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In this Catalogue the olassification of the :\Iinerals is wholly- technical, each substance 
being arranged under a heading connected with some one of its more prominent applications. 
There i" given with each material the place from "hich it comes, and the name of the 
exhibitor, the latter in Italic". Beneath the"e is placed a li,t of the objects pres('nted by 
each exhibitor, and a short description of the contribution, which is al\\'a~" ter
minated with an indication of the geological formation from which the substance i, 
derived; reference being made to its Canadian designation, and in general to the EIJ~li.,h 
group or "",tcm in which the formatiou i:; included. '1'heso designatio us are also in Italics, 
The headings under which the :\Iiuerals are cl""eu, a.re as follows ;-

1. Metals and their Ores, . . . . . . . . . 

2. ~Iiucrals applicable to Chemical Manufactures, 

3. Refractory :\Iiuerals, . . . . . . . . . . 

4. Minerals applicable to Common and Decorative Construction, 

5. Grinding and Polishing Minerals, 

6. Mineral Manures, 

7. Mineral Paints, . 

8. Minerals applicable to the Fine Arts, • 

9. ~Iinerals applicable to Jewellery, 

10. Miscellaneous Minerals,. • • • 
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4 DESCRIPTIYE CATALOG tiE. 

t. 

ME1'ALS AND THEIR ORES. 

IRON. 
Bog Ore. 

1. Radnor Forges, Batiscan .••••••••••••••••••.• . .11. Larue ~ Co., Three Rive-

(t. 3 pieces of bog ore of different qualities, ready for the furnace. 

b. 'Vashed bog ore, ready for tile furnace. 

c. Slag from the smelting. 

d. Limestone nsed a8 flux. 

Co Handstone used for furnace hearths. 

f. Moulding sand of the neighborhood. 
g. imported from Waterford, State of New York. 

h. Charcoal used in smelting. 
i. Ii qualities of pig Iron, Nos. 1,2,3,4,6. Xo. 3 with a polished face. 
1 ... 1 pi"ce of pig iron, re·cast from Xos. 2, 3, and 4, using anthracite. 

I. 1 railway wheel, with a piece showing chill. 

m. 1 section of wheel, showing chill. 

n. 3 nail rods. 
o. 2 sizes of horse-shoe nails. 

p. 1 piece ~cytlie iron. 
fJ. 1 .. " beaten with hammer. 

T. 1 pair of railway wh"cls and axle, which have fun 150,000 miles. 

Deposits of bog iron ore. in greater or less abundance, are spread ont In patches on the 

north side of the "I. L""Tencc. and between it and the foot ofthcLanrMltlde Hills. all the 

way from I"t('. Anne des Plaines to I'ortneuf; a distance exceeding a hundred mil,·s. In 

tbis area, tbe ore "'ems tn be most concentrated In tbe neigbborhood of the "'I. Maurie," 

aud Batisean Hivers, aud iron has been smelted in the neighborhood of Three l:i"crs for 
upwards of It century. The:-it. 1tlauricc Forges were (':·..faldil'hcd in 1737, and continued in 

operation nntil1858. They were supplied with oro (all the hydrated p(·roxydj. and with 

charcoal from the "'igniory of ~t. lIIauriee, including the fief 81. Etienne, which Werc 

leased to the Smelting Company by the Crown. In 1831, according to llonchette. from 250 

to 300 persons were employed at the l'stablishment, which had alway, been celebrated for 

the excellence of its iron; but the ore and wood becoming exhausted, and thc Radnor 

Forges having becn erected in the scigniory of Cal' de In Madelaine, on the Rh;~rc 

au Lard, a tributary of the Champlain I:i"or, in a vicinity where the on' and wood 

are still abnndant, the St. iIIaurice forge. went ont of blast. The ore with which 

the Radnor furnaces are supplied, is derivod from the scigniories of Cap de la lIladelaine 

and Champlain. where it occurs close to the surface. in a multitude ofpatcbes distributed 
over the conntry with a thiekne,s of from 3 to 24 inches. It is brought to the furnaces, 

partly by the workmen ofthc Company. and partly by the various farmers 011 whosl'lands 

the ore occurs. The chief manufacture of tho Company consists of cast iroll car wlwels. the 

price of which at the forges is 21 cents per lb. A rolling mill has recently beell erected at the 

establishment for the rolling of malleable iron of supcrior quality, sneh as scythe iron, th,. 

price of which is 3t cents pcr lb., and nail-rod iron, the Rclling prie,. being,,] cent, per lb. 

Limestonc, as a flux for "melting the oro, is obtalncd from the Trenton group, at the works; 

and sandstone for furnace hcarths at the Gres rapills, on the St. lIIaurice, where it nsed for

merly to be obtained by the St. l\1aurice Company. This quartzose sandstone belongs to 



MINERALS OF CANADA. 

the Potsdam formation, part of the lowest group of the Lower Silurian oeries of rocks. 

Being in tilis locality of a freer texture tilan tho .amo beds in otiler parts of tile province, 

it has been found capablc of resisting a very strong ileat without injury. Blocks of 

from 12 to 14 inches thick, 4 fcet long and 20 inches wide, do not re'luire renewal oilener 

than once in two years. The ore is washed at the smelting works, to free it from soil, and 

it then contains between 40 and 50 per ceut. of iron. The quantity used annually i. bdween 

4000 and 5000 tons, producing about 2000 tons of pig iron, and the number of workmen 

employed varil'~ from 200 to 400 j a great many hands being 1'L'lluil'cd at certain puriods, to 

excavate and bring in the ore, and to prepare and transport tile charcoal.-Allllciull. 

2. Vaudreuil, County of Vaudreuil •..•••.•••••••••••••.••• Geological Survey. 

a. SPl'CiDll'lll'5 of orc. 

A bed extendingunderseyerallots on tile ('"te :-;t. Cilarleo, in tile seigniory ofVandrcuil, 

at the confiuence of the rivers uttawa and ~t. Lawreuce. The bed is in bomc ploc", fi'om 

4 to 8 jeet thick, and there lies IJenoath it, in some parts, a thin stratum of blue pilo'l'bate 

of iron. This bog iron ore contains about 50 per cent. of iron, but it ilas never been 

worked.-Alluvion. 

3. St. Vallier, County of Bellechasse ........•••.•.••••.•. Geological Survey. 

a. SpCCimCDi'i of orc. 

An interrupted bed l'xtending oyer an area of 10 or 15 square miles, ncar the junction 
of the two branches of the Hivil're du ~1Il1, county of Bl'Ikchassc. Tile patche.'-\ are from 

1 to 10 acres ill !'llpl'rticic'I-'. and froD1 12 to 20 inchl':'; thick. The speciml'lls are ii'om the 

property of Capt. ~Iorin, and tile orl', whicb has nev,'r been worked, contains about 50 

pl'r Cl'llt. of iron.-Alluvion. 

Reel Hematite or Oligist Ore. 

1. j\!ucXab, lot 6, concessions C and D, ...•••.•••.•..•••••• Geological Survelj. 

a. ~peeimens of oro. 

Au unworked bl'd of 30 kat tilick, containing byaualysis about 58 pCI' cent. of iron. 

Thc bed rests upon crystalline Laurentian limestone, aud is limited at tile top Ly a 

magnesian lillH'stonc belonging to the ('aldfcrous formation of tho LCH\-"('I' DilUliall era. 

Thc('Aput'-urc of the ore occurs DCaI' the Fall of the Dochart, within a llUR11cl' of a milL: 1)1 

tlw shore of Lac deB Cbats, an expansion of tile Ottawa River.-Laurenli,tn. 

2. Sutton, lot 9, range 11 ................................ Geological Survey. 

a. Specimen of ore. 

A bed of 7 il'e! thick in chlorite slate, on the property of IlIr. L. H. Smith. Different 

portions oflhe bed yield from 21) to 50 per cent. of irou.-Quebec group, Lower Silu";,,,,. 

3. Sutton, lot 6, range 9 •••••••••••.•.•...•.•••••• , ••.••• Ge%giwl Survey. 

a. Specimen of ore. 

A bed of 7 fect thick, occurring in chlorite slate, and presenting, W}"'I'(' exposed, the 

form of an anticlinal arch, wilich spans a breadth of 30 feet. Tlit, ore is much mixed 

witb cblorite, and has yielded to analysis about 2.3 por cent. of iron. Tile bed is on tbe 

property ofMr, B. Mudget.-Quebec group, Lower Silurian. 
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4. Brome, lot 3, range 1. ................................. Geological SurfJer!. 

a. Specimen of ore. 

A bed in chlorite slate. The true thickness of the bed is (, feet, bllt it presents the crOWD 

of a sharp anticlinal fold, which doubles it up and gives it an apparent breadth of 10 feet. 
The ore may contain about 40 per cent. of iron. This bed is on the property of Mr. 

Reed Sweet, and with a neighboring bed of 18 feet, was formerly qnarried for ore, which 

was conveyed a distance of 30 or 40 miles to the town of Troy, on the south side of the 
province line, in Vermont, aud employed to assist the smelting of the magnetic oxyd 

procured from the serpentine in that vicinity ~Quebec group, Lower Silurian. 

N.B.-Ores similar to those of the last three localities are exposed in a great number of 
places in St. Armand, Sutton, and Brome, running in a bearing N. 30° E. The exposures 
are distributed over a breadth of about a mile, and many of thC1Il are repetitions of the 
same beds, through the effect of undulations. The beds are made up of hematitic iron 
mixed with grains of quartz and chlorite; in some the oxyd of iron predominates, consti

tuting a rich iron ore, while in others the earthy minerals are in excess, and the roek passes 
into the ordimiry slates of the country. These iron ores often contain a portion of titanium, 

as rntile, ilmenite, or sphene; in some the peroxyd is mixed with magnetic oxyd of iron. 

Magnetic Ore. 

1. Sutton, lot 9, range 9 ••••••••••••••••••••••••••••••••• Geological Suney. 
a. Specimen of ore. 

A bed ofl2 feet thick, consisting of dolomite abounding in small crystals of the magnetic 
oxyd of iron, which equal in many specimens about 56 per cent. of the mass, thus giving 

an iron ore containing abont 38 per cent. of metal. The ore is on the east side of a band 

of dolomite, varying in thickness from 12 to 32 yards, on the west side of which there is 
an irregular bed of red hematite 1 foot thick. Two other bands of dolomite run parallel 
with tbe one mentioned, all in the space of 100 yards, on the property of lIIr. Oramel 
Stutson.-Quebec grcyup, Lower Silurian. 

2. Marmora Iron Mine, Belmont, lot 8, range 1. ..••••..•.... Geological Survey. 
a. Specimens of ore. 

A mine commonly known as the Big iron ore bed of lIfarmora. It appears, however, not 
to be a single bed, but a succession of them (one measuring 100 feet in thickness), inter. 
stratified with thin bands of crystalline limestone and talcose slate, associated with 
diallage rock, serpentine, and epidosite. The total breadth of the mass is 8 chains, and it 
is interstratified between gneiss and crystalline limestone, with a dip N. W. < 250-50". 

The ore contains between 60 and 70 per cent. of iron. Many years ago a furnace was 
erected at Marmora to smelt it, and iron of superior quality was manufactured. More 

recently, different companies bave for short periods renewed smelting operations, with very 
satisfactory results in respect to the quality of the iron produced; but the distance of the 

place from a shipping port has proved a serious obstacle to success. At present the furnace 
is not in blast.-Laurentian. 

3. Newborough, S. Crosby, lots 26 and 2'7, range 6 •••••••••••• Geological Survey. 
a. Specimen of ore. 

A bed of 200 fect thick in gneiss. It is situated on Mud Lake, a part of the Rideau 
Canal, and is the property of Messrs. G. Chaffey and Brothers, who mine the ore, and 
supply it at Kingston for 2J dollars tho ton, to vessels which carry it as back f1'eight to Cleve
land, on Lake Elie; whence it finds its way to the smelting furnaces at Pittsburg on the 

Ohio, in the State of Pennsylvania. About 4000 tons of the ore were thus exported in 
1859.-Laurentian. 
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4. Hull, lot 11, range 7 ••••••••••••••••••••••••••••••••••• Geological Survey. 

a. Specimen of ore. 

7 

A bed of about 90 feet in thickness. It is surrounded by gneiss, and appears to present 
tbe form of a dome, through the summit of which there protrudes an underlying mass of 

crystalline limestone. Messrs. Forsyth & Company, smelters, of Pittsburg, commenced 

mining this ore in 1854, for the supply of their own furnaces at Pittsburg, exporting the 

ore by the way of Kingston, on Lake Ontario, to which it was com'eyed by the Rideau 

Canal. Up to 1858 they had exported about 8000 tons of ore, but tho opening of the New

borough mine, more favorably situated in regard to the shipping port, induced them to 

depend upon tho latter for tbeir supply, and no ore is now exported from HUll. The ore 

contains botween 60 and 70 por cent. of iron. In some parts of tho bed it is mingled with 

a little graphite.-Laurentian. 

5. Grenville, lot 3, range 3 ••.••••••••••••••.•••••..••.••. Geological Survey. 

a. Specimen of ore. 

A bed of about 10 feet thick in gneiss, on the property of Mr. Thomas Loughran.-Lau

rentian. 

6. Grandison, .••••••••••••••••••••.••••••••••••••••••••• Geological Survey. 

a. Specimen of ore. 

A bed of about 20 fect thick in gneiss, on government land.-Laurentian. 

7. Madoc, lot 11, range 5 .•••••••..••••••••••••••••••••••• G. Seymour, Madoc. 

a. Specimens of ore. 

A bed of 25 fcet thick in gneiss, on the property of Mr. Seymour, tho exhibitor: who 

formerly smelted tho ore at his own furnace, making from it iron of a very fine quality. 

Tho furnace is not now in blast. The ore is very free from sulphur, and yields to ana· 
lpi" about 70 per cent. of iron. The bede ofrock in immediate contact with the ore an' 

t soft, black and very micaceous, and thin ,cams of a similar charactcr appear occ88ionally 

to cut the ore bed diagonally. Nodules of radiating crystals of actinolite arc dios('minated 

in the ore, and yellow uranito has been found investing small cracks. The ore is a 

natural magnet, displaying strong polarity.-Laurentian. 

8. South Sherbrooke, lot 14, range 1 ••••••••.••••••••••••• .11. Cowan, Kingston. 

a. Specimen of ore. 

A bed of about 12 feet thick in gneiss. The ore which contains between 60 and 70 per 

cent. of iron is of very uniform character. The proprietor has rocently mined about 300 

tons, which are about to be drawn to tho Rideau Canal. A small quantity of it has been 

tri('d at JIIr. Gzowski's foundry, at Toronto, and the oro is found to be well adapted for 

lining furnaecs.-Laurentian. 

9. Hastings Road, N. side ••••••••.••••••••••••••••• John Orton, Hastings Road. 

a. Specimen of ore. 

A hed in gneisS, the property of the exbibitor.-Laurentian. 
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Ilmenite with Rutile. 

1. St. Urbain, Bay St. Paul •••••••.••••••••••••••••••••••• Geological Survey. 

a. Specimen of ore. 

Galena. 

A bed of 90 feet tbick, whicb is exposed for 300 feet on tbe strike, and is traceable for 

abont a mile. Tbe ore bas yielded to analysis:-

Oxyd of titanium ........................... 48'60 

Protoxyd of iron ..................... ·· .... 46'44 

Magnesia................................... 3'60 

98'64 

In some parts of tbe bed, rutile is disseminated in tbe ilmenite in small red crystalline 

grains. Tbe oro is interstratified in anorthosite rock.-Laurentian. 

LEAD. 

1. Gaspe, Indian Cove .............................. C. C. Closter, Gaspe Basin. 

a. Undresscd ore Ii'om tbe lode. 

b. Hand·picked prills. 

A w'iu trausvcrsoly cutting stratified limestone, wbich dips about S. W. <2-1" and risc" 

northward into a hill abont 700 feet in height, constitnting Gasp~ promontory. The vein has 

a width of about lR inch,·~, and is composed of calcspar holding disseminated m"»,,' of 

galeua. A trial shaft of 20 feet in depth has beeu sunk on the vein, and from this and 
several small veins running parallel with the main one, about 6 tons' of ore of 60 per c~nt. 

have been obtained.-Lower Helderberg group, Cpper Silurian. 

~ 

2. Upton, lots 50, 51, range 4 ••.•••.•••.•.•••.••••••..•• James Wrig"ht ~ Cu. 

a. Cllllf(,~t't'd ore. 

A l)('ti composed of dolomite, with irregularly dissominated patches of galena, varying 

in thickm'" from 1 to 4 inches, but not easily trac"able on the striko. The bed occurs in 

the uppor part of a band of dolomite of from 200 to 300 f"c·t thick, which has boon followed 

a long distance through the country.-Quebecgrollp, LOICC" Silurian. 

3. Ramsay Mines, Ramsay, lot 3, range 6 •. " •••••.••••••• Foley ~ Co., Montreal. 

a. Prill ore as takon from tho lodo. 
b. Hand'picked prill. 

C. Sorted ore, propared lor the crusher. 

d. Pig lead run from tho furnace. 

e. Slag, from tho smolting of 80 per ccnt. ore. 

f. A plan of tho mine by lIlr. E. Banfield. 

A vein cutting nearly horizontal beds ot grey, geodiferouB, brown.weatbering dolOmite. 
The vl'in is composed of calcspar, and has a breadth varying from 2) to 6 feet, in which 

the galena is disseminated in a width of from 8 to 24 inches. In some portions tho 
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vein is almost dead ground, while in others, judging hy tho eye, it would yield nearly 2 

tons of SO per cent. oro per fathom. The bearing of tho lode is about N. W., and it, underlie to 

the north-eastward, about a foot in a fathom. A trial shaft has been sunk on tho lode to the 

depth of 37 feet, and the working of 75 fathoms of ground, in 1858, yielded 26 tom of ore of 

80 per cent. A smelting furnace was ereeted to reduce the ore, and a 10 horse-powl,r L'llidno 

nsed to give blast to the furnace and dry the shaft, but a oonsiderable spring of watl'r 

having been struck, it became necessary to erect a moro powerful engine, and one of 50 

horse-ppwer has just bL'CH cOlllI'IL·ted. The dolomite is underlaid conformably by ,and

stone, which crops out about a mile from the mino, and is unconformably supported 

by crystalline Iimestono and gneiss of Laurentian ago. About 105 fathoms south

(,:l:-tw:lrtl from tho main shaft, n counter lodo joins the main lode, at an angle of 

about 200 
; its eonrse being noarly N. N. E. and ".~. W. At t)w junction of the lin> lodl" 

a shaft has been sunk in sandstone, to a depth of21 fcct, and in the oxcavation of tho pit, 

in which the nnited lodes havo a breadth of 10 fel'!, thl're han' been obtalued about j 

tons of are of20 per ccnt.-C'ldt'ifc/'(-,usj'ormaiion, LOil'tT Silurin.ll. 

4. Lansdowne, lot 3, range 8 ••• ___ •. __ ••• _ ••••••• ___ • __ •• Geological Survey. 

(t. UndreFscd ore. 

b. 1'Ian oflodes by lIr. E. Banfield. 

Ore from a vein cutting crystalline limestone, and running N. 60° 'V. The ""in has a 

thickness of from 6 to 12inchc~, and it' composed of caicspar, in wllich tIl(' galena is di~8em

inated in lumps; which, in a trial ,haft uf abou!50 feet, Bunk in 1854, on tho land of ~Ir. 

Buel, were sufficient to pay the t'XPl'llH'.", The larp;l'~t of tll('~I' lumps may have bl'/'Il :, 

or 6 inches ill width. A couutl'r lode diverges from tlw main 0110 ncar thl' shaft, and in 

this neighborhood tllerl' occur 4 additional lead-bearing vein" running parallel with tllp 

main one, all contained in a breadth of about 11100 floet. They run obliquely Ul'l'U" the 

lots, and thus intersect tho lands of several propridur8. On lot 4 ofthe same rang", ~1e86rs. 

Fuley & Co., of .IIIontrcal, hayt' Bunk a small shall on one of the 10des.-L(w"(,lIlian. 

5. Bedford, lot 19, range 7 ••. _ .... __ • ___ .......... __ . _ .... Geological Survey. 

a. Undressed ore . 

• 're from one of 5 nearly parallel lodes, cutting crystalline limestone, in a lm·alllh of 

about a quarter ofa mile, on the property of ~[r. Wc,ton Hunt, of QuebL·c. The ~allgue 

of the lode i, a mixture of heavy spar and calcspar. About a mile to the eastward of 

these arc other nearly parallel lodes, also cutting crptallilll' limostone, on la!,rllwlullging 

to till' same proprietor. ~hanow trial shaft. ... were many years ago sunk on some of tlJ(':-:I~, 

but wbat quantlty of lead 01'<, was obtained in them has not been ascertained. (," lut 13, 

range" of Bedford, )[e8srs. ]-,,,1,'), & Co., of Montreal, have sunk a trial shalt to a depth 

of 14 feet, on a lead-beating lode of 6 inches, of which the gangue is hea,'y spar. It eut, 

crystalline limestone, and reaches gncis" and in both rocks shows good bunel,," of ore. 

This lode is about 3 miles south-west from those first mentioned, and mns paralll,l with 

them.-Lauren tin". 
N.B.-The distance bet"'een the Lansdowne and Bedford lodes is ahout 25 mill"; they 

bear for one another, and it appears not at all improbahle that the Vf'ill.' in thetwo loca

lities may be identical, or belong to one group. If a line from tho Bedford to the Lans

downe lodes were continued 25 miles farther, it would cross the St. Lawrence, anLl strike 

Ro ... ",ie in St. Lawrence ('ounty, :\ l'W York, where a well·knowll group of Vl'ill~ of lead 

ore [ntcrr'('ct~Laurcntian.t;nC'i:-;~. Though ju:-,tnow abandonod, somo ofthl'I'(' arc SUppoi'\'d 

to be still unexhansted, and two of them are known at one poriod to have ),i,·ld"li a ~n·at 

quantity of ore; one of them as much a. $142 worth to a fathom. TIl<' Ham"ay lode 

belongs to aseril's of veins which run parallel with thoso of B,·Mord, at a distancl' of about 

40 miles to the north-eastward, and, although tho two groups cut different rocks, both are 

probably of one age, which would be that ofthe Calciferous/ormation of the LU/l',r Silu.

r/an series_ 
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COPPER. 
Sulphurets. 

1. Escott, lot '1, range 2, near Brockville ••.••••••••••••• Geological SUl"oey. 

a. Yellow sulphuret of copper, with iron pyrites and magnetic 

oxyd of iron, from a bed running N. E. and S. W. 

This bed is interstratified in gneiss, and consists of magnetic oxyd of Iron of about 6 

inches thick, which near a cutting, made for the convenience of the Grand Trunk Railway, 

was ascertained to be underlaid by copper pyrites. This was mined, and found to be a len

ticular mass, extending about 12 feet continuously in the bed, with a thickness oflO inches 

in the middle. This mass was nearly pure copper pyrites, in which thin leaves of hydrated 

perox)"'l of iron ran iu cracks and joints. In some parts calcspar was present in short, 

thin veins and small specks, aud iron pyrites was disseminated in others, increasing in 

quantity as it approached the north-west side; into which the copper pyrites appeared to 
run for short distances. Traces of cobalt occur in the iron pyrites. About 20 tons of the 

copper ore were obtained, but after this became exhausted, no excavatiou through the 

dead ground was made in search of a farther quantity. It is stated, however, that another 

mass of copper oro has been found at the surface a short distance to the S. W., but the details 
relating to it have not been ascertained, farther than that it is said to be 3 feet thick, and 

that a sample, which was an average of 9 inches of the breadth, yielded 10 per cent. of 

copper to the analysis of ~lr. McFarlane.-Laurentian. 

2. Bruce Mines, Lake Huron .................... Montreal Mining Co., Montreal. 

a. Yellow and variegated sulphurets, from the lode. 
b. rough dressed. 

c. jigged. 

d. Rough waste from jigging on copper bottom sieves. 
e. Plans of the mine. 

At the Bruce mines, a group of lodes traveroes the location in a north-westward 
direction, intersecting a thick mass of interstratified greenstone trap. The strata here 

present an anticlinal form, the lodes running along the crown of it. All of the lodes 

contain more or less copper ore, which is disseminated in a gangue of qnartz. The main 

lode, which is worked with another of about the same thickness, is on the average from 2 

to 4 fc'ct wide, and as indicating the generally productive character of the ground, it may 

be stated that in a careful examination made in 1848, about 3000 square fathoms of the 

lodes were computed to contain about 61 per ccnt. of copper. The quantity of ore obtained 

from the mine, since its oponing in 184;, is stated to be about 9000 tons of 18 per cent. The 
quantity obtained in 1861 was 4;2 tons of 17 per cent. The deepest working is 50 fathoms 

from the surfaco. TIle number of mon employed is 34. Smelting furnaces, on the reverber
atory principle, were erected at tho mine in 1853; the fuel used in reducing the ore was pit 

coal imported from Cleveland; but after a trial of 3 years, the Company themselves 

ceased smelting, and subseqnently leased their smelting works to Mr. H. R. Fletcher. At 

present the ores arc in part sent to the Baltimore market, and in part to the Lnited 
Kingdom.-Huronian. 

3. Wellington Mine, Lake Huron •••••••••••••••••••• TVest Canada Mining Co. 
a. Yollow sulphuret, from the lode. 

b. Yellow and variegated sulphurcts, prills. 
c. 
d. 

e. 
f. Rough waste from jigging. 

g. Fine waste from tyes. 

jigged. 

buddled. 

crushed. 

k. Plans of the mine, by Mr. C. H. Davie. 
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The lodes of the Wellington mine are probably a north-westward continuation of the 

Bruce mine group. TllO'y are of the same general character, some of them occasionally 

reaobing a thickness of 10 feet. They occur on the ground of the Uontreal lIIining Com

pany, from whom they arc leased by the West Canada lIIining Company at a royalty, 

and continue into the adjoining sett, called the Uuron Copper Bay location, where also 

they are worked by the West Canada ~Iining Company. The quantity of ore obtained 

by this Company, from the Wellington mine, since 1857, is a little over 6000 tons of 20 per 

cent. In 1861, the quantity was 1175 tons of19 per cent., and from the Uuron Copper Bay 

mine, probably about 1300 tons; making the total quantity obtained by tbe two mining 

companies in that year about 3000 tons. The de"pc,t working on the W ,·,t Canada 

Company's ground is about 20 fathoms. The number of men employed on tho Welling

ton and Copper Bay mines is sUI'l'o;e,1 to be about 2';'J. All of the ore raised by tbis 
Company is sent to tho United Kingdom.-Huronian. 

4. Acton Mine, Acton, lot 32, range 3 __ •• W. H . .I1. Dat-ies and C_ Dunkin, lIfontreal. 

a. Variegated sulphuret, from the bed. 

b. jigged. 

c. 
d. 

e. Wasto from the tyes. 

rough dressed. 

tye work. 

f. A polished slab of the conglomerate ore. 

g. Rock of tho country at the mine. 

h. rlan of tho mine, by lIIessrs. Will eon and Robb. 

The ore of the Acton mine occurs in ma,~('; subordinate to the stratification, at the summit 
of a band of greyish-white and reddish-grey compact ;ubcrystalIine dolomite. from 200 

to 300 fcet thick, belonging to the base of the (Jueb"c group. The dolomite i; divided into 
llla>8i,·c beds; it is associated with a good deal of chert. and ofifln "lIdoses mammillated 

fibrou; concretionary forms, resembling tho,,' of travertine. At tho summit, the dolomite 

often terminates in a breccia or conglomerate, with angular and rounded mah"(,S of lime

stone, intermingled with ragged, irregular masse, of chert. In many places the dolo
mite is marked by the occurrence of the yellow, variegated and vitreous sulphurets of 

copper, which present themselves in patches running with the stratification. In the 

neighborhood of these, many ycins and strings of quartz illkr''"'t'ct tht' rock in various 

directions, and hold portions of the sulphurets of copper. 1'1,,' cop]>er un's, which 
often contain nativo siil'er, appear to be more abunrlant in tho upper part of the rock. 

At Acton, the conglomerate iH "'parated from the main body of tl ... dolomite by lJetween 

So and 90 fc'l'! of dark grey or black slates, illt,'rmixed with diorite; in these the conglom

erate lies in large iovlatl',1 masses, running parallel with tho summit of the main body of 

the dolomite. On the opening of the mille. thl' sulphurets, where most abundant, appeared 

to occupy a position immediately ncar some of the isolated llla",·, of conglomerate, and 

partially to surround them; in some part; constituting the paste of the conglomerate. As 
the work proceeded, many slips and dislocations, of no great magnitude, were f'JUnd to cut 

thl' strata. Some of them appear to run with the strike, and others in two of paral

lel seri,·.<, oblique to one another. Thl'''' disturb the regular continuity of the copper

bearing bed, producing apparl'nt undulations ill the dip, anll causing the diu rite or tho 

limestono to protrude into the copper ore, or nnexpectedly to interrupt Olle another, The 

ores were found to bo concentrated in three large bunches, occurring in a Il'llgth of about 

120 fathoms. Procoeding south-westwardly, the space occupied hy the mo,t northern 

bunch, from a breadth of a few inche;, gradually widened out to abeut 10 fathoms, in 

a length of ahout 40 fathoms; beyond which it appeared to be thrown about 14 fathoms, 

obliquely to the westward. The general bearing of the succeeding two bunches was still to 

the south-west. They were about 15 filthoIDB apart, and the larger or mere southward ono 
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swelled to a breadth of more than 15 fathoms. The depth to which the ground has heen 

worked on the general.lope ofthe bcd, is about 10 fathoms; the cupritcrous rock at this 

depth has a breadth of about 12 Ji:ct iu a shaft on the northern bunch, and ,hews rich are 

in the 1Ioor and the parts adjacent; but with the exception of what is callcd Pike's pit, in 

the most southern part, thl' 1Ioors ofthe other bunches do not at present appear to show 

that same abundance of ore which characterized the npper part. The working of the mine, 

however, up to the present time, has been confined to the extraction of the rich are which 

was in sight. Little or nothing ha, heen done for discovery, and it cannot be said how 

ncar to the present 11001' ofthe mine tilerc may be other bunches similar to th06e that have 

been excavated. Beyond these bunches, in OPI""itc directions on thc surface, the ore 

becomes more scattered ill the strata; but there it' CViUl'llCC of its continuance for ~cv('ral 

llUndred f"d, in 8pots and patches, occasionally aggregated into bunches of much ll'" 

importance than the thrcl' principal oUt's. In the first kw wceks' work in 1859, about 

300 tollS of 01'(', containing nearly 30 per cent. of copper were quarrit·i.l ill opcn cuttings 

from two of the ma,"e8, without making much apparent impression on the quantity in 

sight. The total quantity sent from the mine np to the l'nd of 1861, is said to be nearly 

6000 tons; holding on the average abont 17 pel' cent. of coppcr.-Quebec group, LOWcT 

Siluriall. 

