerepis Hills, in its extension 
westward, crosses the Magaguadavic River a few miles above the town 
of St. George, and is there very noticeable for the bright-red colour' 
which distinguishes it, and its consequent adaptability to monumental 
and ornamental purposes. 

The existence of these red granites and their suitability for the uses 
mentioned, were noticed by the writer and his associates as early as the 
year 1869,during the course of a geological examination of southern New 
Brunswick then in progress, and in t.he report relating thereto they 
compared the rock with the well-known red granites of Aberdeen in·. 
Scotland. Several years, however, elapsed before this evident similar
ity attl'ucted the investment of capital with the consequent under
taking of systematic operations for the quarrying and finishing of the 
stone. For information as to the subsequent development and present 
status of the granite industry, I am indebted to Mr. l\1:ilne, of the firm 
of :Milne, Coutts & Co., of the Bay of Fundy Red Granite vVorks at 
St. George. :Mr. Milne writes :-

"Regarding the granite business 'at St. George, we might say thatit 
was started in 1872 by a company of New· York capitalists and 
practical granite men, who purchased some 2000 acres of granite 
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mountains and built and equipped the best manufacturing plant in 
America, their buildings and machinery costing over $75,000. They 
employed about 150 men, and did a large business for a few years, out 
the dull times during the years 1875 and 1876 drove them to the wu,11. 
Several different firms tried to handle the business aftel' they closed 
down, but fttiled to make a success. In the year 1881, Milne, Coutts 
&: Co. rented the property, and in 1883 bought the land and plant, 
and have since succeeded in building up a good trade in the Dominion. 
Three other firms have since sprung up, and are doing a fair bu~iness. 
The output is valued at between $80,000 and $90,000 per year, and 
about 300 men are employed. 

"Our chief competition is with Aberdeen, where they not only Competition 

manufacture theil' own granites, but import stone from Norway <tnd 
Sweden. The low rate of wages in those countries enables them to lay 
down these gmnites in Aberdeen at about the cost of qualTying theil' 
own. The wages for stone cutters in Aberdeen are between four and 
five shillings per day. The wages in St. George are from $2 to 
~2.50 per day. Our close proximity to the United States granite 
centl'es keeps the wage~ at their rates, as our men, who are well-known 
and famed as good workmen, and a much steadier class of men than 
the general run of journeymen, are always welcome in the neighbour-
ing republic; consequently we have to pay the wages to keep them. 

"The freight rates from Abel'deE'n to Ontario are about the same 01' 

a little less than from St. George. The duty on foreign granite has 
been 30 per cent for some years. On a fine class of work that required 
a good deal of labour this did not make up the difference in the wages. 
Consequently a great deal of the better work has come from Scotland. 

"There is quite a demand in Ca,nada for Quincy, vVesterley, Barrel Competition 

d I A . . S -, fi . t h I of Amel'lc.'tn an ot 1er mencan gray gramtes. t. Ueorge rms ImpOI' t e roug 1 granites. 

stone and compete favourably with American firms for this work. In 
large jobs the American firms send the rough granite to Scotland, have 
it manuiactured there and shipped to Canada ....... The St. George 
granite is well and favourably known throughout Canada and the 
United Stateg, and is extensively used both in monumental and build
ing work. The Museum of Natural History in New York is in part 
built of it, and a great mallY public and private buildings are trimmed 
with it in the form of polished columns, pilastres, etc. Its crushing 
test is 13,000 lbs. to the cubic inch." 

The following are the names of the companies now working granite Companies: 

in the vicinity of St. George, with their output fol' the yeal' 1893 :_ engaged. 
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Tons. 
Milne, Coutts &; Co., Bay of Fundy 

Red Granite Co... . . . . . . . . 400 
Tayte, Meeting &; Co. . . . . . . . . .. 300 
Epps, Dodds &; Co. . . . . . . . . . .. 300 
Victol'ia Red Grantite Co .... , .. 

Value. 

$32,000 
24-,000 
24,000 

Returns l'eceived by the Geological Survey for 1897, show a produc
tion of granite in New Bmnswick valued at $87,300, the industry 
giving employment to 170 men during eighb or nine months. Of the 
total output, about seventy-five per 'cent is to be credited to the 
vicinity of St. George. 

For several years Messrs. Taylor Bros. did a considerable business, 
their output for eMh of the years 1892 and 1893 being 300 tons, worth, 
at $80 per ton, $24,000. The Messrs. Burpee were also at one time 
largely engaged in the business, the rough stone being shipped to 
Carleton (St. John), where an extensive manufacturing plant was for 
several years in acti I'e operation; but difficulties having arisen in con
nection with the exporb of the product to the United States, their 
works were abandoned, and the raw stone was shipped from St. George 
by the Grand Southern Railway to Calais, Maine, where the industry is 
now carried on. 

The duty on manufactured granite sent to the United States was, 
under the "vVilson " tariff, thirty per cent; but the subsequent increase 
to forty per cent is well nigh prohibitive. The St. George product is 
now almost wholly marketed in Canada, being sent west even to 

Manitoba and British Columbia. 

The St. George quarries are situated on the sbuthet'n slope of a 
range of granite hills about two miles and a half distant from the 
town of St. George, and not fat' from the so-called "canal" or 
"thoroughfare" connecting Lake Eutopia with the Magaguaclal'ic 
River. Openings have been made at many different points upon the 
sides and summits of the hills, the rock exhibiting considerable variety 
of coloUl' and texture in passing from one to another. The rock is 
also intersected by numerous large and smooth-faced joint-planes, 
while in places it is irregularly seamed 01' even shattered. No difficulty 
is experienced in gettingout good blocks of any desired dimensions, 
but columns from eight to ten feet are about the lal'gest ever made. A 
curious feature is the covering of the surfaces of some of the joint
planes by a pale-green soft mineral resembling serpentine, mixed with 
scattered grains of graphite. At some points the rock is highly 
charged with scales of specular iron. 
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At the base of the main ridge of red granite, may be seen some 
ledges of so-called" black granite" somewhat similar to those described 
below. It takes a good polish and is not without beauty, but is apt 
to be streaky and is not regarded by the proprietors as a good or 
durable stone. 

The possibility of successful operations at St. George is due not only 
to the fine quality of the stone, but n,lso to the facilities afforded by 
the great water-power of the Magaguadavic River. Between the hills 
and the town, the stream traverses meadow land and is sufficiently deep 
and broad to allow of the easy carriage of blocks in scows, if desired; 
but then, changing its character, it descends for about a quarter of a 
mile in a deep narrow gorge and is broken into a series of tumultuous 
falls, the whole descent. from the upper to the lower basin being 
probably forty or fifty feet. The gmnite works are situated on the 
edge of the ravine, and from the stream all needed power is directly 
drawn. To avoid the re-handling invol ved in shipping by scows, the 
rock is hauled directly from the quarries to the worki'. 

The following description of the works at St. George is taken from 
a report of Dr. G. F. Matthew: 'k 

"'1'he [Bay of Fundy Red Granite l company have their works in Description 

this village [St. George] on the branch or the )Iagaguadavic, just works. 

below the falls. The river here connects with tide-water in a narrow 
gorge in which the water-power machinery is placed, by which the 
works are driven. The pOlVer is taken from a. five feet Leffel wheel (of 
J60 horse-power), with twenty-four feet of water, to a line of shafting 
passing into the buildings. The buildings of the company uccupy three 
sides of an oblong space, about 300 feet long and 175 wide, extending 
to the nearest street. In the enclosed yard is a travelling crane, for 
lifting and carrying the stone to all parts of the building'S; it has a 
hoist of twenty feet, and is capable of lifting eight tons. On the south 
side is the grinding and polishing shop, and on the west and north the 
cutting shed. The offices of the company are also on the north side, 
at the entrance to the yard. The buildings are so constructed that 
the work can be carried on without hindrance from storm "and winter 
cold. The gl'inding and polishing shed is 300 feet long, and contains 
four large rotary carriage machines or vertical rubbers, capable of 
polishing seventy or eighty superficial feet at once; also four hand 
rotary, vertical polishers, six pendulum machines, two of which are 
double, and thirteen lathes. This machinery is driven by a long line 
of four-inch shafting connected with the water-wheel under the falls. 

