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REPORT
Th* MimnJ RMoums

ON
of NMrioomfluKl, by Jmms p. Howley,

F.aS^ for the yMur 1892

St John's, M«y, 8t;?..

A« a mineral producing country, Newfoundland has only
sprung into notorie^ within the past quarter of a century. Pre-
vious to that date, in fact, from its very earliest history, there ap-
pears to have been a vague suspicion of its containing rich mineral
treasures, for we find that Sir Humphrey Gilbert, who took pos-
session of the island in the name of Queen Elizabeth, in 1583, had
with him a mining expert, a native of Saxony, whom Sir Hum-
phrey despatched upon a mining exploration along the coast. He
18 said to have gathered many specimens of ore, supposed to be
nch in copper, iron, lead, silver, 4c. To quote from the narrative
of the voyage

:
"One Daniel, a native of Saxony, a very expert miner

ar i aseayer, brought to the General a piece of ore, of which he said
that he would stake his life that it contained a considerable quan-
tity of silver."

Sir Humphrey was greatly ekted at the protpect of rich min-
eral wealth in his newly-acquired pobsession; but fearing lest the
nwnerotis Bas-ue and Portuguese fishermen nresent should get
wind of the fl. he ordered aU the specimer be concealed on
board ship till they were again at sea, when u. *ould cause assays
to be made. "So confident was he of the value of this ore, that he
boasted to his friends that on the credit of the mine, he did not
doubt of obtaining from Queen Elizabeth the loan of ten thousand
pounds to defray the expense of another simiUr enterprise*

But the mines of the waters bving the shores of Newfound-
land, which were pronounced by Sir Francis Bacon, in 1610, to
contain "richer treasure than all the mines of Mexico and Peru,"
and whose inexhaustible stores of wealth continue f this day as

•The poor mlnliis exp%rt, with moat of the crew, and all hi; pr^

;lZ "I^'J^
*ft«"'»«i» lost in the DeliiSit. one of Sir Hump..rey8

nipa, oa Sable Island.
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pfodvctiTe u wnse, won completely edipeed all otiier enterpriMi,

and oblitented eren the naej xeoollection of the island's more pro-

blematical mineral reaonroei. A few desoltory attempts at mining
were, however, made from time io time, when indications of varions

minerals presented themselTes in the sea diib. Tlia most noted of

these was at a place called Shoal Bay, twelve mfles soath of 6t
John's, when a copper mine was opened up mora than a century
since, or about 1778. What the result was, cannot now be ascer-

tained, but I believe operations ceased owing to the scarcity of tiie

ore. It was however, re-opened by Captain Sir James Pearl, E.N.,

in 1839, and worked for a short time. No records of the diipments,
if any, are extant Quito recently I have seen very good specimens
of grey copper on from this same locality.

'^er attempto at mining of much more recent date were
made ^t various points on the Peninsula of Avalon upon small

veins, both of copper and galena, but in most cases they were at-

t^tnded with but poor success. The ores, especially those of copper,

were usually of a very ridi quality, being chiefly vari^^ated, such
as copper glance, erubescite, bomite, covelline, ftc., ai>d generally

oontfined in quartz veins, but sometimes in broken killas rock, fill-

ing small cracks or fissures. The galena, also, frequentiy occurred
in quartz, but more usually in calcareous spar; the La Manche lead

mine, Placentia Bay, being a good example.

In 1864, ihe present Oeological Survey of the Island was es-

tablished, ec»incident with the opening up of the Union Copper
Mine, Tilt Cove, N.D.B. The labors of the one, and success of the
other soon created a lively interest in mining enterprises, which at
one time reached to fever heat, and tiien again gradually subsided.
At the present time, mining has settied down to a sober, steady in-
dustry, slowly but surely advancing in importance witii the growth
of the country, and increase of our knowledge of ite resources. It
is not at all chimerical to look forward to a time when n-in-ag and
the manufacture of metals, &c., will rank second to n-^ wr in-
dustrial pursuit in this island.

As a preliminary to entering more into detail of the various
mineral substences now known to exist ifi the Island, I presume a
short general description of ite principal geological features will
not be out of place.
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The appelktion of "Terra Not*," or New Lmd, giren to tiiii

Iibmd by the early nevigaton ii one of the most ridicvlou mie-

nomen oonceiTable—at leait, in a geological senee. It is in reality

a Teiy old knd, and had an eziatence, in large part as dry land,

when bat one smaU rock in the North-east comer of Great Britain

reprasented that iiftnd. The 4S,000 square miles comprising the

total area of Newfoundland, are composed chiefly of the oldert

known geolc^cal series, beginning with the Laurentian and endng

with the Carboniferous. Mot one of the higher ov more recent

Mesosoic systems, known to geologists, have any existence here, al-

ways excepting the superficial drift, chiefly made up of glacial de-

bris, river-silt and ordinary clays, derived from disintegratiim ci

the rock surfaces. Much vegetable matter, in the form of peat, is

found to occupy a large portion of the surface, especially over the

less wooded areas of the interior.

The great Laurentian system, so largely developed in Canada

and on the Labrador, occupies a very extensive portio > t New-

foundland. The southern coast line of the island, from Bay

d'Eqwir to Cape Bay, presents one bold front, 150 miles in extent,

consisting of granites, syenites, mica, schists, Ac., all referable to

this period. They extend inland for many miles, and then branch-

ing out from the base into several great tongues, stretch across the

island, forming the chief elevated ridges of the interior. One of

those tongues or belts, commencing at the head of Fortune Bay,

strikes in a northeasterly direction and comes out to the shore

again on the north side of Bonavista Bay, forming most of the

coast line between the latter and Gander Bay, in the great bay of

Notre Dame. It also constitutes nearly all tiie numerous outlying

islands, rocks and reefs, lying off this portion of the coast. The

Funk Islands, a group of small granitic rocks, forty miles from

the land, form the extreme north-east outlyer of this tongue. A
second great ridge of granitoid and gneissoid rocks trending in

the same direction strikes away from the base to the westward of

Bay d'Espoir, and forms the beight of land between the two great

valleys of the Gander and Exploits Rivers, narrowing towards the

north-east and terminating in a point near the shores of Dildo

Beach, Notre Dame Bay. The third and most extensive belt of

Laurentian trends away north-easterly from Cape Ray, and passes

between the Exploits and Humber Yallevg, being split up in the
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lattor ralley, where it is overlaid by the 6entisl Carboniferoiis

trough of the island. One branch of this latter ridge runs out to-

wards the extremity of the peninsula separating Notre Dame from

White Bay, while the other continues northward through the North-

em Peninsula, or "Petit Nord^ of the French, nearly to tiie ex-

treme north point of the island. This ridge is termed the Long
Bange Mountains, and is in reality the backbone of the entire

structure of the island. One small isolated patch of the same sys-

tem forms the nucleus of the Peninsula of Avalon. Surrounding

this nucleus en the extreme eastern seaboard, and the shores of

Conception and St. Mary's Bays, we have a set of auoient sedi-

mentary strata consisting of:

(a) Diorites and quartzites, with jaapery bands.

(6) Slate conglomerate.

(c) Oreenii^ purplish, pinkish or red slates, often ^)proach-

ing in hardness jasper or chert These have si'Jietimes been called

fddsite slates, or homstone.

(f*) Dark brown or bluish black slates, with thin layers of

hard fine grained sandstones toward the top. This has been named
the St John's slate, or Aspidella slate, from the occurrence in it of

an obscure fossil organism peculiar to these rocks in Newfoundland.

It has been named by Billings Polaeontologist of the Canadian

Geological Survey, Aspidella Temmovica. There is also another

obscure form Arenit olites, which appears to be almost identical with

Arenieolites Spiralis, a fossil occurring in Sweden in a formation

lower than M. Barrande's Primordial.

(e) Greenisli and greyish, very hard quartzose sandstones or

whinrock, in massive beds.

(/) Dark red fine grained sandstone, nearly as hard as pre-

ce<ling, passing into fine conglomerate towards the top.

(g) Heavy beds of coarse, recldish, conglomerate or pudding
stone.

This formation has been hitherto designated Huronian, from
its striking lithological resemblance to a similar series of strata, in
aliout tile same horizon, known by that name in (knada. It forms
the greater portion of the Peninsula of Avalon, also the two Jong
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projections between Trinity and Bonavista, and Placentia and F6t-

tnne BayB, while much of the country stretching inland from the

heads of these great indentations is underlaid by the same series.

In Conception, Pkcentia, St Mary's, Trinity and Fortune Bays

extensive patches of a more recent and unconformable formation

fringe the shores on eitiier side, resting upon both the Laurentian

nnclens and the various members of the preceding Huroian. The

three isUnds in the first-named bay, also Bandom IsUnd in Trinity

Bay, and the Wand of Langley, off the entrance to Fortune Bay,

are occupied by this same formation. Some of its strata, more par-

ticularly the daty and calcareous beds, are crowded with fossil or-

ganisms. Red sandstones, conglomerates and quartzites predomin-

ate at the base. Red, purple and greenish slates, with limestone

beds, form the central portion, and towards the top dark colored

shales and grey sandstones are the prevailing rocks. The chief or-

ganisms are trilobites, near the base, and lingula, zoophites, and

worm tracks, Ac., towards the summit. It has been named Primor-

dial Silurian and Lower Cambrisn ; but the latter name is tiiat by

which it is more generally recognized now. Sir William Dawson,

K.C.M.O., the great authority on Acadian Geology, considers tiiii

series the equivalent of his "Acadian Group," and also of the Long-

mynd, Menevian, aud Lower Lingula flag groups of Britain.

