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The Uounds of Guateino ore situated on the northe
weat @ide of Vancouver lslmnd, about 240 miles seaward from
Victoria. fThe entrance is from the Pacific Ogean into and
through the nain dound, which has o southeast arm, an east
arﬁ and a wéet arm. The qoal fields ore situated upon the
no?thern slde of the west arw, and northwestern side of the
oust arm, and consiitute the 5000 acre tract. The prinecipal
ce%yer veing fnuﬁd upon the 2,000-acre lot, situanted upon
the southerly nide of the east arm,

There is obundant tinber on the §,000-acre tract
and sdjeining lands. Vessels of 2,000 tons burden could
readily be employed, entering the west arm, toking in cargo
along-side the coal-field, etc., ond departing.

The depth of water in tne sounds ip great, and the

navigation short and easy.

GRHERAL GrOlOGIvAL FIATURGD

7 The coal strata lie on o bed of caolciferous aénd—
stone, many hundred feet in thickness, the latter deposit
being, i apprehend, eguivalent to the carboniferous o?
mo#ntain line stone of older series, Among other speciel
chpracterigtics in the stratigraphy of the fields is the
foilawing, vial |

While there aore several beds of conglomerate through

it, otill two of thew requirc particular attention, andlfnrm-
distinetive fentures in the basin, the one of an &ﬁgfeéate'
thickness of 70 feet overlying and in conteot with the cale
ei#croub sand-otone, ond the other entirecly sbove fﬁe coal}

the former contoining finer stones and pobbles, and hoving
a &ull reddish celor, owing to the presence of poroxide of
iron, while the letter is coarse in iis naterial, and not

soifinoly cohesive, and ip at least onc hundred feet in thiockness.
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. I have classed these two laot mentioned deposits az
theilower conglomerote and upper conglopmerate,

._; Throush ﬁhe whole Tormation, conslsting of cuvarse
anﬁgfine conglomerates, aandatuneé, ghales, fire-clays and

eaa#, are found fossiliferous beds, sn examinotion of whieh
ﬂatérmines the nge of these strata, vhich way be referred to
the%cretaceouﬁ peried.

E Dicotyledinous plants form the principal vegetable
impéeesions; stems like calamites are common, and belemnites
areémet vith, ond ameng animal remains we have the following
Bheﬂls; Ammonites, plogiostoma, inoneramu, hi-srmrites, various
chagaplike shells, triogonml alaefarinus, and some still more
recént types, as pectunculus, (subsevis) astmrte, natioa and
plu&ina. (seversl vorieties), oll these over-lying thé coal-beds.

Lost of the shales ore wore or lese bituninous, and
the {different meams of coal are characteriaed by a shining oubical
fragture, by & regular lamination, and an almost complete excup-
tioﬁ from sulphurs in the cutters or vertical divisions,

These three facts, viz: the carbonaceous character of
the ahaléa, the repular lamination of the cogls, and, above all,
the @mall amount of sulphur prescnt, constitute impertant pointe
of chellenca over wnd and all coal fields yet discovered on thisg
coagt., | |

A large penine fault, juit below the line of aection
"AB, cuts off the whole hasin by throwing it down to southward,
on vhich side of it are to he seen, at the surface, ithe calcareous
sandstone whereon the basin lies, and also the underlying meta-
morphic rocks, The latter are principnlly aitered clay slates,
brokén up, twisted and turned by rasces of crystalline felds-
pathﬁc trap, in vhich are found concretivnary masses of lime stone.

i .

The trap does not cross the great fault.
|
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LOAL  Snd S

The peans of this basin are five in number and have
been found in outecroppings on varicus parts of the field, and
in sundry small shafts sunk by nyself. the dlp 1s gouthward,
with an average inclination of 1 inch in 3% or 4 inches.

