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INTPODUCTIOiN

V(jK I'KKST li.iH devoted tliL- pant for»v vcars
A * of his life to an intiifiati- and iiractic, 'studv of
the yold fields of Nova Scotia and ha-, .rntHxl. -d in'the
memoir herewitli tht- net results of his ohservation.
couclui! in Mich laii>ftiajre a- will appeal to the avera''e
prospector WHO devotes iiis attention to the worfliv
and often uiirewardeil lalior of discov i;; and brin-''-
in« into existence, protitahle ore ..cposits. Novii
Scotia the most eastern province of Canada lias lotnr
been known as the location of a larife and valuable
area of auriferous beariiifr rocks and the work done in
the past which has result. " in an offici.illv recorded
production of );ol(l e.pial

. over seventeen million
dollars IS the best evidence ..f tlie future which awaits
safj conservative development in opening; up the in-
mimeriible uinvorked deposits which dot tile |)rovi:ice.
In mining, success turns very often upon ajiparent
trifles, and oliservati.-n lo be («f value must be minute
painstakiu}. and Uma continued. In aiidition I lere
must be br<.u),'iit to tlie task, that love for tiie work,
witiiuut which no craftsman can hope for iiidividuai
thoroujrhness. Tiiat Mr. I'rest lias approached his
subject with a full appreciation of the necessity and
desirabilitv ol placiii<; before serious iiivesti^fators such
facts as he has learned duriii}; a life time of effort will
be apparent to t..e rea.ler. and it is the latter who must
reco)fni/c the importance of >-ivin;r heed to the details
of ore occurrences in Nova Scotia and thej^eneral laws
whicli they follow, if he is to take advanta-e. fully
of the recommendatio.is olfercd.

''

That Nova Scotia offers a splendid field for develop,
ments in connection witii her ;.;-old deposits, is to repeat
a truism, yet there are those who after cursory -limp-
siiijr of thefjround floor are bold enouf;h to do'-matize
to tile contrary and the stranjrest part of such a condit-
ion is that their ill considered opinions and wron<rlv
reached conclusions at times liave a weiglit attached
to tliem neither justified by tlie writers knowledire of
his subject, his opportunities for study, or his ability
to assimilate the outstaudin},-- features which make
this province unique in respect to its mineral deposits

Indifference, dishonesty, incompetencvand the many
other human frailties which hamper mankind we shall
doubtless always have with us, but that their effects
should be so directed as to interfere with the let'itimate
openiu}; up of all sources of material wealth, is to be
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deplored l,„t intrinsic wortl. wc fed will nevfrtl.ciess

w .rd t'.* H.'"'/'' ""T "'^'r'-'
"^'""i^-^^P- =""' we look for-ward to the day when what has been done in manv..her comjtr.es w.ll be rcj.cute.i inXova Scotia. Th s

tlutconhdcMce.cap.tal. skill and resolution will jointi;

\ •;"i'-";"' ^'/rr
'^""•"l"""- !-> thedcvelopn,e„t Jf-V.Na Seot.af^roid .ieposits and will reap the undoubt-ed rewar.l wuch awaits the openinj. u, of this as vetnndiscovered country. '^ t

'

uus as vei

The editor has b'ut one Inrther su^rjrestion to offero prospective .nvesfj^alors. and that'Ts to rely upo.,oca knowledjre more largely than upon -eolojcatheory and let all operations be carried on withs.njr e view to elficiencv and thoroujrhness
Weplace particular emphasis on the -reat valueo local knowledo-e added to a j^eneral m^tallur: , aland ent;,necr,nu train, UK. because it spells successM<niy tailures in Nova Scotia can be plainlv traced toa >uperf,c>alty and wilful disre.^ard l.f knowled". othe stru-tural peculiarities of the district worked incoupled with the ten.lency to erect larj^e and evpJn:Mve plants in advance of under-round work and sur-face exploration which alone should be the basis of ev-pans^on m facilities for treatment of ore
The map which is supplied with this book is intend-

ri f if." f

"'" ?'"'*'' ^" ^'"^ ^'^"•^"'-*^ f^^^"' wl'i'--l' fuller

fh. . 1

'"/»[";:'t'0" "'ay '>e obtained as embodied in
t le valnab e labors of tiie Canadian Geological Surveyand published from time to time in the foPm o. ma,:s*,plans sections and -eological sheets and which repre-

devoted'^^^H"^'"7'^ "^ ""[' '- « Faribault whoV.asdevoted also the best part of his useful life to the same
r"!?ir^V'"^*^':"''"'^'^aplace second to none in the

n^nf f v""
''!'" '''' '"tere^ted in the honest develop-ne of Nova Scotia gold fields and whose best monu-

rom I ?. o'"^"''"!'^''' t?'^
a?*^'stance which is to be hadtrom his ofhcial publications which are still further

referred to throughout this work.
lurmer

Incouclusioii let us emphasize the importance ofprcMm.nary study ,n taking up the matter of develop-

TJX *"!!' *''*'.''* '•istncts so that the chance of errormay be reduced to its least possible magnitude

37 Sackville St..

Halifax, N. S..

April 29th. 1915.

PRED. P. ROXNAN.
ISditor of Industrial Advocate.

-]j!mirr
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Pre*'ACE.

D"!ll£!^' 7^1!°"^ k"^? °"^ struggle to gain a know-

tZf [ *» J ^^^ ^"''J"' '^'^ presented I l.ave often
felt the need of an instructor or a guide book toaid meManyof my early futile attempts to find a rich leadwould probably have ended in success had 1 tlun theknowledge necessary to unravel the problems continu-
ally coming forward to baffle me; and even now, 50 yearsafter the discovery of gold in x\ova Scotia, there is notin print here any systematic information that would
fi ^V'^

prospec or in his work. I shall therefore trv to
fill he void wii.: this contribution

: setting forth chief-
y the results of my own experience, and adding such

.
information from other sources as may be suitable forthe needs of the prospector in Nova Scotia particularlyThere are numbers of men who have little or noknowledge of Geology i„ any of its phases, who musthowever get a grasp of the main principles/and fi^a"fythe special details of the subject in order to win anymeasure of success in the work in hand.

There are problems in this pursuit calling for theclosest observation, the most shrewd reasoning, andthe bes. summarizing of results, before success can beattained. To train a man of ordinary capacity to thepoint where he will be able to direct operations in pros-

laborious task. ther..ore every simplification of lan.r.
uage, every short cut in teaching and every substitute
in working, must be taken advantage of. intricate geological questions must be thorcughly understood bvmen unacquainted with technical terms, and so thesimplest wording and the most familiar e.xam pies mustbe made use of. It is impossible to separate the actualwork of prospecting from the geological problems withwhich they are so closely connected. But this difficulty
will be got over by the avoidance of technical terms andthe use of plans wherever possible. It is only in thisway that the prospector can quickly and easily jjraspthe most practical parts of the problems presented

in . -..or to attain success the prospector shouldhave a mastery of local detail, and to this end manyminute particulars uninteresting to the general reader
especially in regard to faults, a very important part ofthe subject, are entered as a necessity This lack of localknowledge IS what apparently has caused the failure inNova Scctia 0} many widely known mining eneineersMany technical terms have here been replaced bywords in common use, which, if not giving the factswith scientific exactness, at least impress the ordinaryman with the true meaning better than any word that

couW finVitfhe?el""'
"^ " ^ '"^'^"^^^ =

'^ '"^^^ ^'
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Location and Production.
The discovery ,,f o,,|., ,„ x,,,,,

<- .^,^.^ -^
.^,j ^,,,,

story, as early .I.kumuuIs .i.i.l >r,.,,j.,..pi,i,ai names in-
dicate. Ue have the ;,hl „a,nes. Cap D'orand BrasUor, of Jie earlv ! re.ich disc-verers. I„ 175<)
the journal of the KVv. .I„h>. Sea.-..,„l.e of Lunenburir
contains ref.renc.s t,. (;,,l.| R'lver. About 1850 Thomas
Hurley, a tailor ,,f .Mu.,|,„Mlol,„ii. showed many finespecimens of ;rol,l t„ Ui^ cuiitrv people there. Hisstory, well kumwii to main, ctivevs the idea that hishnd was located .? or 4 miles w,st ot Mooseland. Thenex recorded lii.d wa. ma.le l.y Captain Lestran.re.
while moose l,u,it.i.j,ri„ i.s.^s nt the place where theMooseland i.oul M,,,,. „,,s afterwards opened. In I860
Jotin Pulsiler. actiiiu^oii intormation LMven by the In-uians found i^oUl luar tlic outcrop of the old Furnace
Lea( Mooseland Tliis was the first officially recoB--nized (lisco'tTv. *•

When the <liscovcr.v was published abroad it
broufrht the usual rnsii „f e.xcited prospectors withtheir visions of untold wealth. Many and amusin.rare
thestorics told. -t the, r ijniorance and cupiditv. But
tliej;ol(l was not toiuid in tlie {jreat quantities, thev ex-
pected, and with (.,od and patience exhausted' thecrowd iiielted away, only the more per.severin.-- and bet-
ter provided remaininj,-- for any iength of time.

i hen ahnut I.S(,,' capital was introduced and mills
I'uilt 111 a luiinl.er of di- tricts. From that time on
niinni- has been carried on. with many ups and downs
It IS true, but still continuous to the present day Themines were small but often very profitable. Several at-tempts have been made to mine and mill low .rrade oreon a lar;,e scale^ The last of these low jrrade ventur-
es, the Boston Kichardson. after several years of mod-
erately i)rohtable work, closed down in 1011. Somemines ot fairly good ore, such as the r)uflferin startedand <)perated by Western mining- engineere, w'ere faiUures from the start, "-hiie tributors working on a small
scale were making money. Prospectors have been con-demned during the last few years for searching for
small rich leadsanstead of paying more attention tolarge bodies of low grade ore.

Xow those who comment in this style know that ittakes many thousands of dollars to develop a larire orebody and put up a milling and mining plant to handle
It Such an amount as this is unobtainable in Nova
Scotia for gold mining, and owing to the unreasonable
pi cjudice abroad, impossible to obtain there. If the
prospector had a vein of three ounce ore and a well de-
fined paystreak he would find it hard enough to raise

wimmm
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the money for a 5 stamp mill in thin Province. There-
fore he ia pursuing the only path left him—hard work,
strict economy, and a stru^fjfle to the limit for some-
thing easy to develop and cheap tu work.

1 would Huggest that those who condemn liim help
him to finance some of those b'\g enterprises that are so
easy to talk about but so hard to put through.

Most of the gold produced from Nova Scot! has
ome from small m nes and mills. The narrow rich
paystreaks. easy to raise money for and cheap to work,
have been the salvation of gold mining in Nova Scotia.
This is the country of the small capitalist : but un-
doubtedly the profit on the capital inverted has been as
high as in any gold mining country in the world.

The progress of gold mining ii? Nova Scotia is
shown fairly well in the following tubles, which are
made up of extracts from oJMcial reports. The returns
of every fourth year are entered here because they show
the ups and downs of the business better than any
other selection could. They include the yield of gold
from the West r.ore antimony mines, which were not at
first included in the general returns.

Ytar.

18 2

1866

1870
1(174

1878
1882
1886
1890
1894
1898
1902
1906
1910

Qwtrtz cnuhed.

6473 tons
32162 •'

30829 "

13844 •<

17790 '

12081 "

29010 "

42740 "

39333 "

86331 ••

192076 "

65278 "

49568 "

Ounce* of gold.

7275 ounces
25204
19866 ••

9140 ••

11'677

14107
23362 "

2436S "

14980 "

31104 "

28270
14367
10625

The present condition is shown by the returns for the
years 1911 and 1912.

1911
1912

18319 tons
15862 "

8188 ounces
4949 "

At present the Nova Scotia gold mines are in a
very quiet condition, though many rich leads still lie
hidden beneath the surface. The present state of
aflFairs, leading to low prices and good terms, offers the
best chance ever known here for investment ; and it is
only a want of confidence in our own resources, coupled
with a want of enterprise, that prevents an upward
turn in gold mining.

The following table shows the production of gold
from each gold district from 1862 to 1912 inclubive
with value. That got in the course of development or of
prospecting is entered as "Other districts."
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DUlrlot TonaCnixhtil

Caribou and Mooac River..
Montagu
Oldham ...'.'..'

Renfrew
Sherbrooke
Stormont

'

Tangier
Uniacke .'["

Waverley
Brookfield ........'.'",'

Halmon River
Whiteburn
Lake Calcha
Rawflon
Wine Harbor
Fifteen ? .leStreain...! !. !

Malaga Barrens
Weit (lore (from Slibnite
Ore)

Other Districts

220037
20528
587S5
013U

300213
S35237
04112
833il

J 5S52II

m,17
118819
«9u7

•2V«:i7

121)59

7731I6

30878
21'»i'(i

324U

N3558

Total ylxld
of Mold

01.

80 1 90
43173
87343
4860S

l.~»4»
28230
43988
09980
38709
41853
U8U0

274ti8

9606
34992
17303
30305
4512

74959

Vaiiia at
•19.00 an

oi.

1,143,787
801,190

1,27V, 530
921,060

2,»08,711

2,280,448
636,385
835,679

1,320,630
735,473
795,193
180,200
121,903
1?2,S18
664,863
328,807
385,807
85,743

1.424,339

Totkl 3,023,1U 913,626 117.368,870

r....?^Hf^" ''.u'"'"""^^^"'"' Scotia are more easily
re.cht.dfru,„thejrreat ce.itre.s of ccmmerce than anyin the world. No mine is more than 15 mile, froma seaport or railroad, and ffovernment roads reachnearly alo them. Asa rule the gold mining distrfctsare vd! defaned naturally and surveyed. Within the rhm.ts^nearly all the prospecting in Nova Scotia ha.been done The 05 or 100 localities in which gol5 h"
^^ruJ7'''^ ?f '"J"'"*-'

''^^ '"^«» done are nearly allmcluded ,n the hve counties of Guysboro. Halifax

?„H.„', ^"°^"'»4^tr ^°d Quetns. Sotiie o( these are

ho.^iH , Pf '*' 5^'"*f r*^*^ «"'^ *«• the rich quartzboulders found on the surface. These indicate the

^h?r"n'K''Tu''^^"'f ''^"''"^ '^^'l^' the finding ofwhich will be the work of the prospector of the future!

Below is a list of these gold bearing localities.

Quyaboro County.

Queensport Forest Hill

H«hJt""'?°« k
Kast Isaac's HarborHead of Isaac s Harbor Indian Harbor UkeWme Harbor GegoBan

S W. Brook Country, Hr. Cross Roads
Cochran Hill
Stillwater

3 Miles North of Goldenville
Liscunib
Ltscouib Lake
Millers Lake

Crow's Nest
Goldenville
Upper Seal Harbor I^ke
Liscornb Mills
W est Branch Liscouib Riv^r
Stewart Brook

Tz-^ra:
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Harridan Cove
Stilttioii Kivrr
RhkkoI 1'mIU
Fifteen Mile Stream
IvcHin Secniii

Cuinu Lake on 7 Mile
Oaysprinx l.akc on 17
Kill.-IK
Caril>ou
Oold I.iike

Orth Mooselaml
l.iiiilMay Lake
CUini liarhiir

I'Hwrenct'town
Montague
Olilhaiii

South Tniacke
Head of Chfzrettcook
Shiers Point

Halifax County.

M<H>setieu<l

I.ocliatier

Sheet IIurlK>r

In<lian Lake
l'p|icr .Moiier'ii River

Stream Koi>n<l Lake on 17 Mile ."Htreain

Mile .Stream
BcHver Dam
M(K<se River
Moosrlanii
• ilriiniore

Tiingier

Che//ettcook, ^Haat)
fow llav

Waverley
llorneh Settlement
Rock) Hrk. ShuhenacaiUe Lk.
South of GofTi Guys to Roa I

Hants County.
Mt. Uniacke Reiifre-v
Little N.ne Mile River Three Mile PlainH, (Fall Brook)
Central Rawdon Kast Rawdon
Upper Rawdon West (iore
McKays Settlement Ardoise

Colchester County
Gays River South Branch
Wright's r Kast of S. Branch) Hrookfield
Pembroke

Middle River

Victoria County.

Harachois

Lunenburs County,

Gold Riv»r Tancook
Mill Road, New Ross Blockhouse
Centre Indian Path
Upper Cornwall Moores Road
Spondo Ovens
Pleasant River Barrens .'Somerset
Reinhardt's Mill Voj{ler'.s Cove

Invernegs County.

Cheticamp
Whycocoma{(h

West Caledonia
Whiteburn
Malaga
MiU Village
Broad River

River Deuny's
l>orest Glen Margptee

Queens Countv.

Kejik-ma-Kujik (West side)
Brookfield
Fifteen Mi: Urook
Port Mouto.i

.5
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Yarmouth County,
C.rl.101. Kempt Tu.ket Pubnico t-h.^ofi.

Digby County.
Metcghau

Mng't County.
South Mtn. Berwick

.- J!'*
*'!*'''* f^*»'''"if "•"«"»<" of ^'npe Breton I.land area- yet only Hh^rhtly pr..s,,cctc.l. and v.-ry few\oldreturns have ever been made. They tl,ereforcrha?d ru.t.fy any extended dencript.on at the present time

depoHitB in aHMociation with other metak
rn.» f'''''"''l*"'''"''"*L''"'-"'*'"'f

•'*"^''' S»--"t'a occupy atract ..f county extending from Canso to Yarmouth, adistance of about 200 miles
«'""uin, a

.,.>ihT*"'''''
'"''* '.''**" '" *-""P»-* "reton a few patches of^'o d bearme rocks, though belonging to a*^ differ'rock formation. In Nova Scotia proper they varvgreatly ni width. In the eastern counties the widti^

.. roml()to38mileH. In the western counUe^ the:^treme width is about f.Omiles, measuring frontD gby town to Port Mouton on the southern^oar

•Tbou "li ..O**;^"
"^ "'^"? •''"'' *^*= associated rock, isabout 11.000 Miuare miles, not including the g. id bear-

ZtrTh;t^:n."''p'^
""*""• ^'"'^•' ^- "-"'-'" - th^rr

Thes.- rocks include much beside the true iroldbearing series. There are :

"»^ t,um

to i.-I^'k ~"^'u^'*^'*•
^""'''"^ ^"'^ slates which appear

who?etraT
'""""«'"='' »' foundation rock ot the

2nd. Gneisses and schists, chiefly in the western
counties, are the partly molten or baked quartzites andslates mentioned above.

«^» «uu

.^.Jl'^'t
^'^"'tf-completcly molten quartzites andslates, of.en erupted when in thisstate into cracks in thesurrounding rocks cooling .,uietly in some places, butthe cause of much disturbance in others, as at CountrvHarbor and F'orest Hill.

v,uuiiiry

The gneisses and schists of Shelburne and Yar-mouth counties, though entered on the maps as a partof the gold bearing series, have not so far been provedto contain jrold beamier leads of value. A few sight,
ot gold have been reported Irom Shelburne county butthe reports have not been verifi .d. A few sights havealso b.-en reported from the gneisses of New Ross.

ui the 11.000 square miles given above, thequar.zites and Slates and their baked representktives

mne'il'rs f^Uo^s:^'^'"^*^'
''""^^ ^*>-^ ^''"^ ^^-^
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Guysboro County Square Miles
Halifax " '

Hants "
Colchester "
Lunenburg ' . .

Queens "
Shelburne "
Yarmouth "
Digby " .'.' ..'

Annapolis "
Kings " '....

760
1475
23U
S5

696
1004
768
670
660
130
85

Total square miles 6533

The measurements tor these estimates for the
eastern counties are taken from Mr. Faribault's maps
while those for tiie western counties with the excep-
tion of Kinys County are from my own surveys.

In this area are included the f,rneisses and schists
of Shelburne and Yarmoutii counties, measurinjr pro-
bably between bOO and 700 square miles.

The cominfT survey of Queens and other western
counties by Mr. FaribauH will add much valuable infor-
mation not now available.

Chapter II.

Outline of the Mines Act.

The mining^ lands of Nova Scotia are vested in the
King and administered by the local provincial {jovern-
ment and the evils of private ownership as known ia
other countries are to some extent prevented. The
lands are .eased at a nominal yearly rental, which how-
ever is not large enough to prevent speculators from
holding large tracts for big prices. They thus keep out
live investors as well as the man of limited means but
long experience and whose knowledge of gold mining in
Nova Scotia is almost the only ray of hope left the in-
dustry. To kill this dog in the manger policy the rent-
al should be advanced to at least $1.00 per area. Still
matters are not so bad as when the rental was 25c per
area, when an army of speculators held up nearly all
those who showed any disposition to go into actual
mining. We are looking forward to this much need-
ed improvement.

That part of the Mines Act referring specially to
the precious metals begins at Section 160. The sec-
tions before that are of general application. The
merest outlines will be given here, and the reader will
be referred for further details to the Act itself.
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Section 32. Mining without a license or lease pun-
ishable by a fine of $10.00 to $50 00 per day.

42. All rents are to be paid on or before July 2nd
in each year. If said rents remain unpaid for 30 days
thereafter the areas shall be forfeited.

45. 2 per. cent, royalty shall be paid on the value
of all gold, silver, or tungKten on or before the 10th of
January, April, July or October.

52. Any lease may be forfeited for failure to pay
the royalty.

63. Every holder of a license may enter upon
private lands.

65. It the owner of land worked on does not with-
in three months after the expiry of such license claim
damages, he shall lose the right to recover damages.

68. No lessee shall enter upon private lands until he
makes an agreement with the owner.

69 to 79 deals with the course to be taken by lessees
to get land from unwilling owners. If no agreement
can be arrived at. arbitrators will decide upon the value
of the land needed.

117. There shall be kept in the Mines Office maps
and plans of all mining districts in Nova Scotia which
shall be open to the inspection of the public.

118 to 136. There shall be kept in the MinesOffice
books of reg stry. in which shall be recorded all licenses,
leases, transfers, judgements, writs of attachment and
other legal documents. The fee for examining books
of registry is 25c.

162. All gold mining lands shall be laid off in
areas of 150 ft. E and \V. by 250 ft. N. and S. all
courses being magnetic.

164. Surface lines shall be horizontal while bound-
aries are vertical.

165. A licensed block of areas shall not be over
twice as long as it is wide.

167. Every application for a license or a lease
shall specify the areas and shall be for not less than 6
areas. Each licensed area shall cost 50c and each leas-
ed area shall cost $2.00.

169. No license exce()t an alluvial license shall in-
clude more than 100 areas.

170. A discoverer of gold or silver shall have one
week after staking his discovery, and 24 hours addit-
ional, for each 15 miles from the Mines Office to make
application.

171. Before a license is issued the licensee shall
make an agreement and enter into a bond to pav the
owner of the land for all damages, to pay royalty, and
make_returns at the expiry of the license.

172. A prospecting license shall last 12 months.
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17.^. Within this period the licens-e shall select
areas to l)e leased.

1S(>. Surveys are to he made in the presence of all
parties interested.

I'M. Any licensee or lessee in a district where KM)
adjoiniiiK^ areas have been taken up may make appli-
cation for the estalilislnnent of a base line. The base
line shall be surveyed within three months after such
a|)plioation.

l'),v Kvery one who aitiis or removes a surveyor's
mark shall be liable to a [leiialtv (.f from $10(t to $500
for each otfeiice

I'M. No one shall mine within ten feet of the
bonndary line of his territory without the consent of
the lessee of the adjoiiiiiiM areas. If so he shall be
liable to a penalty of $.^0.00 ,,r imprisonme-it for three
months.

1%. lOvery lessee, iiall on or bef )re the second .lay
of July each year, pay in advance a rental of .50c per area

I'X.. Forty days work shall be d.>ne on each area
each year. (Payment of rent as in Section l').S makes
this section null and void.)

197. Performance of work specified in I'H, entitles
the lessee to a refund of the rent called for in Sec. l')5.

!'»«. Kvery lessee befere the lOth davsol .January
April. July, and October of each year sliall make re-
turns to the Commissioner with tile followintr partic-
ulars :

—

" '

a. The number of davs work done on such areas
durin;; the preceding; (|uarter

b. The number of tons of .juart/, raised durintr
the precedingf year.

c. The person to whom the same has been sold
with the date of sale.

d. the weijrhtofalUjuartz sent durinjr the quarter
to any licensed mill and when it was sent.

e. the yield ot y-old from each lot returned by the
mill licensee.

f. The total yield of -rold obtained from the mine
III any m.i liner duriuf; the (jiiarter.

Sue' ieturn shall be verified by an alfidavit.
l)iun\jr tlie year l')12 an Act was passed specifyinir

that all properties remainiiifr unworked for 5 years
shall be liable to forfeiture providinjr that some appli-
cant is prepared to work the said property and pay to
the former owner a price aifreed on or decided by arbi-
tration. '

One of the rules of the office is that all leases must
be dated on July 2nd. If a prospectin<r license expires
on January 2nd. the time between then and theissuini'-
of t.ic lease Is put to the credit of the lessee, it the
license e.vpires between July Jnd aiic: December 31st
the license becomes that much shorter.
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II

ClIAl'TKH III.

Structure of the Gold Fields.

The rockh of our jrold lields consist of {rranite,
jriieiss. schist, (|iiartzite. (whin) and slate. The whin
and slates are the true jjold hearinjr rocks in Nova
Scotia, thoiij^h in Cape Ureton the only «^old found is
from schists and otiier nietaniorphic rocks. The Cape
Breton jfold jjcarinjr rocks are supposed to belonj;- to
an earlier a^e than liiose in .Nova Scotia and are much
chanjjed from their original '.onditiou. ( )win),' to their
small importance as m>U\ producers thev iune not been
studied nor developed 1.) the same extent as in .Nova
Scotia.

''* e lower part of the true ;r,,l, I series, consistini'^
of (1'.;. tzite (whin) is about 20,000 ft. thick, while the
upper part composed of slate is about 1.1.000 ft. thick.
Through nearly its entire thickness the whin has
hhov n payinj- leads, while only near its junction with
the whin has the slate shown any values worthy of
note.

^

The -rranite, gneiss, and schist, of a later ajje than
the whin and slate, are chiefly if not wholly the results
of the meltintr or bakiii;r „f the whin and slate.

The },'ranite interrupts the whin and slate irrej^-
nlarly and fre(iuently in the Kastern Counties, and cuts
them otT completely west of Halifax. In Lunenbur^f
County the ;jfraniteand ;rneiss is e.xtensively develoneir.
continuinfr in a broad inland belt to Shelburne and
Yarmouth Counties. There it <,'radually changes into
{rnciss and schist. The jrneiss there becomes' hiphly
charged with hornblende and jrarnets, while the schists,
especially near Pubnico, become contorted and .Hied
with talc and mica as well as "jarnets of lar^e size.
Thoujrh {Told has been reported from tlu .• rocks the
report has not been verified.

At first lying- flat, the >rold series is now bent
into hug-e folds from 1 to 10 miles across, running as a
rule east and west and dipping at everv angle from
vertical to slightly inclined layers.

These folds are called ant'iclines while the hollows
between them are called sync.ines. The anticlines of
the eastern counties are usually long, narrow and par-
allel with each other and seldo'm divided by cross syn-
clmes. Their dips aie usually steep, sometimes beinn-
overturned so that the south side of a fold instead of
dipping south as formerly now dips north. A beginner
IS very apt to be deceived, therffnre ilu- ^:irr.>iin-!in"-
rocks should be very closely examined especially on the
Gold Ivake, Killag, and a few other anticlines that are
known to have been overturned.
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The anticlines of Lunenburg and Oueens Counties
are rounder. Hatter, more irregularly disposed, and
dividea by wider and deeper cross synclines tlian farther
east. There are few if any overturned dips and there-
fore less confusion and trouble on that score for the
prospector. The continuity of the anticlines is less
interrupted by granite, but then owing to the presence of
deep cross synclines the different folds or domes are not
so distinctly connected in ranges as they are in the
Kastern Counties.

At the western extremity of the province the anti-
clines and synclines are more evenly disposed, tolerably
free from faults and twists, and inDigby County the
disturbances that result in quartz veins and other ore
bodies are absent. The Sissiboo and Meteghaii folds
resembles somewhat the long and continuous folds com-mon to (iuysboro and Halifa.v counties, (^old lias been
reported from Meteghan and cjuartz is present, but
lacking the minerals usually found with gold farther
east.

In the Kasteru Counties some of the main folds
reach for nearly 100 miles. Others run side by side
from 10 to 60 miles in length and then unite, as do the
nieOoldenvilleand Stillwiter anticlines at Moose RiverTwo more unite at Lawrencetown. and the Bi"- Lis-
comb and Upper Musquodoboit anticlines unite at the
latter place. Other large folds carry on their sides
smaller folds which are the seat of highly productive
golds mines, such as Isaac's Harbour, South IJniacke
and Harrigan Cove while the main fold is barren
Others such as Wine Harbor and Three Fathom Harbor
gradually flatten and give place to a syncline. Single
local folds or domes such as Oldham in Halifa.x County
and Northwest in Lunenburg County are also seen
These latter are exceptions in the Kastern Counties
and as a rule the prospector will be able to trace im-
portant folds through several districts. Some, such as
the Mt. Uniacke anticline, though continuous, can be
traced through short overlapping folds to the north
east and south west. (See map issued by the Dominion
Geological Survey.) The intervals between the folds
are not of the same width, neither is there any regul-
arity in the distribution of the gold districts. Geology
does not furnish any general rule for the finding of
gold mines, therefore a thorough local knowledge will
be your chief aid in the search. A knowledge of the
location of these folds and the gold bearing elevations
of the lower beds that we call domes, are a very neces-
sary part of the prospectors stock in trade.

The Western County folds are cut across by such
wide anJ deep synclines that it is difficult in some cas-
es to trace them. Some, such ,ns the Molega fold are
almost completely cut off from Uie iicifjiiboring folds
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east and west by many miles of slate. The largest
number of folds, cuunting^ tliem from south to north,
are found in that section reacliing from the coast east
of Halifax to the West Gore Antimony mines in Hants
County. They are as follows :

1. Three Fathom Harbor anticline. Flattens out
10 miles east in a synclinc.

2. Lake Catclia Salmon River. Knds at Hear
Cove month of Halifa.\ Harbor.

3. ICaslern Fassa>re(I,()c.il). West of Cole Harbor.
4. hawrencetown. Formed by union of two folds

from the east. Crosses Halifax.
Fi. Montajfue. Runs from Dartmouth Canal to

Porters Lake.
6. Hirch Cove (Local). Crosses Bedford Basin.
7. Waverley. Knds in the {jraiiite, east and west.

12 miles long'.

8. Long Lake (In slate). Reaches far east of Old-
ham.

9. Oldham (Local). 8 miles long.
10. Lornes Settlement. Reaches west to Pock-

wock Lake.
11. South Uniacke gold district is a small side

fold on Homes Settlement f )ld.

12. Oland (In slate). Reaches west to the gran-
ite. Runs under the Coal formation.

13. Mt. Uniacke — Renfrew. Runs east under
Coal Formation.

14. Upper Rawdon. Overlaps the Lakeland fold
northof Mt. Uniacke.

15. Pleasant Valley. Side fold on Upper Rawdon
fold.

lb. Central Rawdon. In slate, local.

