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<ii:(H,<)(iV,
( (lA.sr AMI ISLANDS, M. C

Geology
ii|. I UK

Coast and Islands
iii;i\vi:i,\ nil,

Strait of Georgia and Oueen
Charlotte Sound

J. Austen Bancroft.

I.NTIi'ODiC'i'olJV.

Gener.il Statement.

Th,. .nva .liMMiss, .. u, ,1„. UAUnuu-x .vpoH -inhn s on.- ofthe . .H.St rugK-.l p.-rUons .,f the (oust Kunge lu iJntish Uol-umb.a a .ucuutan. range that is ah,.ost eutudy composed

oMtion Numerous marine passages an.l t.onls intersect
this cl.stnct in a most h.lnrinlhine manner, and from a st uv
ot their exceptionally steep an.l roek-l,o»ml shores tne moie
iniportant geological relations of the district nu.y be readily
-iscertaim... Ihe.se natural and uell exposed sections, ex-
tending mto the very heart of this mountain range, afforded
an exc.dlent opportunity for geological ohservations which
It 18 hoped w, II contribute to a more con.plete Jniowledge of
certain problems that are of interest to pure science an.l
^•hirn l.av,. an uidir.et but .listinet e,.onoMiie b,.ann-.
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-, ""\ ""^' "'"' "'al.'.i m tins n.iM„t uiv - tl,..

'">1- "lu. .Tlyi,.^ s.rata an, inva,l...l l.v %a.

' -'".."•M.- N.. f ,l„. „„i„„, ,,„„i„ i„„.,„.„
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Historical.

!'l ' i'\ M!\ Wi. i.Md.', I M-i ,,|; \'| |,i\

I lie .•.iili.-^t KrM.ul,.,!;.,. ih,i( i:ino|„:,ri i,,iii,,ii> pi,-,,.,-,,,! , !

llil> l.o.'li.,!, „| l|,o ,„.-( ,,t Hiiii.h < .,l,n„l.ia i> .,v.o.-,;it,..l uni,

V'",."^"
' • ••"''"^1. nKuin.i, .\|,n-t„l,.s \.il,Tia.H„ „r,l„..,.

•I.- lucii, as I... u;,sfitl|.-,i l.y hixuinnu!.., u h„ NV as ,in|>l<'\ ..i
>>' .•NI.I..n,lu,u iih.l.r till- S|,i,„,s!, ||,,^.. ]),„,„- th.. Imi-,-, ,,.,p

Norili Ani.Tnu, l.ft\\e..ii tiic -ITth .uul is,|, ,,;,,,,i|, ,, ,,| | ,,,.
III. If. II,. Il,„l .1,M'„V.T,-,1 a I ,1 ,,I1U Ol th,. -,.;, , MMlil ,„!,.
'' n'",. nl,,l i„a... II, , |.,,i,„,| t,, |,a,, v,,l,.,l v, (i,,,,

;'''^ '"''' '"'• '"-"v !...-. .wnlu.lU r,,,,,,:,^ l,.:i, .,.;.. ,,'

'""^tl'T MM, uJH.ii !„• xunil.l |,;,w, .Nplnivil iMit to, ll„. s.vaiiv
iialiiir el il,,' liKJiaiis. .\h,,i\ iiiUliiral tah-s ^u ,, al, ,,,.,,! "l
llial t,i,M

,
aiul |M,.Ml,ly tllK >lu,y Uas ,, l-nalu, I ,,t t !„• I.i-liix

MiiaK:Jii!itiv,. ,„n„l (,t an old M^a-doy : hut if a kiio>s it \^',> a
I'-ii'^i ''>'!' nn... MiHL- tnilu llu' .l.'Miipti..ii „f his .oyaj:.- Im
n.ay l.avo t,.|l,mvd ( |„> >|udt.n .1 ,.a>sa,ir.'S wjiicl, M-paia',-
\an.(.uv(T i>,and from tlie mainland.

lliis statement was anm.iincod at a time wlim tl„. hoj-r
.•..I '-Xlstr,! „r ,|is,.,A..,-i„ir ;, ,.|K,,nirl V, hicll U,M,!,1 .,,,111.

t ill..
Atlantic ami tl.e I'a.-iti. . an ll.us .stal.ii.sl. a dir... I vunu- l,„
tiadf >Mth th.. Far Kast. Altliou^ii, in tlu- m.-antim... th-
tin. Is,, II llax (ninpaiiy ha. I , x|,l,„.,.d mm-l, of th, u,.sl ,.„ast
It was not .intil the latt.T part of th-^ ciphtecnth c.-ntui v tha,'
the interest .,f th.- British jrovornment was sutti. lentlv ar.ius.d
to collect d.'finito inlormation lor itself. In 1778,' Captaiu
•Tame- C.ok uas despatched to sail alonp this coast'froDi th-
4^ih in the fl.Oth irgree of lalitu.le, and t(. esph.ie all lulets
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I V
.

- 'f
;':;"••'"'•' •'•'• ^''-' '•>n. of .l.e soa descril,..!

at IN ., lat.tu.l... :n„l sail.-.l n.atl.WMnl nionj. the west coast of

' St^t i . , r'
geographers hav. placed tla- protended

^

Ntra.t .,1 .l„an do Im.c, l„.t n„.hin« of th.t kind pros..,,,,,!
itsolf to our view, „„r is it ,,.,.,sil,|o ,l,at any such tluntrovor ox.s.ed K.tiH.,. the ..k.nn.g of tho Gn.k was slig7

CO. ot N ;;'l V

""''.''"•'^7 "«'•« ''i'--tod toward the westcoas ot North An.or.ca. J„ 1787, Captain Jteriadoy antn^Wish s..aniau sailing un.Ier the I'o.tu^uese flag, discovereda assage nnnnMhately to the north of Cape Flattery. In thefolh.wu.K voar its oxistoneo wa. v..,,fiod I.y Captain .loh,!

and, sa.hng northeastward f<,r thirty league., took for .1possession of the surrounding h.nds >n tho nan.e of the Kg
hos liu'"'; t.

'" ";•"'•' ''"^" ""^•"'"'-' *-'^- '-t •'
. ,y of the na.nes oreed them to return. Meares relates

> hat he .•nmnu.nieate.l h,s ,|iseov,.,y ,o the.("aptain of ••Theash.ngton, a trader en.ploy.d l,- „ J.„„don firm, who com.
Pl''«<''l 1.' voyage throuf^h thi. strait, and sailing -through

tu.n..d to the I'ache (....u,, prol.ai.ly ,o the north of theQi^en
(
harlotte islands, (.f this exploit Meares whites

Difficulties soon arose hetween Kndand iiul S, ..;^
cerni.g trade relations and the ow.eSp 'of'ule ll';;;; ,;::

r.a!rT!;'J.;.-y"^"«'^'''
^'^^^^ '->• ^"»I"- " ••••aptain Cook •. Thin, an,l

Or. Ciok •> V„vaK..s, Vol. II., r,aeo 17:;

r§irjS^



«:i:()i.O(iV, (OAST and islands, h. ,•. -

tl'is .-..aM. 1„ JTM-, .n unl..,. ,., ..,tl.. ,1.,. .li^put.. wLicU i.a.l
aiism,

(
aptaiii (..orge \ ai>,„iiv».i . a Uriti.J, naval ottiivi

was .•..,n>,nsMo,u..l U, nu.t S,,a„i>l. ..•,„•.M.„tativ..s ,n Ih...'.
M^.tcrs IJe was also nsl.uttod to .xplore th.> coast hHw.-en
111.- ...... ...ul (,(I.L ,l..j;n...s of la.ilu.l,. a,„l to ..mtiniic- th.-
s.-anh tor an uiht u lu.h w.,uM ...xtrn,! to^anl tl„. Atlant...
li..' Spanish n.|nH,in.l„.,l llioir .i.in,s to ..xcjusive ri-hts o»
"•i'l''.:nultlH.|rrntorial .lispi.t- was aini.-aM v sH llr,!'" l.ik..
uiso at^.T n.p,.at,.,! .iisapp,„hlinent:

. V::n, .•uv.t al.an.lo.ie.l th-
iiope of ..v.^r tuulniK > pav^aKi- which uoi.1,1 conniM-t tho I'aci-
hc ami Atlant,.- o.ran.s. It was Vam, iv.t who nia.io th-
nst rxanunation oi th- -r-at-r p;,,t ot ih- shoro lin,. pic-s.
eutui hy Ih.. .iva .o„m,1-,v,1 in this ,-po,t. If- nan,-,! andmade ptvhnniiaiy surv-ys ol many ot it. n.o,- in,poMa„t
'•li.iiim'Is. ml-ts and islands.'

Tor sixty-tivo y-ais aft-,' Va n.-.iviT mad- this m-nioial.!-
yoyap., th- lur t.ad.r ,n,„,nu-.l to hold supr-n,- swav u|M.n
tins -oasK Ml- (;-,„.j,,. Simpson, (;ov,r.i<.i-.in-Chi-f of th-
J udson ]{ay Company "s t.-nitmy, «-iv-s a short .l.-M-ript ion
ol MS voya.LT-s tl,rouj:h Ih-s- wat-is i,. th- v-ar IS-H \o
turth-r surveys v^-r- n.a.l- until LSoT. whJn a .-ommission
was apjx.nd-d to .1-t-rminc tho hou.,da,v lin- hctw-cn Can-
mla and tin I n,t-d Stat.-s amonj,. 1 1,- islands in the Strait ..1
luau d- 1 a, a Mhw-m .j,- v-:,,s ls:,7 and ISti-. Captain

<-. 1 .
hn-l,an!s' -ondn-t-d surv-ys from ih- -ntran- of .J„an

<lo •ma MrMt to Huto in!-*. From 1,S(;;{ to ISO.",. Captain
iJ. l.'nd-r surv..y-d the niainlaml e.,ast from JU.te inh't to
U>u-eu (hailotte sound. Th- informati.m .d.tain-d fnm,
".""; "'"'> '>^l'l"''.-^'ions ha. h-n , rporat-d with that .1-
Mved Inun more r-.-ent Admiralty survevs to make a most
trnstwor.hy |>ilot liooU.' i„ whi-l, a .i-",ail-.i ffeo^raphieal
description of the .-oast of Jhitish Columl.ia an.l Vr.noouver
island may h- lonnd.