The firat seam of the general section is "G%, and is
found cropping out about two wiles up the streaw, by the Indians
Hatgenuchtium,

It Varies in thickness from 2 f4. 8 in., to 2 £t, 11 in,,
and consigto of different vorieties of coal,

Thie is the best household ceal I have seen.: on these
coaste. It ig alwost pure carbon, burns clearly, evolving a
etrong, continuous heat, and lenving o small bulk of pure white
ash‘(vida Analysis Ho. 1}. 4he working of this eeam would be
3 feet, © inches in height, as the fire-clay below the sand-
stone would have to come dowm, But the mining wuld be easy,
as ghe "helding® would be in fire-clay. It will work best in
the direetion of the inclination, with long, narrow pillars,

28 gaet by 8 feet, the short end being with the strike-narrow
rooms,

' The basin will contain cbout four thousand acres of
thisg cecl, nand is computed to yield about 2100 tons per acre.

on the next seam "H®, a shaft was sunk at the point
maried X on the map, and a section laid open, as st detailed
section "HP,

There liee immediately above this searn n fine bulld.-
ing stone, more particularly hereinafter referred to. The thick-
nees of this semn is from l-foot 10 inches to 2 feet thiek., The

coaﬁ is & denser quality than the forwer, is well fitted for
i .
coke-making, swells considerably vhile burning in an open fire,

and leaves n good deal of cinder, It is well adapted, 1

apprﬁhend, for emelting and smith's purposes.
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There are about 3,500 acres of this coal, computed
to yield about 2,500 tong to the acre,
From the nature of the strate above this seam, long

wall working would be the nost advantageous.

0f the next seam, ®*1%, it would be impessible to gpeak,

ag it is only seen {quite vitrified) at one point, lying close
on ;the fault, west of Adansont's hut. It appears to be hard
co%l, and in its natural state would probably be a hard coal
of%the cannel kind., I have made no caloculations in regard to 1%,
or?seam hxe,

| The next seam "H%, wag found in a shaft punk for the
pu#pose of striking another coal thal appeared on the fault at

Adamson's hut on the east side thereof, In the general
section it appears as the upper side of twoe seams "E®, and is
more particularly shown in the detailed mection *K*¥ on map 2.

. It is 2 feet, 6 inches in thickness, of =2 bituminous
ah%le highly impregnated with gas, and ¢losely resembling, in
many particulars the world-renowned %orbanehill or Bogwood
Gaé Coal, It would, I appreliend, yield poraffine by distilles
tiuﬁ.

The bowl of a copmon toebacco pipe filled with this
Bhage rowdered, gave o Jet of gas for two minutes and a half,
and that with very imwperfeect luting around the bowl.

This seam resenbles the Torbanehill in another
particular, viz: in burning it loses its weight imnensely,
and but little in bulk. There arc at least 4,000 acres of
thj% conl, computed to yield about 2,200 tons per acre. This
sea# approaches gsometinmes very near to the under and mzn péam
”K“L end can easily be worked,

| The next or main seam K%Y, wao found in g shaft,
close to Adamson's hut, in the West Arm. It is 4 feot, 6

inches in thickness. %here 1s somoe reaenblance between this

coal and geaw in Ho. 3 at Hanaimp, with this important



dif?erenoe, however, the HNanaimo coal has its lominae and
cleavage joints filled with a crust of earthy matter cone
sigting of the carbonates of lime and lron, and often iron
pyrites, teo an extent that frequently renders the coal useless,
whiie the only impurities to the seam *H® are little laminae of
shale of & dark color, which burne.nearly ap well as the coal
its?lf, the cleavage Joints showing sgarcely any sulphur, being
var% thin and containing only & 1ittle linme.

: The ¢uatsino Coal 18 thus seen to be greatly superior
to ﬁhﬂ Ranaimo, Por steaming the coanl ¢f this seam YKY
surpasses any yet discovered on the Yaclfie Coast,

i 1t will be found throughout the vihole area of 5,000
acr;ﬂ,'and may be computed to yleld about 3,000 tones to the

agre.

QUALITY OF COAL

The basin is broken up by four faulte into three
gre%t divisions, These are shown on the plan of the basin
on éa@ ¥o. 2, and are narked fespectively, "Faull down to
east®, “Fault down to enst®, and “Great fault throwing down
to west.”