Large tracts of country on the eastern, northern and southern

side of the island are occupied by a great variety of metamorphosed

rocks, exhibiting a vast amount of disturbance. These rocks arc

twisted, distorted, upheaved and faulted, penetrated by numerous

dykes and masses of intrusive trappean, granitic and other dis-

rupting elements, and have undergone so much change as entirely

to lose their original character. Quartiites, diorites, feldntes,

porphyries, ftc., form a large portion of the mass, while chloritic,

talcose and plumbaginous slates and shales are not infrequent. In*

numerable quarts, calcareous and other vein rocks, penetrate all

alike, running in every conceivable direction, most of them holding

some or other metallic substance. That some portion of these meta-

morj^ic rocks are referable to either or both the preceding Huron-

ian and Lower Cambrian series there can be little doubt Again,

in the Bay of Notre Dame, the principal Cuperiferous district of the

island, aituther great set of metamorphofied forraationB occurs. 'Hwbb

are duuracterised by large patches of peridi^te, steatitic, serpantin-
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oufl and dotomitic bands, vidle fel^pathic aahw, with a very oonmi-

erable portion of chlorit^c Blates, diorites, qnartantes and xed ^ap«7

bands, besides a variety of other more or less altered strat^ oomti-

tute the bulk of the series. Simikr rocks occupy very extensive areas

of the Northern Peninsula and the western side of the idand, being

especially well displayed over Uie country lying between Bonne Bay

and the Bay of Islands, and the latter bay, Porter Port and St

George's Bay. Anotiier very extensive tract in ike interior, lying

between the head waters of the Gander and Bay d'East River, ex-

hibits all the characteristios belonging to the same horizon.* This

series of metamorphic deposits has obtained the name of the me-

talliferous zone of North America, owing to its highly mineralized

character throughout its entire range. Here in Newfoundland it

has been proven well deserving that title. The great Silurian

series of formations are all represented here in greater or leas

volume. The valleys of the Ej^ploits and Gander Rivers are diief-

ly underlaid by Lower Silurian slates and sandstones, Ac. Middle

Silurian organisms are abundant on some of the islands of Notre

Dame Bay, and still more so on the Port-au-Port Peninsula, on

the w(»teni aide of the island. Lower, Middle and Upper Silurian

strata frequently crop out along the Northern Peninsula, and on

the shores of White Bay. In this ktter bay, also, owmrs the first

appearance, so far as yet known, of the succeeding Devonian or

Old Red Sandstone series. The two small projections or peninsulas

of Cape Fox and C ane Rouge, and a portion of the Groais Island,

near tiie north-east ^remity of the island, are the only other points

at which this latter formation exhibits itself in Newfoundland.

The Carboniferous series occupies two extensive areas of coun-

try, one l«)rdering on the West Coast surrounding the Bay St

(ieorge, the other in the valley of the Humber River. As this

series is more particularly referred to under the head of Coal, it is

needless to enter into any deails here.

Pbbcious Mbtalb—Gold.

Humors of the existence of gold in several parts of the island

had been long circulated, but up till about ten years ago, no b*t%a

fide find of this noble metal, that could be thoroughly relied upon.

•Tka Qaebec grrap o( Sir William Lofaa.
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CUM to onr kaowlflcige. PmioM to tiiat d»te, twees of gold wwe

detected by nuijKm in speomens <rf qaaiii from Humber Am,

BftT of Ttk~^, mad alao in «n annictl ifoa ore fiwn BonATuta

B»y. In 1880, sMiie genuine epecimau of free gold were ^acof-

erad in qowti rmu in the ticinitj ai Brigne, Conception Bay.

Upon M inreetigation by Hm G«ologi(«l Surwy into the geologial

•nd minerdogi«l ctawderirticB of the diitrict, it wu found that

the quartz usually ooeurpd in small irr^inlar patcfees> or f«ns of

segi^aticm, cutting bams of hard felsitic slate and whin-fodc,

near the base of the t»called Huionian formation. Though

a few larger vans of a more persistent diaracter were

met with in the same neighborhood, the gold appeared to be

confined entirely to Hm smaller patdies of quartz, whiA reticu^

lated through the hard slate rock. The int^tigation resulted in

the finding of several promidng sights of frse gold, in the form of

small isolated nuggets, frequently deposited in little dmsy cantifls,

surrounded by decomposed feldqMir. On mnoTing this soft ma-

terial, the gold would fall out, bring unattadied to the quartz. In

some cases, however, it was attadwd to, or disseminated throu^

the quarte itself and aooMupanying chlorite, whidi frequently ami-

poeecl a large part of the lode rock. It was found, however, on fur-

ther investigation, that v«7 few of tiie numerous small veins of

quartz contained the gold, and tiiat tiie bocfy of the rock showed no

gold, not even a trace, on beii^ subjected to the usual tests. The

veins, or patches of quarts, containing the metal were rarely of any

extent, and a few blasts not infrequently resulted in the disai^>ear-

ance of the lode rock. Some considerable proq)ecting, and an at-

tempt at mining, by crushing and washing the quarts, was entered

upon, but failed in bringing to li|^t any more pramiaing indica-

tions. About the same time, gold was discovered in two otter

looUities far removed from each other, and from the former. Some

free gold was obtained in qnarti wins at Bay ol Ishmda, where it

had previouiily beoi detected by analysis; but by far the most pro-

mising specimens jtt disoovend, were <^tained at a place called

Ming's Bight, on tha north-«Mt side of the island, situated <» the

pMinsuk ci land separating Notn Dama Bay fron White Bay.

The proprietors of tha Batfs Cove Capptx Miaa had ornnmwiced

nuaing here on a copper dsposit, and whwsi about thirty or forty fiat

down* cama acrosa lona tiiia tmu ol fMrti aad bitiv ipar p«Ba-
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tnting the dilorite rock of tiie lode, which were found to be well

charged with gold. I am unable to say what quantity of gold was

extracted from liiis mine, but have been informed that quite suffi-

cient to prove it a rich lead was taken out; at least, one nugget of

several ounces in weight was obtained. A specimen now in the

Museum is a1x)ut two inches square. It consists mainly of bitter

spar, very much cleaved and jointed. One side of it has a dull

leaden hue, and contains a mineral, supposed to be Tellurium. The

gold is profusely distributed through the central part of the q>eci-

men in thin plates, surrounding the crystals of dolomite on all sides.

.

It presents the appearance of being electroplated. It is sem to

penetrate the cleavages of the rock, often showing throng the

thin transparent crystals. It also runs into the grey metal on one

side, while on the opposite side there are numerous small crystals,

of arsenical pyrites or mispickel. No returns have ever been made,

either of the quantity of gold or copper yielded by tibis mine.

Work thereon was suspended in a short time, owing, it is said, to

some litigation and the interference of the French ships of war

—

the mine being situated on what has been called the French Shore

of Newfoundland, or that portion over which the French nation

exercises certain treaty rights. The presence of gold in most of

the copper ores of Notre Dame Bay, had been detected by the color

of the flame in smelting the ores several years since. More recent-

ly, quite an appreciable quantity of the precious metal was ascer-

tained to exist in the low grade ore from the Union Mine, Tilt

Cove, and it has lately transpired that gold to the value of £10,000

Stg. was extracted from this ore, in the process of refining, during

the past twelve months. I am also informed, that free gold in small

quantities has been met with in thin quartz veins cutting the lode

rock. So promising has this yield proven, chat ordere have been

given the manager of the mine to carefully examine all the refuse

slag, &c., in the dumps, with the result that paying quantities of

gold have been found therein. Several specimens of mispickel

(ansenical pyrites), from the same bay, have yielded, on analysis,

a greater or less percentage of the precious metal. Though the

above is sufficient to indicate the actual presence of gold on three

sides of the island it, perhaps, scarcely warrants us in calling it an

auriferous country. Still, its presence at all, and the fact that the

neami neighbouring province—Nova Sootia—baa proven amin-
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ently auriferous, leads us to hope that, upon further development of

this island, and a more systematic search for the precious metal,

gold discoveries of more importance may result therefrom. This

hope is strengthened by the fact that the Pre-Cambrian, Cam-

brian and Cambro—Silurian formations, (the same which hold

most of tibe gold of the Globe) are so largely dc/eloped here, and

in an unusually disturbed, altered and mineralized condition. It

has not, I think, been definitely decided as yet whether the Nova

Scotian gold-bearing rocks are of Pre-Cambrian (Huronian) or

Lower Cambrian age; but it is pretty certain, whichever they may

eventually prove to be, their equivalents are to be found on the

eastern seaboard of Newfoundland.

SlLYSR.