In 1T!»;!. the year after the voya^r.- «i Van(-ouver and twelve

-Vaiii'ouvor's V(iya«(S. Vol. 1|.

a„;i'fs"/hvt;''r:';'V"-'
""""'

V":
'''"'''•" "'^'"« "» -'^^ i^^".«iiii isf_, t)v !>ii- (,,(!. birnpson, jip. luC-lir- l.iCi)-,

^^4Hntish ColnmlHit an,l Van,.,n,v.., Islan,|,'l,y (•..,n,'.,a„,lor R. C. Mayn...

;^!<riti^h .'uhinihia Pi!„f. Thiri K,i,t,ci-, imr,.
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tile Lnited States, Sir Alexander MacKeiizio,i eo,„ii,tf fromtl.e eastward ,..a.le the iirst n^orded .loun.ov fnl ctu Uocean Coiuing up the Peace rner. he then tn vori' ,

"

l..to.^of tiep'o^fi r^/^"-
^'"'""'••''^ nver. entered the« atus ot the lac he by the river that now bears his name

"edij.p ]8(.. that a dthj^ont soarch uas n.ad. f„r passes wh, •!,would Ik, suitable for the constructi.m ol a raiL^
Much attention w.s directed at that time to the advanf.^e-f li.<o inlet as a ternunus for the road.^ and later ttt.ossubihty of eonneeting Van.ouver island and he mainV d

"I'll! tr,in tlie iiiferveiiiii}T Valdes isl'in.I^i \r ir *
gives a concise description of the val

'

v ^ the
'" .""

MININT, I)FVKL(H'MI:nts.

eK.^n!^'n' ^f'r T"." r
"""^ ^'•" ''"''^'^ ^^^ ^^^'^^^ attention

.MU «t il;' ^:
'^'"''' ""'"•"'""^ ''=''"'« I'-'- l-eon staked

«o .e.i;;:e^;'--;i/;-n^;r;:"^ ='-'^ --*'-••^•

nali'ed l.v't1r'r"'
^"'^\^'"'"->-', th. year i858 «as si,.-

^- p-^-e. of iiS'^aS: i^^ib:^;;;-!^-.--

pp. 8 0. (Victoria, B.C.I ' "' ^- ^"''"'<'. i^.P.P., 187,-,

w^^m^nmT^m^
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Ho.ualko nvor, .u.l veins of ]..v,it..,s fr,„„ M,,,. inl.t .,,.1
tht! vicimty vf l)<'S()lali,.ii soun,l '

i-revious to tl.o yc.r J,S|Mi v.ry liltle ,.io>i,c.,..n,^. , .d In.-on
aone, l,„t u. th .t .v...r the .lisUut al,.ut I'lulii-ps and FreJ-tnck arms and a.ljacent portions of K. Tlnulow an.l A.
\ a.clos islands canic into prominence. A ship,,,, nt was ma.ie
to the lacoma sn.elter which f.ave returns of Js;{l.'J() j.er ton ''^

l)unnH- the lollowing .year, (he al.sorhi.,^ attraciions ol.ered
1..V the d,s.-ov..,.v or ..,1,1 in th,. Klon.iike caused the develon-
m-nt ot thc->e chnms to l,e posipon,.,l. M.ny prospectors pa^s-
•.1 l.y on the.r way northwards to the Vnkon, while son,e .f
the l:,te arr'.vcls stopped to investigate ti.e n.in.ral ^'sources
ol more acc,.ss,l,l,. jaeas alonjf the coast. The vea.s IHIKS .ua
1«.M were n,,,rk,.,l l.y gr,.;,t n,i.,in,!r cxcit. n,ent in the i UilippsAm d.stnct and a stimulus was ^iven to prosp..ct.t,«
til o„,.|,out the whole area. .\l;,ny cl,,in,s were staked and
actual nun,n«-„p,.,,„i„„s were I.,..-,,,, upon s, -,. of then,.
Ihe Doratha Mort.,n, situated west of Fannv hav on Phil-
ippe arm re,e,v..,i the most (horoujrh .h-velopn-en't Kxtcn-
sive preparations were made for treating the ore A Ulei-
chert tran,way i;,' miles lonj., was l.uilt to carry tl r,. from
Ix- nunc to a ]{|ake crusher. 10 stamp Moris,,,', lli.], Spe.-d

n..ll and .y,uu\r pla,„, whi.h w,.,-.. en.,.„.d „„ ,|,.. ,,„„,. oflanny hay. Irom D.'cemher 1898 to Octol.er IH'.iU, twelve to
titteeu thousand tons of ore ^^ere crusln^d and (ivat,.d l.y t>,.cyamde process, which ynd.h.l .^!»(),()()(l i,, .,,1,1 ;,ud liWrv
huUum. I ,,. ,...n,. was 11,,.,, elos,.,l. ,)„. „„t„r,„nat.. reasonbeing that the operators had '•e.Nl,aust..d =11 the ore they coul.l
hmi, a.Hl ,n .loing s,, t^und that the nature of the deposit
was such as to preclude the po.ssil.ility of its turning cut a

••niuie 111 111.. Iru,. s.-ns.. of th,. woivl.'"''
Extensive work was ,loue upoi, other claims, small shipments

being n.ad,. in,,,, some of them; but when the Doratha Morton
sliut ,lown. operations were so,m suspended upon the larger
number of the properties in the district. Work progre,ss..,l
on the Blue Bells, which is situated on Frederick arm, and on
th,. ( ,.lossi,s group of Haims on Ksten, l„isin. On th,. fori,i,.r
a tran,way to the shore was constructed, and in ]:J02 a triaj

1" British Columbia and Vancouver Lslau.!."' bv R C Ar-.vnp_S„«

'Si' h' !'•
,'' V^V'"''"''

"* -'f'-- ""^^"'-^ '" 6over^>ofja„uSugi:f"'
^Br,t,.sh umbia Minister of Mines Report, 180.-96, p 554

''""^"''•

<Br,tish Colu,nbi,. Mniisie^ of Mim.s /^P,', isS,
'i!;;. ^OSSOO.
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shi,.m..U of ...e was sent to T.komk,. uI.hI. ,v,un, .1 ;^1:; ;„,

•li^tnct m I'JO. Mil muiinff operatioiis ha.l . ...s,.,l Tli,. .m..,,
MJ. j,Mu..n, of,,,.. J,.,,,,|K. AI.,.. .n,l , I..: ,..„..."' ^
J h... J{,.||s u...... n, . s..lly .l:h,,.i.|;„..,| M.f, sh.its «..n.'lull

'!iili|i|]^ Ann 1,1-iiirt,

fallen rocL

Jll <<Ttain lu.alitii.s. nulsi.l,. „f tlir I

UK^o a. KHl>..le ,.....,.,.,,,,, ,,V;.,nnUnsa,;.au 18.. tl... I |s,e m,n..n.l Ha.n. was s,al...l on tl..- nor.l, sl,.„ .

f \\. 1 ..,lon,la ,slan.l. In tl... followin«. year, (;•'.; ,,„„ „r

Seel on.p..nys,nn,ace in..n.,,,n:M.,.taf,..,., Ms .,.,;., ;
^\<>lk (t.a.s...!.

cal;;,
.' ™ tl';';;,:;"'.;;;;:';' ir";,

';' " -

:;:„;';:';!"';;"';'""-';',"- --.i "..,„' ;;,/;•;",;;

lit'cn made u o-av.. satisfactm V ivimns.
ia<l

ftil '
''•''''''' ''*''*• '^''•'- -'•' S'-'-'^^i-l ^

t use an,] othei n.meral pmp.Tties inchule.l l,v tl„s lM,ll..ii„the reader ks referr...! to ,1,.. last el.apt..,-. wl,i..l,\le. u.(ononiM- p..,l..ny ,,!• the r....-io„.

I'KKVKll > (.LlPl.iiillcAi. \\(i|(H

I'.arher Ht'olofri.al inv,.s( i;jati.,n ol 1 systfiiiatie natureuitlii., *l ;
•

,.
' ^.^^>> inane natureith n .„ area, is eonf.ne.l ,., the reeonua.s.an.e trip .,r l)r

":"'% ."'!'"''..'^ -•'<Mn,.a,.i...| l,y a f^eolosrieai n.an .,, .i„

IBrit.^h Columl.ia irinisfr of ^tines I{,.,„„.t, ,,,,, , ,,,,-Am,. lirii. Can. (i,...i.
-- - '

J. p.m.!.
«iiiv. issfi. I'jirt H, ,,. 1 L".>.

^i^m^v
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, li. c. 11

M'-mU.y „t MmI;.s,.uu i„I..,. In ls7(;, D.wsom ,„.„„ , ,„„,.ned trip to ibe head ol Itute inlrt, and i.uI.HsIm.I a sIm.H .1...-
-np..,,,, ..r so,,,,. ,.f )h.. «,.„l.,jri..al f..at,„vs whi,-!, I |,s..,.v...li^ n.uto.i In the reports of the Provincial J{,Mva„ of
Mines.z occasional hrief references are i,!a(h. to tl
'_'_l e..cti,ii, ,lis|,i,.|^ in \v|ii,.|| i„in,.ri.

The j^rciiter p:iri of t

t/.,te,l i,revio,is|y fr.,.,, a M,.„|„gieal standpoint.

,iia<

le yeoloyy
i,,,s hav.. Ih.,-n l()i',ii,.(|.

le aie:,
, however, lia.d not oeen investi

GEOGRAPHICAL DESCRIPTION.

The North American Cordillera in Canada.

'''; \^«'sle,.n l,or,l..r of tl„. ,.o,,li„,.nI of Xo,-ll, Ain.ii.-a is
.M.stlv ,vnown..,| for its mountain ransres. w [, in ih.-i,. I,,,,.,h
""' ;'';•"'"'• "Itli'Mi-h not in altitinl,.. n.pr,.s,.nt ll,,. Ia,-T.sl
mountamous area m the world. (»u the 4!)th parallel" of
li.titu.le lh>.s --s-.a of inonntains'- has a wi.lih of .}:.() ,nil..sIn spite of the repeated prot,.sts of Keolopists, the tern.