The effects tlhiese faulls have on the beds ia shown
by é section along the average line of strike from "A" to "BY,
mar%ed "Section along line &,B. (Average Utrikej.' 1Two eross
secéiana along lines running with the inclination are given,
alsoe, vigz: f8ection on line L.¥." on east side of basin,
and "Jection on the line C.D.* in the middle of came.

The whole aréa of the caai elain ig 5,000 aeres, or
nearly 8 sqﬁare miles,

The gquantity of co@l contained therein, according to
foregeing caleulations; would be about 41, 350,000 Yons,
dedécting, however, oneufifth.far_tﬂe agotion of the faulta,-

n&ﬁ.



o large eptimate, and there siill rempins the enormous
quantity of 33,080,000 tons, or G00,000 per anpnunr, for n
i:eriod of 58 years,

But this caleculation does not embrace a;l. The
depth of the shaft at Adamson's hut is 30 feet, and discloses
the two seamn "K¥, viuz: the bituminour or‘“quasi“ cannel, of
gan coal, and the heavy deposit of steam coal helow, |

In those narts of the field on the rise from the
shore, the depthso of this bottom seam "K" will be greater,

, varjing from the firuﬁ found depth to probably about 120 feet,
Theﬁe is riso ocecasional denudation of the upper seans.

In the course of my observations on Vancouver Island,
I have never found the lower conglomerate nearer than 220
fee& to the top of the series, and it is generally much
further off, so that in geing down beyond 120 feet, other

seaap of cosl moay be discovered of great extent and excellence,

QUALITY

The ccalsof guatsino differ, ooc we have smeen, in
aha;acter, and are thus, it may be remarked, variously adapted
to ﬁhe different uses, coraercially and otherwise, for which
coal ip so necessarily and extensively euployed.

The coal semm "P'" is the best bousehold ceoal yet
seen on these coasis, It is almost pure carben, burns clearly,
evolving a strong, continuous heat and leaving a small bulk of
wnite ash. It is & ﬁingularly cleon conl, camusing 1ittle ox
no dirt or unpleasont odors, and would take the wmarket in any
part of the worlid. (smee /inalysis Zo. 1).

The coml peam “HY is well-fitted for coke-making,
for ﬁmelting purposes it is the best I huve seen here, and this
for the yrime reason that there is o little of sulphur or other
impurities in the coal. In fact, for gmelting I fegard this
coal;as inveluable on this Coast,

Besides the presence of several copper ledes con the
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very landse under consideration, and in other parie of the
aoﬁnde of Cuatasino, the facilities for erecting there smelting
wo#ks, ete., give nn importance to these coal fields difficult
to be pver-estimated,

A Miew Swansea® might be ewsily eéstablioshed upeon the
weét arm of (matsino Sound (vide Analysis lio. 2).

The upper sean of "K"™ c¢losely repembles in many
particulars the world-renowned Torhanehill or Boghead Cannel Cosal.

It is very highly jmpregnated with gas, and for this
purpose it would command ready oale at Dan Francisco ond other
ciﬁies where gan isg consumed. The uae of this would effect so
large a saving in purifying, machinery end even retorting, that
8 érumpt and sppreciative market could always be had. This
coé% has only a trace of sulpimr {(vide Analysis X¥o. 3}.

% The under main seam, "%, is unusually well-adapted
for stesm purposecs. It nmakes less klinker than any nﬁw in
use on this coast, it is, zbove all, well nigh free from sulphur
or other impurities. In a word, for steam purvoces, this coal
auépaaaes any yet diseovered on the Facific Coast {se analysis
Yo. 4)

CUPLRICR ACCIE35IBILITY OF
THE QUATOING IINIS.

The situation of these conl mines is rot only the
beét on Vancouver Island, hut better than any north of Cope
Plattery.

Tirs$, o8 to easy access, and sccond, as to excel-
lence and sedurity of harbor.

“The tedious and intricate navigation of the Siralts
of Juca, Gulf of Ceorgia, and Johngon's Gtraits ig aveided.