"""Report of Progress, Geol. Surv. Can., 1876-77, p. 347. 
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There is an additional line of shafting at the west end of the polishing 
shop, for driving the lathes. These lathes are of various sizes, the 
largest being capable of turning columns twenty-eight feet long and 
three feet in diameter. The large carriage machines have carriage. 
beds four feet by ten feet, and the motion is taken to the vertical 
rotary polishers which work upon them by cog-wheel movements; on 

the tables of these machines the stones are bedded to a uniform level 
wit.h plaster of Paris. The four small rotary polishers are moved in a 
similar way, and have universal joints, to enable the workmen to move 
them at will to any part of theil' work. 

"The rough stone is first taken into the cutting shed, which is 
about 250 feet iong, where it is dressed with chisels to the required 
form. It is next transferred to the grinding and polishing shop, where 
the rough grinding is done with sand and water. 'Vhen the stone is 
sufficiently smooth the sand is cleaned off, and emery applied to the 
amount of one pound to two superficial feet of surface j this is kept upon 
the stone till it (the emery) is ground to an impalpable powder, or 
"sludge," free from grit. The eIllery is then thoroughly cleaned off, 
and moist putty powder (oxide of tin) applied, to polish the stone and 
give it a brilliant surface. 

"An ordinary spire, six feet high, can be cut and shaped in four 
days by one workman, and when transferred to the polishing shop, 
about four days more are consumed in grinding and polishing the 
several sides of it. The expense connected with the preparation of 
the stone for market is, therefore, considerable j but its colou[' and 
quality is such as to make it well worthy of the expenditure of time, 
labour and capital, and it is highly prized wherever it is known." 

At the present time (1898) the grinding and polishing machinery 
consists of one granite lathe or column cutter, six Jenny Lind polish
ing machines, six vertical polishing machines, two sets pendulu21 
politihing machines, seven polishing lathes, and other necessary 
appliances. About $3500 worth of finished work is turned out 
monthly, and about bixty men are employee! for ele\'en months of the 
year, but the facilities are much in excess of this output. 

The granites of the northern, or York county belt., are too remote 
from shipping ports to make them a profitable source of supply on an 
extf!ncled scale j they have, however, been employed to (I, limited 
extent. Then on the St. John River, just opposite the mouth of the 
Sheugomoc are the works of the Southampton Marble an::! Granite 
Company (Oldham Bros.) which extracts in the vicinity and uses each 
year from 400 to 500 tons, chiefly for the ma,n.ufacture of monum~ntal 
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bases, but sometimes for entire monuments. A considerable quantity 
of rock was also removed from that neighbourhood to be used as 
foundations in the const.ruction of public buildings in Fredericton. 

"Blacle Granites," or jJfica-diol·ites. 

At various points in connection with the great mass of granitoid Black granite. 

rocks constituting the N erepis Hills, rocks containing more or less 
hornblende, and often of a highly basic character, as well as of a dark 
colour, are met with, some of which have been quarried to a limited 
extent and brought to market under the above designation. 

One such locality is that of Bocabec, hordering the north side of Bocabec. 

Passamaquoddy Bay, in Charlotte county, where a quarry has been 
opened by Sheriff Stuart and others, in a rock consisting of a granular 
admixture of Labrador felspar and hornblende, with grains of mag
netic iron. It is a handsome stone and susceptible of a good polish, 
but tougher and harder to work than ordinary granites, and said to 
require, as compared with that of St. George, a,bout 20 per cent more 
labour for its finishing. 

A rock of somewhat similar aspect, but carrying a certain percent- Ft'ye road . 

age of quartz, and at the same time somewhat lighter in colour, occurs 
on the Frye road, a little west of Bocabec, and not far from the line 
of the Canadian Pacific Railway at Limeburner Lake. It is the prop-
erty of Angus Kennedy, of St. Andrews, by whom a quarry has been 
opened and a considerable quantity of rock taken out, but not 
removed. The stone is of even texture, firm and durable, besides 
being suseeptible of 3, good polish. Its position is favourable to ship-
ment. 

Rocks of a highly basic character and dark colour like that of ])olins Lake, 

Bocabec, also occur at Dolins Lake, neal' St. John, and Bull Moose Hill, ~;;ttf~~~11 
Kings county, as well as at many other points, but as yet have not 
been worked. 

During the summer of 1897, a company known as the Dominion 
Granite Company, of Bridgewater, N.S., have opened quarries and 
erected works at Welsford (Queens county, N.B.) for the manufac
ture of so-called" black granite." The rock is in reality a mica-diorite, 
and is described as forming a mass about one mile long and half a mile 
wide. It is situated about a mile from the line of the Canadian 
Pacific Railw(l,y, and about twenty-two miles from the city of St. John. 
It takes a good polish and is being worked for monumental purposes. 
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OUNAMEN'l'AL STONES. 

The materials foulld in New Brunswick which are capable of being 
employed for ornamental 01' decorative purposes, besidell granite, 
include certain varieties of marble, serpentine and porphyry, with, pos
sibly, the minerals quartz, garnet, tourmaline and fluorite. 

111arbles.-These are almost wholly confined to the rocks of the 
Laurentian system, in which they occur in considerable beds, and 
of many different varieties. In tint they vary from pure white to 
cream-colour, reddish, grayish or greenish, the latter tint du('l to 
associated pale-green serpentine, constituting t,erde antique. In texture 
they similarly graduate from kinds which are almo;>t cryptocrystalline 
to others which are coarsely saccha"roidal. Many of them are not 
without beauty, and are susceptible of a fine polish, but they are apt 
to be much shattered by the shearing strains to which they have been 
subjected, and this has greatly interfered with their being turned to 
useful account. Small quarries have at times been opened, but no 
extensive 01' continuous work has yet been undertaken. 

Serpentines. -As stated above, pale-green serpentine is at various 
points (St. John, Pisarinco, Musquash, Fry Island) associated with 
Laurentian limestones, forming a variety of vm'de antiqu,e marble. 
Hand spe0imens are often quite handsome, but h1rge blocks, free from 
cracks, a·re not easily obtained. 

Porphyry.-In the hills around Passamaquoddy Bay, the upper 
portion of the Silurian system is marked by the occurrence of extensive 
sheets of tine-grained rock, consisting to a large extent of felspar, with 
porphyritic crystals of the same mineral, hut having associated with 
the felspars more or less of finely disseminated quartz. It is probable 
thaI; among thcse rocks, all of which are ancient volcanic overflows, 
quartz-porphyries and rhyolites are included. In many instances the 
beds are of very fine texture, and readily take a high polish, while their 
colour, varying hom a pale sa,lmon-red to a deep brownish-red, 
diversified by the occurrence of numerous small felspar crystals dis 
seminated through the mass, is such as to make them very attr·active. 
In some instances, in addition to minute crystals, the rock is further 
characterized by what would appear to have been lines of flow, pro
ducing a delicately banded and wavy structure, sug'gestive of some 
varieties of polished wood. 

Some of these beds are very favourably situf.tted for quarrving' 
Situation J 

favourable for and shipment, being (as at Cham cook Lake) directly on a branch 
working. 
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line of the Canadian Pacific Railway, or (as at MacMaster Island) 
close to navigable waters. That they have not, np to this time, been 
regarded as worthy of attention, seems to be lat'gely due to the fact 
that, as seen near the surface, they are freely intersected by divisional 
planes, and blocks of suitable size are not easily obtainable; but the 
interior of these blocks is often of a very firm texture, and it is not at 
all improbable that, were excavations made sufficiently deep to get 
beyond the reach of the frost, the objection referred to might be 
greatly if not wholly removed. At all events there would seem to be 
no good reason why small blocks of the rock should not be used, in the 
form of tablets, etc., in connection with the red granites of St. George, 
with the colour or which they would completely harmonize. 

FREESTO}lES, MILLSTONES, GRINDSTONES. 

"Vith the rocks of the Cat'boniferous system, including the Millstone Cl1l'bonifel'OIlS 

Grit formation, occupying so large a portion of its surface, it is not to rocks. 

be wondered at that rocks of the character indicated by the above title 
should be abundant in New Brullswick. As a matter of fact they 
can be obtained, more or less readily, over almost all parts of the 
area thus occupied. Their extraction has been chiefly determined by 
demand, and by their greater Ot' less accessibility and proximity to 
means of transport. 