...eky Mountains-' is ,.v.„ now oc-asionaji v appli,.,! to ,|„.
«iiole of this great comi.l.-x of inonnta-n svsten,s wh .1, He*
between the prairies on the east and the I'acitic Ocean ou the
west In reality mountains are iacludcd within this l„>li
Avnch can,e into existence at different geological periods
which are not charact-ri/ed l.y similarity in ro.k con,posi.ion
nor un.forunty of str.ntures. .nd hence have responded so
ditterently to Xatnre's age.,t.. of erosion that each range or
jrroup poss,.sses ehai-n.s of s.vin.ry pecli,,,- to its,.|f This
wide mountainous area sho,ild l,e called '-the Xorth Americ m,
Corddlera.-- ,,r ••the ( or.lilleran Sysfm.'- a name whi,.),
implies that they constitute a family of mountains which are
merely geographically related. From east to west the mem-
I'ers ot tins Cordilleran System ar.-'

^British Columbia Minister of Mines Report, 1898, pp. IKtS an.i 111-British Columbia Minister of Mines Iteport, 1901, pp. 110.>1116.
•'The X,,,.ieneh,ture of the Xorth Ameriean Cor.lillera l.elv.-e,-! ll„.
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1.

• )^ .

3.

4.

o.

Til,

Tlio JJdcky llouutains.

'I'lic (iolil J{ai)jjes.

The Jiiterior Plateau.

I lie ( Oiist IJaiigo.

Till' \ aiKduver System.

' li'dcls.v iiitiuiiliiiiis pioper form the western b(Hiiiili.i\ of
the pi:.li;e reuioii, and near tlie 4!)tli parallel of latitiUie have
I'l avna.v widlli of (id niilfs. 'J'li.'v are of coniparativelj
reeeiit eii.L'in. having,' strata within their .structures which lic-

loiit: 1.1 ti.r {.ai-aiiii,- period. Tlic scrrateil iratmv of tlieir
erest lines, the massive pyramidal and roughly prismatic
forms ot (criaih isolated peaks, and the impressive alternation
of III.' (.. lours in their relatively thick component strata dis-
inigMi-li thein from the other western mountains. On the
w.'st, liie l.'iH Lies are separated from the Gold Itauges by ' tlii

Eocl.y N.oiiu: ii tniKii,' a narrow hut most jiersisteut d,'-

pr.v~-i .1 .
,su(i Miil.s in leiio-th, whiih is occupied hy the head-

waters of the Kootenay. Colunihia, Fraser, Tinlay. Parsnip,
and l\ (Ink:' ilv.'is.

'I'll.' I'liii ••(;,.
|<1 Paiiuris" as used l>y Dr. (i . if. Dawson

incind's the adjacent and more complicated mountainous
zoii" on ill' w.'st sid,. of the Kocky -Mountain trench. They
'"i''; <" c.vr;:! I Mi.j-e units such as tile S.'ikirk. Purcell, ('(d-

umhia, Carihoo. and Omi-nica mountains, which liave comnion
u-c"lo.;ie ,1 Ml II, III:-,, and au'e iiut may li,' si'parate.l from on,'

amith.'i- l.y ,|iiii," disiinci lioundaries. Thes,,- are the olde.st

'''""" •'"' '" '1'^- ^I'l li .\in,'rican Cordillera and are essenti-
ally cnnip, sed (d altered Pre-Camhrian sediments an.i
yrani;.'. t.ii;'ei Ii.t \\'.\]\ thick fiu'uiat ions id' the ("amlirian ..ii I

latiT j'liods. 'Alrrh ar,' freipieiitly lii-,'hly inctainorphosed
and luneii cuntcMeil. J{,.pr,'si'nt;ii'.',

, i, -v do. the most
: ncie it axis ot .l-'xaiion in the region, they hare boon subject
''<' " .I'ul inodifieil by the iiiountain-makin'JT stresses whici.
l;av' proilueed all ot the more recent neighboring mountain
systems.

Stri'',hing bit>veen tlie Gold Kangcs on the east and th."

Co. I'! IJ.'iMre on the west lies an area with an average width
(d' ]("> miles, whi.'h also appeals to the traveller as beini,'

mountainous although to a less degree. On climbing to th>'
top of (.110 , if thes,' mountains, it is found that no sharp peaks
o"cir' :'Ui irii'j.Mila!'ly I'ouiuie,!. dome lik,'. or comparatively flat

1*^ ^mi mW tvr y .^-.
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(oppcd .sunmiils, which have so unilorni an cicvatidu tliat ,i

level .sky line is invsoaJod t the eye. lletween the latitude-
of 49^ and 55"J0', where the altitudes are hit,'h.i. tliey have
nn averai^re elevation of .'{oOO feet. Nortiiwaid towards tli.

Yukon, the elevations are more iiuMlerate, :J()((() to 'J'JUd !r.i
Tliey arc not true nuumtains in the sense that here has heeii
a eoiieeiitration of foree In the earth's erust produeiuK elev.i-
tion alonjy a certain axis, or l)y the formation of domes. Uu
tie contrary, they are to he explained hy a l.road and k-miII
uplift of a once level area to liie present hei<,'-ht, and since
that uplift the streams and rivers, aided jrreatly l.y the I'lei>-
toee-ie ^-hicial condition:^, have so de,.p|y tieaihi'il them-
s.'lv.'s inf.. Ilif old sin-race that llie intcrst i-cani aivas have l„ -

i-onii- sutli(iently prominent to he called mountains. They
may well be de-ciiheil as mounlaiiis of ciiciiMi-deiin<lati(ii,
'J'his icj,n,in is known as the I.elt of Interior Plateau-, and
extends from the 4!)th parallel of latitude far northward into
Alad<:;, ].^[\\<x inteiiuptcd only h.'tweeii tnc 'jotli ami "idt I,

decrees of latitude hy ilie liahine and associated mountam-.
Although in .crtain parts the strata are flat, within tliis ,irr,i

'lie dips r.Mi.ire throuffl, overy degree of inclination tn tliP

vertical. Alnio-t iri^-speclivc of rock c p:) itim, or strti -ture
tlie suiiiniil lev(ds are reniarkahly accordant.

I hi: I .n-r i; \\i;i:.

West of the Interior J'lateaiis the rugged Coast Kai.L'v
borders the I'acific ocean for a distance of !tl)() miles, extend-
ing in a N. N. W. direction from thj I'raser JJiver valley i.n

the south to the head vi J.ynn canal. It continues northwaid
pa.ssing l)ri,ind the St. Klias rtige of Alar.ka, where it gradu-
ally hleiids with the Interior 1 teau at Lake Kluane in long-
itude Lis .(()' near the hoiiiidary line between the Yukon
territory and Alaska. In .southern British Columbia tiie.se

mniiiitains maintain a width of about 1(10 miles, which dimin-
ishes to about 50 miles at the Lyuu canal. It is not, however,
easy to assign definite bou; lary lines to then) for they sha h-
ofi into Interior Pl.tteati conditions on the east, and are
closely related in their geological and physiographic deve-
lopment to many of tlie islands on the Pacific coast. The
length and breadth of this range is coincident with the main
portion of the great serie-. of batlioliths, compo.s, d of giairtes.

<\^ ^;-,-d
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diorites, ».l,l,ro.s, ,.|,.., „f „.,„a,k;.l,ly unifonu t.-xt,,,,.. ulnd,
wen- i„t,,„|,.,| pn.l.al.ly .h,,.,,,^ lato .1 uras>:i,. tiin,..

TIh'm. vast intru>i„.,s, altlin„Kli v..,y n.;if,tanl U, tl„. ,„.|i..i,
"t «!..> various agrnts of .Tosio,., Lav.- l„.en d.is..||,.,l into :u..st
luassiv. tonus. It is im,M,ssil.lo to .l..'iu..ato anv .xi. -r nx.N
ot ..|..v.aio„i lor (his mountainous /on... sin.o t'l„. ranp- 1. s
'"'» iT-'kni into iin.^ular Rn.ups of mountains l.y tior.is an.i
I""""-...,., tn.nsv..rse valleys. lu its ...ntral p.'.niou tl,..,-..

'" '•'

^.

''':"'f
""""nuity >n tl„. altit s o| ,1,,. in.livi.luMi

suu.uuts,- tlm nu.st of ^luVh aro ut NOdO* fVH Mirh ,„
>outh..,n Jlntisl, Colunil.ia aii.l :,()(»() („ |;(|0(| f,,,., ,„ ^l-.s!,,
" lull- son,,. o,,M .l.i.l, ivacl. !«)(»() or lO.OOO f.-.-t, risinir as
jaK>r...l p..aks alM.s.. tl... «-,.u,.,al 1..V..1. On th.> sLorvwanl
narp.n ot tl... n.njf.. altitu,I..s an- n.or." inv^ular. it JM.inir
'"."!".'"" " ^ •'•'•^"" l"'"l<^ "i.i,|, aio ;-.()()(» to (iOOO i>,.t 1.1^1.
VN-.tl,.n an a.va wl...,,. much low..,- altitu.les pr.-.lon.inat..
n... summits ..tt..n hav.. th.. app,.a,an.-e of ,lom,.s. .„• an-
I., ally flat on lop xv.th arc•hin^.r slopes whi.h usually l,..,,,,,,..
.MH... r..un. ...1 an.I st...>p.-i as th..y .l.-seeml l,..low tl,.'. upwanl
l-Mi.it ot I'l.Mstoct.n.. jrlaciation.

A -onsi.l.Mal.l,. p.„tio„ of the drainafre fnun tl„. [.it..rii.r

1 lat.'aus m.ik,.s a .•oi..pl,.t.. travorse of this raii^f.-. and ...iirh
nf th.. ..x^e..ss of pivnpitation ..f th.. latt.T is thus l.orn- lowani
th.' I acific. An.onff th.. i...t.. itnportant of th.> rivis that toss
I .- ran-,. ,„ay I.,. ,n,..,t ioi...,i Ih.- Homaiko, K I, n,-,-KI.„,.
H.'lla toola, Dean, Sk.-ena. Xass, Stikin.^ an.I th.. Taku
JI...S.. nvers, vhil.. in the lnt...i.,r i'lat..ans. have compara-
tiv.dy l,r..a.l vall..ys; hut up..,, pierein^r the Coast IJan^e they
H.nv in canyons with precipitous si,l,.s. Short tril)utary
;
tn.an.s with courses .orn.spon.linff in Rem.ral to the .lir...tion
of th.. raiiKc ..liter from narrow ste..p-si,l..,l vall..vs. which
h.-a.l usually in a proup of .jiow-dad mountains or in a nielt-
uiL'^ -la,..er. In a.l.lilinn to th.'s... iheiv a.v a liosi of short
an.. ind..pend..nt streams which flow directly down the west rn
sh.i.es of tl... ran^e. nft..n entering the sea with a final plunjre
Some of these streams flow throuKhont the whole year, others

j:!^''j^;:?v^:hrs:'"^^%^ ;^"^^^-
''^- ^- "• ^--x^- ^-^-

Am. Rpp. Can. Cool. Surv., Vol. VII. 1S94. p. 10 H.
'»"".
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only .luni,K the w.-t woatluT and wlule tl,.. Miou ,s uu-liin^r m.
till' spring.