5. Upton Mine, Upton, lot 51, range 20 .••••.•.•••••. G. B. Moore ~ Co., Muntreal. 
a. Yellow sulphuret, from a bed, 

The band of dolomite, which .inks with a Ilorth-wc,tward dip at Acton, ri,e, again at 

l'ptou, on tlit: op}lo~ik to:idc of a l'yncliual 101'ID, at a distance of about t'ix miles. Here, 

about 20 il'e! in the uppcr portion of the buud are marked by the yellow sulphurd of 

copper; which iii disseminated ill the rock, at; if ill a Leu, the ore being lllO~t aLundallt in 

the 10\\,('1' part of tile bed. The rock is at the same time cut by many reticulating ;trings 

and veins of calcsl'ar. which hold ore. All open cutting hasuel'n made on the outcrop of 

the bed; the quantity of 01'(' obtained, is stated by the proprietors to uo 40 tons, allli a 

sample, represented by them to be an average one, has yielded to the analysis of ;III'. C. 

Robb 14 per cent. of copper. The quantity of rock which has been excavated is un· 
cerlaill.-llW:bu; group, Lower Silllrhw. 

6. Bissonette's Mine, Upton, lot 49, range 20 .••••.••••...• Geological SU1·vey. 
a. Y l'lIolV sulphurct, from a bed. 

}"rom tbe position where tbe rock has been wrought in the pre"ious mine, the band of do· 

lomite rUllf: !"Iuuth,wl'stward tbr nearly a mile, and tIll'll al'PL'arsto be tluOWll upwal'dsot' ~ 

a mile to tlll' south.wt.""tward, by a dislocation. gi:'t'Ollctto'::; mille i~ on the south-westside 

of the dislocation, and appareutly in the same stratigraphical place in the band, as the 

Upton mine. Tho bed is about 3! fect thick, and the oro lies in dissominated masses of 

valious sizes, up to 20 inches long, by from 6 to 9 inches thick. The bed might probably 

yield from! to i ofa ton of 10 per cent. to afathom.-Qltebec group, Lou'a Silurian. 

7. Wickham lIHne, Wickham, lot 15, range 10 •... • Pomroy,.JJ.dams~ Co., Sherbrooke. 
fl. Yellow, variegati'd and vitreous 8ulphuretl', from a bed. 

b. Plan of tho milll', by ~I(';or •. Willson and Robb. 

This 01'0 occurl':\ in musses, dil-l .... l:'millntud in what appears to be a bod, of uncertain thick~ 

ness, in the .ame band of dolomito a. that ofthe Acton mine, An oxperimental.haft has 

)'(·e • .'ntly beon sunk on it to n depth of about 5 fathoms, in which good bunches of ore 

havo l'('Ull mut with, About 4 tons of 30 per cont. oro have boen obtained from the 

oxcavation.-Quebeo group, LOl("1' Silurian. 
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8, Yale's ~Ilne, Durham, lot 21, range 7 .•.•. . Pomroy, Adams 4" Co" Sherbrooke. 

a, Yellow sulphuret, from It lode. 

At this miDe, several veins, oarrying more or less copper, iDtersect a mass of magnesian 

limestone, which is supposed to belong to the snme band as thnt of the Acton mine, The 

veins have It general bearing north'eastward, and tnal shafts have been sunk on three of 

them, the thicknesses of which vary from 3 to 12 inches, The vein-stone is calcspar, with a 

little quartz, occasionally mixed with portions of the wall rock, On the most north-wcstern 

vcin, the cxca\'ation is 2 fathoms deep, and reaches black ohale beneath the limestone, On 

til" middle one, which is 18 f;~,('t to the south-cast, the excavation is 6 f"thoms deep, again 

reaching black shale; and on the third, 2-1 tc'd farther to the south-ell"twlll'll, a ,llUtt sunk 

about 4 fathon", is still in magnesian limestone. In this shaft, the vein underli," to the 

sonth-eastward, about a foot in a fathom, and in a breadth of from 6 to 12 incbl'.~. shows 

good bunches of ore, mixed with calcspar and wall rock.-Q«"bec group, Lon'"" Sill/rial!, 

9. Black River Mine, St. Flavien ..• _ .•...••••••.. Shaw, Eignol q Hunt, Quebec. 

a. Yellow sulphuret, from a bed. 

At St. Flavien, about 5 leagues above the Cbaudi"rc, and two leagues from the St. Law, 

renct', red shaleR occur, underlaid by a band of nmygdaloidal diOlitc j this aPIJI.'ars to 

occupy the place of the magne,ian Iime,tulll', to which the band at Acton "doug". It 

is between a quarter and half a mile wide, and limestones OCcur both at the t-'umillit alld at 

the base of the band, which in thu.-:eparts nppcnrto be of a concretionary, orcongiomeratl' 

an,l brecciated character, being compos(',I. particularly at the baRe, ofronnded and ungulaI' 

nlaSI3C~ of anlygdaloidal diorite,varying in diameter from2inchos to 21'eot. l\Iany ofthes(; 
arc calcareous, and much of the rock i:-: reu. The iuter:.-;ticcs among the 11lfl,l.;-"l'S are flUed 

with cnlespnr, ,yhieh is transYcrf'cly fibrott:-. tnwal'ds the walls, and incloses crystallized 

quartz in the centre. This band is lughly cupriferouB, and on's of copper occur both in tbe 

lJed:-:, and in veins or lodes which cut them: the bearing of tho yrins, howC'yC'r being with the 

strike. The ore in tbe beds is copperpyritl's. large Illa",', of which, similar to the one exhibit

ed, occur, associated with the limestones at the top. The \'eill:';, in addition to ('0PI'('rpyrite~, 

hold the valicgatt'(l and vitreous su1phurets. In onr spot, native copper OCCllr:.; jn ~lllan 

ma"cs'in the conglomerate at the base of tIll' diorite. The whole band has a 'tnking 

resemblance to some of til(' rocks of the lipper copper-bearin;:( series of I,uke ,~ul'crior.

(illt~bec groujJ, Lo/t'cr ,Si/lu'hw. 

N.B.-A band of diorite very similar to the one above m('ntioncd, and perhaps a contin

uation ont, occurs at Drummondl'iJ\eon the ~t. Frallci.~. where the banu is 0\ a mile wide. On 

lot 1, range 1 of Wen don'r, it holds yellow, varie;:(atcd and vitreous sulphul'(·t.~ of coppcr, 

which run in 6 or 7 thin veins or courses, formed by breaks and slips in the diorite, within 

a breadth of 350 yards. 

The rocks of the Quebec group, which arc almost wholly on tho sonth side of the St. 

Lawrence, aro distributed in long narrow parallel synclinal forms, running N.E. and ~. W. 

For the convenience of description, these in the geology of Cau"da, have been dhided 

into: 1st, The Lauzon and Farnham synclinal, which is the one most to the K. W.; 2nd, 

The Shipton and St. Armand synclinal, continued to the K. E., in the ,~hipton UlIlI Lceds 

synclinal. Between these two synclinals runs the 1\u)'<'1' and Htanbridg': anticlinal, and 

l,eyond them, to the t-j. E., is the Danville and ~lItton anticlinal. From this there branch, 

in the neighborhood of tbe St. Francis, thc Sutton )Iollntain anticlinal, and the ~Ielbourne 

and Patton anticlinal. The six copper-bearing beds and veins that have been mefltioned, 

4-9, arc all included in tho Lauzon and Farnham synclinal. 
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10. Harvey's Hill Mine, Leeds, lot 18, range 15. English ~ Canadian Mining Co., Quebec. 

a. Variegated and vitreous sulphurets, from Hall's lode. 

b. from Campbell's lode in Kent's shaft, at 30 

fathoms. 

c. Yellow, variegated, and vitreous sulphurets, from lowest bcd. 

d. from highest bed. 

e. Variegated and vitreous sulphurets, dr8ssed on copper-bottom sieves. 

f. A plan of the mine, by Mr. Herbert Williams. 

At Harvey's Hill mine, there occur in a breadth of about 1000 feet, 8 courses with a north· 

eastward bearing, composed Chiefly of quartz, with various proportions of bitter spar, 

cWorite and calcspar. They all cut the strata, with an underlie, at high angJe~. to the north· 

westward, and hold, in greater or less quantities, the yellow, variegated and vitreous sul· 

phurets of copper. These quartz oourses which appear to have lenticular forms, occa· 

sionally extend upwards of 100 fathoms horizontally; some of them have shown a mdth 

of as much as 7 teet in the thickest part, occasionally carrying, for short distances, as much 

as 2 tons of 20 per cent. orc to a fathom. The rock of the country is a talcoid mica slate, 

which from its lustre is called nacreous slate. To prove the quartz courses in a downward 

direction, an adit level is being dri,'en through these slates, from the north side of the hill, 

at a level of 37 fathoms below it, summit. TIl<' length of this adit, when complete, will be 

220 fathoms. The same sulphurets of copper which characterize the quartz conrse.;, occur 

also in beds conformable ,vith the stratification. Of these there are 3 at Han'ey's Hill. 

The lowest one, resting on a 6 feet bed of soapstone, is 6 inches thick; 15 lCct above this 

there is another,3 illches thick, and 20 fidhom" still higher, one varying in thickness from 

20 to 30 inches, In these beds the ore is distributed in the nacreous slate in patches, gene

rally of a lenticular form; they are uoually thill, but sometimes attain t to i of an inch in 

the thickest part, and occasioually present, in section, lines of 6 inches, or even 12 inches in 

length. The patches interlock, one overlapping another, with variahle distances between; 

while many single cry"tal. and grains of ore are disscmimated through the whole thick

ness of the beds. The quantity of are obtained from the mine is uncertain; the number 

of men employed is about 50.-Quebec group, Lower Silurian. 

11. St. Francis Mine, Cleveland, lot 25, range 12 ••..•••••• Flowers, Mackie ~ Co. 
a. Yellow sulphuret, from n win. 

b. Plan of the mine, by ;lll'SSl'S. 'Villson and Robb. 

The ore is dis'l'minated in a vein, slightly oblique to the stratificatioll of a quartzo

cWoritic rock, frequently studded with nodules of orthoclase feldspar, often surrounding 

small centres of quartz; the nodules give to the rock thl' aspect of an amygdaloid trap. 

Thl' bed is about IS inches wide, and the rock is supposed to occupy a higher stratigra. 

phical place than the Actoll dolomite, The vein is traced, running N, E., for 90 fathoms. 

Two small excavations, each of a few fathoms in length, have been made in the outcrop, 

to the depth of 2 feet, and in the;c the variegated and vitreous ores are mLxed with 

the yellow Bulphuret.-Qltebec group, Lo"'a Silurian. 

12. Jackson's Mine, Cleveland, lot 26, range 13 .••..••••••• Griffiths ~ Brothers, 
a. Va riegated and ,itreous sulphuret., from a bed. 

The bed to which this ore is subordinate, is of the same character 8S that of the St. 

Francis mine. It dips north-westward, at a high angle, and is about 12 inches thick; a 

shaft has been sunk in it to a depth of 3! fathoms. 10 fathoms to the east and 15 fathoms 

to the west of this, other copper-bearing beds occur, composed of an amygdaloidaI 

cWoritic rock like that of the St. Francis mine, one of them 3 feet and the other 6 feet thick. 

In theBe the ore is sparingly disBeminated.-Quebec group, Lower Silurian. 
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13. Coldspring Mine, Melbourne, lot 6, range 2 .•••••.••. Flowers, Mackie ~ Co. 

a. Variegated and vitreous sulphurets, from a bed. 

b. Plan of the mine, by Me." •. Willsou and Robb. 

The bed from which these specimens are derived, is composed of quartz and nacreous slate, 

in which the ore is disseminated in thin interlocking lenticular patches, and in grains; 

as in the beds of Harvey's Hill mine. The dip of the strata is north-westward, at an angle 

of about 45 degrees. Last summer, a shaft was sunk to cut the bed at 7 fathoms, 

but none of the ore has yet been stoped. In a breadth of 120 feet acroos the strata, 

on one side of the shaft, and 80 fel't on the other, there are ocrcral paraUel bands of 

cupriferous strata, marked chiefly by the green carbonate of copper, but showing occa

sional indications of the variegated and ,itreous sulphurets. 'Vhat the productiveness 

of the ground may bo, has, howl'rcl', not been asccrtained.-Quebec group, LOll·,r Si
lurian. 

14. Sweet's Mine, Sutton, lot 8, range 10 .••...•.••.•. S. Sl('eet ~Co., North Sultoll. 

a. Variegated and vitreous sulphurets, from a bed. 

b. 

c. Plan of the mine, by 1I1r. J. Richardson. 

The oro occurs in nacreous slate, in which it is disseminated in thin, lenticular patches 

and in grains, as in Harvey':-; Hill mine. The thicknl':-'~ varies from 1 to about 4j fete and 

the bed dips N. ,,~ W. < 86°-90'. In this attitude it is vioiLle for 170 yards, ami is trace

able for a mile, running paraUel with a band of dolomite, which is removed from it about 

i a mile across the f'trikt:, to tilt.' ('a:-;tward. Nodules of maglll':-;ian lime~tollc arc dis .. 

seminate,l in the slate, close along the cast 'ide of the part charged with cOl'l'el' ore. Thc 

band of dolomite is supposed to be in the 8ame stratigraphical place as that of ,\c(on, but 

it occurs on the eastward sid" of a distinct 'yuclinal form, the axis of which is ""parated 

from that to which the ActOll band belongs, by about 12 or 15 miles. A sample of the 

whole breadth of the bcd, wherc it is 4t feet, yielded to analysis 4t per cent. uf "ol'pcr. 

A pit of 10 fathoms deep was, last year, sunk down the incline of the bed, and a small 

quantity of the ore stoped out at the bottom.-Quebec group, Lower Silurian. 

15. Craig'S Range Mine, Chester, lot 8, range 5 .••..••• G. D. Robertson ~ Cu. 
a. Vitreous 8ulphuret, with green carbonate, from a vein. 

The rein, which i, composed of quartz. has a thickness of about 2 feet. It runs "ith the 

strike, in cWoritic slate, and has been Ullcon'fcd tor a fhthom or two along it. It I'hOWB 

enclosed rna"", of the ore. 1,ut the work done is not suffici"nt to antholise any statement 

in regard to tho quantitY.-(!/it hee group, Lower Silurian. 

N.B.-The 6 copper-bearing lol'ds and lodes, 1~15. arc all within the Shipton and 1'1. 

Armand synclinal. Indication, of copper occur in a great number of localities in this 

synclinal, in testing a good many of which there have been expended considerable sums. 

TI"'.'e indications run through Stukcly, Ely, 1[clbourne, Cleveland, I'hipton, ('b"ster, 

Halifax, Inverness and Leed" and cross the Chaudiere into the seigni~ry of St. )1 ary. 

16. Nicolet Branch Mine, Ham, lot 28, range 4 .•••.•••.•.• Geological Survey. 

a. Yellow and variegated sulphurets, from a bed. 

The ore of this mine occurs at the summit of a band of slaty dolomite abollt 100 fert 

thick. At the spot the rock dips 1'. 10' E. < 46', and rllns thence in a general east

wardly direction. For a thickness of about 30 feet, in which nacreous slate i, mix(·,1 with 

the dolomite, the ore is disseminated in lenticular patches of various sizes, sometimes 

measuring several feet in length, with the thickne" of an inch or more in the centre. 

The patches interlock among one another, and appear to be in sufficient abundance to 
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promiso a profitable return. The dolomite crosses tho north branch of the Nicolet Hi\'cr, 

producing a considerable fall in the stream, which i, 30 jl>et wide, and would afford 

abundaut water power for crushing and dressing the ore.-Quebec gr01lp, Lower 8ilurian. 

1 ~. Garthby, lot 22, range (north) 1 .••.•.....••.•.••••••• Geological Survey. 
a. Iron and copper pyrites, from a bed. 

This appears to be a largo mass of iron and copper pyrites, subordinate to the strata. 

which here eonsist of calcareous serpeutine, aud run N. E. and S. W .. with a dip about 

1'. E. < 50'. The entire thickness of the rna .. i, uncertain, but the breadth in which th" 

sulphlll'l'f< are more or Ie" mingled "ith the rock, i< probably not less than 20 jl'd. In 

some parts, sulpllUret ofirou preY"il, almost to the exclusion of that of copper, while in 

others there i< as much as 8 1)('1' cent. of copper; some parts assume the aspect of what, 

among Coruish miners, is termed bell·lIIetal ore. An opening has been made in the mas" 

8 feet in length, 4 fl'et in height, and 4 feet wide; in this, tho two 8nlphn1'('ts occur 

unequally mixed with one another, but nearly free from the rock of the country.-Quebec 

gruup, Lower Sil1o·inH. 

18. Haskell Hill Mine, Ascot, lot 8, range 8 •••.•.•.•••.••• Thos. McCaw, Montreal. 
a. Yellow sulphuret, from a bed. 

b, 1'lan of the mine, by Ml'"r" Willson and Robb, 

This bed i, 5 jed thick, aud occurs in a calcal'eous chloritic slate. The mine has been 

opened on a twist iu the stratilication, giving three caUl",,', of are in the breadth of 80 feet. 

but the gl'lleral plane of tho bl'd dil" about ~, < 65°. A pit ha,< been sunk on the in. 
c1iue of the bl"l. to a depth of about 5! fathoms from the surfaCl', aud the are ohtained 

from the excavation, without any dre,,<illi!, has been sent to Boston, where it has yielded 

on an average about 8 per cpnt. of pure copper. The 'luantity of such are obtained from 

the bed by fi men iu 5 month,. is about 100 ton" The bed is traceable tor a considerabl~ 

distance in OPllo~itl' dift'ctions from the pit, and carriC's copper as far as it has been tried. 

TIl(' horizon ofthe strata of this miue i, supposed to be higher than the dolomite of Acton. 

and to be approximati"ely l"luivalent to the chloritic slates of the Shipton and H. Armand 

synclinal. TIlt' rock of Ha.kell Hill compos,', a belt of ridgy land, running from Owl', 

lIt'sd to Ham ;\lollntain, forming in its progre,"::-: tilt' :O;t4Ik,' mountains. 1t Fprcads out toa 

width of about 7 mi1l· .... on the St. Fl'Ulll'i...:, and showsilldicationl' of coppC'r ncar Shcrbrooke. 

on the land of l\Ir. Sheriff Bowell, and in sen'ral other places. A vein on lot 1'j, range 7. 

of Ascot, witllin a mile of Shcrbrooke, in addition to the yellow sulphuret of copper, ha. 
beeD found to hold truces of gold.-fJu1dJt'c group, Lower ,(""Ullrirw. 

N.B,-ll",j,]", the 15 described localities, 4-18, of copper·bearing beds and veins belong. 

ing to the (luebec group, nearly 200 additional localities, on separate lots of 200 acres each, 

are known, on which indications of the metal occur. 

Native. 

1. Harrison's Location, St. Ignace Island, Lake Superior .... Gcoloi!;iml Sun'ey. 

a. M,,," from n lode. 

On the ('henal Ecnrt", at thl' l'ngt end of :-;1. Ignace Island, the vein from which tho 

above specimen is lkrh'cd, cuts n thick mass of amygdaloidal dioritc, which lies confor. 

mably with the stratn, thl'I''' llipping:-;, <90
• The vein is about 4 or 6 inches wide, and 

holds masses of native copper, many of them weighing upwards of 100 lbs., accompanied 

by native silver, in a gangue of calcspar. The underlie of the vein is N. < 70·. About.7 



MINERALS OF CANADA. 17 

f,d soutb from this vein, there is auother about 12 inches wide, of whicb the vein stone is 

ealcspar, with a little quartz, associated with fragments of wall rock. Among these sub

stances arc disseminated masses of vitreous copper, accompanied with native silver. The 

underlie of the vein is N. <: 60°. These two veins would meet downwards about 25 fa

thoms from the surface, and with a \iew of testing them, the Montreal ::Ilining Co., to 

whom the location belongs, in 1846 commenced the Sinking of a shaft, about 24 feet north 

of the native-copper vein. It was carried down 10 fathoms; a drift from it southward, 

then intersected the native coppcr vein at a distance of about 20 feet, tbus proving the 

continuance of this vein for a depth of 10 fathoms; uut thc ~Iining Company, having 

at that time determined to concentrate- all their energy upon the working of till' Bruce 

mine, the experiment was carried no further. These veins, variously modified, can be 

traced to the westward for ~I miles, along the whole length of st. Ignuee Island, carrying 

native copper and native silver, with the vitreous 8ulphuret of copper, in grcatl'r or lct-'~ 

quantity the whole way; and also to tbe eastward across the northern part of Simpson's 

hland.-Quebec group, Lou'a Si/llrian. 

2. Michipicoten Island, Lake Superior ...••.•.•••...• Geological Survey. 

a, Nodules, from a bed. 

b. Gangue, or rock of the bed. 

c. Plan of the Quebec mine by 1I1r, D. S. Cutting. 

On the north side of ~liclopicoten hland therc is a considerable mass of greenstone, 

s(,veral bands of which are of an amygdaloidal charactcr, and 80me ofthcll! arc associated 

with beu~ Oft'UlllbtOllC'. Towards the wCoSt end of the island tbc-::-e rocksprcscnt a low !mr· 

filet, for about 400 or 500 feet, and tben ri," into a cliff of 200 or 300 kc!, In tile cliff, tbe 

gre('ustone is marked by crystals of analcime and quartz, occurring in dru~t:ti. The \\!holl' 

masslirs conformably with the strata, dippiug ~uutb-(,:.l:-;tward: Native copper, associated 

with a little Eilvcr, is disseminated in several parts of the ll1a~~, and tltl'~(' mort' particularly 

characterise an amygdaloidal bed, 2 jeet thick; which is underlaid by a band of sandstone, 

and bas been mined to a small extent by the Quebl'c l\lining Company. In this bcd, the copper 

i::; distributed in irregular nodular ma~~l'S of varioll:-; t'izl'~, from grains no larger than snipe 

shot, to fantastic forms of5 and 6 iuciu', in diameter; the quantity of metal in tile bed b('ing 

according to ~I r, .J, L. Will,on, equal to about 5 per cent. :>mall nodules of caks!,ar occur 

with tlw,l' of copper. About7milcs to the north-eastward, the lJl'd iHut by a vein, in wloch 

copper and ~;il\'er appear to be a~:-odatl'd with un.' .... of nickel, in the formH of a I'iji<:att

of nickel, containing ~G IJl'l" cent. of tli{'metal, and ofa mixture of tile ar~l'llillrett' of nickel 

and coppt'r, containing lJetwcell Ii and 3i pCI' cent. of nickel. ThcBc 01'1''-; wefC detected by 

lIIr. St(,rry Hunt ill the rd'u,,, tbrownaside in a crop trial made on the bcd, by Mr,l.Ionner, 

in 1854, and it i, said that a considerable quantity of the silicate was thrown into the 

lake, after being stamped and ",",bcd, for the purpose of extracting from it the native 

silver.-Quebec gr()up, LUIl'cr Silurian. 

3. Mamainse, Lake Superior ....••• _ ........... _ .. IIIontreal Milling Co., Montreal. 

a. 450 Ibs, in a siugle shl'et, from a vein. 

The promontory of :'.1 amaillsC consists of various layers of coarso conglomerate, and 

of greenstone, much of which is of an amygdaloidal character. According to the de>crip

tion of Dr. Dawson, one of the bands of greenstone ir; intersected llY a llUI fOW fi.!'!oiure, 

running nearly in the ,trik,' of the beds, or north and south. Its !:rl'atc,t width is about 

6 inches, and in Bome places this is found to be nearly filled with natiH' copper, of which 

the epecimen exhibited is one of the masses obtained. An excavation on the vein, 27 fcc 

B 
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deep, without galleries, yielded about 3 tons of the metal. Other veins intersect the 

same rock, and one of these, 6 inches in width, holds good bunches of the variegated sul

phuret. In ancient shallow holes sunk at intervals along the course of some of the veins 

of metallic oopper, in this part, there are occasionally found the remains of Indian ham

mers, consisting ohmall boulders, usually oftrap, having shallow grooves worked around 

them, to receive tho withes or thongs attaching the handles, giving evidence of rude 

aboriginal attempts at mining, many centuries since.-Quebec groop, LQWer Silurian. 

Smelted. 

1. Bruce Mines, Lake Huron •••.•••••...•.•.••••••••••• • R. H. Fletcher. 

a. 2 ingots. 

This copper is smelted at the Bruce mines, from the are of the neighborhood, and from 

the nativo copper procured from the 2 feet bed at Michipicoten Island. 

NICKEL. 
Sulphuret. 

1. Orford, lot 6, range 12 ......... _ ..................... Geological Survey. 

Native. 

a. Specimens of the sulphuret of nickel, millerite. 

Assooiated with a band of serpentin~ which runs along the east side of Brompton Lake, 

in Orford, there is on the lot indicated above, a pale green pyroxenic rock, in which occur 

drnges,lined with large twin crystals of white pyroxene and with cinnamon colored garnets. 

Large masses of calcspar, probably filling a vein, are here met with, sometimes nearly pure 

white and cleavable, at others penetrated and filled with small emerald green crystals of a 
chrome garnet. This mineral also forms granular masses, mixed with calcareons spar and 

pyroxene, and containing small quantities of the sulphuret of nickel, millerite. Some 

specimens of the rock have yielded to analyses as much as 1 per cent. of nickel. The are 

does not appear to be confined to the portion of rock mixed with calcareous spar, but 
to penetrate into more homogeneous strata, probably pyroxenic, runniug with the serpen

tine; where, however, the quantity of the are seems to be less.-Quebec group, Lvwer 
Silurian. 

SILVER. 

1. Prince's Location, Lake Superior ..................... Geological Survey. 
a. Ore from a lode. 

The rock of Prince's location is clay slate, interstratified with greeustoue, and overlaid 

by a great mass of it with n columnar structure; the whole dipping south-eastward at a small 

angle. These rocks are transversely intersected by a vein, which is 20 feet thick on Spar 

Island, and from 4 to 5 feet on the main land, running N. W. It is composed of calcspar, 
heavy spar, and amethystine quartz; the latter appearing in druses in the calcspar. With 

these arc associated the yellow, variegated and vitreous sulphurets of copper in prOmiSing 

quantity, with iron pyrites, blende, galeua, and silver; the latter occurring both native 

and as a sulphuret, in addition to cobalt and arsenic, as well as traces of gold. The 

location is the property of the British American lI1iniug Company, and in a small trial 

shaft Bunk by them to the depth of between 6 and 7 fathoms, on the main land, where the 

lode is 4 feet wide, several hundred pounds of the vein, similar to the specimens exhibited 
eontained at per cent. of silver.-Quebec group, Lower Silurian. 
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GOLD. 
Native. 

1. Fief St. Charles, Seigniory of Aubert de 1'1slo ..••••••. Geological Survey. 

a. Stream gold in nuggets, 9 among them weighing from 10 dwts. to 126 dwts. 
b. Stream gold in dust. 

It has long been ascertained that the drift of the south side of the St. Lawrence, in 

Canada from Lake Champlain to the Etchemin, and probably to the extremity of tho 

province in Gasp~, is auriferous; the area bl'ini! about 15,000 square mile,. Gold has bl"'u 

washed from thi, gravel on the st. Francis in Melbourne, at I'herbrooke, in Westbury, 
W,· .. ,lon lind Dudswell. and on Lake i't. Francis; as well as on the Cbaudi~ro and th,' 

Etchemin, and their tributaries, from tbe sources of tlwse rivers nearly to tbeir mouths. 

Yarious compllnies bavo made trials of this drift in severnl places, ono oftbe mo,t important 
having beell on the Riviere des PI antes, in til(' sdgniory ofVaudreuil (Beauce); but ofthis 

it i, not easy to procure authentic details. In 1851, the Canada Gold Mining ('pmpany com

menced a trial ofthe drift along tbe Riviere du Loup, ncar its junction with the Chaudiere, 

in the seigniory of Aubert de l'Isle; which continued 3 years. Tbe specimen exhibited i, 

wbat was obtained by the workings of thi, Company in 1852, and the following aro the 

results for the years 1851 and 1852:-

Area. washed. Gold colkctcd. Value. 'Yages. Profit. 

KII' acres. dwts. grs. $ $ .::-

1851 ... ! 210,-1l 182'3"46 1644'33 182'13 

1852 ..... i 2:..::..:fl'19 2-lf,It,'{j9 1888'85 50b34 

498i'30 4323'15 3532'1;8 690'47 

The chief part of the gold was obtained in the bed of the river, hut some of iton the bank, 

and the average thicklH':-:S ofthc drift waR aLollt 2 f~,('t. Tho a\('ra.~(> daily wages w"rt' 

tjn c('nt~ a man. The s),r-.tem adopted for dressing was that u~('d in Cornwall for obtaming 

tin from alluvial deposits.-Drift. 

2. Seigniory of Valldreuil, Beauce ................•..... Geological Suncy. 

a. Stream gold, a uugget of 80 dwts. with quartz. 

In this specimen th .. proportion of th(· gold is 64 pcr cent. It was obtaiued from the 

drift of the Rivien' dc' l'lante,. a tributary of the (·l1audii:rl'. Man), of the small 

Dla>'l" of gold which have been obtained from the drift of the Chaudiere valky, 

being of a character somewhat similar, there cannot be much doubt that til(' drift gold 

of the region has been deriw'd from quartz vein •. situated probabl)' ")IIlcwhere not far 

distant. No quartz so rich in gold as the specimen, has as yd been met with in place in 

Canada, but the precious metal has been obsl'rn·rj in small grains in a quartz vein of 

betw('l'n 2 and 3 fcc·t thick, which cuts bhrish-black slate, and er"'"'' the Chaudiere at 

the :-;t. Francis rapids, about ~ a mile from their foot, and about ~ of a mile above :-;t_ 

Francis (Beauce) church.-Drift. 