17. McKay's Settlement West Gore. Almost
hidden by Coal formation.

In n section reacl-Mig across the eastern jiid of Hal-
ifax County near the (inysboro County line there are
12 folds as follows :

—
1. Harbor Island or Southern Anticline. Seen on

a few islands.

2. Tangier - Harrigan Cove,
side folds.

3. Salmon River—Little Liscomb Harbor. Goes
west into the Mcoseiand granite.

4. Mooselaud — Gegogan. Goes west into the
granite back of Jeddore.

5. Wine Harbor. Flattens out in a synclire iroine-
west. *" ^

6. Goldenville— Killag—Goio Lake. Goes west
into the Musquodoboit granite.

7. Moose River (south)—Beaver Dam—Stillwater.

Has many small

m^ I

, .^ii.j
I
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8. Moose Kiver (north). Fifteen Mile. Flattens
out jjo'ifi' east.

'). Forest Hill—Cochran Hill-Caribou.
10. Big Liscomb Lake. Joins Little Liscomb

Lake at Upper Muscjuodoboit.
12. Upper Stewiacke. A local fold in slate.

In Lunenburp County, alonjr the LriHave river,
we have the following,' succession thoujrli uwin^- to the
wide cross synclines the ranfjes cannot be trac<;d as
easily as those to the east of Halifa.v.

1. LaHave. On the shore and the LaHave Islands.
In slate.

_' Ovens—Green Island— Dublin Shore.
3. Tancook -Indian Path Vogler's Cove. Runs

west to Port Mouton.
4. Mahone— Northwest. Probably on same ran<re

as Mill Villajre.

5. Blockhouse— Bridfjewater — Leipsijrate, (and
probably Fifteen Mile Brook.)

6. Gold River— Maitland. Joins No 5 at Leipsi-
gate^

7.

Lake.
8.

Caribou Lake - W(;ntzeir

River

Lake — Prescott

- Mulega. Goes

Whiteburn.

Newbern — Pleasant
west probably to Sixth Lake.

9. New Germany Lake— BrookHeld
Reaches probably to Little Tobeatic.

10. Cherryfield—We.it Caledonia Runs into the
granite east and west.

Po the west of this last section there are many
scaaered domes that may be <rold bearin<;. Tliev are
usually uval in form, with deep cross synclines separ-
ating them from others east and west. They include
Port Mouton. Broad River. Rush Lake. Sixth Lake,
Little Tobeatic and one to the south west of Kejim-
kujik, and another to the west of Frozen Ocean near
the granite. These have been but slightlv prospected
and may offer a profitable field of search!

In Yarmouth and Dighy Counties, and especially
the latter, the folds are long and regular. Beginni no-
on the shore of St. Mary's Hay. we have the wide Wev^-
mouth fold succeeded to the south-east by the narrow
Meteghan fold. Then comes the Hectanooga fold, on
the south-west end of which Cranberry Head (Jold Mine
is located. This is succeeded by the Kemptville Tus-
ket anticline. Another fold starting at Lower Argyle.
runs north-east into the interior to the head-waters of
the Clyde, Roseway and Jordan Rivers. These are the
main folds, which with a few minor folds make up the
gold series of Yarmouth and Digby Counties.

Much of this series especially in Southern Yar-
mouth and Slielburne Counties consist of horublendic
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yiieisses and mica and talcosc cliists. These last Prof
Bailey considers to be the results of transformation bv
heat from the {-reen slates, of which wide belts exist
1" c,'A'^l^*'V"*y-

'^''** ^''^y occupy the places former-
ly hlled by the yreen slates there is no doubt.

The followinjr diafjrams are examples of the
variety of form that the anticlines assume in Nova
Scotia.

^<» 'i^

rmer extension of ojhin ana'\Slci't:e b»h^\ft \ »

/ Coid bearing veins

^ftSft/>f ^<a£i

Fin- 1. Represents the ordinary form of an antic-
linal fold in Nova Scotia, showing- also the former up-
ward extension of the fold before it was worn down to
its present level.
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Fig. 2. Represents the form ol the Goldenville
anticline viewed from the west, showing it upset
sltghtly to the south. It is on extensions or legs of
the saddle like veins that past mining has been done.
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Fig. 3. Is a surface plan of the Pleasant River
Barrens fold, showing cross and main leads.

*
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Pig'. 4. Is a section across Pleasant River Barrens
Gold District, showing the cross leads which form the
rich spots by their junction with main leads.

Wide, continuous main leads are not usually found
in folds of an oval or almost circular form such as at
Pleasant River. In them you must look for fissure
veins which are really cross leads or the junctions of
these cross leads and main leads. A rich main lead on
these circular folds is a rare exception. Such an ex-
ception is probably the McGuire lead of Whiteburn,
Queens County.
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*u ^u-^;f
Represents the Brookfield fold, in which

the chief leads are fissures. It approaches somewhat
toe Pleasant River form.

M- £ ^" Molega repeats the long narrow ovals ofUie eastern counties, and like them tffegold comes frommain leads or mam leads enriched bj angulars.
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Gold hearing Veins "is 7

F'i^. 7. Killag in an example of an overturned
fold, a form confined to the Eastern Counties.

Fig. 8. South Unidcke is a crumple on the north
side Of a large fold, a form of which there are several
examples in Nova Scotia.
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luvli the tliicktieNH lias

tlieii, no change liaa

different beds. The

In no part of the province can tlic Rucce*Hion of
whin and slate be »een ho well as on the SisHiboo
River in Digby County. Neither the liijfhest nor
loweiit bed* lan be seen, hut the nc lion several miles
lonj; showK well how the different DedH succeed each
other. MeaaurementM can eiiHJIy \>e taken because the
purple slatea, which oco ipy a clearly defined ponition
in the Reries, make thr- ponition of the other rock* in
thin fine section nniiii«tiakeal)le. As a knowledjje of
the nature and order of till se bedn will t)e useful to
the pro- fCtor I wii: here iiisirt a table pubtished t)y

me in the 18')4 number of the "Trani-actions of the
N. S. Institute of Science. Tlu
been added to somewhat since
been found in the order of the
order here is the natural one.

13 Blue auil hUiinh-xrey »Ult» Thicknes* 2,000 ft.

12 Black slates with white sandy seauis 1,500 '

U Bluish-black slates 2,000 "
10 Bluisb-crey and ribboned slates 600 "
9 Upper ){recnish-Krey slate 1,000"
8 Upper purple slate.'. .. 400"
7 Middle greenish-grey slate 1,600"
8 Lower purple slate... 160"
6 Ivower greeuish-erey slate 1,000 "

4 Bluish to greenisli-xrey whin and slate of
same color 6,000 "

3 Upper bluish-grey qunrtzite and bluish-grey
slate 8,(00 "

2 Bluish-grey quartrite with graphitic slate ...2,i'00 "

1 Lower bluish-grey quartiite with grey slate
at bottom 4,000"

Tola' tliickncss about 26.000 ft.

The late explorations of Mr. Faribault in King's
County has resulted in the discovery of a jfreat thick-
ness of flates. After a close examination he has de-
cided that they belontr to the upper part of the gold
formation and add 40<)l) or 5000 feet to its thickness.

A little gold has been reported from there but
whether it will prove a profitable field for the prospect-
or, time and effort alone can prove.

In some of the Eastern districts the upper or lower
purple slates are absent. In some of the Western dis-
tricts the graphitic slates are absent. We can however
be sure of one lact— viz -the order is never reversed.

The lowest bluish-grey quartzite f^whin) is shown
only in our very widest folds as at Moose Kiver, Hal-
ifax County. No. 3 is specially developed on the Siss-
iboo. No. 5 in Queen's and Yarmouth Counties. No.
6 and 8 on the east shorj of Kejama-kujid Lake. Nos.
10, 11 and 12 around Lunenburg town. No. 13 on the
Sissiboo, and probably north of Caribou mines.

The thickness of the different beds are very vari-
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able. A bed 2000 feet thick in one district may thin
out to 200 feet in another district.

The ability to recognize these different beds often
enables a prospector to locate a break when other
means tail. Therefore I would lay stress on the nec-
essity of studying- the differences between these beds,
so that one may be distinguished from another. Ex-
amine them under different conditions, wet, dry, pol-
ished and weathered, as these conditions often give a
different appearance to the eye.

Two promineut features of the rocks of our gold
fields are the bedding and cleavage. On small expos-
ures of rock it is easy to mistake one for the other,
therefore the utmost care is needed to distinguish them.

The bedding planes are often only distinguished
by faint bands showing a slight difference in color, or
by a crooked belt ot rougher rock crossing the slates,
or by a slightly weathered band showing a difference
in hardness, but seldom by straight weather worn
cracks, the usual indication as a rule, of cleavage.

The bedding planes in slaty, or partially slaty rock,
are nearly always curved; while the cleavage planes are
straight and nearly always parallel with the folds in
the Eastern Counties. A curved cleavage plane I have
scarcely ever seen in Nova Scotia, though Mr. Fari-
bault reports some in the eastern extremity of the
province. The cleavage has been caused by lateral
pressure when the earth's crust was very rigid, and so
has nothing to do with the bedding though often mis-
taken for it. Near the saddle of an anticline, as at
Moose Lake in Mooseland, Cochran Hill, and elsewhere,
the cleavage often opens dipping toward the centre of
the fold. At Crows Nest the cleavage planes are said
to be occupied by quartz veins holding mica, a sign of
eruptive or metamorphic origin, and of later age than
the gold bearing leads. This shows that the fold has
been squeezed closer together since the cleavage was
formed, a movement probably due to the disturbances
and shrinkage of the granitic or metamorphic age at
the close of the vein forming stage. Awav from the
saddles the cleavage is nearly always vertical unless
shaken by frost or other surface influences, while the
bedding planes dip in any direction.
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Chapter IV.

The Oold Deposits of Nova Scotia.

The gold deposits of Nova Scotia may be divided
into three classes.

leads anri ^'<eir associated

leads as they are here

1st. Main or bedc'
angulars.

2nd. Cross, or f sir

called.

3rd. Gold bearing til .tu or • njloinerate.
The first class includes most of iJie worked leads

in Nova Scotia. They are usually irrouped around
the endsof arliclines where these folds pilch east or
west. As a rule thc>y are largest near or on the saddle
of the fold, or at a sharp curve in the course of the
beds. With rare e.xceptions they are never very far
from an anticline or a sudden downward bend of the
beds where these beds are made up of whin and slate,
for there the conditions are most favorable for the
formation of leads. Tne exct !4ions so far as I know
are only three in number, the best proved example
being at Lochaber on the East River of Sheet Harbor.
Here, in the basin of a syncline where the slates came
in, was worked several gold bearing leads which seem-
ed to reach no deeper than the bottom of the basin.
In or near the middle of a svncline at Westfield in
Queens County, is the largest quartz vein in the pro-
vince, 62 feet wide, but carrying very little if any gold.
Here, through the cleverness of English and American
adventurers was carried out one of the biggest swindles
in the history of gold mining in Nova Scotia. I
mention this as one of many like transactions by
foreign promoters the results from which have been
falsely placed to the credit of Nova Scotian mines and
miners. At Clic;,fogiii in Yarmouth some mining has
been done on a mineralized felsitic or quartzose belt
nearly 200 feet wide, but with poor results.

The position of a zone of gold bearing rocks seems
to have been decided by—a crumple, a belt of shattered
rock, a sudden curve in the course of the belts, or the
passage of a cross lead across the leads. While this
zone of leads probably continues to great depths, the
separate leads composing it peter out as their distance
from the saddle increases. The leads now showing on
the surface are merely the remnants of leads which
once approached nearer to the saddle, and probably
curved over it before erosion took place. Though the
beds of slate and whin curve downward over the folds
and come to ihe surface in the next fold, we cannot ex-
pect the accompanying leads to do the same. The
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leads were formed only in places where the whin and
slate have been subject to a strain which bent, folded,
or cracked them ; a strain caused b_v the cooling and
shrinking of the earth's crust.

It may be noted here that the steepest side of a
gold bearing anticline is nearly always the richest side,
and often the only side carrying gold, though leads
may be numerous on both sides.

We have in our gold districts this curious feature,
that while a large fold may have every appearance of
being a suitable location for a zone of gold bearing
leads, yet it will be barren and almost destitute of
quartz veins. Instead, a small side crumble, a part of
the main fold of course, will contain rich gold bearing
leads a quarter to two miles from the main or central
fold. Examples of this are seen at South Uniacke,
Harrigan Cove, and Isaac's Harbor. It may be that
the crumple, which always dips toward the main fold,
will become the main fold in depth, while the latter
will shrink into a small side fold.

The second class of gold deposits consist of cross
or fissure veins, such as the Libbey and Ophir of
Brookfield and the Prest of Blockhouse, as well as the
lead of West Caledonia. These cross the anticlines at
various angles.

This class also include fissures like those at Leip-
sigate and Fifteen Mile Brook which run parallel with
the folds near which they are located. Like the other
fissures they dip toward the centre of the folds. All
these show strong evidence of being workable to great
but not unlimited depth- They will probably show
pay streaks at their junction with every important
main lead they cross.

Fissure veins have been worked at Cranberry
Head, Vogier's Cove, Central Rawdon. Oldham, Lake
Catcha, Caribou and Cow Bay, near Dartmouth, while
several other leads of the same kind await the funds to
uncover them.

The relation of gold bearing leads to anticlines is
splendidly shown in Mr. Faribault's maps of the gold
districts, and a short study of these maps will save the
reading of many pages of description.

Deposits of the third class are formed by the wear-
ing down and washing away of the first and second
class of deposits. They consist of gold bearing sand
and fragments of gold bearing quartz torn from the
lead and mixed with drift material from the neighbor-
hood. Those in Nova Scotia belong chiefly to the bot-
tom of the coal formation. The rocks have been sub-
ject to intense wear and the gold has been sifted to the
lowest layers, where its concentration often makes it
nth enough to pay. The principal deposits of this
kind are found at Gay's River and Brookfield in Col-
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Chester County, and Newport and other places inHants County, but all need more extensive prospectno-A more rece= tly formed deposit of the same kind

r ..i'f
seawasliod sands at the Ovens, Lunenburg

County. Much work was done there in the GO's. butnow It 18 only after a heavy storm or a lone period ofIdleness that pay sand can be found. The source of itseems to be the small angulars iu the cliffs near by orm ledges in the shallow water near the shore.
Nearly all our gold districts have gold bearing

lift h' '^L^^.^I"
^"^ f''^"^ «« "^" «o'"« of their rich-

est leads, but it is rarely ever concentrated enough topay for working. It is said that profitable washing ofgold was carried on for a while at Middle River, CapoBreton and probably the same could be done there
'^^ m/ *"^ *^^^'" burden of earth were removed

The bottom of a small lake at Tangier is said to

ri'.^LVi "? ?^
'J''''

^""^*^' &^o»°'J- The ground a-round the ricli lead at West Caledonia also shows richpannings and would no doubt pay to mill as it can begot out very easily.

i?iv»T'""!i"''^^,?/''°'"
^^^ Touquoy property at MooseRiver paid well to run through a fifteen stamp mill andmany thousand dollars profit were made iu that wayby Its enterprising owner.

But however enticing this easy work is, the pros-
pector s principal work will be the search for some ofthe many rich leads that nature has hidden away forthe use of our children or children's children
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Chapter V.

The Minerals of our Gold Fields.

In prospecting for gold m N va Scotia many other
minerals will be found, some ^ tlieni of commercial
value. Amonj; those already fo-md in the gold form-
ations proper, are antimony, tungsten, and tin. The
granite has produced mai<^auese, iron, (limonite) and
silver bearing galena, apparently in paying quantities,
ether rare and valuablr^ minerals may be looked for
with good chances of success, such as platinum which
in other countries is often associated with gold.

In the granite tracts, mica, molybdenite, and tour-
maline are common, and farther may yet result in de-
posits of value. In the gneisses of Lunenburg many
rure minerals in small quantities have been found and
with these have been found also large quantities of
quartz crystals of immense size, as well as kaolin pos-
sibly in paying quantities. Other veins contain fe.'d-

spar, amethyst, agate, lire opal and a variety of ra'er
minerals The lake bottoms in the same regions con-
tain large deposits of infusorial earth, which has met
with a limited market. At Chester Basin a larg'.

quantity of mineral paint or ochre has been found.
Some has been shipped and manufactured and pro-
nounced by the users as of fair quality.

Among the minerals of the gold bearing rocks ia

antimony. So far it has been found in paying quanti-
ties only in one place in the province—viz.—at West
Gore, Hants County. This ore was exported for sev-
eral years before it' was known to carry gold. The at-

tempts to separate the two metals at first did not meet
with much success but recently a very satisfactory per-
centage has been recovered. The returns from 1905 to
1911 show 4512 oz, of gold from 3240 tons of ore.

The antimony is found in three forms, Stibnite Sb
Sj) composing the bulk of the ore consisting ot anti-
mony 72 per cent., sulphur 28 per cent. Orange color-

ed kermesite (Sb'^S-O) found where t>e stibnite has
been exposed, and white valenmite (SbsOa) found here
and there, are also ores of antimony. These ores often
carry gold to the value of $200 per ton. It is intimate-
ly combined with the antimony, free gold being found
only in cross veins.

Two veins, troth fissures have been opened. They
are from one to seven feet wide and run north 45 deg.
west and dip south-west at an inclination of 85 deg.
from horizontal.

The enclosing rock ia whin and slate, chiefly the
last, belonging to the lower part of the slate division
of the gold series. This holds out the hope that other
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;mln».* *-!° *\^ ** ''"°'^''' antimony except in the

fn^<ltt^"^»-
*'*'" ^""^ °°* ''"" ^«"°d i° bedded leadsin iNova ocotia.

HUtrT.1"*\f*f"
'* ^"""'^ '" or near several of our gold

Jow ^1 * "'?°'" "' """ *''''^<=t'y associated withgold The most common form in Nova Scotia is theore known as scheelite. after which the new miningvillage west of Moose River Mines is called
^

m:.HJk ^'xT,''"^ °^ scheelite in Nova Scotia was

hvIh^H- '""? '^•''^ '^'*'°'*- ThiH was followed

m« nl ''^^°^*'=.''^^"*^ *^«t of ^»oo«e River in

w niH.
discoveries were made later near Waver-ey Oldham, Huey-s Lake. Lunenburg County, and inthe tailings at Caribou Mines.

nf iit\
^°'^?* '\ *^«» found in a small gash vein in oneof the lower levels of the Ballou Mine The Geolog-

ical Survey Department at Ottawa identified the ore

h-L^V! "°. '""'
^c?

'" ''" ^a'"«- The ore is found inbedded leads at Scheelite, as well as all the otherplaces and is usually half to one mile from the jfoldbearing leads. At Fifteen Mile Brook only has it beenfound in any quantity near a gold producing vein. Thediscovery at Molega is only an indfcation. Beside the

m^T/,V^^'V*° °' **"" «»her discoveries of thismineral have been made but owing to uncertain inter-
pretation of the law the finders are keeping the "cat-ions a secret.

r r>

™«.irTP*f'°^ '°^ tungsten has only just begun andmuch territory yet remains unexplored. The hieh

ri^^lrV^^ °'^ ^^ *° ^^ P" ton. should encouralea search for it. and it will probably remain at the pres-ent hgure for some time as the demand is greater thanme supply.

«,i.wil^
granite tracts, which interfere everywhere

rrl!„ }?
regularity of our anticlines, have lately beenproved to be of more value than was formerly supposed.Ihe fissures m the granites of Lunenburg County are

world V^^T'f!.*'"^**.^^*
manganese veins in the

r„d Jirr "^u °/"l^
''^'"^ are known, all well defined

l^t "11°^ n«^
highest grade of manganese. It will

rheta^W.l°n^- P"f.""*' P^^olusite. ^A reference tothe table will give the appearance and quality.

New Ro« J^H°v 'r'^^tfj'' the granite region between

vtrHr.1
*

a"
^ ^j'nouth. run nearly eaPt and west, are

vertical in dip and are from one to six feet wide. In

«o=f^T^'^'"
''"t,?*'t mixed with the manganese areseparate layert of iron, limonite, which may prove ofvalue as a by product if ever a railway passes there.

»,..« T d'^^ovmes, made within the ia&l few years,have made valuable a hitherto worthless rock. There-lore the prospector may be wise in taking note of in-
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dicationa of minerals when travelling over even so
wortliless a rock as granite watt formerly supposed to

be.

Iron, though commonly associated with gold as a
sulphide, has not been found in the gold mines in pay-
ing quantities. But several large seams are known,
notably at Molega and New Ulm, that are encouraging
enough to bear development. In this form it is val-

uable as a source of sulphuric acid. Large beds of bog
iron are found in various parts of the region underlaid
by the gold bearing rocks, but hitherto they have not
been turned to use.

Silver bearing galena is also one of the minerals
now yielded by the granites of the gold series. It is

found in well defined fissures apparently of consider-
able length and depth. A discovery made by Peter
Dunbrack many years ago at Musquodoboit is now
being developed. Another owned in Guysboro County
shows every evidence of being a bonanza though un-
developed. Silver has been found in the galena of
Smithfield Colchester County, and also in the bricks
of gold handed in from the gold districts, though in

some rases I suspect it has been obtained by a too close
scouring of the silvered amalgamating plates of gold
mills.

However there seems to be a good field open for
the discovery of silver in the granite tracts that cut our
gold fields,

Amon^ the various minerals found in our gold-
bearing veins are lead, copper, nickel, antimony, cobalt,

zinc, iron, silver, arsenic and probably bismuth. They
are usually combined in the various ores known as gal-
ena, copper pyrites, niccolite or millerite, stibnite, co-

baltite or smaltite. zinc blende, iron pyrites, marcasite,
mispickel, pyrrhotite &c. So far they have been of no
commercial value. Platinum should be specially
searched for as it is found associated with gold in

other countries. Our granites and gneisses, having
t>een proved to contain tin, a prospector's time may be
well repaid by a more extended search than has hereto-
fore been made. A large tract of these rocks occupies
the interior of Shelburne, Yarmouth, Digby and Ann-
apolis Couuties. and have been but slightly explored.
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Chapter VI.

How to DistinfiTulsh Minerals.

The minerals in the following table are confined to
such as are or may be found in Nova Scotia. Mere
field tests, and a few others included on account of
their simplicity, are all that is needed. An outfit for
even a qualitative test is more than a prospector lias
time to bother with if he pursues the problems of rock
structure and drift dist ibution as far as he should
Any ore of a complicated or uncertain character should
be tested by an assayer. Technical terms are avoided
wherever it is possible to use common words of the
same meaning. A short jjlossarj will explain what
cannot be substituted. The composition, when too
long for insertion here, will be found in Dana's Miner-
alogy.
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or at Wycoco-

Settlenient,

In order to make full use of the foregoine table it
IS necessary to know how to decide the hardness and
gravity.

To decide the degree of hardness the prospector
should have a set of minerals beginning with the soft-
est and ending with the hardest. For this purpose a
list of minerals, ten in number, is given. These should
be as pure as possible, • ell crystallized specimens be-
ing chosen, with flat surtaces on which scratches made
by harder minerals can be seen. In using them use
the harder specimens of your set first, to scratch the
mineral you are testing whenever possible, coming at
last to the specimen that will leave no mark. Scratch
your samples with the unknown mineral as little as
possible. It may be hard to secure a set of good samp-
les showing the scale of hardness from this province
but they are kept in stock by any d-aler of minerals
such as Wards Natural History Rooms, Rochester,

1.—Talc. Found in the granite of N. S
magh, C. B.

2.—Gypsum. Found at Windsor, or Dutch
Halifax, ^. S.

S.— Calcite. Found in the gold mines, especially at Gold
River, N. S.

4—Flnorite. Found in quarries at the Strait of Canso, N.S.
6—Apatite. •' " niines in Eastern Ontario.
6.—I-eidspar. '• " the granite of N. S.
7.-Quartz. " '« •' gold mines of N. S.
8 .—Topai. Get from a dealer.
g.-Corundum. Found in the mines of Eastern Ontario.

10. -Diamond. Get from a dealer.

fr«J*i7''7^*?2^^'*''^*°^^* ^'"''e: with the samplesfrom 1 to 7 as there may not be in Nova Scotia many
minerals harder than quartz. Still the whole set -ill
be supplied for a very reasonable price by a dealer

Minerals with a hardness of 1 or 2 can be scratchedby the finger nail. Those with a hardness equal toNo. 3 cannot be scratched by the finger nail, but canbe cut by a knife quite easily. Those with a hardness
of 4 are not easily cut, but may be scratched by a knife.
It IS hard to scratch with a knife a mineral whosehardnessisS, and almost impossible to scratch onewith a hardness of 6. Beyond this you must use one
of the samples of your scale of hardness.

By Gravity, or Specific Gravity, is meant the num-Der of times the mineral is heavier than water It is
possible to judge after experience slight diflFerences ofweight in the hand but th^s method is not exact enough
to aid in id ntifying unknown minerals as a rule

I

A small balance scale, such as druggists use, canbe used m this test. Shorten the strings on one of the

fh^ r J^u^^^- ^ff''-'^ ^ ^°'*^ through this panthrough which you will put a hair or a silk thread. To

-oajrcT. i T c; ,.T».T
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this hair or thread tie thespecitnea so that it will hang-
below the surface of dish of water settinfr beneath the
pan. Note how much the mineral weighs under water.
Then take oflF the hair and weigh the mineral in the
pan of the scale. Note the weight again. Then sub-
tract the lower from tl;e higher number and divide the
difference into the higher number. The answer will
be the Specific Gravity, or the number of times the
mineral is heavier than water of equal bulk.

Thus for example if the mineral weighs 66 grains
in water, and 78 grains out of water, divide the differ-
ence 12 into the weight in air which is 78. The answer
6.5 will be the number of times the mineral is heavier
than an equal bulk of water. Therefore its gravity is
said to be 6.5. To get the weight per cubic foot -nult-
iply the weight of water, 62.5 lbs., by the gravity of
the mineral. Thus galena will average about 468 when
pure.

If these tests do not. prove your sample you will
have to put it through others requiring more care,
time and ir plements. Unless the prospector has the
time to sp^uo he should hand the mineral to a compet-
ent assayer. If however he has a liking for the work
he will find it to his advantage to take a night course
at thn Halifax Technical School, where the cost is a
mere trifle. If he cannot do that Appleton's Short
Course in Qualitative Analysis will be a help to him.

As the beginner is apt to mistake some minerals
for others having the same appearance, a list is given
of those looking somewhat alike especially when in
small particles.

1.—Native gold, native copper, copper pyrites, iron pyrites,
oxide of tungsten.

2.—Native silver, bismuth, mispickel, white mica.
3.—Quartz, feldspar, calcite, fluorspar, cryolite.
4.—Graphite, molybdenite.
5.— Apatite, beryl, chrome garnet.
6.—Galena argentite
7.—Malachite, garnierite, pimelite.

T-aas JT Bar ssB^nKSP^WBosaxT^^rm^n
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Chapter VII.

Granite and Its influence on the Gold Series.

««,;« 'V^' P"!'"" •°' '*•'** ' o^*'" "lied the GoldSeries of >Iova Scot.a in in fact granite, and quite bar-

Zt^^^f- J'"-?""'**^. withTtsa«ociated^;„eiMe.

?he BerS"' "^ """^ ''''" '*"= "P''" «"otted to

The larjfest tract is that beKinninij within 3 milesfrom Halifax and reaching nearly to Yarmouth Ad!K h*f
''"'' '"*"?'"** ^'*'' t""'- «« >«^ffe areas occu

^n. fh^
Krne'M and schist, especially in Shelburne andSoutheastern Yarmouth Counties. Approaching- Yar-mouth some belt, of rock are almost pure hornWendcwhile around Pubnico talcose schists^re promnedVIn Lunenbursr larpe areas of ^neissoid rocks are seenAnother granitic tract is that reaching from 2 rn"eseast of Waverley gold district almost to Shee Harbor

So'rrCoTnt'rs"^'
""''"' '" '^'"^" Halifax a^nS^Ju';!:

One very noticeable feature is that while the eoldmeasures ,n Eastern Guysboro have been very violent-ly disturbed the rocks farther west especiall/ 'n Yar-moutl. and Slielburnecountie. have been fused in placi

NovJwi!**""" •? "' the strongest evidence that the

ed from fh ^u?"'*^^^"'""»=°*^ "'Whists, were form-ed from the whin, slate, and other stratified rocks at a

n«th?h*" '^1 '^"V.r"'^
"'"'^' thousands of feet ie.

th!i ^ 1"'H^ °^ '•'•' ^'''^^- " •« "«t denied thatthere may have been a deep-seated core of molten gran-te formed from some older and lower rock, but there
18 too much evidence of the quiet fusing of our gold
in m'"^ T\^ '" P'^" *« *"°* the classing ot granUein Nova Scotia as a purely eruptive rock.

J.™"""
Large sections of anticlines have in many instan-ces disappeared in a body of granite. leaving the re-main.ng sections of the anticline in their original pos-itions and almost undisturbed. A study of Mr. Fari-

^h^ J K '*P* snowing numerous cases of this kindshould be convincing.
The progress of the meltiqg process in all itsstages IS we 1 seen in Yarmouth and*^ Shelburne Coun!

sne;l,A^*•"'•^'u
^'^ f'S^^'^'y ^''^'''^ "'ates with minute

m'^^r™
""« through them, then smooth and wavymicaceous and talcose schists and heavily bedded

Klrn"r " K-;^^"^! <^hange of both into granite. In

fh/n ^^"^^*'°'°.^°"°*J'«'«o• *e see the gradualchange from clay slate into mica schist

i*.rt l« h/'*""w*'^ f*""*
authorities that granite sub-ject to heavy lateral pressure has been turned into
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{fnciMH and BchiHt, and that whin lias also been turned
into (rneiHS under the same conditions. I have seen
no undoubted evidence of this in Nova Scotia though
Bucli may exist.

Where the gold bearing rocks are in widely ex-
tended tracts they seem to have been quietly melt-i in
place without disturbing much, the regularity of the
surrounding anticlines I.,arge districts once composed
of whin and slate h.ive tieen thus absorbed.

Tin- granite in its molten state was probably in-
jected into every available fissure, open bedding, or
cleavage plane. In this way it would probably become
associated with quartz as in a vein at Cochrane Hill,
mentioned by T. A. Rickard It would even open for
itself, between layers of stratified rock, large deep-seat-
ed cavities known as batholiths.

These when laid l>are by erosion would furnish a
foundation for the old belief in the eruption ot the
granite on a huge scale over the gold bearing rocks.

In opposition to this theory of comparatively quiet
fusion of the gold bearing rocks, we see evidences of the
most violent dislocations in the province from Country
Harbor east to Canso. This was accompanied by the
fusing into granite of a large part of the geld series
there, and the moving around of a large section of the
Cochrane Hill -Forest Hill anticline.

Recent enquiries and investigations into the nat-
ure and surroundings of the Upper Country Harbor
anticline leads me to the opinion that it was a portion
of the next fold to the south. Being on the east side
of the great Country Harbor fault where all the other
folds are thrown to the north, it would reasonably be
thrown in that direction also. All the evidence seems
to me to point to this conclusion.

It seems that the smaller tracts of gold bearing
rocks, being neither of great depth nor size, were mov-
ed about on a sea of molten granite, so to speak, while
the large tracts were fixed and immovable because of
their weight and bulk. There seems t be no doubt
that nearly all these folds were continuous for long
distances before interruption by the granitic meta-
morphism.