There is sioply the unobstructed navigation ¢f the
Paéifie, The Sounds of (uateino being gn the ocean slide of the

Island. Vennels ean nake & clean run up to the entrance of
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theimain'Sound. Do difficulties are presented to the mariner
in Eaking‘the position in all weathers, The entrancé made,
vesgels of the largest draught con sail with ease and safety
up the main sound into any one of the arms or sounds that
mayLbe desired; and it is to be particulsrly noted that the
paséage from the entrance to the main sound te the anchorage
opposite the coal-fields, in the western arm, vould take only
soe two or three hours, vhile the passnge of vessels going
to Hanaiﬁo and the lacific Coal Company's miﬁés éonéumes, the
forner about three duys, and the latter about six daye, under
the nost Tavorable clrcumstances, in from the open sea, and

gonmetimes even ona, two or three weeks are taken in making the

last-named possngoes,

THE COLT OF ubkNING UR,

The cost of opening up the conl fields of Guatsino
muuid be less than that of ény other of which I have knowledge
on this Coast.

iy observations extend to uanaioe, Bellingharm Lay,
Haréwuod, the Iacific Coal Company's works and the Yuca Ttraits
Wine, with all of which, execept ellinghsm Bay, 1 have been
professionzlly connected.

To place workmen, provisions, engines, saw-mills, eto,,
to cut down get oub, saw and preopare lunber, to erect large
vharf and buildings,; to oet up engines ete.; to open up mines
g0 a8 to gel cutl daoily, sell 9nd deliver, on board of vesseols
at vharf, a1 lescst 200 tons of coal, day after day, continuously,
the co=zt would be about 3850,000.

Iy eatimnte does not reach that, but I put it down

for safety in not making an under-eatiraste,

TILEUR.
The shores of the Younds of [uatsino about with

timber of the following kinds, viz: s8pruece, pine, yellow ang



white pine, hemloclk, cedar, crab and alder.
Pine suitable for spars is found everyvhere, some-
tines of an encormous sisge, The timber spoken of is well-
knowvn to bhe of a superior gquality. The demand for spars,
timper and luwber generally, is alresdy large, and is increasing,

in faot, faster than the present means of supply.

LLATH & BULILDING BTONA.
About half-a-nile frowm the head of the west arm

4

there is a mile of slate-section, consisting of several
varieties, blue, violet und black, of good cuality and well.
suifed for roofing, viliiard tablesn, etc, tine of the lariinse
wuuid make excellent set stones. Come of the slates contain
armonites, but mwoot of thenm are free from shells,

Gome two feet above the sean coal "HY is found a
depoait of very fine free~.stone, about 4 feet in thickness,
weli suitpd for grind-stonen and building purveses. It would
dress well with the chisel, ig net liable to crack or flake
off, and lies in hands with regular vertical cleavages.

. Lo
e

COrPLR,

: The best defined copver-lede, or vein, is that at
Akiar, an the Louth side of Tast Arm, upon the 2,000 zere tract,
Yhe vein sione appears about 3 feet wide in the out-crop, and
conéuins black oxide of copper anﬂ gray copper ore, TYhere is
also a2 well-defined vein of cownper and iron pyrites at - |
Ipainceoits, about tiiree feet wide.

There nre mumerous indications of copper, as well as
of other ﬁinerals. but I have no nealis of exploring or testing
these mineral deposits.

| That there are valuable couper and other mineral lodes

upoﬁ the Sounds 1 have no doubt,
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Lany extensive and valuable copper mineg have been discovered
on'Vancuuvér Island, and on 7“ueen Charlotte's Island, Heveral
6f these mines are now actively developed, and would afferd
constant employment teo lorge smelting works,
ANAIYBIE HO, L Sema let, "G" of detailed sections.
Fraeture cubie, horizontal, laminae end vertical,

eleavage plains, thin filws, carbonate of lime,

Specific Gravity 1.360 1,320

In;IOO parts,
- _ Loisture, 2.70 2.28
Coke w-wmewaa mmemr e an—ee 0,00 57.70

Ash left on burning, «w-«-e 11,09 11.00

In 100 parts, not dried:

Carbon, - = = = - = = = - = 70,00 71.00
fiydvegen, - - = - - « - - - 5,30 5.85
Hitrogen, = « « = =« « « =~ =« 1,28 1,10
Uxygen, = - « = - = - - ~ =« 10,01 11.58
Gulphur, = - = « = « - - - 0,41 0.60
Ah, =~ = e e m e e w - - 13.00 10.40

Coke from this does not swell muech, The ash loft

from burning ios gray ond easily fusible.