Uccasiuually tl.e livrs .-xi.,,,!.] into lo..^, namm , ,..;,
lak.-s wl.i.l, )„. lik,. UoukI.s lockcl Nwlliin st.vi-, n'd<-lM„in.l
Willis. S.1,1, lak.-s havo, in ruunnuu witli 'lit' livci> an.l
slioanis, twc, -oiuTal .liifdi.ms -- ,.iil„.r i,ar.ill..l «„ th.. '..n-
tm.'nlal iMaiKin ami CmM KanKr. ..r at .i-l,t iin^U-s to ;!.i.
'I"v.ti.>n. Sni.li.T la!.., .„• tain> .„. m|.v !„ ..'ats „l (ornuT
KliKU'is at IukIht l.'Vcls.

Nuiii.'n.iis ^la.i.T, i„.>tl.. ii, th,. hollows aniotiK Hi.- in,. iv
l-.tlv mountains, „hih. hiRli.T Miniinits aiv Irrpctuall v >u..w.
I' a.l. In th,. south.Tn pail ot tl„. lanR,.. thcs,. MUulnlt
Kla,-i..rs an. v,.,y nmn,.r...i - : ot, thv .".Im paiall,.] „t jatifhie
th.'.v .1,.M-,.M,| an.l hil u). vail, ..v.. whi!,. in Alaska soni,. ,.v,.nmuh tide wat.T. The Klaci.Ts of to-,lav aiv luit 1 1,.. >hi i v..| l..,l

iKuhTM ivi..v...ntativ,... of a u i,l,.,p,-.a,l niaji.>ti,- sl„.,.| „(
KM' whi, h lill,.,l all <l,.pi,.sMon, and vall,.v> ,i,uili>r th,. (ila,ial
I .n,.d. Kv..n\vh,.iv th,. t,.;,tui,.s of th.. land^.a].- aiv ,h.inin-
itft'd l.y ,.M,l,.n.,.v of ,„o.t iMt..ns>. Kli'.ial ru<^\uh. Th . r..M>-
tant ].lutoni,' n,.ks. of ^^hi,.h tin. lanv,. i. laiKvIv ,,.i s..,l.

lii.v,. pr,.M.,v..,| ,n i,.niaikahl.. f,v-.hN..vs t|,.. in..^t .l,.taih..l
records .,f Kla.ial ..ulptuiv. l'oli>l„.,l. >t,iat...l an.l ,l,...i,lv

inn'iny ami
Kroovo.l Miifa.-,.>. i'o,h,.s I itonn,.,.>. ,ii,|n..- ^.,,,. .,„,,

tiin.iiph Villt',v> ,.t,-.. havo h,.,.,, littl,. ait,.i..d l.v th,- a.tion of
:iliMosph..n.. a^n.n.i,... mi..,, an ; liorati.Mi ,.t th.. .liiuat..
ci.u.st.d the K,. to i..tr,.at. In tl„. M,uth,.M, poi1i,,n .,f tii..

raiiffe ^laciatiou to a li..i;.jit of ."lOOil |,.,.t.'. an.l in Ah.-la-
to .{L'OK fo.'t. hav,> l),.,Mi r,.poit...l.

Th." iijountaiiis usually pr..s..nt |ii,..ipit..ii- ' , t,, th.-
s.'a, and tlu' d.-clivity of th,- sli,,i,. i. a> M....]. .,.,,.,w >,.,, I,. ..i

as it is aliov,. it. Heiich.'- aiv of lar,. ,.<, urivn, .. 'Ih,' wat.r
IS so dtu'p that in very many placi-s during , aim ^\.atll,.I• laiyv
vessels eould dis.haijje their earjfoes .liie.tlv upon the ^in.iv
should the slope of th,' mountains I„. siifti,.i,.,',tly >r,.inl,. t,, p,.|.

mit it. I'or many miles at a stn-tch it is imi.ossihle to find suit-
able aiiehoieK.', owing to the depth ..f wat,.r. ( )eea>ionall v
this difficulty may lie overcome liy ..utenii]^ a narrow eov.-
where the bow and stern may be mooivd t<, th.^ shore on eitli.i
side.

It^iin. fieol. .Sur\. Hull. .No. !»iM; (lilO.-,), |,. ^.-, l,v,) 1' !.,.({„,•
-'l',8.fj.8. Profe5=ioi,al Paper Xo. 1 (lOui), j.. i;. In .\. If. Firouh-.

r^
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rill- most stiikiiiir <liara(tiri.sti(s i)f this coast aro tlic multi-
tude of iis (iff-shoii! isjaiuls and lliu ittrnt irrcj^iilaritv ot it-t

watiMwi.vs. Th," tinrds \huh d.-.'ply di>s,.,t th.' Coast" U nine
aihl htiy.T i-hiiids iir,. in ,.vciv way similar to the iiilricat."

Mri.'S of clianiifls wliiili >f|iaiatc the islands. Dauson in
descriliiiiff tlu'iu writes:— i "Tlu. most i,-iuaikal.l.' hsitiiiv ot

till- foaM iilo its (ioids and pa.ss;,,r, ,, uhi,!,, v^I,i|,. ,,„,,,.

'n.ilojfoiis to tlii.sf (if Scotland, .NnnMiv jnid ( ir.Tiiliind, pio-
liiti.ly siii-pass thus.. ..r ;.ny p.irl ..i II, r uurl,| iiiilcss i, !., ||i,.

"last named rountty) iu dimensions ami coniplexily. 'I'licy
• also ajipcar to dilfer f.om those of Scotland and Norway iii

"their narrower and more par-llel-sidi d forms and in the
"hcijfht of the walls which hound them. ' This- fiords and
ihaniiels either follow directions parallel or at rii.'ht an^,'le^ i,i

t!ie Coast l.'anjre. The most of them are straijfht; .s,,ine an;
inoiv or levs winding, and the vie-,v ahend is ohslnicted 1)V
projecting points, which when passed seldom fail to mark the
tntr.inc.. to sn.,u.s of inireasing >^randeU7'. At the entrancj
of thi- inlets till' moinilains aiv lowrr, l,iit lii.^y l„c,,iih- pro.
Kivssively hlyh.'r until the liord reaches the heart of the Coast
Kanj,'e. The nifr^red nnmntain walls often lis.- sli:,,|,ly fi-om
th- water as sheer cliffs which an- •KMHI feet or more in iK-i-jht.

The sleeper slopes are l.jire nr silppoft ;i \\^^^ sinntrd trees.
With a lei,seriiliv' of the de<-|i\i|y, tin- t'olVst Ufc.Wlh iliereases
until the jrentler sloj.es and valleys are d tisely covered. In
the southern iionls the upper linpf of thick timber is ah 'it

.')()()() fee}, who h •'(h'scends northward until ne,;r Lynn C 1

It is al.oiit :!0()(l f..et."" Avalaneh.'s have oeejisidn.ill.^ .rt

^'reat se:;rs oti the forested slopes and in a few i uses tin .eep
water near the shore has actu, ily lieeu made sh;ill.)w l,y large
rock slides.

At the het'd of each of the fiords u hrook or rivet enters.
The larger inlets Iiave lateral arm-like liranches or small ha.y..,

where the enclosing mountain w:>lls ;<re hioken hy the en-
trance of a stream. At the mouths of these rivers and 9:re:;ms

ISuperCcial Goolof )f British Columl-iii, hv (i. y[. Dawson QJG8
Vol. XXXIV. (isrs) ,,. 01.

• ><. .u. .

-Thi- Goojjraphy ami fieoloity '<f AIasli;i. l.v A. If. Hnidli^ l'.S.<; S
HrofpHsional Paper tr. i l!)Ofi^. p. -yt.
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tker.- .8 inon. ,„• j... Hat |ai.,l, such iM.l;.t.d an-,.,s U-r.iK th.-
most ..d.K. that uiv f, bf found on the cast. Th...s.. hnvla„d,
or .i..|las aiv tri.l.v in.T.,..i..h- IuihI, hoinj. ..„M|H,,s...i „i san I

ami UMul l.iouRht .huM, l,y the str.Mni,s, whi.h, wh.-i. ,lu.k,..l
'" <l„Mr Ihiw upon ,.„l.Ti„K ih.- m-u. ,h-,M.sii mi.«h .,1 ih.. silm
Hhi.h th,.y <;.irv u. sus|„.n.Mt.i.. Th.. ...it.r inaiKin ..t (Iks..
ddlan ,s usually swampy aiul ...v.r..,l uiti, hra.k... ..-..I
Kn.ss.-. Dimt.K imv li.h- u i.| ,., ,,,.. |^,„, |,^,,.., ,, ,,, ,

head ot the lar^.T inlrts. F,,,- so,,,.. .i,stan<.. Iron, th.. >hor..
shallow ,v,.t..r ...ri.iiiintis ..xist. !„.( vo,n M„!,i..;,lv Ih...,. pass
lilt" th.' hahituallv .if..|. «at..|'.