For many years, the chief centt'e of the freestone industry was to be Bay of Fundy 

found at the head of the Bay of Fundy, along portions of the Albert qual'l'ies. 

county coast, upon that of Westmorland county and some of the 
adjacent islands, One of these latter, viz., Grindstone Island, emphas-
sises in its name the nature of the materials of which it is composed, as 
it was also one of the earliest localities at which grindstones were made, 
On Mary Point, on the mainland near by, simi!at' beds occur, and about 
forty years ago considerable quantities of stone were quarried and 
removed from both places, It is said that, in 1851, as many as 58,949 
grindstones were made, mostly from the Bay of Fundy beds. In 1856, 
more considerable qual'ries, knolvn as the Budreau quarries, were Budreau 

opened on the left bank of the Petitcodiac River, in Westmorland quarries. 

county, and in 1864 the Caledonia quarries at Rockland in the same 
county, Still later, a quarry known as the Westmorland Union Free-
stone quarry, was opened near Cumberland Basin, with others in the 
valley of Demoiselle Creek, in Albert county, 

At all the above localities, the rocks lie at or Ilear the base of tbe Geological 
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into the red rocks of the underlying Lower Oarboniferous formation. 
The former are usually g~ay or olive in colour, but shade on the one 
hand into chocolate-brown, or on the other into a bluish-gray. 
At Mary Point a portion of the beds were of a pale purplish-gray 
colour. The olive-gray was generally preferred, and of this very 
massive beds, from two to six feet in thickness, were readily obtained, 
yielding in the case of the Budreau quarries. blocks of any desired 
size up to a length of thirty feet, and a weight of twenty tons. The 
fine, even texture of these rocks, the facility with which they could 
be worked, their durability, combined with their pleasing colour, soon 
led to their being held in high estimation, and the so-called" brown 
stone fronts" of some cities of the United States, as well as many 
public buildings both in the United States and in the Maritime 
Provinces, illustrate the extent to which they were at one time em
ployed. All this, however, is now changed, there being at the present 
time, so far as known to the writer, not a single quarry in either 
Albert or YVeslrnorland county, at which work is being prosecuted . 
The explanation of this is mainly, if not wholly, to be found in the 
operation of the adverse tariff imposed by the United States. 

While the working of freestones and grindstones in the south-eastern 
counties is thus for the time being dormant, somewhat extensive 
operations have, for a number of years, been in more or less continu
ous progress along the so-called north shore of the province, more 
especially near Newcastle, in Northumberland county, and on the 
shore of the Bay Ohaleurs at New Bandon or Stonehaven, in Glouces
ter county. 

The French Fort quarry, near Newcastle, was opened in the year 
1885, by Mr. O. E. Fish, as the result of inquiries then made for 
sandstone in connection with the construction of the large depart
mental building at Ottawa, now known as the I,angevin block. For 
this building some 30,000 cubic feet of stone were quarried and shipped. 
Since that time the output has varied considerably, but the work has 
been continuously carried on, with an average, for the full seven 
months in each year, of between 3000 and 4000 tons, an amount 
which might easily have been increased by the employment of a larger 
plant and by additional effort to secure a market. The average 
number of men employed is about thirty, with wages at about $9 
per week. 

The quarry is situated almost on the line of the Interco
lonial Railway, and three-quarters of a mile from the Mira
michi River, with both of which it is connected by tramways for ship 

.. 
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ping. The upper thirty feet of stone is olive-gray in colour, becoming 
sometimes greenish-olive, benElath which, to the level of the river, the 
rocks are gray. The greenish-olive or olive stone is most pleasing to 
the eye, whether with a natural or rock face, or dressed in various 
ways. It retains its colour well. 

The best grades of the stone are almost entirely free from defects, Variou~ 
and are generally quarried from the same level. The stone is so easily grades. 

wrought that it can be cut and carved very elaborately and at a small 
cost. It also makes a most desirable stone for trimming brick build-
ings. Othel' grades are admirably suited for the manufacture of 
stones, for wood-pulp grinding and for all classes of foundation 
work. The natural outcl'oppings, structures nearly one hundred years 
old, the numerous bridge·piers, culverts, abutments etc., for which it 
has been employed, both in salt and fresh water; its exposure to rough 
wear from the lashing of the ocean or swift running water, as well as 
to the grating of ice-floes and the knocking of drift timber, all tend to 
show the great durability of the stone and its fitness for every class of Durability. 

work, there being no evidence of weakness or decay under any of these 
circumstances. The stone needs to be quarried long enough before using 
to become thoroughly dried. The finer grades however, are much 
affected by the frost, while the coaner grades, do not seem to be 
affected in any way. Its power of resistance to shearing and crushing 
forces has not as yet been definitely determined. 

The thickness of the beds in the quarry runs from six inches to nine Tbiokl1e~9 
feet, the thickest being al ways the lowest. They contain seams, called of Beds. 

by the quarrymen "sand-beds," "mica-beds," "mud· beds," "iron-
beds," and" coal-beds," according to their predominant characteristics, 
and also hold spots and nodules of slate, as well as of a soft brownioh-
black material, probably manganese, occurring in "pockets." Iron is 
more abundant in some localiti8s than in others. In some quarries 
it is found very largely in the best grades of stone, and in others it 
occurs chiefly in the less valuable sheets. J oint-planes occur through· 
out the quarry, some of them very long and deep while others are 
much shorter, branching off from the former in different directioll"l. 
The width of the beds between these joint·planes is from 4 to 30 feet, 
and the actual joint.s are in some places quite close, while in others 
a little more open-about three-fourths of an inch-and then usually 
full of a very tough clay. Concret.ions are of common occurrence in Concretions. 

the larger sheets of stone. They are usually round and consist of a 
brownish-black soft material on the outside, similar to that of the 
"pockets" referred to [1,bove, while the interior is of a fine, hard, 
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gray material. Much larger deposits of a like nature !tncl termed 
" bull)) by the quarrymen, are occasionally met with. They are 
sometimes three feet in diameter and six to ten feet in length. The 
stone surrounding concretions is always of poor quality. 

\Vftste. In the quarrying operations there is generally a good deal of waste, 
consisting of "earth," "shelly rock" and "bad rock," all of which 
has to be handled and got out of the way in producing the best 
grades of stone. This of course makes it a little expensive, but not 
morp. 80 than in the case of similar grades ehewhere at the quarries. 
The consequence is that very little of the rock is used in the Maritime 
Provinces, al'chitects and theil' clients being there satisfied with the
second grade of stone. IVhether this is due to a.lack of knowledge of 
the quality on tbe part of the builders, 01' to the aim of the architect 
to give a stone building at a small cost, is not known. Probably both 
these reasons come into play, It would, however, certainly be much 
better, in the case of our public buildings at least, if more definite 
inlltructions were given to the architects, propel'ly specifying the 
quality of stone. Any class of stone can be produced at these quarries 
and as cheaply as elsewhere. The outcrops extend in dilltance for 
over three miles. 

Markets. The cost of transportation to OUl' own markets very seriously 
injUl'es the expansion of the stone industry at Newcastle. The dis
tance to our larger cities and more prosperous towns entails a freight 
charge that cripples these works very much in competition with 
nearer quarries situated in the United States, as these can deliver 
stone, freight and duty incl\lded, at a less rate than the freight alone 
from Newcastle. 

Effects of The change in tariff lately made, allows building stone and grind-
tariff,. stones to come into Canada at a much less rate of duty than that im

posed by the United States. This practically gives to Ohio and the 
West, our Ontal'io and Quebec market, while we are shut out from the 
New England mat·ket. OntariC!l takes no grindstones from the Maritime 
Provinces, and what is produced by them has been and is marketed in 
the New England states at a very gl'eat disadvantage, in competition 
with the quarries in the United States. 

Competition Another very serious hindrance in the development of this industry, 
from abroad. is the very large quantity of foreign stone that is brought to this 

country in vessels coming for return cargoes. These boats often carry 
it 9.S ballast, at very small cost, and while the quarries in Great Bl'itain 
actually get more for the same gl'ade of stone than the Newcastle · 
quarries, t.he latter are at a disadvantage. 
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In 1894 the United States duty was as follows :-
Grindstones fini shed a.nd unfinished .. 
Building ~tone, etc., in rough ...... ' .. . . ... . . . . 

dod ['essed .. 