As to the time when this melting process took
place there is evidence to show that it was one of the
last acts that gave the gold bearing rocks their present
structure and distribution.

1st. It was later than the folding of the anticlines-
2nd. It was later than the formation of the gold

producing leads.

3rd. It was later than the largest and most im-
portant faults. (One fault, that of Indian Harbor
Lake still remains in doubt.)
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4th. It was later than the formation of the cleav-
age.

5th. It was later than the Hhell bearinjr rocks (Or-
iskany) (»f Hear River, which were laid <iii top of the
Ifold bearinjr rocks. As however the ajje i|ueHtion has
little to tlo with tlij main purpose of tlli^^ com|)ilation
we will (Iroj) it.

A more important <ineHlion is the inHuence i>f the
jrranite in «lispl;'ciiiy: theanliclincs, alliriii;; tlitir pilch
(lip, and strike, ciusihjr breaks in the j.-ads. cnltinj^
them oflF. or influenciiij; them in anv oilier way that
may affect mining: and prospecliny^.

There appears to be no doubt that the jfranite in
coolinjf shrank, and that this shrinkage has caused
displacements and faults in the surroundinj; rocks is
only reasoi ble. If so can we see evidence of these dis-
turbances ill our jfold fields? Asone of thechief points
in the traiainsf of a prospector is a knowledtfe of local
details. I shall give instances where anticlines have
been broken and drawn inward, apparently by the
shrinkage of the cooling granite. Only the Kastern
Counties are considered, as the Western Counties have
not yet been thoroughly examined. The Montague. Law-
rencetowu. and Lake Catcha anticlines have the east
ends drawn north. At Beaver Dam nearly the whole
district has been broken and drawn south' toward the
granite The Mooseland fold was broken and drawn
south west toward the granite. The Crow Harbor fold
in Guysboro County was drawn south toward thegran-
ite. The Big Liscomb Lake and Little Liscomb Lake
anticlines were broken, drawn north and partly absorb-
ed by the granite at Bottle Brook and Seventeen Mile
Stream. The fold on the east side of New Harbor
River was broken and drawn north towards the gran-
ite. The Upper Country Harbor anticline was also
dislocated and drawn far out of its original position.

Another class of examples show a decided pitch of
the folds either east or west toward a granite mass near
by. In most cases the nearer the approach to the
granite the more decided is the pitch of the anticline
and the dip of the whin and slate belts toward it. The
great majority of the anticlines that are crossed by
granite tracts show its influence in this way.

Beginning with the great granite region west of
Halifax City and the line of the Dominion Atlantic
Railway, (C. P. R. ) we see ten anticlines and six synclines
pitching toward it. and only one syncline pitching away
from it. At Long Lake north of Windsor junction is a
small granite tract with one anticline and two synclines
pitching toward it. At Aspotogan, Lunenburg" County
an anticline pitches toward the granite. Back of Mus-
quodoboit Harbor and Jeddo e is the central part of the
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Mooarlnnd-WaverlejrgrHtiite tract with three aiiticlineH
and on J syncline pitchiii|r toward it. The (leaver Dam
tract han one anticline pitchintf toward it, and m itn
nei(rhborhoo<l, near Seven Mile Stream and Ten Mile
Lake, are four anticlineH and two HynclinvH pitcliinjr in
the name way. At Lake Major, at the Western lmkI ot
the Mo<isel.ui(l\VaviTly tract of (rranite, one anticline
and one Hvncline pitch toward it. At Twctilv Mile
Stream one anticline pitcheH toward the ^jranite .it the
head of St Mary's Kiver. In the Tor Uiy Caiiso re^fion
we see two antidiiieH autl three synciines pitching; to-
ward the various jjranite tracts there.

In contradiction to this, we see near Sheet llarlior
t>^o anticlines and one syncline pitching away from
Mooseland granito tract. West of Mooseland one an-
ticline pitches in the same way. At Waverley one an-
ticline pitches away from the jrranite there while a few
miles east two anticlines and one syncline also pitch a-
way from it. At ornear Kllershouse Hants County one
syncline pitches in the same way. North of Heaver
Dam on Seven Mile Stream one anticline pitches' east
away from the yranite.

Thus we have a total of thirty nine antic. iues and
synciines pitchin^r toward the jjranite tracts which
cross them and only nine pitching away from the gran-
ite.

Taking up the inclination sidewisc of the anti-
clines, we find that nine are upset toward the nearest
gianite tract while three are upset away from any
granite near enough to have any influence. Of these
last, the Killag inclined fold may be excluded as it is
upset for nearly its whole lengtl, even outside of any
granite influence.

Those upset toward the nearest granite are,—Two
anticlines east of Mooseland upset south, one anticline
at Mulgrave Lake upset south. One anticline, the
Cochran Hill, upset south toward the granite east o*
Twenty Mile Stream. One anticline Big Liscomb Ll
upset south toward granite near the foot of Big Lis -

comb Lake. Two anticlines at, and a little north ot
Beaver Dam Mines, upset south toward granite. One
anticline near Lower Caledonia Guysboro County up-
set south toward granite. One anticline at Archibald
Lake Guysboro County upset south.

Those upset in the opposite direction-viz-away
from the granite are,—the Little Liscomb Lake anti-
cline, upset to the south at Bottle Brook. The Killag
anticline, upset to the south near the Mulgrave Lake
granite tract. An anticline upset away from the gran-
ite near Ship Harbour Lake.

There are of course, other anticlines apparently up-
set awajr from as well as toward granite tracts, but the
inclination may extend their whole length and in that

mm L,
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ca»e would be owi.ii,' to lateral preH»ure, andoriirinated
lonir before the disturbances caused by the jfranite.

The influence of the jfranite on the formation of
gold bcarintr leads does not appear to have been verr
Rreat, as these veins evidcnlly had been formed or
nearly formed before the age . f the granite. Under
the influence of the disturbances cauHid l.y the molten
granite, seams and links of weakness would be opened
to a slight extent at least, and the melted matter in-
jected into them. Kven gold bearing veins in the
neighborhood of granite would probably be reopened
especially when in a seamy belt, and a new laver of
mineral matter be added to it. According to T. A
Rickard and others, such leads with gold bearing
quartz and granite side by side are seen at Forest Hill
and Cochrane Hill. This however is no stronger evi-
dence of contemporary formation tha i that the differ-
ent layers of an^ other lead were ail formed at thesame time. It is well known by every miner that leads
are often of different ages, the later cutting the earlier
If crossing it, and it is also known that the different
layers in a lead do not all contain the same minerals,
that the solutions which filled f e openings could not
all come from the same source, nor at the s:ime time
I have not yet seen in the Nova Scotia gold fields a purely
gold bearing vein, or the gold bearing portion of a
vein, of proved later formation or even as late forma-
tion as the granite. If such has been found n th»
stratihed rocks of the gold series thev will probably be
found in the granite also and will alter considerably
the outlook of the prospector and increase as well the
area of the country he will work over.

It has been claimed by some that because gold
bearing veins have been fom.ii piercing the edge of p
granite tract that these veins were of later formatio
than the granite. These veins are to be seen at Moos
land. Forest Hill, Upper Country Harbor and otl- ,

places. So far as I have been able to examine th. i
these leads gradually becc.ne more and more crystall-
ine as they enter the granite, and finally assuming the
appearance of pure granite disappear in its mass,
ine disappearance of some of the minerals of the "old
bearing veins is noticed with the gradual development
of mica, feldspar and other signs of metamorphism.A good example of the gold and mica bearing vein mat-
ter from this transition rv.ck at Forest Hill is seen in
the Provincial Museum at Halifax.

That the rocks were once stratified, and with
their associa. leads were gradually dissolved into a
molten mass and re-crystallized as granite, seems tome <^uite plain. Where gold bearing velus arc still vis-
ible in the granite, rthe latter,) in a'l cases so far com-
ing under my observation in Nova Scotia, has not lost
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quite all the traces of its original stratified condition
as whin or slate. Man/ of our ifold bearinjf leads, for
instance at Country Uarlxir, have been pierced and
crossed bjr granite Veins of a later date without at all
altering the character of the former and their contents

It IS quite evident that the era of disturbance did
not cease with the cooling of the granite for we have
deep seated fisHures in the granites of Lunenburg and
Halifax Counties. Some o» these have been filled with
valuable ores, such as manganese, iron, silver bearinir
galena, zinc blende, etc. There is a probabilitr of
these fissures or faults extending into the adjoining
slates and whins and carrying with them their ores and
accompanying minerals. With these possibilities in
view the scope of the prospector's work is enlarged.

In the Geological Survey Uepfs map of Eastern
Guysboro are indications that the Indian Harbor Lake
fault has also faulted the granite tract to the north-
west. If so the fault is of later formation than the
granite, a fact of some importance to the prospector,
as Jt would shift veins in the granite as well as in the
whin and slate. However, good authorities have doubt-
ed the correctness of the survey of that particular area,
so the question remains unsettled. Another fault'
at or near the junction of the stratified rocks and the
granite at Seven Mile Stream, Halifax County, is also
a doubtful proposition, not enough information being
available to decide its nature or its age
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CHAI'TBR VIII.

Faults Hiic ihe Trouble They Give.

Faults, or broi.!

often the caiiH< '^f im
money. Of a. Jn
(aultit are 1.4
forehand an 1

are acciden;-
known before'

"if" »o larjje .

ea very doubt
juriously on .

his proij^rainiii -

are treated .1

would think u n

In prepanii
area linea, leadi

correctly aa po

•11.•II
•

I it ni' '.

I .rilar

U!i.' Me
at >i

. m iniiierH usually call them, are
' li trmiblu and Iohh of time aud
1' 'tacleH in a pumpcctor'M w.-ty

that c.innot bu coiiHidcrud be-
i mates can be made for. They
.ind unletta their exiHtence ia

introduce into the problem an
cceaa of a vent i< re often becoiii-

break n unexpectedly and in-

"•'a b' ' - 'culatiouH, chancre
''ti ' . jp. therefore tliey

u an ordinary reader

a pii

and «

ol.* t'

f^" ' u, after {reltiuifyuur
late beltH Het down aa

'.'-A siiost important items are
the faulta. E' .-n thou^rh kiu.wn faults arc outside the
area worked cv, the fact thai they point toward it,

meaua that they may enter it.nul become a possible ob>
btacle to success. At any rate their location, dip, and
•'ourae should be noted as a {ruide because as a rule near-
ly all faults in a district have the same course if not the
aamedip. The cause and history of a fault is not so im-
portant aa the fact that it is there and may interfere with
your work. Therefore it is well on bejjinninjf work in
a district to g-et posted as soon as possible. Find out
the names of former prospectors and miners and ques-
tion their, consult old plans, surface and underground,
and prove them wherever possible by personal examin-
ation. Examine the country yourself as much to gain
experience aa 'to throw new light on the subject iu
hand. Underground plans on tile at the Mines Office
aud the district plans published by tne Geo)<>gical Sur-
vey Dept. may also be found useful in this respect.

The faults that cut the gold fields of Nova Scotia
have a general direction of north north-west, a course
not quite at right angles to the course of the anticlines.
Some reach across nearly the whole width of the gold
series, a distance of from 20 to 30 miles, as for example
that crossing the County of Halifax in the longitude
of Sheet Harbor. The local faults, confined chiefly to
single folds or domes, are short and uncertain in their
course. These are however more important to the
prospector than the great faults because of their loca-
tion within his sphere of work.

This faulting appears to have begun during the
formation of the gold bearing veins and to have contin-
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ucd until iitur the close of tlu- metamorphic action tli.it
rchiillfd III the formation „f t|,c Kraniti-. A% the aije
of a fault v^hfii known ^ivch t rluc t.. its (.rotiahk- i-(.
feet on thcyol.l tH..,rin« nuk>, I sljilj rch r to tliin
phane of tin- Mili;ict later on.

Kaiilts arc stvliiJ i-itlur rii;lil (.r l.-fi hand faults
iniMiiiiiK that n.. mat If- wliuli ^idi- ..| a laiill \ouhtanti
on till- throw will he alwavx to the n^lil ..r left an the
cane may he Kor e.<iaiii|.le il v"ii stand on the east
Hide laciUK the fault with the II..w ..I the r.-ek on the
opposite m,le I., the n>;lil then a .hant'e .1 p.mitron to
the west Hidcot the f.iiilt will ni.,l.e ii.MlitTereiue. The
throw of the n.ek ..n the other si,l.- will Ktill he to the
rijflit. Therefore the exprvHsioiis rmht ind left hand
faults saves a lot <.t .xplanalion. The i;reat faults are
seldom lines .t ;;ri.il weakness ..r the molten i-ranite
would usually hav, found vent thmuirh them.

The following Hynres sh,.w the diHerent forms of
faulting lre«|ueiitly nut with l>v .i prospector in his
work. Ther .tie not drawn to scale but L'lve a true
idea of their nature.

SdSt

Wefit

Fig 9. Sur/ace Plan

Fi|[f. 9. From Moose Kiver Mines. A fault
caused a great deal of trouble in tracintr the N
Lead east after its first discovery. An instance w
the pressure from the south lias overcome that
east and west.

ic

that
orth
here
tinjr

mtm^'imm
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West £ast

r"?^.'/0 Surface Plan

fi. M^;i, ?• VnJ^ '^n'i"
^'''" ^'"^s- Section on

the North Lead 70 or 80 feet deep. A gradual shrink-
ingof the earth's crust has prevented expansion east
and west, while compression from the south has pushed
the central block back to the north.
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Fig. 1] Sur/ace P/an

nii«% *"•!* ^y""- '^°°". ^''^ ^'"^s- A most com-
plicated fault showing action at five different periods

main lead formed.
main lead faulted at d by fault No. 1
stringers (small leads) formed.
main lead and stringers faulted at d.

A K E^^^'Al®^^'
Stringers, and Fault No. 2 all fault-ed by tault No. 3.

I, .V^y
belong to Classes 1 and 6, or 7. All are leftband faults.

a,

b,

c,

d,

e.
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Fig IB. Vertical Section

Pig. 12. From Sherbrooke. Gujsboro Co. F'aults
showing the effects of pressure from two directions, a
folding pressure from the sides and a faulting pressure
from below.

Fig fS, Verticaf Secticfn

Pig. 13. Prom East of Mooseland Road, Halifax
Co. An almost vertical fault in an anticline where the
right side is thrown up or the left side thrown down.
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Ed^

.^^
^0-*^

ticli"--

Fig /f. 3ufface Plan

h ig. 14. From Beaver Dam, Halifax Co. Compli-
cated faults Rhowing- the influence of granite to the
south and north. The district has been shortened and
moved to the south and gianite injected into the east
fault. The rock to the north ot the fault has also been
shifted to the south and south east. The faults belong
to Class 5. Much more exploration is needed in this
neighborhood before a good idea of the nature ot the
changes the faulting has brought about can be had.
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Fig. 15 repre-
sents a series of
faults about 1)4
miles in width,
with the down
throw on the east-
ern side where the
heaviest faulting
has been done.
Here the upper
slate division a-
buts on the whin.
The junction or
line of contact is

not seen as the
basin formed by
the fault is cover-
ed by a lake.
Neither the cause
nor the length of
these faults I have
been able to as-
certain. However
the faults them-
selves or leads
correspond : ng
with them iu cour-
se or p'jsition
have become min-
eralized and carry
gold. Two of
these cross leads
on the hill to the
west have been
rained to a slight
depth. In this
series of faults,
the slate, which
belongs to a hor-
izon probably 5000
feet or more above
the whin, is now
sunk to the same
level.
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Fig /6. VerticcLl Section,
Fig. IC. Faulted rock before erosion.

Tig 17, Vertical Section.

Pig. 17. The same as Fig. 15 after erosion.



M THK (iOLIt FIELDN OK NOVA SCOTIA

Chapter IX.

Cross Country Faults.

These faults interfere greatly with the continu-
ation of the anticlines and are often a source of much
trouble, so a knowledg-e of their direction, extent, and
position is very necessary. I therefore give a list of
the principal faults taken chiefly from the maps issued
by the Geolog^ical Survey Dept. These maps include
only the country from Chester east to Canso. List No
1 includes only the cross country faults, the most ex-
tensive but not the most important from a prosoectors
or miners point of view.

LIST No. 1

(a)—Fault through New Harbor and New Harbor
River, Guysboro County. Course North west by north
Left hand fault. Throw 1000 to 1800 ft. Pitch of
anticlines east. Granite close bv on the North-east
side crossing NortJ; west end of 'fault without either
disturbing the other. Runs out to sea, the north west
end terminating in much disturbed country. 8 or 10
miles long.

(b)—Country Harbor fault. Divides apparently in-
to two faults near the head of the Harbor. Course
north-west by west. Length about 15 miles. Drop on
east side at least 1500ft. Left hand fault. Throw
from 5000 to 7000 ft and probably more. This is the
most important fault or system of faults in the pro-
vince. Anticlines have been broken and shitted until
some portions of them have been turned at right angles
to their usual course, for example that part forming
Upper Country Harbor Gold District. This being a
left hand fault with the rock on the eastern side thrown
north it would appear that the gold at Upper Country
Harbor was a portion of an anticline furthersouth. Yet
there is an opinion among some who have examined the
ground that this fold is a portion ot the Cochran. Hill
anticline thrown south. Granite tracts approach the
faults very closely on both sides and even cross them.
The whole surrounding country is much faulted,
position of folds are uncertain, and little information
is available regarding courses aud dips of the gold bear-
ing rocks Until a more thorough exploration is made
little more can be said.

(cy— Isaac's Harbor fault. Course North-north-west.
Left hand fault. Length probably 7 or 8 miles. Throw
1800 to 2500 ft. • Anticline pilches east.

(dj—Indian Harbor—St Mary's River fault. Course
North-west by north. Length about 18 miles. Left
hand fault. Throw at north end 250 to 700 ft: Throw
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at Indian Harbor 4000 ft or more. This is the fault
which is represented as cutting and shiftinfjr the gran-
ite and on which doubt has been thrown. A later and
more thorough examination may decide the question.
An important fault as it cuts the eastern part of the
Wine Harbor gold district.

(e)—Sheet Harbor Road fault. Course North-west
by north. Left hand fault. Length about 35 miles,
starting at the Musquodoboit Valley and running out
at Beaver Harbor, thence among the islands and out to
sea. The throw varies, tiie greatest amount of dis-
placement being along the Sheet Harbor—Musquodo-
boit road ivhere it is 8000 to 10.000 ft. At Beaver Har-
bor it is from 4000 to 4300 ft. and on the south side of
the Musquodoboit River the throw is about 1000 ft.
Near Musquodoboit there appears to have been an up
throw on the eastern side, while near Sheet Harbor
there seems to have been a down throw on that side.
This is evident from the lesser or greater width of the
slate belts on the eastern side than on the western.
The sinking of the slate belt would make it wider on
the surface and vice versa. The Beaver Dam granite
tract crosses this fault where the throw is greatest
bu apparently judging from surveys, does not affect it
in any wav.

(f)—Mulgrave River -Twelve Mile Stream fault.
Course North -northwest. Left hand fault for 14 miles
Length 23 miles or longer the northwestern end being
effaced by a fusion of the region into granite. Here it
becomes a right hand fault. While a left hand fault
the throw is from nothing to 2100 ft. There is also an
upthrow on the east side wliich makes the slate belts
on that side narrower than on the western side.

Where this fault changes to a right throw the dis-
placement is about 6000 ft. gradually increasing going
northwest until it is 10000 to 12000 ft near the head ot
the Musquodoboit River. This change is accompanied
by a down throw on the eastern side.

The whin belts lie much flatter on the western
side of the fault than on the eastern side, with the re-
sult that the Fifteen Mile Stream anticline which is4v
miles wide to the east of the fault increases to nearly
63^ miles on the western side.

As the granite has effaced the north western end
of this fault it is hard to tell how much of the move-
ment in this region is due to the fault and how much
to the granite. Much exploration is needed to clear
up the problems presented here. This region, espec-
ially to the north his shown much to encourage pro-
spectors.

(g) -Mooseland fault. Course north-west by north.
Left hand fault. Length ahnut \^ miles. Throw at
south-east end about 2300 feet gradually lessening pro-
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ceediDg north-west until the fault ends south of Caribou
Mines. The only serious displacements so far knownareatthe Mooseland mines, where the prospector's
search is somewhat complicated by the presence of sev-
era taults across the anticline near the granite. This
fault 18 worth investigatinjr because of its cuttinir a
district of much promise but slightly developed

(li)--Ship Harbor fault. Course north-north-west.A left hand fault. Length about 10 miies. Beginsnear the granite at the head of Ship Harbor where thethrow IS very small. Going south this throw increases
until among the islands oflF the mouth of the harbor it
IS about 6000 feet.

(i)—Porter's Lake fault. Course north by west from
the sea to the head of the Lake, thence north-east to
Dollar Lake. A left hand fault with an upthrow on the
eastern side near the granite. Total length about 22

Ts^% 7"°"^ at the north end near the granite about
1800 feet, gradually diminishing as it approaches the
sea. This fault like that of Ship Harbor passes
through or near no gold districts though a number of
leads are known near the eastern side of the lault

(k.)—Halifax Harbor. There are indications of a
fault running through Halifax Harbor and north intoHants County, a distance of about 35 miles.

^i}'~J^,^'i'^y
Quoddy fault. Course north-west by

north. A left hand fault, as are ail the others. Length
doubtful, probably 10 miles. Throw 2000 to 4500 feetRuns out to sea. Going inland the throw decreases

(m)—Oldham to Soldier Lake, 8 or ten miles.
Coursejnorth-east. Details wanting.
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All faulU, eveninonedi»trict.arenotu»uallyofthe

?fr/„ K^Vr""'''' *'''^ ''"" ^°""««> at the Minetime nor by the kame cause.

i-,^^«*'o?^?"*
'*?'* '^"'*''*'"'*'"^'''«» '^o" the Baker

!f^ ll^}'}""?' '\'" ^'^ '""^'' a ^»"" a« i» the barren
clay filled fault* that disturb a district. So the Voidbearing iiHSure vein when it cuts and displacea main
leads IS a so a fault. Faults therefore belong to several
Classes, the differences between which we shall ex-amine.

»r. i:'!r
' ^'""^''y ^fna". irrejrular. and contempor-

l?tZ^ •?!" 'i""**
carrying gold. The broken endsof the mam leads are usually united by ore in the fault

itsell. hxamples are numerous. Fig 11. Fault No 1.from Moose River mines show a fault of this kind
complicated by later breaks.

1 j^lt""^"
^hese faults often cut off completely all

leads they cross, sometimes displacing them, their
mineral contents however often include gold. Theytorm the fissure vieins occasionally found in Nova
?iin if°J'^

districts Though formed after the anti-

wl.!tSttf»"i?""lt*^*'""''P'"^°*
shape the formationwas stil within the era of gold deposition in this pro-

If iA i* """l^ *^"* ^^""^ ^*'"« '" no particular eraof gold deposition, but it is well known that almostevery mining region has its own special era, in whichone or more ores «rore precipitated. These fissuresdip as a rule toward the centre of the anticline Agood example of this class is seen in the Baker vein atOldham which displaces even the anticline. The Lib-

^L^'l!," \* ^^oo'^'^e'd a«d thePrest lead at Blockhouseprobably belong to this class. See Figs 5 and 39.
Class 3. Usually shorter then the last, often onlvreaching from one belt to another, they are some-

tho.!^hMH"*
'"'°**'' ^^*=" ^^fi"'^** and mineralized,though seldom or never gold bearing even where crossling gold bearing main leads. They are styled bullleads or cross leads by miners. Their age is doubtful,though certainly later than the completion of the

older'l'earanVfaX'''^^^^'*^
precipitation in the

Class 4. Faults of this kind though common theworld over are features of a puzzling nature. Thev
Sn? Kf f^Vu k"'':"' '"'f **^P^''' reaching down withoutdoubt to the bottom of the gold series tnd the suppos-ed source of heated mineral waters, yet they are notthe seat of great veins and ore bodies. They repre-

«hlZ^u *'"J!"
^^^^ *•"*= 8^''^** fa"'t i° the Rocky Mts.

t . ,n^^ , * ^^^° *° upthrow on the east side of

H^Uli'''^ -"'l-
^'"*=''' *''°"«r'» deepseated and welldefined as it is, has not developed into a great and richore deposit. These main faults were no doubt formed

after the completion of the folding when the rocks had
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become rijfid. Tlii» Ih evident uh neitlier local twi»t»
crosH iiynclineH nor local faults liavea^ far a» i^ known
affected their regularity. Their great lenjfth and par-
allel courseit leatJ to the belief that some ncnlv distri-
buted, perHiHtent, and tremendoun force to the south
or Houtii-eaat had acted as the motive power in this
faultinjr— viz.—a Htrain developed by the shrinkage
caused by the cooling of the earths cruBt. When the
fo.ds could be siiueezed no closer they were broken and
portions were shoved back wher«* the presnure " > less,
As to their age. if we e.\cept the doubtful India; Har-
bor Lake fault, (see previously), it was befcr.- the
formation of the granite. Decisive evidence i> seen
where the Sheet Harbor Musijuodoboit Road fault cross-
es the Beaver Dam granite tract. This Kiitall tract of
granite is not cut nor faulted, neither <l )fs the fault
show itself as a line of weakness alony .ni' iii<o which
the granite has been injected. The onlv thi my that
accords with all facts is that ages after ilit mo'' .uienf
of the rocks had ceased and the sides >{ Uie f.. nil lii)
become firmly united, the rock on both sides !ui.l h vn
gradually fused into a molten mass.

Faults of this kind run through the gold (list.cts
of Isaac's Harbor, Upper Country Harbor, Mooscland,
Cochran Hill and other places.

Class 5. To the fifth class belong the smaller
faults by which gold districts near granite tracts have
been broken and drawn toward the once molten rock.
A good e.xample of a fault of this class is seen at
Mooseland, where a fault caused by the shrinkage of
the cooling granite is seen on the % foot level ot the
Stenishorn Mine. Here the anticline has been faultid
and drawn southward toward the granite, and into the
vacancy left has fallen the eastern wall of the fault.
The result has been the opposing of a higher bed on
the eastern side to a lower one on the western side.
The course of the fault is north 70 degrees west, which
is almost parallel to the boundary of the granite a
short distance south Fig. 43 will show the nature of
the fault and the value of a little knowledge of struct-
ural geology on the part of a prospector who attacks
problems like these.

Another good example of the faulting power of
shrinking masses of cooling rock is seen at Beaver
Dan, where a large section of the anticline is broken
by two cross faults and drawn south toward a granite
tract. That these faults had been formed or reformed
by the granite, at about the same time is shown by the
injection of the molten rock along their courses. This
proves either that an old line of weakness had been
re-opened, or that the fault has been formed when the
grr.nite was still molten and before it had cooled to
such an extent as to prevent injection into newly form-
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^d faults. So far the evidence gives support to the
opiniou that the formation and fillinjr of the fault was
coutemporary This would of course be an exception
to the general rule because the strain would become
tense enough to cause faulting only after cooling had
proceeded far enough to cause shrinkage. In this case
the molten mass would have ceased to be fluid enough
to flow. See Fig, 43. The most striking example of
disturbance by granitic shrinkage or flow are the dis-
locations and movements of anticlines seen at Upper
Country Harbor and Forest Hill. These disturbances
are on a very large scale and complicate exceedingly
the work of the prospector. On these districts see
previous remarks.

Class 6. The sixth class of faults have so far been
pr<ived to exist only in the granite. Thev are attract-
ing more attention than formerly because of the fact
that they contain valuable ores. Such faults in the
granite of New Ross Lunenburg are the seats of two or
three large deposits' of manganese, now being tested.
Drift from other veins of the same kind indicate future
work for the prospector in that region. See previous
chapters for more details on this subject. Other mineral
bearing faults contain silver bearing galena, one of
which, the Dunbrack silver mine north of Musquodoboit
Harbor show the possibilities of this class of fissures.
Discoveries of silver bearing galena in the drift near or
on the various granite tracts indicate the existence of
other probably valuable deposits. Fo. : .her details
see my previous references.

A fault referred to before the one apparently cutt-
ing the granite tract northwest of Indian Harbor Lake,
may belong to Class 4. But, as th; correctness of the
survey of that particular locality is open to doubt, it will
be well to suspend opinion until further exploration
afiords more evidence.

However, enough has been discovered in the granite
to confirm the wisdom of paying attention to discover-
ies of drift ore in granite regions, following up the clues
to better indications and perhaps valuable discoveries.

Class 7. Faults cutting other faults and displac-
ing them may belong to any recent period. These, so
far as we knc v re barren of ore; their chief import-
ance being in th rouble they cause the prospector by
cutting oflF the leads he is following.

They are often filled with hulk, the ground up
fragments of rock crushed in the forming of the fault.
A good example is seen in JUeipsigate District north-
west of the old Helton Mill where a wide belt of crush-
ed clay material cuts several leads.

It is maintained by Mr. Wright if the Dominion
Geol. Survey, from evidence seen principally in Lunen-
burg County, that there were two periods of granitic tor



THK <HH,I» riKLDS »r M.VA mxiTH ^
eruptive) action, the last fiasuno^ the older irranit^and formmtr the .nineral bearing veins of New Ra«lTh.s later rock also pierced the older Vranitei. theform of d.kes. These evidences should oKrse ext^Sd

A s?udVof thi^^°t•"^^*
the suggeSnTsUrv"e'

show That th^ i J'"*"-
°' ^*"'*' ^'•"dj outlined

fi?^^- .u * *^'^*** majority are lelt hand faults

cou'ntrv aults"n^n"^ "!!'* -"""« '^°"°""- The croL
^-^ ^w.r .

•
^-^ '" ni'nber.are all left hand faults withone doubtful exception, the Twelve Mile Stream fauUo

t*o^'' Thfs*io%?°''*''r
"^ '« = righftand disloca!

by tiie Jrani^ Th.*'"'*" r'**^"" "^ ^'°? disturbed
in fk-

5

T''^ **'"^ *°''" seems to have acted

* 1J^^^u^ u*" doubtless manv more of these localfaults which cut and shift leads in the go d districts a

toT te hi
"''''*='* '"""''' ^/^^"-^ bene*fit our pr" sp;c^tors. The heavy covering of drift no doubt hides manVmore than the number known.

^"^

el cour^'ATlh" °^ ^^"''" ''''^^'"^^ **«» and the parall-

fiV; innf =.? \u^
'"""^ "" yeensand Lunenburg coun-ties indicate the presence of faults.
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Chapter XI.

Surface Geology.

It is generally known by miners and prospectors
that tlie northern part of America, Nova Scotia includ-
ed, was in times lon^,-^ past covered by a thick mantle
of ice. The evidence for such belief is the same as now
accompany the moving of the vast ice masses that cover
Greenland and the Antarctic re(fions. The^^reat piles of
earth and stones now beinjf pushed outward toward
the sea are the same as the jj-reat hills of drift that
cover Nova Scotia. The furrows and scratches that
are now being- made by the jjrinding- earth and stones
beneath the ice in Greenland and some other mountain-
ous regions are the same as we see on the polished bed
rock in this province. The huge boulders weighing
hundreds of tons now being pushed along by the ice-
fields of Polar regions are represented bv the great
boulders which litter every part of Nova Scotia, and
which are often known to be miles from their starting
points.