A l.-u .>) th.. iinnis t...niih:.t.. in MMall..,| ia^ ,s «ith whi.'h
h.'.v a,.. (•o,„>....t,..| „„|y during hi^h ti.h.s. Wilh a talll,n

ti.i.. th.. la>f.-..„ ,s n.ally a salt li.ii.. fi„,„ whi.l, a t,:- hi,l..,it
stn.a.u ,.ute,. tl„. h.„.l uutil a risi,:^r ti.h- produ. .-> a„ ...n,,-
Iil>rn„u ,.f suila.-.. l».,^v,.,.u •

I,-, fiur.i i.,Ml th.. ia^,,..,,.
Ill ,>,a,iy pla.vs th,. .h'^r,..!. an,| i„|,.t., ..,,. cu.Mri-.,.,!

giving ,is,. to \,.,.v M,-o„^^ ti.lal .•urr..„is. which produ.o d n,'
p.n.us wl„,lp„„|s a,Ml ov.., falls. Th..y are ..>, ...iall v :ap;.| .„.
a talhu^r tid... Ml,..n th.. v,-<i;v,nr o( wat.r within tl,,. u|.por

I'*"'*
"' '" * ! '

I.ilif-' <" 'Mallitaln a Irvfl .•„,,,. -pond, ,;
to that ,d th.. tailing: t-.!,. without.

] Hi, ,ll-'iV|l,||;|; 1-1, \M),

Th.. Jiiix.' iiiiiul);.!- cd i.'daii.ls upon this c.a.st alToids an al-
most ,„„ti,,uon. ,-h,.lt..,-,.d passi,,-,. ifo.u t!„- ..iil ,.,„... of th.'
Mrait of .luan do J.'u.;a to Ska^way at tho h.-ad of Ja ,i,i ,a„al
\amouv(.r island and the (jueen ('harh)tte islands, whi.l, a,,,
th.. ,u,,st proiiiiia.iit, (th,. fo,in..,' in six,. „n,laliitiid.., th,. iaIt.T
h..CiMlse .d th.'ir isolated iM.riti,..,) a,-.. ,<.f,Mn.,l to l.v Jjrwsou
iis loinung portions of a sin-l,. axis of eh-vation.'-i an. I as
"a partly suhnit'ijj-.-d niountain chaiu.'"- ][,• call...! tin-
I'los! w,.si,.rn iin.|nl„.r ol' th,. ( on|ill,.,.an svsl,.,n •'th.. Vni
couver IfanKe."^ •"Jhe niountain ranfre f..rniinf? th.. axis
of these islands lies in a north north-we.st, sout!, fumth-east
beanng, and is the northerly continuation of the Olympian

U.Tof*^'ri^7^";!"r:iR""''' ' "• "• '"'""°"- '"''"'^' "' '''"«"'''*'

0. K^f rri'^ir!'','!!':"''.''
^''J"''""* ^'<""^'^. ''-^- "• -^I- I^--'««'n- Ann. t.-,.,,t..

arrans. Kojal Socioty of Canada. \-ol. VIII, So,-. 4, 1890, p. 4.
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luouuti.iiis of ,,.j State of \VnNtiing«oj.. '
i Thi> Va.uouv.r

rnnKf is ...ntiinu.l . ort'iw.ir.l i.Iumk iI.,- ro;. t of Al.isku as
" jrroup of mount... .Its islaniN. tli,. u.-stcrn mfiiil.ers of tho
Alexnh.l.T arc' •> •!.., ,. of this unhiiMli.go Urooks writes; -

If ' (• AKxaidiT Anii.p !;;(;o luc pidjicrly
I' . KI'.s |{,iti»?(', liiit , s tlioy HI" Hipur-

1'. I-.II.T..1, i-nd (liv:.!,.-! int.. rl^fV -n.Mt f:Mitip,s l.y

• :i
,

tln'.v <iiii liardly Im> included under
\. ii isluiu'n are ft,t arranjred that leinftli-

to '»,ie trend lines" of tlie otlier
" Tli.y express the pro-

"Tlic nio utii

"an fxten-

"ated from i'

"luoad tidal i iti i

the »ame nan. "2

wise they ar

nii'iiilii'rs of I fi

Kihle rontin m,

>raj)s . xi^tii „

WuHbinffton .^t.

Vancouver. "

111' Auii lica, hi,

i>t' alioul .'>(» Ill

(I 1^

alii,

icii is

J'

III h tiiiMierly liiidjfcd nil the
I' li- Olxnipian mountains ot

las ran>;e of Alaska.

"st islanil oil tlic I'acific coast
leiiulii f M) miles, anil au avera<rc width

'•^ •!<" *icni and soulhern extremities
are inmparatiscly low. and on the cast a liordcr of Hat land,
varying fnun l\\o to ten miles in widtli, extends as far north
ai the .Seymour narrow.s, about 140 miles from Victoria.
With the exception i.| niui h smaller areas at the mouths of
rivers, aiul a few open if lades in certain valleys, the island is
mountainous. •The highest mount. uu, Victoria peak, attains
•an elevation ot 74.S4 feet, while thci- is a < on-iderable
' nionnt.iinous area in the centre ot the i-.':iiii| which e.xcetds
L'lHH) feet in averajrc altitude."' On tlie west the coast line
ir broken by liords, whi.h penetrate tar into the rujrKed in-
tenor. On the east, althoujrh a number of sheltered Imys
do att'ord anchorafre, the shore presents a remarkably smooth
oiitiini'.

One liuiidrcd and thirtv miles noitli of Vancouver island,
the Queen Charlotte islands form a tiiann-nlar shape.l jfroup
with an acute apex pointing southwards. The ^n•oup. from
m.rth to south, consists of thre,- lar^e islands, I'revo.t. Mort>a-
by. and (irahani, and associated with these are many smt Her
ones. Their extreme {..npth is ir,r, miles, and on draham

l.M..ni..r.iii.liliM on th,. (^iio.^ii flKirli.tte Isliuuls. l,v (! .M
( loiu.lian I'u<i(ic Uailwiiy H.-port. Ap|.,..i,i;.x N,,. <». ,",. i.ui.'

-(ieotrraphy an, I Oenlo^y of Alaskn, l,v A. H. Urm.k
J api'i I ..S.(i..S., So. 4,1, l!»(i(i, p. i;s

iKuvHon.

Profrssinnal

,.'f"J.",'.^'!';'."'
"'"l"«.v of British I'oluinlMii. l.v (J. M Daws,,- O I C s

< ;•. .-..X.Xiv . ISTs,
J,. !fi;.

' "'
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ishuul ih,.v l.i.v,. ,. luaMn.uu. «,.lth „f tiflx-l«„ luil.., If,,,
..kIm'M a.nl ,noM ru^i^,,] ,„,, „, „.,. ..H.unfu.,.,,,, ..v., „,

tl." -I..n.ls ,s »,„„m1 m. h.,„„.|.. .V,'.tir. „1...... ,....„, ,,.,,k,

tml.H |.rol..l.|y surpasMM^. .-.(loo i..,.,
' |„ ,,„„,,.,,, „,

\niK.ouv..r ..l..,.a. .he ....t..,.. ..n.l no,.l.,.,n a, «,.|1 .. , ,.
wst.-n. .I.on's aiv ,I....|,lv .|,>v,t,..| l.y tionK.

,''''';• "', " < l';"l"H.. ..|.,„.|s ar ,,„>„i.m1 from ii,.- t|,..,
'^1<-';I.N nn^r,. ,1... n.an.la.Ml l.y tl ,.,.,. «,., , ,|..,„,.
stra.

, wind, va,,... t, ,);, ,„ ,s„ ,„i|.,. ,„ „„„,, .,.,,.

"ff.- I.rt«,...n \ anr.Mu,,- >.Un,.\ an.l tl,.- ,na„. .nasi I..,
, ,,„.

"'""' ;'<l'l...t:,.l nMl..s: l.ut a n.ulu.u.l.. of ,>h.n.N a .•

Mtuat... w.,h,n ,hi.s int..rv..,nnu. s,a-... TIm... i. u ,,,„..,I nu II,.. ,„,m„1:uh| ,„o.t .|.,s..|v an- .viat-.l ... ..V.-.v uas to
o tl>.. f nnst |{„„^,. 'n.„„. ,,.|,i,.,, _,,.^, f^^^,,,^^,^^ ^_j,.^,_'^^^ _^^_^^
'"".• K.'..lnt.„al a,M| f ..pujr, a|.|,i, „! l.-atniv. of l„,t|, , !.. Van-
'"liver and Ciiaxt HaTlfrt'S.

TI..MV is mml, variation i,, ,1... .!/. nn.l „ltitu.l,- of M.va.f ar.-lu,M.la^o. So,,,., of tl,,.,,. ;.r,. ,,nv islets, l.oari,,;, a
tJun so, an.) ..1„,|,,| vv,,:, profuso v,.^..t.tio., ; „tl„.r. -,,.
m.r..l,v rocks w,tl, a m,,,..,.!. an,! ro,,,,.!,.,! app.aran. ,-, whi.l,
.lo not r.so „„„... tha., a leu f....t al.ov.. tl„. 1,1^,1, ,i.|, ^at t
"'; '''^'l'""^. iK'U.'V.r. a,,. „,o„ntai, „itl, 1,„M a,„l ,un^
K.Mi shores, „h„h fn,,„ontly plun^" into ,l..,.p uat.r uithou,
any iM-a,!,. A few of the islands rea.l, elevations lut^.e,, ;{(HI((
..0,1 .0.,,, r,.,.,^ -n,er.. ,s no „,a,.k,.,| n .ula.'ity .„ „„.ir ,|,s-
tnhut,on. N.Mth of \anenuvpr island fhe.r longer avi. us„ ,iu
(onv>ponds with the trend ol the Coast J{an-e: hut Letueen
Vaneouver ,-land and the mainland their lenjrO, often lie.
d,re,.,|y t,-,,„svers.. to this dl.e.tio,,. The shore i.nes „f „„„,
of the,,, aie e\l,e,iii

hords.
ly irieL-ular. Iieinu- l),dken !.» hav^ aii.!

In I„ret so„.„|. >n the ,.o,-the,-n pa.t of the (lujf of
«».-<.rK.a, and ,n (iueen Charlotte soaod the,.. a,e a few island-
H ,..h :,,e .emarkahly differ, .t fr,,,,. the ty jnst de.er.h-d
Ihey are eon,pos,.d of stratifi.-.l ai„l ,nst,atifi.-d .lays, whieh

(i.^'^f'^r I'sTv"^'"'::!;:"""'^-
'^- '• '' '•»'""' '"'-' - •— -.
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libf from 100 to L'OO feot ubove sea level, and, in striking
foutrast to their inountaiiious neighbours, their shores ure
siirroundeil by dangerous shoals.