In 1897 the United States duty is as follows;-
Grindstones finished a.nd uufinished .. . 
Building stone, etc., in rough ............. . .. . . . 

do dressed ........... . 

10 per cent. 
7c. per cubic foot. 
30 per cent. 

81. 75 pet· ton. 
12c. per cubicfoot. 
50 per cent. 

In addition to the Langevin block in Ottawa, Newcastle stone has 
been used in the construction of the city hall, Hamilton, Ontario; 
Erskine and St. James churches, Birks' building and various private 
rflsidences in Montreal; the post-offices of Riroouski, Fraserville, 
Richmond, Chatham and Newcastle in Quebec and New Brunswick, 
and in St. Dunstan cathedral in Cha.rlottetown, P ,E.I. It has also 
been employed exten sively as trimmings for brick structures. 

The Bay Chalenrg stone quarries are, geologically, probably a little 
lowel' than those of N ewcastle in the Carboniferous system, but do not 
differ essentially in their chttl'actel'. 

They are two in number, the principal one being that of Stonchlwen Stone!,a.ven 

(formerly New Bandon) and the other at Clifton, thE two being abou t qllal'l'les. 

two miles apart. Both are situated directly upon the shore, which 
here presents, for several miles, a series of nearly vertical bluffs of rock, 
the admirably exposed strata having a very light south·east dip. 
At Stonehaven, the rocks al'e o.ll gray in colour, including massive beds 
from sixteen to twenty feet in thickness, while at Clifton, only the ba-
sal beds are gray, the greater part of the fifty feet of rock that here 
constitutes the bluff being composed of gray, green and red crumbling 
shales. I,ayers of the lattel' are replete with fossil ferns, remarkable 
alike for their variety and the perfection of their preservation. At 
one point (Knowles' quarry) may be seen several beds of bituminous 
coal, the thickest being about eight inches. Other seams are said to 
show at very low water, one of them with a thickness of eighteen 
inches. 

The freestone of Stonehavell, according to its proprietor, Mr. John 
W. Love, is not well suited for building, being subject to too rapid 
decay. The post-0ffice at Bathurst has, however, been built of it. 
By far the larger part of the l'ock is used in the manufacture of grind- ~Ianufllc~ure 
stones, with pulp-stones, scythe·stones etc., as subordinate products. ofgl'indstones. 

About fifty or sixty men are employed, and the yearly product is from 
1000 to 1200 tons. The grindstones vary from four inches to seven 
feet in diameter, and their value is estimated at 1- a cent per pound or 
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:'tjiIO to ;:P I 2 to the ton. At one time as nH~ny as 300 men were em
ployed, but the production of stone ill the west 11nd the imposition of 
high dll t.ies by the United States have greatly reduced the force 
eng;tged. At pl'esellt the product is wholly used by olle firm neal' 
Hartford, Ct., U.S., (Collins Co., manuf11cturers of edged tools). 

Freight Ch11rgeS from Stonehaven to New ILwen, are about $3 pel' 
ton, the duty on large stone under the old tariff being $2 11 ton. 

Quarrying \\'as first begun at Stonehaven D.bout 1844, the first 
workers being Messrs. Bpl'ague, of Boston. The prc;;ent proprietor com
illenced operations about 1852. The qual'l'ies n,I'e worked for 11bout 
five months each year, the wages paid being $ lAO to $ 1.50 pt'l' day. 
'.rho fu.(;ilities for shipm ent by water are all that can be desired, while 
the line of the C11raquet Bru.l1ch of the 1. C. R. is less than" mile 
distant.. 

Some eight. Ot· nine years ago, a small qual'l'y was opened in Scotch 
Settlement, at the hea,d of the Shediac B.i v Ct', under the name of 
iVlcSweeny'8 quarry. The stone therefJ'om was used in the building 
of the Roman CathoJi(; cl!D.pel in Moncton, but since tli<.t time nothing 
Iurther has been done. 

At Cocagne Bridge, on the Cocagne River, in Kent county, w her'e 
this stream is crossed by the Moncton and Buctouche railway, 
eighteen miles (rom the city of l.\,Ioncton, quarries have been opeueo 
and are no\\' being wOI'ked, but on a sl11;1,11 scale only, by lVir. John 
Dobson. The rock is partly gray and parUy purple, and can be readily 
removed either by rail ot' watel'. The building of the Young Men's 
Christian Association in Moncton is constructed of rock from the:;:e 
quarries and pt'esents an attractive aspect •. 

No other quarries of importance are at present being worked in the 
province. Stone for local consumption has, however, at different times 
been obtained froID other localities, especially along the line of the 
Fredericton Branch of the C. P. R . Fl'om quarries opened t,here was 
obtained the stone used in the construction of the Fredericton city 
hall as well as the large departmental building of the Provincial 
Government. Besides a gray stone, these quarries yield a rather dark
purple rock. When used together, as in the ftt'st of the buildings 
named, the e~rect is pleasing to the eye; but when employed alone, a~ 
in the second, is so dark as to be somewhat sombre. 

SLA1'ES, FLAGS, ETC. 

No slate quarries have as yet been opened in New Brunswick, but 
probably rather because of the very limited demand for the material 
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than from the inability of the province to produce it. Slate is ill 
fact a very common rock in New Brunswick, and though nothing 
h;1s been done in the way of testing its quality, it can hardly be 
doubted that localities could be found in which it would satisfy all 
requirements. 

Among the distt'icts which may be c8pecially referred to as likely to Slate 
furnish good 8iates, is that of northern Charlotte county, in the districts. 

parishes of St. J ames and Dum barton; the SOll thern part of Queens, 
in Pctersville and Hampstead; the Tobique valley, in Victoria; and 
portions of Madawaska, Gloucester and Restigouche counties. It is 
stat,ed that the court house ,~t Bathurst is roofed with slate from the 
Tattagouche Ri vel'. 

Flags. -- Matet'ia,ls suitable for flagging are also not uncommon. In 
nc)rthern Charlotte county, the country is strewed with large tabular 
blocks of sandy and micaceous argillites, showing the natural tendency 
of the rocks there met with to break in this form. Portions of the 
Cambrinn system east of St. John would also furnish good flags. 

Ifecw·th·stones.--Duting the operation of the blast-furnaces at Wood- Hearth· 

stock, sands tOllE'S del'ived from the Lower Carboniferous rocks of the stone~. 
'1'obique and Beccaguimic valleys were to some extent used in the 
making of t,he hearths of these furn;tces and were stated to give good 
results. 

Hone·stones.-It is stated by ~:l r. 1\1. H. Pel'ley, in his Handbook Hone·stolle". 

£01' Emigrants to New Brunswick (London, 1857), that fine oil·stone, 
equal to Turkish, is found at C<tmeron Cove, near the northern 
head of Gmncl Manan, whence it has been taken in quantity. He also 
states that excellent blue whetstone has been worked to some extent 
near the Sevogle, a tributary of the North-west Miramichi, and again 
from :\J oose-horn Brook, in Kings county. The present writer has no 
persollal knowledge of eithel' of these localities. 

At Rockport, on the shores of Cumberland Bay, ,"Ves tmorland 
county, a small quarry opened by Capt. S. Cole, includes heds which 
appear to be well fitted for the manufacture of scythe-stones and 
similar articles. 

CLAYS. 

Cbys suitable for the manufacture of bricks occur in many parts of Origin. 

New Brunswick, being a common feature among the deposits of 
Pleistocene age, especially along dver.valleys and upon the seaboard. 
Some are doubtless oE estu H.rine or marine origin; others are pl'obably 
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to be ascribed to the deposition, either in lakes or rivers, of the mud 
of melting glaciers. The former usually contain fossils and are, in 
consequence, more or less calcareous; the latter are usually destitute 
of such remains, and are more purely argillaceous, except where 
derived from calcareous rocks. In connection with the COld MeaSUl"HS, 
especil111y at Grand Lake, are found thick deposits of under-clay, 
occurring beneath coal-seams, and stated to be adapted for the m11nu
facture of fire bricks. 

The manufacture of bricks ha~ been carried on at so many different 
points and with so much irregubrity that, with few except,ions, 110 

vcry definite statements can be made regarding it. Only the most 
important works will be here particularly noticed. 