3. Rapids of the Chaudiere, parish of St. Franr;ois (Beauce). Geological Sur!'ey. 

a. Auriferous blende, galena, arsenical, magnetic and cubic iron 
pyrites, with quartz and bitter opar; from a vein. 

Thi, vein, as just mentioned, is betwC('1l 2 and 3 feet thick, and consists principally 

of quartz, in which native gold haa been observed; although none is visible to the eye in 
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the specimens exhibited. The quartz is associated with bitter spar; and in the gangue are 

disseminated small quautities of galona, blepde, arsenical sulphuret of iron, often well 

crystallized; besides cubic and magnetic iron pyrites. In an analysis made by Mr. Sterry 

Hunt in 1854, a portion of the galena separated by washing, but still containing a small 

mixture of the blende and pyrites, gave by assay of 500 grains, 69 per cent. of lead, and 32 

ounces of silver to the ton of ore. Another sample of 500 grains, more carefully dressed, 

gave 37 ounces of silver to the ton. The silver contained a small quantity of gold. Ano· 

ther sample of 500 grains or the sample which gave 69 per cent. of lead, afforded by cupel. 

lation, a quantity of silver equal to not less than 256 ounces of silver to the ton. This 

amount of silver wns probably owing to the accidental presence of a fragment of silver ore. 

1000 grains of the pyrites, mixed with a little blende, galena, and arsenical pyrites, gave 

by cupollation 0.15 grains of an alloy of gold and silver. 700 grains of the impure blende 

gave 0.19 grains of a yellow alloy of the same metals.-Quebec group, Lower Silurian. 

4. Leeds, lot 15, range 14 ................................ Geological Survey. 

Native. 

a. Grains in bitter spar. 

On the property of Mr. Nutbrown, of which the mining rights have been purchased by 

the English & Canadian Mining Company, there occurs a vein cutting a bed of steatite. 
The vein is composcd of a gangue of coarsely crystalline bitter spar, mixed with talc, 

copper glance, and specular iron. There is disseminated, principally in the bitter spar, 
a small quantity of gold in grains, varying in size from mere points to the magnitude of 

pin heads. Sometimes the metal appears in laminre in the bitter spar, ha ,-ing a diameter of 

abont i or J of an inch. The vein, which is 2 feet thick, has been mined to a small extent 
for copper ore.-Quebec group, Lower Silurian. 

PLATINUM AND IRIDOSMINE. 

1. FierSt. Charles, Seigniory of Aubert de l'lsle ••.•..••.••• Geological Survey. 

a. Grains separated from the drift gold. 

~mong the. drift gold of the Chandiere there are met with, in very small qnantities, 
gra1Osofplat1Oum, and ofiridosmine, the latter being an alloy of the rare metals iridinm 

and osmium, which be~ng wry hard, is nsed for pointing gold pens. Some of the gold 
met WIth on the Chaumere has been found thinly coated with a mercurial amalgam; but 

~o trace. of cinnabar, the commonest form of the ores of mercury, has been observed 
10 the dnft. Among the mbstances met with by the Canada Gold .... C . 
'. '.1Ulwng ompany, III 

separating t he gold from the drift, kad shot of various sizes, from partridge to swan shot, 
were nearly as abundant as the gOld.-Drift. 
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2. 

MINERALS APPLICABLE TO CHEMICAL MANUFACTURES. 

Chromic Iron. 

1. Mount Albert, Shickshock range, Gaspe •.•....•••••••• Geological Survey. 

a. :-::'1)( 'cimcns from the surface. 

Loose ma>ses, traced for half a mile, running with the strike of the serpentine, of which 

the mountain is composed; the largest masses weighing about 21) pounds.-Quebec group, 

LO/fer Silurian. 

2. Ham, lot 4, range 2 .••..•.••••.•••••••••...•...•••.. Geological Survey. 

a. Specimen from a bed. 

A bed of about 14 inches thick in ,erp,·ntine. The bed has been partially worked by 

the proprietor, Mr. Leckie, of Acton Yai<-; who obtained about 10 tons of are, with 45 per 

cent. ofoxyd of chromium, from 7 square lathoms in the plane of the bed. The ore occu· 

pied a lenticular form in the serpentine.-QuebecgroujJ, Lower Silurian. 

3. Bolton, range 23, lot 6 •.••.•••••.•••••••••.••••.•••• Geological Survey. 

a. Specimen from a bed. 

A bed of from 12 to 24 inches thick in >I'rp('ntine, on the propertyof~Ir, L. A. Perkins. 

Tho bed dips to the eastward, at all angle of au out 80?, and the oro occurs in it in mas,"; of 

from 50 to 1000 pounds in wcigllt.-Qltebec group, Luu'a Silurian. 

4. ~felbourne, lot 22, range 6 .••••.••......••••••••..... BC/lj. TValtoll, ]lIon/real. 

a. Specimen from a bed. 

A bed of uncertain thickness in serpentine, in which the ore runs in lenticular nodules 
of from 6 to 9 inches thick.-Quebec group, Lower Silurian. 

Molybdenite. 

1. Quetachoo River, Manicouagan Bay, N. shore Gulf 

of St. Lawrence ................................. Geological Survey. 

a. Specimens from a bed. 

A bed of 6 inches thick in gneiss, in which the sulphuret of molybdenum oceurs in 

nodules of from 1 to 3 inches in diameter, and in dakes of t or .t of an inch thick, aud 
12 inches in diameter.-Laurentian. 
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Cobaltiferous pyrites. 

1. Elizabethtown, near Brockville •••••••••••••••••••• • .11. S. Brown, Brockville. 

a. Specimens from a bed. 

A great irregular m8B8 in gneiss, probably lenticular, running with the stratification. 

It has been excavated to a breadth of 20 feet, but its length and full thickness have not 
been ascertained. A.says of the ore ha\'e yielded 1 per cent. of cobalt. This according to 

the newest methods of extraction of McFarlane, Roscher and Dahll, would yield a pro· 

fitable result. Tho oro is on the property of ~lr. Billings.-Laurentia1!. 

Dolomite. 

1. Brome, lot 16, range 11 ............................. Geological Survey. 

a. Specimens from a bed. 

In tho Eastern Townships a vast quantity of dolomite occurs. Stratigraphically, it is at the 
base of the Quebec group, where magnesian rocks of dHferent descriptions are associated 

with tho sulphurets of copper and other metals. The dolomite occurs in bands, which are 
from 100 to 300 fcct thick. These run parallel to onc another, on the opposite sides of 

synclinal and anticlinal forms, by which the bands are repeated in many places. The 

exposure in Bromo, from which the specimen oxhibited is taken, is on the cast side of the 
Shipton and St. Armand anticlinal, and has been traced for many miles, running N. E. 
and 8. W.-Quebec group, Lower Silurian. 

Magnesite. 

1. Sutton, lot 12, range 7 ............................. Geological Survey. 

a. Specimens from a bed. 

2. Bolton, lot H, range 9 .............................. Geological. Survey. 

a. l;pecimen from a bed. 

One of the rocks associated with or replacing the dolomite, at the base of the Quebec 

group is magnesite. It is of more rare occurrence than the dolomite. In Sutton, it occurs 
on the east side of the Shipton and St. Armand anticlinal, whero it is often slaty, from a 

mixture of feldspar and a mica colored green by chromium. The purest specimens 
contain 80 per cent. of carbonate of magnesia, with a portion of carbonate of iron. In 
Bolton, it occurs on the east side of the Melbourne and Potton anticlinal, -..:here it forms 

an enormous bed, resembling a crystaJlinelimestone. It contains, like the lll!lt, small por. 
tion of chromium and nickel, and consists of: 

Carbonate of magnesia, .................................... 60 
Carbonate of iron. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Grains of quartz ........................................... 31 

100 

Though the use of this mineral as an economic source of pure magnesia and magnesian 

salts on a large scale, may'" be worthy of cOl!sideration, its most important application is 

probably for the fabrication of a cement to resist the action of sea-water.-Quebec 

groop, Lower Silurian. 
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Petroleum or rock oil. ~e:::i-~ -
1. ~islii~lot HI, Faage 2 ............. /.':~ Canadian Oil Company, Hamilton!' Co' 

{

. Gum or mineral tar from the ~ 
. Crude oil from the well. 

~Refined or burning oil. 

d. Lubricating or machinery oil. 

Natural springs of rock oil have long been known in several localities in ,., estern Canada. 

Two of these are in the township of Enniskillen, in the southern part of which are two 

patches of an acre or more, covered with a layer of several inches of viscid mineral tar or 

asphaltum, which has resulted from the drying up of the petroleum of these springs. 

Wells sunk in their vicinity, to a depth of from forty to .ixty feet, through the supcrficial 

clays, encounter a stratum of gravel, n,.ting on the surface of the rock beneath, and often 

filled with oil; giving origin to what are called surfacc wells, On boring into the under

lying soft fossiliferous shales and limestone, fissures are met with at various depths, 

'from which rise abundant supplieR of oil, often accompanied with inflammable gas, and 

with water, which is sometimes saline. These fissures, which also supply the surface w('!I" 

are apparently connected with the oil-bearing strata of the Corniferous limestone; which 

is from 200 to 300 feet below the surface, in Enniskillen. Within an area of about four sqnare 

miles in the first three ranges of this township, there were supposed to be, in August, 1861, 

abont seventy wells, yielding more or less oil. Ofthe'l', 40 were surface wells, that is, wells 

sunk from 40 to 60 feet, through the drift clay and gravel, to the rock beneath. Some of 

these latter, which had yielded but little oil, gave abundant supplies by boring into the 

rock, The Oil-bearing fissures or veins, in adjacent wells, were mt't with at depths varying 

from 36 to 100 and even 150 feet from the surface of the rock. One of the most abundant 

occurred at 60 feet. In some few cases the oil from the borings rises above thc surface 

of the ground, constituting what are called flowing wells. 

It is not easy to know the amount of oil which these wells arc capable of supplying; since 

from the great diiliculty in getting it to market, arising from the want of good roads, few of 

the wells are regularly,and continuously pumped. Some of those which were bored in July 

and in Augustlast, are said upon good authority, to have yil' Ided from 400 to 500 barrels of oil, 

in a week ortwo after hal'ingbeen opened; but tht· fl"l'rvoirs provided, being filled with oil, 

the pumping of the wells was suspended. Two bored wells, belonging to Jllr. \Villiams, 

which were the ouly ones continuously wrought in Augu,t last, are said to have yielded 

together, during some months, from 20 to 25 barn'l. (of 41) gallons each,) daily. Abollt 6 

miles to the northward, at Petrolia, on lots 13 and 14 of ranges 10 and 11 of the .ame 

township, 16 wells had been sunk last August; of which 12 were surface wells, and had 

yielded large quantities of oil. So,'eral of these had been wrought for nearly tWl')"" 

months, and were supposed in that time to have ~ielded 1000 barrels. Other wells had 

recently been bored to a depth of nearly 200 fcd, but yi(')ded less oil than the surface wells. 

Tho wells of this' region seem, thus far, to be less important than those in the southern 

part of the township. The oil from the deep or rock is somewhat lighter and mOre fluid tban 

that from the superficial wells, which is l'ery dark coloped and somewhat viscid. 

Great expectations have recently been excited· by a flowing well, known as Shaw'" 

which was sunk to a dl'pth of about 200 fect, and when first opened, a few w('ek, since, 

was supposed to yield, for a short time, 2000 barrels of oil in 24 hours; which flowed into a 

stream near by and was lost. This well is however said to hal'e been since closed, so that 

the discharge is under control. Another recent well, near by, known as Bradley's, is 

nearly as abundant. The experienCll in Pennsylvania has however shown that the supply 

from tbese.flowing wells soon dimiirishes, and eventually fails. Adjacent borings some

times appear to be connected with the same oil-yielding tissure, and to affect each other's 

supply; in some cases air passes. p,own one shaft when the other is pumped. -"' Corni
ferou8 f01'1TlatWn, Devonian. 
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2 TjlS8!lbuIg9, ..................... v.:~. Watkins and Inglis, Hamilton. 

a. Crude oil from the well. 

Near the village of Tilsonburgh, in the township of Dereham, natural oil springs occur, 

and two wells have beeu bored in the Devonian limestone, which Is here covered by about 

40 feet of clay and sand. One of these had been sunk 86 feet in the limestone, and had 

furnished when seen, in August, a few barrels of oil. 

In the townships of Zone, lUosa, and Orford, on the banks of the Thames, oil springs 

abound for a distance of about 4 miles. These, like the other natural springs mentioned 

above. furnish but small quantities of oil; several wells have however been sunk in the clay, 

and the rock bencath has been drilled. One of these, at a depth of 70 feet in the clay, 

had yielded about 40 barrels of oil.-ComiferousformatWn, D~cmian. 

3.~ti 10tQ~~ •• , •••••..••...•••.•• , .;?:. . Geological Survey . ..a--;~ 
~ SpeCImen of im~tone yieldin~ the oil. 

In a quarry on ~ lot ~ed, 2 oil·bearing beds, one of 2 and another of 6 inches, are 
seen; they are made up in great part of corals of the genera Heliophyllum and Fa1'osites, 

in the pores of which the oil is lodged like honey in a comb. Other coral beds in the same 

series, however, are quite free from oil. The limestone beds above and below these are 

compact, and not at all impregnated with oil, which, even in the coral beds, is seen, when 

these are freshly broken, to be confined to the fos~ils, and not to be nniformly disseminated 

in the layer. When the rock is quarried, the oil flows out, and may be collected on the water 

in the bottom of the quarry. The facts observed with regard to the petroleum springs 

in Canada and the United States, would seem to show that they are always on the lines of 
anticlinals, along which the oil from its superior levity accumulates, and afterwards, 

by the pressure of water. is raised to the surface through the natural, fissures which 
generally occur upon anticfinals. Thh oil-bearing limestone underlies an area of 7000 

square miles in Western Canada. This limestone is of marine origin, and contaim no 
organic remains hut those of marine animals; so that we arc led to conclude that these 

hydrocarbons have been derived from a peculiar decomposition of their tissues. These 

tissues, as is well known. differ but little from those of the plants, which in many more recent 

formations have given rise to bitumens. 'Ve may suppose that many soft gelatinous 

animals. and perhaps plants. whose traces ha,'e disappeared. may have contributed to 
form the petroleum of these coral beds.-Corniferous formatWn, Devcmian. 

Bituminous shale. 

1. Collingwood, lot 23, range 3 .•••••.••.......••...•...• Geological Survey. 
a. Shale from the bed, 
b. Burning oil. 
c. Luhricating oil. 

The shale of Collingwood, on lot 23. range 3. yields. when distilled, from 3 to 4 per 

cent. of tarry oil. which by the usual process of rectification affords oil fit for illumination 

and lubrication. 'Works wero erected by ~les,,"S. Pollard & Macdonell, in October, 1859. 

consisting of 24 retorts, and capable of yielding about 250 gallons of oil daily, by the distil

lation of from 20 to 30 tons of shale. The available bed of shale is 7 feet in thickness. and 

the material was delivered broken for tho retorts. at 20 cents the ton, The cost of the 

crude oil was said to be 14 cents the gallon. and for a while the works were carried ou 

successfully, a ready market being found for the oils; but the works were repeatedly des
troyed by fire, and the oils from this source coming in competition with petroleum from 

the oil wolls of Enniskillen, the enterprise is for the present abandoned.- UticaformatWn, 
Lo~. 



MINERALS OF CANADA. 25 

Phosphate of lime (apatite). 

1. North Elmsley, lot 25, range 8 ...................... • A. S. Brown, BrockvU/e. 

a. Specimen from a bed. 

This deposit has been traced across lots 24,25, and 26, range 8 of North ElmsJey, for a 

distance of about a mile, in a direction nearly S. W. It apparently forms an irregular bed 

in the Laurentian limestone. On lot 25, where it has been somewbat quarried, the 

breadth of the bed seems to be about 10 feet, of which 3 fcc·t are nearly pure crystal. 

line apatite, with only a small adutixture of black utica. The remainder is utingled 
with the limestone, the phosphate, however, in many parts largely predominating.-Lau· 
reniian. 

2. South Burgess, lot 9, range 5 ...•...•......•••••••.•. . F. Poole, Perth. 

a. Specimen from a bed. 

The deposit of phosphate of lime in Elmsley appears to be continued south·westwardly 

through Burgess. Indications of it occur on lot 2, range 7, and the quantity on lots 7,8, 

9, 10, rango 5, still farther on, appears to be important.-Laurentian. 

3. 

REFRACTORY MINERALS. 

Soapstone (steatite, compact talc). 

1. Bolton, lot 24, range 4 ....••••.•..........•.......... Geological Survey. 

a. Cut specimens. 

2. Sutton, lot 12, range 'T. ..... ••••••••••••••••••••••••• Geological Survey. 

a. Cut specimens. 

Among tho magnesian rocks at the base of the Quebec group, in that part of its distri· 

bution whero it is in a metamorphic state, soapstone or steatite occurs in great abun· 

dance. g,.<I, of it, varying in thickness from 1 to 16 feet, can be traced for long dis· 

tances, usually not far removed from serpentine, dolomite, or magn(·,.·;jte; or apparently 

replacing ono or other of these rocks. In general tho soapstone is remarkably pure, bnt 

occa,ionally there aro disseutinated in it cry,!als of bitter spar or of actinoJit... The spe· 

cimens exhibited from Sutton and Bolton are from equivalent bands of 20 and 30 feet 

respectively, on the opposito sides of Sutton )[ountain. In tho latter locality the Boap· 

stone i, interstratified with potstone and doloutite, and in somo parts of tho band, the three 

rocks are seen to interlock among ono another in lenticular mass"s. The.,,' two bands of soap· 

stone appear to be on the opposite sides of a general synclinal form; yet Su~on Mountain 

between them, has an anticlinal structure, with a height stated to he tour thousand feet. 
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This mountain occupies a breadth of 10 ,miles at the province line, but gradually nar. 
rows, and completely dies down in a distance of 80 miles north-eastward. Its structure 

may be explained by stating that Sutton valley on the west, Sutton Mountain in the middle, 

and Potton valley on the east, run upon three anticlinal axes, which converge to the north

eastward, like tho sticks ofa fan, and while the rocks on the two outside anticlinals have 
been worn into valleys, those on the middle anticlinal have resisted denudation. Sutton 

1I10untain is continued into Vermont, in Jay Mountain; which appears to stand on one of 
the main axes of the Groen Mountain range.-Quebec grcyup, Lower Silurian. 

Potstone (compact chlorite). 

1. Bolton, lot 26, range 2 ••.•••••••••••••...•.•••.•..... Geological Survey. 

a; Cut specimens. 

A considerable portion of the rocks of the Qnebec group, in their metamorphic condition, 

consists of chloritic slates; which appear to occupy a somewhat higher stratigraphical place 

than the more magnesian strata just mentioned, and usually to fill up the middle, and 
more elevated parts of the synclinal forms, in which the Quebec series is distributed 

through the country. There occur also bands of pure compact chlorite or potstone 
interstratified with the more magnesian strata. Some of these aro of considerable thickness, 

and the one in Bolton, from which the specimens aretaken, has a width of about 20 feet. 

-Quebec gr01!p, Lower Sill/rian. 

Mica rock. 

1. Shipton, lot 18, range 5 ••••••.•..•••••••••••••••..••• Geological Survey. 

a. Uncut specimens. 

Mica. 

In nearly the same stratigraphical place as the potatone, there occnrs in some localities 
a compact, hydrous mica, which so much resembles potstone as to have been mistaken for 

it: and very probably it possesses the .ame refractory properties. Where the specimell8 

were obtained, a breadth of 5 feet is exposed; the full thickness of the band, however, is 
supposed to be much greater.-Quebec group, Lower Silurian. 

1. Grenville, lot 9, range 6 ••••••••.•.•••.•••... _ •.••••. Geological Survey. 

a. Cut and dressed plates. 

2. Augmentation of Grenville •••••••••••••••••••••••••. Geological Survey. 

a. Specimen in crystals. 

3. North Burgess, lot 17, range 9 .••••• , •••••.•••..•••••• .&. Cowan, Kingston. 
a. Cut and drcssed plates. 

40. South Burgess, lot 1, range 4 ••••••••••••••••••••••••• .&. Cowan, Kingston. 

a. Unout specimens. 
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Magnesian ntica or phlogopite occurs abundantly, in small scales, in the crystalline lime. 

stones of the Laurentian system, but sometimes also in crystals sullicirntly large to be 

econontically available. These are generally met with near bands of quartzite or ot 

pyroxenic gneiss Iintiting the limestones or noar some interstratified mass of a sintilar 

character, and they are usually associated with other ntinerals. Among these, in addi. 
tion ,to quartz, pyroxene and feldspar, there occasionally occur tabular spar, apatite, 

sphene, iron pyrites, idocrase, garnet, tourmaline, zircon, and sometimes corundum. In 
Gremille, where the ntineral is imbedded in massive pyroxene rock, close alongsid{' of 

a band of crystalline limestone, crystals ofntica bave been obtained, giving sheets measur. 

ing 24 by 14 inches. In North Burgess, where it bas been ntined by Mr. Cowan. on lot 

Ii. range 9, the ntica is imbedded in a soft pyroxenio rock, running apparently N. E. and 

S. W., and limited by n band of quartzite on tbe southward side. Tile mica here appear. 

to run for 75 yards in pretty regulnr bands, and Borne of the 6h('('t~, after being- dn':O:~l'd, aro 

a8 much a8 20 inches square; some have been obtained measuring 20 by 30 inches.
Laurentian. 

Plumbago. 

1. Pointe du Chene Graphite Mine, County of Argenteuil ... Russell ~ Co., Kill£:S/U;L 

a. Specimen from a bed. 

2. Augmentation of Grenville, lot 3, range 6 ............. Geological Survey. 

a. Specimen from a bed. 

3. Lochaber ...•..•.•••.•••••..••.•••.•.•••....••••.••• .I1. Cowan, Kingston. 

a. ~peeimen from a bed. 

The crystalline limestones of the Laurentian system are marked almost universally by 

the occurrence of grapbito or plumbago, in small scales, which are often so thickly dis· 

sentinated in particular bands of the rock, as to give them n black or dark gn'Y color, 

distinctly marking its stratified character. It occurs also iu beds, in sufficient purity and 

qnantity to be econontically a"ailable. Tbe workable beds which have becu observed, 

are chiefly in various towllObip" on the north side of the uttawa. Thoy occur in 

many localities, at considerable distances from one anothe:, bnt s('veral of the (·x· 

posures are probably repetitions of the same bed, or, at any rate, of beds approximately 

equivalent .. in repetitions of the same baud of limestone, The whole Laurentian ,cries 

is so corrngatcd, that tho ontcrop of one of the,e bands of limcstone, in the connties of 

Argenteuil and Two Mountains, followed through all its windings, in an area of 50 

miles northward by 20 miles eastward, measures npwards of 200 miles. A bed of 

pure graphite occurs in the Augmentation of Grenvillo township, and has been traced 

at intervals, for a distance of about throe miles. running a little east of north. (}nc 

of the exposnres, occurring on lot 3, range 2, has, to a small extent, been mined by 

:Ucssrs. Rus.ell & Co. At the opening of the excavation, it shewed a thickness of abont 10 

inches. but the pure graphite was found to form a lenticular mass, whicb appcared to be 

separated iTom other masses of the same character by intervals, in which tbe graphite 

became intermixed with the limestone. It is probable that a number of tbese. running 

through the rock at the same horizon, may represent the general character of the work· 

able beds. On lot 3, range 6, the bed becomes 3 fl'd thick, bnt hore the quality is impaired 

by the presence of foreign earthy matters, which, however, can scarcely be detected 

by the eye.-Laurentian. 
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Asbestus. 

1. St. Joseph seigniory ................................ Geological Survey. 

a. Specimen from a vein. 

Asbesins, generally II fibrous serpentine or chrysotile, occurs in veins cutting the 
serpentine of the Eastern Townships.-Quebec groop, Lower Siilurian. 

Friable Sandstone. 

1. Pittsburgh, lot 20, range 1, ••••••.••••••••••••.••••• • .11. Cowan, KingstlYTl. 

a. Specimen as sent to foundries. 

This crumbling sandstone occurs in II bed upwards of 20 feet thick, and is in much 
demand for iron foundries, being used to protect the sides and bottoms of the furnaces. 
It is supplied to the founders of Montreal at $3, and those of Toronto at $2.50 per ton 
after being carried about 170 miles in opposite directions to each place. About 1500 tons 

are consumed at the foundries of these two cities.-Potsdamformation, Lower Silurian. 

Fire-Clay. 

1. Dundas .•••..••.••.••..••••••.•••••••.••••••••••••. Geological Survey. 

a. Specimen of the clay. 

This clay is derived from an argillaceous band 20 feet in thickness, near the base of the 
Clinton formation. The rain washes the clay from the bank, and deposits it in the bottom 

of pools at its foot. When the water dries up in these, the clay is dug from them, and 

is used in the iron foundries at Dundas and at Hamilton. From the neighborhood of Dun. 

das, the formation strikes south·westward, and after folding over an anticlinal axis, which 
runs southward of west from the extremity of Lake Ontario, it returns on the south side of 
Lake Ontario, towards the Niagara River. The same clay band is thus again met with in 
the escarpment near the village of Ancaster. The clay has only lately come into use, and 
not much is yet known regarding its merits, but it is said to answer a good purpose, and in 

Mr. Gartshore's foundry, at Dundas, has entirely superseded the. fire·clay formerly im. 
ported from the United States.-Clintonformation, Middle Silurian. 

2. St. Foy, near Quebec, ••••••••••••••••••••••••••••••• Michael Finley, Quebec. 

a. Specimen of clay. 

b. Piece of pottery made from the clay. 

This clay, which is represented by the contributor to be of a refractory character, forms 
a considerable deposit at Belmont, the property of Mr. J. W. Dunscomb.":".Drjfi. 
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4. 

MINERALS APPLICABLE TO COMMON AND DECORATIVE 

CONSTRUCTION. 

BUILDING STONES. 

Limestones. 

1. Arnprior, MacNab, lot 4, range C ....•....••.... Gco/ugi("({/ Survey. 

a. 1 foot cube dressed. 

This building stone is derived from one of the bands of crystalline limestone of tbe Lan. 

rentian >cries. It occurs on tbe property of )Ir. McLaren, close upon the margin of the 

Lac des ('hats, one of the expansions of the Ottawa, where a great supply of the rock 

might be obtained. It has been used by the Board of Works in the construction ot a bridge 

over the rher Madawaska, the mouth of which is ncar the limestone.-Laurentian. 

2. Phillipsburg, St. Armand, .•.•...•......•••••• , C. R. Cheefeman, Phillijls!l/Irg. 

a. 1 foot cube dressed. 

The exposure of limestone from which this stono is df'rived, occu," within a mile of Phil. 

Hp.-;burg, ':\Ii~~i.-:quoi Bay, on the land of the exhibitor, near the line of a pr()fJo~l'd rail

way. The rock iB compact and crystalline, dres~('s casily, and appears to havc' cODsiderab1e 

strength. A few obscure f""ils are met with in the rock, belonging to the genera Pleuro. 

tomaria and Holopea. Higher in the series, tlit> organic remains are mOT(' distinct, and 

shew the formation to be equivalent to the Calciferous.-QIlcliec group, Lower Silurian. 

3. Caughnawaga ...•••••.••••..•.....•••••••.... Geological Survey. 

a. 1 foot cube dn·ssed. 

4. St. Dominique ...•...•..••...•...•.•••...•.••. Geological Survey. 

a. 1 foot cube dressed. 

5. East Hawkesbury ............................. Geologzcal Survey. 

a. 1 foot cube dressed. 

The specimens of building stone from C'aul'hnawaga, St. Dominique, and };a;t Hawkes. 

bury,3-5, are all from one p:eological formation, the Chazy: which in the area indicated by 

the di,tribution of the places named, is compo, cd of massive beds, yieldill.~ blocks of ;tOI)(' 

fitted for the purp'I>('; of canal locks and railroad bridge". The 'JuRrric' of Caughnawaga 

have supplied a large amount of material for the upper locks of the Lachine Canal. and 

those of the BeRuharnois ('allaI. That of HawkesLury, as well as a quarry on the same 

formation on Isle Bizard, has furnished blocks for the Carillon Canal. The same forma

tion, near Montreal, and on Isle Jesus, near Terrebonne, has been resorted to for similar 

blocks for the lower locks of the Laehine Canal. In all the places named, the beds abound 
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in the remains of encrinites and cystidians, and the peculiar crystallization of these, give 

to the rock a crystalline texture, which constitutes one of its valuable characters. There is 

occasionally some admixture of magnesia in the stonc, and after long exposure to the 

atmosphere it assumes a yellowish tinge. The St. Dominique stone is more compact than 

that of Caughnawaga, and has been used for the purposes of the St. Lawrence and Atlan· 

tic Railway.-Chazyformation, Lower Silurian. 

6. Pointe Claire ...••....•.••..•..•••••.••...••••••••.. Geological Survey. 

a. 1 foot cube dressed. 

7. Cornwall ..••....••..•••..•••••••••••••.•.••••••••• Geological Survey. 

a. 1 foot cube dressed. 

The stone of rointe Claire and Cornwall, 6-7, belongs to the formation next above the 

Chazy. It is a black compact and thick bedded. At Mille Roches, near Cornwall, it 

has mpplied stone for the construction of the locks of the Cornwall Canal, and at Pointe 

Clan'e, it has furnished the stone used in building the pij)rs of the western half of Victoria 

Bridge, whilo that used for the other half was brought from what is said to be the same 

formation. at Isle la Motte in Lake Champlain. On the north side of the Pointe Claire 
quarry, there is a vertical exposure of 30 feet of massive strata, varying in thickness from 

1 to 3 feet, the blocks obtained from which, for the bridge, ranged from 4 to 7tons.-Birds· 
eye and Black Riccl'formation, Lower SUltr;"". 