General Character of the District.

TOl'IKJKArilV.

The preceding description fulfils a. twofold object. It makes
plain the relationship l)et\veen the various members of tha
Cordillerau family, thus giving a proper betting to the area
dealt with by this report; and it portrays those topographic
teatuies which characterize this area in common vith all

other parts of the I'acific slope of the (.'oast llange and the
adjacent islands.

Within this district t!ie Coast Eauge intrusions have ex-
tended westward so that they impinge most closely upou
Vancouver island, and, in consequence, the mountainous
tdpoyrapliy of the greater number of the islands, as w.-ll as
the mainland, has l)een sculptured from massive plutonic
rocks. Tor this reason, the inlets or tiords penetrate farther
into this mountainous mass than the position of their entrances
and their respective lengths would at first suggest. It also
explains why the mountains are higher at the entrances of
Mime of these fiords than those in a corresponding position to
the north or t(, the south. The many inlets and passages, some
of which are called arms, creeks, sounds, harbours, and chan-
nels, iiiive liroken the western slopes of the ("oast Uange into a
ragged fringe of peninsulas and islands which repeat the
contours (if the mountainous topographic unit from which
they have been carved.

I'pon the mainland, tlie four most prominer.t inlets, Toba,
Bute, Loughborough, and Knight, have lengths of eighteen,
forty, seventeen, and .sixty miles respectively, the latter, in
reality, extending for twenty jniles farther westward through
the islands. In the grandeur of their scenery, Bute, Knight
and Toba inlets surpass all the others within this area, and
must rival in their magnificence all examples of the fiord type
in the world The.se chasms, or deep trenches, with widths
varying from three-fourths to ^wo miles, are hemmed in by
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|)ri:cipit()u.i walls which culiiiiiiuto ii. mountains In,,,, .{(lOO
t.. 8000 f.-et liiKh. T(.l)a is u short inlet, l.ut so much of tli,.

Coast Ki.um- h:.s been disswted into islands wh^eli Ii.. di-cetly
in front of its entran. r. that its i-ouise lu-s anioii- nn.nitaius
with al;i1udrj« almost as liiKh as those which characl.nzc the
Ill-art ol this ran-c. Al ihc very rn'rancc of lii.ir inl-l
altitudes of .'UJOO-oOOO f.vt pivvail, while tl„> ,|„a.lr..n(-
•haped outline of Kstcro peak attains to 005.', fVct. As on,-
ascends to llie |i,.,,d „i this tionl. the scenery ever increaM's
111 KMindeur, until summits of (ilHIO to .SOOtr feet apj.ear ,<n
every hand. One of the \eedle peaks (Silo ft.) ,s tin- hijrli-
i-t ..itilude that has I n deiermiiied in this district. In
passiiiK up Kni^.hl inlet, the elevations of tl ndoMh.- moun-
tains are at fir,t lower, hut l.eyond (ilendale cov,- its \vindii.!r
'ourse afh,,,:- rapidly cli;in,yi n-r scenes, whi-h are even more
impressive than those in Bute. Within Loii-hl.,,roiijrl, n,h.,

i<; mountains are lower, a few snow-clad summit's Oeinrr
visiMe at some di tai.ce inland from its head. Fr.,m i'owell
mlct to Theodosia arm, from T(.pa/e harl.our iidan.l t,.w.,ni
('h-ndale cove and ahmfr the .oast t(. hevond Tort Neville
•'"' '" •''• ^"''"'^- '•' "" NV .1-) peninsnhi. the mountains'
111 K<''ie<al. are the lowest to l,e found ahmjr the main shore.
With the exception of those [.ortions of 151 kinsop 1,av
l-PH/e harl.our and I'ort Xeville. which are hordered l.v
siuidy teriaces, :;nd the lowlands which mark th.- entrance lif

slieams, the shipes are not less st;-ep, and occasionally moun-
tains rise to altitudes of two to ov.-r three thous;.vd feet
Hald Miountain (2!)25 ft.) on Simoom sound is a rcnarkal.le
isolated d. me .,f Knnio-d'-onte, l.einif so consj.icuous tlial the
Indians point to it as an example of a snioke-mour.taia or
rolcano. A larjre valley extends from IJouphev liav across
the peninsula which separates it from Johnstone strait, and
.'low p.;ss also exist- Ketween this l.ay and Port Xeville.
Th(. water parting is also low between the suenms which enter
Tsa-ko-nu cove on Knipht inlet, and ('utter creek on fhatham
channel. The delta lan.ls at the heads of ',e inlets and hays
'-iiipnse the lartrest flat areas in the mainland hell. The
•leita of the Ilomalko river, nt the head of Hute inlet and
that of the Klena-Klene, at the head of Km-ht. are estimated
'-• include L'oOO and :i(H)(l a.res respective: v, while farther «n
tbeso nv.rs :ich bottom lands are reiiorte.l. Seaward these
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areas „f liver-nia,],. lau.i extend ar rnud flats during low tide
and their marfrms descend so steeply into deep water that tlie
bow of a boat may be resting upon the mud wliile the stern
IS atloat 11' severaJ fathoms

Within all the fiords, th.- projecting points or spurs usually
have the more gentle slopes, but genenillv th.- descent froiu
the water s edge is very steep. Xu some places sheer cliffs rise
I.)r several hundreds (.f feet, and s(.me of the most majesti.'
peaks are not more tlian two to three miles from the shore
lor considerable distances it is impossible to gain a foothold
for a landing. Landslides have been frequent, and occasional-
y have increased the declivity of slope, and at the .same time
have caus..d the deep water near the shore to become shallow
the apices of the cones of fallen rock fragments sometim.-s
pn>.ieeting al)Ove sea level along the shore line. Ja a few
instarces turbulent str.-ams, as at Eubble point near the head
of Knight inlet, liave swept down sufficient rock rubbish to
build up alluvial cones, which are .similar iu appearance to
those produced by the rock slides. On the northern side of
Knight inlet, near Grave point, a large i-ockslide has taken
place, in which a portion of a mountain frmn shore to summit
has toppled over into tli. water. The movement took olace
along joint planes, and has resulle^l in a precipice which w-.-s

estimated to be over L'OOO fe,>t in height, a most imposing :.ml
almost perpendicular cliff of massive granite. Even now when
the wind blows hard, small jointed blocks are loosened from
thi heights and rattle down upim the pile of rul)l)ish already
accumulated. So ear are the high mountains to the shores
of the inlets, that within the larger fiords the later.il range of
VIS on IS v.'iy limited. Occasionally, however, there is a
break in the s'.eei) walls, a small arm of t!u> sea extends in-
ward, tenuinating iu a few acres of delta land; the depression
in the sky line persists inland, marking the direction assume,'
''> .•''•' y > "f <•"' ^f-'ani which built the delta: and then
a v'sta is gained of those mountains in the background which
otherwise would have been concealed from view. Knight
inlet possesses six of these lateral embaynunts, of which
Wah-shi-las bay may he mentioned as an example. fS,.,-
1 late II.;

;W
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I'.'ipftiial snow l)f<le(ks llie IukIut Ipv.-Is (usually aliovo
•
>(t(lO f(';!t). or n-pr.ses in slu'lteicd nooks where it has ofU-n
Ix'.'ii cjist to lower slopes l,y n valanelu's. In the upper
reaches of llute and Knight inlets, Kliiciers and patches of ice
"ccupy M.n.c of the holloxvs and vallevs; amon^r the hijMier
niorintains. Tlie larfiest «ere seen at the head of the
former, and in the higher valleys above Cascade point and
Wali.slii-las hay in the latter inlet. From I^ear hav on Hute
mlet one may count seven small >rlaciers. The n"iountains,
111 general, (nvsenl the appearance of haviu)? been profoundly
glaciated to altitudes ran>.nnfr hetw.-en 40(10 and r)500 feet",
while the InVh.'st s,!„imit> miv ruK^red and (iften have v.'ry
sliill-p profiles. Well ,|ev.-lope,| .•ir.,i,es of various ,iiim-nsioris
;ue immerous, the>e vacated liom.'s of siimniit-placiers occas-
ionally imparting sharpened summits to otherwise roumh-d
'ii'miitam forms. Within .s..me of them, jiatches of ic •. which
:nv mere remnants of the glaciers which once filled them, .stili
•'immi. A few side-valleys dehouche into the fiords at varying
heights above sea-l,.vel, the three mo.st imposing example-
that were noted occurring ju.sf beyond H.)vd point on the nor-
thern .shore of Uute inb.t, just beyond Protection point, and at
< i.scade point on Knight inlet. The general I' shape of the
hold vall-ys, the trun.ated s].urs, through valleys, the slope
and crag structure e.xhibite.l by some of the slopes and th°
<uncave outluM.s of others, the (irque-like heads of tho fiords
inid liays. roche moutoin„',.s, and the tlowing outbnes of the
lower mountains may be enumerated as t..pographic .haracter-
'•tics which have been be.iueathed to this region bv the former
K-lacial ice-shcet.

The topography (,f the islands resemliles ii, every way that
"I the mainland. Most of them are moumainou.s' with b.dd
shor.'s which are in s„me i.laces so steep as to be inaccessible
A tew lea.h elevato.ns betw,..Mi .-iOOO and r.OOO feet The high-
est point IS on East Hedonda island, whi.di lies opposite to the
entrance to Toba inlet, where Mt. Adenbroke lies r,.lo() feet
above the ,sea. l?aza. a neighbouring island with a striking
P.yramida appearance, has an area of about five square
luiles and rises to ;{,()!.>0 feet in altitude. Gilford island
w„h an area of ninety-eight .square miles, is the largest mem-
l«er of the archipelago and presents a mountainous mass of
ver\- in-eiriilar oiitlirn- In !• i^;t..rn ,,,-,* r ii • i i ,
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J.u.unt:.ins are highest, tlie lofty Mt. IJeul being 4,820 teei
iil-.ve sea-hvel. while Mt. llulton, within less than one mile
and a half from the shore of Trii.uue ehaimel, is 'iMU feet
hifrh.