Many years since, a deposit of galena, in a gangue of greenish

and pinkish flourspar, was discovered at a place called Lawn, sitn-

ated on the extremity of that long, narrow peninsula separating

Placentia from Fortune Bays. Mining operations were commenced

here by a local company, and under the management of a Cornish

mining captain. In following the lode at one point near the shore,

they struck a small vugh or cavity, filled with what appeared to

the miners to be a dirty sand or gravel. It was shovelled out and

thrown on one side, where it became washed by the rain-water, when

several lumps and strings of dark-colored metal appeared, which

proved to be native silver, mixed with other ores unknown to the

raiuers. Specimens were saved and brought to the notice of chem-

ists, who pronounced them to be chloride of silver (horn silver),

native silver, and ruby silver, or rather what would appear more to

resemble proustite (light red silver ore). As soon as the miners

became cognizant of the value of the ore it is said they appropriat-

ed most of it and sold it to jewellers and others of St John's and

St. Pierre. That there is some truth in the latter part of the story,

would appear, from the fact that I have been shown specimens in

one of those shops, purporting to have come from the locality in

question. From some cause I am not sufficiently acquainted with,

the mine was abandoned after a short while. It may be that the

galena, for which it wa-i worked, proved very sparsely disseminated

through the gangue, or the fact ^t they did not succeed in find-

ing a second vugh containing those rich silver ores. I understand.
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d», • iMge portkm o£ the di« h«d fmuidewd, oomptetdy burying

up tlM WOTking^ AU thi« occuma long before tiie institution of

the pwient Geotegiaa Surrey. Shortly after my pwdeM-or, the

late Alexwder Murray, C.M.O., taking thU work in hand, he pro-

cwed a epednien of thi. ore from one rf the original proprietor, of

the Lawn Mine and eent it to Oanada, where it was analy«d by

the then ehenuet of the Canadian Surwjy, Dr. T. Sterry Hunt, who

nronouneed it a wlph-arMniuret of rilTer (ruby mbrm?), yielding

MM per cent of metal It was encrueted with chloride of rilver

(homnlwr). A rwsent attempt waa made to re-<^wi thiamine,

whieh failed, ael ptemime, from want of eufficient capital HktiTe

•ilver, in thin fl^ms or plate^ waa found encruettng the deavage

phmee of a mineraU«ed date, on the Fortune Bay ride of the tame

peninnila. An attempt waa made at mining here, but aoon aban-

doned as unremunerative. Neariy all tiie galena ores occurring on

every ride of the island contain a greater or less percentage of ril-

ver. One deporit at Little Plaoentia, in Placentia Bay, yielded sped-

mens showing as high m 366 ois. to the ton of ore, thus proYing it

an eminently argentiferous galena. A mine was opened here,

known as the Silver CUff Mine, and worked vigoroudy for a few

yejirs, but subsequently absjidoned. The ore did not prove so

abundant or rich in rilrer throu^umt as the wjrk progressed ; but

there is reason to -elieve, from certain facts ascertained, that the

true or mother lode of this proper^ was never discovered, and that

the small veins actually opoied up are but leaders or stringers to a

more important deporit This supporition is borne out by the

finding of Urge blocks of prill ore, several hundred pounds in

weight, unearthed amongst the h)oee gravel near the surface, while

costeaning for the lode. No such blocks as these were found in

the actual workings.* The same specimens of quartz from Bay of

Islands, mentioned as containing tracs of gold, also showed a

gmall percentage of rilver. None of the other noble metals have

yet beat detected in the island.

•What Bvpeart to be the

it look

_ lode has receatly been discovsred,

flB» aad eoatalB a lane p«re«BUfa
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Birtiu.

•
Batile occurs in Urge embedded crystal, in • Wtrions quarts,

•t White Bay.

Tin.

1.S0 pei cent oxidp of tin vas found to be contained m a

specimen of Columbite, from Labrador, also in an ore of galena

from Notre Dame Bay. [See Analysis, No. 11.]

^oltbubkitb.

This is a mineral which occurs in many places wound «»

•hores of this island and in the interior. Quite a considerable A^

poat was found a few years ago, in Fortune Bay; but the demand

foTthe subrtance being so very limited, no attmpt
»"».J^»^

»t mining the ore. Good speimens have also been exhibited from

Hamilton Inlet, Labrador.

TSLLVBIVX. (?)

Already mentioned as occurring with gold, in bittarqwr, from

Ming's Bi«^t.

BismiTH.

Traces of, in galena, from Little Lawn. [See Analysis, No. 1].

ANTixoNrn (Sotnot).

This mineral occurs at one or two locaUtles, chiefly in tte

g««t Bay of Notre Dame. A deposit, which P^- P*^"»"«
»J ^t

veloping into a paying mine, occurs at a place called Moretons

Harbor, on New World Island, in that bay. Some desultory min-

ing has been carried on here, for some years back, with fair pros-

pects. Not having seen the deposit, I cannot speak of it, except

from specimens exhibited, wbic>. icok very favorable. Other speci-

mens were procured on an isUnd called Duck LOand, near Badger

Bay, Notre Dame Bay. The Customs Returns, appended to this

paper, show a small export of this ore during the past two years.

Ibon Ohbb.

Ores of iron are very common in many parts of the island, and

comprise nearly all the usual varities : magnetite, hamatite, qpecular
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iron ore, limonite, ilmeniie, chromite, riderite, TiTianiie, clay iron-

stone, brown and yellow odira, iron pyrites, pyrrhotite, mispickel,

ftc. Of these, magnetite, honatitei, chromite, day ironstone and
pyrites are the most abundant ores. The former occurs in large

masses, in the vicinity of some of the copper mines, notably l£e
Union Mine, Tilt Cove. An immense body of magnetite was dis-

covered a few years since in the Laurcntian Range, near St
George's Bay, on the West Coast It was found on analysis, however,
to contain a large percentage of titanic acid, which greatly

militated against its usefulness. That there is an abundance of a
similar ore in the same range, is indicated by the large quantity of
debris found in the beds of most of the streams issuing from the
Long Bange Mountains. Megnetic iron sand is of very common
occurence, both in this island and along the Labrador coast Hema-
tite occurs with the magnetite at Tilt Cove and elsewhere. Chro-
mite is found, generally, associated with serpentine group of
rock wherever displayed in the island ; and there would appear, from
the loose debris scattered about, to be a considerable deposit of this
ore in the vicinity of Pipe Sttine Pond, on the head of the Bay
d'East river. The clay ironstones are confined to the coal measures
of Bay St George and the Grand Lake region. In the latter, ex-
tensive beds were come across during the past season (1891), con-
sisting of irregular nodular or lenticular masses, arranged in lay-
ers of stratification, with also some solid bands of from two to
three feet thick. The common yellow pyrites (mundic) occurs all
over the island, and is found, more or l^s, disseminated through
every formation that goes to constitute its rock crust but its chief
value consists in the immense massive deposits associated with the
copper ores in Notre Dame Bay and elsewhere. At the Terra Nova
•Mine, Bay Verte (not at present in operation), Mr. Murray, in
1867, speaks of the deposit as consisting or "an enormous mass of
iron pyrites, with an occasional admixture of yellow sulphuret of
copper." Again at the Union Mine Tilt Cove a mass of this ore,
said to be over 200 feet thick, was driven through a few years since,
on the east of the original copper workings. It is very hard and .»m-
pact having a close, even texture, and contains, on an average, about
two to four per cent of copper. At the Tilt Cove, Bett's Cove and
Little Bay copper mines, large quantities of this same ore have
been mmed with the copper; probably one-third of the bulk of ore
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raised, most of which was thrown aside in the dressing. Another

immense deposit is now being extensively mined at Pilley's Island,

Notre Dame Bay. The lode is said to average sixty feet in width,

and contains 52 per cent, of sulphur.* This mine is now in a

flourishing condition, employing some hundreds of men, and ship-

ping large quantities of the ore each year to market, principally to

the United States, to be used in the manufacture of sulphuric

acid, copperas, ftc. It has been ascertained, within the past year

or two, that the refuse cinder left after the extraction of the sul-

phur is of a very superior quality tor the manufacture of certain

grades of Bessemer. The quantity of ore shipped from Pilley's

Island mine, as taken from the Customs Returns, will be found in

the tabular statement. Quite recently, the enterprising proprietors

of this mine have introduced ihe electric light underground, which

enables them to work continuously day and night. This is the

first instance in which this light has been employed in mining in

Newfoundland. The enormous deposit of Bed Hematite on Bell

IsUnd, C. B. had not been discovered when the above was written.

COLUMBITB.

Obtained from the Labrador coast. [See Analysis, No. 11].

Manoanbsx.
Ores of manganese have been observed in several localities, but,

as a rule, not of a rich quality. One massive black oxide comes from
the -outh ^3ide of Conception Bay, where quite^an extensive deposit

ow-nrw as a contact lode. It contains about 61% per cent, oxide of

man'ane e, the residue being chiefly iron and earthy impurities.

Wad, or bog manganese, is a very common ore, found as a surface

deposit in many localities. A carbonate of manganese of a pure

white color, probably a variety of rhodochrosite of rare occurrence,

is found in the neighborhood of St. John's, usually as an incrusta-

tion on decomposed slate rock. It appears to be a Are variety, as

I do not see it described in any work on mineralogy.

Chbomb.
Besides the chromic iron already alluded to. I have seen cho-

mate of lead from the west side of the island. The presence of

*Prof. Hollowajr has obtained aa hl^ as 56 per cent from some
specimen* submitted to blm for aaalyria.
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ekrominm it alaQ indicatod by the fraqnent itaiiis of gmn oijd o«

chronimm eitlier on tin larfMM or impngntting mwiy of th«

racks <a the mf>g~^'>° lenei, eqwoidly aonie of the dolomitic or

hittexqwr buds.

NlCOEU.