The long and regular ridges of sand nnd gravel
known as whalebacks and seen in di<Terent parts of the
province represent the crevasses still seen in the glaciers
of Greenland and other countries. Into these fell or
flowed all the material torn from projecting spurs of
rock or loose earth over which the ice sheet plowed its
way. They were not watercourses seeking the lowest
level for they are often found crossing the c^^urse of the
drainage.

This time of extreme cold is known as the -Glacial
Age'' and the deposits it has left as till or boulder clay.
The furrows and scratches the ice has left are known as
striae.

This sheet of iceonce covered all Canada and reach-
ed far into the ocean. Like a huge sheet of dough it

oressed outward by its own weight, carrying south-
ward over the province earth and rocks from the north.
Then it gradually diminished and became thinner, and
and slowly broke up into separate sheets, one of which
covered Nova Scotia. This after moving outwards in
all directions, advancing and retreating in varying
changes of climate, dwindled and separated into hun-
dreds of patches of ice. Then began a period of dis-
solution when rivers of water from the melting ice re-
moved and redeposited the debris ground from the rocks
by the first gigantic ice-field. At the same time the re-
mnants of this ice-field moving down the nearest slope
or river valley re-scored the already furrowed rocks,
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m/nf^^Vl?-
°'^«'' directions. Then the remaining frair-

T^IJ^a"! !u^ '^^^ ^^^ "*=*'"* *'«^'<"'' ""Cited, and putan end to the "Glacial Age." ^

nf tii"!^^'
complicated considerably the arrangamenl

hrJ.^
^''^

°i
•"''Serial left. Then the rivers andbrooks begau deepening their channels, cutting away

lrty'%^°'^\^«''\'' **>* °'^" ^^'^ «f clay slnd andgravel. This action has lowered lakes, filled valleysand re-arranged and shifted former beds to all point^

m,H.r. J""P''*u ^''"^ processes have compl^atedmatters to such an extent that it forces the NovaScotian prospector to be a specialist in local glacial

PdJ?5^;i, ^^ "'"** ''^"** *•'" energies to the solvfng o
riddles tha never enter the heaS of the miner, and

ing correcTlv^^^
engineers are aable of sol v-

m=. ^^fV^"'*'*'"
''•^^ > * '^""g^y °^ «o"dlj packedmass of blue or grey cla^ mixed with rocks of all kindsworn and angular. This has been torn from the bed

rock, part jf it ground to a pasty mass, and the whole
carried in a southerly direction by the expansion andmovement of the vast ice fields behind it.

from^hi* ^^ui^'^I
°^*^° carried pieces of quartz brokenfrom the rich leads in our gold districts. When thiswas continuous for any length of time it left a train ofgold bearing boulders which have often been tracedbackwards to the leads from which they came

Here pro.pecting would be a simple process werewe dealing with the deposits as they were first laiddovn. But where old streams crossed the line of driftor firmer lakes covered the land the drift would be

difficult*"
prospectors job made much more

The greater part of the drift in the Eastern Couu-tK- IS -inmodified boulder clay, while in the Western
C^jntiesthere has been much modification since the

I K 1 *^^- The confusion caused in the West bythe beds of sand, clay, gravel and boulders broughtfrom different places to one spot is not present to such
2°. "tent 111 the hast. The course travelled by the
dritt in Halifax and Guysboro Counties iraries 'littlefrom south, while in Lunenburg and Queens Counties
it always travels east of Routh. but with wide varia-
tions in course. In Yarmouth and Digby Counties thecourse except locally is generally outward toward the

Th^re are iiKiuy signs which the prospector should
be able to read at once and thus save both time and
mone_y. He should be able to tell which of the manyworkings on the bed rock indicate the course his rich
boulders have travelled. He should be able to track
these boulders to their source, much like followinir the
tracks of a fox to its den by following it„ footsteps in
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the snow. He should be able to recognize quartz from
a lead he has seen before. He should also know after
a little work whether he has one. two, or half a dozen
different beds of clay sand or grravel to dig through, for
each may have come from a different source and on a
different course Much of thiscanonly be accomplish-
ed through experience, and no college course or course
of reading can do much more than give a prospector a
foundation on which to pursue his more practical stud-
ies in the field.

The markings on nearly every smooth rock surface
show the direction taken by the ice with its accom-
panying burden of drift and gold bearing quartz.
These markings, often three sets, as at the Fifteen Mile
Brook, run in different directions, and the closest at-
tention should be paid to them in order to decide which
of them marks the course in which the ice drift has
tra.'elled.

These markings, or stria as they are called as a
rule, are easy to distinguish apart though not always
so, especially wheii all run the same course. The
deepest furrows, usually from 6 inches to 5 feet wide,
generally run due south' in the Eastern Counties and
east of south in Lunenburg and Oueens. They show
the course of the continental or of the provincial ice
sheet at its greatest extent, and are usually found on
the high lands and in the interior. Smaller furrows
and scratches, generally parallel with river valleys and
down the face of a sloping country, denote the course
of the ice after breaking up into separate sheets, say
10 to 30 miles in lensrth. Small scratches often scarce-
ly visible show the course of the last remaining patch-
es of ice down each little valley, brook and lake. These
run in any direction according to the slope of the land,
aind are very apt to lead the prospector astray unless
he has a little experience. Land slides also leave their
markings but their courses are always down step in-
clines.

In each bed of transported material there is a
meaning and a history that appeals to the prospector
more than to any man. It is a book of nature which
only reason and experience can enable us to read.

A firmly packed mass of blue or grey clay
with a great variety of rocks means boulder clay
brought there by an immense mass of ice. Some of
these boulders are round, meaning that they have been
subject to much weat probably in water, or ha"e come
a long distance or are made of softer material than
others. Some of the much worn rocks may have belong-
ef* to a more ancient conglomerate, or glacial deposits,
and were rooted out by the nose of the advancing ice
mass. Others are angular and sharp edged, proving
that they came from a nearer source or have been more
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recently broken from the parent rock. If the deposit
contains more g:ranite boulders than Qther kinds its
last passage was over or near some jfranite tract. If
the whin or slate boulders are in the majoritv the route
of the ice sheet was probably over a wide belt of whin
or slate. Anyway, as a rule the more sharp ed-^ed the
rock fragments are. the nearer the source from which
they came, rocks from kames and conglomerates ex-
cepted.

Many rounded waterworn rocks and pebbles un-
equally distributed with the finer material washed out
means a former stream with a rapid current.

Boulders with fine and coarse sand in irregular
beds and a slight inclination of surface means a stream
with a moderate current or a shallow lake shore of
small extent.

Circular or oval well worn flattish stones of mod-
erate size indicate a lake dhore where the winds have
had considerable strength.

Banks of sands of considerable extent, but uneven-
ly distributed, mean the sides of a large stream with a
moderate current or the mouth of a smaller stream with
a stronger current.

A fine grey or purplish-grev clav is a deposit in still
water from a stream with a fairly strong current hav-
ing its sources in a hilly land where it cut awav banks
of boulders clay. The current assorted the material
carrying the finest of it the longest distance. Sharp
edged rocks or quartz in this deposit mean that the
rock was carried there by floating ice, often from any
direction but usually down stream.

A bed of black material with sticks, buds, leaves
and insects &c., means a shallow pond or swamp with
higher land around. If this is foiuul between two beds
of boulder clay, it means that the ice had retired to the
north, probably for hundreds of miles, and that a fair-
ly temperate climate had existed for a long time, after
which the Arctic weather returned and a new ice sheet
covered the province.

A bed of red earth or rusty boulders means li;;it
the bed had been exposed to the air. the thickness o;
the rusted layer being a measure of the time passed
before it was covered with a new deposit. Thus the
thickness of the rusted earth on the present surface is
a measure of the time past since the last advance of
the northern ice sheet, or the last phase of the "(ilac-
ial Age." So the thickness of the rusted beds beneath
it indicates the length of the warm periods btUvcen
former advaccs of the nothern ice. According to this
method of measuring, which cannot be verv incorrect.
the rusted conglomerate in tlie La 'lave' valley at
Bridgewater. or the rusted layers in iie gravel pits at
Rhodenizers Lake to the east'of the LaHave. indicate
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a much lons^er period than has elapsed since the ice
sheets last disappeared.

As an example of the complications of drift. I may
eive my experience at Blockhouse, recorded in the
Journal of the N. S. Institute of Science 18% under title
of ' Glacial Succession in Lunenbur^r County. ' This was
made up from a record kept on the ground as the work
proceeded. The corresponding layers in each shaft
are numbered alike in plan, and notes, regardless of
their distances from the top or bottom. As the pits
were sunk close together the indentification of the
various beds was not a very difficult matter. The ab-
sence or presence of gold in an upper or lower bed was
only owing to the fact that further north or northwest
that bed touched the lead. The glacial markings on
the higher lands around showing that the main ice
sheet travelled south 45 degrees east, (S 45"E:) but the
lower boulder clay at Blockhouse Mine, owing probably
to its confinement in a shallow basin, moved S 22" K.
This bed of drift however showing no gold where" our
prospecting pits were opened. The gold bearing drift
judging by the material it contained was nearly all
local and was transported about S 50" to 55" E. Its
course was probably guided chiefly by the slope of the
surface. . .. r

Referring to Figs 17 & 18, the first shows
three prospecting pits sunk on a south-east line from
the lead. The next plan shows three pits sunk on the
lead beginning where the first line ends and running
north. The pits are numbered from north to south-

As noted in the article mentioned, the lowest bed
here is No 2, No 1 being the underlying Bridgewater
conglomerate not present here. No 2 is a tough bluish
clay, white with fragments from the underlying slateand
whin, purely local and pre-glacial, or at least previous
to tiie last return of the continental ice sheet It
contained no gold except a few small fragments in pit
No. 2 where it overlaid the lead.

NW

Fig 18 Vertical StCtion throufii R««p*eting h»$.

No 3 is boulder clay containing granite, trap, dior-
ite, whin, slate and quartz. It contains also many worn
and polished granite and other pebbles which appear
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to have been washed out of an earlier deposit. It con
tamed no gold except a few fragments where it over-
laid the lead m pit No 3. Bed Xo 4 consists of broken
slate cemented with bog iron, white and yellow clay
and fine sand, probably the results of deposition by
fioating ice and still or almost still water with current
only during freshets. It was probably somewhat worndown by the freshets that preceded the last advance of
the ice sheet. Bed No 5 consisted of brown, loose
rusty, local slate jrravel and soil, with >fold bearinjr
quartz partly cemented in places. It passed over the
rich lead for which I was searching and carried with it
large quantities of the ore from that vein. Bed No 6
consisted of fine clay, evidently having settled at the
bottom of a shallow pond. Bed No 7 was local, con-
sisting of broken slate and soil probably moved by
floating ice as the underlying clay bed showed no sign
of disturbance. There was however a possibility of
the last layer having been moved by a glacier when
the clay beneath was frozen. This fact has been noted
by travellers in the northern regions.

Often one bed gradualljr passes into another of a
totally different compositiom without any sudden
break, thus showing a continuous deposition of mat-
erial though under different conditions.

In some cases the beds follow each other in a way
that shows plainly not only different conditions but
also that a long interval of time had elapsed between
the deposition o/ the lower and the upper one. as in
Pig 1<) below treds 5 and 10.

Soatk

M»ttao»v
==4^

N«p«li

i^^^^^^^
Fig 19 Verrical Section along Lt«<i-

^ig 20. S«c»io.-. of Drijt

Showing unconformabititv or a difference of time
in the deposition of 3 different sets of beds.
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glomw'ie
"' *"* *^' °' '^ '**" pre-glacial con-

iateSadir*
**"'*"»•««'» Wame. .till pre-jflacial or

till or drltt
* '~"*''" '"'"^ °^ * '*'*" '«*• °"*" ""«*

No. 8 ig modified boulder clay, sand travel andclay in layers of same age as No. 7.
^

Nos. 1 to 5, represents deposition by swiftly flow-

a"tKS7e;n7rnd%^.*'°"'
-'*•'- '"»"-' °^ "-•

slichTK^^ff*^" r^'.'TOf'? «ff "ind redeposited in a

6 *^Tlii?fr°- P°!l*'°° i°
*''* ""' «t ^' beds. No.

b. The mate> .u in these beds are finer and more dis-tinctly s ratified. These kames. as they .ire called

showfn"^ »''
"""'"* *''~"ff'' ^ ereat part ^1 thlir depthshowing a long exposure to the weather.

^

»„H -f'J
'«5''«*ent» the last invasion of ilie ice sheetand IS a crude mass of boulders and day depositedafter long erosion of the kame.

"cposuea

»«H ^:5 ^°''^^'^}>y the action of water on both kameand boulder clay, is made up of layers of irravel sandand clay, the latter chiefly "near the top
*•S moreS No.

9*'°"' "' ''"''^" '" *•'* <Jepo^ition of swamJ
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Chaptek XII.

Exactness in Obsefvingr and Recording.

nf .vT°f
'""^'' ^'"P'''"'''' """"t be placed on the value

wliicli IS like ^rropinp ,n the dark. Kxactness inobservat.o,, should only be equalled by exac
""« "

recordnifcr. and finally by exactness in comparinp fac sHowever ununportant. as thev may develop into im!

tC'%1.:"'" r\ *•'"' them mos't and ha^L-iuot

want ol attention to some small detail
Plans and note books should be in constant useand everyth.n^r should be recorded in black and white

thlnrli'^^'^'^^^'T "l",*-'^
"'"''^ *''^.^ *'" remember thanthe ordinary mind. I have heard men of very ordin"

w-fs'"w. ir""' '*''•*;"'?* ll'ey could remember all that

^.u.rhr.n,f.. """':"'"H- .

^"'^'' «'"="*"« •should becaupht and preserved in alcohol as a wonder to comingpneratums. Some of my 30 year old note books havffurnished me with important but long forgotten facU

nork ^,'*^ "''7''' ^^ «^ « proper%ize for hepocket say 4 by 6 inches. The owner should practiceine writing as much more information can be'^ pu i

n

the same space. Too many note books become trouble-some to carry around and they soon multiply when onewrites ma large hand. Never use a soft pencil or

faber or a .3 H. is soft enough well sharpened Aharder one i.s still better for fine writing. Eich notebook should be numbered in rotation in large figures

Todex' 'Xlfd /'"J*'^
'''':* page should be a^coSLndex. All districts noted should have a special indexin a small vest pocket memo book, referring to aU

Th,!!;" ^"^"^^"'«'*««^ t>''»t particular districtThus complete information as to the whereabouts ofall notes can be had in a few moments, for time is justas important to the pro.spector as to any othJrman!
«ext to note books and almost equally importantare plans. On plans all shafts, piti. and Frenchesshould be marked and numbered whether old or newwork and the note books, referring to such work

^rr=.„l!f
''^ corresponding numbers. These should bearranged in rotation for each district.

,,io„ •
^ closest observations in getting details forplans IS very necessary. A mere sketch map will not(lo as the amount of money involved, is often too muchto be risked through careless work of any kind A

liW fSr planT''^"
'^''"""^ ""' "'''^' "^^ "' '" "'""'"^'
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Kren m ao much detail there can be perfect order.
With jour note books well indexed and number and
datsd on the cover, with rough but exact plan* to refer
to. you can bring the experience of 20 yearn to hand in
a few momenta.

Order is the watchword that save* much time and
money.

Word* and phrases much in use should »)e con-
densed to save time and »pacf For example, foot---
ft.'orinch=in*.. yard-^yd.. mile =mi.. dejfrec=". right
angle-L, vertical=

j , equal to . inclination (of rock)= <, dip^dp, from==fm, about =abt., average— av..
course or bearing=bg. Iength=ln.. widtb^wd., depth
=dt.. beight=ht., •late=sl., whin^wh., clayed..
•and=»d., boulder clay=till, lead^ld., bedrock=bdrk..
expenaea=exp., reeeipts=rct., magnetic=mag.. ea<tt
E, west=W. north==N, South=S, shaftr^ sht.. tunnel
=tnl., trench=tr., river^riv., brook=rbrk., Stillwater
^atw., Iake=lk., and any other words that it would
be convenient to condense.

A lead 8 inches wide, running 10 degrees south of
west, dipping 10 degrees west of north, and inclining
almost vertical or 80 degrees can be described thus,-^
Id. 8- dp. N 10° W <80». a great saving as you see of
time and space. If the enclosing rock is whin with a
working belt of 3 ft., 10 inches of slate it can be enter-
ed thus,—wh. walls, si. belt 3' 10- wd. In giving the
dip of the lead you also have the dip of the belts. As
the direction of the lead (if a bedded lead), is always at
right angles to the dip a moments thought will show
that a dip of N 10 degrees W. will mean a strik • or
course of W 10 degrees S, for the lead or belt. The
course of a lead, known as its strike, is condensed to
atk.

The old terms N \V. W S W, or E by S Ac. are
too general to be used in prospecting N and S with
number of degrees E or W are more exact and easier
understood, as N 45''E, N89''B, S loVV, S 80°E. "I
gueaa," "In my opinion," "soirething like that,' and
all such uncertain phrases are out of date. We want
facts wherever we can get them.

The condensed names of minerals that were or may
be found in the Nc?a Scotian gold fields, will be found
uaeful at times. These condensed names are called
symbols and are usually taken from the Latin name*
of the minerals.

^^
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AuAlaniainm Al OoM
Awenic As Iron. ,

AntiinoDjr Sb
j

Lead
*•»»»»« Bl I Manxaoe^ Mn
C«'cJnm C. M.Roetlom Mr

SiWtr Ak
Sulphur §

Pb Silicon Si
Sodium Na
Tin Sn

S*PP*/
J;»

MolyMenum... Mo
| TiUnium Ti

r^^ Cr 0«yK<.. O I Zipc /^i^^'^i^" ^ PoUMluin K Plitinum pt

With the exception of jroid, and powibly bipmuth.
platinum and Hi.»er all these mineral* will be found an
ores or combination of ore* but the ajmboU will re-

Result* of work may be condensed as in the follow-
ing' table.
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The foregoinfr are common prices, varyinjf usuallj
when the weather is wet or dry. Tables like these will
save space and time and can he used for various pur-
poses, such as—cost of supplies per man or per week
or day, cause of lost time, days and hours per man,
lists of tools, etc. In the above table is condensed
several pages from a note book including extracts from
time tables.

Exact measurements are very necessary, especially
between leads or where the ground is much cut up
among owners, or near the curved beds on the saddle
of an anticline. It is always very difficult to get the
exact curve of a lead or belt on the middle of an anti-
cline and to transfer this to a plan, hence the exact-
ness needed in measurements and also courses.

Dips may be measured with an instrument, home-
made or otherwise, known as a goniometer. To make
one get a thin piece ot board or tin about 2 ft. long and
4 or 5 inches wide. One foot from the end ano cloat t:>
one edge, drive a small nail and lei.ve the Load pro-
jecting far enough to hold a metal pointer loosely, so
that It will swing easily. Have the pointer short
enough to swing inside the lower edge of the board.
Within reach of this pointer inscribe a half circle and
divide it into 180 degrees; the half circle reaching no
closer to the upper edge than the pivot on which the
pointer swings, as in fig 21.
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K-,-?*'*'"!* "U*"* ?'."'* "''°"''' »^ marked and oum
Jf pfg 2*1.'° ^^ '

"* '•" '' " """^'^ ^'*'' °^ » P»'t

I. i" K''.'°? *5* '''P ™ea«nreniedt8 the lower edM ofthe board 18 laid on the slanting: rock surface and the

^^r^ .1 °*!^^* *" Po'ntef swings to the figures in-
dicatin|r the dip or inclination. In taking dips anerror of 1 or 2 degrees may be allowable in prospectinir.In taking a dip where only a small portion of the rock
18 visible, set down the inclination a little steeper than
It appears to be because the exposed part of the rock is
usually worn a little flatter than the part beneath the

!h«;.M
^P*""!.'

"x* *.•'.' *"'='' ''°w """ch allowance
should be made for this wear.

Compass bearings should be taken to within li adegree as the course and tracing c' ; lead or a line is
often very important.

In surface work every change in the appearance of
the ground should be noted. %^or e-ramjle. a thinseam ot clay or sand is struck, different from anythincbelow or above it. Below it, is gold, or gold bearing
quart*, above it none It therefore marks the boundarrbetween the good and barren ground, and if it can be
traced to other pits and trenches it will prove a valuable

f", L w
*'"^ however a low or level land depositformed by water it will not be found in high ground.Every tub of muck should be examined for drift quartz.

TrnTJ^L"**;. u^" ,°^ *"**• '^"e through should be ex-amined and its make up noted so that it can be recoe-
niieed elsewhere. Whether it contains much granite,whin or slate or quart*, or whether it is waterworn or
* J^-^'"'*'''"''

***=•• condition tells its own story, tells

ThtrSl*^ tS"*"."
°^ ** different mode of formation.

• ? J r
'.* .thickness, nearness, to the top or bottom,kind of rocks It contains and other details may all be

important. The few minutes taken in recording such
tacts may save much time and money in future work.As an example of details concerning prospectinff

M* '"y &""* P"t'cular8 of the work done in Shaft No
38, and Tunnel No. 39, these numbers being entered inboth plan and note book. In order to avoid confusion
the shafts tunnels and trenches are not entered in a
separate set of numbers but are numbed in succession
as the work is done. In detailing each shaft or other
piece of work the sub-divisions are noted under the
letters a, b, c, d, e and so on, the figures opposite the
letter in the diagram giving the depth in feet or inches
ot each sub-dtviston or layer, for example.
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Section of the Shaft and Tunnel No. '8 3« and 39.
See Note Book No. 13, Gold River, N. S.

Shaft r:o39

* • r . w "riLnitt sand

//•f

Much worn whtn
l}Hl» warn «/»«

<* /itt/e w»pn mrmm'if

T.I
f'Tunwl rtoJ* l»'<i.«

t t! M"?**'*^ wli;«t»4/«k« until f^4 ^•nng f««r*«

I

Fig.ed, Swi'ion ^sh^t

In the above diagram the details are entered in
much fuller lang-uage than usual to make it easier to
understand. With experience symbols and signs can
be more largely used and the task made easier.
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Chapter XIII,

Surveys and Plans.

The old time prospector, with "lis hit or miss
methods, despised anythinjr like exactness and the
ease with which leads and rich d ift was found enrour-
a^red the feeling. But now that the moss grown ore
ol the past is gone, and we have only traditions of its
whereabouts to guide us, we are obliged to use our wits
in the game.

A good plan is a necessity in prospecting, for when
deep surface hides every lead. belt, and break, the pro-
spector s lost indeed. If Cloverninent maps are pub-
lished they are often used and are found very useful.
Bastward of Lunenburg. County, the country has beeii
well mapped by Mr. E. R. Karibault. The general
maps are drawn on a scale o-' 1 inch to 1 mile, and the
district maps on a scale of 1 inch to 250 or ."SOO ft.
These maps, and even the district plans, are on rather
too small a scale to be of much service to the prospec-
tor, though they may serve to locate him and enable
him to trace leads and lines. In he district plans,
the structure and past mining operations are given
with as much detail as the scale will allow and are
valuable as far as they go. But for the prospectors
use this information must be added to by a much greater
detail in distribution of drift, depth of surface, location
of rich boulders, and particulars of work that there is
no room for in the plans mentioned. In the Western
Counties very little has been done in mapping the
country and there the prospector must depend largely
on his own sources of information.

Therefore a special survey should be made connect-
ing with the nearest Government marks, perhaps a
cement monument or corner stakes. With surveyors
compass and a little training, a man of ordinary in-
telligence can make a fairly good plan on which all
the details of his work can be jotted down.

A vernier compass with folding sights, two levels,
and a 3 1-2 inch needle, is a good instrument for such
work, the cost ting about |18 Get a stiff wooden
tripod, each leg in one piece. Have nothing to do with
wooden clamps or wooden set screws as they are al-
most sure to jam when damp. The glass in the compass
18 almost sure to be broken by rough usage or by the
pressure i/f the sights unl( ^ very thick. So it would
be vvise to take out the glass by lifting the ring above
It with the point of a knife, and putting in instead a
sheet of thin mica such as is used in stoves. Being
very elastic it will out last many glasses and not get
broken in the midst of an important survey 20 miles



TIIK (i()|.l> KIKI.DN (PK NOVA SfoTlA ^l

from the nearest (Tlass cutter. Your compass should
be carried in a stiff leather case.

iftA
Jo ^^omplete your surveying outfit you need a 50 or

100 tt. tape measure, and 10 white, pointed tally sticks
each about 2 ft lon^r.

A small goniometer or dip needle is also needed
for measuring dips.

In starting a survey connect if possible with agovernment base line if one has be-n laid down, start-
ing from the corner of an area. In unsurveyed dis-
tricts, the starting point of your survey should be the
starting point of your license or lease, or some point at
a known distance and course from it.

In order to prevent mistakes, where it is susp. cted
that iron is present in sufficient quantities to deflect
tlie compass needle, it is safe to backsight vour courses.Thus when setting up your compass f>r a new bearing,
look back over the old bearing and see that it reads
the same, '/or example you note a bearing as North
64 degrees fc^ast, and if no attraction exists, it should
read from tne other end as South 04 degrees West
If however it reads South 70 degrees West, it has been
deflected 6 degrees. To find out which observation iswrong take the second bearing and backsight it If
the two last bearings correspond, the first is wronr.
If not then, then the second is wrong. If there is no
chance for a second bearing, go back and sight the first
bearing from a distance so that you will be bevond the
deflecting influence.

Sometimes in setting your compass on in old
Crovernment survey line, you find that your observation
and the old course, as set down on the plan, does not
agree. This is because of the variation or declination
of the compass needle, the north end of which points
each year a little farther east of its former position.
J his causes a change of about one degree in 20 years
and in time the compass needle will ooint to the true
north pole. Then, passing to the eastern limit of its
variation, it will return in several hundred years to its
present variation.

In noting your work in your book, nothing elaborate
18 needed. A mere runing list of bearings anJ notes
something like that used in the Government Geo'ogical
Survey work will do. For example tlie foilowinir;_

Tw^,!",,^* ^ ^ ^°^- ^'«^ 321, Blk 4. N 64<>E. 240' x
c i^o".^^'.,.^*

^"^ ®^"'^- 3'^'-^ fS 20»K, 68' to si. bit.. Dp.

^JI.^^l\^ -^^' ^^' ^*^ pit * ^"^ 80=E. 60- to Id. 9. Dp.
S lO" E^SS" X.

^

This means that vou set your compass at the north-
east corner of area 321, Block 4,and your first course or
bearing was 64 degrees, east of north and the distance
was 240 ft., at the end of which you set your compa»«
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for another sig^ht. Your next bearing was 60 degrees
east of north, and tlie distance 62 ft. Then comes a
third bearing of 86 degrees east of north, distance 376
ft. At the end of this course you enter an offset: that
is you turn the sights of your compass toward a ridge
of slate and find that its direction is 20 degrees east of

south and its distance 68 tt. Its slanting surface dips
or faces 12 degrees east of south, and the inclination of
its bedding is 70 degrees from horizontal. Do not
mistake the cleavage, which is nearly always Tertical,

for the bedding. The strike or course of the ridge or
belt is always ai right angles to the dip. and is there-

fore 10 degrees north ot east, or north 80 degrees east,

as it is usually given. Returning to the end ot the
north 86' east course, you take a new bearing, north 80
degrees east, distance 210 ft. On this last course, at
40 ft., you noticed to the right, a meadow, distance
134 it. At 122 ft. on the same course you crossed a
very small brook which you entered as a dribble. Your
next course is 22 degrees east ot nor'h, distance 80 ft.,

to a pit sunk on a lead. Then follows a course of 80
degrees east of north, distance 60 ft., to the outcrop of
the lead. Setting the compass over the foot wall of
the lead, you find that it dips 10 degrees east of south
and your goniometer tells you that the inclination or
slant of the lead is 68 degreeb. Its width is 9 inches.

In your notes you have condensed the above to less

than 3 lines and saved your time and the time of your
helper.

One days surveying with a helper should furnish
information enough for a working plan.

In a hurried survey when you have no helper and
not much accuracy is needed, pacing will enable you
to make a small scale plan. A little experience will

enable a careful man to do good preliminary work, in

this way. A man of ordinary height and length of leg
can do good work, by counting 100 paces on a good
road as % yards, on a rough road as 94 yards, and over
uneven land, or through the woods 90 to 92 yai^ds; re-

spectively, 288 ft., 282 ft., and 270 to 276 feet. Only ex-
perience will make possible work by this method.

In some localities drainage is a very important
question, and the slope of the ground needs to be
measured. Where advantage can be taken of sloping
ground in a wet locality, or during a rainy season a
large percentage of the cost of pumping or bailing
water can be saved, and even a pump or water barrel
can be dispensed with.

In levelling, a carpenters spirit level, if agood one,
may be used and a fair idea of the slope obtained. To
test its reliability, reverse its position and see if the
bubble centres at the san spot in both positions. A
bole in.iy be bored in the uoltoin of a wooden level so
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that it may be supporred on the tripod used for the
compass. This is set at tlie top of the slope, am:
siffhted to a pole painted with white rings at every
foot. The nole is stood uprijjht down the slope, near

tu°^^u \"''"'^, M""
''">'" ""^y '*'-' '*'""' plainly, and so

that the top of the pole will not be below the line of
sight.

A }'. I.Lvel is however the right instrument for
this purpose, and very exact work may be done with
It. If the price does not prevent its possession by the
prospector, it will save time and prevent mistakes It
It provided with a telescope for long distance work
such as the measurement of the fall of large streams
but short slopes may also be measured. A good Y
Level, IS supplied by most makers. A catalogue fromany firm will give a description of these instruments
as well as others in use by the surveyor and engineer

torputtingyour survey notes into the form of a
plan a very simple outfit is needed costing but 1200
or Ipo. UO.

A horn or a celluloid protractor, transparent of
course and shaped like a half circle, a wooden T square
2 ft long, a celluloid triangle 10 inches long, a three
cornered scale divided into 10, 20, 30, 40, 50. and 00
divisions per inch, a H H H or a Faber No 2 pencil a
piece of rubber and drawing paper that will takeeither
ink or a pencil are needed. For inking in the lines adrawing pen is needed and ink three colors, say red
blue and black. Better protractors can be had, circular
with the degrees marked on the outer edge, or others
of a larger sue with the centre, 10 or 12 inches across
cut out so that the work can be done inside.

. u,^? ^°'^" y°^^ P'^P^'"' ^^y to a board or the camp
table if no proper drawing board is at hand. Start by
drawing guide lines across your paper, very lightly of
course, either north and south or east and west In
working out the previously noted survey they should bedrawn east and west as most of the bearings incline
that way. Two or three of i ese lines will do as there
will be less to rub out. Begin your plotting by laying-
down the area lints, say north 80 degrees east and
north 10 degrees west. To do this lay your protractor
with the 90 degree mark on the guide line and with the
centre of the protractor on the starting point. Then
with a finely sharpened pencil mak a dot on the paper
at the 80 degree mark on the protractor. Raising the
protractor, rule the area line with the scale or triangle
thus marking the northern line of area 321. Another
line at right angles to this will mark the eastern line of
area 321 and can be done with the triangle. Then
place the protractor as before making a dot at the 64
degree mark. Remove the protractor again and lav
'he scale on the paper with the mark at the starting
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point. Tlien draw a line to the 240 ft mark on the
Hcalu and over at* in the direction of the f»4 dejjree dot
on the paper. If these divisions on the scale are 40 to

1 incli your line will be 6 inches lon^;. Kor the next
course, north 'lO ik-nrees east you place tlie protractor
so that tlie (pii ucirrije line will pa>s over the dot at the
end of the lai-.' course. I>ot the pa()er at tlie (>() deg'ree

mark on the protractor, then l.'iy down the scale with
the (t on end of llif last course and rule the paper to the
62 ft mark. It however the protractor is not wide
enoiijjh to re:icli this line rule a new ^uide line parallel

to the first over the end nf the first course.