South of \odales channel, the islands are eloiiKate.l in ,

'Inv.lion tivn.linfT „(,rlli and south; norlli of tliis ehannel
tf'ey assume an east and w.st direction. It was one,- helieved
..at what are now Nnown to l,e the three Vajdes islands were
hut a sinj:!,. .nsular unit. They so nearly rl.,se the p.issage
between A ancouver island and the mainland that only three
narrow channels, having a total minimum width of about onemi^ and three-fourth.s intervene. (If this group, S. Valdes
or Quadra island is the least rugged. Several lakes occur in-
i.ind wimh lie in low. irr,.gul::r. i(,eky busins. From Granite
bay across to Open bay quite a broad tract of inhabitable land
-xteinis |.:ifallel with a rantf,. of nmuiitains iiurnediatfi v to
t.ie soiiili. Sotioia island, in contrast, is verv ru-rf,'e(| rising
from (ardero channel to altitudes of over ".^,000 icet In
lis so,ilh,ni pari. West Rcdon.Ja Island is almost cut in two
by a large lake which extends nearly from Marvlebone inlet
to Eefuge cove, sending at least one arm to the north. Cortez
island IS likewise nearly separated into three islands by Von
Donop creek and a long shallow salt lagoon; the southern
part IS ch::ractenzed by comp. rati vely low elevations, while
111.- Ion- j)eiiiiisMla ..xl,.|„liiijr noi-iliward resembles a rias-
mountain rr.nge.

Many of the islands north of Xodales channel have triansru-
lar outlines, with their most acute angles truncated and point
ing westward. Elevations iire highest upon their easlein ends
and gradually descend westward. Cracroft island has two easy
passes across it, one from Port Harvey to Lagoon cov<., along
a line of small lagoons which the Indians connected by con-
structing a small canal through which they could float their
canoes during a high tide: and a second from Forward bay to
a bay opposite Klaotsis island. North of Harbledown ami
Tumour islands, myriads of small i.slands are congregated in
Queen Charlotte sound, protecting the western shores of Gil-
ford island from the Pacific ocean swells which roll into the
Sound.

^

Within this area of sixty-three Sf|uaie miles, live
hundred and seventy islands ar» lecorded on the chart. The

^m i^'^^ismm^'^f^^^^'::^^' x" wr^m
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Hvratvi nuuihrv „f ih,.„, ;„v ,.ov,r,.,l with 1r s ..r nu.rv IowIt
v.j:..tMt.oM. S„iM- „f il„.,M i.iv l,a,v rorks. s.. I„w tl,.-,t ilnv an-
tou UHially awash during a Mcrni; ..tilers rise t.. romarkahly
hiKh •'li"v:.ti(.iis wh.-ii thrjr basal area is cou.siilcreil. Mauj
of tlinii display, t.. a most surprisiiijr doKree, doop (yli.cial
Kroovii.ffs and striatioi.s, and sm.... „t tli..m (|iiitf ptrtVit
'"'•"' >'i"Ul<MiiuV i.utliiu.s. Althou-li no snow liidds or jrlac-
i.Ts arc now to 1,.. to.i.id upon any ot tii,. islands covcrfa I.v
this r.'port. midcncfs of i„

feat tire.

i'ornior ulaciation dominate every

in the northern j.art of tiie (itilf of (ieorKia. four inlands
Harwood, Savary, Hernando, and .Mary, and thr souihern ex-
trenutus of South Valdes ami Cortrz islands are of a verv
difter.iit eharactc'r from the mountainous and rocky islands
just des< rihed. They are composed alniosi entirelv cd' drift
.cposils, houl,|,.r .-l.-.y wi!h siralithd sands and -ravrls u|.i,.|,
at no point rise to more than 'JOd feet al.ove the sea ihe

iofr 'I'!^!,"^''*'
'" ""'"' '"'"I'-natively ijat laixls are I'XIl),

1200, -'00, 2200, 271)0. and 2:i00 acres respeetiveh The
southern shore of Savary is exceptionall v steep, the'expos <1

l.ank shouim: ,„os, ..l.^nly the ivhllion l.elweel, the l.oi.lder
cl^!y and the well stratiiied deposits. The southern p<u.|.
of Ilarwood ishipd, the extreme east end of Savarv. and
Hidalgo point on Hernando island exhil.it the nature' of the
roeky l.ase upon ^^ liicli these uncons(.lidated materials rest
When the dense forest KTowth which covers tli.> larjrer

i art
of these islands is remo\ed, vaJuahlc land will l,e aftorded
for a.irricultur.. and pasturajro. At present, sheeo are pas-
tured on Hernando and Mary islands. After the' timber is
out, care must be taken to provide tlie more sandy tracts with
some lowly lorm ..f vfjetation, such as prasses.'or the wind
wiu rapidly dimmish the acreapre by a slow vet steady removal
ol the otherwise l.,ose sa.id into the sea. With tlie exception
of the rocky points mentioned, their shores are. a.s a rule low
and dan-erous to m;viffation, for on the shallow sea floor
surroiindinjT th.-so islar.ds many larjre boubhrs are irre;rnlarlv
distnouted. Diirin- low fide, some of the.e boulders are ex-
posod upon the wide expanses of beech whicn are uncovered
in seme places; others :.r,.iect above the wat.r to a considerable
'iistanco ns a waininp which the mariner in these waters
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^''''' -xi'i-cts, liccimM" (I.Tp wiittT coinlitiotis iiMiuily exist
( lip«.' to till, slidif^. A Unr^ iKirinw rcct ul iMiiililrrs cxtcinlH
-outliwiiid fnan Mniy ishmd for a distaiRc ot a mil.-. Sonio-
u-li.it iiiiiiloiroi., to tl;c>r inlands arc Ihf low san(l\ toirat.'s, iioi

inor.' tliMTi sixty tf.-t ln>li. uliicli hord.-r S.iiiirrcl c.v.. on Cor-
t.z is|i,,i(l, the M.utliu.'steiii shore of llaidwicxe island, llie

Miutheastern shoiv of West 'I'liurlow island, and the vicinity
"f I'ort Neville and Hiinkinsoi) l.ay on the niaiiiland. A
'''' ""' ''''! ill Inil-'iil. may In. s.tii .-it a short ,iislaiH-c
from the I'owell river.

Tin' hays and coves of the island shores < orrespoud to the
lutor.il hays of tiio fiords oti the niainl ind. The eastern
shor.T- of those isii-nds wli-h ar.- (iiivetly adjaeent to tiie ni.iin
eo..«t are smooth in outline: Wa-l<a-na hay on (iilford island
lieitiir the only .xrepti,,,, to tlii> rule. In , "outlast, the wc,<;tern
aud most rointod ends of some of the islands have a fnyed
PPP". ranee, owlh!.' to the ie-entr;iiit nature of tin* slioiv line.
On •'"rt.'z, (r.ieroft. and the wst side id' <iilford inlands.
some of the h.iys he.id in shallow salt lajrnons.

The iham.els lotweeli the i-lands rej.eat the characteristic
leaiur.s of the mairdaii - fiords. They ,nv sin^rnlarly U-,',' from
-h.'ai-.. Ih,. e.xce.Mve depth of water near the shore maKes
It difficult to find anchora^re with a reasonal)!e IciikUi
t'l lal.le. Tn most instances, the soiindiii}rs recorded on the
chait do not reiiresent the total depth. The depths of the
channels ordi arily used hy traffic have l)een quite thoroughly
explnied. hit from the entrance nearly to the iieail of Itiife
inlet, for exaniide, they never reaidied hottoni -vith forty-
seven fathoms of line, exrejit ill ( »rford l.ay, .Sufficient
soundin<rs have heeu made to demonstraV that the hottom
has manv irreu-iihirities and that in .some ot the holds, at least,
the water hecrunes shallower at the entrance. Call cieek.
quite near its iiead, has a dei.lli of . ver .uie hundred fathoms;
»< Its entratice, fifty fathoms; and the neijrhhourinp channehs
l,\in,ir immediately in front cd' its mouth have a depth "f
twenty-two fathoms. As one would expect, the chart sh. •

many irreffularities of that portion of the sea hottom win
hears the vast .n hi[)elago of small islands in Queen Charlotte
sound, hut ev.-n here Arrow passajro extends throuf>h them.
maiiitaiiiins.' a persistent depth of over forty fatlioiiis. Kron,"

di^:
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Seymour nuircws. Axuk l.ihustom. Mii.it. (lu- I... k n» ui.i-
foriiiitv i.iu..iijr 111.' MM.iHlinjTs is must i.(.li...;,l)|.>- tluis.- ..» n,i-
'"""'••''' •" •"•••• lail.onls |„..,l,.M,^„.ti.,^.^ wni, d,.. .l..,t„.,l
nni'hiiijr to oiii- iiiin(lr<>(l iind s.-v.-iii>,.

\VluTt. tl... .•h..,i„..U ;.,.. (,al,„«. til.. Ii,l,.s ||„u .u,|,U
"'•''I .l.'V.l.ipn.t' li.MV\ ..v.rtull. ;,n,| w|. ,|p„M|s. 'I |,, t,,!,'.

pt.Ts ll... p.s.,,^,.. l,Hu,.,.n Van, Miv.-r iM.n.l nn.l th- ,„.,.i.-
'"'"'• '"'"' '">' '!"• .lurtl. ll.n.nvh (Ju,...„ (iMrl-.tt.. m.m„.1 ;.M.t
'!"'" ''" ^""'l' li'i'H.;;!. tl,.. StK.it .,f .1,,.,., .!.. I ,„.„ ;,,Mi ih,.