8. MontreaL .••.•••.•.•......••...•..••...••....••.••• Geological Survey. 

a. 1 foot cube dressed. 

9. Chevrotiere .....•.•.••..•..••....••••.••..••.•.•.•• Geological Survey. 

a. 1 foot cube dressed. 

The Trenton formation, which is the next in succession above the Birdseye and Black 

Rin·r. yields excellent building stone at Montreal, at Chevrotitlre, nearly 40 miles above 

(Juebte. and at many intermediate places. Tile best stone at )Iontreal is deri,ed from a 

10 feet band of grey bituminous granular limestone, in beds of from a to IS inches thick at 
the bottom, passiu~ at the top. iuto a black nodular bituminous limestone: which is inter. 

stratified with black bituminous shale, in irregular layers of from 1 to 3 inches. This grey 

liml'~tonc, which is ncar the base of the formation, is a mass of comminuted organic 

remains, which cousist largely of the ruins of crinoids and cystideans. Thecrystallizntion 

of til"'" fossils gives a crystalline character to the rock. A considerable number of quar. 

ries are worked upon this band of grey limestone. there being 4 principal ones near Mont

real, and the best houses of the city are built of the stone. The quantity of Btone annnally 
quarried in the immediate ,iciuity of Montreal is computed to be :-

313,200 cubic feet of cut stono, ........................ 28,600 tons. 

5,252 toises of rubble, . . . .. .. . . .. .. . ........... 63,024 .. 

The prices of good stone in Montreal are :-
91,624 .. 

AsWer Btone, undressed, .............................. $0.131 per square foot. 

AshIer Btono, drc.',ed.. .. .. ........ ..... ............ 0.80 

Mouldings, from $0.161 to $3.00, or for a fair moulding, $1.60 per linear foot. 

:Flutod columns 18 inches diameter, ....... for the stone, $1.00 per rising foot . 

. . . .. . . . for cutting, $2.50 

Heavy rough stone, from 6 to 30 cubic feet, from ....... $0.30 to 0.60 per cubic foot. 

Very heavy rough stoDe, say 60 cubic feet,............ $1.00 
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The strata in the neighborhood of the city are much traversed by trap dykes, which 

probably have a connection with an Intrusive mass extending over 700 acres, and con

stituting Mount Royal, from which the city and island take their name. Somo of tha 

quarrics display a number of these trap dykes, which run in several directions and 

intersect one another. In some instances, the limestone, having been removed from 

among them, the dykes are left standing up several feet above the bottom of the quarries, 

representing in a marked manner the various details of the cracks they once filled. 

In the seigniory of La Chevrotii:re, a very excellent limestone for building is obtained 

between 3 and 4 miles back from the St. Lawrence. It nsually goes, however, undor the 

name of tho Deschambault stone, in consequence of it. being put on board of boat. at 

this place. The stone is of a yellower or warmer grey than th,. )[ontreal stone; it is more 

even in its tint, and becomes somewhat Ie,s discolored by weathering. It is more granular 

and more easily cut, being softer and tougher, but it does not take so fine nor so sharp an 

edge, nor docs it pick so wei!. Three beds of pretty uniform character 8ro worked; tllP 

top and bottom ones are 18 inches thick each, and the mid<llo one 3 feet. There is said to 

be a fourth bed beneath, witb 8 thickness of 4 fet!, which has not boen quarried. The 

strata are so nearly horizontal, that it is difficult to determine their dip; it is therefore 

probable that the stone will spread to a considerable extent in the vicimty. Along the 

concession line it is known for 26 acres to the S. "II., and 5 acres to the N.E., and on the 

road across the concession it is visible for a breadth of 10 acres; beyond which, in sinking 

,n']]s to a depth of20 f{'ct in blue clay, no rock is met with. TIll" prodnce of the quarrieo of 

La Chevrotiere has a de>l'nTrl celebrity in Quebec. where it has heen u.'I,d in the construc

tion of churches and other buildings.-Trentonformalwn, L01('or ,silurioll. 

Dolomites. 

1. Owen Sound .••••• __ ........ _ .................. _ .... Geological Survey. 

a. 1 foot cube dressed. 

Thi. beautiful and enduring stone can be obtained in nnlimited quantities, the formation 

from which it is derived being here WI I"d in thickness and divided into l ... rl, mrying from 

a few inclJcs to Ij fect. This stolleposse .... ~t'..., the very great advRlltag-e o1'IJdng free from any 

substance producing stains. Its color rather improve., with thl' weather, and th,' beauty 

of no building en'cted of it appears as yd to be marred by the growth of Iiche",. It 

is specially adapted for heavy ma.'oury, and blocks of ruly n"luired size can be obtained. 

The quanics are about t a mile from the harbor.-KiagaraformaUo", Middle Si{",.i«" 

2. Noisy River Falls, Nottawasaga, lot 3, range 11 •••••••• Geological SU1"~~Y· 

a. 1 foot cube dressed. 

This stone is from the lower part of the Niagara formation, and s rather more compact 

than the Owen ""und specimen. The cliff is bere about 50 fN·t high, and might he quar

ried with the greatest facility. Few of the beds are less than 2 fert in thickness, and some 

of them arc about 5 1('<"1, but the locality is not near any navigable water or railway, 

-NiagaraJrn-mation, lJliddle ,silurian. 
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3. Rockwood, Eramosa, lot 5, range 4 •••••••.•••.•.••.••. Geological Survey 

a. 1 foot cube dressed. 

This specimen is also from the Niagara formation, which is here more than 100 feet thick. 

The greater part of it consists of thick bedded light grey porous crystalline dolomite. 

The beds vary from a few inches to 10 feet in thickness; about 30 feet of it is almost white. 

Buildings of cut stone obtained from this band, arc observed to improve in color after 

exposure, and have a silvery white appearance at a short distance. The piers ofthe long 

railway viaduct over the valley of the Eramosa, at Rockwood, are built of stone from this 

formation. and have n very substantial appearance. The axis of an east and we8t anticlinal 

form runs nnder Rockwood, carrying a spur of the Niagara formation several miles to the 

ea,tward ofth,· general trend of the outcrop. A north and south anticlinal passes nnder 

th" same place, being one of a series which produces southward indentations in the out

crops of the palreozoic strata all the way from Kingston to the main body of Lakc Huron. 

- .... Vioyttru,jormati()n, .bliddle Silurian. 

4. Guelph, lot 20, range D .............................. Geological Survey. 

a. 1 foot cube dressed. 

This stone is from the immediate vicinity of the thriving town of Gnelph. The quarries 

expose 15 feet of strata similar to the specimen. The thickest bed is 4 feet, and the thinnest 

about 3 inches. The ,tUllC i, a light grey crystalline dolomite, like the last, somewhat cel· 

lular, but strongly coherent. It i, c"ily worked, is suitable for the best architectural pill" 

po,,·s. and appears to be of a durable character. The Guelph formation ""h'nd, o,"er a 

large area, and much of it is of the same character as the specimen.-Guelph farmatWn, 

Middle Silurian. 

5. Oxbow, Saugeen River, Brant, lot 2, range 8 ••••••..••.. Geological Survey. 

a. 1 foot cube drc,sed. 

b. Journal bearer from a lower bed. 

The beds from which the block a i, obtained, arc near the summit ofthe Onondaga for. 

mation, and yield probably the best dolomite for fine architectural purpos", which has yet 

been di'l'overed in the country. It resembles the Caen stone in the facility uith which 
it can be worked, but it is closer grained, and by no means so absorbent. and is thus 

better adapted for withstanding the Canadian climate. Two bands, of about 10 feet each, 

occur here in the upper part of the Onondaga formation. The higher one is exposed at 

the surface, in a position offering every facility for quarrying it. The bed from which the 

specimen was procured. is 2 feet thick, free from stains, and splits with great precision with 

the plug and feather. The whole upper band is composed of thick beds of the same cha

racter; tho thick",t one in the lower band measures over 3 feet. The locality is ncar a 

projected line of railway, and b 22 miles from Southampton harbor by the present road. 

It overlooks the Saugeen River. down which large scows can be floated to Southampton. 

The specimon b is from a very light grey oolitic bed, 17 inches thick, immediately beneath 

fhe previons bed; it has be('n nsed for supporting water wheels, in mills in the neighbor. 

hood, and found to answer well, becoming highly polished under the action of a re,"olving 

shaft.-01wndagaformatWn, Upper Silurian. 
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Sandstones. 

1. Lyn, Elizabethtown, lot 26, range 2 ••••••••.•••.••••• Geological Survey. 

a. 1 foot cube dressed. 

2. Nepean, lots 27, 28, 29, ranges 5, 6 •••••••••••••••••••• Geological Survey. 

a. 1 foot cube dressed. 

3. Augmentation of Grenville.. •• •• •• • • •• . ....•••••••• Geological Survey. 

a. 1 foot cube dressed. 

4. Quin's Point, Seigniory of La Petite Nation ••......••.• Geological Survey. 

a. 1 foot cube dressed. 

33 

These specimens, 1-4, are derived from the Potsdam formation, constituting the sum· 

mit of the lowest group of fossiliferous rock, of Canada. A quarry has been opened on 
the outcrop of the rock, at Lyn, by I1Ir. B. C. Brown, and tho stone from this and 

from a quarry on the property of Mr. Kce'fer, N epean, in the same formation, has been 

n,cd in the construction of the new Parliament buildings at ottawa. At Lyn. the bC'ds of 

the formation arc massive, and are scm ro'ting on the Laurentian gneiss.-PuI8dam group, 

Lower /'3ilurian. 

5. Pembroke ..•••.•.••.••.•.••••••.•..•••••.•••••••.•. Geological Survey. 

a. 1 foot cube dressed. 

This fine frcestone is much exposed in the vicinity of the Allum,,!!e rapids, near Pem

broke. A qnarry ha, been opened on it, on the land of )Ir. I'eter 'Vhite, where it occurs 

in beds varying in thickness from 6 to 18 inches. It is ea,ily wrought and carved. and 

though soft, it is tough, and retains sharp angles and cOfllcrs.-Ch"zy formatian, Loiter 

Silurian. 

6. Hamilton, Barton .••••••••••••••••••••••••••••••••••• Geolofjical Survey. 

a. 1 foot cube dressed. 

This fine grained compact greenish-gray Bandstone is from a deposit of about 10 feet in 

thickness. Some of the beds are thick, but some thin enough for flagstones; the stone is 

free from iron stains, but subject to a growth of lichens in shaded and moist situations. 

-Gray band, lJIedinaforrnation, Middle Silurian. 

7. Georgetown, Esquesing, lot 22, range 7 ••.•...•••••••. Geological Survey. 

a. 1 foot cube dressed. 

This is from a bed of light grey freestone.occurring in a band of about 20 fect in thicknc" 

The bcds arc mostly thick, fine graill('d and compact; "orne "plit into good flag,tones; hut 

all arc rather hard for grindstollcs. It has been u,ed in constructing culverts on the Grand 

Trunk Railway and numerous buildings in Toronto; among them thc Univer<ity and other 

important structures, and appears to answer well.- Gray band, ,llnlinaformation, ],fiddle 

Silurian 

c 
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8. Nottawasaga, lot 2, range 6 .......................... Geological Survey. 

a. 1 foot cube dressed. 

b. 1 foot square, pierced for stove pipe. 

Tbese specimens arc from a band of fine grained soft light greyfreestone,8upposed to be 

20 feet thick. The beds are from 2 inches to 3 feet in thickness; some of them reedy, or 

marked by lines of stratifica-,ion. The stone yields good grindstones, but has not yet been 

much used for building purposes, although from the specimen a, it would appear to be weH 

suited for such. From the facility with which parallel faced blocks of the required thick· 

ness can bo obtained, this stone is well adapted for stove'pipe holes, for which it is much 

nsed.-Grey band, MedinaformatUm, Middle lSih!rian. 

9. North Cayuga, lot 48, range 1. ....................... Geological Survey. 

a. 1 foot cube dressed. 

A band of white sandstone runs through Haldimand County in Western Canada, and 

is largely developed on the Oneida and North Caynga town· line, north of the Talbot road. 

Its beds are massive, ranging in thickness from 1 to 3 feet, and when fill.e grained, it is well 

adapted for building purposes. A qnarry has been opened in it on the land of Mr. WiI· 

liam De Cew, from whom this specimen of building stone was obtained.-Oriskany f()l"1fl,(ko 

tion, Devonian. 

Labradorite. 
1. Abercrombie ........................................ Geological Survey. 

Gneiss. 

a. 1 foot cube dressed. 

The opalescent variety of labradorite occurs in cleavable masses in a fine grained base of 

the same mineral character, composing mountain masses. Where these are thickly di,semi. 

natedin the paste, the stone would become a beautiful decorative material,llpplicable to 

architectural embellisbment. and articles of furniture. Its hardness is abont that of ordinary 

feldspar, and it would, in conse'luence, be more expensive to cut and polish than serpen 

tine or marble, but it is not so readily scratched or broken, and would therefore prove much 

moro lasting. Professor Emmons state, that a block of the Btone submitted to the action of 

a common saw, Buch as is u,ell in sawing marble, moved by the waste power of a com. 

mon water mill, was cut to the depth of 2 inches in a day; which is understood to be one. 

fifth tho amount that would be cnt in a block of good marble, in the Bame time, by the 

Bame means. It would thus appear that though tho operation is slower in the case of 

labradorite, there is no greater amount of mechanical contrivance required than for mar. 

ble, and that slabs could be prepared for chimney pieces. for pier tables, and other articles 

offurniturr, at a COBt beyond that of marble, not greater than is proportionate to the supe. 

rior beauty and durability of the material.-Laurentian. 

1. St. Charles Reservoir, Jeune Lorette ............. • H. O'Donnell, C.E., Quebec. 

a. 1 foot cube dressed. 

This stone has been used for building the dam and reservoir of the Quebec water.works, 

on the St. Charles river. The gneiss, which is obtained a short distance above the reser. 

vOir, is homblendic, heing composed oftransluoent, 0010rles8 quartz, white orthoclase,(the 
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feldspar predominating over the quartz) and black hornblende, all running In irregular 

parallel planes, showing the gneissoid structure very distinctly, and having at a little 

distance, a general grey color. The rock splits in almost any direction by means of 

wedges, but most easily in that of the gneifsoid layers, particularly when these arc even. 

The layers are, however, occasionally affected by undulations and contortions, but these 

do not materially affcct its dividing by means of wedges. The rock splits and dress", 

with most difficulty at right angles [to the gneissoid layers. It is capable ofrecciving fine, 

smooth faces, giving sharp edges and corners, lIlasses of almost auy size can be blasted 

out from the rock, and large blocks have been dn",,'d and applil'd to the masonry work 

of the reservoir, which will no doubt prove a structure of the most lasting character.
Laurentian, 

2. Grenville .............................................. Geological Survey. 

Syenite. 

a, 1 foot cube dressed. 

The porphyroid orthoclase gneiBs, which this specimeu represents, forms great mountaiu 

ranges among the Laurentian rocks, rising into the highest peaks of the orthoclase region, 

and generally constitutes the main Ibody of rock, separating one important band of lime. 

stone from another. These masses appear sometimes to attain several thousand feet in thick· 
ness, divided however at une'lual intervals, by thinner and less feldspathic bands, in which 

the stratification iB more distinct.-Lallrentian. 

1. Grenville .•••..•••.••••••••••••••••.••••••..•••••••••.. Geological Survey. 

a. 1 foot cube dressed. 

2. Grenville .•......•••• " •••••••••.•••••••••••...••••••... Geological Survey. 

a. 1 foot cube dressed. 

3. Barrow Island, River St. Lawrence, opposite Gananoque •• ... Geological Sun·cy. 

a. 1 foot cube dressed. 

The intrusive masses of the Laurentian series consist chiefly of syenite and dolerite. 

They occur in many parts of the conntry, bnt their relative ages have been ascertained 

almost altogether by the investigation of the counties of Ottawa and Argenteuil. V,hat ap. 

pear to be the oldest intrusive masses aro a set of dykes ofa rather fine grained dark greenish· 

grey greenstone or dolerite, varying in thickness from a few feet to 100 yards. Their 

general bearing appears to be E. and W. These greenstone dykos arc intorrupted by an 

intrusive syenite, a mass of which occupies an area of about 36 square miles in the town

ships of Grenville, Chatham, and Wentworth. The specimens 1,2, are derived from 

it, and 3 is from a mass of a similar character, ocenrring between Kingston and Ganano'lue. 

In G renville the ayeuite is cut and penetrated by dykes of a porphyritic character. These 

mas.os belong to what has been called felsite porphyry, hornstone porphyry, or orthopllyre, 

h.\ing for its base an intimate mixture of orthoclase and quartz, colored byoxyd ofiron, 

and varying in color from green to various shades of black. Throughout tIle paste, which 

homogeneous and conchoidal in its fracture, are disseminated well defined crystals of 
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a rose-red or flesh-red feldspar, apparently orthoclase, and, although less frequently, small 

grains of nearly colorless quartz. All of these intrusive masses are cut by another ,et of 

dolcrite dykes, which probably belong to the Silurian period, or perhaps to the Devonian, 

-Laurentian. 

Granite. 
1. ::It. Joseph Beauee •••••••••••••••••••••• - ••••••• _ ••• Geological Survey. 

a. 1 foot cube dressed. 

This band of granite, which has a con,idcrable proportion of quartz, has been ll1'ed in the 

seigniory of St, Jooeph for millstone" and would yield a strong and durable building stone, 

is about 50 or 60 feet thick. It runs with the stratification, near to a band of serpentine, 

and is supposed to be an altered and not an intrusive rock.-Quebec group, L()Wer Silurian. 

2. Barnston _ •••••• _______ . _ ••••••• _ •. __ • _ •••• - •• _ •••• Geological Survey. 

a. 1 foot cube dressed. 

An intrusive granite of Devonian age occurs in considerable abundance in the Eastern 

Townships, and forms many isolated hills, the whole of them of small size, with the excep

tion of Great Megantic )lonntain, which occupies an area of about 12 square mile,. The 

rock splits well with plug and feather, and can be obtained in blocks of almost any requirE'ct 

size. It forms a handsome building stone, and has been used for bridges on the St. Law
rence and Atlantic Railway. It is composed of white quartz and white orthoclase feldspar 

with black mica. An area of this rock occurs in Stanstead, covering 6 square miles, 

and forming Biby plains. Another occurs in Barmton, from which the specimen noW 
exhibited was obtained. Grauite of the same character, and probably of the same age 

is widely distributed in the State of )laine, and is traceable to New Brunswick, where it 

is overlaid by the Carboniferous rocks.-Devonian. 

MARBLES. 
Limestones. 

1. Arnprior ......... - _ •. _ ........ _ ......... __ ......... Geological Survey. 

a. Striped light and dark grey, large pattern. 

b. " small pattern. 
c. cut across the beds. 

At the mouth of the Madawaska, in McNab, an almost unlimited amount of crystalline 

limestone is marked by grey bands, sometimes narrower, and sometimes wider, running 

in the direction of the original bedding, and producing a regularly barred or striped pat

tern, where there arc no corrugations in the layers. When the beds are wrinkled, there 
results a pattern something like that of curly grained wood, when smooth planed. The 

colors are various shades of dark and light grey, intermingled with white. The shades 

arise from a greater or less amount of graphite, which is intimately mixed with the lime

stone. The granular texture of the stone is somewhat coarse, but it takes a good pOlish, 
and gives a pleasing marble. Mr. W. Knowles has opened a quarry in limestone of this 

description at Arnprior, and erected a mill for the purpose of sawing and polishing it. for 

chimney pieces, monuments, and other objects. A monument of it has been erected in 

the Mount Royal cemetery.-Laurentian. 
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2. Elzevir .•••.••••••••••••.•••••••••••••••••••••••••• Ge%rsica/ Survey. 

a. White. 

3. Grenville ........................................... Geological Survey. 

a. Yellowish-white. 

4. Augmentation of Grenville .•.••••••••••••.. , •••••••.• Geological Survey. 

a. Spotted green and white. 

37 

In the township of Grenville and its Augmentation, a band of crystalline limestone, 

which has an e"tensive run through the country, presents in many placeR a peculiar 

variety of marble, having a white grouud marked with a uumber of small green 

spots, ari8in~ from the presence of serpentine; which occasionally forms lar~er angular 

mas .... es. Thel"t' small spots, more or k~~ aggregated, usually run in bands parall('l with 

the beds, and clearly mark the stratified character of the rock. These bands, as in the 

case of the Arnprior marble, are sometimes even, and sometimes corrugated, giving diver

sities of pattern in cut surfaces. Sometimes the serpentine, instead of green, iR sulphur yel

low, as in the specimen from Grenville. In many parts of the country the Laurentian 

limestones are free from foreign minerals, and give white marbles. Theso, however, are 

usually too coarse grained for statuar)' purpo,,·., and sometimes tll('y are barred with 

,light differences of color. The specimen from Elzevir, obtained from )Ir. Billa Flint, 

of Belleville, is an instance of thi;. nlany yearR ago a mill lor cutting and polishing a 

marble like the specimen from the Augmentation of Gremille. was erectecl on the Calumet, 

lot 19, range 3, of Grenville, where a similar rock occurs; but the demand for the marble 

was not sufficient to make the entervrisc profitable.-Laure/ttian. 

5. St. Armand .................................. C. R. Cheeseman, Phillipsburg. 

a. White. 

h. White. 

c. "-hite, clouded with pale green. 

d. Dove grey, marked with white. 

The marbles, of which Mr. ('hecRcman e"hil,i!., specimellR, occur in grcat abundance in 

the immediate vicinity of Phillipsburg, on Lake Champlain. They are all easily cut and 

take a good polish. Should a railway, which is prnjecfto,1 between ~t. Johns ami f't. Al

ban., be carried into operation, it is probahle there would be some demand for the stone. 

No quarries have been opened on any of the beds, and the specimens arc taken from sur

faces that have long been exposed to the inlluence of the weather.-fJ""/w,· gro"p, Lowe>' 

/S'illlrian. 

6. St. Armand .••••••...•..••.••.•••••..•.••..•••••••. Geological Survey. 

a. Black. 

About 1! miles south eastward Ifrom !Phillipsburg, there occurs a black marble, similar 

to this "p('cimen. The bed" dip to the eastward at an angle of about 12', and a quarry was 

many years ago opened on one of them, which has a considerahle thickncoR. Tho stono 

was exported to the United f'tat('s, and much esteemed in New York, but the opening of 

quarries of black marble at (;Jen', Falls, where there is a great water power, iut('rfc'red 

with the demand, and caused the enterprise to be abandoned.-Q"ebec group, Lower Silu

rian. 
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7. St. Joseph, Beauce .................................. Geological SurtJey. 

a. Red veined with wWte. 

TWs red marble occurs near the river Guillaume, associated with red shales and sand· 

stones, resembling those of Sillery, near Quebec. The red limestone is succeeded by a 

band of peculiar argillaceous rock resembling the gabro rossi of the Italians.-Quebec 

group, LOll'rr Silu.rian. 

8. Caughnawaga •••••••••••••••••••••••••••••••••••••• Geological Survey. 

a. Grey 
b. (; rey with red spots. 

Similar grey marbles, with red spots, occur in the same formation as the rock of 

Caughuawaga, beWnd tho city of nlontreal, and on Iole Bizard; while beds in the same 

formation at St. Lin, in the county of L'Assomption, an, wholly red. In all of these 

localities the rock is filled with fossils, wWch are plainly seen on the polished surfaces.

Chazy formation, LOll'er Silurian. 

9. St. Dominique ...................................... Geological Survey. 

a. Dove grey. 

The marble of St. Dominique is easily cut, and takes a good poliBh. It is surprising 

that situated so near to Montreal, with a railway running near, it has not been applied 

to various purposes iu the city, for wWch a stone not BO good is at preBent uBed.-Chazy 
formaticn!, L(Y/J)er Silurian. 

10. L'Orignal. ..••..••••••••••••••••••••••••••••••••••• Geological Survey. 

a. Grey, with tWcldy disseminated wWte spots. 

b. Dark-grey with more thinly disseminated white spots. 

The bed from which the specimen (a) is taken, varies in thickness from 3 to 6 inches; 
it is near the surface, and easily quarried, bnt it has WtheTto been but little used. 

The locality is ± mile from the S. bank of the Ottawa, 4 miles west of L'Orignai village and 

64 above l\1ontn'aI. The wWte spots are caused by small bivalve shells (Atrypa plena,) 

filled with calcspar. Of the darker variety (b) there are two beds, of 6 inches and 1 foot 

r",pectively, ncar the surface, and overlying the previous bed (a). Blocks large enough 
for cWmncy and mantle pieces are readily obtained. 

11. Esquimaux Island, lIfingan group ••••••••••••••••••••• Geological Survey. 

a. Drab. 

This drab colored marble occurs in great qnantity on Esquimanx Island, of the 1Ilingan 

group, where the stone might be easily loaded on board of small veoseIs. It cuts with 

great facility, and takes a uniform pollsh.-Chazy formation, Lower Silurian. 

12. Pointe Claire' .•.•••••••••••••••••• , •••••••••••••••• Geological Survey. 

a. Brownish black. 

b. GreeniBh black. 



MINERALS OF CANADA. 39 

13. Cornwall •••••••••••••••.•••••••••••••••••••••••••• Geological Survey. 
a. Black. 

These black marbles, from Pointe Claire and Cornwall, are derived from one or two beds 

about 2 feet thick each, at the base of the Birdseye and Black River formation, and they 

are apparently the only beds of the formation tiiat take a sufficiently even polish to be fit 

for the purpose. In the higher beds there are patches, which, from being more argillaceous 

than other parts, receive but an inferior polish, and produce a bad effect.-Birdseye and 
Black River formation, Lower Silurian. 

14. Pakenham ......................................... Geological Survey. 

a. Brown. 

The Birdseye and Black River formation at Pakenham, on the Mi"iBsippi, a tributary 01 

the Ottawa, yields a very peculiar dark smoh-brown or snuff-brown marble. The ,tone 

takes a good polish; but small pieces of chert are somctim(" met with, which renders it 
necessary to be careful in selecting slabs to bo wrought. Mr. Dickson, of I'akenham, on 

whose property the bed OCCUI'S, and ti-om whom the specimcn exhibited was obtained, had 

at one time fitted np an apparatus, driven by the waste power of his saw-mill, to polish 
slabs for chimney pieces and other ornamental purposes_ But there was, at that time, no 

consumption for the material in the nClghborhood, and no railway for carriago to a dis

tance, and the marble works were abandoned. - Birdseye and Black River formation 
Lower Silurian. 

15. Gloucester ......................................... Geological Sun'e~_ 

a. Brownish grey. 

16. MontreaL .......................................... Geological Survey. 

a. Grey from the Trenton formation. 

b. Grey from the Clwoy formation. 

The IIIontreal marble is derived from a bed in the Trenton and another in the Chazy 

formation. Slabs for chimney pieces and table tops are sawed and polished by IIlr. 

Hammond, and nsed for common purpOSeB.- Trenton awl Chazy formations, Low"" 
Silurian. 

1 '1. Dudswell, lot 22, range '1 ............................ Geological Survey. 

a. Cream white, 'triped with yellow. 

b. Dark grey and yellowish. 

c. Fawn yellow and white. 

Were the limestones of Dudswell worked, it is probable good marble might be obtained 
from them. The .pc-cimens exhibited, of cream white and yellow, and dark grey and 

yellow, are from beds that overlie one another. The yellow streaks in both of these 
marbles are composed of dolomite, while the light ground of the one and the dark 

ground of the other are carbonate of lime. When the dark grey approaches black, which 

it sometimes docs, and the yellow streaks are narrow, tho marblo bears a strong resem

blance to the Portor marble from Northern Italy, sometimes known as black and go/d. 

On analysis the resemblance between the two i, farther sustained by tho fact, that in both 

cases the ground is a pure limestone, and the yellow veins are dolomite. It i, not unlikely, 

that if the rock were extensively quarried, some bede might bc found in which the 

resemblance to the Portor would be closer than in the specimens exhibited.-Upper H 
erberg f=tion? Devonian. 
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Serpentines. 
1. Orford, lot 6, range 13 .............................. Geological SUTfJey. 

a. Brecciated, dark green. 
b. light green. 

2. Orford, lot 12, range 8 ............................... Geological Survey. 

a. Dark green, striped with light green. 

3. Melbourne, lot 22, range 6 ......................... .. Benj. Walton, Montreal. 

a. Green and white. 
b. Dark and light green. 

4. Melbourne,lot 20, range 5 ••.•••••••.••.••••.•...••••• Geological Survey. 

a. Brecciated green. 

5. St. Joseph, Beauee .•••••.••...•.•••••••.•••••••••••• Geological Survey. 
a. Brecciated green, veined with white. 

The band of serpentine, from di1ferent places on which, these specimens have been ob
tained, has been traced on the sonth side of the St. Lawrence, from Potton to Cranbourne, 
140 miles; in 40 miles of which it is repeated twice hy nndnlations, giving an additional 80 
miles to its outcrop. It is again recognized 250 miles farther to the N. E., in Mount Albert 
in the Sbickshock Mountains, and abont 70 miles farther in Mount Serpentine, approaching 
Gaspe Bay. All the specimens of these rocks, which have been analysed, contain 
small quantities of chromium and nickel, and the band is associated in its distribution with 
soapstone, potstone, dolomite and magnesite. The whole of these occur in largeqnantities, 
and in them, as well as in the serpentine, chromic iron occurs, sometimes in workable 
quantities. These rocks, or others immediately near them, contain the metals iron, lead, 
zinc, copper, nickel, silver and gold, and with the drift gold, derived from these strata, are 
platinum, iridosmine, and traces of mercury. In 1847, these serpentines, from their distrib
ution, were described in the reports of the Geological Survey as an altered sedimentary rock. 
All subsequent observations have confirmed this, and beautifuIly stratified masses ofit have 
at length been discovered in Mount Albert.-Quebec group, Lower Silurian. 