When done the |)lnti will he drawn on a scale of 1

inch to 40 ft. This will j^ive room for details and save
constant reference to the note book. On this plan
should be entered the contour of the surface, drainajfe,
disribution of jjold beariii;,'' <|uartz, course of drift

movement, (glacial niarkinjfs) as well as all known
leads, shi'C belts, and faults. The position, depth,
ami lenjftl' of old trenches and pits s'lould also be not-

t' and numbered and numbersentered in thenotebook
with further details. New pits should also be number-
ed in the order in which they are dujj. By enclosing
the reference numbers thus fl2Mhey will be readily
distin<;uished from surroundiu}"- fig^ures preventing
confusion. This reference shouK be accompanied by a
sketcl , as shewn previously, with as much detail as
can be put on witliout crowding. Should the sketch be
small it can be lettered for further reference beneath.

After all this is done the plan may be inked in to

make it permanent.
To distinguish readily the different features in

the plan colored inks should be used ; red for leads
blue fur slate belts, and black tor letterin and all

other details. Width and dip of leads shoulu jwever
be noted in red with blue for the details of slate belta.

Dips and courses of leads and belts, glacial markings,
faults, .'nd cleavage may be indicated by the signs used
in the maps issued by the Dominion Geological Survey
These may be seen at the Department of Mines at
Halita.x. Such details as high and low land, depth of
su. face, and chance-- for drainage, are important items
in a prospectors plan.

If it is necessary to copy the plan on tracing linen

a special drawing pen wi,l be n'^eded. This as well as
everythintr needed for drafting n^ay be had at Halifax.
The linen is usually too smooth and glossy for the ink
to stick well, so it should be rubbed with powered
chalk to give it a softer and rougher surface.

Should you want to copy the plan on white paper
use thin hard paper that will take either ink lines or
pencil. It will be better if the plan is also thin so
that the lines can be seen through both sheets. To

:i^^^ ^:,,^- 7 ^r^
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prepare for work close up the window except 1 .r ^
Miuare ft. Thou fix a pane of i;las« in a slantint nosU
tion a box or traincand set it in frm.t of the openinL'.
then lay the plan and the sheet of paper on the uiass
fasteninjf them to;;ether at the npper corner w.th paste
hr balsam, or mucilaue. Th sallows the o.pv to be
lifted to see more distinctly anv obscure lines o'r letter-
ing. When « .tkinjr throw a thick cloth or blanket
oyer your wor.. an i yourself to keep out Ijjrht from be-
hind your work.

Previous work should furnish valuable information
but as a rule throujrli careless observation the truth is
hard to get at. There Ih also a general love of r. r.urt-
ing a lead a 1 ttle larger or a boulder a little ncher
than they rea lyare. Rich boulders are alsomull. [.lied
and reported from localities that leads the inciuirer so
far astray that much time, cash and labor are wasted
Another yarn intended to encourage the often .li>..
appointed prospector is to report rich boulders Ivirjr „„
or near the bed rock, thus leading him to put ti'me and
labor where it is useless. All this should be guarded
against and no detail entered on the plan until you are
fairly certain of its correctness, unless with a (luestioiimaik (

.*).
'

Faribault's excellent maps can bo used as a basis
for maps on a larger scale. But as his work in the
hastern Counties is still unfinished the prospector
must there dtpend lar«rely ou himself.
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Crai'TEr XIV.

Panning: and Teitlngr.

Pannini; has not always been considered in Nova
Scotia aa a branch of prospect in|f thou^^ti in many other
countrieA the pan hait been altnoHt aa useful aa the pick.

A little experience will however convince the inont

prejudiced of its UMefulnesn. Where few or no larjye

pieces of the vein searched for can be found in the
drift, pannin|r is very necessary. The pan can find

gold where none was visible to the pick and shovel
man, and the fine ^old thus tound is, because ci its

difusion throu^rh the soil, a more certain promise of a
lead near by than the 2 or 3 rich boulders on the surface.

Panniujj, when well done defines the limit of ;rold

distribution as no other method can. It sets boundaries
beyond which it is useless to diff pits or trenches.

The information gained makes a plan more use-

ful and a working programme more complete. It de-
fines the area of coarse and fine gold and gives the
prospector a centre of distribution as a safe location
for work It corrects false impressions gained by de-
pending solely on the distribution of the gold bearing
surface drift as a clue to the location of a rich lead. It

also often confirms an opinion formed on this distri-

bution of surface drift. Its answer is nearly always
decisive in a question of this kind. Fine gold being
scattered through the great body of the drift is immove-
able compared to the Kurface boulders which are the
play of ice and water, "e deeper in the undisturbed
drift the panning is ca; led the more reliable it be-
comes as a guide for pit. sinking. It thus saves the
great waste of time and labor that was formerly the
rule in Nova Sjotia. Much time and mone^ has been
wasted by beginning pit sinking near a rich surface
boulder that was probably found from half to one
mile from its source.

Af^er mapping all the pits, leads, trenches, and
other features of importance in a districl, the next
job is the careful panning of the drift. Tests should
be taken from all the old dumps, sides of pits, and
trenches in the neighborhood, as well as the beds of
brooks. If dumps are scarce several small holes should
be dug here and there and tests taken from them just
below the surface soil. Two pans should be taken
from each hole. The places panned from should be
numbered and entered on the plan, with details of pan-
ning, in tiie note book under the same numbers. If

this is done a strictly exact record is kept of the num-

..--^ J"-
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ber of pant from each location and the number of Biirhta
in each pan, the composition of the drift Ac ; the latter
as a clue to its source.

Haviojf located the line of rich drift a» well as
possible from su. JndicationH the next step i* t(. .cate
more exactly such rich drift by means of a trench
across it; usually cast and went in the Kastern Counties
and from east-north-east to st-scMith-wt-Ht in the
Western Counties. This trench may be fn.in 1(»0 to
200 ft long and 4 to 8 ft deep. At every ft in depth
and 5 ft. apart 2 pans of muck, makinjf 1 test, should
be taken. Should jfold not be fcund in the whole
length of the trench tlu , ., „f work can be lessened
and time and labor saved. A pail-, to \ full will
make 2 pans or 1 test. A trench 100 ft loni; and (> ft
deep will give 126 tests, though probably mucli less assome of It, the -.nds probably will doubtless be Sarren
and not wor >. panning.

As pan .g lis an operation needing much care
and some experience I shall include this slight descrip-
tion, especially as some of my readers may never have
attempted it before The articles needed' fe. an iron
(not tin) pan known as a gold pan. Those with a ridire
inside the upper edge on one side is prefered by some,
although a good man will do good work without itA tinned or copper dinh will not do for the reason that it
catches the quicksilver if any is used. Next a r.trong
pocket lens or reading glass and an iron comb tor tak-
ing out the smaller rocks. This last should be made
in one piece with a handle (, inches long and strongteeth
turned down 2 inches, and V to , of an i ch apart.
Lastly a smill horse shoe magnet for pickr mt iron

The pan should be tilled level full of ck, the
large stones picked out and the lumps crum J in the
hand. The pan is then filled with water and thoroughly
stirred up, the small stones combed out. and an uneven
half circular motion begun. The object of this is to
loosen up the muck so that the heavier particles inc.ud-
ing gold will sink to the bottom. Keep up this
motion for several minutes then sink tho pan gently
below the surface ot the water. Raise it again in a
slightly slanting position so that the overflowing water
will carry with it the light particles on the top. At the
same time tilt it slightly from side to side so that the
wash will loosen the jravel and aid in.carrying it away.
Repeat this series of movements again and again
First fill with water, then move pan with a combined
Circular and sidewise motion until heavy material sinks
then sink pan beneath the water, raise'it in a slanting
position, tilt sidewise repeatedlv. lowering it as often
as the water runs oflF until the liirht stuff has been
washed away ; then repeat circular notion as before
Move the pan fast enough, but no i aster than to keep
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every particle in motion and to keep the clay from
forming lumps or sticking^ to the bottom. It must be
loose enough so that the heavy material will sink
through the light material to the bottom. Keep the
pan inclined so that the muck will always touch one
edge of the pan. When i,' or more of the muck has
been washed away more care must be used and the
black sand must not be allowed to escape until all the
lighter material has been washed away. The comb
ma> be used until this stage is reached when the black
sand must not be disturbed in any way except by wash-
ing. Magnetic iron if any is present may now be remov-
ed with the magnet and the washing proceeded with.
As the aim is to count all the sights you will use no
quicksilver. The utmost care will now be needed
to prevent the gold from going away with the black
sand. Little by little this sand will be washed away
until the gold appears. A slight dent a few inches long
made with a cold chisel near the bottom of the pan
will aid in retaining^the gold until the last.

Panning should be done over a small stream of
running water or by the side of a pond or large pool.
If the water runs in one side and out the other it will
be kept clean. It may need shovelling out occnsjonally.

When each sight of gold becomes plainly visible
proceed to count them, using a magnifying glass.
Grade them as colors, sights, shotty gold and nuggets,
if they vary that much, as in the following table.

1 «
2 S
3 o
4 ^

Seen only with a magnifying glass.
Just visible

Distinctly seen.

Seen at a distance of several feet.

I
5

7 t
8 t«

Form distinctly visible.

V the size of the head of a small pin.

'A "
•4 " " " "

10
11

12

SI
-/i the size of the head of a small pin.

M'
Size of the head of a small pin.

" large pin.

18

14
iS

16

1
s

1>^ times the size of head of large pin.
Size of a small grain of wheat.

large
Size of a grain of barley and upward.

As some confusion would be caused in comparing
tests by counting sights without regard to size we
must count one large sight as equalling several small
ones. Therefore 10 of No I colors'equal 1 ot No 16, or
2 of No 1 and 2 of No 2 will equal 1 of No 5. As two
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pans make one teat the results may be added tonther
thus.

1st pan. Seven of No. 1, four of No. 3, one No. 6
and one of No. 8, equalling respectively 7, 12, 6, and 8
of No. 1. Total 33 of No. 1 bne of No. 5 equalling re-
spectively 2, 4 and 5 of No. 1. Total for the test 44
(See note at foot of pa?e)

While the full details are entered in the note book
the totals only are necessary for the plans. When the
test trench is done a sectional plan should be made
showing the trench with the position and results of
the pannings. This plan should be drawn on a scale
of 1 inch to 4 ft. It should be ruled at each 5 ft in
length and 1 inch in depth, and at the junctions of
these lines should be marked the total number of sights
from each test. Prom the distribution of the gold here
shown we can tell almost exactly whether the lead is a
main or cross lead. A main lead throws its gold bear-
ing drift in Hat layers with barren ground above or be-
low. A cross lead usually, (but not always;, distribut-
es it in funnel shaped deposits spread out on the sur-
face and narrow below as it approaches the lead. A
cross lead is indicated in the section shewn, which is
the result of a pan test made a few years ago.

^•""•rrThe proportionate aizes i« not of 8o much importance as
diitribuUoq.
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c
«

c

a.
«
o

c
o
z
u
«

CM

In the above section the parts containing- the great-
est number of sights are in the line of a drift, which is
probably from a cross lead, as it becomes narrower go-
ing down. The basin to one side is without doubt only
a side wash from the main line of drift marking an old
stream bed.

In your note book each test should be numbered
thus io brackets, say (4-22) the first beings the number
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of the te«t and the last the number of colors. The test
numbers can be put on the sectional plan in pencil to
be rubbed out after the number of colors are put on so
that one will not be mistaken for the other. Two
men a panner and a helper should put through 40 pans
a day.

When all is done you will be able to locate exactly
on your map the centre of the line of rich drift, and will
waste no time nor labor in puttinff down pits at random.

Combining the information from trench, dumps,
and scattered boulders, locate the facts on your map.
Then draw a line around the outer limit of gold distri-
bution. Inside of this draw another line marking- the
outer limit of the coarse gold and richest paunings.
This inner line will enclose your centre of distribution,
within which, or at its northern extremity, most of
your future work will be done. The kind of material
among which your richest pannings and coarsest gold
was found will be the character of the rock in which
your rich lead will be found.

You are then ready for the heavy work of pit sink-
ing.

Should however your time or funds not allow you
to carry out a well arranged series of pan tests a small
shaft is the next best test. A test shaft should always
be started within the limits of the richest drift at its
northern end and sunk to bed rock. A sectional plan
of this shaft should be started on a scale of 1 inch to 2
ft, or large enough to contain notes on the margin,
and thus save constant reference to the note book.
The greatest care should be taken to note down every
change in the character of the drift sunk through be-
side other particulars of value.

As the work proceeds the following particulars
should be noted.

Ist. The different layers of drift with depth,
thickness, slope, composition and mode of formation
of each. Number each layer on the plan for future re-
ference and comparison.

2nd. Note absence or presence of gold bearing
quartz, and appearance ofquartz, sorting into different
varieties and noting number of each with the size and
degree of wear. Note as well all associated minerals
and everything that would help to identify it when the
lead from which it came is found.

3rd. Pan tests of each layer with sights graded as
mentioned before and noted on margin of plan of shaft.

4th. Bed rock, its appearance, glacial markings,
slope, dip and strike of beds, cleavage, dip and strike.

5th. Depth of water level and quantity of water
per hour as a guide to cost.

6th. Total Number of tubs of muck hoisted and
ore hoisted per day.

wmsmm m
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7th. Number of days work with depth sunk each
day.

8th. Length, width and depth of shaft, cost of
shaft and cost per ft.

Oth. Cribbing, if any. and cost of same material
and time.

(These last fo r items will aid in estimating the
cost of future work.

)

If the most gold has been found in the upper beds
in this sh^ft then the source of it is probably some
distance away and the next pits can be placed consider-
abl^distances apart and much labor be saved. There
is then no need of sinking below the gold bearing layer
into the barren ground beneath. If gold is present
only in the bottom layer the lead searched for is not
faraway.

All gold bearingquartz from test shaft should be
kept forcomparsion with that from other shafts. They
should be arranged iu an orderly manner along with
that containing no gold. Do not throw away a piece
of quantz because it has no gold. The next piece of
the same kind may be rich. The gold bearing bed of
drift should be examined closely so that it will be re-
cognized again wherever it is seen.

The plan of the test shaft can be arranged after
the manner of the sketch previously leaving out the
tunnel. Both margins can be used for details and the
diflFerent beds lettered as references to furthur details
in note book.
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Chapter XV.

A Proipeetors Outfit.

Now that all preparatory work has been done a
few words on a prospectors outfit would not be amiss.A prospector's outfit in the 608, would not have called
for much comment. A pick, a pan, a kettle, an axe, a
few lbs. of food and the never forjrotten pipe, tobacco
and matches nearly completed the outfit. Camp and
dishes grew on every white birch and spruce tree, and
every prospector knew enough to strp the bark andmake them. But the possession of blankets would blast
forever a mans reputation for hardihood so they were
never used from April to November. Now, however
all this 18 changed. The work is harder, the surface
deeper and the prospector more particular. Now, an
outfit for ordinary work will include the followinir with
which 18 an estimate of cost.

1 dozen heavy cast steel single pointed pickij < 8 40
'A dozen long handled pointed steel shovels for surface

^ 2 70
8 short uandled pointed steel shovels for underground

work _
•

1 14 lb. stone hammer !.....!!..."
i 2B

1 6 lb. striking hammer 60
1 Blacksmiths hammer •7k.

\ '!. f-
:::::::...::::::•::::.:;;:•.::::::•:;;;::.:::::: II

: '. t.o?g« 50
I prospecting pick, extra long 126
1 crowbar. (1 inch J 9^;
IB ft. of 7-8 inch octagon steei, (best)' or'iidoz.' short

drills
'

1 miners sp>oon 25

\ «°!^ p«° ' :.""!:..;"""!;:;::.;:::..::;
i oo

3 good axes
, ,«

8 root axes *
^"

S26

4 60

60
3 zincpaiis ...zz':s'"zz.'::z:' w
1 hand saw

j ^q
1 long saw .."..

2 50
2 8 cornered files 20
2 10 inch flat files '..'.'.'.'."."...'. "7 ". 40
2 cold chisels 20
1 l>i inch carpenters chisel................ 80
1 IK inch auger

]. \ j 50% inch auger ."....
1 qq

1 carpenters hatchet ..!!..!."!!...!!! 45
1 clawhammer ".

.__ 05
1 keg 100 lbs mixed and 7 inch spikes... Z 60
26 lbs 3% inch nails 1 00
25 lbs hoop iron ".....'... 70
3 bars fi inch rod iron ............!!.!! ^ (O
1 28 lb grindstone .,....!!. 100
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1 60 ft. tape measure
60 ft. of 1 inch rope with frnmniet ....

1 iron bound rocktub
1 iron hooped water barrel ......................"..".!!!.

1 8 ft. by 6 inch windlass with cranks ......................

1 portable forge .'.'.'.'.'......'.'.'.

1 combined anvil and vice..
Forge coal, 20O lbs "...!"....'.'.'.'.'.'.'!! ".'!".'."

Dynamite fuse and detonators for, say 20 shots.
1 diaphragm pump, 2'/i inch suction ........!.
1 spare diaphragm for pump
10 ft. iron pipe, 2,>4 inch, threaded for connections......

.

10 ft. 2'/i inch rubber suction hose, uiarlin wrapped
1 pocket compass
1 pocket lens, large ........ !!!!!!!!!.!!..."..
Repair material for pumo, forge, tub atiii windlass.

Borax &c
600 ft. narrow I'/i inch lumberfor lagjfiijg, dump box &c..
200 ft. wide 1 inch lumlier for spouts &c
Camping and cooking outfit for 4 men ....."......
At least 1 months provisions
Trucking, Railway freight. Cost of buying' and iost

time

26
2 16
k 60
1 26
1 60
10 to
4 CO
76

1 60
16 00
3 6k

3 00
26 00
1 00
1 00

1 00
6 no

1 60
14 00
80 00

14 00

1184 00

It may seem to be a trifling matter to order these
things perhaps, but after the prospector has been fool-

ed by the dealers a few times the following few bits of
advice may be valued- Without the least intention of
doing you, in their innocence and integrity they will
send you barn shovels that bend like a tin scoop, picks
that hold handles that a boy could break and that wear
out in 3 weeks, or cheap drill steel that cause more
trouble than it is wortii.

One very important bit of advice is to refuse every
pick that wont take a 3 by 1^4 inch handle. Have no-
thing around that the men have to handle gently for
fear of breaking or you will soon have some men' that
will not be worth 50 cts. p day. If such toys are
shipped by mistake send them back at once, for every
hours work with them is a loss. A stoiy is told of an
English manager in Montague who supplied his men
with picks having light handles so slight that they were
constantly breaking. On being told of it he gave
orders that the men be more careful of the handles. On
his next inspection he found fau.t because the men had
done so little work and was told tiiat they were afraid
of breaking their pick handles. This brought a supply
of picks that would take handles the men could not
break. The same may be said of the shovel handles,
they must be strong. The make of the sliovels is an-
other important point. You need the strongest made
heavy in the centre where it first breaks, 14 inches long
and sharp pointed so that you will not die of old age
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while a gfreenhorn is trying to stick it into a pile of
•late.

One cannot be too careful in his selection of picks.
The miserable things with .- few inches of thin steel
attached are not worth oay'iag freight on and are sold
by the dealers because they wear out quick and make
business for them. Demand picks with 11 inches of
good steel Ij* inch by 1 inch thick to work on before
they are used up. Get single pointed picks. Double
pointed picks with this amount of steel are too heavy
for ordinary work and cannot be used in a tunnel any-
way. .

'

(iet a 14 lb stone hammer, it will save dynamite.
A 161b rock hammer in the hands of an able man wiil
do up a rock that an inch of dynamite will hardly
smash, but 16 lbs is too heavy for the ordinary man.

A good crowbar is very useful and wiP save many
pick points where greenhorns are present. This kind
?* a -; delights in sticking newly sharpened picks
into tight cracks and snapping the points off to show
what a poor blacksmith you have. He is the limit, and
should be drowned with the man who uses the sharp-
est axe to chop roots where rocks are plentiful.

If you have only one striking hammer let it be a 6
lb. Hammer. Youngsters can learu to strike with it
while a heavy man can do good work with it. Have a
strong handle for your crowd will likely contain new
hands who have no admiration for the limber of a good
handle. Also it will cost less for handles.

Do not forget a good blacksmiths file for like
charity it hides a lot of bad work.

If your crowd contains a blacksmith he can make
your tongs, chisels, spoons, drills, grummet, windlass
and rock tube.

Get a good handsaw as you may not be near enough
to a neighbor to borrow in case of breakage.

A 2 1-2 inch pump soon pays for itselt in a wet
place, as after a heavy rain a single water barrel is
seldom equal tc the task. A pump therefore in most
places is an urgent necessity. The cost of time lost
in the morning by a crowd of men waiting for a dry
pit will soon pay for a pump. In shallow pits and
trenches a 2 1-2 or 3 inch pipe and a pole, with a piece
of leather attached to fill the pipe may do in place of a
pump, where there there is not much water. An Bdson
No. 3 diaphragm pump with 2 1-2 inch suction is pro-
vided with a rubber diaphragm worked by a lever.
This is a very serviceable machine if gravel is not
allowed to enter and cut the rubber. In case of accid-
ents lik- this a spare diaphragm, should always
be kept on hand.

There are several ways of fastening windlass
cranks, some of which are bad and some worse. One
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of the stronifest and most durable is shown in the fol-
lowinif sketch.

tt

-^^

I-

ij

!!

<k

1.—Crank of 7-8 iron, from turn to the end that is
driven in windlass barrel is 18 inch.

2.—Cross-piece 7-8 thick and inches long- welded
to crank and set in slot in top of barrel to keep it from
turning on the crank.

3.—Ring to keep cross-piece in place.
4.—Windlass barrel.

5.—Hole bored in barrel 12 inches to put end of
crank in.

6.—Slot 2 inches deep and I inch wide to hold cross
piece on cr?- ik. Drive in sha'p end of crank as far as
it will go. If hole is too deep crank will be loose.

If you have a difficult job it is no economy to use a
pocket compass and expect to do good work. The
main lines of your survey at least must be laid down
with a good compass. A compass like the one describ-
ed on a previous page, will cost about $18.00 and a tri-
pod about $5,00.

2 or 3 barrels of hard biscuit should be included in
the list of supplies as it will save much work and one
mans' time baking.
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Chaptkk XVI,

Working Methods.
How to (liy. A very simpk- tlnii;^ wr lliitik. Any-

one can do It who cannot (I'.aiivlliiiiji else. Vew tliey
do It. but some men can <li>r nehrlv twice as mucli ;is
otlier«. This is a fart wortli rememl.eriM;r hecause ilmeans that some men do not know how to di.r ;,,„|
others do. You lose money on the man who does notknow how to diy. tlioii^h if he is wiilin-r to take a little
traminjr he may in time be your he: t man.

Kven such a simple thinjr as dijru-i„;r ik^cIs to be
earned. !• irst tiie tools, a we:i made well tempered 5
lb pick with ajjood handle sli;^rhtiy llattened so that it
will not not turn in the hand, an.' not too lonir In
trenching drive yojr pick in the earth as you would a
set of holes in a stope. Take out your centre piece
then your corners will come out ...sily as in the dia-
gram.

Prospecting Trench

!
.-'' .-'^ /i -'' -" y\ y\

V r' i.-"'*- y \-" y 1

Fig 26 Hx)rj2ontaI Scct/On

Three blows bj a g-ood workman often takes out a
section across a narrow trench while a poor workman
takes twice the time picking at random Iftheceutre
piece does not come out at the first blow, unless a rock
IS in the way, try it again. Make this vour motto
JNever use two motions were one will do, •'because it

takes time. Use you brains to save your muscles and
increase your work. You will understand the aim of
this better if your read Frederick Taylor's articles on
Scientihc Management running through the Amercian
magazines.

la sinking a pit in wet ground do nearly all vourwork in the •••entrc as the sides crumble and fall mi
themselves and often the utmost care is necessary to
keep it from caving.

wmmmmm



»M THK<:ill.i> flKl.ltN or MIVA ^('<)TIA

In a surface tunnel put only your best man, especi-
ally if the ;rrouncl is wet and caving. The best man is

of course the man who can drive the ^rcateht number
ot feet in the »liortc«t time, and will do it with the
least labor and l)y rcmovinjf the least earth. In dry or
fairly dry ground ho K^ets down m his knees, i.nd us-
in r a Hmall (ick with a 2 ft. handle he dijfs a horse
Hliue Hliaped tuiiiicl that is not much hijrher then his
head' I have no use in a surface tunnel for a man who
wants nxiin to stantl u(i and swinir a lonjf handle pick.
Thoujjh he may bea fplendid man in a trench it would
take two helpers to keep his muck clear in a tunnel and
three to dijf l>'m out when the roof caved in and buried
him. If not, he would not advance half as far as I'.ie

nuMi in the small tunnel
'

In shovelling in a tunnel the new hand has socne-
thin^ to learn also. He should use a shovel with a
handle sawed off at hbout 2 ft 2 inches from the blade
and a wide ') inch peice of wood nailed across the end
He can brinjf the weight of his body to bear on tbis by
leanin^r forward and and thup lessen by over half the
work his arms have to do. Not only can he do more
work in this way but he can do it easier, the combin-
ation of weight and strength will force the shovel
easily into very compacts masses of earth and rock
easier. The tunnel being made narrow to save work,
he throws the muck behind him over his shoulder. He
thus advances faster and his helper has less muck to
carry out and more time for other work than in a large
tunnel.

In a wet shaft the mucker will shovel under water
as the water lessens the weight of the m jk by nearly
half.

In shovelling from a deck also something can be
learned, for here as well as elsewhere a good man can
do twice as much as a poor one and do it easier because
he knows how. These few words are a confidential
chat to the poor workman, especially those who do not
know how poor they are until somebody measures their
work. The idea most common in a boss's mind is not,
"Have you done a good days work" but, "Have you
worked every minute.'' So the good man gets little

encouragement.
Again I would refer to the rule, "Never use two

motions where one will do''. Observe the awkward
shoveller. He makes movements with the shovel be-
fore he gets it full. Then he raises it, turns around
takes two or three shuffling steps, empties the shovel
on the dump, repeats the shuffle and returns the shovel
to its former position.

The-*" arc several extra and needless movements in
tbis act ant! needless movement takes time as well as

"1
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effort. The jjood workman saves tliese rnovertiftitH. an
well an hJH strenjfth anil time. Ilo plaies IiIh rijflit
foot where it can be umiI as a pivot, iisu.illv ;il>niit 4'.
ft from the muck. With the shovel restitij/ .icpuhh Imn
left leir he swinjfH hIk ' lej;. anil boily forvv.ir.l at the
name time. The force of thin swinjf ot Wa and body
drivew the shov I beneath the muck with li.inllv any
exertion by or St. anion the arniH. Tiie left loot then
rests about 2h ft in advance ol the rij,'lit loot and the
shovel 18 lull with only one movement. .Another Hwinjr
backward and to the left carries the bodv. iejf and
•hovel around and plants the left foot about 2<, ft be
hind the ri^fht foot which does imt uiove. Tlielcrceof
this swinjr will carry the muck otr the shovel .ind on
the dump. A forward movement will return the shovel
to the muck and till it afjain. 'I'lius in two movements
and half the time, is doi.e the same work that the awk-
ward shoveller does with twice the labor and three
times the numlK-r of motions. Altera little practice
the body works with the ease and re>,nilarity of a
machine. The amount of work done per hour in jf reat-
ly increased without a correspondin^increase ofe. irt.
and the worker if he is not rewarded by an increase of
wages at least deserves it. And not onlv is the work-
man not so tired but if he chooses he has" far more time
to rest, the onlv drawback is that an ijrnorant boss will
think he is loaf^injf.

All prospectors naturally luive to break rock and
some become very expert at it. Some men break rock
easily that others cannot break with the utmost efforts,
i have had litfht weight workmen who could with a 12
or 14 lb hammer break rocks that a man 50 lbs heavier
and much stronger could not break a splinter from.
Therefore there must be a know how in this simple job
also. Nothing affects the pride of a bij; man so much
as to see a small man doing things (needing only mus-
cle as he thinks,) that he cannot do himself. And no-
thing annoys his employer so much as to see him too
proud to learn. The rock breaker usually hits his rock
any where and every where pounding away with main
strength and stupidity.

He should first select and turn up the flattest side,
turning the most prominent ci\ge to the left. Using
the edge of a square headed hammer, (never the face,)
he strikes a series of blows in a straight line along the
flat surface about 2;i or 3 inches from the edue. Whe n
it is well scored along strike several heavy blows in the
centre of the line directing the force of the blows to-
ward the left and away from the centre of the boulder.
This should split an ordinary w' "-oulder. A gran-
ite will probably need furthe Trap and dia-
base are even harder to break anite, but the first
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i* scarce nnd the lant very rare in this part of Nova
Scotia. (yn\y two dikcM are l<iiowii to iiic and tlicKe lie

uii tlic i-'luiid>t ami coaMtN of l<tiiieiiljiir(r :ihi| Oueena
Coiintif* and acrohn itu- anticline at Tani{ier. "^Nevcr
strike on a loundcd surface unlesH there in no Hal or
fairly Hat Mirface to strike on.

A little attention will noon sli.iw you which of your
men are the most valnat)le. It \h the "speed v intellijfent
worker who retiuces the cost of work, a sufficent reaHon
why I should refer to hucIi a simple part of the pro-
spector ''uties.
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Chapteh XVII.

Traolnff the Drift.

After the preliminary work. Kurvej, pan teat* ^r
tett shaft, haa been completed the reffular wor. (
trencbinr and Hinkinjj^' ia bei^un. Thia la the berin-
nintfof th« real atrujfjfic with nature; when the pro.
apector muat uae hia wits aa well aa hia handa. The
mere ainktn^ of pita and di{r)(in^ of trenchea without
order ia not proapectin^r- (iood work in thJN line
means the carrying out of a projrramme arranffed after
having gained a fair knuwiedife of loci' rock atructure
and the diatribution of the drift coverinif the bed rock.

If gold bearing^ quartz ia found on the surface it
will be a good guMe for awhile, but when thia dia-
appears tecourae muat be had to ainking. For thia
work a programme can be arranged employing 4 or 5
men to carry through.

It ia now that the knowledge gained in the test
shaft or trench can be made use of. Gold in the upper
layers only, mean in a deep surface the extension of
the work to a considerable distance north or perhaps
northwest. Therefore the first pit may be started
from 75 to 150 ft., from the test pit or trench in the
supposed line of drift. If gold is present only in the
lowest layer or near the bottom lien Hie advance must
be made carefully and the pits sunk at shor intervals
in order not to overstep the lead. Should I c gold be
distributed sparingly tlirougliont the whole depth of
the dritt. its source will probably be a considerable
distance away, and the job will consist as much in
tracing that particular bed of drift as the gold it con-
tains,. If only one loose boulder with gold has been
found, without pan gold its source may be miles away.