Nickd hM been detected by vuljm in mnenl of the eerpen-

tine «nd dotomitic locke of the ishnd. Quite an extenrnve depomt,

coMieting of ieveral •rieties of the oie, lix. : Copper-nickel, doui-

thite, millerite end ger orffite, wei« found in • vein of dolomite,

or bittertpw, interaecting the chloriticlode rock of flie Union Cop-

per Mine at TUt Cove. Between the yem 1869 end 1876, both

indudTC, 411 tone of nickel were shipped from Tilt Core, vdued

at $88,740. Since that date, no returns of any ore having been

shipped are on record.

Cobalt.

Cobalt occurs, sparingly associated witii the nickel ore, at Tilt

Cove. Cobalt bloom was observed at one or two places, as a stain

or incrustation on the rocks.

Znro.

Ores of zinc, including most of the more commou varieties,

viz, : blende, zindte, and calamine, occur in several localities, as at

Tilt Cove, Plaoentia and Lawn. Nowhere, however, as yet, has it

been found in any consideral. quantity, such as to render it worth

mining for itself alone. Bed oxide of zinc, from the Uwn mine,

yielded on analysis, tracer of bismuth and cadmium.

Cadmiux.

Traces of, in zinc blende, from Little Lawn. [Analysis, No. 6].

JjUD.

The ores, of lead, chiefly galena, are disseminated throughout

almost every rock formation in the iisland, generally in quartz and

calcspar veins. Numerous small quartz veins containing this ore

occur on the Peninsn'- -^f Avalon especially in the Huronian form-

ation. Several atte. • at working these ores were made many

years ago but in most instances with but pcor success. The most

promising and beet conducted mine yet opened is situated at a

place named La Manche at the head of Plaoentia Bay, the property
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of the Telegni^ Land ''ompany, now the Newfoundland and Can-

adian Tmat Company. Operations were commenced in 1 ^^57, and

for a time tiie mine waa Tigorondy worked. It dunged hands two

or three times. Finally, the work began to languish, and the mine

was dosed about 1870. Becentiy, the original owners have re-

commenced operations here, and are now getting it in workng or-

der. From 1857 to 1868, some 2,375 tons of galena were extracted

altogether from excavations, amounting to about 1,000 cubic

fathoms, equalling an average of 2.37 tons per cubic fathom. The
vein stuff consists chiefly of calcspar, with a mixture of ^.^rtz,

sulphate of barytes and a little fluorspar. It averages about three

feet thick, but often widens out to si:: or seven feet. It is a re-

gular well-defined lode, filling a fissure in the slate rock. It is in

a nearly vertical attitude, and runs very straight, with gr^t per-

sistency, for a long distance. The country rock consists chiefly of a
set of greenish, very hard and brittie, compact cherty or jaspery

slates (Division C of Huronian Section), which cleave exactly with

the bedding. The vein materi<>^ is frequentiy tinged wi^^ a pale

purplish color, and beautiful amethystine quartz crystals are often

found lining the sides of small vughs oj cavities in the lode rock.

The ore is distributed irregularly through. the whole thickness of
the vein, in patches and isoUtted crystals, but there appeared to be
a pretty regular and continuous string of ore near the middle, of
from one to four or five inchf>s in thickness. Large quantities of
what the miners term "prill ore," in blocks of many pounds weight,
were found in the vughs and pockets at intervals throughout the
workings. The only other lead mine which gave promise of con-
siderable value, was the Silver Cliff Mine, at Tattle Placentia
.Sound, already referred to under the head of Silver Ores. Assays
of this ore gave over 70 per cent, of metal. A very peculiar de-
posit of galena occurs in Port-au-Port Bay, on the West Coast.
The aiatrix of the lode consists chiefly of crushed Lower Carboni-
ferous limestone, filled with its characteristic fossil shells in great
profusion and well preserved. It would appear to have fallen into
a fissure, or rather collapsed, by the undermining and crumbling
away of the subjacent Lower Silurian limestone, masses of which,
containing its characteristic fossils, are caught up in, and confused-
ly blended with, the Carboniferous. In the broken, crushed rock,
much calcspar ocurs, in which tiie galena is thickly disseminated.
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An •ttwnpt »t mining thi« ore here, wWdi ptn much promiM,

wan stopped some eight or ten yetrt «ince by tiie interfeience of

the French fishery protection sqiwdron, on the gromid that it would

clMh with their fishing privUegefc Numeroui other indications of

galena are reported, and many specimens of beautiful, clean ore

».xhihited from this western side of the isUnd, diiefly from SUunan

rocks. A pale, yeUow chromate of lead has also been exhibited

from that side. The oxyA of lead is only found as an incrustation,

resulting from decomposition of galena in some of these localitiw,

while I have never yet seen phosphate of lead in the isUad. Nearly

all the galena ores contain more or less silver, and sometimes traces

of other metals. Galena .so is shown as a product of the Labra-

dor, but merely as spedmens, so far as yet known.

Ck>ppiB.

Perhaps of a., the mineral substances known to the island,

copper ranks first in point of importance, Und certainly does in de-

velopment. It is, at least, a century since the first attempt at mm-

ing this ore was made at a pkce called Shoal Bay, near St. John's.

The ore found was chiefly yellow sulphuret, mixed witL a httle

gn*n carbonate, but the deposit consisted merely of a few small

gtrin,f8 and nests of ore, in a very hard sandstone or whin-rock.

The work was' soon abandoned, as there was not sufficient ore to

render it remunerative. Quite recently, some very rich specimens

of grey copper, tetrahedrite, have been procured in the same neigh-

borhood. Beautiful rich variegated ores, including several varieties,

such as erubescite, or bornite, copper gknce, covelline, red copper

ore. malachite, &c., have been found in a great many places, es-

IMJtial'y in the Peninsula ot .^valon, and several attempts to mine

these richer ores were made from tiine to time, attended with vary-

ing success. C 3nerally, the hard intractable nature of the enclos-

ing rock, and the character of the vein material—usually quartz-

rendered the extraction of the ores difficult and expensive. The

discovery of tiie deposit at Til. Cove, in Notre Dame Bay, in 1857,

since named the Union Mine, gave a new impetus to copper mining

ill the country, though mining operations were not actually prt-

secuted there till 1864. The deposit consisted chiefly Oi ydlow

sulphuret of copper, and iron averaging about 12 per cent,

of copper, though it has reached as high as 30 per cent. Tilt

i I
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Gore oon ipniiig into notoriety from the enonnook deposit of

ore laid bue in the urioiu openings. The Mine Bluff m it wm
ienned or real lode rock, coniiited diiefly of a compact chloritic

alate, very fermginoiu, containing thin leams and thread* of ser-

pentine, and haTi^<7 enclosed huge intercalated masses of hard,

compact, gray and greenish crystaline rock, probably dolomite. Thiw

rode is slii^y calcareous, and weathering on the surface a pale

yeUowish color. The lower part of the lode rock is chiefly of a soft

steatitic character, which occasionally contains masses of serpen-

tine and soap-stone, magnetic iron being disseminated through it

in grains and crystals. Overlying, and in front of the mineralized

band, is a mass of hard gray diorite, or trap, probably intrusive,

containing epidote in strings and patches, end scattered through it

are minute crystals of bitterspar. A great body of serpentine suc-

ceeds this rock on the north. Underlying the lode the rocks con-

sist chiefly of diorite, black and dark green slates, quartzites,

bands ->f red jasper, and jaspery iron ore, patches of dolomite and
serpentine, all confusedly jumbled up together, still preserving a

rude arrangement resembling layers of stratification. Such is the

general onaracter of the co'uitry in the immediate vicinity of Tilt

Cove—a desnript' of which will apply generally to all the other

localities ir the Bay of Notre Dame, whero copper has been mined.
In slmost all cases the lode rock is more or less chloritic, and dior-

ites are present, either in the lode or over and underlying it; but
in some instances the steatitic and serpentinous strata are not pre-
sent, except, perhaps, as mere threads and strings, or in small
patches.

The Union mine continued in active operations up to a few
years since, when the decline in copper took place, and a change of
ownership caused the working to languish for a while. It is now
in the hands of an energetic mining company,* who are pushing
on the work vigorously, and have raised a large quantity of ore
during the past year. The mine is situate on the north side of
Noire Dame Bay, about ten miles from Cape St. John, which forms
the extreii e north point of the great bay.

In 1875 the Bett'e Cove mine was opened. It lies further in
the bay, on the same aide; distant from the former eight miles.

*Tlie Cape Govper lilniiic ud Sneitlns Company.