None of the serpentines, and with the few trifling exceptions that have been men· 
tioned, none of the marbles of Canada, have yet been quarried for economic purposes. 
All of the specimens of them exhibited by the Geological Survey, are consequently 
from parts of the strata that have long been exposed to the influence of weather, 
and are of course inferior to the unweathered portions beneath. There appears little 
doubt that in time both the limestones and serpentines will alford a great amount 
of beantiful material for architectural adornment, and support a great amount of indnstry. 
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SLATES, FLAGSTONES, LIME, BRICKS, AND DRAIN TILES. 

Roofing Slates. 

1. Walton Qnarry, Melbourne, lot 22, range 6 ......... • Benjamin Walton, Montreal. 
a. Specimens of slate. 

This band of slate is in immediate contact with the summit of the serpentine. It has a 
breadth of t ofa mile, and dips about S.E. < 80. JlIr. Walton commenced opening a quarry 

upon it in 1860, and found it necessary, in order to gain access to the slate, to mako a tunnel 

through a part of the serpentine. To complde thi" and to ""1'0>(' a sufficient face in the 

slate to pursue profitable working, has required 2 year" of time, and $30,000 of expenditure. 

The face now exposed has a height of 75 fed; but the band of slate ero><('< the:-it. Francis, 

and the fall from the position where tho quarry is now worked, to the level of the stream, 

is upwards of 400 feet, the distance being I! miles; so that by commencing an open cutting 

on the slate, at the level of the stream, a much greater exposure can be ultimately attained. 

Up to a comparatively recent period, the usual coverings of houses in Canada have been 

wooden shingles, galvanized iron or tinplate, but so many destructive fires have occurred 

from the use of the first of these, that they are now interdicted in all large towns. Slate, 

as a covering, costs about t more than shingles, but t Ie<s than tin, and t less than galvan. 

ized iron. In the following table are shown, 1st, the sizes of the slates, in inches; 2nd, 

the number of snch slates in a square (oflOO square fcct); and, 3rd, the price per square at 

which Mr. Walton supplies his slates, placed on the railroad cars at Richmond, which is 

within 11 miles of the quarry. 

Sizes. Number Price. ;";izt's. Number Price. Sizes. Number J>rice. 

- --- -----------
24 x 16 86 $400 20 x 10 169 HOD 14 x 10 262 $300 

24 x 14 98 400 18 x 11 175 400 14 x 9 291 300 

24 x 12 114 400 18 x 10 192 400 14 x 8 327 300 

22x12 126 400 18 x 9 213 400 14 x 7 374 2 75 

22 x 11 138 400 16 x 10 222 3 75 12 x 8 400 2 'is 

20 x 12 141 400 16 x 9 246 375 12 x 7 407 250 

20 x 11 154 400 16 x 8 0" -" 360 12 x 6 533 225 

The quarry has now been in operation since the spring of 1861 ; 2000 squares ha vo been sold, 

and somo ofthc slaks have IJl'l'1l sent to a distance of [j!j() lllii4'1.;irom the quarry; a quantity 

of them having been purchased for Sarnia on the River :-it. Clair. To show that slate as a 
covering is well adapted to Tl'I·dst the influences ofa Canadian climate, it may JJl' llcrc stated 

that ,lall's from Angers in France, have becH exposed on the roof ofthe S('minary buIld· 

ing on the corner of Notre Dame and :-it. Frau~ois Xavier Streets, in Montreal, for 

upwards of 100 years, without any perceptible deterioration. The strong resemblance 

between these and the slates of Melbourne, as well as those from Bangor in Wales, may 

be seen in the following comparative analyses by Mr. T. Sterry Hunt: 
Welsh. French. 

Silica .......................... 60.50 ii7.00 
Alumina ...................... 19.70 20.10 
Protoxyd ofIron.............. 7.83 10.98 
Lime....... .. .. .. .. .. .. .. .. ... 1.12 1.23 
Magnesia.. .. .. .. .. . .. .. .. .. ... 2.20 3.39 
Potash. .. .. .. .. .. .. .. .. .. .. ... 3.18 1.73 
Soda. . .. . . . . .. .. .. .. .. .. .. .... 2.20 1.30 
Water. .. . . .. .. .. .. .. .. .. .. .... 3.30 4.40 

100.03 100.13 

Melbourne. 
64.20 
ItU'\() 

4.23 
0.73 
3.94 
3.26 
3.07 
3.40 

99.63 

The proximity of the serpentine leaves no doubt as to the geological horizon of these 

lates.-Quebec group, Lower Silurian. 
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2. Orford, lot 2, range 5 ................................ Geological SurtJey. 

a. Specimens of slate. 

3. Tring .•••.•••.•.•...•.•••••••••••.•••••••••••••••• Geological Survey. 

a. Specimens of slate. 

4. Kingsey, lot 4, range 1 .•••••••••••••••••••••••••••••• Geological Survey. 

a. Specimens of slate. 

5. Cleveland (formerly Shipton,) lot 6, range 15 ........... Geological SurDey. 

a. Specimens of slate. 

The Cleveland slates are a continuation of the Melbourne band. The Shipton Slate 
Company opened a quarry on them in 1854, and found them to be of superior quality. 
This quarry is now for sale. The slates of Orford may be on the same band, about 10 or 12 
miles to S. E.; but the geological horizon of the Tring slates is uncertain, though they 
probably belong to the Quebec group. The Kingsey slates appear to be lower in the series 
than the magnesian group of strata.-Quebec groop, Lower Silurian. 

Flagstones. 

1. Georgetown, Esquesing ..•••••••.•••••••••••••••••••. Geological Survey. 

a. Specimen of the Ilagstone. 

This is a hard, lIne-grained sandstone; and the surfaces are even and parallel. Many of 
the beds of the band, which is 20 feet thick, can be split into Ilagstones; which are used in 
the city of Toronto. Similar Ilagstones, used at Hamilton, are obtained from the same 
band there, and an equally good quality ean be obtained wherever the band occurs.
OTey band, Medinaformation, Lower Silwrian. 

Hydraulic lime. 
1. St. Catherines ..................................... .. J. Brown, Thorold. 

a. Raw stone. 
b. Prepared cement. 

The bod which yields the Thorold cement is a dark brown dolomite of the Clinton forma
tion. During the construction of various railway and other public works the quantity of 
cement manufactured by Mr. Brown averaged 80,000 bushels annually, but at present the 
quantity made does not exceed one-teuth of the amount. The present price of the cement 
is from 20 to 26 cents per bushel of 60 Ibs.-Clintonformation. Middle Silurian. 

2. Walkerton ...•.•••••••••••••••••••••••••••••••••••• Geological Survey. 

a. Raw stone. 
b. Prepared cement. 

The beds of this deposit are from 2 to 11 inohes thiok, occasionally separated by layers of 

shale, making in all 15 feet. Cement has not yet been manufactured from this stone; and none 
is made within 100 miles of the locality. although there would, no doubt, be considerable 
demand for it in the neighborhood, were it prepared at the place. The locality is in the 
bank at a mill-dam on the Saugeen River, where an unlimited water-power for grinding 
the oement could be had.-Onondagajbrmation, Upper Silurian. 
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3. Limehouse ••••••••••••••••••••••••••••••••••••••••• Geological Survey. 

a. Raw stone. 

b. Prepared cement. 

This stone occurs in a band of 9 feet tillck. in beds varying from S to 7 inches. The 

cement is manufacturNI in considerable quantities by Messrs. Bescoby and Newton. 

It sets slowly, and hardens during several weeks, after which it is said to possess great 

strength.-Clinton group, 1Iliddie Silurian. 

4. Nepean •••••••••••••••••••••••••••••••••••••••••••• Geological Survey. 

a. Raw stone. 

Though the rock occurs in Nepean.its produce is mually designated as the Hull cement. 

from having been mauufactured for "evcral ycars, by ~Ir. 'Vright of Hull, opposite to 

Ottawa. The rock is a limestone holding about 12 pel' cent. of carbonate of magnesia. 

and it yields a strong and lasting cement, The bed to willchitbelongs, has been traced for 

nearly 100 miles through the country, preserving a very uniform cbaracter.-Chrrzy 

f(YT'mation, Lower Silurian 

5. Rockwood ......................................... Geological Survey. 

a. Raw stone. 

TItis 'pecimen comes from a band 3! fect thick, associated with a band of chert, and 

separating into beds averag-ing 6 inches. It i;.; not worked, but could be l'u:-;ily quarried, 

and a good water-power for grinding is ready at tbe spot. -Niagara group, lIIiddle 
Silurian. 

6. Magdalen River ..••••••••••••••••••••••••••••••••••• Geological Survey. 

a. Raw cement. 

These specimens of black dolonlite arc derived from the 'Mountain Portage, about 1\ 

nliles up tbe Magdalen RiveI' from its mouth. The stone occurs in beds of from 2 to 4 

inches, interstratiiied in black graptolitic shales, and yi(·lds a very strong hydraulic 

Cl'nwnt, setting in a fow minutes under water, to a very hard and tenaciOllHmass of a yel .. 

lowish color. Sinlilar bands occur at the Grando Coupe, 6 miles below Great !'"w] J:iver, 

The range of tho formation containing theso bands, L('illg from (ial'p(' to Qud)('c, mala's it 

probablo that a considerable quantity of the otone may be obtained fi'om various places 

along tho south shore of the ~t, Lawrence. The stone differs ii'om that at Quebec, from 

which Capt., now Major-(Jl'neral l~adLlI-,Il'Y, n.E., first I'I't'parl'll a CeJlll'nt, now manu· 

factured by 3fr. I', Gauvrean. Tltis contains no magnesia, while tho Gaspe stone i> a 

dolonlite.-H!!dson liicer farmation, Lower Silurian. 

Common lime. 
1. Guelph .•••.•••••••••••••••••••••••••••.••••••••••• Geological Survey. 

a. Raw stone. 

b. Prepared lime. 

Tills lime is burnt from the Guelph magnesian limestone; the stone takes rather longer 

to calcine than pure limestone; it slacks without the evolution of much heat, to a very 

white powder, much prized for whitewash and for mortar, willch sets quickly. The 

stone occurs in unlinlited quantities.-Guelphf(YT'mation, Middle Silurian, 
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2. Walkerton ......................................... Geological Sur'Dey. 

a. Raw stone. 

b. Prepared lime. 

This remarkably white lime is burnt from a band of drab·colored magnesian limestone, 

7 feet tbick. It makes a superior whitewash and a strong cement.-Onondagaformation, 
Upper Silurian. 

3. MontreaL .••.•.•.••••••••••••••••••.••••••••••••••• Geological Survey. 

a. Raw stone. 

b. Prepared lime. 

The limestone which yields the best stone for the purposes of construction at Montreal, 

also burns, to excellent lime, and the d~bris which accumulates in the process of quarrying 

the building stone, is used for that purpose. The quantity of lime manufactured at Mon· 

treal is estimated to be 270,000 bushels per annum, and the price about SO.16~ per bushel. 

Common bricks. 

1. Owen Sound ........................................ Geological Survey. 

a. Hed bricks. 

TIlt"" bricks are made from a drab·colored clay, which has beendugto a depth of4feet. 

White bricks are made from the same clay by using a diiferent sand. The deposit is not 
extensive.-Drift. 

2. Walkerton, Brant, lot 31, range 2, south •••.•••.•••...• Geological Survey. 
a. Hed bricks. 

These bricks are made from a bed of 9 feet of purplish·brown finely laminated clay, 
reposing,on 20 feet ofhigWy calcareous sand.-Drift. 

3. St. Jean, County of Lotbiniere ••.•....••••.••••••••.. Geological Survey. 

a. Red bricks. 

These specimens are manufactured from a thinly laminated bluo clay, which the brick· 

makers of the placo state to be upwards oflOO feet thick, and which requires a mixture of 

t sand for tho manufacture. In 1852 about 2,000,000 bricks were manufactured by 7 brick 

makers.-Drift. 

4. ~Iontreal ••••.•••.•.•.••••..•••••••.•••.•••.•••••• Peel ~ Compte, Montreal. 

n. Common building bricks; price $5! per 1000. 

lIIcssrs. Peel & Compte manufacture 6,000,000 common bricks annually, which are sold 
at from $5 to $6 per 1000. 

Tho red bricks of Montreal are mauufactured from a blue clay of marine origin, which is 

interstratified with reddish layers, and runs under a deposit of sand. The clay has been 

excavated to a depth of 20 feet, and may be deeper, as the same formation is known to 
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have a greater thickness in other localities. It, marine origin is proved by [the occur· 

renee of sea shells, of about 6 spc'cic'" in the pure clay, and about 30 in the saudy clay im· 

mediately overlying it; all probably the same as species now inhabiting the ocean. Our 

knowledge of the fossils of these deposits has been greatly extended by the researches of 

Dr. Dawson, of McGill College, who has more than doubled the number of .hells known 

a few years since, and added to the list many species of Bryozoa, Foramin(iera, and other 

small forms. Tbe remains of tbe capoling (Mallotus dUosus) and the lump·sucker (Cy· 

clostomus lumpus) are obtained from the 8ame clays ncar Ottawa, and a clay·pit of 31""r". 

Peel & Compte, on Coteau Baron, has yielded 19 of the candal vertebral joints of a 

cetacean, similar to a species discovered in \' ermont by the late Mr. Zadock Thompson, 

and named by ~1r. C. H. Hitchcock, Beluga rermontana. On COteau Baron the,e remains 

were accompanied by one of the I'l'lvic bones of a seal, ]'Y sea shells, and by fragments of 

white cedar, Thuya occidentalis. The locality is about 140 feet above the 1e""1 of the sea. 

In another of M,,"rs. Peel & Compte's pits there has recently been found a nearly entire 

skl-l"ton of the" reenland seal (Phoca (;menlandica,) a specie, still living in the Gulf of St. 

Lawrence; from the size of the head, the animal appears to have been 6 kd long and full 

grown. Within a few days, a claY'l'it of )ll',.r8. Bulmer and Sheppard bas given many 

of the bones of some other animal, supposed to be a seal, of much smaller dimell~ionl-l. 

The brick yards are situated to the north·,'.'! of lIIount Royal, on a plateau of consi· 

derable extent, above which, well-marked sea margins occur on the ~ide8 of the mountain, 

at elevations of ~21), 386, 440 and ;,1), ted above the sea level, with marine shells up to the 

last mentioned height.-AlIlll"Wn. 

5. Montreal ..................................... Bulmer ~ Sheppard, Montreal. 

a. Common building bricks, price 8 5 per 1000. 

b. l'n\ .. ~t·d front bricks, ~10 

c. Radiating front bricks " 7 

d. Circular bricks for shafts 812 

The quantity of bricks manufactured by ~Iessrs. Bulmer & Sheppard is equal to 6.fI()().flOO 

per annum. In this manufacture they me Boaden's brick·malting machine.-AIIIlI'iun. 

6. Hanover, Brant ..................................... Geological Sllrl'CY· 

a. White bricks. 

The specimens are manufactured from a browni.h laminated clay, which burns wbite, 

and b underlai,l by a ,"o",;,!<-rable deposit of sand. Either red or white bricks arc made 

of this clay, according to the sand used.-Dr(ft. 

7. Toronto ...•..••.•••...•...•..••••.•.•..••..•••••••• Geological Survey. 

a. White bricks. 

The deposit of clay, from which these white bricks are manufactured at Toronto, has a 

thickness excpeding GO kd, and extends eastward at least as far 8S Cobourg. It appears 

to 1)(' unconformably overlaid by a lord, which is 3 feet thick, giving red bricks, for while 

the white brick.clay lies in n'ry e\'('u horizontal strata, the other undulates with the 

gent.ral surface, not however descending to tbe bottom oj deep ravines. The avera~,· an· 

nual manufacture of white bricks in Toronto is from 3 to 5 millions, and the ordinary 

price at the ltiln is from 8&.50 to $6 per 1000. The price of common red bricks is from 83 

to $4 pcr 1000, and the average annual manufacture, including all ltinds, is from 8 to 10 

millions.-Drift. 
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Drain tiles. 
1. North Plantagenet ............................... V. P. 7'readwell, L'Orignal. 

a. Ii inch red agricultural drain tiles. 

These tiles are manufactured by Thomas Gibb, at Treadwell, North Plantagenet, from a 
blue olay which forma a considerable deposit on the banks of the Ottawa. The price of 

these tiles is $10 per 1000. 

2. Quebec ..................................... .. H. O'Donnel', V.E., Quebec. 
a. Clay used in making sewerage pipe tiles. 
b. A 6-inch sewerage pipe tile. 

These tiles are manufactured by Messrs. W. &; D. BeD, from a deposit of clay, varying 
in thickness from 3 feet to 30 feet, on the river St. Charles, between 1 and 2 miles from 
Quebec. They are used for main sewers and house drains, in the city of Quebec, where 
161,000 feet of them have been laid. They are united by means of rings of the same ma
terial, which cover the joints, and permit alterations and repairs without breaking the pipes. 
When in place, the pipes are capable of resisting a pressure of 50 lbs. to the square inch, 
and, when properly glazed in the inside, they remain free from the incrustations which 
are found to gather on the inside of iron pipes. The prices of these drain-tiles are: 

4 in. 6 in. 9 in. 12 in. 15 in. 18 in. internal diameter. 
$0.15 $0.211 $0.331 $0.60 $0.84 $1.13! per linear foot. 

GRINDING AND POLISHING MINERALS. 

Whetstones. 
1. Stanstead, lot 15, range 1.. . • •• . . . . •• . . . • •• . . . •• . ... Geological. Survey. 

a. Cut whetstones. 

2. Hatley, MaBBawippi Lake •••••••••••••••••••••••••••• Geological Survey. 
a. Cut whetstones. 

3. Bolton, lot 23, range 6 ............................... Geological Survey. 
a. Cut whetstones. 

4. Kingsey, lot '1, range 2 ............................... Geological. Survey. 
a. Cut whetstones. 

In the Eastern Townships, stones of a good grit for the purpose of whetstones are found 
in several places. A ban\l of rock ruus from Whetstone Island in Memphremagog Lake, 
lot 15, range 1, of Stanstead, by Lee's Pond to the head of Massawippi Lake, in Hatley; a 
distance of nearly 12 miles, and the band may be available much further. The rock ap
pears to be a mica slate, passing into an argillite, and its stratigraphical place would seem 
to be above the magnesian series. There is also a range of Whetstone rock on each side of 
the anticlinal running from Melbourne to Danville, beneath the magnesian rocks. This 
rock again appears on the north-west side of the Shipton and St. Armand synolinal, in 
Kingsey, and good samples of the stone occur on lot 7, range 2 of the townShip, where 
whetstones were some years ago manufactured by Messrs. Gilmour &; Jackman. They are 
much softer than the Memphramagog stones, the rock being probably more argillaceous. 
The Bolton stone very much resembles that of Memphramagog, but its stratigraphical 
place is probably the same as that of Kingsey.-Que/lec group, Lower Silurian. 
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5. Collingwood, lot 25, range 6 •••••••.••••••••••••••••• Geological Survey. 

a. Cut specimens. 

These whet~tones are obtained from about 20 feet of thin, even bedded, and very fine 

grained sandstones and arenaceous shales, atthe top of the Hudson River formation. The 

inhabitants of the neighborhood make whetstones for their owu use, from this rock, but 

it has never been extemively worked. The same rock is found in the same geological !,osi. 

tion at Meaford, Cape Rich, and On the Grand lIlanitoulin Island.-Hudso" RiL'u' forma,.. 

ticm, Lower Silurien<. 

6. Nottawasaga, lot 24, range 11 ........................ Geological Survey. 

a. Cut specimens. 

The specimens are taken from about 20 feet of freestone, representing the Grey band. 

The rock iK in every way suited to make superior scythe stones, although they have never 

yet been manufactured from it.-Medi,.a,forrnation, Middle Siluria". 

'1. Noisy River Falls, Nottawasaga ••••.•••...••••••••••• Geological Survey. 

a. Cut specimens. 

These specimens are from a few feet of vcry tine grained compact sandstone at the foot 
of the tall". and immediately underlying the dolomite of the Clinton formation. It ap· 

pears to be the upper part of the Grey band. The rock is not worked in this loeality.

lIIedi"aformaticm, Middle Siluria". 

8. Madoc, lots 4 and 5, range 5 .......................... Geological Survey. 

Hones. 

a. Cut specimens. 

The mica slates associated with the crystalline limestones of the Laurentianscrics are fre· 

qnently of the character required for scythe stoncs, and a band of this description occurs 

in ~ladoc, on the property of )lr. O'Hara, who atone time cut and wrought the rock into 

whetstones for sale. Tho whetstone rock occurs not tar from crystalline limestone, and in 

imml'diate contact with a thick band of conglomerate, of which the matrix weather. white, 

and appears to be a dolomite. The pebbles, which arc frequently large, some of them 

being 6 inches in diameter, are chietly of quartz, but there are others of feldspar, and some 

which are calcareous. Tho quartz pebbles arc for the most part distinctly rounded, 

and their colors various, some being bluish, and others white or pinkish on fracture. 

Those of feldspar are red and white.-Laurentian. 

1. Ottertail Lake, Thessalon River ••••••••••••••••••••••• Geological Survey. 

a. Cut specimens. 

Some of the silicious slates of the Huronian series yield very fine hones. Thoy are 

usually of a green color, and occupy 1\ place in the lower part of the series.-Huronian. 
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Grindstones. 
1. Nottawasaga, lot 24, range 11 ........................ Geological Survey. 

a. Prepared grindstone. 

This grindstone, which measures 2 feet 4 inches in diameter, is from the Grey band, 
which is about 20 feet thick at this locality, and the whole of it appears equally 

well qualified for making grindstones. It splits well into the various thicknesses required 

for these stoues, and they have been made from it, by hand, in considerable numbers, both at 

this place, and in the township of ~lulmur. The same rock is fonnd in many places near 

the escarpment of the Niagara formation, in Nottawasaga and Mulmnr. The grindstones 

made from it are declared by practical men to be snperiorto those imported; buttheyhave 

nover yet been mauufactured by machinery. A lathe for tnTlling them could be erected on 

one of the numerous streams which cro" the formation, fbr about 81000 (£200 stg.). Grind· 

stoues ronghly hewn by hand, sell for 1] ccnts per ponnd on the spot, which is the price of 

the imported Ohio stones, as sold on the coast of Lake Buron.-Grey band, Medina for· 

mation, 1Iliddle Silurian. 

Millstones. 
1. Grenville, lot 3, range 5 ••••••••••••••••••••••••••••• Geological Survey. 

a. Buhrstone dre""d. 

This buhrstone occurs on the property of Mr. James Lowe. On his land, and that of 

some of his neighbors, it constitutes a series of ,'eins, cutting an intrusive mass of syenite, 

which occupies an area of 36 'quare miles, among the Laurentian rocks of Gremille, Chat
ham, and Wentworth. The veins consist of yellowish·brown or flesh· red cellular chert; 

the colo"" in some cases. running in bands parallel to one another, and sometimes being 
rather confusedly mingled, giving the aspect of a hreccia. The cells are unequally distrib· 

nted, some parts bl·ing nearly destitute of them, while in others they are very abundant 

and of various ,izc" from that of a pin's head to an inch in diameter. On the walls of 

some of the celIs. small transparent crystals of quartz are implanted; and in some of them 
are impressions of cubical forms, resulting, probably, from crystals of fluor spar, which 

have disappeared. The stone has the chemical composition offiint or chalcedony. On Mr. 

Lowe's ground, one of the veins runs nearly east and west, and stands in a vertical atti· 
tude; while its breadth varic, from about 4 to about 7 feet. When the vein is banded, the 
colors rnn parallel with the sides. The attitude and associations of the chert clearly shew 
that it cannot be of sedimentary origin, and its composition, taken in conjunction with 

the igneons character of the district, suggests the probability that it is an aqueous deposit, 

which has filled up Ibmres in the ,yenite, and is similar in its origin to the agates and 

chalcedony, which in smaller masses nre common in various rocka. For a dktancc of per .. 

haps 200 yards on each side of these veins of chert, while the quartz of the syenite remains 

nnchanged, the feldspar has been more or less decomposed, and is converted into a 

sort of kaolin. As this process involves a separation of silica from the feldspar, it is not 

improbable that it has been the origin oCthe veins ofsilex.-Laurentan. 

2. Cayuga, north of Talbot road ........................ Geological Survey. 

a. Barley millstone. 

Millstones for grinding oats and barley are manufactured by Mr, W. De Cew, of De 
Cewville, in the ('ounty of Haldimand, from whom this millstone was obtained. The 

stones, which are highly esteemed for the purposes to which they arc applied, are 

dl'ri,'cd from a bed of sandstone, varying in thickness from 6 to 10 feet, which in some 

parts of its distribution abounds in fossils, It constitutes the base of the Devonian series 

of Canada.-Oris/canyformatWn, Devonian. 
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6. 

MINERAL MANURES. 
Gypsum. 

1. Oneida ...•.•••••••••••••••••.••••••••••••••••••••• Thrnnas lIfartindale. 

a. Crude. 

b. Prepared. 

:!i. Oneida ........................................... • Jno. Donaldson. 

a. Crude. 

b. Prepared. 

3. York, Grand River .•••••••••••••.•••••••••••••••••• • .I1lexander Taylor. 

a. Crude. 

b. Prepared. 

c. Plan of the mine. by Mr. J. De Cew. 

All the gypsum mines at present worked in Canada, occur on the Grand River, in a 

distance of 36 miles, extending from Cayuga to Pari,. The formation, to which they be. 

long, however, ruus from the Niagara River to the Saugeeu, au Lake Huron, a distance of 
about 150 miles; and it seems probable that as tho country to the north· west of Paris be. 

comes more settled, further discoveries of workable masses will be made in that direction. 

All the mines appear to he confined to one stratigraphical position in the formation, which 

is probably about the middle. The mineral occurs in lenticular mas.e •. varying in horizon. 

tal diameter. from a few yards to a quarter of a mile, with a thickness of from 3 to 7 fcet. 
The layer of gypsum appears to be in general both underlaid and overlaid by beds of 

dolomite, much of which is fit for the purposes of hydraulic cemcnt, and the gypsum itself 

is sometimes interstratifil't\ with thin beds of dolomite. In some parts, there appear to be 

two workable ranges of gypsum, one a few feet above the other. But this probably, 

is ouly to be considered a thickening of the gypsiferous band, with an interstratification 
ofa larger mass of dolomite.-Ononciaga:formatinu. Cppcr Silurian. 

~!.r. Taylor, at his present rate of working, obtains annually from his mine about 4000 

tons of gypsum, and the following arc the prices: 

Plaster in rock, .................................. $2'00 per ton. 
ground for land purposes. . . . . . . . . . . . . . .. 3'50 

for stucco, raw, . .. .......... ..... 7'00 
calcined ............... 10'00 

Fresh-water Shell Marl. 

1. New Edinbnrgh .................................... Geological Survey. 

a. Specimen of the marl. 

This deposit is on the property of Messrs. John & ThomaslllacJ{ay, of Rideau Hall, New 

Edinburgh, and is5 feet thick. Among thc shells which itcontaine, the following species arc 

met with: l'li,llsa lu:tcrostr(Jp/tn, LillIIl({'(/ pallida, PlaurfJ'bis bicarinatus, P. Cn111jUl1l11/otus, 

P. par""s, A7IInicoiaporata, and '",,{min Iricarinaia. With a thin covering of vegetable 

mould, tho marl supports a growth oflarge fore,t trees, under which it ('xtl'IIU' oorne ui,tancc 

along the east side of a small lake or pond, which occurs in the cou.,,· of a small stream, 

discharging by a narrow ravine into the Ottawa close by. The surfuce of the pond 

D 
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is 26 feet above the river in summer, but only 6 feet in the freshets of spring; the 

river in summer is 118 feet above the sea. The marl bed is on a level surface, 25 

feet above the pond, and, after spreading. over a breadth of 200 yards, it appears to 
run under a terrace five feet higher, which maintains a level snrface for considerable 

distance. This, instead of overlying the marl, may be the margin of the lake in 

which it was deposited. The pond is 200 yards wide, and on the west side there 

are evidences of three periods of recession, in distinct terraces; which are at heights 

of 30, 60 and 75 feet, respectively, over the level of the pond, or 174,204 and 219 feel 

above the sea, cach with a sndden step rising to the next. The upper slep, or perhaps the 

uppcr two stops, may exhibit former ·limits of the sea. The clays of the banks of the 

Ottawa, at tillS part, are of marine origin, and 9 miles farther down the river, at Green's 

Creek, hold the remains of two species of sea fish, which have been already mentioned 

(pa~e 45), the J1[allnlns vii/oms, or common capeling, and the Cyclostoma lumpus, or 

lump-sucker; with S".cimm rllgnsa, Leda Portlandica, and otlier sea shells. The two lIap

pers ofa seal wore obtained from the same clay, as well as soa-weeds, and leaves of large 

exogenous trecs.-Allu('ioll. 

2. Sheffield, lots 15 and 16, range 2 . __ •••• _ •••••••••• _ •• Geolog-iCClI Survey_ 

a. Specimen of the marl. 

This deposit, which is on the property of Mr. McDonell, extends over an area of200 acres 

and perhaps more, with a thickneoe. over the greater portion, of at least 1ft feet. On the 

surface there is a thin soil, bearing a luxuriant growth of prairie grass. The species of 

shells observed here are Plalwrbis bicarinatlls, P. part'lls, Physa helerostropha, Amnicola 

porata, with undetermined species of Limnlfa, Val1.,rttn, C!lcla:;, and Pisidillm. Another lo
cality in Sheffield, where marl occurs, is on lot 12, ranges 3 and 4, extending over at 

least 300 acres and perhap> more than 400. The place where it occurs is chielly a swamp 

or marsh, and it is covered over by an accumulation of excellent peat, averaging 4 feet in 

thickness. Still another locality in the same township, is in White Lake, and the brook 

leading from this to Beaver Lake.-Alluviou. 

3. Montreal _. ___ •••• ___ •••••••• _ •••••••••••••••••• _ •• Geological Survey. 

a. Specimen of the marl. 

This deposit, which is wry pure and white, occurs at Thornherry on the west side of 

Mount Royal. It j, overlaid by peat, but it does not seem to be of very great extent. 

The species of shells met with in it are Plalwrbis campauulatus, P. bicarinalus, P.lriml. 
vis, P. parvlls, Limnma um/>rosa, L. stagnalis, Physa marginala, P. heterostropha, 
Valvata bicarinala, Amnicola perata, Melania acuta, Cyclas similis, Pisidium dllbium, 
and an undetermined Unio.-Alluvion. 