The arrangement of the pits needed in most cases
is shown in Fig. 27. The first shaft north of the test
shaft is followed b^ one on either side to find out how
wide the line of drift is. It is found in this case to ex-
tend beyond No. 2. on the left, but not to reach No. 3
on the right. Then the next row of 3 pits is extended
more to the left, but it is found that the gold does not
reach No. h, the extreme pit on that side. They need
not be sunk deeper than the layer of drift gold in the
test pit or trench. If a trench has been dug across the
line of drift as already described, the outer pits, Nos.
2. 3, 5 and 6. will not be needed for the bou:idaries of
the line of drift will be defined without them. If gold
bearing quartz, is Uot found as the woik advances use
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" --^^ •No gold

o — —

6

No gold

^ig27 Surface P/an

the pan to make sure of its presence or absence. As
the gold is distributed from the paystreak in a slight-
ly fanshaped form, the ground to be prospected be-
comes narrower, as the work proceeds. Therefore
more care is needed to keep in the course of the drift
as the work advances. Often just before the lead is
reached there is a complete absence of gold bearing
drift, and we are led to think that we have passed the
lead. It often happens that the last traces of loose
ore is pushed far over the lead, and for this reason
prospecting has often been stopped, before reaching
the lead searched for; or perhaps another lead has been
mistaken for the lead searched for. However this con-
dition is not so frequent that we need take it as a rule
of action.

The use of the pan here will often decide the
question of gold or no gold when gold bearing quartz
is absent. The clay in crevices, hollows, and on the
south side of small ridges, often contain gold when the
bulk of the gold bearing drift has been carried farther.

Accidents of nature must be expected. For ex-
ample an ancient watercourse may have crossed the
line of dritt and left a wide deep belt of deposits, of
an altogether different kind, from that before worked
in. A complete absence of sold in this belt of drift
may lead you to think, that you have passed the lead.
In these watercourses, sand, gravel, and waterworn
rocks in layers will convince you that something out
of the usual course of events has happened. A water-
course like this hindered the liiiding of the rich lead at
West Caledonia. The rich boulders of the Touquoy
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lead, at Gold River, have been scattered by a maze of
watercourses and the lead from which they came is
still hidden. Prospecting- has often been bepun in
modified drift like this, and in that case tracing^ the
gold bearing boulders to their source has been an
almost impossible task. In view ot these difficulties a
man must be skillled in reading these books ot nature,
before he can hope to solve all the riddles laid before
him. Much on this subject is said in the chapter ca
Surface Geotogy.

Rg IS. Stetion acr*«( R»tfeting Pit$

Layer of gold bearing drift crossed by watercourse.

Here the prospecting was done in gold bearing
drift, until pit No. 5 was reached, when the gold was
absent even in the pan tests.

The drift also was of a totally dififerent nature,
consisting of water worn rocks, gravel, and sand in-
stead of boulder clay—A suspicion of the truth led the
prospectors to sink another shaft No. 6, when gold
bearing drift was struck again and finally the lead was
found.

Approaching the lead from which the rich drift
came, the gold will be found on or near the bed rock.
Here the utmost care is needed in tracing the gold
because it is often absent near the lead from which it

came. This is more likely to be the case when the
lead occupies a ridge, or even a slight elevation in the
bed rock, from which the gold has been swept into the
next hollow.

After the test shaft has been sunk no shaft needs
to be sunk below the bed carrying the gold. The
dominant idea in the whole work may be expressed in
the words, "Follow the gold," don't do otherwise ex-
cept under expert advice It is a waste of time and
money to sink pits below the gold bearing layer unless
you have good reason to think that a like layer or a
lead lies beneath.

Of cour.se we must not expect to tiiul a perfectly
orderly arrangement of beds in any one section of
ground- Some pits will contain more or less beds
than others. But the corresponding beds in each pit
may be identified, sometimes by means of a peculiar
kind of rock or ore, its waterworn condition or general
compositou. Often a bed of rusty broken rock or
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gravel can be traced through many pits. Then it is
not uncommon to find two layers in the same pit con-
taining gold. These may be from two leads, one of
them quite near and the other further away: or they
may both be from the same lead eroded at two widely
separated periods of time. Or again, they may be from
two leads lying in diiferent directions and transported
at two different periods as before. Conditions like the
foregoing are however not common as the drift from
two neighboring leads are often mixed.

While this work of pit sinking is going on there
should be some way of showing clearly at a glance the
progress made. The discoveries already made are tiie
best guides for the work ahead. For this purpose a
sectional plan should be madeon a scale of about 10 ft to
1 inch. This plan should be longenough to include all the
pits and tenches sunk on the lineof drift. If the pits
cover a large area, and the plan must be made on a small
scale, then a plan of each pit should be kept on which
all small details can be shown. Note on these tl

different beds, their width, composition, finds of ri
quartz, and panning records. These should be com-
pared from time to time and the information gained
applied to the work in hand. In deep surface such a
record is necessary as mistakes made under such con-
dition are often costly. By means of such a section
the gold bearing bed could be traced through every pit,
if present, and much information recorded that would
aid in the identification of the other beds.

The above is of course a deep surface programme.
In shallow surface an open trench to bedrock would
not be costly.

Until lately not very many prospectors could tell
the difference between main or bedded lead boulders,
and those from cross or fissure leads, when the latter
showed the same seamy irregular dark lines tiiat the
main leads showed. This mistake was made in many
districts especially Blockhouse, Brookfield and Oldham.
It often led to an enormous waste of time and labor
and usually ended in a failure- As the fissure leads'
usually run across the bedding, it frequently happened
as it did at Blockhouse, that a prospecting, trench or
tunnel was driven parallel with and a few feet from
the lead searched for. On the advice of old prospector?
the work was always carried duo north. These old
and experienced prospectors also had their innings in
this work but the result was usually some more age
and experience.

§;!

•v^v- -
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Chapter XVII I.

Pay Streaks and the Location of Mines.
And now thoug-h you have found the spot from

which your rich boulders came, do not be cocksure be-
fore examining it thoroughly that you have the top of
a paysteak of unfathomable depth. There are excep-
tions to nearly every rule, and though the Brookfield
and other paystreaks reach down thousands of ft
yours may only be a surface spot. If, as T. A.Rickard
says, a 1 ore deposits are only spots, then mining men
are well satisfied, with such spots as are found in South
Africa, some of which have been mined down to 7000 fton the inclines. Even a spot large enough to jrive
several thousands dollars profit before being worked
out IS very acceptable, at any rate to the small invest-

n^'^ ft '"'l'^" ^P°^^ '" ^°''^ Scotia reach down over
2000 ft we should take heart again.

This idea that surface spots are the only torm of
gold deposits in Nova Scotia has got abroad and foreign
capitatists witnout investigation have believed it We
hear much of spots from those without money to prove
their contention. Until a thorough search 'has beenmade no deposit can be proved to be only a spot and
notapaystreak. Until proved the doubt remains a
doubt.

It is well known that many paystreaUs consist of a
succession of spots slightly or not at all >- -mected or
overlapping with intervals of barren rock o^tween. Such
was Brookfield. and when McGuire worked out the first
rich spot, knockers said our mines were spotty Yet
a 10 ft tunnel showed up a '>00 ft paystreak good to
the last foot.

"

Ignorance of the dip of paystreaks has led to many
failures in mining in Nova Scotia and to repeated as-
sertions that our gold mines are only surface spots
never reaching to the depth they do in other countries
Old and experienced managers have repeatedly sunk
vertical shaft or shafts on the dip with the one idea of
getting deeper regardless of the fact that paystreaks
or spots ao they choose to call them usually incline
either to the right or to the left. Tiiev were too old to
learn. Structural Geology, the base' of every <rood
Mining Engineers reputation, was despised by t'hese
moss grown relics ot early gold mining.

A knowledge of the dip of paystreaks is a very
important part of a prospectors stock in trade Slight-
ly dipping paystreaks have often been cut through and
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found barren below. Such a streak was that of the
Baker lead at Gold River, which dipped about 1 ft in

12 or 14 and was followed about 1000 ft to the west.

Paystreaks on finsure leads nearly always dip away
from the saddle following a mineralized belt, as at

Blockhouse and Cow Bay, or the junction withanother
lead as at Brookfield. or a zone of shattered rock con-

taining angulars. These fissure paystreaks will peter

out as the distance from the saddle increases, but new
paystreaks will probabiy come in below with each im-
portant junction with underlying leads.

These paystreaks seem to owe their origin to one
of the following causes. 1st, a mineralized belt as at

Blockhouse. 2nd., a zone of shattered rock filled with
angulars as at the Micmac Mine, Leipsigate. 3rd., a
crumple crossed by angulars as at the Crease Mine,
Mt. Uniacke. 4th., a large cru'-.iple or curve as at

Goldenville. 5th., a crosslead as at the Paton Mine,
Pleasant River Barrefns. 5th., a Main or bedded : 'd

as at the Libbey Mine, Brookfield.

In prospecting for the outcrop of these paystreuks
seek the junction of two leads or belts as mentioned
before. A line of rich drift, pointing to such a
junction, often furnishes a valuable hint as to the
loca.tion of a rich spot. Mr. Faribault's district plans
will often ^.rove valuable in showing where these
junctions are apt to be found.

The only satisfactory way of mining these slanting
paystreaks is by means of inclines. The Blockhouse
Mine is an example showing the folly of sinking
vertical shafts on an inclined paystreak.

A few of Mr. Faribault's comments, on the Cow
Bay leads may )>e of interest as several other leads
still undiscovered are of probably the same nature.
"All the veins here are true fissure veins running north
and south. The present developments prove that all

these fissure veins are more gold bearing where they
cross a highly mineralized belt of feldspathic whin
about 100 ft. wide, situated at the contact of the
the upper slate with the underlying whin group.
Some layers are so heavily charged with magnetic
pyrites as to affect the needle of the compass. This
mineralized belt dips to the south at an angle of 35
degrees from the horizon. The paystreaks oi the
veins will necessarily dip south, at the same low
angle and may be developed on that incline at a great
depth. No doubt many of the failures met with in the
present operations, are due to the ignorance of this

important fact."
Having now satisfied yourself, as to the presence

and dip of a pavstreak the next important job is the
starting of a suaft or incline. A mistake on this point
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IB often a costly mistake. By means of small pits you
will get the length of your pay ore on the surface.The pits at either end of the ore body will give its in-
clination, if they are deepened and stoped a little
But as this IS an awkward, and time consuming way
you should get e.xpert advice, for the loss occasioned
by an illplaced and poorly started main shaft, will
more than repay any e.vtra cost. If the lead is a fis-
sure, the form and direction of the ore bodies will pro-
bably be governed by one of the rules given above

hven when the question of a shaft, or an incline
18 decided a mine may be ruined, by want of foresio-ht.
The prospector as a rule does not care whether'the
shaft :s in high or low ground, or in a hole that is
liable to be flooded by the first rain. Usuallv the
working shaft is located wherever the lead happens to
be richest or largest, =t may be in a swamp or beside
a Drook, where the cost of pumping eats up the pro-
tits. A careful examination of the ground should b-made and the highest part of the lead selected as the
site of the main shaft or incline.

When an inclined paystreak starts in a wet place
it 18 better to approach it by a slightly inclined shaft,
on higher ground, if that site lies over the paystreak
as in Fig. 28. By having the shaft inclined in thesame direction as the incline, the one system of haul-
age will do for both. With a vertical shaft over an in-
cline, while you will fit the incline with a track, the
vertical shaft must be fitted with guides, which will
call for suitable fittings, for the car or skip. The
slightly inclined shaft can be fitted the same as the in-
cline with a track, and the addition perhaps of outer
guides.

If the paystreaks dip away from the high ground
then a long incline with a slifjlit slope can be driven
beneath the paystreak, until it strikes it in solid
ground. See Pig 30. This may be considered as an
expensive job. but anyJiiiig is cheaper than the con-
tinual outlay for fuel, time, pump repairs, and other
drawbacks that lasts for years, and all f^r want of a
little foresight. In a wei country like Nova Scotia,
this point is very important.

If you need a shaft on a nearly vertical paystreak
that descends in a low place it is best to approach the
place through an incline from the nearest high ground
on the range of the lead, striking the ore at some
depth. Then blast a sump ai the junctions of the
shaft and incline o retain the surface water, as it will
take less power to raise it from here, than when it
descends lower. There is the same necessity for hav-
ing a sump near the surface in all miuca as the one
-eai drawback in Nova S'otian mines is the over
undance of wser.
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If it is not possible to have the incline or shaft in
a dry place the only recourse is a coffer dam, inside of
which you sink your shaft. A description of this is too
long to enter here but accounts of such jobs have been
published from time to time and an examination of the
Mining Societies, journals will doubtless find you what
you want.

The angular forming the paystreak in the Ballou
mine began in a narrow belt of rock but gradually
divided and spread until it made gold bearing a belt of
rock 14 to 16 ft. wide and nearly 40 ft long.

Ui;

Payetreak in wet g'round

CLpproached ty shaft.

FicT 29' Sect/On.

n i

l*,w ,-.*
f«Vj.V'».

Angu.lar.
Forming Paystrcah
in Ballou Mine
by Its Junction
vvith Mam Lead.

Peg 3e.
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In the Crease Mine, Mount Uniacke a crumple
dippinsr "lightly to the west was the seat of a rich roll.
It continued along; the crumple for a considerable
distance. It is the opinion among the best authorities
that this crumple in the underlying leads also contains
rich ore, and that a number of leads with this short
fold m them would be found by sinking.

P«V3trtak in wt ground

approached by inc/>n«.

Fig Jl. Section.

In the Libbey Mine the paystreak consisted of anumber of rich spots separated by small pinches
or but slightly connected by stringers of ore. The
paystreak has been formed by the intersection of a
fissure and a main lead. The fissure having the steep-
est dip the paystreak lies closer to its outcrop than to
the main lead. See Figs 33 and 34.

Paystireak forme.d bu

a crumple in the Crease
Mine,^ /VJt Uniacke-

Fig 32. Section.
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**«<« Showing dip of pay streak In ttit

/ Libbey M/ne at Brookfltld NS.

Fig 33. Section.

^a(lg

form'-ng patystreaft I'n

in the Libbey Mint.
F(rf J4-. Sur/ace P/an.

It crosses the end of an adticline, as does the Block
house lead and some others.

At Mt Uniackethe paystreaks follow undulations
across the leads. There are four, three of which dip
east and one west.

At Blockhouse the paystreak was on the largest

part of the fissure and at it#intersection with a belt ot

mineralized slate. The values are vcy evenly distri-

buted throughout the vein as far as the mines has been
sunk ; a character indicating permanence. Of the same
nature is the Cow Bay fissure, though the latter does not
give us as large a quantity of ore. A vein belonging
to the same class has been opened at Voglers Cove but
the values are more unevenly disposed.

Cn-
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At Renfrew the paystreaks are found alonf undu-
lations branching of from the main fold. Some of
these pajrstreaks have been very rich, especially tiie
Thompson Mine, which is ^--id to have netted the own-
er over $50,000 in two months. SeeFiff36. Of theame character are the paystreaks at Goldenville. Mt
Uniacke and elsewhere, In fact the majority of the
paystreaks in the Eastern Counties belong to this class
The dip of the lead has little to do with the dip of the
paystreak for the dip ot many of the Renfrew leads are
almoBt flat while at Mt Uniacke they are vertical See
Fi|f 35.

%/ • C^ / junction of lta.d

/ ^* uiith belt of miner
ir«d .s'ate . Block'

house. N.S:

Fig 35. Section along Uad.

Fig 36. Surjace PJan,
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Chai'TKH XIX.

Economical Timbering-.

As the cost of liiiiliL-riiiy Imil ^jrinind is oltun ai|uitc
ifiipurtant itctn s()inftliiii;,>- sliotiM lie said abmit it.

Wliere the roads arc hail, economy in this lino is ofti'ii

necessary. A method of timbering or cribbinfr where
by the lajfjjinjj from one sliafl to another can be taken
uut and used in another is more valuable to the pro-
spector than to tlie miner. The method Hjfured below
I have used for a j^reat many years and found it tiie

most convenient I have ever known. I have seldom
ever seen it used in Kasteni America therefore it will

doubtless be new to many and I will j,nve it a short
description. Some such method as this is badly need-
ed in quicksand and in wet clay and {gravel. With this
style of cribbinjj the same lajD'i'ij,'' can be used, with-
drawn, and used a^nin in eacli succeedinff pit.

-il-

Vicf 37. Vertical Section.

After the pit has been sunk, say (> or 8 ft, the deck
timbers are laid across. Then a set of timber is fram-
ed the size of the working space, spiked together, and
lowered into place. It is hung by means of short pieces

of wood to the deck timbers just below the surface of

the bOil. Thcu ailulUer act is framed aud huug lu ihc
first set and about 3 ft below, lyi inch deal is then cut
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into 4 ft length*, sharpened with a flat levelleclorchi»el
•haped edjfe, and put behiud the Keta with the feerelted
aide toward the pit. 'l i.. wedded ba:k with wedifM 2inches thick at the top a» showi, in t.ediairram. Thewedge, keep the la^r,finjf back from the timber and al-low* space for the insertion of more lajfirinir. When
another set is put in the wed^^es are pulled out. the
jaifginif put in their placeN and the wcdjres replaced
between the la^rgin^r and the cet. If the Rrailnd is
liable to cave, the lajr^'inp is driven in advance of the

.T" K* .. P-.f* "' 'atf»f'"»: ncc.ls two wedjres, one at
the bottom. The wedge at the l.ottom of the lower
'ajfjfinjf IS driven far enj.ujrh so I hat when it is taken
out there will be space enoiijrh left to put in another
piece of 1 h inch lajfKintr. t)esid,s sticking the point of
of the wedtfe between it and the set, In iiuicUands,

matched and the sets of the same diu.enMons outside
and even , hunj;.

VV'hen the shaft is to be deserted the wedjres can
be driven up with! small hammer and the loosened
lagging thrown into a tub and hoisted. With the help
of one man I have taken all the lagginj; from a 2' ft
sliaft in less than half an hour to have it for use at'the
next pit.

The lagging should l>e of spruce if ihe ground is
very bad. and instead of a wedge behind the last set
driven in to the full length amUher length of lacirinir
should bt driven down ahead of the work. Thus the
ground behind it will reirain closely packed and the
danger from caving be less. Use 5 inch spikes for
timbers and 4 inch for hangers.

It is a most difficult job to start a tunnel from the
bottom of a pit. in quicksand or other bad ground, and
unless the surface is deep it pays better to sink an-
other pit within a few feet of the last. The two can
be connected by a short tunnel into which there is no
need to enter. In bad ground a form of cribbing much
like that for pits may be used to advantage. It also
can be withdrawn when the tunnel is finished. Great-
er care must however be taken in keeping the laijirinir
closely matched and driven ahead of the work, as cas-
ing behind the lagging may destroy the tunnel

In starting a tunnel from the bottom of a cribbed
pit. clean up the bottom and put the la.st set on the bed
rock, driving the lagging down close all around. Then
make two tunnel sets of 3 pieces each and high enough
to reach within 4 inches of the bottom of the 3rd set
or from 4yi to 6 ft high. This space of 4 inches is
needed to drive in the roof lagging for the tunnel.
Then loosen the wedges, one at a time, aud drive the
lagf'ng below the set until there is room to drive in
horizontally l>i inch pieces of lagging of the same
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length a* that cut for the pit. Drive them an far aa
they will go and they will mipport the stuff behind the
pit la|f{(intf an well uh act an a roof for a tunnel. To
keep them up until the tunni-l wetH are in put a \<4 inch
pifce alonif ttenoath them and Hpike it last to the l)ot-
torn of the pit Net.

Then a 2 'i or 3 inch pole, loiijr cnoii)r|| to reach
from the set aliove tcjtlie bottom, in spiked fast on the
ides. Keave Hp.u-e enoiij^li behind it to drive in the
Hide lajrtfini,' riiin-vinj,' Ihf upright pit la^rfiinR from
the corners i*o this can bethme. The eiul of the middle
net Ik then Mawn out, allo\viii}> the pit lai'ninjf to col-
lapse. When this is removed the way is open for the
tunn.'l. As soiiii as there is room enough the first

tunnel set is put in behind the shaft cribliiiijf. and the
bottom kept by a sill wedyed ill Itetween the upri^rhtH
see Kijf .?H. As the iliKJf'ujf {>r<)cteds the set is driv-
en back until there is room enough to drive wedges

Fig 56. Tunnel cribbing, sidt V*eW'

Hf^Sd. Cribbing End view
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Chapter XX.

Surface Prospecting: vs Underg^round

Prospecting:

There has been much arfjument over the benefits

of surface prospectinfr as ag-ainst rock tunneling' from

shafts.
The advocates of deep tunneling^ say -

1st. The work is more thorcu};!!!)- done and every

vein is cut.

2nd. There is more protection from the weather
and no time is lost throufjli rain or st(jrm.

."^rd. The <jro«nd covered liy swamps and streams
can be cut while sucli places are often skipped by sur-

face prospectors.
4th. No leads will be passed over as in careless

surface work, or where leads are capped on the sur-

face.

5th. liy sinkinjT on a lead a lot of ore may be re-

covered which would {JO toward the payment of ex-

penses if the lead carries {jold.

The sup()()rters of surface prospecting- maintain;—
1. Thai rock tunnelin<f, with its necessary shafts

and machinery, would cost at least 5<1.^00 per linear

ft.; while surface prospectinj; will not average more
than 75cts per ft., pits and tunnels included.

2. That $100 will only explore about 67 feet of

ground by the first, but it will pay for over 1300 feet by
the last method.

3. By the first method 4 men could drive only

about 20ft. in 20 days includinj,'^ shafts, sinkinj,^,

timbering, cutting fuel &c. while 3 men could easily ^o
120 ft. of surface work in 20 days.

4. A surface cost of machinery, limber, fuel,

ammunition, and shaft sinking would be nearly all

saved in surface prospecting.
5. A surface prospector would be searching for

something definite in the shape of :i ead from which
rich drift was thrown, anil which he is on the track of,

wliile the the underground prospector is working solely

on the chance that a paystreak or good spot may in-

tersect !iis tunnel.
6. The surface worker would have speedier results

and quicker returns without a large e.xpenditure of

capital.

7. A good prospector passes over no leads. !f the

pick does not decide the question, dynamite will.

8. If leads are often capped over over or pinched
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out on the surface they are juat as liable to be pinched
out below, 'or this is a local condition and liable to
liappen anywliereon tlie surface or below.

9. To -.ik ^0 to 100 ft. on a lead of barren or low
jjrade xc i.^ r'lc v?in hope of strikin<j a bonanza or
even p ^intj expanse, s only a gamblers chance or
even v drss

. or pcr!ia,i a contractors scheme to make a
job las'..

10. ,» , avs'i-eak or shaft showing^ jjooci ore at the
surface may not oc cut below tor the reason that pay-
streaks nearly ail dip to the left or rijrht.

11. Leads in swamps may be cut with the help of
a coffer dam which will not cost $1.S.00 per ft., or
cheaper with a diamond drill.

12. As a final arjfument, the day is past when
money for such expensive work as rock tunnelin<r from
a shaft, can be raised in Nova Scotia, except when
such a tunnel is started from a proved and profitable
mine.

There is of course a chance, a very slim one, of
striking good ore in depth in a deep prospecting shaft
or rock tunnel where none is found on the surface, but
why take such chances when you do not have to. Cou-
sideiing that not one lead in one hundred has pay ore
in it and probably not one in forty gold bearing leads
will pay, the most reckless gambler would hardly take
such risks with the chances so much against him. So
neither the thoroughness of the work nor any other
advantage would outweigh the risks in spending a so
much greater amount of money with the chances so
much against the investor.

A far less amount of money spent in surface work
in search of a definite object, a certaiu lead known to
exist, even if a temporary failure, could be borue by
the average business man without danger of financial
ruin. Lucky is the man who succeeds in raising
money for surface prospecting in Nova Scotia, let
alone such ambitious projects as cross cutting a large
district with a tunnel. With the existing prejudice
among foreign capitalists against Nova Scotian gold
mines such ambitions lead U> a waste of tiuie that is

ruinous.

A most harmful theory, founded on a few excep-
tions, is that even if a lead shows no surface values
deep sinking will strike richer ore. The metals tliev
say are leached out of the surface ores. if so where
has the gold gone, how was it leached out, where is it

now, what form s it in, and finally how can it be prov-
ed that there was formerly any more gold to leach
out than there is now? Where is the evidence? Mere
opinion even from the "old and experienced" does not
count, We want evidence. As a scheme for making
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a job last it cannot be beaten. It has been worked
for all it was worth in Cobalt and elsewhere, and
hundreds have been ruined where one has made a
fortune throHgh the custom. Over the whole continent
wherever metal mininj^j has been carried on are count-
less thousands of holes capitalized from $50,000 to ?1.-

000.000 that were sunk on this theory. It seems
strange that no matter how far glacial e > ion has
been carried whether 100 or 10.000 ft there a.c in every
mining region men who advise and men who believe
that 100 200 or 500 ft deeper as the case may be, they
will or may strike it rich. The habit was strong in
Nova Scotia 20 to 30 years ago and many old pits show
the folly. The leaching out and replacing of ore is

well known to be common and metals other than gold
are usually subject to the process, But the theory
has proved so well suited to making a job last or
coa.\ing money out of tl.e gullible that its application
has become universal.

There are places and conditions under which
deep sinking and rock tunnels may be advisable.
One is the cutting of leads beneath streams and lakes
but even here there should be good evidence that pay
ore exists to repay the greater cost of reaching it.

Another place where deep sinking is necessary is in
the crowns of anticlines where only a deep" shaft
can cut the underlying leads. A diamond drill hole
would be :i cheaper method of proving the ground,
but either would cost more than surface prospecting
in surface of average depth. In either case the posi-
tion and dip of paystreaks should be 'a reasonable
chance of striking pay ore in a deep shaft or drill
hole. No expensive jobs like these should be under-
taken without some definite aim in view unless the
investors wish to take a gamblers chance.

It would be safe to say that 9 out of 10 prospect-
ing shafts and tunnels have been failures, and the em-
bittered investors have refused after that to invest in
even the far smaller cost of surface prospecting. This
probable loss of capital must be considered when
deep prospecting shafts are proposed and they are
sunk without regard to the dip of paystreaks or the
existence of rich spots. Witness the deep shaft on
Dolliver Mountain, which however promising, is now
idle. This last fact, and others like it, are what pre-
judices are formed on and by which capital is turned
aside.

In prospecting beneath ground for extensions of
known veins a little knowledge of practical geology is

often of great value.

I rec.Tll two cases where close observation may
have prevented the closing down of a mine. In the
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Steinshorn Mine at Mooseland the eastern ends of the
leads are cut off by a break dippinjr east at an angle
(if about 50 dejjrees and runniiifj- N "D \V. It is pro-
bable that the jrranite 1-2 mile to the south-west
havin<f once been in a molten state, shrunk, faulting
the anticline as seen on the 'H) ft. level of the Stems-
horn Mine. As the openin<if widened, the overhang-
inp eastern wall of the break settled down on the
western part, thus opposing- liijrlier belts on the
east.rn side to lower belts on the western side, the
result being- that now the fold on the east has a de-
cided pitch to the west.

About 18')3 a tunnel was driven across the break
in search of the eastern extension of a lead on the
western side. It was a failure and a thousand dollars
were wasted because the man in charge could not or
would not understand that there was such a thing
as practical geology.

Another case was the failure to find the continu-
ation of the Bonanza or Kings Lead at Urookfield,

Queens Co, N. S. .\fter spending several thousand
dollars no one knew anytliing that W()nld give an
idea which way the lead was thrown on the east side

of the break, whether it was up, down, or sidewise.
No plans were kept, no details recdrded, and except
in a general way no information of an value is

obtainable.
Again I should impress upon all. even those who

know it all. the importance of keeping plans and re-

C( details. It takes s genius to remember all

tl' s of even one business.
most business-like kind of underground

prot .acting is the starting of across tunnel from a pro-

fitable mine, across a belt of leads in a zone known
to be gold bearing. Here the chatices are in our
favor especially if the leads sought for are known
to carry pay oil- on the surface. This policy may
perhaps sliDW a want of enterprise to some and, to err

on the side of caution. There are however a large
number -li thances of this kind that still remain un-

thought of, so until these jobs ,ire tinished there is

little room to talk of w;int of enterprise in more
dangerous lines Anil I would suggest that those
who complain of this want of enterprise in larger

and more dangerous ventures themselves start the
ball rolling by raising moiuy fur the stiniller and
safer ventur^.s first.
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,'HAI'TER XXI.

The Core Drill in Prospecting:.

Through me enterprise of the Provincial Govern-
ment core drills run by steam and hand power are now
being used in prospecting in Nova Scotia. These are
seven in number as follows--

No I. A Calyx steam drill with a capacity of 1000

No 2. A Diamond Steam drill, capacity 800 ft.

No 3 A Diamond hand power drill, capacity 350

No 4. A Diamond hand power drill, capacity 350

No 5.

No 6.

No 7.

A Calyx steam drill, capacity 1000 ft.

A Calyx steam drill, capacity 3000 ft,

A Calyx steam dri'l, capacity 350 ft.

In the Calyx, shot is used instead o< diamonds.
These drills are loaned by the (Government to private
individuals and companies who pay the cost of trans-
porting and operating.

These drills have been used principally in prospect-
ing for coal and iron ; their use in the gold mines has
so far been very limited. They have been used at
Isaac's Harbor, Waverly and Caribou, but though in-
creasing our knowledge of the structure of the gold
bearing anticlines, the benefits from a financial point
of view have not been great. New leads have been
discovered by their use but the paystreaks, if any there
were, have, as might be expected,' been missed.

At the Caledonia Mine, Molega, a 220 ft hole was
put in horizontally from one of tl e lower levels. But
the leads were cut while no pav ore was discovered.
The cost of this hole was greater than that of 1500 ft
of trenching in the surface above.

At Waverley, a drill hole on the northern side of the
Barrel! I^ead showed the presence of a series of leads
above it but missed the pay ore ihev were searching
for.

At Dulliver Mountain a vertical drill hole showed
the presence of underlying saddle veins but nothing of
great value.

Owing to the uncertainty of the pitch of paystreaks
or the distribution of good spots in the veins the
chances for striking these with a diamond drill is equal
to the chance of striking a rabbit in a thicket by tiring
a bullet at random into it. It is at best a rather uncer-
tain method of prospecting for gold though it is well
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suited for locating- coal seams. The drill mav not miss
the lead but unless located on a known zone" of leads
containing pay ore the results will be disappointing-.
As an experiment for a man of weak finances it is not
to be advised. There are lots of easier jobs. If the
small capitalist wishes to invest in a surer thing lot
him follow up a line of rich drift on the surface to its
source, which is known at least to lie w'thin certain
limits much easier and less costly to get at.