J
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This mine was worked witli extnordinftiy activity for ten yean,

durinT which period 130,6E3 tons of -<re and regains were exported

therefrom, besides 2,460 tons of iro pyrites. The ore, as at Tilt

Cove, occurs in a mass of mixed diloritic slate and di6rite. In the

course of the excavating some enormous podcets of ore were come

acrof'H. Work was suspended on this mine about 1885, owing to

the iTeat (depreciation in value of copper, and from the caving in

of the mine-bluff—a great boss of mineralized rock capping the

mine—which had been completely honey-combed by the excava-

tions. It is thought the ore was far from being exhausted at the

t'"me. Several other copper mines were opened up daring this

period, and more or less. ore derived from each. The principsi

localities which gave most promise \?3re Burton's Pond, the Col-

chester mine, S. W. Arm, Shoal Arm, Little Bay, Lady's Pond,

Wha'e's Back, Hall's Bay, Sunday Cove Island, Babbitt's Arm, and

Thim' Ic Tickle, Seal Bay—all within the great bay of Notre

Dame But the most celebrated of all the copper mines yet de-

\clopc 1 in this region is the Little Bay mine, which has been in

con :tant and ac'ave operation since 1878, though it has, during

that period, changed its ovmership. Operations were only com-

menced here in August of the above year, yet, Iwfore the end of

the easou. some 10,000 tons of ore were raised and shipped to

Swaa; ea. Between 1880 and 1885, 61,796 tons were shipped from

this mine, and since that date to the end of last year, over 40,000

tcM « f ore, regulus and ingots of copper are given in the Customs

Te iHn»i. Between 1880 and 1882, the South-West Arm mines

yc!''cl '!>0 tons; Hall's Bay, 240 tons, while Babbitt's Arm ni>e

—

whcih was only worked for one year—yielded 1,260 tons of ore,

a c'la'i])" 28 per cent, copper. This latter mine forms rather an

exi t'j)ti<iii to the others. While chloritic slate is the prevailing

rock, containing strin^t* and nests of ore, with at least one solid

I Hiitl, nioft of the cop|)er was derived from a set of large parallel

hands of quartz, varying from three to five feet wide, richly im-

pregnatetl with ore of a higher percentage than ordinary. Orey

copper, containing a considerable pen-cntage uf silver, is sometimes

associated with the other ores in this mine. At Lady Pond mine

the ore is a rich yellow Hulphuret, with a large proportion of beauti-

ful purple an<l bluish erubescite, generally occurring in pockets.

iiBi^Miiteiatt
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S(Hne of the copper deposits in this bay, notably those of Sunday
Cove Island, consist of wide bands of fine, soft, shelley chloritic

slate, impregnated with iron and copper pyrites, and containing

bands of yellow copper ore, varying from mere strings to layers of

several inches thick. Here, also, very beantifol arborescent fila-

ments, of native copper are found on the cleavage plains of the lode

rock. Metallic copper occurs at the Union Mine, Tilt Cove, in

thin sheets or plates, lining the walls of cracks or slips in the lode

rock. It has been found on the west side of the island, in Port-au-

Port and Bay of Islands. In the latter instance it forms strings,

nests and small pockets, scattered through an amygdaloidal trap,

but more especially confined to small veins of bitterspar, intersect-

ing the same rock. Also on Oderin Island, Placentia Bay.

The other localities where ores of copper have been foimd
are too numerous to mention. It will be sufficient to

state that the indications of these ores occur un all sides of the

island, and in every one of the great liays at hundreds of localities.

During the past aix months a new discovery of copper has been

made at South-West Arm, Green Bay, near the old Colchester

mine. This lode is said to average six or seven feet wide, with two
feet of solid ore.

Labrador—of which we know but little mineralogically—is, in

all probability, a cuperiferous region also; many rich specimens of

copper oKis have been brought from various parts of the coast, and
a mine was actually worked there, at Black Island, several years
ago, with what succ-ess I am not in a position to say.

COAIi.

There are two diMtinct carlwniferous Iwsins in this island—on

it8 wcBtern side. The first is known as the St. George's Bay
tnmgh. It occupies a frinw of the south side of that Iwiy, about

sixty-eight miles long by t oive wide, comprising an area of about

816 square miles. Other small outlying patches on the north side

of the same l)ay and again in Port-au-Port Bay, would probably

bring the total area up to 900 square miles. The second, called

the central carboniferous trough, is situate in the valley of the

Humber Kiver, which flows into the Bay of Islands, at the head of

titu Humber Arm. . Altiiough lying in a direct line from each oth-

er, and tnrresponding with the general trend of the physical fea-
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tares of the country, the two aroM are nparated by between aixtj

and seventy miles of distance, though they were at one time pro-

bably connected. The central basin comprises a superficial area oi

about 500 square miles. By far the greater portion of botb faaiini

is occupied by the lower and unproductive portions of the series,

especially the carboniferous limestone and millstoiM-grit forma-

tions. The entire southern side of St George's Bay exhibits the

above strata, frequentiy broken by faults, and repeated again and

again. One great anticlinal fold running parallel with the dioie,

extends up and down the coast, with a westerly dip on the outside,

towards the waters of the Oulf of St. Lawrence, and an opposite dip

inland, where the strata which hold the coast are repeated, -and a1

a distance of some six or seven miles from the shore, the middle oi

true coal measures are exposed on the surface. A long, narrow

trough, of some three or four miles wide, is here brought in, which

holds several fairly good seams of coal. The lo'xet measures come

again to the surface on the inner side of the trou^, where the^

finally rest against the Laurentian Mountain Range in the rear.

What the longitudinal extent of this coal trough may be, has not

yet been definitely ascertained, and it can only be determined with

certainty by the use of the boring-rod. Coal was known to exist

in this region for a long time; but the difficulty of exploring it

thoroughly, and the lai^ge display of the lower formations, barren

of coal, on the coast, seemed to convey the general impression that

no coal of any consequence existed here. In 1889 a more thorough

investigation by the officers of the Qo logical Survey, reaulted in

the finding of several seams of good coal, which were uncovered at

their outcrops, and traced for some distance, so as to obtain accur-

ate and reliable measurements, and good average specimens of th«

quality of the mineral. Referring to the report of that year, it

shows that, altogether, fourteen seams of coal, of a varying thick-

ness, from a few inches up to six feet, were uncovered on one small

brook ; three seams on another, two miles distant, and four smaU
seams on a third brook, still further eastward some two and a halt

miles. Uf these, the following are the best and moat promising;

Vr. Iir.

Cleary seam t t
Juke's seam 4 $
18-inch seam l it
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Slaty aeuQ 1 4
Clay seam 1 8

Bodqr seam 1 5

Murray seam 6 4
Howley seam 4 2
Shears seam 1 2

These, with some smaller ones, aggregate a thickness of twen-

.7-8even feet of coal in the section, which is repeated by being

brought again to the surface on the other side of the synclinal

trough. There is reason to believe that these do not r. tresent all

the seams in this section.

In the central carboniferous trough, which was the object of

special investigation last season, several seams of coal were found

in the region of the Grand Lake, occupying another long, narrow,

synclinal trough. Two sections cross this trough, and at two miles

distant from each other on the strike, were measured, with the re^

suit that, in the first one, gixteer outcrops of coal were observed, and

in the second, twenty-eight outcrops. These are not separate and

distinct seamt, V Jie same seams repeate<l by the doubling up of

the strata. So sharp is this trough in one case that twenty-four

of those outcrops are crowded into a horizontal distance of 600

feet. None of the seams are large ; only a few averaging three feet

of coal each. Many of the smaller seams of good coal are so close

together, being divided only by five or six feet of loose, shaley

strata, and all in vertical position—that I believe several of these

could be worked as one seam by a single drift along the strike. All

the coal as yet discovered in this island is of the soft bituminous

variety; some of it approaches cannel coal. One seam in St.

George's Bay, "the Shear's seam," has a very clear, shining black

lustre, and hardness approaching the softer kind of anthracite. A
few tests of the Bay St. George coal have been made, showing a

good average coal ; but, up to the present time, the result of speci-

mens sent home from Grand Lake is not known.* Neither of

these coal areas have been thoroughly explored, as yet; and the

difficulty of carrying out a doae investigation, where so much of

the surface is covered with loose debris, renders the use of the

*Tha aaaljrMB of these were received since the pobUcatlon of thla

paper, and some of them proved ttiilf good, eoBSlderiBS they were

ml/ aorfaca ^eciBMU.
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boring-rod absolutely necessary to farther prove the character and
extent of these coal deposits.

Ohaphits (Plumbago.)

Graphitic, or plumbaginous slates and shales, are common to

several formations, particularly the Cambrian and Cambro-Silur-

ian. Impure deposits of plumbaginous day, or pulverized slate,

filling Assures, frequently occur in these rocks, and the material

has been used by the inhabitants in the neighborhood as stove

polish. Much purer specimens of graphite con^ from the Lauren-

tian formations, on the south side of the island, ^uid in the Long
Bange Mcuntaina.

BrrUMBN, PlTBOLIDM, ftc.

A small piece of bkck, hard^ glistening bitumen, apparently

identical with the New Brunswick Albertite, was found in tiie

gravel in Bay St George, near the Murray coal seam. Bitumin-
ous shales and limestones occur both in the Lower Silurian, or

Cambrian, and Lo^er Carboniferous formations, on the western

side of the island, and more recently on the north side of Deer
Lake. In Port-au-Port Bay, and at Parsons' Pond, Sandy
Bay, crude petroleum is frequently found boating on the
surface of the water, and collected ir Ale cavities in the rocks.

An attempt to bore for oil was a* j time made hear Cow Head,
West Coast, but was unsuccessful—it is supposed from not having
pieroed the true oil bearing strata. The bituminous shales in the
Lower Carboniferous series on the Humber River, after being ex-

posed to sufficient heat, ignite and bum freely, with a yellow
flame, givinsr off a strong odour of petroleum. Shining black crys-

talline bitumen, resembling jet, occurs in small quantities in
an amygdaloidal trap rock, in Port-au-Port Bay.

Salt and Brini Spbinob.