4. Nepean ............................................ Geological Survey. 

a. Specimen of the marl. 

This deposit is on the property of Mr. Sparks. of Ottawa. It is a foot thick, and is 

covered with a thin layer of peat. The species of shells found in it are Physa heleros
tropha, P. marginata, Planorbis bicarinatlls, P. parvus, P. campauulatus, Limnma modi

cella, .A1I1!nicolaporala, Valvata tricariuata, IIDd Pisidium.-Alluvioo. 
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5. West Hawkesbury, lot 18, range 4 ..................... Geological Survey. 

a. Specimen oUhe marl. 

The marl is found on the property of Mr. George erO,8, in the bottom of a prairie·like 

fiat, traversed by a small brook; it is known to cover between 3 and 4 acres on tms lot, 

but it is believed to be more extensive, and to continue into the next lot eastward. The 

specimen was obtained near the edge of the deposit. The bed is here 3! feet deep, and is 

overlaid by 4 feet of peat. The surface i. olTrgrown with grass, reeds, and moss, and the 

locality appears to have been the former ,itl' of a small lake. The marl taken from the 

upper half of the bed becomes white when dry, and IS filled with well pre,ern-ci shells: 

that from the lower half is of a bluish color aud more tenacious character. Branches 

and trunks of trees, in a good stall' of preservation, arc found in the marl, but not in the 

peat. The marl has proved a "ery emcaceous manure to the adjoining lands, which are 

of a .andy character. In digging it the elllm'iumcvolvediBso offensive, that few men can 

bear it. Till' peat is also used as a manure by the prOIJril'lor. The following 'pl'cies of 

frl':-:l1-water shells have been obtaincdfn!ln tlu~ marl: Linuuca stagnrr,lis, L. umbrosa, Plan

orbis tril'o/vis, P. campannlrttus, P. bicnl'iIlHtus, P. pn..n'U8, Physa hcter()st1'oplza, .. Amni

colaporata, Valmta tricarillata, C!Jelas similis, and an Allodonta.-Allul'ion. 

6. Brant, lot 6, range 1, N. of Durham road .•••.....••.... Geological Survey. 

a. i'il'l'cimen of the marl. 

The marl here occurs in a flat meadow, .kirting 0 .mall stream, and extend~ over 

an area of 7 acres. The b,ed is 2 l"l't deep, and is cl/"cn·t! by 0 foot of IH'at, which KUpports 

a growth of prairie grass. Thl' marl from the lower part of the bed is of a blue color 

Wh(,ll wet, while that from the middle is whiti>h and has bel'll used by the people of the 

neighborhood as a wmtewash, but not yet as a manure, th" lands being naturally very 

calcan'ouB. )lu~t of the shells are finely cumminuted, and only an occasional whole '"'pc· 

cimen preserved. Tlll'."l' appear to belong altogether to small t'Jll'cier;, and among them 

occur Planorbis jJW'CU8, ra/cata humeralis, r. tricarinata, ~lJJlIIicola jJ()l'ata, and sev('ral 

small sp('cies of Pi;sidiLOn.-AltltL'ion. 

7. Carrick, lot 25, range 15 .....•.••••••••.••••••••••••. Geological Survey. 

a. ",peeimen of the marl. 

This deposit is about 6 acres in ('xtcnt. with an a,c(·rtained depth of 2J feet. It is very 

white, and overlaid by a tmn stratum of black moult!. The surface has the aSlll'e! of 

prairie land, and is illtCfl't.'cted by a urook. ;-.iilllilar prairk~, in which marl i:-: said to be 

found, occur at intervals along the brook, for 4 miio-K, and the wholo area underlaid by marl, 

is (',timated at 40 OC1'('.<. It has mtherto be('n u.cd only for whitewashing. Amung tile 

shells which it contains, the genera Limllrea, Planorbis, jJ"-y,'U(, rall'atu, Amllicola, Cyclas 

and PisiliiulI! arc represented, A great many de!,osits of marl, similar to tms and to the 

last. are met with in the counties of Bruce and Grey.-Allul'ion. 

8. Bentinck, lot 26, range 1. .••.••. " ................... Geological Survey. 

a. Specimen of the marl. 

Thls bed occurs in low ground, close to the town of Durham. Its l'xt('nt is uncertain, 

but it is known to cover 8 or 10 acres. At the spot where the specillll'lI was taken. its 

depth was 4 fl'd. It i8 very solid and pure, and is covered lJY heavy timber. Physa hcler

osfropoo, Planorbis j1rtrnIS, Valvata tric(O~in(t,t((" Amnicolaporata, ,\ith small s}Jl'ciesof 

Pisidium, are among the shells wmch it contains.-Alluvion, 
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9. Anticosti •••••••.•.••.••••••••••••••••••.•••••• • ••• Geological Survey. 

a. Specimen of the marl. 

Marl Lake, at the west end of Anticosti, hasasuperticies of about 90 acres, and appears to 

havo a bottom covered with shell marl. The thickness of the marl seems to be consider· 

able, but its exact measure hasnot been ascertained. The creek which empties the lake into 

Indian Cove, carries down a large quantity of the marl to the sea, where it becomes 

spread out for a considerable distance over the rocks of the vicinity. This is the 

most northern deposit of marl which has been met with. Among the species of shells 
which it contains are Limnrea acuta. Planorbis parvus, P. trivolvis? with another small 

undetermined species, Physa heterostropha, Valvata sincera, Psidium dubium, and one 

or two species of the la"t genus, supposed to be new. The most abundant species observed 
is Limnrea acuta, (Lea,) the next most abundant is Valvata sincera. (Say,) Two small 

species of land snail" were met with in the marl, Helix arbwea and H. Btriatella.

.Alluvion. 

10. Belleville ........... " .............................. Geological Survey. 

a. Specimen of the marl. 

This deposit is on the land of 1I1r. Yeoman of Belleville, but does not appear to be exten· 

sive. The specics of shells observed are Valvata hllmeralis, Pisidiumdubium, with an un· 

determined Limnrea and a Pisidium.-.Alluvion. 

11. St. Armand ........................................ Geological Survey. 

a. Specimen of the marl. 

This shell marl occurs on a pond, a mile south-east of Phillips burgh, on lots 156 and 157 of 
St. Armand, on the lands of lIIr. Strite and Mr. Taylor. The marl is visible all around 
the pond, and consists of the comminuted remains of fresh water shells to a depth of 

several feet, resting on a dl'posit holding marine shells, probably of the age of the drift. 
The fresh water species are Planorbis part'us, P. campanlliatlls, Limnrea umbrosa, Physa 
hetcrostmpha, Vall'ata tricarinata, and Amnicolaporata. The whole depth is iu some 
parts 7 fect, and tho area of the deposit may be between 30 lind 40 acres. The specimen 
exhibited was obtained from Mr. Strite.-.Jlluvion. 

Calcareous Tufa. 

1. Noisy River Falls ••••••••••••••••••••••••••••••••••• Geological Survey. 

a. Specimen of the tufa. 

This tufa covers the extensive slopes on both sides of the river, from tho base of the 
Niagara escarpment to the edge of the water, It is constantly soft and moist. and is cut 

into by numerous springs. which flow down tho long slopes, It probably covers an area 
of 300 acres in the viCinity of the fallB, with an average thickness ot 5 feet. Tufa of this 
character is found in many places along the base of the Niagara formation, in the connties 
of Grey and Simcoe; the most important is that on the great slopes of the Beaver River, in 

Euphrasia and Artcmesia, which is supposed to extend over more than 1000 acres, in the 
torm ofa strip on each side oftha river.-Alluvion. 
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7. 

MINERAL PAINTS. 

Iron ochres. 

1. Ste. Anne de Montmorenci ••••••••••••••.•••••••••••• E. Caron, Ste. Anne. 

a. Brownish ochre. 
b. Brownish·black ochre. 
c. Yellow ochre.' 

This deposit of ochre is situated on the property of Mr. E. Caron, about a mile and a 
quarter above the mouth of the Ste. Anne River. It appears to extend over about 4 square 

acres. The loc~ty is on the top of a bank, overlooking the main road, from which it is 
removed about a quarter ofa mile. The surface ofthe bed has a slope to the south·east, 
of about 50 feet in about 150 yards, but its bottom keeps nearly level with the lower side 

for some distance back, and then rises quickly to the higher side. The thickness of the 
deposit is thus 17 feet in the deepest part, and varies from that to 4 feet. Its form gives 
great facilities for excavating the ochre, as by beginning on the lower side, a considerable 

face of it would be exposed, and the water would run from it, without the necessity of cut
ting drains. The three colors exhibited occur at the surface, but the lower and by far 
the larger part, is of a pale green color. In this green portion the iron is in a lower state 

of oxidation than in the yellow, but like it becomes red upon ignition in tbe 00.

AUuvWn. 

2. Cap de la Madelaine ................................ Geological Survey. 

a. Greenisb·black ochre. 
b. Yellow ocbre. 

In tbe St. Malo range oftbe seigniory of Cap de la Madelaine, about 2 miles below tbe 

cburcb, and 2 miles back from tbe St. Lawrence. there is a deposit of ochre, extending 
over about 600 square acres. It is interstratified by peat, and underlaid by sbell marl, 

,whicb in successive borings along a transverse section from S. E. to N. W., were found 
to be arranged as follows, in descending order,-ochre, peat, and marl being indicated 

by tbe letters 0, P, 14:-

Paces, 50 100 145 181 281 441 

Ft.in. Ft. in. Ft. in. Ft.ill. Ft.in. Ft. in. 

0, 0 6 0, 2 0 0, 1 6 0, 2 0 P, 9 0 0, 2 0 
P, 0 6 P, 4 0 P, 8 0 P, 4 0 M, 0 6 

P'} 0, 0 6 0, 7 0 P, 2 0 p. 
M, --

8 6 6 0 9 6 6 0 9 6 9 0 

In tbe remaining 320 paces, the ochre is wanting, and we have 12 feet of peat, gradually 

thinning out. A very great quantity of red and yellow ochres might be obtained from 
this locality, and where the ochre is mixed with the peat, masses of the mixture might 

be cut out and dried, and afterwards burned. Experiments on a small scale shew that 

the quantity of peat in the mixture is often sufficient to calcine the ochre.-AUuvion. 
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3. Pointe du Lac •••••.•••.••••••••••.•••••••••••••.••• Geological Survey. 

a. Purplish ochre. 

b. Yellowochre. 

An ochre bed of about 400 acres in extent, is situated on the St. Nicholas range of Pointe 

du Lac Seigniory, on the property of JlIr. Pierre Chaillon and his brother. Its thickness 

varies from 6 inches to 4 feet, and it may have an average of about 18 inches. Its prevail. 

ing colors are red and yellow, but there occurs also in some parts a beautiful purple oohre, 

and in others a blackish-brown. In 1851, Messrs. H. A. Monroe & Co., of New York, 

made arrangements to prepare the ochres for Fale. Two furnaces were erected in the vici· 

nity of the ochre bed, and an agent established to carry out the details of the manufucture, 

and to attend to the fbrwarding of the prepared ochre to New York; where the sale of it was 

effl'cte(1. From the natural tints that have been mentioned, eight colors are said to have 

been prepared. The deposit being but little mixed with sand, the chief impurities to be got 

rid of consisted of the roots of those plants which had been growing on the surface; some 

of which wero found to penetrate to a considerable depth. Two modes were resorted to 
for thispnrpose; one by dry sifting, which was used when the.natural colors of the ochres 

were to be preserved, as in the case of the yellow, the purple, and the blackish-brown 

varieties. The other mode was by burning. The yellow is a hydrated peroxyd of iron, 

the purple also is probably in some peculiar state of hydratation, but the red is the anhy

drous peroxyd. By exposure to a sufficient heat, the water of combination is driven off 

from the yellow and purple, and both becoming anhydrous peroxyd, assume the tint of 

the natural red ochre, from which, as from the other two, the vegetable matter in this 

oporation is burnt out. The blackish-brown variety is scarcer than the others, and affords 

colors of a more valuable description. Purified from roots, without fire, it is sold under 

the name of raw sienna; and is admirably adapted for graining. When subjected to fire, it 

assumes a brown of Ices intensity, and is sold as burnt sienna. As it doc, not tum red 
by burning, it is probable that there may be in this ochre an admixture of manganese. 

The enterprise at Pointe du Lac appears for the present to be abandoned.-Alluvion. 

4. Nottawasaga, lot 2, range 11 ••••••• _ ................. Geological Survey. 

a. Yellow ochre. 

This deposit covers about balfau acre, onthe south bank of the river, and is produced by 

chalybeate springs issuing from the Clinton formation. When dry, it has a good yellow 

color. An excvation of2} Icet, ncar the centre of the deposit, did not reach the bottom. 

Small deposits of yellow ochre are met with in similar situations near the Clinton forma
tion in other places.-Alluvion. 

Owen Sound, town plot .••••••••••••••••••••••••••• ' • Geological Survey. 

a. Yellow ochre. 

Tbis ocbro contains a small amount of calcareous tufa, but is of a bright yellow color. 

The bed occurs at the foot of a bank, in which the Clinton formation crops out, on the 
S. W. side of the town; its exteut has not been accurately ascertained, but it does not 

seom to be great. It appears to have been deposited by springs which have long since 

changed their course, and is 4 feet deep in tbe middle, thinning out towards the edges. 

-Alluvion. 
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Sulphate of Barytes .. 

1. Burgess, lot 4, range 6 .••••••••••••••••••••.••••••••• Geological Survey. 

a. Specimen from a 'Vein. 

2. Lansdowne, lot 2, range 7 ••••••••••••••••••••••••••• Geological Survey. 

a. Specimen from a vein. 

The barytes of Burgess and Lansdowne is derived from veins intersecting Lanrentian 

rocks. In the latter township, as well as in Bedford, the mineral, associated with calcspar, 

constitutes the veinstone of some of the lead lodes met with there. The vein yielding the 

Lansdowne specimen cuts Laurentian limestone. In an unsuccessful attempt to mine the 

vein for lead, it was ascertained that 28 feet of the lode, with a breadth of 27 inches, con· 

sisted of highly crystalline almost colorless barytes, of which the vein in this part wouId 

yield about 10 tons to a square fathom in the plane of the lode. The most abundant source 

of barytes in Canada, so far as known, appears to be the veinstones of lodes carrying 

copper ore, on the north shore of Lake Superior, between rigeon River and Fort William, 
and in Thunder Bay. These, however, belong to the Quebec group. In Canada the 

mineral is as yet applied to no use, but in s';me parts of the United States it is refined 

and ground in large quantities, for use as a paint. The value of the crude barytes suited for 

such a purpose, is about $10 per ton, while the wholesale price of the paint is $30 per ton. 

-Laurentian. 

8. 

MINERALS APPLICABLE TO THE FINE ARTS. 

Lithographic stone. 
1. Marmora, lot 7, range 4 ............................. Geological Survey. 

a. Prepared specimen, withfac simile autographs of Canadian Governors. 

At Marmora, the Laurentian rocks arc overlaid by about 20 feet of brownish·grey and 

light brownish·buff un fossiliferous compact limestone, with a conchoidal fracture, several 

beds of which would be well suited for the purposes of lithography, were it not for small 

imbed\led lenticular crystals of calcareous spar, which, when abundant, unfit the stone 

for such an application. One of the beds, however, which is 2 feet thick, and of im· 

palpable grain, is a lithographic stone ofexccllent quality, The lower half is much better 

than the upper, which is somewhat affected by the lenticular crystals of calcspar. The 

upper inch, which is just above the thus marked part, fits upon it in tooth·like pro· 

jections, having columnar sides at right angles to the bed, of an inch long in some 

places; and usually covered with a thin film of bituminous shale. The same tooth· 

like forms occur in the lower part, but thcy are there more obscure. TlIO band to 

which thc bed belongs, presents occasional exposUlocs of a similar character, all the way 

from Hungcrford to Rama, a distance oflOO milcs; but thoul';11 the stone has bccn highly 

commended by all the lithographers who havc trip,d it, no onc has attcmpted to quarry it 

for use The stone exhibited, prcscnts the fac simile autographs of all thc governors of 

Canada, both French and English, from the time of Champlain in 1612 to that of Lord 

Monck in 1862; with the exception of two of the French governors in the first ho.\fofthe 

seventeenth century.-Bird8eye and Black River formation, Lcrwer Silurian. 



56 DESCRIPTIVE CATALOGUE. 

2. Brant, lot 31, ranges 1, 2 ............................ Geological Survey. 

a. Prepared specimen, with Bank cheque and transfer, No.1 • 
• h. . No.2. 

c. shewing natural fracture, with vignette of an Indian chief. 

These are specimens of magnesian limestone of a yellowish drab color and fine texture, 

with a conchoidal fracture. The locality is the bed of a small stream, on lot 31, between 

ranges 1 and 2, south of the Durham road, Brant, and about! a mile south of the village 
of Walkerton. About 16 beds of stone, apparently of the same character as the speci· 

mens, occur in a vertical section of 9 feet, the thickest being 11 inches. Layers of dark 

colored shale separate some of the bcds. The band is nnderlaid by about 66 feet of soft 

clayey strata, constituting the bank of the Sangeen River, at the top of which it occurs. 

The existenco of this stone being a very recent discovery, only a a preliminary trial of it 

has been mad£'. The beds from which the specimens are taken are intersected by a 
number of parallel joints, which render the specimens procured somewhat Darrow; but 
the geological place of the band having been ascertained, it is probable that wider slabs 

may be found on the strike, in some other locality.-Onondagaformation, Upper Silurian. 

3. Oxbow, Saugeen River, Brant, lot 3, range 1 ............. Geological Survey. 

a. Prepared speCimen. with drawing of a steam ship. 
b. Transfer in two colors from a. 

Tbis stone is of the same cbaracter and from the same formation as tbe last. The locality 
i, at the edge of the river, on the eaFt Fide of the lot indicated in Brant. Two beds, of 4 

and 6 incbes respectively, occur here. but they were covered with water at the time the 
place was visited.-Onmulagaformation, Upper Silurian. 

9. 

MINERALS APPLICABLE TO JEWELLERY. 

Agates. 

1. Michipicoten and St. Ignace Islands, Lake Superior ••••• Geological Survey. 

a. Specimens cut and polished. 

Tbese agates occur on tbe soutb and north sbores of Lake Superior, particularly on the 
island of St. Ignace, and on Simpson's Island to the east of it; but the largest and best are 
derived from tbe trap of ~Iichipicoten Island, where they strew the sbore in great abun· 
dance. On this island, agate occurs Dot only in the form of nodules in tbe trap, but in 
veins, filling cracks and dislocations, which traverse the trap, and run in several directions. 
-Quebec group, Lower Silurian. 

Labradorite. 

1. Grenville ••••••••••••...••••••••••••••••••••••••••• Geological Survey. 

a. Cut and polished specimens from bonlders. 
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2. Abercrombie ....................................... Geological Survey. 

a. Cut and poliBhed specimens from a bed. 

This beautiful opalescent mineral occurs in disseminated cleavable mBBses, imbedded in 8 
finer grained paste of the same mineral character, but destitute of opalescenee. The rocks 
composed of the series of triclinic feldspars, to which this mineral belongs, have been termed 
anorthosites, in describing the Laurentian system; where they occupy a very conspicuous 
place. Great mountain masses of the rock occur in Abercrombie, in the county of 
Terrebo=e, and boulders derived from these lie scattered over the plains to the south. 
They are abundant in the neighborhood of Grenville, on the Ottawa.-Laurentian. 

Albite (peristerite). 

1. Bathurst, lot 19, range 9 ............................. Geological Survey. 

a. Specimens cut and polished. 

This mineral, the peristerite of Thompson, so called from its beautiful bluish opales. 
cence, is a variety of albite. It occurs in large cleavable masses, with disseminated grains 
of quartz, in veins cutting Laureutian strata. The specimens exhibited were obtained from 
Dr. James Wilson, of Perth, the discoverer ofthe mineral, who collected them in the locality 
indicated. A vein of the same character occurs on the north side of Stoney Lake, ncar the 
mouth of Eel Creek in Burleigh. Its course is about N 65° E, and it intersects a white crystal. 
line limestone, interstratified with blackish.grey gneiss. The vein oonsists of a fine grained 
mixture of reddish white albite and quartz, in which are enclose,d large cleavable masses 
of the opalescent albite, with occasional masses of fine granular black tourmaline.-Lau
,-entian. 

Orthoclase (Perthite.) 
1. Burgess, lot 3, range 6 ••••.••••••••••••••••••••••••• Geological Survey. 

a. Specimen cut and polished. 

This mineral, which is the perthite of Thompson, occurs in large clea".able masses, cons· 
tituting,in association with quartz, a pegmatite, which occurs in considerable veins, cutting 
the strata of the Laurentianserics. It is a variety of orthoclase feldspar, presenting diJferent 
shades of mahogany· brown, the colors being arranged in bands. The surfaces of one of the 
cleavages prescnt golden redections, emanating from a multitude of small poiuts, and the 
mineJal very much resembles aventnrine, or sunstone. These specimens were obtained 

from Dr. James Wilson, the discoverer of the variety.-Laurentian. 

Jasper conglomerate. 
1. Bruce mines, Lake Huron, •••••••••••••••••••••••••••• Geological Survey. 

a. Specimens intended for a vase. 

This beautiful rock consists of white quartzite, in which are imbedded a multitude ot 
blood.red jasper pebbles, aud occurs in mountain ma8Bes in the Huronian series. While 
the enclosed jasper pebbles coustitute a material fit to receive the work of the jeweller, 

the whole rock is capable of being applied to the manufacture of vases and such like 
objects of vertll. Many boulders of the rock lie scattered along the north cOBBt of Lake 

Huron, and they are abundant at the Bruce Mines.-Huronianformation. 
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Epidosite. 

1. Shick shock Mountain .•••.•••••••••••..••.••••••••••• Geological Survey. 

a. Specimens cut and polished. 

This green rock, which is an intimate mixture of epidote and quart.z, occurs in massive 

beds, and extends over considerable areas in the Shickshock Mountains, on the south side 

of the St. Lawrence, in Gaspe.-Quebec grrmp, Lower Silurian. 

10. 

MISCELLANEOUS MINERALS. 

Feldspar. 

1. Bathurst, range 9 .•••••.••••••••••••.••••.••••••••• • 019.. Cowan, Kingston. 

u. Feldspar, from Bathurst. 
b. Brewer's lIIills, Rideau Canal. 

This feldspar occurs in considerable quantity on the land of Mr. Neil McEwan, and 

appears to form a vein of probably 211 feet in width.-Lanrentian. 

Sandstone for glass making. 

1. Williamstown, Beauharnois .......•..•••••••..•••.•••• Geologiwl Survey. 

u. Specimen of the sandstone. 

The Potsdam sandstone in tbe neigbbourhood of Beauharnois is in many places 80 free 

from iron as to afford an excellent material for g-Iass making. One of the exposures giving 

the best examples of the stoue, is at Williamstown, on the land of Mr. Donald McKillen, 

ii'om wbich the specimen exhibited was obtainf·d. Stone from the same formation was 
some years ago used for making glass at /oit. Johns and Vaudrenil; but it was found 

difficult to compete with foreign importations.-Potsdamformation, LOI~' r Silurian. 

Moulding sand. 

1. Dundas ............................................ Geological Survey. 

a. Specimen of the sand. 

This sand occur, on the ml'lhce, in patches f"om a few rods to several acres in extent, on 

fh" toP" and sides ofl,ill< of COal',e1' sand. The best is fouud !lext the surface, and the 

layer >"ldom exceerls a foot in dopth. It is the only moulding sand used in Gartshore's 
('xl en.;;j,,"c il'on ioundry ill Dundas, where stlpeJior casling'sarc made. Since to obtain a fine 

ca,1 iug, as mueh depends on Ihe quulity oftho sand as the skill orthe moulder, the occnr. 

}'ence of a good quality ofthiB material in any locality is of sufficient impOitance to de. 

serve notiee.-Drift. 
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2. Owen Sound .•••••••••••••..••••••••••••••• Geological Survey. 

a. Specimen of the sand. 

Moulding sand occurs in two places at Owen Sound, which togetber may have an area 

of6 acres, with an average depth of 8 or 9 inches. It is used at the iron foundries in the 
town, and is said to answer well.-Drift. 

3. Durham •••••••••••••••••••••.••••••••••••• Geological Survey. 

Peat. 

a. Specimen of the sand. 

This is from a thin surface layer, covering between 1 and 2 acres. It is used in Cochrane'S 
foundry in Durham, and is said to be of very good qUality.-Drift. 

1. Chambly ................................... Geological Survey. 

This peat occurs ncar Chambly, on the south side ot the St. Lawrence, and was some 

years ago cut, pressed, and sold as fuel by tbe late Mr. Scobell. The consumption, however, 
was scarcely sufficient to encourage the industry. As Canada i, deficient in coal, when 

wood becomes scarce in the progress of settlement, peat will gradually assumo some im. 
portance, as a fuel in mauy parts of the country. Peat occurs in great abuudauce in 

many places in the province; aboutlOO square miles of it exteud aloug the south front of the 
IBland of Anticosti. Successive areas of it are met with ou th!l south side of the St. Law· 
rence, from ltiviere du Loup to Ste. Marie de Monoir, opposite Montreal; on tho north 
side it occnrs at La Valtrie and other places. Large peat bogs occur between the 
Ottawa and St. Lawrence, and tbere are many of the same character to the westward. 

Tbe peat, wbicb is snfficiently matted to bold togetber wben dried, usually snpports a 
growtb of prairie grass, or ericaceous plants, or of tamarac trees. Tbat whicb occurs in 

cedar swamps is deficient in tbe fibrous plants whicb give it cohesion, aud it falls to 

powdcr when dried.-Alluvion. 





DESCRIPTIVE CATALOGUE 

OF A COLLECTION OF THE 

CRYSTALLINE ROCKS OF CANADA. 

BY T. STERRY HUNT, F.R.S. 

This collection, sent by the Geological Survey of Canada, is intended to illustrate some 
points in the natural history of its rocks, and is divided into four parts, which are as follows :-

I. Laurentian Rocks, 50 specimens, green ticket. 

II. Huronian Rocks, • 20 " blue 

III. Lower Silurian Rocks, • 60 " yellow " 
IV. EruJltive Rocks, 20 " white " 

Of these, the first three are from stratified systems, and are generally distinguished as 
primitive or metamorphic rocks. As, however, we conceive eruptive rocks to be nothing 
more than displaced and altered sediments, we prefer to describe the whole collection as 
metamorphic or crystalline rocks, distinguishing the stratified masses which have not been 
displaced, as indigenous, and the eruptive ones as exotic crystalline rocks. 

In the present collection, we have endeavored to do no more than present a few 
oharacteristic varieties of the principalj;ypes of rock met with in the three indigenous series. 
In the first and third of these, nearly all the great classes of crystalline rocks occur, and, 
with characteristic differences, will be found represented in each. The second series offers 
but a limited variety of rocks, many classes being imperfectly, or not at all represented. In 
the fourth division, we have selected only some of the more interesting varieties of the 
exotio rooks whioh occur in the vioinity of Montreal. 
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In the study of rocks, it is not possible to apply with exactness the rules of a natural· 

history classification, but we may conveniently arrange them in the following mineralogical 
groups :-

1. Silicious rocks; as quartzite, chert, and jasper. 

2. All/mil/olts silicated rocks: a, containing alumina chiefly in the form of a mineral of 
the fcldspar family; b, as a mica or chlorite; c, as a silicate of high specific gravity, such as 

epidote, garnet, or chloritoid. 

In this group, the feldspathic rocks are in great part reducible to two classes, 1st, Or· 

thosites: in which the chief mineral i,.; orthoclase, including trachyte, orthophyre, syenite, 
granite, gneiss, and argillite. 2nd. Al/ortllOsites: having as their basis anorthic or triclinic 
feld,.;pars. These rocks, through the introduction of hornblende, pass into diorite, and with 
pyroxene give rise to diabase nnd dolerite. 

3. Non-aluminous silicated rocks: including serpentine, talc, pyrallolite, chrysolite, horn· 
blende and pyroxene; the latter two minerals sometimes including a portion of alumina. 

4. Carbonated rocks: limestone, dolomite and magnesite. These divisions suffice for 
our pre,.;ent purpose, though they exclude many substances forming rock ma,,;es, such as 
sea-salt, sulphate of lime, oxyds, hydrates and carbonates of aluminum and iron, carbona
ceous minerals, etc. 

ROCKS OF THE LAURENTIAN SYSTEM. 

The rocks of this system are the oldest known on the globe, and are widely spread in 
North America; where they are traced from the coast of Labrador to Lake Huron, and 
thence northward to the Arctic regions. Along the north side of the St. Lawrence, they 
form the Laurentide mountains, and in Xe,," York, to the west of Lake Champlain, the 
Adirondacks. The Laurentian system has been identified by Sir Roderick Murchison in 
the ,,-c,.;tern Islands of Scotland and the adju"cnt coast, where it forms what was, until 
recently, termed the fundamental gneiss. The primitive gneiss of Scandinavia also probably 
belongs to the same ancient system. 

The Laurentian rocks of Canada consist in great part of orthoclase gneiss, with quartz. 
ites, sometimes conglomerate, and crystalline limestones and dolomites. 'fhe total thickness 
of these strata is estimated at not Ie,.;,.; thau 20,000 feet. Besides these, there is a great for
mation of anorthosite rocks, amounting to sewral thousand feet in thickness. These latter 
overlie the orthoclase and limestone series; and there are reasons for supposing a want of 
conformity between the two. A very distinctive and characteristic feature of the Lauren
tian ,;ystem is the absence, so far as yet examined, of anything like argillite or clay slate. 
The metalliferous contents of this ,.;y,;tem are chiefly beds of magnetic and oligist iron, in 
the gneiss and limestone series. Iron and copper Jlyrites are also met with in interstratified 
layers, tile former cobaltiferous; and both of these sulphurets, together with blende and 
galena, are met with in veins which cut these strata, but are as late as the Silurian period, 
the overlying strata of which they sometimes intersect. In the anorthosites, the only ores 
met with are beds of titaniferous iron or ilmenite. 
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1. Gneiss, flesh-red, Grenville. 