The core drill however has its uses in gold districts
and one of the chief uses is in the piercingol anticlines
where they form domes of considerable width. Here
v/here the saddle veins overlie each other they find
their special field, as deep shafts are rather to(j expen-
sive for prospecting purposes. But even here they
should only be used where a zone of paystreaks are
known and the drill can if possible be driven through
their e.xtensions ; unless the hole is made merely to
investigate the structure, There is therefore this dif-
ference between the core drill in deep mines and sur-
face prospecting, In the first case vou take your
chances, in the last you are after something that vou
know exists.

Another use for the core drill is tiie piercing of the
rocks above hidden anticlines that show indications of
being gold bearing. Beneath the limestone and other
Carboniferous rocks of Middle Musquodoboit there is a
fold near which gold bearing sands have been found,
A hole .^00 ft deep should reach the whin and slate
there. Other localities where the same conditions pre-
vail are Little Nine Mile River. McFvays Settlement
and Three Mile Plains, in Hants Countv, and Gays
River in Colchester County.

Of course these are only gambles as much so as
vertical shafts with chances for striking pay ore at a
small cost just as much against the investor. The
chances are however there and if a man can afford to
lose he may gain by such a venture

Another and more useful purpose can be served by
the drill as an aid to surtace work in cutting ground it
is impossible to reach except by a rock tunnel. When
the line of drift is crossed by a swamp or a stream and
surface work made impossible the drill can be setup
and the work done ilieaper than in any other way.

A few items as to the costof running these drills
may be useful to prospectors who may wish to add
the drill to their outfit for the purpose of cutting the
rock beneath swamps or streams.

The Mo. 1 Calyx, a steam drill capable of boring
1000 ft. ha.s been used often with satisfaction. The
cost per ft. for .S34'l tt. was $1.40 ft. Of the total cost.
77 per cent was labor and management, 13 per cent

f-
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fuel and 4 per cent shot and gravel. The number of

holes was 9, averagfinp about 594 ft each.

Another Calvx. No. 5. like No. 1. averaged $1.20 1-2

cents per ft. for 1327 ft.

No. 2. a Diamond drill, steam driven, with a

capacity of 800 ft. averajred 83 1-2 cts. per ft There
were 11 holes averajjinjf about A25 feet v'ach The
labor percentajje was 73 1-2. Fuel and diamonds 10

p.c. each.
No. 7, a small Calvx drill, of 350 ft. capacity,

averajred $1.27 for 245 ft'

The record for the vear 191; was as follows;

—

No. 1 drill, 2732 ft.," 6 holes from 132 to 605 ft., cost

per ft. *1.44. Labor and manaffeinent 80 per cent.

Diamonds 7 1-2 per cent. The lowest avcrajje rate of

boriiijr was 8 inches per hour, the lii};heht 13 1-2 inches.

This drill is here styled a steam Diamond, though No.

1 was formerly a Caly.x.

No. 2 drill. Diamond, started a few holes in Moose
River Mines only boring a total of 41 ft 8 inches.

No. 5 drill, a steam Caly.x, producing a f) inch core,

bored 1327 ft., costing $1.21 cents per ft. The labor

and management percentage of the cost was 53 1-2 per

cent. Fuel 22 per cent. Shot etc. 4 per cent. The
averaire speed was a little over 1 ft. per hour, but the

greatest speed reached f> ft. 7 inches per hour.

No. 7 drill, a Calyx, 1 3-4 inch, hand power, bored

3 holes totalling 308 ft. costing 51.42 1-2 per ft. Labor
and management 86 per cent. Shot totaled only $3.50,

while freight cost Ji4'6.40 cents.

It will be seen that there is not much difference in

the cost per foot, between the work done by the Calyx
and Diamond drills. What difference there is, is in favor

of the diamond drills. The cost of the work is just

low enough to make it doubtful whether it could

replace the pick and shovel in deep surface. However
if the cost in all gold mining districts were kept down
as low as in Caribou there would be no doubt of the

usefulness of the drill even in surface prospecting.

These, seven holes varving from 140 to 7.^1 ft. in depth,

altogether 2306 ft., co'st 54 1-2 cents per ft. Cost of

labor and management 64 per cent. Fuel 18 per cent.

Diamonds 13 per cent. The rock bored through was
chiefly slate, accounting partly for the small cost.

The fastest rate of boring was 5 ft. per hour, while the

highest average was 2 ft. per hour. The lowest
average was 1 1-2 ft. per hour. Nothing of value was
found because the drillers wereafter no particular pay-

streak nor following any particular line of rich drift.

Boring in quartzi^e would have cost more, but it

is evident that it would be economy to use the diamond
drill in slate when the surface became deep.
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Chapter XXII.

Some Hidden Bonanzas.

ThoujfligoldinininiEriii Nova Scotia is now in a very
discouraging condition there is abundant evidence of
wealth scattered over the countrv. This, in the shap?
of rich but hidden veins buried deep beneatli hills of
glacial drift is no mere dream or an idea dependent on
a prospector's imagination. It is a fact 'proved hy
the presence ..f the numerous rich gold bearing bould-
ers found all over the southern part of the province
for 50 years past. That these came from a vein of
like ore in the neighborhood is undoubted bv the best
authorities.

The history of these deposits of rich boulders, as
far as known, is as folIows-Previous to the last ad
vance of the northern ice sheet these rich leads were
exposed to frost and sun and shattered bv its repeat-
ed contraction and expansions. Then with the ad-
vance of the ice the loose material was torn awav from
the bedrock, ground up and the resulting boulder clav,
with the rich tjuartz, carried away in a southerly direc-
tion. In some cases it was carried several miles, as to
the south of Mon+ague Mines. At other places the ice
left long and regular trains of rich quartz, as that lead-
ing up to the Vermillion Lead at Gold River. Numer-
ous rich leads have been been found in other districts
by following up these lines of drift to the leads it rame
from. The evidence is so strong that there is not the
least doubt that each deposit or train of rich boulders
means the existence of a rich leail near by.

Many of these rich leads still remain'uiidiscovered,
chiefly through want of enterprise of the moneyed men
ol Nova vScotia. It has been said that $1,0()6,0(M) of
Nova Scotian money has been invested in Me.\ico.
Had we one tenth of that amount spent in judicious
and economical prosjiecting in Nova Scotia I have no
doubt tliata score of mines would be yielding theirpro-
fits today. Forty or fifty valuable prosperlies are idle
to day because the owners are unable to prospect them
for want of funds, but there is hardly a case in which
arrangements cannot be made to do the work on shares.

These known but undiscovered leads must number
nearly 10(1 and furnish a reserve r)f wealth on which to
draw on in the future.

The most common objection to prospecting in
Nova Scotia is that there is such a danger of failure to
find the lead This danger is of course alwavs present
when prospecting is begun without plans, without a
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kuowled{re of the structure of the district worked in,

or tlie direction and nature of the drift transportation.
And even when this is fairly well understood tliere is

usually a want of funds which stops effectually all

continuous search for these hidden veins.

Nova Scotia with lier narrow but rich paystreaks
will amply repay any intelligent young man for devot-
ing a few years to solving the problems in glacial
geology which are continually baffling the prospector.
To do this he must be provided with funds, for it is

needless to say that no prospector can go far in work
of this kind without financial help. There is work in

Ni>va Scotia for a corps of well trained prospectors,
and there is wealth enough in our gold mines to pay
for their education. But all depends on whether pros-
pecting for gold will ever be considered by our wise
ones as a subject suitable for our technical classes. If

we could only inflate it with dignity by the addition of
Latin. Algebra, Geometry, etc., it should at least merit
consideration.

The following is a list of some of the prizes yet to
be won by the prospector in Nova Scotia, and the
values where given show that they are well worth a
special training.

llUtrict uiid lieail
Siic ot

Lead

Fifteer^ Mile Brook, QneeoB Co lUll Lrad 5 to 10 in.
" " " Shaw Letil 9 to liin.
" " " I to U ft.

Broad Kivor, " Crocs t,cad 1

Mill Village, " PreitliCad 10 to I' in.

" " 1 to 2 ft.

" Frceinan Le:id Over 1 ft.Went Cnleiloiiia,

("entrf, Luncnbu.-g Co.
Sonienet, "

(Jold KiTcr " Touiiuo; Lead
Mill Uad

Kawdon, llaota Co..

.ArdoiH, "

.McKay's Settlement "
Kenfrew, '

Little .Nine Mile Kiver, ••

West ( iieizetcook, Hiilifiix Co..

Oold !,nke "

2 ft.

7 in.

8 to 18 i I.

f

8 to 12 in.

Muuseland, Car.t Hill

(North)

Bearer Dam,
Klllat;,

.Several lieada 5 to 16 in.

t

3 to I S ID.

Very large

?

S in. .V- over

r

lOtoll in.

li to 2 ft.

Small

Bunker Lead
Jim Mil hey l,e«d

Isaac llilcfaey, Area 617

...^temsborn, Area 58.'!

(iladwin Lie.id

Bed Lead r> to 8 in.

. Striped I*ad: 10 in.

. 16 in.

' 2 it.

Value

Very rich

1 tu ;l oM
Kich

i to 3 ou
1 01

Several ou
2 to 3 ou

ou
2 to 1 ozi

Very rich

10 ou
Very good

Kicli

<iood

8 tu 10 OM
.

Good
Rich

I 500 ou
Several ou
Up to l4on
1 01 Si over

Very rich

2 tn 3 ou

I

(iood

Up to 2 >1Z.'!
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Dlitrict tnd I<ead
Siicof
Uad

MoBtiignc, Weft, Hdirsx Co
Klllaif, lUllfanOo Horn U»d
Reum Scenin, "
Fifteen Mil* Si ream Rd, HnlifnxCo rmiiiin Bond 5

" Minn, " Wlliiami, &c'
t3*(togan, (lujHlMiroro OSead
Quern<| ort, "

Liscomb River
Upper Seal iiar. I,al(e

Eaft rriai.> Ha-bur,
lifipiigitp North, Lonenborg Co Krnn Lea<l

..Above Devil't Kddy
. Kastdiild lirli areas

.11. Kichardwn anaa
Sand I 'ore

• in.

f

8 irto

i:

ID.

ir..

Value

Good
I to 2 att

Kieh
Very rich

I to 2 ou
Very rieh

Kicb

Piatrict, Lead or l.o<-iiti(>n

East I«aac'« liar, (inynlwro Co,... Area flili, liloek 2'

" " " Area I I'i "•.Original liliK-k]

' " I»",I5, •'
j

Sllllwator "
'

liiLoflndinn llr. I,ake "
j

ilarrignn Covb, Halifax Co Area b»'

" 27'.l

MooMland, I*:, of River •' •• 7nn
Fiiteen .Mile .>^I rci- !)

,

South Unincke,
Caribou,

floldpnville, (iuysboro Co

Iluil»>n Mine
Aroa -.''i:!

.Area 271. Mlock I:

" ft'.ll, •• -4

" fiS'.t, " :•'

. " -HI), " 3

. " 7.-,l, " 4

Wilon'i Fall

M'oft .Side

Up. Mofer'i River, Halifax Co. .

Necum Teach Ar. "

Wine Harbor, liuyiboroCo Area II, lilock I

Fish Hawk Ne»l Kir. Halifax Co.. ..'! milesS. of (ioffi

Head of CtiP7zclcook, " ... Went .-^ide

Rawdon-I crlSankKd. " W. of Wallace"?
Rocky Brook, " Sbubenaradie Ijtkc (!

Brookfield, (Querns Co Aro.T9ii, Illock 2
Molega, " " 6fi2, " 5

" '• " ».'.S,
" " Demnond liCnd

Little Liscoinb Ijike, (JuytboroCo
Linda.iy L.ke, Halifax Co

Width Value

Rieh

10 in.

to 1» ft.

/

9 in.

7 in.

(

12 in.

(i. 0.1

lilrh

Very rich

Rich

liood

Kicb
liood

Itich

Very rieh

Rich
Rich

Cood
Ri.h

(ioodLittles. W. River '• Union Mam
flrant River, •• Cameron I'aiii

Ragged Falls, " ....On 12 Mile Stream .'

Comu I.ak«, " On 7 '

j

? ••

Daysprinp Lake, "
. . On 17 "

|

.' •
Carleton, Yarmouth Co fs in. Rich
Kemptvillo, " , 'l to 2 ft.i •
Gold River, Lunenburg Co Swamp Angel.l to 1) ft. Very rich
Lake Catcha, Halifax Co Water Hole Lead: I

•<

Areael82and223 3 in. and fl Rich
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flesides the above 84 or H5 jrond Ic.uIh tlint still re-
main hidden there are others, espeiially alonjf pay
Zoneh of the more important districts. Where two
leatis throw (jiiarlz niiicli alike it is hard to dintiniruish
them, so all the hoidders are classed as l)eionjfin(' to
one lead.

In the Conservation .)f natural resource* in Nova
Scotia nature is duin;; her duty to the comiiijjf jjenera-
tions. These hidden leails await the cominj; of the
trained prospector, wiio in tni-n awaits the cominj»- of
the man with enterprise and money.

No amount of toil can make up for the want of a
thoroujfh knowledjje of the structure of our j^old di»-
trictH and their surface deposits. Hut no amount of
geoloj'ical knowledjfe will ever find a hjdden lead with-
out a solid backinjf of money and muscle.



TiiK uoi.u riKl.ux or sov.i si ,,ti i W

cii.viTKk xxrti

Problems In Prospecting.

iMseparal.li; from i)...K|KCtiiii; in Nova Sa.tia is
lla- ri.cfss.ly nl l.ciiiu ;,|,lo to ivvplain sonic o( tin-numcrons pn.l)l,,ns in yl.u.al an.! Mria tnral j.c-..lo..v
wnoharc-OMitinnally o.min- I., tore Uk- pros,,,- i.m-'
1 hev opposo liirii at ivirv tnrn. an. I nnlcss liu hiH i

particniar litnoss for tlicstndy ol natures lessons fateusnalU marks lii.n for a failure. Havin- no capital it
IS little nse to talk to him aoont llie emplovmont of a
specialist. Some of these prol.lems arc quite simple
while others ta.v tile knowle.ijre of the j-coIo^risS

a

Dr^,
"^fS,, ".

' Of /

? '

Oi I

f,^+0 Prabl.^ No) pia„ „j Prosp.c.ng u< fl/ocAhouse, NS

The above is a sample ol one of the man v riddles aprospector is expected to solve. For manv 'years be-
ffinning about 1HK4 rich tr„ld bearinff quar'tz l.ad been
picked up at Blockhouse. It was a dark seamy n„artzirom a larjje vein, an.i because it containui dark seams
It was pronounced bedded lead quartz

From then until 18')(., nearly every summer, searchwas made for the vein from which the rich quartz
i^ame. Some old prospectors finally decided that therewere two leads a lioht colored vein of poor ore and adark seamy vein of rich ore.

So the work was carried on year after year on
three wronjr ideas-viz 1st. That'the rich vei'n was amain lead rnnninjr oast and west. 2nd. That therewere two leads. .3rd. That the course of transport-
ation was to the south. A number of prospectors
incci their various theories on liic work but ail work-
ed on the one idea "go north" and none had anythin"-
but a faint idea that it could be a cross lerd. Several

ii
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old and experienced prospectors recorded tlieir failures
and Rave it up. The la»t proMpector came the nearest
tu finding it hh lie ran a Icmj; trench and tunnel on the
"jfo north" idea paralle. with tin- rich lead and only 4
ft. from it.

I .vainined the ({round and its nei;;hliorliood in

18'»4 anti came to the conclusion that the lea<l was a
fissure or cross lead rtinnin;>' north and south, and that
the course of drift transpi.rtalion w.is to tliesouth-east
instead of south. Not liaviuj.; sfcu iiuuli of the drift
«>re I tliouuhl th.it tlieri- mij;lit liavi- lieeu two leads.

In 18'K. I was asked to lake cliarj,'e ot 'In- pro-
spectinj,'- and started the pits dt-scriWi-d in |'"ir- 10 as
above. This work was Iduim on Jan Itth in the
depth of winter and in I » days wc had tracked tlu- rich
quart/ to itt- startinj^ point near the prtsent site of the
mill. II years after the litst work was done in the
search. Il was a surjirise to disc<iver aftera while that
all the ijold bearin)f <|uartz li;jlit. dark, seamed or
otherwiv; came from one vein.

I have no idea that failure would have attended the
etTortsof former searchers had they not that supreme
Cf)ntempt for all neolojjic.al leacliinys that was account-
e<l a mark of piety in tlie days when science and relijj-

ion was thoujrht to conflict with each other In the
eyes of these moss jrrown prospectors the (jeoloirists in

worldbuildinjr was what the anarchist is in politics, so
the teachiajr of structural aixi <>lacial f^eoloyjv were
wasted (m him.

Sauth

Fig 41 Problem No JT Section of drift at W«4t Coledon.o
Sht,ning rcircrSld <Jri/l tranipartatian

Sliowinjf reversed drift transportation at West
Caledonia, N. S.

a. Section of bedrock alon"- fjold bearing- vein.
b. Arrows showinjr direction of rich drift traus-

portation durinj^ the Glacial Age.
c. Arrows showing course of drift reversed by a

stream from the southsvest in later ages.
d. Undisturbed drift without gold.
e. Undisturbed drift with gold.
f. Drift with gold removed by stream from e and

re-deposited in a new position.
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g. Rarren Hand, jfravcl, and honlders from a liiirJi-
er level up the stream.

li, yuicksaiid without ;,'(il<l from upHtrcam.
The followinjj \h a surface plan of ..^e West Cale-

donia problem showinjr the lead jrivcu in Kijr 41, ;,„,!
the boulder, k. ajj^inst which the ;;..!d hearing iiuartz
1, was lodjred.

shells.

J-

k.

1.

Fig*! Pro»„m (Ve« S-'/aee Plan ot W.ti CaUHon.t,

Frajfments of leaves, wood, waterplants and

Peat and swamp muck.
Larpe boulder 40 feet lonji and 12 ft. wide.
Gold bearinjr quartz wedged in n crack in the

south side of the boulder.
The surface here shows a gentle ascent to the south

with a small stream running north 100 yards east of
the lead.

The true explanation of this arrangement uf de-
posits seems to be the following. The loose material
and gold from the vein and tlie surrounding rocks was
first pushed to the south by the great ice sheet during
Its last advance. Then after tlu retirement of the ice
the gold bearing drift was cut away near its source by
a stream flowing from the south-west. This stream re-
moved a large part of the drift to the north-east, to f.f..
wedging a gold bearing boul.ler. I, into a crack in the
south side of the large boulder, k. After a time the
debris formed a dam about 100 yards below which still
remains. While this was going on the stream became
filled with boulders, gravel, and sand from further up,
but after a pond was formed sand alone was trans-
ported forming the quicksand, h Then it appears
that the brook was turned into it* present channel and
the old stream remained a quiet jxmd in which was de-
posited ieaves. slicks, «alei |il,iiiis. and siieils, 1.

Finally swamp muck and peat, j, tilled the pond level
with its banks and grass and trees spread over it.

I



%"•-;

\w Tlir <10I.l) KIKI.IW Or' SUVA SIOTM

1^1
IV 1 1

It

it

f

.

i

i

i

From 1886 to 1902 all the prospectiiis was done

under the impression that the {{old bearing drift

all came from the north.

About 1902 a piece of gold bearing quartz was

found jammed into a rack in the south side of a large

boulder or ledge. As this piece of ore could not have

been thrust in from the north I was convinced that this

portion of thegold bearing drill came from the south.

Following up this new idea in 190.S the vein searched

for, a well defined fissure, was found about loo ft to

the south west. The richest part of the vein is known

to lie beneath the quicksand and muck of the meadow

as the richest drift has been found along its edge.

This valuable tin.l like many otliers awaits capital

for its further development.
This is from C,o\<\ Kivcr. near the Touquoy Bog,

where prospecting has Iteen carried on since 1863 or

1864 witiiout success. It is but one ol the many pro-

blems in the west end of the district, most of wliicli

are yet unsolved owing to the complicated nature of the

much disturbed drift common there.
, . , , .

a Deposit of coarse sand and gravel with gold

bearing quartz much waterworn, with a current of

water running through it to low land further cast. It

was evidently the bed of a brook running over a rich

vein further west.
, j ,

b Unsiratified drift of quartzite, sand, and clay.

c. Stratified drift of gravel, sand, and clay and a

little gold bearing quartz.

d. Unstratihed drift of same nature as b.

y' Forend'

^i,il] of drift

Fig 45. Problem No J. Section o^ drift.

Showing dritt modified by tlie action ol water nul

far from a gold bearing lead.
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e. Stratified drift with sand and clay in its upper
part.

f. Fine dark clay witli pine and spruce cones,

beech -nuts, various seeds, leaves, and birch bark. Also
the remains of water plants, and water bugs. The
whole was crumpled into small folds.

ff. Unstratified drift.

h. Stratified drift chiefly frranite<rravel and sand.

This shaft showed gold in the bottom layer a,

while the unstratitied drift that lay on it contained

none, and very little was found in the ne.vt stratified

layer c.

Under ordinary conditions the prospector would
search to the north for the source of },'old. Hut in the

face of the unusual co. dition-^ shown in the section it

was evident that here was a iiroblem needin;,'- investi-

igatiou. Without detailing the various steps in this

investigation I will give the conclusions arrived at.

The surface conditioi s were, a high bluff of glacial

drift to the south, a lower one to the north, a miry bi^g

the site of a former lake, to the east, and a slight as-

cent up a small valley to the west down which Bowed
a small brook. West of the section shown in I''ig 43,

about 250 or .WO ft, was a gold bearing lead still undis-

covered.
The brook running over or near the vein carried

down the loosened (juartz, gold, clay, sand and gravel

depositing the coarsest material and lorming layer a.

but carrying the tine material into the lake below,

Undermining the bluff to the south it caused a fall of

the earth forming layer b. The upper part of this lay-

er being worked over and stratified by the water form-

ed bed c. Only a little gold was d^.posited in this lay-

er probably owing to the lessened strength of the cur-

rent. Then came another fall of earth, layer d, and
the upper pari being worked and mixed with tine clay

brought down by the now slowly ttowing stream form-

ed layer e. This in its later stages, seem to have com-

pletely stopped the stream and formed a pond which
found an outlet to the west. This was apparently fol-

lowed by a period of quiet during which a forest grew
and grass, flags, and other water plants tilled the pond.

Water bugs crawled, cones, nuts, twigs, and leaves

fell and were buried and black mud collected on the

shore. The presences of beech nuts here lead to the

discovery of a former brook flowing from a former lake

a half a mile to the south. This lake is now a miry

bog with a hill on its western side, the only place in

the neighborhood where beech trees can be found.

The brook leading from this lake is now filled with

sand carrying gold, the source of which has not yet

been found.

If

II

I'

I
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After a long and quiet period the whole bluff to

the south gradually slid down the slanting surface of

the ice planed rock, crumpling the muddy pond border.

Then it snddenly gave way burying the shore line with

its vegetation beneath foiir or five ft of unstratified

drift, forming layer g. Then followed a slow surface

wash from the hills on both sides forming layer h. As

this shows signs of stratification the water to work it

over must have come from the west showing that^ the

western outlet must hnve been again stopped. Evid-

ence for this is seen ii. the muck filled bed of a small

pond on a level with this layer, but 100 ft to the west.

Here is an example in which a moderate know-

ledge of glacial geology is of great importance. Here

was gathered together drift material from different

sources, transoorted from different directions, and

under different conditions. The source of the rich

float would under ordinary conditions have been

searched for to the north, whereas it came from the

west.

West

; i

Lttl««. t«L$t

r.g ff

.

\ "'• •in
\
V

Problem No^. Section along saddl*.

Ot Moose/and.

Showing prospecting tunnel in the Stemshorn
Mine, Mooseland.

The above sketch shows fairly well a problem that

cost the Mooseland Gold Mining Company much money
and disappointment. Their prospectors despised all

reference to anything pertaining to geology and did

not examine the country around them for clues to the

structure of the district, and the result was failure.

They drove a tunnel across the fault to search for the

continuation of the saddle vein. Not finding it, they

turned to the north with the same result, for the

simple reason that tiie continuation of the vein was
perhaps 100 ft. below them.
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All the evidence available points to the following
as the true explanation of the problem. On the sup-
position that the granite is the result of the melting
of the whin and slate of the gold series, it went
through a cooling and shrinking process. This
shrinkage drew the Mooseland anticline to the south,
faulting the rock at a weak point near the large cross
country fault in the river near by. This shrinkage
left an opening into which tlie overhanging eastern
side of the fault settled, thus bringing hiifher beds on
the eastern side in contact witli lower beds on the
western side. Neither the vertical nor the horizontal
displacement is yet known, thoutrh two otlier faults
100 yards further west have moved the anticline south
560 ft.

Objectors to this theory say that if the eastern end
of the fold fell or settled into an opening caused by
shrinkage, then that end should pitch west instead of
east as the west end does. It does pitch west. They
say also that if the fault was caused by shrinkage ot
the granite then the fault should be parallel to the
granite. It is parallel to the granite

A little time spent in an examination of the struc-
ture of this district would have convinced the oper-
ators that the venture was but a gamble. They would
have stood a better chance of success by driving their
tunnel along the fault so that leads on both sides of it

would have beeti intersected. Much rich drift on the
lake shore directly over the tunnel shows that there
was possibility of striking a good lead near by, had
that programme been carried out.

Problems in Frospect'ng, No. 5.

fig 45. Problem No5. Section across saddle vemj,
Showing shajt on double topped antic'inal at

piftsen Mile Scei'i

Fig. 4.5 shows one of the worst blunders I liave yet
seen in Nova Scotia. A main worl-tig shaft was put
down on a lead without a previoii!- \amination ot the
structure of the district. Kvcn when the publication
of the Government maps gave t<> the public the needed
information respecting tlie forn.ition of this fold, the
k!io\vledj;e waa flighted. The operators were sur-

prised wlien the vein came to an end, as they thought.
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at a slight depth. A few minutes exatninaticn of the
Government plans would have prevented both disap-
pointment and loss of money. Properly kept under-
ground plans of past operations should also have en-
abled then to avoid such mistakes. Again I would
repeat m) advice on the necessity of a thorough
knowledge of the structure of each district worked
in. We are too prone to appoint as manager or
foreman of a new mining enterprise some specimen
noted for breadth of body rather than breadth of
mind. While these splendid specimens of manhood
with their muscle and commanding presence may
be well fitted to rush work below ground, it needs
tlie careful, plodding, studious man to lay the plans
that mean success. Too otten, the word of the big
man, the influential man, or the fluent t-ilker, car-

ries weight on <juestions pertaining to mining where
the thorough knowledge of the man who works hard
and studies hard is slighted. Without a special course
of instruction, such us is given in other trades in the
Technical School, it will probably always be as it is.

I will refer to this again.
Many more of these examples might be given, but

the foregoing will be enough to show the absolute
necessity to a prospector of a thorough local knowledge
of the district he is working in- Added to this, should
be a knowledge of the principles of glacial and struc-
tural geology. In fact, this last should be but the
foundation on which the more practical local know-
ledge should be laid.

The few e.xamples given show the great variety of
problems facing the prospector in Nova Scotia. Not
only must he be a man of great resource and skill in

the manual labor necessary, where money is doled out
so sparingly as it is in Nova Scotia, but he must be
au adept in the solving of riddles in structural and
glacial geology. With a proper training on the lines
suggested above I believe we would heai of fewer fail-

ures in prospecting.

! I
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Chapter XXIV

i

Working Costs.

The cost of prospectinjf is iu Nova Scotia a verv
important part of the subject. It is no uncoininon
thing in Cobalt and the West to devote 510,000 to $20.-
000 to prospectinjr. Here prospectors are often ex-
pected to show as good results with an expenditure of
$500 to SIOOO, I have seen hiinberrnen with months
experience in silver ininin>,' at Cobalt offered $100 per
month and a quarter interest to wander throuifh the
woods scraping moss from the rocks. In Nova Scotia
a man of life long experience and intelligence is ex-
pected to take cliarge of workers for $60.00 to $7.S.OO
per month.

To saj the least, the treatment meted out to
Nova Scotian prospectors for solving riddles that ex-
perts often fail in is both unjust and ridiculous.
There has so far been no reward for a thorough
mastery of the business, so never, except in verv few
instances, has any attempt been made to study
thoroughly the facts of structural and Glacial Geology
as bearing on prospecting in Nova Scotia. The sums
of money voted by companies and individuals in Nova
Scotia if voted at all have been so ridiculously small
as to excite the contempt of foreign investors, and con-
firm them in the belief that our mines not worth their
attention. Therefore it is to our moneyed men. those
who have thrown away their thousands in foreign
mining stocks, that the' blame for the present con-
dition of gold mining may be laid.

The high costs of prospecting and mine develop-
ment carried on by foreign mining engineers and min-
ing men as compared with the work done by local men
is seen and acknowledged. '-High priced men pay
best," is a phrase learned by our small investor to his
sorrow. Probably they mean high grade men but are
not able to distinguish one from the other. Therefore
any dignified looking individual from the land of
liberty and baked beans, can when unknown, pose as a
high priced man and become an authority on how min-
ing should be done in Nova Scotia.

The history of the London Gold and Silver De-
velopment Company, is an example that many of these
traducers of Nova' Srnti.Tn *iki!! and intelligence will

remember to their sorrow.
In the search for and development of home and

%m

m
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foreign mining' properties Nova Scotian foreman have
proved both effective and economical. They hold the

record in Cobalt for speedy work, and usually our
miners take first place in the drilling matches.

On the question of costs I may give some infor-

mation from my own experience that may be useful to

beginners. It is in tabular form; selected pits of

various depths, dug under various conditions and at

various times. They have been collected from the re-

cords of about 28 years and have been grouped as well

as possible to show the cost of working under the con-

ditions here named. The depths are given but the

width and length varied so little that it is not set down
but understood to average 7 ft. by 4 ft. The wages
are calculated at |1.25 per day, which is lower than the

average today. The principal idea in this question is

how much can a man do in a day. This I try to

answer here.
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The cost of sinkinfc here is a calculation based on
the number of ft. done each day ot 10 liours. This,
while not exectly correct, cornea very near the actual
time and cost and saves a lonjr re examination of blurr-

ed notes reaching' back many years.
In shallow trenches dug' through all kinds of soil

a fair average cost is not easy to strike, as conditions
vary so much. However, in 42 trenches from 2 to 5 ft.

deep in all kinds of ground and under all kinds ot con-
ditions the speed averaged ')5 cubic ft. per day of 10

hours each. 16 other trenches from 5 to 12 ft. deep un-
der same conditions averaged ()6.8 ft. per day of 10

hours.
A second column of costs at ?1.75 per day is added

to give the operator an idea of the cost of the work at

the highest wages paid to-day.
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Chapter XXV

Useful Items.

Tempering—Heat to a cherry red. hen rub with

soap. Then heat ajiain and dip in tiear cold water.

The soap prevents scale from forininjf nnd does away
with the need of polishinjf to see the colors.

To temper a pick— Put the body of the tool in the

fire and leave the point rut. When the body is red,

heat the point to a dull icd. Hammer edgewise first

and tiatwise afterwards, then file ends a little. Heat
to di<ll red again and cool in rain water with the chill

taken off to about '4 inch from the end. Temper to a

dull blue. If too brittle carry color a little further.

Then cool all over Work at as low a heat as pos-

sible and do not burn the steel. Once it is made white

hot it is spoiled.