Brine springs are quite common in the vicinity of the gypsi-
ferous deposits of the Carboniferous series in St. (Jeorge's Bay, and
tho rocks are frequently found coated with deposits of fine white
salt. It is not at all improi^We that these indicate here, as else-

where in tlw) same series, underlying beds or inaues of rock salt

1
'M^
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Limetones suitable for the manufacture of lime are abundant
in many prrts of the island. Shell marls occur in a few places in

8t George's Bay. While gypsum is one of the most extensive and
abundant products of the Carboniferous formation in the same
region. Besides its use as a fertilizer, much of this gypstun is of

the snow white variety, admirably adapted for stucco-work. Only
last season was the first attempt made to work and ship to inarket

this crude material. An American Company, which uses large

quantities of the finer qualities of gypsum, for such purposes as

dressing the surfaces of writing paper—giving it a fine white gloss

—anl the adulteration of flour in the manufacture of confection-

ery, &c., where only the very purest snow-white gypsum would be
applicable, have leased one of the gigantic masses which appear near
the shore, and are working it vigorously since then. Veins of

beautiful selenite—alabaster—frequently penetrate the masses of
gypsum, and in Codroy Valley considerable quantities of it are
found. The | resence of phosphate of lime. Apatite, has as yet
only been reco^jnized as mere specimens ; there is good reason to sus-

pect its occurrence in more pronounced deposits, amongst the
Laurentian series of formations, so extensively distributed in this

island. Specimens indicating its presence on the Labrador, are
to be seen in the Museum.

MlNSBAL PiQMKNTS.

Barite, both white and of a pink shade, is a pretty abundant
mineral, Iwing found accompanying other vein stuff in many of the
localities where galena and zinc occur. It also v,-«ur8 in distinct
v'ins free from other minerals, but usually discolored. Large
l)lock8 of pure white sulphate of baryta come from Labrador. Earthy
materials, such as yellow, red, brown and various other shades of
ochres, are abundant throughout the lower carboniferous deposits.
Theae, mixed with oil, make fairly good substitutes for paints, and
are often used by the inhabitants. Bed ochres, resulting from tiie

decomposition of iron ores, are met with on every side of ihe is-

land
; and it is this material the aboriginal inhabitants (The Bed

Indians of ..dWfoundland), made such extensive use of, and from
w^i;ch they derived their appellation. Not only their parsons and
clothing, but every implement, weapon, culinary utenaU, or oma-
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Stent they poMOMed, ww gmewred witi» a mixtare of oU or grease

and ochre, od«m9t as they tenned it Besides the red and brownish

clays and marls, I have frequentiy seen very fine clays of bluish

and drab colors, which would, I have no dcubt, make excellent pig-

ments. Whiting could easily be obtained from the deposits of shell

marl mentioned above. I have seen a deposit of fine white gyp-

sum in a plastic state, which, when taken out and moulded, then

dried in the sun, become quite hard. This material should, I think,

be very applicable for whitewashing or liming purposes.

Befbactobt Matmials.

Graphite and plumbago have already been mentioned. Very

pure sJLtite. talc, soapstone, and other varieties of

"-^J^j^^Jj
for furnace lining, are abundant Good specimens of th^ are to

^ se^nTthe jllSeum here, as also ground steatite apphcable as

. lubricant No bona fide atwmpts at working any of these mater-

iaU have yet been made. Mica is quite a co^on mineral

throughout the Laurentian Series, but nowhere m New^oundUn^

BO fJss I *m aware, has it yet been come across m plates large

enough to be of much economic importance. "
^J ^"''^L^'' ^^'J

toX in abundance, and in large sheets, on the Newfound^d

portion of Ubrador; good specimens of which are m o^Muset^

Steatite, also, comes from the same region, and a very good vanely

ofpotstone. Asbestos, or chrysotile, deserves special mention, as it

is Ukely to prove of very considerable economic importance ere

louK This mineral has been recognized amongst Ihe serpentine

deposits of the island in many localities. It occurs m strings and

Wds of fine silky texture, traversing the masses of serjentine in

aU directions. Not until quite recently, however, hae the attention of

capitaliste been called to its existence here, and fairly enlisted in.

its development The comparative scarcity of good material m

America and the not distant prospect of the Canadian deposite of

this valuable material giving out led to the large manufacturing

firms of Chalmers Spence ft Co. of Boston rnd the Johns Com-

pany of New York in sending persons to prospect in this country.

Certain properties known to contain asbestos in the vicimty of

Port-au-Port and Bay of Islands were leased by them and opera-

tions commenced by costeaning the surface, laying bare the de-

posito, and running open cute into the side of the serpentine ndge.
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A good detl of excellent fibre wm obtained thereby, tiura^ the de-

posit ia exceedingly irr^fulsr. The fibre vtries from leas than

half to about five inches in length, averaging about two inches. So
far as quality goes, it is, I believe, all that is requisite for ordinary

use. Other parties opened up deposits of serpentine nearer the

shore, showing abundance of short fibre, in numerous «ma.ll veins.

Some of this is 2 to 2^ inches long, and is of a beau-

tiful fine and silky texture, approaching amianthus in purity. It

is believed the coming season will witness great activity in explora-

tion for this mineral substance, as its greatly enhanced value of

)ate years, and its comparative scarcity in tiie market, render it ma-
terial much sought after. Serpentines and their associated rocks,

identical in character with those holding the material in Canada,
occur abundantly in many parts of Newfoundland, which is already
regarded in Canada as, in all probability, "Quebec's greatest rival"

in the near future, in the production of this valuable commodity.
Other varieties of this mineral, not considered just now of any
commercial value, are found accompanying the former, such as
actinolite, tremolite, pyroxene, horn-blende, Ac. Fire clays are
abundant in the coal measures, both as distinct deposits and form-
ing the floors of many of the coal seams. Their adaptability to the
manufatvure of fire-brick has not yet been tested. But a small
specimen sent to the copper smelting works at Little Bay, has
just been pronounced of excellent quality.

Matbbials fob Gbindino and POLIBHIXa.

Abundance of material exists in many parts of the island, ad-
mirably adapted for all purposes of grinding and polishing. Good
whetstones for edged tools may be procured from the Huronian
slates, near St. John's, and in many parts of the Peninsula of
Avalon, also among the talcose slates of Placentia Bay. Admir-
able scythe stones are procurable amungst the mica schists, while
the Carboniferous series would afford an unlimited supply, as well
as grindstones, of any d^ree of coarseness or fineness. Infusorial
earths, and earthy marls, which would probably answer the pur-
pose of tripolite for polishing, are not rare. Staurotide and coarse
garnets are so abundant as to be available when pulveried, as a
substitute for emery powder. Quarts is abundant all over tiie is-

land. A very fine whit9 silicioui land ia found on lome parts of
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the Labi*dor cowt, weU adapted for the numirfMtuw of wnd-

paper. I believe it would aim be suitable for the manufacton of

glaaa.

BUIUMNQ AND ObNAMINTAL MaTBBIAM.

An infinite variety and abundance of admirable building

stones, Ac., is to be found all over the island. Granites, syenites,

porphyries, of every shade of color and consistency, abound. Sand-

stones, from hard .whin-rock to freestones, range from the Hnronian

to the Carboniferous formations, the latter, in particular, affording

an abundance of tt»e softer sandstones and grits. Limestones, <»p-

able of being used in the rough, or as marbles when cut and polish-

ed, exist in great profusion. Immense deposits of pure white and

mottled statuary marbles range from the mouth of the Humber

Biver northward, towards White Bay, and are again met with in

Canada Bay. Amongst these are beautifully veined, pale, piiJrish,

bluish, drab, yellowish and some black varieties, all of which take

a high polish. Beautiful specimens of serpentine, mottled darit and

li^t green, from the neighborhood of Tilt Cove, are to be seen in

the Museum at St. John's. But serpentine is by no means con-

fined to this locality ; there are large areas occupied by similar rocks

on the Northern Peninsula, on the western side of the island and

in the interior. Many of dolomite bands accompanying the ser-

pentines present a varietjr of colors, rendering them very beautiful

and applicable to o.jamental or monumental purpoes. A dark red

variety, veined and spotted with white bitterspar from the interior,

greatly resembles the "Bosso di Levante" of Genoa. The hard grey

and reddish whinrock of the Huronian formation, known locally

as the Signal-hill sandstone, is much used in St. John's for build-

ing purposes. The Episcopal Cathedral of St. John the Baptist

and St. Patrick's Church, afford good examples of it But the

principal use it is put to is for the foundation of houses, bridge

abutments, retaining walls, 4c. The rock is not easily cut, but can

be readily dressed into blocks of any size or shape by the hammer,

while the numerous cleavage planes afford, frequentiy, two or more

sides perfectly shaped, as though Lorn the chisel. The same ma-

terial or debris from it, is also much used, wksn crushed small, for

laying the street and road beds of the city. Even the worn oval

beach stones, derived from this source, are brought into requisition
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m kirge qtuutitj for {Mving the sarface drains, and as borderings

for ornamental flower-beds' in gardens, Ac.

Tlie flovemment Honse at St. John's, a handsome building,

is diiefiy constructed of the rod sandstone, or whinrock, from Sig-

nal hill, »'- also many of the old fortifications near the entrance

to thr of St John's, all derived from the nei^boring hills.

The rvA;.' generally, but especially the greenish grey variety, is of

80 intractaWe a nature that the action of the weather seems to

have no appreciable effect whatever upon it; while, on the other

hand, imported stones, especially limestones and soft sandstones,

do not stand our climate at all well. The Roman Catholic Cath-
edral of St. John ^e Baptist is chiefly constructed of a sandstone
from Kelley's Island in Conception Bay, belonging to the succeed-

ing Cambrian formation. It is a good rock but not so durable as
the former. One of the Couyents at St. John's is built of a pale

flesh red syenite from Conception Bay, and is a very handsome
structure. A grey close-grained granite, from Bose Blanche, on the
southern side of the island, has been used to some extent in the con-
struction of Lighthouses. It is a durable and excellent building
material.