AAIYGIO, Fo, 8, Jecond seam, section "HY,

Cublec Fracture, laminae filled with lignitic matter,
Lustre small.
In 100 parts:
Hoisture = = =« « = = = w c = « - 2,50 2.58
COKE -~ - = . v - = = - =~ = G4.20  61.18
ABB e e = = = = - = e -~ 14,00 14,28
In 100 parts, nct dried:
CarBon - = « « 4 = « = - « = = G7,50 67.00

Hydrogen o - = = = = = = =~ = 5,18 6.10
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Hitrogen, ~"-"c R ae’s m e e w0 1,750 01,50

Oxygen, e = - o e ordih e @12,00 0 18,17 .
! Bulphur,’s = = = = = = = = « «» = 0,80 0.84
Ak, T $Mee e e e e 2stdT 12,70 12,39

This coal ould be Well suited for sweliing purnoeses,

T R }

Analysip ﬁo. 3. Upper pmrt of “h“ detailed Bection

" burns cléarlv"pﬂrtu with gop freely, dullist black, with
N R
very 11ttle lustre.

e

Cgfban e - _ :'- .- ;l;'60.¢$ﬁ
) ﬁfdfogenil;h;ﬁL Sollli o s
) Ritrogen. P |
) ulphur ”ﬁ', S ;QM_IQ'; - 0.300 ;
| .Gx&ﬁén - - -;; e o 4.&5i o ‘
Ashi, e .. e o - 20,168 i
A . .. T100-000 -

AﬁALY“Id HO 4 Lower sean "K“ detailed ﬂectien_"w“

Ty O

specific Gravity, - - 1,320 ) :
i ‘carbon - “eeeo - R 66.15 66.15 |
R ‘ﬁydfogen - - - -‘- : .- - - - - 4.§0 4.50 3
‘Nit;ogen R e 1.25 1,10 |
“‘Qﬁlphuf; e e e e 0.80  0.70
| oxygen, ?-'ni;'-’--'- - - - - 1350  11.50
Aﬂh, .- *‘-'- - - - = 13.60 14.08
' IR - . -+ 100,00 100.00

This will make & good atéém conl and gives = great heat,

REOULE, S
! The coal-fields of Quatsino 4re extensive, covering
an arvén of five thousand { 5,000} acres. -
b The total yleld of coul 3s cclculiated to be at least
thirty~three millions (33,000,000) of tons, or six hundred

thousand tons per anmum for fifty-five years.
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There are also upon the property immense deposits
of slate and frecsione of superior cuality, and well-suited

forjbuilding and vther purpoases,

{
!

acre claim, There are other numerous indications of copyper,

The wain copper lode on vein is found upon the 2,000-

and other mimerals, in the immediate vicinity of the UJounds.
| In other parts of Vancouver Islands, and in Cueen

_ Charlotte Island, valuable copper veins have been discovered,

and‘are veing actiVeiy wogked.

Smelting works might be Lost conveniently and cheanply
eregted upon the borders of the ecoal fields thenselves, all the
raw;matcrialﬁ for nmaking and carrying on such an egtablishient
exi%t thereupon the spot.

A "lew Uwansea%, rivolling {wanses itself, and
surpassing all others on these cunscts, might he created with
eane, and made Lo yleld large and permanent profits.

% In neint of accessihility, the Sounds of tuatsino
areiquite easy, and in some rescoects essier than the Iay of
8an Frenecisco.

The Governor of Vancouver has given assurance that
he will establish a port of entree at yuatsino, as soon as
the:business reqﬁirementa will Justify it.

John J. Landale,

Civil and Lining Engineer.
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