1. Works of J1£essrs. John Lee &; Co., Little River, Simonds, St. John 
County. 

These works are by far the most important in New Brunswick. 
The following information regarding them has been kindly furnished 
by the proprietors :-

John Lee, about 1846, bought a tract of land two miles from the 
city of St. John, containing a bed of bl'ick-clay, and "tat"ted brick
making by the hand-moulding process. On this site he continued to 
make brick until his death in 1860. In 1861, James and John Lee, 
under the name of Lee Brothers, enlarged the works by leasing an 
adjoining brick-yard from Mr. Thomas Davidson, and increased the 
output to one million bricks per year. H11l£ of these were for five 
ye&rs sold to the Imperial Government to build the fortifications at 
Halifax, having been selected by the engineers for st.rength and 
durability in preference to any other bricks offered. 

])"v81o[,luellt. In 1870, the brick-yard of Mr. James Sullivan, situated at Little 
River, was bought. With increa~ed facilities the three yardfl were 
kept running, five million being the output for 1877 and 1878, after 
the St. John fire. In 1880 the name of the firm was changed to John 
Lee and Co., and operat.ions have since been continued with increased 
capital and improved machinery. 

QIlH.Iityof The excellence of the product of these works is so well known to 
p"Oclll~t. the builrling trade that" Lee's bricks" have been used in nearly every 

building of note et'ected in New Brunswick for the past twenty years. 

Pre~sed-brick making W/l,S made a specialty in 1870, with an average 
allnual output of 150,000. Dt'ain-tiles have been madE' since 1863, 
varying in size from one and a-half to six inches in the bore. The 

" 
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annual consumption vf them has been about 35,000, the chief markets 
being in Nova Scotia and New Brunswick. 

To Lee Brothers belongs ~he credit of introducing the manufacture 
of brick by stea,ll maehinery in New Brunswick in 18iO. For the 
pH.st thirty-sellen years the average lLnl1ual output of pressed and com-
mon brick has been one [Lnri a-lULU millions, with a.n annual average 
~onsumption for fuel of 700 cords of wood. The output for 1897 was Ol1tPl1t. 

1,709,000 of common i\.nd pressed bricks, and :JO,OOO drain tileil. The 
nUlUber of men employed, t,hirty-five j the average wages p,Lid, $1.35. 
The price of labour amounted to $6,000 j the woori cOllsumed, &00 
cords, c')sting $p2,400 ; the cost of hauling, ::ii~,000 j the pdce of the 
products delivered in St. John, $12,000. The bl' ick-n)tlking r;eason 
last. from April to NOl1emoel.', an.d the working day is nine hOllrs. 

Although St. John is ~he chief mfwket fot' thes'; products, one-third Market. 

of the output each yeal' hw'l been ~old in the surrounding villages and 
cities of N AW Brunswick allel Nova, Scotia. Lots of small a.nd large 
'luantitics are from time to time wId in Prince Edw,Lrd Tsland, New
foundland, the 'Vest Indies and the State of l\1aine, 

The i'esidences, offices and brick-works >],re J0cated at Little River, Plant. 

two miles frOID St. .Tolin, on the sea-shore of Courtney Bay, the 
position being favourable f01 ' the \v.nding of wooel and shipment of 
brick:, bet'ides being within easy hauling distance of railways. The 
phtllt consists of two semi-stiff-mud wil'e cutting machines, of t.heir 
own invention, one Nlal'tin soft-mud machine, with a cn.pacity of 
50,000 bricks pel' day, ,me drain-tile m;tcbine and six brick presses, 
the whole driven by two twenty horse-polVer steam engines. The 
company',; property covers 400 acres, thirty of which are of brick clay, 
very strong, and averaging nine feet iu depth. The stock on hand on 
the first of January, 1898, was 1,700,000 stock bricks, 100,000 pressed 
bricks and 40,000 drain tile". 

According to Mr. R. Chn.lmers"-, bricks bave been 0]' are being 
lJli1nufadured froUl mariue clUj'S at Campbellton, Restigouche, Bath
urst, Newcastle and JUoncton; while clays of apparently fluvi a tile 
origin lmve been similarly emplo'yed at i<'rCldericton, Marysville, WC;)Qd · 

st.ock, ShikflLehawk and elsewhere on t.he St. John River. 

TIl<-! Lrick-yard at Newcastle is on tlte illlLin line of the Intflr- Newcastle 

coloni,d R.ltilw'1Y, about half a mile east of the st<ttion, and formerly brick-yard. 

produced about 200,000 bricks per year. It has not been worked for 
about thri-'e year·s. The m<tterial is said to be of superior quality . 

• AlIllll:\] Report, Gl'ol. Sm·v. Can., vol. 1. (N.S.), 1885, p. r:.S GG. 



.l!'l'edel'ietoll 
brick-yards. 

?llollctolJ. 

118 !l NEW BRUNSWICK. 

The plant is still upon the ground, and an abundant supply of wood is 
within easy reach. 

At Frederictol1, the brick-yards of Mr. :\1. Ryall are situated at the 
north-west outskirts of the city, and within a few rods of the bank of 
the St. J'ohn River. The thickness of the C1<LY is unknown. The 
works here were begun in the spring of 1872, and have since Ghat time 
yielded an arinual output of from 1,000,000 to 1,500,000 bricks, and 
fl'om 50,000 to 60,000 drain I;iles, the latter nLnging in size fron~. two 
to six: inches. Mr. Ryan employs on an average Gwenty men, the 
average wage paid being $1.50 pel' day. The clay is removpd to a 
depth of twenty-five feet, and Ims been tested to a depth of fifty feet, 
,vithout reaching stone. It is blue in colour, quite free from surface 
stones 01' loam, and is very easily tempered. Occasionally fragments 
of land plants are met with, and in one instance <1. very perfectly 
preserved fossil £j,;h was found in the clay, but whether of marine or 
fresh-water origin is not yet known. The brich from (,hi~ yard find 
a market in various parts of York, Cadeton, MadawlLsk'L and Sunbury 
counties, but especially in the city of Frederictoll. Prior to t he open
ing of these yards OUlf'['!) had been in operation, but upon Ii smaller 
scale, at different points in this viciniLy, which is prohably evel'ywhere 
underlain by similar clay deposits. 

At Marysville, on the Nashwal1k Rivei', three miles from Frederic
tOll, are beds of brick-clay from which were obtained the bricks u~ed 

in the building of thfl h1l'ge cl, tton mills of }VIr. Alex. Gibson, bl'~ides 

many residenceg in the same town. The works are not, howerer, car
['ied on continuously, or for other than local consumption. 

The :i\1oll(:ton brick-yard is that "f :Mr."'!. H. CUlllming." and is 
distant h om the city fLbout two miles, but only a quarter of a mile 
from the tf'ack of the Intercolonial railway, and less them tilis front 
the rai.is of the ;\ioncton and Buctollche milway. The annua l proiluct 
is from 500,000 to 1,000,000 bricks, sometimes a little more. The 
market for the output is found chiefly in ,iVIoncton, Amherst and 
Sack ville. About thirty men are employed, at about $ 1.50 per eliLY, 
the cost e,f wood being about 81.50 pel' conI. No tiles are made here, 
Two qualities of bricks are manufactured, the one f0r inside n,nc1 the 
other for outside work. Pressed bricks ,Lre also made if /Ordered . The 
works have heen in operation here for fo~· ty years or more. At first 
the bricks werc m"de by hand, but now steam is employed in connec
tion with a clry-hou~e and fttns. The dry-house is capable of holding 
65,000 bricks at a temperature of 150°. The Aberdeen school, 
recently constructed in Moncton, was made of bricks from these works. 
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SILICA, INFUSORIAT, EARTH, E'l'c. 

Infusorial Ea?·th.-As far as known to t,he writer, deposits cf this 
material have been found in quantity at but two places in New Bruns
wick, though it is highly probable that careful search would revea,l 
its presence at many other point.s as woll. 

The first of the localities referred to is that of Pollet River Lake, Pollet Rivor. 

Mechallic Settlement, Kings county. As described in the report of Dr. 
HotfmiLnn (Report of Progress, 1878-794 H) from data a,fforded by 
Dr. E. \V . Ells, The deposit is of considerable extent, having a depth of 
abou t four feet over the floor of the lake, from which it cou ld be removed 
either by chedging 01' draining. An analysis showed a little over eighty 
pel' cenl:> of silica., a little over three per cont of alumina, and about 
thirteen per cent of water and organic matter, with very small quan
tities of ferric oxide, lime, magnesia and carbonic acid. 