2. 

S. 

4. 

5. 

6. 

" white, with garnets, River Rouge. 

" piI).k, " River Ouitchawan. 

" micaceous, " Joachim Rapids. 

" pink, granular, with garnets, Grenville. 

" epidotic, " " Carleton Place. 

The most characteristic gneiss of the Laurentian series is represented by I, which forma 

great mountain masses, and is so coarse grained, that, except in large masses, it might be 
taken for an intrusive granite. The mica which it contains, is often black, and sometimes 
associated with hornblende; giving rise to syenitic gneiss. Small portions of a white 

triclinic feldspar (albite, or oligoclase), are occasionally found with the red or pink ortho.
clase; and some coarse grained pegmatites, which are perhaps intrusive, consist of albite 

and a little quartz, with only small portions of orthoclase. The white gneiss, 2, is porphy
roid, holding large cleavable masses of a pure orthoclase, in a granular mixture of the 

same mineral, with a little quartz and .white mica, and garnets. The red gneiss, with green 
compact epidote, is met with in several localities in Canada. Some varieties of the 

Laurentian gneiss become fine grained and micaceous, passing into mica schists; but these 
are of comparatively small amonnt. 

7. Garnet rock, quartzose, Bay St. Paul. 

8. " pure, Rawdon. 

Beds of red garnet rock are not nnfrequent among the quartzose gneiss and quartzites. 

In the former, the mineral sometimes forms thin layers, marking the stratification. In the 
latter, small crystals of garnet often abound, particularly near to the limestones, and 
sometimes give rise to masses like 7, or to beds ofa rock like 8. 

9. Quartzite, conglomerate, Bastard. 

9A. " Rawdon. 

The above conglomerate is interstratified with white crystalline limestones, holding 
graphite and chondrodite. It is worthy of note, that, while some of the pebbles are of 

vitreous quartz, others are of sandstone, in which the layers of sedimentation are very 

apparent. 
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10. Anorthosite, granitoid, Abercrombie. 

11. 

12'. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

,26. 

" " Chateau Richer. 

" " with ilmenite, Chateau Richer. 

" granular, Chateau Richer. 

" " Abercrombie. 

" " white, Rawdon. 

" granitoid, violet, River Kenogami. 

" " greenish, ? 

" granular, Rawdon. 

" compact, whitish, Grenville. 

" " greyish, Rawdon. 

" " bluish-green, ? 

" gneissoid, with ilmenite, Chateau Richer. 

" " " much pyroxene, ? 

" " " hypersthene, Rawdon. 

" granitoid, with ilmenite, Chateau Richer. 

" with rutile and ilmenite, Bay St. Paul. 

The above seventeen specimens show the principal varieties of these remarkable rocks, 
which are seen, at intervals, from Lake Huron to Labrador, They often form belts of many 
miles in breadth, which, as before said, overlie, apparently unconformably, the orthoclase 
rocks and limestones, A notable feature in this formation is the almost total absence of 
other rocks; in some portions of their distribution these anorthosites are seen to be inter. 
stratified with thin bands of orthoclase gneiss, and more rarely with quartzite; but great 
masses, of thousands of feet in breadth, are found to be made up of alternating varieties 
of these anorthOsites, which, as will be seen, exhibit great varieties of texture. Coarsely 
granitoid rocks abound, consisting of large cleavable masses of feldspar aggregated, or 
imbedded in a granular base. We find granular rocks of every grade, passing into compact 
and impalpable varieties with a conchoidal frac~re. The composition of these feldspar 
varies from that of andesine, with 60 per cent. of silica (12)" to varieties near anorthite, 
with ouly 47 per cent. of silica (the bytownite of Thompson). A beautiful pale blne cleav· 
able variety (11) contains 67 per ccnt. of silica, being intermediate between andesine 
and labradorite, while many others yield from 62 to 55 per cent. The white granular rook, 
(15) and many others, have the composition of pure labradorite. The bases, besides alumina, 
are lime and soda, with a little potash, and traces of iron and magnesia. Ten analyses of 

ohosen specimens of these feldspars, holding from 47 to 60 per cent. of silica, gave for 
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their mean composition; silica 56.00, alnmina 27.30, lime 9.42, soda 4.84, potash 0.84, mag. 

nesia, oxide of iron, water and lose 1.60 = 100.00. The oxygen ratios of the silica, the 
alumina, and the lime and alkalies, in the above mean, are as 7.0 : 3.0 : 0.96. From their 

variations in composition, we have been led to regard these triclinic feldspars, whose density 

range. from 2.67 to 2.73, as indefinite crystalline mixtures of the two homreomorphoUB 

.pecies, anorthite and albite. (See L. E. & D. Philos. Magazine for May, 1855; where 

also will be found analyses and descriptions of these feldspars.) 

. The crystalline varieties of this rock often exhibit, in great perfection, tbe strire resulting 

from their polysynthetic macles, and are sometimes beautifully opalescent: the original 

Labrador feldspar is from this formation. The foreign minerals of these rocks are few in 

number: quartz has been seen in small portions, but i. a rare accident; granular red 

garnet is sometimes found marking tbe lines of stratification, generally with pyroxene, 

and epidote is said to occur with tI'le anorthosites of the Adirondacks. A brownish· black 

mica, probably biotite, is met ,,~th in small quantities in the granitoid varieties, 

but pyroxene more abnndant. It is sometimes dark green and granular, occasionally 

predominating in small beds, so 8S to form a pyroxenic rock, in which small kernels, or 

lenticular ma .. es of cleavable feldspar are imbedded. In other cases, Where its quantity 

is smaller, it may be seen paseinginto a brownish lamellar variety, like hypersthene; the 

typical form of which however occurs without any association of granular pyroxene. 

Hypersthene is seldom an abundant mineral; it passes from brownish·black, with bronze 

reflections, to a clear greenish valiety, like diallage. Small amounts of carbonate of lime 

are occasionally met with, disseminated in tbe granular varieties of these anorthosites. 

Ilmenite is a characteristic mineral, sometimes in thin Jaycrl~, marking, with pyroxene, the 

sedimentary layers; at otber times in larger masses, or even in beds of great size; as at 
Chlteau Richer, wbere it is mixed with rutile. 

The predominant colors of tbese anortbosites are various shade. of blue, passing into 

greenish and yellowish, rarely reddish, aod sometimes nearly pure white. Tbe lustre of 

the cleavable feldspars is vitreous, of the granular varieties waxy or dull. The weathered 

surfaces are always of an opaque white; but lor whicb, some oftbe white granular anor. 

thosites might be mistaken, at first sight, for quartzites. 

Tbe nomenclature of these rocks presents some difficulties. Tbe name of labradorite· 

rock sometimes given, is applicable only to certain varieties, and the same may be said of 

hyperstbenite and hyperite, when great ma,"es of the rock are destitute of hypersthene. I 

have preferred to designate the granitoid, porphyroid, gneissoid, granular, and compact 
varieties of almost pure anorthic feldspar, which make up the great mass of the formation, 

as normal anorthosites. The interstratified beds, in wbich granular pyroxene predomi· 

nates, would come under the denomination of dolerite or diabase, and the varieties with 

bronzite or diallage would, by most litbologists, be called euphotide or gabbro. Both of 
these names, however, would be wrongly applied; the name of gabbro, as Brongniart has 

shown, belongs to a diallagic ophiolite, or serpentine rock. The euphotide of Haiiy con· 

sists of smaragdite (a mixture of horublende and pyroxene) with saussurite, which as we 

have shown, is a compact epidote or zoisite, with a specific gravity of 3·38 - 3·38. Hence 

neither gabbro nor cuphotide are feldspathic rocks, although the euphotide of Mount Ro~e 
occasionally includes portions of a cleavable triclinic feldspar, and thus presents a trans· 

ition to the diallagic variety of diabase, with which modem lithologists have confounded 

this epidotic rock. (See Contributions to Euphotide and Sauseurite, Am. Jour. of Science, 

March, 1859.) 

Tbe name of diorite is, by good authorities, restricted to rocks whose dominant elements 

are triclinie feldspars with hornblende. In smaragdite, however, we have a mixture of 

hornblende with pyroxene, and in many of the so·called cuphotides, according to G. 

Rose, the hornblende entirely replaces the pyroxene; thus forming a transition between 

diorite and diabase; under which latter name we propose to include the compounds of trio 

olinic feldspars with every variety of pyroxene, except the black augite of the basalt group. 

E 
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To the rocks composed of augite and triclinic feldspars, are to be reserved the name of dole

rite. The pyroxenic anorthosites of the Laurentian sedes are then varieties of diabase, 

which includes hypersthenite or II),perite, the gabbro of Rose, and the euphotide of most 

modern authors, whicb latter rocks are forms of diallagic diabase, passing into diorite. 

It may here be remarked that although tbese anorthosites, as well as the gneissic rocks 

of the Laurentian series, are traversed by joints in various directions, nothing corresponding 

to slaty cleavage has ever been remarked, and that the lamination of these masses is 

apparently, in en'ry case, coincident with, and dependent upon, tbe original stratification 

of the sedimentary layers. It is only in the Huronian and ;;i1urian series that we meet 

with a foliation distinct from tbe bedding; this is confined to the argillites, and is wanting 

in the more crystalline sediments. 

27. Agalmatolite, Diana, New York. 

This rock has not yet been met with in Canada, but forms considerable masses at several 

localities among the Laurentian serie:o;, in St: Lawrence county, New York; where it is 

associated with beds ofoligist iron ore, and had l)een regarded as a serpentine, until Prof. 

C. U. Shepard shewed it, aluminous character, and gave it the name of dysyntribite. 

The subsequent analyscs of Smith and Brush showed it to be a hydrous silicate of 

alumina and potal'h, containing, accidentally, portions of Hme and magnesia, and having 

the composition of the agalmatolite of China. Prof. Brusb has since found this mineral 

crystallized in hexagollal prisms, "ith pyroxene, at Diana. It has the composition of 

the mineral gies('ckitu, with which it ~l'em8 identical, and also agrees with pinite. and with 

what had been previously named wilsonite. Tbis latter occurs in crystalline masse8, 

with pyroxene and mica, in the Laurentian lime, tones in Canada. An analysis of tbe 

mas8ivc agalmatolite from Diana, gave to Smith and Brush, silica 46'70, alumina 31'01, 

peroxyd of iron 3'69, potash, with trace; of soda, 11'68, water 5'30= 99·88. Farther illus

trations of this rock will be given in the descriptions of the Silurian rocks. 

28. Steatite, Elzivir. 

The mechanical and chemical analysis of this unctuous foliated rock, shows it to consist 

of talc, with small portions of quartz aud of magnetic iron. 

29. Pyraliolite, Grenville. 

Tbis rock forms considerable beds among the Laurentian limestones, both in Canada 

and New York; where it was first recognized by Prof. Emmons, and described by the 

name of rensselaerite. It appears, however, to be identical in chemical and physical cha

racters with the pyrallolite of Nordenskiold, whose name must take priodty. This sub_ 

stance occurs ma"ive, granular, and crystallized in the form of pyroxene. It has a speCific 

gravity of2'7 to 2'8, and a hardness of2'0 - 3'0, is unctuous, greenish in color, and except in 

its crystalline texture, cannot be distinguished from a compact talc; with which it is iden

tical in composition. One of several concordant analyses gave silica 61'60, magnesia 31'06, 

protoxyd of iron 1'53, water 0'60=99'79. It is in fact a monoclinic talc, and has, without 

any good reason, been regarded as a product of the alteration of pyroxene. 
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30. Pyroxene rock, with hornblende crystals, Madawaska. 

31. Hornblende rock, Indian River. 

This is a stratified rock, consisting of hornblende with a mixture of feldspar. It perhaps 

belongs to the anorthosite formation, and may be considered a diorite. 

32. Pyroxene rock, with sphene, Chatham. 

Small beds and interstratified masses of pyroxene rock, occur among the Laurentian 

limestones, and present many ,·arieties. In 30, we have a greenish-white massive and 

cry,tallized pyroxene, with II density of 3.27; associated with crystals of a dark green 

aluminous hornblende (pargasite), of density 3.05, and sometimes with black tourmaline. 

In 32, we have a rock made up of green pyroxene, with calcareous spar and quartz; 

holding crystals of sphene. :';ollll'timc, a feldspar en,ters into the aggregate, and the rock 

consists of quartz and pyrox('ut', "ith an orthoclasl', which is found to contain potash, 

with but little soda, The loxocla,,, of llreithaupt, which belongs to a compound rock of 

this kind, is, however, according to ~mith and Bru~h, an orthoclase, in which soda predom .. 

inates; and in a similar rock, with :-:pheDc, i~ occasionally found a triclinic species, like 

oligoclase. Scapolitc (a dimetric feldspar) wmetimes takes its place, giving rise to II 

pyroxeue and scapolite rock. 

33. Ophiolite, opaque and earthy, Calumet Island. 

:34. 

35. 

36. 

37. 

" pale green, Burgess. 

" retinalite, Talon Portage. 

" calcareous, yellow, Grenville. 

" " greenish, " 
We distinguish by the name of ophiolite, all rocks with a base of serpontine, In the 

Laurentian series, ophiolites occur, interstratilied with the limestones, but offer few varieties. 

Their colors are usually much paler than those of the Silurian serif"~, from which they differ 

in containing smaller proportions of the oxyd of iron, and in the absence of those of chrome 

and nickel; which are constantly present in the latter. The Laurentian ophiolites are 

sometimes, howcver, of a dark red color, from the presence or disseminated peroxyd of 

iron. The rctinalite of Thompson is but a light-colored and Ycry pure scrpcntiuf', which i. 

noticeable for its low specific gravity, 2,36-2.02, and its large proportion of watf'r, which 

equals 15,0 per cent. Th,"s," ophiolites sometimes include mica; and the calcareous mixture 

whieh they hold, is often dolomitic. 
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38. Limestone with apatite and pblogopite, Burgess. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

" " chrondodite and graphite, N ewborough. 

" " apatite, fluor, and spinel, Ross. 

" " brown tourmaline, Ross. 

" " quartz, Bastard. 

" " with pyroxene, ? 

" " grey, with hornblende, Marmora. 

" " graphite and sphene, Grenville. 

" " pyroxene, Horton. 

Four bands of crystalline limestone have been identified in the great Laurentian system, 

which arc equal in volume to the ordinary limestone formations of the fossiliferous rocks. 

Reposing upon a vast thickness of orthoclase gneiss, we have the lowest limestone band, 

of about 1500 feet; to this succeed about 4000 feet of similar gneiss, followed by a second 

limestone formation of 2500 feet; including two bands of qual1zite and hornblendic ortho

clase gneiss, equal to one halflhe volume. Following this, are 3500 feet of orthoclase gneiss, 

with quartzites at the base, and a third limestone band above; whose thickness varies in dif· 

ferent parts of its outcrop, from 60 to 1500 feet. This is overlaid by 1500 feet more of gneiss, 

and a fourth thin band of limestone; tollowed by 3400 feet ot quartzite and gneiss, exhibit· 

ing towards the summit, interstl'atified pOl·tions of anorthosites, which mark the passage 

to the succeeding formation. The thicknesscs assigned to these masses are, however, only 
approximative. 

The Laurentian limestones contain most of the mineral species which are met with in 

the crystalline limestones of other regions. Among them are apatite, lIuor, wollastonite, 
hornblende, pyroxene, chrondodite, phlogopite, 0l1hoclase, oligoclase, scapoli1e, garnet, 

idocrase, tourmaline, serpentine, loganite, agalmatolite, clintonite, volcknerite, quartz, 

spinel, corundum, zircon, sphene, iron and copper pyrites, and graphite. Many of these 
minerals, such as serpentine, chondrodite, graphite, and mica, are disseminated so as to 

mark the stratification of the limestones. The miea, in the pure limestones, generally 

occurs in small scales, but sometimes in large crystais. These last are, however, most 
frequent in pyroxenic beds, and often with a soft steatitic mineral, having the form of 

pyroxene, and the composition of pyrosclerite; to which it sustains the same relation as 

pyrallolite does to talc, and constitutes a new mineral species, called loganite. The magne

sian mica, or phlogopite, often yields plates more than a foot square; which may be SOOn in 
the accompanying collection of economic minerals. 

The contortions in the stratification of the limestone, show that it was once in a plastic 
condition, and the traces of its movement at that time, are curiously preserved, in several 

places, by thin interstratified layers of quartzite; which have been not only folded and 

broken, but twisted and rolled upon themselves, as leaves of paper would be in an agitated 

liquid. Occasionally we see the limestone extended among the overlying and broken 
layers of quartzite or of gneiss, and taking, for short distances, the form of an exotic rock. 

Phosphate of lime sometimes occurs in disseminated crystals or rounded masses, in these 

limestones. It is a lIuor-apatite, with but about one two·hundredth of chlOrine, and is 

occasionally accompauied by lIuor-spar, as in 40. These beds have been traced for several 

miles in the limestone, and are sometimes associated with layers of nearly pure crystalline 
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apatite. To one who is accustomed to look upon the graphite, and the great beds of iron 

ore in this system, as evidences of the intervention of organic life during the Laurentian 

period, these layers of phosphate of lime seem to be accumulations of coprolitic matters, 

from the animals (perhaps marine) of that period; in fact, the ancient representatives of 

modern guano beds. In the unaltered strata at the base of the Silurian system, layers of 

both limestone and sandstone, abound in phosphatic coprolites, apparently derived from 

the Lingulas, Orbiculas, Conularias, and Serpulite,. of those early times; the shells of all 

of which have been shown by ns to have essentially the composition of the skeletons of 

vertehrate animals.":"'Am. Jour. of Science (2), xvii. 236. 

47. Dolomite, with green mica, Indian River. 

48. 

49. 

" " white mica, Madawaska. 

" " tremolite, " 
Great bede of crystalline dolomite, and of limestones more or less magnesian, occur, 

interstratified with the purer limestones of tlli. serio" They are often very fine grained, 

and sometimes resemble statuary marble; others contain a portion ofperoxyd of iron, and 

weather to a reddish·brown. Foreign minerals are less abundant in the dolomites than in 

the limestones; but besides mica, tremolite, and quartz, f'erpentine sometimes abounds, 

forming a dolomitic ophiolite, W" shall consider the chemical and geological relations of 

dolomites, and the theory of their formation, in describing the Silurian rocks. 

II. ROCKS OF THE HUROi\'IAN SERIES. 

The rocks which have been designated as the Huronian series, rest upon those of the 

Laurentian system, and are in part made up of the ruins of the latter. The nnaltered 

and horizontal Lower Silurian strata, in thdr turn, repose upon the inclined and meta· 

morphosed Huronian rocks, which are therefore regarded as constituting a distinct and 

intermediate, formation. This seems. from its geological horizon, not less than from its 

lithological characters, to corn"pond to the quartzose division of the Primitive Slate For· 

mation of Scandinavia. The Huronian senes is ID{·t with at Lake Temiscaming, on the 

Ottawa, and on Lakes Huron and :-;uperior, It is not known farther eastward, but it is 

not unlikely that it con.litutes some portions of the Azoic rocks of the Upper Mississippi, 

and of Arkans8R and l\Ii.-.;tiouri. 

The thickness of tho Huronian series on the north shore of Lake Huron, iB approxima. 

tively estimated at 18,000 feet. Of this, more than 10,000 feet are quartzite., which are 

sometimes schistose and micaceous. The remainder consist" of chloritic and argillaceous 

slates. which occasionally hold epidote. and, like tbe quartzites, often become conglo· 

merates. Three small bands of impure limestone occur in this formation, two of which 

are associated with layers of chert or horn,tune. Throughout the wbole formation, are 

interstratified great beds of crystalline greenstono or diorite, sometimes several hundred 

feetin thickness. 

We remark in this sories of rocks, but a small amount of carbonate of lime, and an 

absence of well characterized gneis. or ortboclase feldspar rocks. An impure ferruginous 

serpentine has been observed in the series, near Marquette, hut no steatites nor talc 

slates. Its metalliferous minerals consist of beds of specular iron, to which species the great 

mines of Marquette, in Northern Michigan belong, and of large quantities of sulphurets 

of copper. The copper ores sometimes occur disseminated in the dioriteB or chloritie 

slates, but more generally in well·defined veins of quartz, which traverBe the dioritic rocks. 
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I 

1. Quartzite, white granular, Island near Grant's Islahd. 

2. " " vitreous, Grande Batture Point. 

3. " brown " Thessalon River. 

4. " " schistose, Lacloche. 

5. Limestone, slaty, Clear Lake. 

6. Quartzite, conglomerate, with jasper pebbles, Bruce Mines. 

7. " " " " 
Quartzite may be said to be the predominant rock in the Huronian series. Its colors 

are white, gray, brownish, and sometimes greenish or reddish, and its texture is various; 

it being sometimes vitreous, and at other times, a granular sandstone. It is not unfrequently 
schistose, and sometimes slightly micaceous or feldspathic, but true gneiss and mica slate 
have not been met with in this series. These quartzites often become conglomerate, from 

the presence of various colored pebbles of quartz and jasper. The latter are frequently 

blood-red in eolor, and being imbedded in a white or a greenish base, constitute a very 
beautiful rock. 

8. Argillite, bluish, talcoid, Spanish River. 

9. Hornstone, in limestone, Chert Point, Lake Superior. 

10. Limestone, 

11. " Lake Huron. 

The limestones of this series are but small in amount. One band of 300 feet in thickne88 
has however been traced for considerable distances. Its colors are chiefly greyish, green
ish, or buff, rarely white, and its fracture is conchoidal, and sometimes granular. It is 
often ferruginous and yellow-weathering, and is somewhat magnesian. Thin silicious 

layers give to its weathered surface a very uneven aspect. It is strikingly contrasted with 
the Laurentian limestones, by the absence of any pure crystalline varieties, or imbedded 
crystalline minerals. Two other bands, of 200 and 400 feet respectively, consist of similar 
impure limestones, with regular layers of yellowish chert, the latter predominating. Beds 
of this chert or hornstone are sometimes interstratified with the adjacent quartzites. 

12. Argillite, greenish, Grant's Island, Lake Huron. 

13. " " with pyritous copper, Root River, Lake Huron. 

Beds of clay slate are sometimes met with in this series; they are OCCasionally bluish 

and talcose in their aspect, and at other times greenish, and apparently somewhat 
chloritic. We have noted the absence of clay slates from the Laurentian system; and their 
presence in the Huronian series, shows a condition of things approaching to that of the 

Silurian period, when we find these rocks in much greater abundance. 



14. 

15. 

16. 

17. 
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Silicious slates, Mississaugui. 

" " Clear Lake. 

" " conglomerate, Echo Lake. 

" " " " 
Great mMses of a greenish slaty rock are met with in this series, which varies in hardness 

and texture, from a silicious slate, passing; into hornstone, on the one hand, to an 

argillaceous or a chloritic slate, which is sometimes epidotic, on the other. These slaws 

freqnently inclnde peLLll" of crystalline rocks, which are chiefly feldspathic, and derived 

from the Laurentian strata. With the,e are, however, sometimes mingled others of quartz 

and ofvariouB colored jaspers. The pebbles vary much in tlU'ir amount, and the rocks pass 

from ordinary slat('~, to what hayc been d(""'ignatcd in tho de .... criptions of this r:erics, as 

slate conglomerates. The matrix of tlu':-,(' is sometimes an argil1accous or chloritic slate, 

aud occasionally becomes very quartzose, pas~illg into a quartzite; 80 that it i.s not easy 

to draw the dbtinction between the conglomerate slates, and the jasper conglomerates of 

the quartzites. 

18. Diorite, compact. 

19. " 
20. " 

fine grained, Dirty Lake. 

coarse grained, " 
The diorites or greenstones of the Huronian series are intercalated in beds, alike with the 

quartzol'C' and the argillaceous and cbI?ritic mcmber~. They are Rometimes coarse grained 

and crystalline, being made of dark grel'll hornblende and a grl'l'nish feldspar, In other 

parts, the rock becomes fin('r and even compact in ih: texture, and it is frequently porpbyr .. 

itic from the presenco of crystals of leldt:'par. Great maS"'('R of the rock become I'cbit;tose, 

and are often intermingkd with a consideralJl(' amount of chlorite, I,a)o;~illg into dioritic and 

chloritic slates; which arc onen associatod with a considerable amount of epidote, gene· 

rally granular or imperfectly crystallized. In one locality, amygdaloidal ,trata, holding in 

theircl'lIs, quartz and calcite, are found interstratificd with the chloritic and the porphyritic 

b('tl~. In some few instanct· . ...:, the feldspar in the coarse-grained diorite becomes reddish, 

and the rock includes a little quartz, passing into a vari,'ty of syenite. The Huronian 

series is traversed, like the Laurentian, by dykes of greenstune trap; but the great beds of 

diorite just noticed, are considered to be altered sedimentary rocks. 
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III. ROCKS OF THE SILURIAN SERIES. 

The Notre-Dame and Shickshock Mountains are the north-eastern prolongation of the 

great Appalaclllan chain, which extends from the Gulf of St. Lawrence, nearly to the 

Gnlfof 1I1exico. These mountains, at least in Canada and New England, are altered sedi

ments of Pal:eozoic age, and arc referred to the Quebec group; wlllch corresponds to the 
inferior part of the Lower Silurian <erics. They attain, in some places, a height of more 

than 4000 fcet above the <"a, and appear to be generally synclinal in their structure. The 

rocks are highly metamorpho,c-<i in tho mountainous region, wlllch constitutes a narrow 

belt, but on the north and we,1 of this are found in a comparatively unaltered state. 

Th,·<(' hill., and the region around them, offer almost every vari"ly of metamorphic 

sediments, hut theyaro very deficiC-U1 in inlru<ive rocks, of which scarcely a single dyke 

can be met with. The country on both sides of the altered mountainous belt, abounds 

in intrusive masse' of "arious kinds, some of wlllch will be described in the succeeding 

portion of this catalogue. 

1. Gneiss, Sutton Mountain. 

lA. Gneiss, granitic, St. Joseph. 

Great masses of orthoclase gneiss are met with in this series. They are generally fine

grained, and are more quartzose than those of the Laurentian syslem; with wlllch the 

practiced observer will never confound them. The coarse-grained and porphyritic reddish 

and white varieties are nevcr met with, and the gneiss is generally of pale greyish or 

greenish hues. In some cases, great portions of it are so destitute of marks of strati

fication, that but for their relations to the adjacent beds, they might be taken for intrusive 

masses. The mica is generally wlllte or greyish, and in small quantity. 

2. Anorthosite, Melbourne. 

2A. 

3. 

" Orford. 

" with serpentine. 

Rocke composed oftriclinic feldspars, and representing the anorthosites of the Lauren
tian system, are common in tills series; they are however nevor coarsely crystalline, and 

are often compact. In some cases the feldspar approaches to albite or to oligoclase in 

composition, Through an intermixture of hornblende, these rocks pass into diorite. 
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4. Diorite, St. Francis. 

5. " 
6. " 
7. " 
8. " 

Tring. 

Acton. 

" 
St. Joseph. 

In the diorites of this serie" the frldspar i. sometimes the predominant element. One 

from Orford was found, by analysis, to consist of sixty-four parts of albite, and thirty-six 

of hornblende; another contained sen'nty-four parts of a feldspar, which was near albite 

in composition, hut contained as much potash as soda. Others of these diorites exhibit 

a predominant of hornblende, often mingled with a chloritic mineral, and constitute veri 

table greenstones; which, however, appear to be in all cases sedimentary rocks. Theyare 

frequently so finely granular as to appear at first sight homogeneous, while at others tbey 

are rather coarsely crystalline, or som,·times porphyritic, from the presence of large feld

spar crystals. The specimen from St. Jos.ph is associated with compact white garnet and 

crystallized hornblende. 

9. Epidosite (epidote and quartz), l\Ielbourne. 

10. " schistose, with oligist iron, " 

11. " chloritic, with epidote nodules, St. Armand. 

12. Epidotic rock, with calcite and argillite, St. Joseph. 

Epidote is a characteristic mineral of great portions of tbis series. Sometimes it forms 

with quartz, a fine-grained compact rock, which is found in thick beds in the Shick

shock l\1ountains. At others, the epidote is disseminated in nodules, in a fine grained sili

cious rock, which often becomes chloritic or argillaceous. 

13. Garnet-rock, St. Joseph. 

A massive white lime-alumina garnet occurs in beds in this series, sometimes in contact 

with ophiolite, or mingled with feldspar and hornblende (as in 8), or with an admixture of 

serpentine. This garnet-rock is extremely tough, in some cascs imperfectly cry,talline, 

and has a specific gravity, when pure, of 3'53. Other specimens, probably mingled with 

feldspar or hornblende, and greyish or greenish in color, have a density of 3'3-8'4. 

14. Epidotic rock, argillaceous, St. Joseph. 

15. " " " " " 
These specimens, which shonld be placed with 12, from the same locality, arc from a 

great mass of argillaceous rock, which passos into red shale in some parts, and in others, 

is concretionary in its strnctuf(·. It wonld appear as if t!le clay had originally contained 

septaria, the fissnres in which, as well as tbe interstices, have become filled with epidote, 

which is often crystalized, calcite, qnartz, and sometimes talc. These altered argillites are 

in the immediate vicinity of the opbolites, and, in some specimens, much resemble the 

gabllro rossi of the Italian geologists, 
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16. Mica-rock, Shipton. 

17_ 

18. 

19. 

20_ 

This soft grey 8chist08e rock, a bed of which has been wrought as a variety of potstone, 

has nearly the composition of a hydrous mica, with only three per cent of alkalies, and 

fifty-one per cent. of silica. 

Mica-schist, Sutton. 

" 
" 
" 

" St. Joseph. 

" Ireland. 

" Ste_ Marie. 

These mica-schists are very variablc in their nature, and often highly quartzose; not un

frequeutly they have the aspect of what are called talcose slates, without however contain

ing any magnesia, and owe their peculiar characters to a mica like that of 16, or perhaps 

to pholerite or pyrophyIite. l'holerite is sometimes found in a pure state, in fissures in 

the sandstones ofthi. ,eri,'s; and pyrophyIlite forms beds, resembling steatite,in the same 

formation in the southern United State,; where it also occurs crystallized with quartz. 

21. Argillite, talcoid, Ireland. 

22. " plumbaginous, Melbourne. 