To renew huntl Steel—
Heat several times to a dull red cooling each Hme

in hot water,
or melt together, mutton fat 10 parts. Linseed oil 10

parts, Lamp black 1 part. Then heat steel and dip

m mixture for 1 minute,

or Melt together Rosin 10 parts. Mutton fat 3 parts,

Fis!i oil 5 pa s. Heat steel to a dark red and dip

in mixture for yi a minute.

Drill— Temper—
For hard rock temper from light y- jw to straw

color. Too light will be too hard.' Darker than
straw color lOo soft.

To IVeldSleel—

Welding compound, 1 part Salmmoniac, 1 part

Borax and a pinch of Alum. Grind together and melt

until clear. Pour out, cool, and grind up for future

use.

Econon.y hints—

One of the many makeshifts in prospecting is the

se of small crotched sticks for windlass stands.

Jhey are cut oflF a foot longer than the height of the

windlass and spiked to the timbers the deck rests on.

Small poles for a deck saves the carriage of lumber.

Often the non-ar-ival of roofing for a camp makes
it necessary to get a substitute. In the spring and
early summer spruce and fir tribes readily yield their

bark for this purpose. The spruce bark is tougher
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and IcBs full, aa a rule, of small knot holes. To pet it,

cut the bark around the tree near the ground. Thtn
cut it as high as you can reach with an axe in an zijf

zag manner, a cut slanting t<> the riglit overlapping
one slanting to the left, until tl e cut is complete
around the tree. Then with a v.ido wedge Kliaped
piece of woimI gently pry otf the oark. These overlapp-
ed on root make a good suliHtitulc for roofing.
Should spruce not be available, white bircli bark will
do as it will peel at any time in the year. The
sheets are usually small and more apt to warp with
the heat than spruce, but when well ballasted makes
a passable roof.

Splice broken laces as in Kig 4(i. Split the end
of each piece and put the end of each through the
other.

R|[ 46. Simple beit sp/Ice.

Sa/e/v Hints—
Never twist the fuse around in a detonator while

it is in contact with Ihe composition. It is almost as
dangerous as scratching it with a pin.

Never allow a man to make s charge or load a hole
while smoking a pipe.

Never let him hold a lighted candle to a hole to
see if the charge is down. If you have a man who does
this let him turn the grindstone or feed hens or some-
thing else not above his ability.

Never pull a wire from an electric detonator or
you may never have another chance to show how orave
you are.

Never tap a detonator to knock the dirt out unless
very lightly.

Never step on a detonator. You may need the foot
again.

Never thaw dynamite before an open fire.

Neve.' thaw dynamite in a pot on a stove. It may
damage the pot.

T:! find nut the qunnfity :'f xvater in a barrel.

Measure the ends and the middle inside in inches
and then get the average width. Square this average
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and n tiply it by .785. Then multiply by the length

?o.i.."a.d divide by 277*. Thin will give the number

of g:ill"'

Ml.'

? 4

in a barrel.

.lying the number of gallon, by 10 will give

r'of lbs.

0/ Stetl—

: steel weighs about 2 lb« 2 ounces per foot.

1 lb. 11

1 4

12

'er cut r fi>o'

—

: j per ct pyrites

62,4 lb».

.
1'20 to 14t "

.165 to 168 •

.16S to no "

,. 10.5 to 174 "

.16S

.184
.120«

. 287

. 218

Zinc blcjd. (WacW Jack) "5 to^/^^
..

Iron pvrites
*"

Galena. (Lead ore) .•••

Dry white pine, liKhtest wood .

Iron
Mercury

Lim
Slate

.

Whii
(.Quartz, v. itl

Gold
Hematite
Limonite

, 425 to 470

. 24

487
.848

ft.

Measurementsfor practical use—

Cubic ft. per ton, not broken.

Clay and earth, boulder clay
ilV""

Quartz and granite •• y ,.

Quartz with 16 per ct. pyrites
j^

"
,.

Limestone and syenite ^

Limonite ^ j ,

,

Hematite •,.'.,' a r,
"

Zinc blend (black jack; y
Iron pyrites ^^ ^- ,,

Galena •

20 to 22
Loose surface soil

Crushing load per square incli —

Working load "^ of crushing load.

Black spruce '"^^'^f
White spruce

*"""

Melting points in degrees Fahrenheit.—

1900
1500

Tin .

Lead.
Zinc.

440
620
680
14U0
lOoAlnmttium. _^

Copper !!! 2190
Cast iron....
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steel 252"

WroUKhtiroii ...'JeoO

OoM 2018

Silver '873

Platinum -iflSO

Iridium *S'J"

f.aKtiHg qualilies of uood-

Amonjf the most lastitiK^ woodn for mine t:ml)eri»

are wliite pine, oak ami spruce. Cetlar in of course the

most lastinj,' where obtainable hut it* wantiiit.' in

strength.
Among the worst is popular, white birch, and

beech in the order named, poplar beinp almost worth-

leoH.

Taking all qualities into consideration blai k

spruce is probably the best and the most easily secured.
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Chapter XXVI

Teehnieal training for a prospector.

W. ave in that admirable institution, Mie Tech-

nical (• lege at Halifax, an opportunity of turning

out 8i».iied workmen never before afforded tlie pro-

vince Workers in many branches of industry even to

tailoring and millinery have in the night classes done

themselves and their teachers credit.

Could prospectors also benefit by the instruction

eiven at this school, gold mining would again become

In important industry in Nova Scotia, for the pro-

spector is the pioneer in this line. His importance to

the industry has always been underestimated but it

may be laid down as »n axiom, 'no prospectors, no

mines." Once found, a good mine is able to help itself.

The starting of new industries is very importantto the

oroeress of the country Their neglect means the de-

cline of prosperity and population, and in this neglect

we Nova Scotians encourage emigration and general

stagnation in business. The aiding of new industries

nays the province better than the support of old ones.

Therefore the establishing of a night class for pro-

spectors would certainly benefit the province at large,

could interest enough be aroused to collect a class

The training necessary for a prospector, while it

need only be rudimentary in some particulars, should be

as complete in local Structural an J Glacial Geology as

it is possible to have it. While arithmetic is necessary,

he needs algebra about as much as a horse needs to

know the Latin name for oats.
, », ,

He should be able to recognize any mineral that

has been or may be found in the gold fields, but he

does not need to get into a thorough study of the "ites

from Abriachanite" to Zonochlorite."

Next to Structural and Glacial Geology in import-

rince comes a practical knowledge of manual labor, viz-

how to sink pits, drive tunnels, timbering, panning,

and how to get $2.00 worth of work out of a man tor

$1 50
Structural Geology is probably the most import-

ant part of the prospectors studies and would include

much of the matter given in chapters 3, 4. 7, 8, ^ ana

10, but much more condensed. The instruction should

begin with the assistaace of maps, Plans- «c^>o°8J"°
mwlcU. The subject may be treated in the following

°^^"l. General Geology. 2. Geology of the Nova Scotia
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Gold Fields. 3. Local distribution of Rocks. 4. Anti-
clines and their Character. 5. Distribution of Anti-
clines. 6. Examples of Folds. 7. Thickness of Quartz-
ites and Slates. 8. Cleavajje and Beddiny; planes. 9.

Gold deposits. 10. Bedded leads. 11. Fissure leads.
12. 'Id bearing Drift. 13. Granite and its influence.
14. Age of Granite. 15. F'aults and their influence.
16. Age and Classification of Faults.

Section 1 should deal with the world wiJe causes
which led to present conditions in Nova Scotia,
Original condition, cooling and crumpling of tlie earths
crust and its effect on this province. 2 Local Struc-
tural Geology, being a study of the whin, slate,

granite, gneiss, and schist composing the gold fields.

This should be illustrated by a set of samples repre-
senting the different varieties of slate, whin, and
other rocks. 3. Particular distribution of the rocks
mentioned, with map. 4. F'orms and nature of anti-
clines as vertical or overturned, elongated, oval, or
circular. Synclines described, as main or parallel ann
cross synclines with figures. 5. Distribution of
anticlines in sections, as in Chapter HI. 6. Kx-
amples of folds, as in Chapter III. 7. Details of
whin and slate series, thickness, color, and other
peculiarities, with sections and mode ot formation.
8. Cleavage v.-^d bedding planes with samples to show
their differeii cs. Show how mistakes are made.
Peculiarities of each. Age and cause of cleavage.
See Chapter III. 9. Likeness Mid differences between
Nova Scotia and foreign gold deposits. Age and causes
of deposition of gold in Nova Scotia. 10. Peculiar-
ities of main leads and the occurence and cause of pay-
streaks or other form of gold deposits. 11. Fissure
veins and their relation to faults. Cause of paystreaks
in fissure veins. Age of same. 12. Gold in con-
glomerates of the Lower Carboniferous of Gays River
Brookfield and other places in Colchester and Hants
County. Gold in the sea sands of Ovens and lake
bottoms of Tangier and elsewhere. See Chapters IV
and XVIII. 13 and 14. The age and origin of granite
is a much debated subject closely related to its in-

fluence on the gold fields. Its influence on the position
of the anticlines and the formation of faults and gold
bearing veins may be treated of. Metamorphosis of

whin and slates. Later shrinkage of cooling grar.ite,

and the final fracturing or faulting of the granite and
the filling of of these with ores are important items.

15 and 16. The faulting of the gold fields brings for-

ward new problems of importance and more draw-
backs for the prospector. This is a section on which
much study may be profitably bestowed. A knowledge
of local faults even of minor importance may mean
much to the searcher after gold.
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Too much cannot be known concerning the posi-

tion, length, throw and course of the faults aflfectjng

the gold ields. These facts given in considerable de-

tail in Chaper VIII, IX and X, are often of vital im-

portance. Their age and classification is given con-

siderable attention.

Problems in Structural Geology should be given

to the students to work out and visits to the nearest

mines or quarries undertaken as an aid to their studies.

Glacial Geology a very important branch, should in-

l! General or Continental Glacial Geology.

Historical and Descriptive. „..,,-,
2. Provincial Glacial Geology. 3. Post Glacial

modification. 4. The reading of the records in the

clay 5. Glacial markings. 6. Boulder trains. 7

Succession of beds with diagrams. 9. Accidents of

nature. 8. Peculiarities and c'ifferencesot hastern

and Western County drift. 10. Recurring Ice Ages. 11.

Problems in Glacial Geology with plans and sections.

12. Visits to railway cuttings and other earthworks.

These points are treated at length in Chapters XI,

XVII and XXIII. Section 1 should be considered as an

introduction to Nova Scotian Glacial Geology in order

to make the latter more easily understood. 2. This

should be treated more fully and local details dwelt on.

3 The difiBculties caused by the action of frost, rain,

rivers, lakes, the sea, and even small brooks are vvell

worth serious attention. The shifting of the boulder

clay and its gold contents mean much to the pro-

spector and the cause and result of these movements

are of the greatest importance to him. 4. Signs that

the prospector should be able to read. Work and

money often saved by a correct interpretation of

nature's books of clay. How to read them. 5. These

markings are very important for they point out the

way to the object of your search. Various sets ot

markings made by different causes. 6. Trains of

gold bearing boulders. Their meaning is of great

significance for they often mark the path to a rich

vein. 7 Succession of bedsshowingunconformability,

difference of age, and composition, by means of state of

wear, rusted conditions, and other signs. Really a

historical record. Illustrate with diagrams. ». By

accidents of nature is meant the results of landslides,

freshets, the changed course of a brook, the removal of

a bank, or the deflecting of a line of gold bearing drift.

How to detect them. Illustrate with diagrams. 9.

Show the difference between the much modified

drift of the Western Counties and the less disturbed

dri<t East of Halifax. Course of transportation, com-

position etc, 10. Show from good authorities and

from local evidence the probability ot several Ice Ages
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in Nova Scotia. Show also their effect on the trans-
portation and deposition of gold bearinjj drift, especi-
allj if transportation was on different couses. 11.
Problems in Glacial Geology should be solved by the
Students. Illustrate with plans and sections. 12.
This subject could be mada much plainer by visits to
the nearest railway cuttings or other earthworks.

Mineralogy A general course in mineralogy would
be a waste of time more needed for other branches. It

should contain matter from or related to Cliapter V and
VI, Gold and its associated minerals should receive
special attention. Then should come Tungsten, and
the minerals of the granite tracts, manganese, silver
bearing galena &c. Field tests for minerals are nec-
essary, illustrated by samples in the Provincial Mus-
eum. Gravity and Hardness should also receive some
attention as a further means of identification. Sets
of specimens to illustrate these qualities are necessary
It is needful also to know the conditions under which
these minerals are found.

Blowpipe analysis Some practice in th's in order
to be able to make use of a simple outlit.

Qualitative analysis of the simplest form for those
who wish to take it confined chiefly to the minerals of
the gold fields.

The use of a compass can be taught with e.xplana-
tion of variations. The diurnal variation is too slight
to affect the prospectors work and therefore need not
be bothered with. A knowledge however of secular
variation is necessary to the thorough understanding
of the differences between old and new Government
plans rSee Chapter XIII,

)

A knowledge of the use of the traverse tables may
help to solve difficulties that cannot be otherwise over-
come. Those in which distances are dealt with in de-
tail are of more service to the prospector than those
which give more place to the divisions of a degree.
While the skill to calculate is useful, it is not necessary
in the partially rudimentary course proposed. There-
fore apart from a few simple geometrical rules every-
thing of an advanced nature can be dispensed with, as
the chief idea is to make a good prospector.

The Dip Needle or goniometer is a necessary
article, and a knowledge of its use saves a lot of
guess work.

Levelling A little knowledge of the level and its

uses may be needful in case the prospector aspires to
its possession. Drainage is a very important thing to
him and the slope of the ground worked over, though
it may be got at in a way with a carpenters level, should
in some cases be measured with mora exactness.

Map and Section making is a very necessary
branch of prospecting. Though exactness is indispen-



sable, maps need not be elaborate -r crowded with

symbols that need much
^''"^^^^^''^^'"•features of a

rdtr,fpfn'*.n .".tn;''..™ n,an, »re „c„.er.d.

See Cliapwr XIV.

)

comoaK the old and new
Sy.lem in P^'PfVi'viIdd't tracing a» oppos-

inetho.!.. a»
'»f

""P'" *^';T„"".„VL illn.lrate'd by

ifSsss&p^.^rSii:

kTouSSlTa/cTor'lid below or the .uriace is

"'•"Sbe.,ng,
.»J>'»-«'f :,:^'-rn'o.''v"^i ttfe

•Cm °T;r.u"n^t»tSer/ Comp«^o;, of the

S^r"fe7nSfd.^™^d-.r.

"Tis"SSfo.hrprp"K^'-"ch^;t^
Sr„%Ao.'o?tV..,x\nd'dia»o.ddHU 1. .peed

H%'^r^9i:^r^i;o.

wr ,! lirttr To renew burnt steel. ivieuing H"'" .

meurvVerghtof steel and iron bars per foot of

^'^%t o^Explosives. instructions ou those in com-
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Detonators. Composition and care of same. Blasting

General safety hints. Transportation and storing of

explosives. Laws regarding explosives.

Measurement of earthwork, earth, rock water, and

ores deserve attention. Weight of ores, rocks, metals,

and water per cubic ft per ton of water, ores, rock,

earth &c in the solid or broken, with impurities, which

is their usual state. Measurement of ore water &c,

barrels.
Arithmetic, Such branches as are necessary.

Bibliographv. A list of books for reference noted

more for conciseness and simple language in necessary

branches than as exhaustive treatises which are too

often recommended.
This chapter is offered only as a suggestion that

appears to me possib'e to carry out and which

certainly is urgently needed. That a course of instruc-

tion on these lines if carried through would be benefi-

cial to the province, no thinking man can deny. A peru-

sal of Chapter XXII, "Some hidden Bonanzas," will

convince the reader that there are yet in Nova Scotia

nearly 100 undiscovered leads of much value. Some
of these, though searched for at intervals for nearly 50

years past, have defied the efforts of the old style pro-

spector. And yet in justice to his dogged perseverence

without funds, he would have done better had he been

properly supported by some of those who have put

Nova Scotian money into foreign mining stocks by the

hundreds of thousands of dollars. It would no doubt

pay better to pay for the education of some of our in-

telligent young men on the lines suggested above and

set them to work in the search for some of our own
bonanzas, than to draiu the ptovince of our surplus

cash in some outside get-rich-quick scheme.

riw 1^
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The Outlook for Gold Mining In Nova Scotia.

Before closing I would like to say a few word* on

the ^rospeVts for^ revival of gold min.ng in Nova

^*"' K^«f ure has ffiven this province a splendid position

i. .£'crJScilI world /po.U;»o..bU^^^^^^^^^

?heir ow. country. Emigration is nfe because of

^"^^rjirirth^tyi o^iid-s 's^fpsthatp

Sco^ia^w':;:d morell^f shipping per head o pop-

ulation than any country m
"'^f^J ^^^^J^ntc.prrse

what this province is capable of but "ow entc.pr

seems dead in spite of the hoarded dollars

Nova Scotias coal and iron resources ar« ««''

known but not worked to the extent they could be.

SheTas large uuworked deposits of gypsum, bar.te.

fron infusorial earth, umber, plumbago copper, go^d.

antimony, manganese tungsten «' ^^'/^ '^^^J^ mo»My

V^no 000 barrels. Its fisheries are among the most

SusTt^rworld. and furnish -o^.^ not only^or its

own fishermen but for thousands /'O'T. ^^e Un.tea

^Tates Its mineral display, especially its gold, naa

tin the admiration of visitors at the various exhibit-

'°"'Xmong the things that Nova Scotia can claim

credit lor are the following:-

1st—The largest coal mining shaft in tne^^"""-^^

2nd The record for one days hoisting from one

8haft-viz-4500 tons.
. „„,ih

3rd—The largest coal seam in the woria.



THB aotV KIEI.DH OF SOVA !«H)TIA l«l

coal mined than all the rest of the

iron smelted than all the rest of the

4th—More
Dominion.

5th—More
Dominion.

6th— First prize for its gold exhibit at the James-

ton Exposition.
.

7ih—A larger export of apples in 1911 than any

Canadian Province.
8tU—A larger export of lobsters than any country

in the world.
9th —A larger export of gypsum than any country

in the world.
10th—And formerly a greater tonnage of shipping

per head of population than any country in the world.

These few items are the record of a country whose

money is sent abroad, whose resources lie mostly un-

developed, whose sons emigrate to other lands, and

whose business enterprise has succumbed to the dry

rot of fear of disaster or fear of combines. Who can

say which? This record is but a fraction of what

might be done were we as devoted to the interests of

Nova Scotia as we are to those of the West.

There are of course drawbacks. Nova Scotia can-

not hope to equal in mining successes the large and

rich mining centres of the Rand, Cobalt the Yukon.

Colorado, and other places in the race for the patron-

age of the capitalists. But for the small investors we

offer as good a field as it is possible to find.

For a generation our papers and promoters have

been talking of big mines and low grade ores. Gallons

of ink have been wasted on the subject without better

results then several disasters and an intense prejudice

among foreign investors. And during all this time

millions of dollars lie buried beneath the drift hills of

our golden districts in small but often exceedingly rich

veins. These require but little capital to uncover and

develop as $10,000 will put almost any one of them on

a dividend paying basis. And while the costs are small

the percentage of profit has been far greater than could

ever be hoped for from any low grade large mine in

Nova Scotia. Fortunes were made from the rich veins

of this province before the low grade craze was start-

ed.

As an example of the productiveness of Nova

Scotia gold ores I will give a table from the sworn

returns on file at Mines Office; dated July 16, 1906; and

signed by the Deputy Commissioner of Mines at

Halifax, N. S.



I5S Till .lotu riiei.i>» or nova aeoTiA

'

i

DUtrlct Name of Owner

OUihiTn jOldhamiioiowK^"

Stor'mont V Gallihar Ool.l Min- i

\ inR & M-Uing Co. I

Whileburn. McGuire & Company;

RenfreMf'. "i
' I'ictouDevelopment

{" \ & MiniiiK Co >

Mt Uuiacke Hopgood & Company
(I

**

(t 1

** "

Montague .. iNew Albion
.. lOold Mining Co.

Malaga |

Parker-Douglaa Co.

Caribou

Gold River..

Elk Mining Co.

North Star Mine

Date ol Tom
CruihlDK Craihed

April, 1889

May, 1889

Nov., 1888

Dec ,
1883

Jan'y, 1884

Jan'y, 1888

Feb., 1888

Mar.. 1888

Aug.. 1902

Sept., 1»02

Mar.. 1902

,
April. 1802

iMay. 1902

Sept , 1885

Sept.. 1889

;Oct.. 1891

; April, 1887
' May, 1887

Aug.. 1887

May, 1884

.Nov., 1884

I

Dec , 1884

I April 1886

-Yield o*
Gold

Owi. DwL
8U4 14

Ctl. Kawdon Northup Mine July, 1898

\
Sept., 1898

June, 1899

1

I
18'l0Kg78j.JJL

•^ 1 TViccff prp onlv a few of the ricn y'c'u» "'

'^'''l ^fi!./tlie leads vet uncovered will yield equaUy
past, and that the 'eaof/^^ "",, ., rich veins exist
Pell there is httledoubt^

.^'IS n Nova Scotia will

^onLn^e of our ^tUl Jndden bonanzas If we^ cannot

find a large P^«fit=»*'j^.'l
;

'^ise as F. W. Woolworth did
ones into one large enterprise as t_w

^^^
his 5 and 10 cents

f°;?,«^-^i„f".^Srand entTrprise. I

surely we can 6°^ the branis, sKUi, a k
^.^^

clear.
..mrisinp- to a Nova Scotian es-

unreasoning prejudice against Nova acouau
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and thi. in .pite of the fact that the Dominion Coal

Company has paid a largei sum in dividends at lea.t

up to 1908 than any mining company in Canada. 1 Hi*

feeling ia most intense against our gold mines and ex-

cept among the better inlormed it ih a permanent bar

to business. The chief cause of this prejudice are the

operations of unscrupulous promoters who cajole their

friends into stock schemes in which by various methods

known in high finance the money invested gets ao fur-

ther than the promoters pockets. The blame as us-

ual is put on the Nova Scotia mines and miners.

A Boston real estate man firmly believes that a

Cambridge friend of his lost I'i millions of dollars in

a Nova Scotia mine. A liberal estimate of all work

and plant at this mine both above and below ground

at prevailing prices shows that it could not cost

$200;000 even if no gold were ever obtained. Therefore

it is no wonder that the most ridiculous yarns are be-

lieved when a man of fair inielligence will give vent to

^^^
Many o^f these investors, who buy sheets of gilded

and decorated certificate from their American friends

would consider it a sign of recklessness if thev should

put up a small mill for a half interest to help out some

struggling miner who owns a small but rich vein.

Thev dearly love to be in with the successful man for-

getting that as a rule he is successful because of the

money he gets from his friends.

The bias in favor ot low grade ore, big mines, big

mills, big capitalization, and high salaried foreign

managers who are ignorant of local conditions m Nova

Scotia should die out in time and give our small rich

veinsa chance as in the days of yore. As more than one

authority has said, this is the land of the small capital-

ist Nearly all our high grade mines have paid their

cost, some of them several times over, when theowners

knew when to stop, for the life of no mine is 'nfin'te.

This should show investors which way the road to sue-

To the small investor I would say. help the man

who you see is helping himself, even though he goes

underwhile doing so.'' There is no better guarantee

of good faith than a struggle against overpowering

odds And if the man of dollars is built on the sel-

fish lines necessary to make him a brilliant financier,

let him help the man who is down, tor with him he can

drive a better bargain than with the manwho is so elat-

ed by success that he will neither bow to force nor

listen to reason or flattery. ,(*.„„ „*
Finally I would say that if nearly a lifetime ot

experience in the gold mines of Nova Scotia is of ben-

efit to prospectors or intending investors, I am at tneir

service.
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Appendix I.

ADDroxlmate Prtees of Hlnerala. Orel, and
Metals.

HubHUn«e
I

Quantity |
Price 1914 |

IW |
Hem»rk«

Atbestoi

Artenic oxide..

Barite

Carnotite
Ch«lk
Chrome ore.

Corundum
Coal
Cryolite ..

Emery
Feldsi>ar .

Fluortpar .

Garnet ...

Graphite

Gypaum
Infusorial earth

Iron ore

Lime
Magnesite

> t

Mica,
Molybdenite

Moulding aand
Pyrites

Quartz crystal.

State

Schcelite
Soapatone
Talc
Sulphur
METALS

Aluminum
Antimony
Bismuth
Cobalt
Copper Ingots.

Ton

lb.

Ton

lb.

Ton
lb.

Ton

lb.

Ton
lb.

Ton

barrel

Ton

lb.

Ton

100 sq. ft.

Ton
II

II

100 lbs.

lb.

>»0<W lilOD.OO

tia.M 17.00 |700

$6.00

iu'ioiio

10-17 cts.

$i.t6

iJi cts.

1^-2 cts

p. 00

3S.00

6 to 10c
)S.0O

Washed
8p.c.Urani-

um oxide

H> p.c. long
ton

granular

flour

18.00-9.00

t2S.OO- 26.00

4C-9C

II. to to 2.60

H-^H cts

IS.86 - 3 00

$1.10
$30.00-35.00

6c. to $2.75

$12 per unit

for 90%

$9.00
( 10.00 to

\ 16 00

I 26.00 to

\ 35.00

(150 00)

ton
12.00

$6.00 f.o.b

$660.
$12.00

$12 to 26
$2.26

n^ to 20c

7}^ to 8c
$1,96 2.15

4 00

80c

/ ISc to

\ $200

lump

ground

non Besse-

mer

Calcined &
powdered

114 to 16 eta

12c per
unit

( 200 to

[ 10 00

$300
11.00

20.00

40c
9c
42.10

2.50

75% C«.Wo«

For No. 1

No. 1 ingots
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BahitMira quaaUtr

Oold(Pi0«) Troy oc.

Iron fpig) Ton
u«d.!. lb.

Mangaueic **

Mercury
Molybdenum... f

Nickel
PUtiiium Troy ot
PotaMium
Radium (Brom-

ide) milligramme
Silver Troy oz.

Htrontinm lb.

Thorium (nit-

rate w

Tin • •

Tungsten per unit

Uranium oxide lb.

Vanadium lb.

Zinc lb.

in*

•20.67

•13 SO-16.00
4^ -Seta

3c
Sic

$3.35
40 to 4ic

|45.00- 48.00

7'^ 8?< cU.

•30.00

S«c

40c

40c
Sic to 35C

•5 40

•4.80
4.50

7-8

IM * RanMriw

•30. <7

So
45c
1.76

40c
•36.00
«c

60c

60c

Dioxide.

Bicarbonate

worth •SOO
per lb. in

1896

Oxide
60 p.c. pure
Hydrated

•56 for 60
p.c. ore

The abore prices are merely added to afford an
approximate or rough idea to the prospector of what
his material may be worth, the tendency is always
towards lower prices, as for instance stroatium, ex-
cepting in the rarer minerals or elements such as
molybdenum, vanadium, platinum, etc. Prices also
vary much, depending on the percentage or richness of

the ore and its freedom from admixture with undesir-
able elements.

i
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APPENDIX II.

Lilt of Useful Booki.

The book* mentioned below or any othert may be obtaineil

through the In.hiitrial Publishing Co.. I.innte.l, 87 Sackvi.le

Street, Halifas, N. S.

Title

Prospecting for Mineral*

QeoloKV for Beninnera

Fir»t Book of Oeology
GeolonicHl Story

The Earth and iti Story ....

Elementary Geology ••

Ancient Life History of the Karth

Author

Handbook of the Rocka
Elements of Geology. ..

Geology of Nova Scotia (Last fcdttjoii)

Minerals and How to Study Them . ..

Mineral Peposits

Common Minerals and Rocks . .

Mineralogy of the Rarer Metals ....••

Tables for the Determination of Com
mon Minerals....

Minerals and How they Occur
Qualitative Analysis fa Short Course).

Assaying '

Cyanide Process
Traverse Tables
Ecouomic Mining
Mine Surveying ,••.•• •.V

Reports of Dominion Geological burveyl

Cox
Watts
Shaler
Dana

Heilprin
Tarr

Nicholson
Kemp
Ltl'onte
Dawson
Dana

Liiidgreeu
Crosby

Cohen & Wooton

II

Price

Crosby
Miller
Appleton

C. R. Aaron
Park

Louis & Caunt
Lock
Gough
Faribault

50

76

70
1 16

1 00
4U
00

50
1 20
no
50
00

00
76

1 76
1 00

76
60
60
00
00
60
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APPENDIX III.

iiiti}; Hurface.
r in lonjf crvHtaU.

Glossary of Words Not in Common Use.

Streak i« the color of the dtimt left when n mineral i**

Hcratclied on a harder subst:\ nee.

Lu8tre 18 the appearance of surface of a mineral
when broken.

Metallic lustre ih a partly si

Columnar, coarsely fibrous <

Fibrous, like libres or hair.

Submetallic, approacliing the ippearance of ordinary
rock.

Magnetic, attracted by rnaLjuet vvhc-n powilered or at-

tracting the conip.isx m .'dU:?.

Stalactitic, hangini^ down Vk^ ick\>.
Maleable, Easily beatuii I'Hit or Lert

Filiated, in ncales or live-*, fini ly l.-Miiinatcd

Radiated, Star like with fibiou-, ivst li^ < rtinif from
centre.

Cleavage, liability to split in ;i ior'..:iui direction.

Fracture, condition of surface after bicaUing.
Mamillary, full rf small rounded elevations.

Kesinous, with a surface resembling that of resin.

Compact, dense or finegrained.
Cu ved. Used here only as a substitute for conchoidal
Lamellar, in plate or layers.

Oxide, a combination of a mineral with oxygen, as Fe.
O. — , iron rust.

Elements as a name in Mineralogy includes all known
substances.

Sulphid, a combination of a mineral with sulphur, as
Fe S, iron sulphid.

Carbonate, a combination of a mineral with carbonic
acid, as Fe Co2

Reniform, Kidney shaped.
Eirosioti. The wearing down of the earths surface, by

ice, water, and other agencies.

Stria, furrows in the rocks caused by the passage of

drift during the Glacial Age.

Fitch, the inclination of an anticline lengthwise.
Dip. inclination of rock layers or leads.

Strike, course of whin and slate belts and leads.

Quartzite, whin.
Arenaceous, sandy usually applied to sandy slates.

Argillaceous, clayey usually applied today slates.

Anticline, a fold or crumple in stratified rocks.

'^^.fSl

>«'^
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Syncline. a hollow or downward bend of strata between

two anticlines.

iSedfr^lale^ or beds, applied to sedimentary

rocks.
Sedimentary, laid down by water.

Laminated, in thin seams.
, _. ^ . .

Metamorphic, melted or baked by heat.

Dvke; a crack filled by rock when in a molten state.

Micac«»us, full of mica or scaly, like mica, as micaceous

iron ore.

Talcose, full of talc.
^ , .. . ^.

Gneiss, rock containing the constituents of granite but

SchisVa^rock in thin layers, usually containing much

Bath^mh, a deep seated expansion of the stratified

rocks filled with eruptive rock.

Zone, a rich gold bearing section across a beltof leads.

STmbol, letters used as a substitute for longer words.

Epoch, a period of time, as a Glacial epoch.

Phase an aspect, a part of an operation.