As regards the economic value of the materi<tl Dr. Hoffmann says :-- Economic 

"It may be said to constitute an excellent polishino' material' and , ,,lup, of pro-
t> ) elli ct . 

although no exper'iments have been made to determine its absorbent 
power, it may reasonably be expected to prove w<J11 adapted for the 
preparation of dynamite. Again, the extl'eme facility with which it 
is dissolved by caustic alkalies (potash or soda), wouk! suggest its 
advantageous employment for the In<tnufacture of what; is commonly 
known as waLel'-glass or soluble-glass, D, preparation which meets with 
many important applications in the arts, >18 for instance, as a cement 
for the manufactur'e of artificial stone; fot' the hardening and preset·\,-
ing of building-stones; in fixing fresco coloUl's by the proces8 of stereo
cltro))]y ; as an addition to soap in the prepA,ration of the so-called 
silic:ated soaps." 

A second locality in which infusorial ea,rth has been found , is that Fitzgerald 

of Fitzgerald J_ake in St. John county, seven Ot' eight miles from St. L ,l ke. 

John city, brought to notice in draining the lake by the St. John 
Water Oompany. The chat'acter of the material is essentially the 
same as that of Pollet Lake. 

Silica.-Deposits of this material, which are eutil'ely sedimentary Silica. 

and not of organic origin like those above noted, occur in sever""l plwts 
of Oharlotte county. The most remarkable is one found neal' Blacks 
Harbour, regarding which the following particulars have been kindly 
furnished by Prof. W. F. Ganong and Mr. O. E. Boardman. 

The deposit occupies a· flat plain, of which the extent is between one 
hundred and two hundred acres, but nowhere with a greater depth 
than ten inches. Though l'eferred to fLS silica it is by no mev,ns purely 
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silicious, though in some samples the silica has been found to be over 
ninety per cent. A darker coloured material of the same nature 
underlies that just referred to and has, in some places 11 depth of at 
least twenty feet. Both matel'iR.ls may be described as fiue silts. 

An analysis by the Ledoux Chemical Laboratory of N ew YOl~k 

gave-

Silica ....... . .. , . . . . , . . .. . ..... , 
AlumimL. , ., . ... , . .. . ,." .. ' 
Sesquioxide of iron . .. " . . ....... . 

72' 65 
17' 93 

0 ' 57 

with ~mall quantities of lime and magnesia ancl some combined water. 

COllsidero,ble quantities of the material ha\'e he en taken away to be 
tested for various uses, among which are: polishing powder, filling of 
wood preparatory to varnishing. filling for the walls of safes, and the 
making of scouring soaps; but in uone of these has it proved superior 
or eq ual to infusorial earth. 

It has also been proposed to use it for the making of special kinds 
of bricks, but the negotiations in this direction have not been success
ful. At present nothing is being done with it. The property is now 
owned by 'Mr. G. '\,V. Ganong and others of St. Stephen. 

:\1JNERAL PAINTS. 

Chtys containing sufficient admixtures of fenic oxide or of man
ganese, to make them avaih1.ble for this use have been observed in various 
parts of the province, but have never been utilized except locally and 
on .a veq small scale. One of the best known to the writer, iR repre
sented by a specimen collected by the late James Rcbb in the vicinity 
of Edgett Landing, neal' Hillsborough, Albert oounty. It is a brown
ish-red ochre, Which, after burning, gives a fine deep-red powder, well 
adapted for the manufacture of some varieties of paint. 

On the North-west Miramichi River, in Northumberland county, 
'1nd about one mile and a half above Chaplins Island, the slates of the 
district are found to hold VC'ins and masses of brownish·red ochre 
which has a local reputation as a mineral paint, but the qll<tntity 
appears to be small. 

At Lyndfield, Charlotte county, in the exeavation of a well, a 
quantity of dark-brown, almost black eal-th, was found beneath a mass 
of trap rock, and was penetrated without change to a depth of eighteen 
feet. An analysis of a sample made by Dr. Hoffmann, showed it to 
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consist essentially of bog mang11nese and oxide of iron. It would 
require some treatment to fit it for use as a mineral paint. 

Another occurrence of ochre has been noted by :III'. Chalmers on 
the North-west :i.\liramichi Rivel', Ileal' Chaplin I sland.'" 

It is also probable that some of the bo;;-jron ores elsewhere men
tioned (p. (8) might be advantageously employed as ochres. 

~vlIN BRAL SPHINns . 

~prillgs more or less charged with mineral matters have been 
observed in various parts of the province, but only in a few instance!'; 
have so far been employed. 

Salines.--The rocks of the I~ower Carboniferous formation are in 
severftl places the sources of s::J.l t springs, as in the vicinity of Sussex 
in Kings county, at Salt-spring Brook, parish of Upham, in the same 
county, and on the Tobique River, in Victoria coimty. Of these the 
Sussex aprings are t he most important. 

As nearly as cltn be ascertained, the first openttions for the mnnu- Salt worh itt 

facture of salt near Sussex were begun fully one hundred years ago, Sus"ex. 

the quantity manufactured being, however, but small, very variable in 
amount., and employed wholly fot' local consumption. A similar des-
cription would to a large extenl, apply to mOt'e recent undertakings 
in the same direction. The present proprietor (Mr. Geo_ N. Hen-
dricks) commenced work in 1887, since which time, Oil lln avemge, 
about 150 barrels of salt pel' year have been made, each barrel holding 
fout' bushels. During the year 1897, 140 barrels were made, at a Cllst 
of about $2 per barrel. The salt is sold for $3 pel' ba.rrel, ;"nd is 
especially (1steemed for table and dairy lise. 

The ~alt is made by evaporation, two furnaces being employed , ~ide )-.Lode of 

by side, and having over t hem one pan made of boiler-plale, holding lllanufacture. 

2000 gallons and one holding ,100 gallons. There are also two kettles 
holding 200 gallons each, and four holding 150 gallons each. These 
latter kettles, weighing 1000 lbs. and costing $50 each, are bund to be 
very liable to crack, and sometimes last only a single season, thus 
inCl'easing materially the cost of production, as well as giving uncer-
tainty to the amount of product. 'Vood, in four-foot lengths, is burnt 
in one end of each furnace, and the fire is continued from Monday morn -
ing until Saturday night. Only two men D,re employed, one for the 
day and t he other fo t- the night, and great care is taken to secure a 

--- - ---------------,-
"Allllual Report, Geo!. Sun ', Call., vol. III. (::\'.S.), p. 3;~ N. 
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product which is pure a.nd clean. 'N ork is carried on in warm weather 
only. During the time the works were running in 1897, they turned 
out a little over twenty-one barrels per wpek; but there is plenty of 
brine to run a much larger plant, while if, by boring, a brine of greater 
8trength were reached and more economical methods of concentration 
were employed, the yield cuuld, no doubt, be very lal'gely increased. 
There would be no difficul ty in se llillg a larger qUHI1 tity. The strength 
of the hrine at present if> twenty per cent. SnIt made at this place is 
held in high repute fot' the curing of meat. 

About ten or twelve years ago, ,), boring was made to a depth of 150 
feet, solid rock being struck at l1 depth of twenty-six feet from the 
surface. The wa.tel' obtained at the depth of 1 fiO feet showed an 
increase in strength of ,tbout four degrees in the salinometer. There are 
half a dozen springs within it rad ius of it quarter of a mile, all about six 
miles from Sussex sta,tion, bu t less than a mile from the line of the Inter
colonial Railway. No attempt has been made to manufacture salt 
in other localitir-'s in the province. 