2:3. Mica-schist. 

24. Sandstone, Granby. 

()
..... 1) • 

26. 

27. 

28_ 

29. 

Argillite, reddish, Ste_ Marie. 

" bluish " 
" with orthoclase and quartz, Cleveland. 

" chloritic, Durham. 

" with red orthoclase, Cleveland.' 

The argillaceous rocks of this series present many varieties, from roofing-slates, and 

talcoid and plumbaginous shales, to others which are more or less chloritic or micaceons. 

The specimcn 27 is remarkable from containing small oval masses of regular outline, con
sisting of orthoclase and quartz. Their exterior portion is generally of feldspar, the centre 

being filled with quartz; but sometimes the one or the other is wanting, and the kernels 

consist of quartz or of feldspar only. These oval masses, which are from one-eighth to 

one-half an inch in length, have their greater diameters parallel. The rock might be 

called an amygdaloid. Some portions of these argillites are penetrated by small veins 

and irregular masses of bright red orthoclase. This feldspar is occasionally found in veins 

with quartz, chlorite, and bitter-spar, intersecting these slates. 
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30. Chloritoid-schist, Leeds. 

Chloritoid is abundant in quartzose mica schists, in tWs series. It is generally in small 

plates, but sometimes in tables one-fourth of an inch in diameter, often arranged in sphe

rical aggregations. It has a specific gravity of 3'5, ani the usual composition of the 

species. Chloritoid is identical with the barytophyllite and the sismondine of different 

authors. It is also supposed to be the phyllite of Thompson, and the ottrelite of Haiiy, 

both of wWch closely resemble it in appearance. 

31. Iron-schist or itabirite, Sutton. 

32. 

33. 

" " " 
" " Plymouth, Vt. 

Great beds of a rock made of scales of specular iron, with quartz and chlorite, are met 

with in the altered ;-';ilurian strata. Tbey are sometimes rich iron or(,s, and at other times 

contain but small portions of the mdallic uxyd. These specular schists often include 

a portion of titanic acid, which i." occa8ionally t'l'f'll in tbe form of rutile or of sphene, 

crystallized in v("i"" sometimes with feld,!,ar. Theoe rocks are apparently identical with 

the itabirite of Brazil. 

34_ Magnetic iron in dolomite, Sutton. 

Magnetic iron orc il'l often found in th£'l'c rocks, in irregular beds or masses in 8erp~n· 

tine. In Yaudreuil, there is found a bed of granular ore, of which two-thirds are pure 

magnetite, and the remainder ilmenite; the two bl'iIlg intimately mixed. Grains and 

octahedral cry,tals of magnetite also occur ill the chloritic schists, and in the pre'sent speci

men, the crystals are so abundantly disseminated in somo parts of a bed of chloritic 

dolomite as to constitute a valuahle iron ore. This dolomite is remarkable for containing 

eight per cent. of carhonate of manganese. 

35. Copper pyrites in chloritic limestone, Ascot_ 

36. Variegated copper in micaceous schist, Sutton_ 

37. " " " " " 
Copper is abundantly distributed in tWs formation, generally disseminated in the beds, 

and forming an integral portion of the rock, in the sbape of grains or lenticular patches. 

The yellow and variegated sulphurets, copper glance, and ooml"limes native copper, are 

~et with alike in quartzose, argillaceous, micaceous, and chloritic slatcs, in limestone8, and 

in dolomites. AtActon, the latter two ores form the cementing material of a conglomerate 

rock, made up of limestone and silicious matters. The copper in these strata seems to 

have been a contemporaneous deposit from aqueous solutions. 
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38. Hornblende rock, with garnets, Shickshock Mts. 

Beds of black crystalline hornblende rock, including small crystals of red garnet, ocour 

with the serpentines of Mount Albert. In many other parts, hornblende in the form of 

actinolite, or a tough, fibrous variety allied to it, forms beds of great thickness. 

39. DiaUage rock, Orford. 

Diallage is abundant, not only a, a component of some ophiolite., but sometimes form· 

ing a rock, either by itsclf, or with a little mixture of an amorphous mineral, which 

app"oaches to pyrosclerite in its composition. 

40. Ophiolite, (serpentine,) Orford. 

41. 

42. 

43. 

44. 

" St. Joseph. 

" Melbourne. 

" conglomerate, Orford. 

" schistose, Melbourne. 

Under the name of ophiolite we include those rockA which have serpentine for their 

base. The normal ophiolites are nea,.ly pure scrpelltillc, while some are mixtures of 
serpentine and carbonate of lime (calcareous ophiolites), and others dolomitic and 

maguesitic ophiolites; containing reFpf>ctivrly dolontite and carbonate of magnesia, often 

in large proportiolls. All of the~e yaddjp~ are met with in Canada, or in the adjacent 

state of Vermont. 'J"IH',-" compound ophiolites are sometimes porpby,itic from tbe pre· 

sence of diallag" (the Jluli:m gabbro), At other times, thpy have the aspect of con glome

rates, exllibiting rounded or angular massc~ of pure serpentine of ,'aliouR sizeR, imbedded 

in a dolomitic paste, it"clf more or Ie" colored by intermingled ""rpentine. A magnesitic 

ophiolite from Vermont has a gnrissoid .trllcture, due to the arrangement of the crystal. 

line magnc<ite spar, with Inmell'" of talc, apparently marking plan OR of stratification. 

The oplliolite of Mount Albert is marked ,,~th red and green baud_, (see specimen 59,) 

wbicb have the aspect. of sedimentary layers; aud the relations of tbe ophiolite through. 

out tbis series, where its outcrop has been followed fill' hundreds of miles, are always 

those of an intel'8tratified deposit, and never of an eruptive rock. It occnrs witb dolomite, 

magnesite, steatite, diorite and argillite, with ench one of which it has been found in con. 
tact, and it seems sometimes to replace the other magnesian rocks. Jls beds vary from 

a few yards to several huudred feet in thicknp", The colors of the_e ophiolites are of 

various shades of green; generall:' much darker than tho"e of the Laurentian seties. Ared 

color sometimes occurs in patches and bands, or pervades t.bo whole mass; this, in 

some cases, at. least, is due to an inte,mixture of red bematite. }'oliated and fibrous va

rieties (baltimorite and cbrysotiJe) are frequently found in veins in tbese ophiolites. 

Chromic iron is also a characteriRtic mineral, in grains, 01' in interet-ratified beds or lenti. 

cular mas<e", often of large size. Magnetic iron occurs in tbese ophiolites, both in grains 

and beds, sometimes with ilmenite. 
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The analyses of the serpentines of these ophiolites show them to contain from seven to 
ten per cent. ofprotoxyd of iron, to which they owe their color, besides small portions of 

oxyds of chrome and nickel. These two metals often occnl' in the magne,ian rocks of 

this series, in t.he form of chromic iron and sulphuret of nickel; but are in many cases 

preseut asintcgral portions ofthe silicate. This i, true, not only of the serpeutines, but of 

the diallage and actinolite rocks, and many of the dolomites and magnesites. It would 

seem that chrome and nickel were constant accompaniments of the magnesian deposits of 

the present series. We have also detected these metals in the ophiolites of California, of 

Portsoy in Hcotland, Cornwall, the Vosges ~lountains, ~Iount It"",, aud Corsica; while 

they are wanting in the Laurentian ophiolites of Canada, and in specimens of serpentine 

from Norway, supposed to be of tile same formation. 

45. Steatite, Bolton. 

46. " with bitter-spar, Ireland. 

Besides the so-called talco,,' <Iates of thiSferics, which arc for the greater part aluminous, 

true talc slates, or ~chistose varieties of stt:atitc an' nut unfrcquent. Th(,~l' are t'omctimes 

nearly pure talc, and at others mingled with hornblende, in the lorm of actinolite, or with 

bitter-spar. They yicld to analysis a few thousaudths of oxyd of nickel. 

47. Chlorite (potstone,) Bolton. 

The chloritic slales of this series are often mingled with quartz and with epidote, and 

sometimes with I:'pccular iron. In other cases, however, beds of pure, compact, and some

what schistose chlorite, occur. 

48. Magnesite, Sutton. 

49. " Bolton. 

Magn"site rocks have been met with ill three localities III this series. That of SuttOIi 

occurs with dolomite and steatite, and consists of carbonate of magnesia with some car

bonate of iron, intermixed with graius ofa feldspathic mineral, and a green, chromiferous 

mica. The magnesite o~ Bolton forms an immense hed, between steatite aud diorite, 

and contains a mixture of grains of quartz, besides email portions of both chrome and 

nickel. In a tbird locality, the magnesite, whioh is compact, earthy, and yellow-weather

ing, is interstratilied with argillite, lind resemble8 in appearance many of the magneBili1i 

limestones of the region. 
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50. Dolomite, Leeds. 

51. " conglomerate, Leeds. 

52. " " Shefford. 

53. Limestone, Ste. Maric, Beauce. 

54. " plumbaginous, i\Ielbourne. 

Dolomite" or magnesian limestones, are abundant in this series, and freqnently accom· 

pany the ophiolites, into the composition of which, as we have seen, they often enter. 

The,e dolomites arc gencrally ferruginous, often cOlltaiuing eight or ten per cent. of car· 

bonate of iroD, and ~ometimes as much carbonate of manganese. They are often 

mingkd witb a portion of clay, or of silicious sand, sometimes considerable in amount. and 

very frequcutly become conglomerates, enclosing pebbles or rounded masses of pure 

limestone, and more rarely ofsandstonC', shale, or dolomite, in a paste of ferruginous red· 

weathering magnesian limestone. In some case~, these rocks have the composition of a 

true dolomite, in which the oxyds of iron and manganese replace a portion of magnesia. 

In others, the quantity of lime is not equivalent to the other protoxyd bases, and we have 

a pat-.-.;agl' to the l.llagll('~itt':-; already describeu; which arc rocks consisting of carbonates of 

magnc8ia aud iron, with little or no caruonate of lime. The carbonate of iron occa~ion

ally predominates in thesc, and in one iw .. tance, a bed ofspathic carbonate of iron occurs. 

The foreign minerals of these rocks arc tl'W ill uumLcr; chlorite, talc, hornblende, pyrox .. 

enc,and brown garnet are i'ometime:-: met with, and a green chrom.iferous mica, probably 

allied to fuchsite, occur, in small scales, both in the magnesites and in the dolomites. 

An emerald-green garnet with ~ix per cent. of chrome, is also, in one place, associated 

witll tllest' magne .... iall rocks. "~ith the ferruginous dolomites, are often interstrati1ied beds 

of pure limestone, which frequently cnc]o:-:e concretionary fibrous masses, made up of 

concentric layers, like the recent deilQ.:;its oftraYertine frorn calcareous waters. 

The conditions under which th('~l' dolomites and pure limestones are associated, are such 

as to leave no doubt that they have been contemporaneous deposits, and to forbid the 

notion of the formation of dolomite by any subsequent alteration of the limestones. In a 

serie, of investigations pulJlished in the Reports of the Gcological ~\lrvey for 185; and 1858. 

we have endeavored to explain tbe origin ofthe,e carbonates of lime and magne,ia, and 

tlH'ir ai'~ociations ill nature. It hus thrre Ul'('U shown that when waters holding bicar .. 

bonate of soda in .... olution. act upon sea-water, containing chlorids of calcium and 

magnesium, the wholt· of the lillie is fir,t precipitated in the form of carbonate, with but 

a very small proportion of magllc,ia. A farther addition of the alkaline carbonate, 

if fresh supplies of lime salts arc excluded, gives rise to a very soluble bicarbonate of 

magnesia, wWch, by evaporation, is separated as a hydrous carbonate. This, when heated 

alone to 300° F .. under pressun', to pre"cnt the loss of carbonic acid, is changed into mag. 

nesite, but if mingled with carbonate of lime, a double salt results, which is dolomite. The 

sources of the alkaline carbonate' are to be found in decomposing feldspars; the surface 

waters from regions of feldspathic rocks, and the splings which tra"erse tho debris of such 

rocks, are still, at the pn''''nt day, impregnated with carbonates of soda and lime; in the 

lattor caoc. they arc oft"n accompanied ",th oxyd of iron and with rarer metals. In this 

way tIll' metalliferous character of many dolomitic formations is explained. The carbonated 

rocks have thus been formed by a ,erics of decompositions, the results of which are 

represented by thl' clays and argillites (which are feldspars that have lost a portion of 

their alkali), by tho limestones and dolomites, and by the chloride of sodium in the sea, 

and in the rocky strata. All limestones, as well as dolomites, are the result of this chemical 

process, which furnishes) the elements for the limestones of organic origin. Great masses 
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ofcarhonate ofHme, in various formations, a8 for example the statuary marbles ofLowcr 

Silurian age, in Vermont, are purely chemical in their origin, and do not result from the 

metamorphi,m of fossiliferous limestones. 

These. views were first enunciated in the reports of the Canada Geological Survey, 

already cited, and in the Am. Jonr. Science, )1ay 1858, xxv, 102, and (iuar. Jour. (jeol. 

Soc. London, for 1859, p. 492. In a sealed packet deposited by Cordier, with the French 

Academy, 80me years ago, and opened since his death, the same views arc suggested. 

-Comptcs Rendusde /'A('(((I" PI'h.17, 181.2. 

The magnesian limestonf'R, commonly 8f'80ciated with bedR or maf:Rf'.~ of gypsum, appear 

to have becn formed by a reaction pointed ont in the above Reports; in virtue of which, 

solntions of bicarbonate of lime, when mingled ,,~th rnl]lorating watl'fS holding sulphate 

of magnesia, give rise to sulphate of lime, which i, first separated, and to:t more soluble 

hicarbonate ofmaglH'sia, which i, depo,ited byfurtl,erevaporation, mingl,·,l with a farther 

portion of carbonate of Jime. The sulphate of magnrsia, which, in C':l1lad:l, as f'1...;('where, 

often exudes from thel"C' dolomites, appears not to be due, to a subsequent rcnction between 

the dolomite and the gypsum, but to have been an original element of these rucko. 

55. Chert, Cape Rouge. 

56. Sandstone, St. Nicholas. 

57. " " 
58. Agalmatolite, " 

The agalmatolite of St. Nicholas, which had at fir.'t been taken for serpentine, was 

d('~crib('d. with analyses, in the ]~I'port of the ~urvey f()f 1850, undorthe nanl{' of pal'ophitc. 

The suh"equcnt analysis of the dp .. yntribitf' of ~hcpard, from the Laurentian seriC' .... sh('w{'(1 

the identity of the two rocks which havc, as already femarked onpnge 67, the comp()~ition 

of ag-almatolite or of the onko~in of liol)eII. The f'pccimclls from :--;t. Nicholas form fmn 

layer~. often concretionary, in an earthy shale, wWch has apparently the samc compo . .:itioll. 

In other localities in t1Ii:-; seric!', howev('f, the a~almatolite appear." a:-; a BOft, UllctUOU:-;. 

translucent, yeIIowish-gn'('I1 rock, which is l'itller granular, or has all indistinctly Jign(·oll." 

structure, with a satiny lu~trc. 

D('I'f)~it~ of silica, which arc ('\'i(kntly of chemical origin, and which al"l"ume the form. .. 

ofhornston(' or jaspf'r, as till'y includ(' morc or If':';:'; argiIIaceou:-; 01' fcrrugillous matter, ar(' 

Dot ullfrcqUl'lIt among the mecl1anical ~{'iliment8 of this ."l'lies. The two spl'cimell~ uf 

sandstone from the unaltered strata of the (llH'!JllC group at st. Nicholas, nrc sup}lo~l'd to 

rl'pn':-;ent tIlt, grallitic gnt'i:-;:.; of the alh'ft'd portions of the same formation. The Cl'm('nt, 

in some ofthcso sand~tone)o1, i..- a feldspatllic matter, rich in potash; and tho analysis of the 

rock, as a whole, gives a composition identical with the mixture of quartz, orthoclase, and 

mica, which constitutes this gneiss. Tlu' metamorphism of these aluminous rock:-; consist-s, 

then, simply in the crystallization of the si1icaks of alumina an,l alkali in the sediment,. a 

reaction which h" taken place at no very ele"ated temperature; the alkaline silicates and 

carbonates, by which the watcrf' of these scdimcnts are impregnated, aiding the }lroc('~s, 

At the same time, the reactions lwtW('('ll the silicious and argillacoous matteTs, and the 

earthy carbonat"" in the presence of tbeoe alkaline solutions, give rise to chlorik, garnet, 

and epidotC'. These views, together with \'arious experiments on the artificial formation 

of silicates, were published in the Am. Jour. Science for May 1857, p. 438, and the 1'roc. 

Royal :-;ociety for May 7, 1857. They are also given in the Report of the G('ological Survey 

of Canada for 1856, p. 479; all of which appeared anterior to the first publication of 

Daubree; who, in November 1857, bronght forward some striking experiments in support 

of the theory of the metamorphism of sediments, at comparatively low temperatures, by 

the intervention of alkaline salts. 
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In the Report for 1858, p. 188, will be found some account of the results of local meta

morpbism of limestone near a trap dyke atlllontreal. Tbe limestone here contains a portion 

of an argillaceous matter, witb 70 per cent. of silica, consisting of finely divided ortho· 

clase and quartz. Wbere the beds have been reudered crystalline, near tbe intrusive 

rock, these substances have become saturated with lime, magnesia, and oxyd of iron; 

and there results a silicate of these bases, with alumina, containing OulY 40 per cent. 
of silica. By similar reactions, the various silicates of lime and magnesia, both hydrated 

and anhydrous, may be formed; including both serpentine and talc. Steatite is however 

doubtless but the result of the molecular metamorphism of sepiolite, a silicate of magnesia 
wbich occurS in beds in many Tertiary deposits; and ophiolites have probably originated 

in beds of a similar magnesian silicate. Tbe source of these silicates may be traced to the 

spontaneous evaporation of natural waters, many of which deposit silicates of lime, 
magll('~ia, and oxyd of iron. Tlic proportion of silica in solution in the ,.,atera of the 

uttawa River, is one third of all tbe solid matters (which amount to 6 pa11s in 100,000), and 

a part of tbis remains dissolved, together witb lime and carbonate of soda, in the 

conccntrated water; wbich, like tbat of tbe :;t. Lawrence, deposits an eartby silicate by 

fartber evaporation. (Report of (300!. Survey for 1853-56, p. 360.) 
Tbe problem of rock metamorphism is tbe conversion of mechanical or chemical 

sediments into definite mineral species, by molecular changes, or by cbemical reactions 

bdweell their clements. Pseudomorphi:-;m, which is the Change of one mineral species 

iuto another, by the introduction, or the elimination of some element, presupposes 

metamorphism j since only the definite mineral species of metamorphic rocks can be the 

subjects of tbis process. To confound metamorphism with pseudomorphism, as Bome 

have done, is therelorc an error. It may be further remarked, that, although certain 

pscudomorpilic changes may take place in some miueral species, in veins, and near to 

the surface, the alteration of great masses of silicated rocks by such a process, is an 

uUIJroved hypothesis. 

IV. INTRUSIVE ROCKS. 

The results of recent geological investigations in various parts of tbe world, lead to the 
conclusion that many rocks, formerly regarded as intrusive or exotic, are really sediments, 

altered in situ, or indigenous rocks. Such is the case with many granites, syenitet', green

stones, amygdaloids, porpbyries and serpentines; all of wbich are represented among the 
altered ,trala of Canada. These sediments at the time of tbeir metamorphism, were how

ever in such a plastic state, that they were sometimes displaced and forced among the 

overlying and disrupted strata. It is not improbable that tbe intrusive granites, which are 
so abundant among tbe Devonian rocks to the south and west of tbe Notre-Dame ~Ioun

tains, aretbe equivalents of tbe feldspathic sandstone and granitoid gneiss of the lower 

Silurian series. It is worthy of note, that intrusive masses are extremely rare in the Lan

rentian system. so far as known, except in one small area in the counties of Grenville and 

Ar!(cnteuil, where a succession of eruptions of dolerite, syenite, and q uartziferous porphyry, 
occurred before the commencement of the Silurian period. In the same way, the 

great masses of the Lower Silurian mountains are free from intrusive rocks. To tbe 
south-east of them, however, occur the Devonian granites just mentioned, and to the 

north-west, along the vallies of the :-;1. Lawrence and Lake Champlain, are a series of in
trusive dolerites, diOrites, and trachytes. The most remarkable of these, in Canada 
form a line of isolated hills, eigbt in number, extending about ninety miles along the line 

of an undulation, whicb runs nearly east and west, or almost transverse to tbe Notre

Dame Mountains, and has disturbed the Lower Silurian strata. Tbese hills, beginning from 

the wost, are Rigaud, Mount Hoyal, Montarville, Belooil, Rongemont, Yamaska, Brome 

and Shefford Mountains, to which may be added Mount Johnson, or Monnoir, a little to 

the south of this line. Brome and Shefford are on tbe confines of the metamorpbic region. 

These masses, which were intruded among the memhers of tbe Lower Silnrian series, have 
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been left by denudation, 88 hills, covering areas ofsoveral miles, and sometimes more than 

1000 foot in height, and present great varieties in composition. Brame and Shefford are 

granitoid trachytes, Yamaska, partly trachyte and partly diorite; to which latter rock also 

belongs Belooil, so far as examined, and Monnoir. Rougemont, lIiontarville, and Mount 

Royal are dolerites, and Rigaud is, in great part, a granitoid trachyte. Dykes of numerous 

varieties of trachyte and of phonolite, cut the dolerites of Mount Royal, and the shales of 

the Hudson River formation. The conglomerate of St. Helen, which overlies and encloses 

m888es of Upper Silurian limestone, 88 well 88 fragments of granitoid dolerite, is in its turn 

traversed by dykes of a newer rock, which is also a dolerite. The strata in the vicinity of 

these intrusive m88ses are not altered, eXCi'pt near tho line of contact. (Sec page RU.) 

The present collection includes only a few of tile more characterbtic varieties of theso 

intrusive rocks. 

1. Quartziferous Porphyry, Grenville. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

In the county of Grenville, the Laurentian limestones and gneiss are successively cut by 

intrusive m88ses of dolerite, syenite, and quartziferous porphyry, all of wllich rocks are 

older than the Silurian period. The last of the,,', which is an orthophyre or felsite por
phyry, has a compact, apparently homogeneous base, inclosing crystals of orthoclase, and 

more rarely, grains of quartz. The color of the crystals is of different shades of red, while 

the baBe varies from black to purplish and !(rcl'nish hues, and is found by analysis to con
sist of an intimate mixture of orthoclase and quartz, colored apparently by oxyd of iron. 

This porphyry receives a fine polish, and Bome varieties of it arc very beautiful. 

Trachyte, granitoid, with hornblende, Shefford Mountain. 

" " " mica, Brome Mountain. 

" " " " Yamaska " 

" compact, with pyrites, Montreal. 

" " " 

" " " 

" " red-weathering, " 

" " Lachine. 

" porphyritic, Montreal. 

The mountains of Shefford and Brome arc m888es of intrusive rock, which break through 

the shales of the Quebec group; the latter, which is tbe larger, occupying an area of about 

twenty squaro miles, Th,'''' mountain. are composed of a granular rock, which might be 

mistaken [.)r granit .. , butforthe absellce of 'Juartz. It is an aggregate of crystalline grains 
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of orthoclase feldspar, with a small admixture of hornblende or black mica, which appcl 

in different parts to replace one another. The rock is somE,times line-grained, but in OthE 

parts consists of cleavable forms of orthoclase, which are occasionally half an inch i 

length. Small grains of magnetite, and of yellow sphene are also sparingly disseminate. 

This rock, from the absence of any mineral as a cementing medium between the grail 

of feldspar, is very friable, and rapidly disintegrates at the surface. Its structure an 

composition arc such that it may be designated a granitoid trachyte. The feldspar has 

specific gnnity of 2'56. One of ,everal concordant analyses, from different localities, ga, 

for its composition: silica 65'15, alumina 20'55, lime 0'73, potash 6'39, soda 6'67, vol: 

tile 0'50 = 99'99. 

A variety of this trachyte, from a dyke ncar Chambly, consists of large well-define 

orthoclase crystals, in a tine-grained, lamellar base, both having nearly the same compoE 

tion as that just given. The vicinity of ~1(Jlltrcnl abounds in trachytic dykes, which al 

generally fine-grained; they arc ,omciimes crystalline, and at others earthy in texture, an 

are occasionally porphyritic from the preoencc of feldspar crystals. They are generaU 

white or grey, and more rarely lavender-colored or purplish in hue. These trachytes ofte 

contain dis>eminated earthy carbonates, in some cases amounting to from seven to fiftee 
per cent., and consisting of carbonate of lime, with considerable proportions of carbonat 

of magnesia and protoxyd of iron. These varieties of trachytes are often grey, g-ranula 

and "nb-vitreous, but effervesce freely with acills. The more earthy of them are som 

times weathered to a little depth, and reddi'h from tlle peroxydation of the iron. TI 

Insoluble residue of all these rocks approaches in composition to the orthoclase abo. 

described. In some cas"s, thcse trachytes contain an admixture of a hydrated silicat 

which gelatinizes with acids, and has the composition of a:zeolit£: through this admixtul 
they pass into phonolite. 

11. Phonolite, Lachine. 

This rock forms a large dyke, traversing the shales of the t:tiaa formation. It is a faw: 

colored compact mass, with a somewhat schistose fracture, and has a specific gru\ity of on 
2'41. It efferveFccs 'lightly, and gelatinizcs with acids, and is found by analy,is to consi 

of from forty-five to fifty-five per cent. of an insoluble potash feldf'par, near to orthocla 

in composition, with from thirty-six to forty-six per cent. of a soluble hydrous silicate 

alumina and soda, closely approaching to natrolite; besides about seven per cent. 
carbonates of Iimc and protoxyd of iron, in nearly equal proportions. 

12_ Dolerite (Oligoclasic), Mount Johnson. 

The isolated Mount Johnson, or Monnoir, as it is sometimes Called, consists ofa granul 

diorite, made up of black crystalline hornblende and white cleavable feldspar, with SID, 

crystal. of aml"r·yellow sphene. The rock is sometimE'" finely granular, but more ge 

erally coarsely granitOid or pOrphyritic; the crystals of feldspar, which is the predomina 

mineral, being frequently an inch or more in length. They have a specific gravity 

2-63-2'65. and the ("onlpositioll ofliligocla."\C'. 1t:-; analy:::ds gan' silicll62'OS. alumina 22'~ 
~JI Tux)'d of iroll 0';5, lillH: 3'96. potu:-;h J .~(), soda 7'35, volatile o·~o = !:.tH'Ul, 
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. 13. Diorite (Anorthic), Yamaska Mountain. 

The diorite of Yamaska much resembles the last, being made up of black hornblende, 

with a white feldspar, and small grains of sphene and magnetic iron. It is sometimes 

granular, but the feldspar often presents striated cleavage planes, half an inch in breadth, 

which have a specific gravity of 2'75-2'76, and a composition near that of anorthite. Its 

analysis gave silica 46'90, alumina 31'10, peroxyd of iron 1'35, lime 16'07, magnesia 0'65, 

potash 0'58, soda 1'77, volatile 1'00 = 99'42. 

This beautiful diorite makes up a large part of the mass of Yamaska monntain, but the 
remainder is a granitoid trachyte (4). This is more micaceous than that of Brome, and 

consists in great part of a feldspar, which approaches oligoclase or andesine in composition. 

14. Dolerite, Montarville. 

15. 

16. 

17. 

18. 

19. 

20. 

" " 

" Mount Royal. 

" " " 
" (Peridotite), Rougemont. 

" " Montarville. 

" " Vermont. 

The dolerites which form the mountain masses of Rougemont, Montarville, and Mount 
Royal, present great varieties in their composition. Some parts of the latter mountain 
consist of a granitoid aggregate of a greenish·white feldspar, having the composition of 

labradorite, with black augite. This latter sometimes prevails, to the almost complete exclu

sion of the feldspar, forming a crystalline augite rock. In other parts, the black and more 

augltic portions are arranged in short irregular bands, with a lighter and more feldspathic 
dolerite, as if two plastic masses, holding different proportions of augite, had been partially 

mingled in 1I0wing. Grains of olivine sometimes occur in the more feldspathic portion ot 
Mount Royal, and are still more abundant in a snnilar rock from Rougemont and from 
Montarville. In both of these masses, more or less augitic varieties occur, as at Mount 

Royal. The chrysolite or olivine, which is rare in the greater part of Montarville, predom
inates in one portion, which is a granitoid aggregate of feldspar and augite; the latter 

often in well defined crystals, with a little brown mica, and grains Or imperfect crystals of 

yellowish olivine. This, in some specimens, equals forty-five per cent. of the rock, and 

consists of silica 37'17, magnesia 39'68, protoxyd of iron 22'54=99'39, 

This peculiar rock, which, from the predominance of olivine or peridot, might well be 

separated, from dolerite, may be distingnished by Cordier's name of peridotite. It is 
the more worthy of attention, from the fact that olivine has hitherto heen regarded as 

characteristic only of fine grained dolerites or basalts. As an example of an extremely 
coarse grained or granitoid peridotite, the specimen 20 is subjoined. This rock, which 

consists of great crystals of cleavable feldspar, with masses of granular chrysolite, and 

small portions of green pyroxene, was found in a boulder, in the Connecticut valley. 



ADDITIONS AND CORRECTIONS. 

Page 10. Bruce Mines: to "Plans of the mine," add" by Mr. C. H. Davie." 

" 10. Wellington Mine: for" Plans of the mine by Mr. C. H. Davie," read II by Mr 
Plummer." 

II 

" 

13. Yale's Mine: after the second line, insert "b, Plan of the mine, by Messrs 
Willson & Robb." In the sixth line, for" from three to twelve inches,: 

read "from six to thirty inches." 

14. St. Francis Mine: 7th line, for" The bed is about eighteen inches wide," read 
" The bed has an average thickness of three feet." 9th line, for "Tw. 

small excavations," read" Five or six small excavations." 

" 25. Phosphate oflime, South Burgess: for "F. Poole, Perth," read, "A. Cowan 

Kingston." 

II 49. Gypsum: add, "The total amount of gyysum mined annually on the Gran( 

River, is about 14,000 tons. 
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