Slates of superior quality occur in nearly every formation, but
by fa- the best yet produced are derived from the Lower Cam-
brian of Smiths' Sound, in Trinity Bay, and also from Paradise
Sound, Placentia Bay.

Quarries were opened at the former locality several years ago,
and a considerable number of slates shipped to the United States,

Canada, and elsewhere, besides supplying the local market of St.

.John's and Harbor Grace. The slate is generally of a dark pur-
plish color, but sometimes light bluish green. It cleaves readily in
slabs of any thickness desired, and is pronounced by the Welsh
quarrymen of the place, in every respect, equal to the Carnarvon
slate (being probably in almost the identical same Geological
horir-on). The limited local demand, and substitution of so many
other roofing materials, rendered the quarrying of this slate non-
remunerative and at present nothing is being done towards utilizing
it. Flagstones of every variety may be had in abundance, in al-
most any district of the Island. The slates above menUoned can
be dressed to any thickness desired, and would, if pUned, be ad-
mirably adapted for bedding of billiard tables, 4c.
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Under this head may rf* be indnded UmMtone, for toraJBg

into Ume, which i8 in abundMice. T»»« li«« P'^^'*?
*!I!1!^**'

Top«il Head limertone, Loww Cambrian, and man^ctai^ on

the «pot, is said to possess superior qualities as a g«»d lime for

masonrr. « > «.

As there are many dolomitic and magnewan limestones scat-

tered throughout the metamorphic and Lower Silurian forma-

tionr. there is every reason to believe that good hydrauUc Ume «^
•lao be reckoned upon. As no attempt has ever been made to test

these latter, I cannot speak with certainty.

Under the head of building materials may also be reckoned

brick-clays. Clays of several varieties are abundant ;
the most com-

mon being a nearly white or pale drab colored, very plastic clay, ap-

parently suitable for brick making, and for the coarser kinds of

potterr. They usually underUe the peat bogs, and are termed by

the p«iopIe, pipe-clays. Immense deposits of it are found on some

of the river valleys, notably the Exploits River. A dull brownidi

drab stratified cUy, derived from Lower Cambrian rocks in Smith s

Sound, Trinity Bay, has been utiliwd for brick-making for a long

time, and seems well adapted to that purpose. Overlying the Car-

boniferous Series, in Bi»y St George District, extensive deposits of

fine clay, ranging in color from pale drab to bright red, may be

found almost anywhere. These Utter are surface deposits, and dis-

tinct from the reguUrly, stratified fire-clays of the coal measures,

though some of them may prove equally valuable as such.

Kaolin clay is known to exist as a result of the decomposition

of feldspar, chiefly in the granitoid districts. A considerable de-

posit of it occurs in Bonavista Bay, and is believed to be of ex-

cellent quality. It received some attention a few years since, but I

presume the demand was not suificient to call for anj great outlay

upon the deposit; at all events, it has been abandoned for some time

past.

LiTHOORAPHio Stones.

Although as yet no specimens have been submitted to any test

for this purpose, there are, nevertheless, amongst the Silurian lime-

stones of Port-au-Port and the Lower Carboniferous of St.

George's and Humber VaUey, many fine, close-grained compact

beds, which would give the impression, from a superficial examin-



BBPORT FOR Xm. n

ation, of being snitoble for nich a purpoae. ThoM of the Carboni-

ferous Series are usually thin bedded, cleaving into alaba of varioiu

thickness. Their color is pale drab, and the texture ezoeedin^y

fine and close, apparently free from crystals uf calcite or other

coarse material which would render them unfit for such a purpose.

Red, brown and yelowish jaspers are abundant, capable of £ddng
a high polish, and often of deep rich cobrs, adapting tiiem to the

purposes of jewellery. Pebbles of many materials, and much
beauty and variety of color can be procured in some localities.

Home of the greenish banded fluorspar from Lawn is very pretty,

also banded amethystine quarts. Beautiful amethystine crystab

were found lining the vughs in the La Manche lead vein. In this

mine was also found a good opal. Rock crystal, chalcedony, agate,

&c., are common. Opalescent quartz, in the form of loose boul-

ders, occurs in some localities on the surface. Several large pieces

were met with last year on the Humber Yallqr- Labradorite is

very common in the Laurentian series; some spedmens showing
thetc briliant chatoyant reflections in great perfection. The most
beautiful specimens, however, come from the Labrador ooast Gar-
nets, usually coarse and dull, are very profusely distributed throu^
^omo of the mica schists and gneissoid rocks. A few, showing very

(onaiueiable depth of color, have been met with. Some very

minute garnets, of a clear transparent lustrr and fine color, were
i^eeu at Bay d'Espoir. Jet black tourmalines are common. Mr.
-Miiiie, il.E., mentions having seen rubelite on the southern coast,

ikiyi, tf a pale green color, but too dull to be of use in jewellery,

i-Uj Lcen met with sparingly.

Othbr Minbbal Substanobs.

There are many such not enumerated above, as of little eco-
nomic value at present, and which, consequently, have received lit^

tie or uo attention. I have seen a brecciated conglomerate, filled

with various colored pebbles, in a dark greenish matrix, holding
many blood-red jaspers. It attracted my attention as resembling
very much the beautiful rock forming the supporting pillars of the
Dome of the Capitol at Washington. The variety of ornamental
building stones in the country can never be known or appreciated
until the demand for them calls for more attention being directed
to their utilization. The absence of many important groups of
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minerab from the »b<mj lirt doe* nof neoeMarily indicate their non-

existence. Hitherto »11 the attenti' of exploTen hM been directed

to the more Taltmble metidHc i» ^ the eartiiy minenOe being aU

bnt ignored ; no tyatenuitic co .! ction by a mixMnOogirt, for purely

•dentific pnrpoaes, hw ever been attempted. I have little hesita-

tion, however, in ezpnssing the opinion that most of the metallic

o.es, not yet enumerated, will, in course of time, be added to our

list While very many of the more common non-metallic sub-

stances are almost certain to occur. I base this opinion on purely

geological grounds. First, from the fact that the rock formations

of the islanc are the same which comprise the chief mineral bearing

zones of our globe; secondly, that they are in an unusually dis-

turbed, shattered, altered metamorphosed and highly mineralixod

condition, eminently indicative of the presence of metalliferous

deposits.

The possession of so many useful minerals and economic sub-

stances, should, I imagine, point to Newfoundland as

a country most favorably situated for mining and manufacturing

industries second, indeed, to none of he other British American

possessions. The construction of main lines of railway through

the island, now being vigorously pushed forward, must, in the near

future, result in bringing about a greater activity in this direction.

Already (though the immediate coast line only is accessible to

mining capitalists), Newfoundland ranks as one of the chief copper

producing countries of the globe. Yet, even this industry may be

said to be merely in its infancy. Though possessing coal and iron

deposits of undoubted value, not one ton of either has yet been

mined for market, while our own importation of the former most

necessary material, amounts to fully 100,000 tons per annum, and

is rapidly on the increase. The local market alone should prove a

sufficient incentive to making the mining of coal a promising in-

vestment. The softer varieties of coal, those principally used here,

stand the consumers on an average of $4.60 per ton, while they

frequently range as hi^ as $6.00 and $7.00.

A great advantage in the way of mining in this count' 7 is the

fact that BO little of its area is occupied or held in exclusive pos-

session as yet The lumbering licenses though extensive give no

claim either to the surface soil or the mineral contents which may
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ooeor bnMth. The «ine appli* to »grionltural grMt^ Mining
lioenMs only ^idi are held for one year and can be renewed twice
for a liinilar period, on payment of an extn fee, are ezcInaiTe aa
regard* minerali during their continuance. They me limited to
one aqoare mile of area. A mining leaw or gran^ with fifty acree
of rarfaoe free for mining plant and erectiong, 4c., can be obtain-
ed upon payment of a furthe- fee and fulfilment of certain oondi-
tioM as r«gudi working and b*i«nditure thewon, extending orer a
period of five yeaie, but the owner can at any time during that
period obtain his grant in fee on giving satisfactory proof of haring
complied with the conditions and having expended the required sum
in working the mine Ac.

The accompanying tabulated statonent of minerab taken from
the Customs' returns will, I have no doubt, prove of interest in con-
nection with this paper. These returns are not, however, by any
means »s complete as they might have been, and both the quantity
of ore shipped and value thereof are much underestimated. Even
for last year I find that while but 19,150 tons of pyrites are set
down in ihe toble of exporte, in reality some 30,000 tons were ship-
ped from the PUley's Island mine. Again, between 1866 and 1867
but 38% tons of copper are retomed as exported. I learn from
other sources that in reality it amounted to 6,580 tons. There is

no return at all for 1868, yet several large cargoes of copper were
shipped during that year from Tilt Cove.
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Snlpburet ot VmA P- b. 8.

Analrsls ^^'*^ "* Bnlphw
Copp«r—BiL
SUtw—nU.
Btnnath—tncM.

Cryitc^I. CleaTM* on cnbo H=2.B Sp. 0.=7.2.

By RICHARD COLBT. HBNNBSSKT.