Brine ~pl'ings also occur at Salin;]', on ~alt-8pring Creek, Kill~S 

county, abou t thirty miles south of _ 8ussex. This locality was visited 
by .NIT. H,. Chalmers, of the Geological 8urvey, ill 1895, when a boring 
in the highly inclined Lower C<ll'boniferous rocks had been made to !t 
depth of 330 feet. A specimen of the brine was col1ected·tnd sub
jected to analysis in the bbomtory of the Survey with the following 
re~ult, expressed in grains to the impel'in.l gallon, and remarkable be
CltuSe of the large Pl'opol'tion of potassium* ;-

Potassium chloride 
Sodinm. 
~{agnesiIiUl 

Snlphltte of Iime_ 
III <tgnesin-

1!J %3 
12fJ3'648 

22' 315 
268-212 
11-331) 

1615 -474 

Sussex :llineral Wntei's -A sprin o- of minera.l \Vatet' found on the property 
mineral wl1,ter. _ . '" 

of Ml'. S. H . \Vhite, 1500 feet south of Sussex station, in connection 
with rocks of Lower Cm-bol1iferous agE', has within the last two years 
becoU1p. the basis of somewhat extensil-e operations. The flow, which 
is the result of an at'te~ian boring, is at present that of a fom-inch 
pipe, without pressure, but if confined, is sufficient to throw a jet to a 
height of fifty feet. It is, however, subject to considemble variation, 
apparently unconnected with the varia,tions in rainfall, the flow even 
in a single day varying fl'Om five to twenty-five barrels_ 

---------------- ------
-. Annual Report, Gp.oJ. Sill'\'. Can. , \'OJ. VII. (N.S.), p. 55 n. 
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An analysis of this water, made by Mr. F. G. 'Vait, under dit"ection Analysis. 

of Dr. G. C. Hoffmann, in the laboratory of the Survey, gives the 
following results, expt"essed in grains to the imperi,d gallon'" :---

Potas8iulIl chloride. 
Sodium chloride . ......... . 
Sodium carbonate .. 
Carbonate of lime. 
Silica. 

Grains. 

0'21 
2'10 

. ....................... ~5'35 
1'47 
1'05 

30'53 
Carbonic acid in Oxcess of th"t re.quired to form the lIlono'cal'bOnat0, f)' 24 gr,. 

In commenting on this anu'!ysis Dr. Hoffmann remal'ks that "the 
amount of. water at the d;sposal of the analyst was far from adequate 
to allow the detection of any of the more rarely OCCUlTing constituents 
met with in. water~. The fLnalysis cannot be said to be an exhaustive 
OIle. It is, however, sufficiently so to show the general character of 

.' the water, which would be regarded as an alkaline water. If used 
dieteticfl,lly it would be classed as a table Wfl,teto and might be drunk 
ad libitwYn. " 

No tl"ace of hydrogen sulphide was found in. the water at tbe time 
of analysis, ha.ving undoubtedly decomposed in the interval after 
bottling. The presence of this gas is, however, very obvious at the 
well, both to taste and smell. 

The waters] described above, are now the propel't.y of the Sussex Output. 

Mineml Spring Company, anc1l1re used by them us the basis of the 
manufacture of va.rioufl bever'ageE, the water being carbonated and 
variously flavoured. The company is now putting up about 3000 
bottles a cia,y, and during the year 1897 the total product. was some 
300,000 bottles. 

In the p>J.rish of Havelock, also In Kings county, are other mineral Havelock 

wa,ters which are being extensively used in the manufacture of watElr. 

beverages, but the wt'iter ha,s been unable, after repeated inquiries, to 
get particuln,rs. 

ROAD MATEnIAL. 

The subject of the better cons t.ruction of high ways is one w hieb has Importance of 

of late been attraeting a Q'ood deal of atten.lion in New Bl'unswick as using bette! 
" , l'oad matel'lal. 

illustrated by the formation of a Good-Roads Associn.tion and tbe 
making to the latter, by the Provincial Govemment, a legislative 
grant. 

-- _ .. _ -_._-----------_ . 
. " Annual RePOl·t, Geol. Sml'. Can., vol. VII. (N.S.), p. 55 R. 
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The better conbtruction of roads necessarily involveti, as a most 
important factor, the consideration of the materials most tluitable for 
their construction; and as the question has elsewhere, and especially 
in Massachusetts, been made the subject of extensive and elaborate 
investigations, it only remains to see in what position New Bnmswick 
stttnds with reference to the supply of those kinds of material which 
the investigations refelTed to show to be best adapted for the purpose. 

Considering the sparsely settled character of:~ brge part of N e'IY 
Brunswick ll,nd the great cost involved in the transportation of 
quantities of stone such as would be required for macadamizing pur_ 
p0ses, it is not to be expected that, for ITl;WY years at least, the mater
ials used for the purpose of orclinary road construction will be other 
than those to be found in the vicinity of the roa,ds themf>elves. The 
conditionA, of the principal towns, a.re, however, such that portions at 
least of their streets should be "0 IUltde as to ena,ble them to endure a 
considerable amount of wear. As examples it may be su Ificicnt to 
consiuer here the two cltses of St. John and Fredericton. 

Road materia! In the city of St. J ohl1, wheee rock-matel'ial has been employed as 
used in city of h b . f d . h t' 1 d I b St. John. t e noSIS 0 roa or street constructIOn, t e ma erta. u,;e 1noS cen 

Fredel"icton. 

largely derived from the beds of crystalline limestone, of pre-Cambrian 
age, which occur abund!l.ntly in that vicinity. It can hal'dly be said 
that the result has been satisfactory; for the lSame softness which 
admits of the rock being readily broken at cOHllJiLratively slight cost, 
leads also to its rapid comminution and to th(, consequent necessity of 
freqUf·nt renewal, while the dust which I'ei:>ults feom its pulvel'iz!l.tion 
is of ~ln especially fine and irritating chamcter. 

The slates and quartzites formerly removed in large quantities in 
the grading of the streets and in excavating for cell ai'S, have been 
largely employed for a like purpose, but never gave satisf!l.ctory results. 
This supply having also now failed, the city !l.uthorities have resorted 
to the felsites and ash-rocks of the Huronian system, found just 
behind the city. In each case convenience and present cost have been 
the main guiding motives in the choice. 

In Fredericton the case has been still worse, thp material here used 
having, until quite recently, been obtained solely from the beds of 
sandstone, belonging to the Coal Measures, which outcrop at various 
points in the vicinity of the city. This rock, at the best, has little 
durability, but when, 11S was often the case, material from near the 
surface which had long been exposed to the action of the air was 
chosen, a single season sufficed to reduce it to powder, forming masses 
of mud when wet or clouds of dust when dry. It was also wholly de· 
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ficient in binding pow!:',.. At last, however, better counsels have pre
vailed, and by aclvice of the ~mthol' of this Heport, resort has been 11<I.d 
to the depo8its of diabase and reb ted l"ocks which are found not fa.r 
from tllp. city, a nd especially a,bout Cnnies i\'1ount,'Lin in connection wit,h 
the Lower Carbonife rous formn.tion. As yet but, little of the materia.l 
has been used, but so far a~ employed it hILS giv,on perfect satisfaction. 

As t,his type of ['ock is that whieh, ,titer exha.ustive compa risolls, 11l1,S 

been pronounced by Prof. Shaler and the members of tha jHaf,~achusett" 

Rlntd UOUlmissioll to he the best suited for the PUl"POSP, it', is of 
interes t to know that it may be a,l.undantly and chertp!y obtained in 
almost ever)' part of the prOyill ce . 

:M ISCELLA;-IEOUS. 

The following substances, though either from lack of quantity 01' 

deficient quality are of little present economic interest, are deserving 
of mention, if only aR indica tive of possible future discoveries. 

Ba1·ytes.-This mineral is formed in veins traversing Laurentian Bm·yte,. 

limestones on Frye I sland, Charlotte county, and about the Northern 
Heftd of Grand Manan. 

In the settlement of Gould ville, one mile and a half east of lVlem
ramcook, ill Westmorland county, bal'ytes has been found in connec
tion with <t series of da,rk-red rubbly sandstones and shales, capped by 
gray rocks of the Millstone Grit formation . It is therefore near the 
summit of the Lower Carboniferous system. It is not now possible to 
see the vein, but several pits were at one time sunk upon it, and a 
considerable quantity of the mineral was removed and shipped. It 
proved, however, to be too impure to be of much value. It carries 
small qua ntities of galena. 

Fluor.-Found associated with the barytes of Frye Island, Char- Fluonpul'. 

lotte county; also in connection with semi-volcanic rocks of the Lower 
Carboniferous system near Harvey station and Listers Mills, York 
county. 

Iceland Sp(J/}·.-Veins of this mineral, sufficiently clear for optical Iceland spar. 

purposes, are now of considerable valuo. Specimens suitable for such 
use were formerly found at Belledune, in Gloucester county, but the 
locality is now exhausted. 

Asbestus.-Veins of this mineral are found associated with serpen- A~hel;tus. 

tine, in the limestones of the Laurentian system of St. John county. 
They are of the variety chrysolite, but are too thin, so far as observed, 
to yield wOl'kable fibre. 
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Gem-stones. Gern-stones.-Garnets are somewhat abundantly distributed through 
the mica-slates of the region about Moores Mills, in Charlotte county, 
and less commonly in the sill1ilar beds of Canterbury, York county, 
but none large enough to be of value have as yet been observed. 

Crystals of black tour:naline, well crystallized D,nd of considerable 
size, have btlen found neal' Moores Mills, but are very rare. 

Amet,hysts of some beauty have been found on Grand Manan, but 
are not common. 

RARE WIE'£ALs. 

Molybdenite. lJ;!olybdenite.-Occurs in granular quartz-rock in Pennfield, Charlotte 

Material;; 
abundantly 
represented. 

Coal. 

county, two miles north of the post-road on Trout Brook. It is in scat
tered grains and scales, some of the latter being as large as the thumb
nail. The quantity is s:tid to be considemble. It has also been 
observed in granite rocks neal' St. Stephen, on the Nipisiguit R.iver, 
near Bathurst, (1nd elsewhere in rocks of like chal·acter. 

CONCLUSIONS. 

Having now given, as fully as the data avaibble for the purpose 
will permit, the facts relating t,o the distribution and characters of the 
economic minerals of New Brunswick, it only remains to offer a few 
suggestions of a practical character, which mv,y help in the extension 
of 0ur present knowledge, l1ml possibly lead to c1iscovel'ies of import
ance. 

As regards materials used fOI' purposes of construct,ion, such ag 

granite and freestone, already the basis of profitable industries, it 
is not necessary to say anything further. The same remark will also 
apply to deposits of gypsum, limestone, clay, sand, and probably to 
those of bog manganese. There is no dearth of any of these n111terials, 
their working depending solely upon their mOI'e or less favourable 
location and the obt'1ining of profitable markets. 

The question of the occurrence of coal has already been fully dis
cussed, Itnd will be made the subject of further consideration in a 
special report now in course of preparation. 'To set at rest any doubts 
which may still exist rpgarding its possible existence along the eastern 
seaboard, a line of systematic borings should be made parallel to this 
seaboard, from the vicinity of the Lutz Mountain ridge in Vi' estmor
land county to Bathurst in Gloucester county, with, possibly, another 
parallel line some thirty miles further west. This would fully settle 
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the queEtions upon which doubt still exir:;ts, and even if yielding only 
negative results, would be of vltlue as tending to save useles8 expendi
ture in abortive exploration. 

As regards Albertite, the large sums of money already spent in Albertite. 

the fruitless se[1rch for further deposits of this mineral, together with 
its greatly diminished value, make it undesirable tha,t there should be 
any furthec considerable expenditure in that direction. 

The extent and charactet· of the Bituminous shales of Albert and 
Westmorland counties are fully known. Nothing more is needed in 
this direction; but a. possibly profitable field for experiment is to be 
found in the methods of their use. Apl11't from their character as 
sources of oil, they possess qualities or j",exture and composition which 
seem to suggest their .possible employment in the manufactut'e of 
cements, pavements, etc. It is now propo~ed to make practical tests 
in this direction. 

Among met[1l1ic millet'als, it is certain that gold is that, around the Gold. 

existence of which the greatest amoun(; of interest at present centres. 
From what has been already stated, it will be evident that the existence 
of the metal in profitable quant.ities in New B~unswick remains to be 
proven, and that that proof is only to be bad by a prolonged and 
systematic prospecting of the area:'> in which it is likely, if anywhere, 
to be found . These areas al"0 large, and lLt the same time, for the 
must part, difficult of access. They fj,l'e not, therefore, likely to obtain 
anything like thorough exploration through t.he efforts of private 
parties; and, if left to the chance discoveries of those who occasionally 
tt'averse them in the interests of sport or the lumber indnstry, may fOf' 

an indefinite period remain, from a mineral point of vi.ew, the ter?'a 

i'rtcognita which they are at present. If, however, the 10cl11 govern- Suggested [Lid 

ment were to offer reasonable waO'es to competent prospect,ors for a to competent '"' l'r()~pector8. 

limited period, with the provision that, in case of discovery of valuable 
ores, the finders should have the first claim thereto on returning to 
the government the previous cost of exploration, it is probable that 
the offer would be readily t,aken up and might lead to important 
results. Should this pll1n be thought desirable, "mall maps, such as 
could be ea~ily prepared, and which should cleady designate the region 
to be prospected, might be furnished to intending prospectors, and 
the whole subject made public by advertisement in ·tht daily papers as 
well as in the mining journals of Oanad11.. It might at the same time 
be made the duty of such pl.'o~pectors to collect samples or quartz leads 
ancl of such other minerals as they might meet fll1clto send these to the 
Crown Lands office for exn.minn tiOll. 
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As regards minerals other than gold, a similar plan might be 
,tdopt.ed. 

Mining laws. It is an importn,nt question, in this connection, whether the mining 
bws of New Brunswick, imported with but slight alteration from the 
statute·hook of N o\'a Scotia, sufHciently recognize the very different 
situation of f1 pr'ovince rich in mineml wealth, with an organized mining 
bu ['call, and millC)S of mallY kinds yielding handsome returns, and 
that of one wiCI hut little known resources of this character, with no 
distillct lllillillg bLlroau, and with mines yielding but little if al.lY pro
tit. In the la tter case, not only should every inducement be held out 
to still1ulate exploration, but the methods of acquiring proprietory 
righ ts ~houJd be itt once simple and such as would tend to secure to 
the Jiscoverer the frllits of his discovery. At present many a farmer, 
stumbling upon ·what !Day or mfl.y not be of value, hesitates to make 
any inquiries as to its character, fearing lest some one else more shrewd 
thftn he, or better acquainted with the requirements of the law, may 
step in and reap the profits of his observations j whereas if he were 
assured thftt his claim would have priority, he would make no delay in 
proving its value, and thus perhaps become the means of making 
known facts which would be of great and general importance. 

Information 
for prospec' 
tors. 

The appointment of a local officer, whose duty it should be to 
spend the SUlllmer months in visiting regions likely to become the 
seat of mineral discoveries, to pronounce: without elaborate aRsays, 
upon the probable value, or the reverse, of specimens brought in 
for examination, to direct the operations of the diamond drills and to 
be prepared to an;;wer reasonable inquiries as to promising districts 
for flxploitation and the mode of occurrence of useful minerals, would 
probably also be a step which would be justified by its results. The 
submission by such an officer of an annual report to the provincia.l 
legislature, would be the means of keeping the latter, as well as the 
public at large, accmately informed as to the condition of the mineral 
industries of the province for each successive year, would supply im
portant information to those seeking an investment for capitnl in this 
direction, and would enable the government to make from time to 
time such legislation or such grants as would tend to originate or to 
stimulate new enterprises. 

" 



ADDENDUM. 

On page 110 M, the statement is made that no freestone was Freestone 

being worked in · tbe Albert or Westmoreland quarries. This. is 
still essentially true as regards the county first named, but ,not .. 8 

. regards the second. Through information sirlce received it would 
appear that there are two brown-stone quarries at Wood Point, in the 
parish of Sack ville, owned and operated by Mr. H_ C. Read . They 
are fully equipped to handle rock up to the extent of 3000 tons each 
per year, of the best grade, and more of lower grades. These quarries 
have been in operation for several years, and have furnished stone £01' 

some prominent buildings, among others the cit,yhall in Toronto 
(in 1896), and the new armoury in Halifax (1897). 

In addition to the above Mr. Chas; Pickard is opening a quarry, said 
to be a very excellent one, in Sack ville ; while t.he Hon. A. D: Ri~hard, 
with others, has been working successfully a quarry near. the old 
Boudreau quarry, opposite Dorchester. G. P.Sherwood & Co., also 
have a quarry at Boudreau village, and expect. soon to ship stone 

. therefrom for the constniction of the new govemment building 
. at Liverpool, N.~. 

While the freestones about the h~ad of the Bay of · Fundy are 
abundant in quantity, excell'ent in quality and usua.lly well situated 
for shipment, their actual wot;kingis of a very inegular and inter
mittent character, and dependent on the varying demand. 
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