Snlphwret ot Lead P. b- 8-

AnmlytfB Load and Sulphur

Copper—^nll.

SUtoi—nil. ,

Cadmium—traces.

Cryat.=I. Cleayage on cube H=2.5 Sp. 0.=7.a.

CNutsne Fliu>npar.

By R. C. HENNESSEY.

Galena —Y lyiapolr.

Sul|dnr«t <rf Lead P. b. 8.

Aaalyato I^«^ •»* Sulphur

SllTer—none.

By R. C. HENNESSEY.

Qalena f

Snlpburet of Load
, „ , ^

AiiaiyiiB Lwk* «»* Sulphur

SllTor^none.

H—IB oryit. L CleaTage on cub*.

By R. C. HENNESSEY.

Zinelte Little Lawn.

Sulpbaret of Iron Zinc, Cadmium

Aaalyals ^°-
Zinc.

Cadmium.

Cryit % L H-rB-4. Sp. O. ».»—4J.

By R. O. HENNESSEY.
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No. e

8.0^ 4.5

No. 7

Mor«lMl'« Harkor Or—.
Blende.

GftleiuL

Mundte.

MlepickeL

MangMieu.
SvlvbU:

E|7 BARCLAY.

Magnetic Pyrltee.

Bnlpliiiret of Iron. ( Fe. 8.)

Anal^iia Sulphur.

Iron.

Copper—none.
SilTer—n<me.

Cobalt—ncme.

Nlckd—none.

H.«b4. Sp. G.»4.4, Cryat. IV., magnetic.

Br R. C. HENNBSSEiY.

No. 8

Na t

No. 10

Iron Pyritea.

Snlphnret of Iron.

IrcML

Soli^iir.

Coppei^-none.

BllTer-Hume.

Crjrat I.. H=6.6, Sp. G.>=6.

Br R. C. HENNIS8BT.

Araenical Pyritea.

Round P<md, Bar d'Eaat Riyer.

Salplinret of Iron and Araennret of Iron.

Fe. 82 z Fe. AbI.

No Nickel.

No Cobalt

Br K. C. HBNNRSSBnr.

latlte. Tilt Cove.

Si OS per cent .88

Fel OS M.16

8 .17

PS OS

Br BARCLAY.
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No. 11 CoHtmblte.

Osld« itf Goliunblam 7SJ8

Wolfram n
Ozlda otTln IM
Oxide of Iron 17J4

Oxide of Maasa&eM 4.tS-:lM.8S

No. IS Vivlanlte. Hlrkeen, tt Msry^ Bay.

« (P 06 FeS OSxS IUIO)xPOSFeSOSx8 HXO.)

Pboepbeto of Iron end Wat«r.

AnalTiie PhoifiOfWi.

Iran.

Water,

surer—nmie.
Copper—none.

Cryet—V Sp O—S.M H—1.5—2.

By R. C. HBNNBSSBT.

No. IS. Cremle Iron Ore. Pipeetone Pend.

(Fe O Mf O) ChS 08 A12 OS.)

Chromate and Ahiminate of Iron and Magneiia.

Aft&Iyals Iron.

GroinlnBi.

Almnlna.

Cryat I Sp Ch->4.S-4S H-x56

Streak browp. By R. C. HBNNBSSBT.

Na 14 White Niekel Ore. Tilt Cove.

AaS (Ni Co Fe.)

Arseniuret of Nickel, Cobalt, Iron.

Analyaia Cobalt, S—IS per cent
Nickel. 88-^8S per cent

Cryat. cube H=:fi6. G—«.»—7.
By B. C. HBNNBSSBY.

No. 15 (1) Oendorflte (yeUow) Tilt Coto.

(S) Wbito Nickel Ore (blue).

(3) Copper Nickel (red).

(1) Nickel, Areenlc, and Sotpbiur.

(S) Nickel, C^alt, Iron, Araenic.

Nickel, S8 per cent—40 per cent; Cobalt 10 par e«it—
IS per cent

(S) Anenic, Antimmy, Ntekel, Cobalt and Iron.

Nickel. 88 per cent; Cobalt 48 per cent

iiMHiill



SWORT ftm MM.

ANALSra OF COAL FROM THNU MAMS, BAY 9T^ MORac.

Na CutABY SBAM. JVKM'S SmaU. MOWLBT 8KAM.

Water

4.5'5

Volatile Mattel
Fixed Carboiu.
Sidphur

M«4

AalT ....:
3-047
1*43©

100X00 lOOXOO 100.000

No. 17 FirMlay, From Coal Moawiraa, Qrand Lake.
Analjrsia: (CHllea; si OS 81J« pw cWL

( Iron and Alomiiia) FeS Oa 4k AU OS, 8.4S
(Ume) ca. O 0.S1
(Sulpluir) s 0J6
(ComUned moiatare) Combined HS 9.00

Araanteal iron Fyritaa. lonavlata Ray.

Silica Sj
Iron SS.0
Anaidc SS.0
Copper OJ
lime U
•iphnr I0J
SllTer X.7S m. to the ton.

OoW a trace.

ANALYSIS OF COAL SPCaMKNS FROM QRAMO LAKE. OR
CENTRAL CARRONtFlROUS ARIA.

By Wm. H. FKtoii, F.QA, F.8.Se.. Mining Inflineer, England.

*

AMery Brook, Qmnd Lake.
Analyata No. L Na SO

"••rtw* t-41
elame Matter Sl.n
Fixed Carbon SS.4i
Aah g.Tl

Solpbvr .M



t> oioLocBOAL iromnr of mnrwouHDUMD.

Ook* (la jitoMd TaMMi) tl.M pw
CtOmrotAOi U^tptak.

Aldcry re«lc, anuid Lak*.

Aaidyila Na U. Na IS Swan.

MoiBtare 1»-T«

V<datUa Matter W-«0

fixad CarbOB 4SJ9

^% S.M

Balj^ar •*

100.09

Coke UnchMMd Tenel) MJJ per cent

CtdoarofAsh ll|*t gray.

Altfary Brook, Qrand Laka.

Aaaljriis Na IIL No. 16 Seam.

Motatore * R-M

VolatUe Mattar SS-<2

nxad Carbon WJ8

Arti *•*»

Snlpliar ^^

100.00

Coka (In cloaed tommI) OOJW par cant

Colour of Aik brown.

Altfary Brook, Qrand Laka.

Analysis No. IV. No. «. Saam.

Molatnra *^
VcdatUd Matter M-4*

Fixed Carbon ... «•«•

Mt • *-W

Snlphor **

100.00

Coke (in ckMWd vesMl) M.70 per cmt
Colour of Aril li|*t pink.

Coal Brook, Grand lAka.

Analysis No. V. Na 4 Seam.

Mtrtstore ».01

Volatile Mattar Sl^
nxad Carbon M.Ot



RgPORT FOR int.

A«l» ." 8.M
Snlphor • LM

160.M

Cr e riD closed TesMl) 6J.78 p«r e«iit
Colour of A«h ugbt rad.

Alftory Brook, Orand Lako.
>nalyBl8 No. VI. No. 17 S«am.

Molstnre 4_jj
VotatUe Mattor .....!.. 1«.84
Fixed Carbon ffM
^'^ ... 5.8S
Salphnr gg

^^^^^^fe 100.00

Coke (In clowHi ^mmI^ 78.84 pw cent
Colour of Ash U^^

Coal Brook, Qrand Uko.
Analysis No. VH. No. 8 Seam.

Moisture
yH

Volatile Matter .'..'.... t4.n
Fixed Carbon 4j_15
^•^

18.14
Sulphur jj

100.00

Coke (In closed Taaael) w!o6 per cent
Colour at Ash g„_

Aldsry Brook, Orand Lake.
Analysis No. vm. No. 7 Seam

Moisture j0_77
VoUUle Matter ....!!!..! 16.66
Fixed Carbon gg^gf

"

^•^
87.88

Snlphor gg

100.00

Coke (In closed ressel) 7S.88 p«r c^nt.
Colour of Aah ^^^

U



AHNNfy BtrMkf flMHM UHWi
AaaljPils NO. OC. *Tn f tfmm

"•*»• UJS
Tolstll* Mattar S4.M
itnd Oarbm 4|jl
AA li.71

BfOtkmt Lit'

1M.M

Coke (In doMd t«mm1) UM per rmt.
Coloar o( Aeb U^t pinfc

Aiderjr Brook, Oniiid Urice.

Aaaiytta No. Z. Na 9 Seem.
««»*«• 18.71
y<4stii« Matter S&8S
F1Z6^ .^arboB 51j^
A*

, 7M
BBlphar

, g4

100.00

Coke (In doeed Toeael) 6t.st par cent
CokmrofArii Ught srer.

Aldary Brook, Onind Lake.

AMiyrta No. XL No. IS Seam.
lloiatC''e ..". Ull
Vcdatlte Matter ',\ i»|gj
nxed Caitea 44.^
Aah \[[ sslu
Solphor m

M0.00

C!oke (In ekiaed Teaael) \%m
Cfdoor o( Aah

UtUe Brook, Qrand Uke.
Analjraia Na ZU. jja 1 8eam.

Molttaro ., g_44
Ttfattto MMtar UM
"«^C*rt»«» '.MM
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1M.M

Coke (In closed veml) ««M «« «.«
Colour of Aih ... " ^^ **"*•

red.

I have the honor to Ia>, Sir,

Your obedient setvant,

JAMES P. HOWLEY

41

I