"I
* •;* ['*'"'>"[, TI...>oli,l... ....... ,„ ,|„. n..,tl,..rn p.H ,.t the

gulf, bi'tuv..,. .M,til..„at.l, islan.l .,,,,1 C^p,. M.Hiir., |„„,i,„..
ir.K stn.nK tul.l r,ps ulu.h,

. h..,, . fr.-^h wi„.l i, l,|,.xvn,i:
iir.' i'..nv..,t.;,l i,.i,. a l.-uvy . In.pp.v s,.„. i„ win. I. ,|,.. ,.,.„ .,;•

oafh wav,. ,s l.n.k,-, iul., a ,ha.., of si,,.,-], pinna.l,- 1 h .

ti< e fron, tl... north hw. t , pass Ihroujfh tl... , ,.n.t, Kt...l . h.n-
mis. S|.\n.-.s. -,..,„..,„• nan..us. Sn.-,. onm.us. th.. llol..-in-ll„ \V;,||and h.ikiataw raju.l-. uhi.h '^nluU- .n.l .M.s,. t tl,.. xv,.,j.r,..

shap,.d Vald..s isian.ls. .M„m „t ,)„. s.-anoTs pass th, ,..,..!,

N-yiiiour iiarn.Nvs „n ll... Var„.oi\..r islan.l si.l... „hiV|; ,„
on.- pla.,. ,s ,.„ntra,l,..l („ 70(1 yanj.. Th.. x.l.„itv „t ih..
turivnt uhirh pass..s !hn„.Kh this .-..nstii.t ,„ is'varial.j,.
vith lh.> tu'c: usually ,t iantf..s hetwi-eu M.vn an. I niii- kn..ts
l-ut dunn,; s.,n„. spring t',!..., wh.'n th,. tnaxinnin, ris^. .,) (,„„
t....n t....t tak.s ,.|:„.,., it a(tai.,s a rat,. „f tr,„„ (."n to tu.-Uv
kuots.t In mid-d,ann..|. Ifipp!.. l;,„.k Hm.s t., w,th i, t-.v,.
latho.ns ,.| Ih,. snrta,-,.. an.l ov.-r this sp..t tl,.- uai,.,- ... ,,!s
H, d..,.p ,.,|di,.s. In uat.hinK th.. tid.- ri,.hii,;r thi.,„^r|, ,|.,,
".•nT..w .ham,..

I
••ujtl, >,i,.|, i,„„„.ns,. i,np..|,i.,sit v as i,, ,„•„.

duce the api.t-aian... .,f faIN ,„i,M.l..|ahK hiKh.'" a,, „l,v.|--
\-r ,.ari v,,.!l af.|.f,..-ial.. ll,,- ,naiu,.r i„ whi.-h a s,„aP v.-sv.-l
ot ins,,tti,-...nt p„«,.r w.,„ld pa>s ••r....Iin^. wildlv .n.t ii,t,. t(„.
>?ulf the nuTc sport of the whirlpools. '"^ In s..v..,al p,,.- ,..,.-

'l"|ll. of th,.s... son„.u|,at similar i.h,.nom,.na n.av 1... M...n
alth.iUKh th.. lid,. d,„.s n.,t run with so ,,M,.at v,.I,„ i'ty,

I'll \l\ \i;k.

Already n.cntion has lu-en made of the fart that the fionU
head m low delta lan.l.. the sands and nnids of whi, h hav..

IHriti.Mh Columbia I'il,.t. \Wir,, p. ;;4S.
-V..lnc.lU\ .T 's Vljv..|ir...j. \,,!. j! ., .1-1)

•>*impsoM'8 .lourii..y~K,',ii,Ji"th.'. W.h'm ,|i,ri„;- tl„. v..jiarx tstl )i
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lii'en ilcp(isi»i'<| liy viKMiiis wIhki' v.illi'vs CNti'tlil liir iiitii tli.>

muutitaiii^. Till' u^ill.H (if IIh'm- v.illi'v.s <li'^|iluy :.i> iliiiiir.! iii

i-liar:iclii, ^iliit (lie ;iliSiiui! of m>ii waliT is t lie (Uil-' Icalurf in
•^liirli llicy ilitltr Ircmi lli,- tionls tlifiimrlvf.-. In Ki'iiir,il, tli.-

ffiitst li'ariu'f (iiiiii- an i Hii iciit walcrtln il, si-jiar.it iiiic *lif

-iriiiiii'- wliiili ml. r lli.'s,. iiii,i> (.i tlic mm fn,iii tints,. wiimIi
iiiiin int.. III. II.. i, of th,. Intrrifir l'!.iti.:iii. Wiihii, (Imh

•listricf, lio«i.\..r, two iivcr>, tlio lloiiialLi in Hutc itiict

and the Klfiia-Mi'iic in !\iii>,'lii inlit, li.iv.- tl'di !i.mii walrrs
in the iiitciicir |iliil...Mi. iuui |ias> < nni|.l..ti.!y tlmmj^li fliM
lialiiri'. T«n UMTS .li-cliiiru:.. int.i \\\i- heads i.f siiiiic nt tlii>

ticinls; into l<iitc inlit, lh.. llomalKi, and tin- Smitlnrat.'
rivt'rs. tin- litter fluuinj,' liem the southeast: into l^mii.'-li-

JH)rnu^'ll inl.t, the Mast alnl West Il^el-: ami into Kni^li!
inlet, the K lena-Kleiie ami the Ah-asli-ma-aNi . All ot these,
in eoiniiion with the smaller Mreains at the heads <if the (itlier

t'ords. tlou Ironi I' sha|ii c| valleys aeniss low L'rade ihllas.

'I he lldiiiaiko liver. whii li is thi' lo"i«;esi , may lie eoiisiden'il
;i> t>iii<al. While (iipssiiijf the miter (part of the delta, the
v.iuh (if iis v.ill. V i- aliuiit two mile-. It i ; a .'apid, muddy
stre.iii, alou. .KM) l,.el u width. h:it. in phiee,,, ii a .'.imes

.1 liraided eiuiiacltT, si-r.-adiiif,' out to ovr lOOO feet. A sand
liar extends arios, its mouth, whidi h.is tram one to two fV(.t

of water over it at low tide; within this olistruetion the water
deepens to one and three fathoms. i A loni^, narrow side-
wl;. Oi steaiiier, lii.lo.ii; i i.^ to a liinili..r < ,.tii|i.,ny . is i:ov. plyinjr

on til" r!v( r. which ir. r'portcd to he navi;jalde for lioals and
sMiail si,;, lie IS for a dislaiie,. of alioiil Uviiily iiiih-s. Wail-
dinfftou writes as follows: = •'I he vall..v of th.. Iloni.iiko
"river jireseiits a de,.[. eiit or lissure throii^fh the Coast l»aiij,'e,

varyiiii,' from three miles to less than a (juarter of a mile iii

"'width; i, ,><:t miles in h.iiKth. aie! rises impereept i lily to a

iieifrlit of 'JtO') f(!i.t or more, win. re it ent.rs the plain heyond
•the mountains. For the first 'M miles ii|. to the c.inyon or
<lefile, fhe lied of tlie valley is coiiiiiosed of diluvial soil, oon-
'*istin<,' of a sandy clay or loam, and forminjr a hard dry
I'oitom. The canyon itself is (exactly one mile and a (]iiart<.r

'in lonp-th. Beyond the canyon, the valley apain forms and
"opens for aliout six miles. The liver after this is apain
lUnfish Celuniliia I'iliit. ino.'.. p, L':!S.

-•Ovprlaii,! Koutc ttiroiiL'li liritish N(,ith Aiii,.ri:.,.. i.v Mfp.^,1 \V...l,!is».
ton, ISfis. '^

^!n?^rr^S^^S^^^r^^M^rM^-i N^
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iimfirii'd til a li.iin.w ImiI fdr >ix iinlfi, when the \ali."y onro
mon- <,iH'U> ail. I I.TUV..1H Its \\m ;,,u1 |,.x..| a>|M(t, « imh a

'muiniuMis up ic tlw |il.,iii.

"Tin' lis,, ill till- v„l|r,v tl.nii-li a|i! .,iclitl> uiiif,,riii pK'siity
I'Msi'lrraiil. vanatioiiv, Tlnis. ||„' iMiiy.m |pr.sriils .1 risr

' '11 :{0'^ liiilrs iif only S(,() Urt alinVf til.' s,M . T|„' nv.r tli-ii

''(((ilir'i iiiiirli 111. Ill' ra|i|il. ali.l i![\,-s t-i l''i' II.vM tllirlffll

"lail.-H an .is.iiit priilpiil.lv <.f i.Sd iVi^i, alt r vilufh, l„r fniiy
"nlll.v IIJ) III I'lllli l.aKi', iIk' use (Inuitli L.s li. t,:tt» li.t.t, bi'-

•vdii.l \\ !ii( L tlici:. is 1- sliarj) ascent |..r a • 'ii-li. i>t mihs lui'iti

"iif ..ay 1 )(l tt.'t wlirn III.' Mliiiliiit 1. 1 w.il. i-icii i.s alluiicd.
• ri.f iilidv.' ti^riiifs II, MM. Ill (,.111- , 'ii' (I n.i(!,.r"tl as (inly
".•i|i|iri>\iiiialc',"

The liv.T iv(ri\',- i:ia'iy rapid 1- ,ii,,,ii,. \,li,,l. ••,i,v ii,.i,i

^i'""''--. ^ * "t wliifii (U'sci'tnl aim. St In ill, -uain riv, r.

•SiMiU' lit tln'sc viicanis liavf l.i.nijflit .'.. >
1 r;r, . L.tiiitjcs

iif (li-i'iiN Jidiii iliL- iiKiuntailis, iMi>iiif.' lliiir :., ,|s at ( - ihr
Ilomalko valley considtTalily liijrli.T th m iIm- !ai„l .1 tVvv
inuidr.-.l I,.,. I Hum ,.a<li >id,. „f (h,. sln.,iii. "

'I'iiir y-iiiiu'
nulls fn. Ill its h until tlie rivcr divid.-s into ta^t and w.vst
•raiicht's. ol vvliuli Wiiddiii^'ti.n iolli.vn.il the Mrst. 'ria-
.-istiTn liraii'h .xt.nd.s ior .V. milr, from the .iumtion, at an
alliliid.. ol' :!,.-,(HI f,.,.|. lakiiiM its .,s,. :,, ii ,.||,.||,| ,,f Jaki's, Tli,'
iaiir.-l of llii.s.. |ak"S is Tail lya.o. ]:, ,„i|, „ |„,|j,, wlios.' oiitli-t
IS Xi miles from the source of the .jver. and is 'J.Tr,' feet al.oNe
'he sea. I'pon leaviiijr this hike. I lie river is one Imndrei! feet
will... ai>,l for lifleen iiiH,'. ilcMiniN at a r.ite of 1 foot in IdO,
when it Hows raiddly thionjrh a iiairow defile to the .junction. J

Ihe preredirif,' desi njil ion shows that the main ^t^e•,lIlls

have a[.i.ioxiinaie<l to a rtapo ,,f maturity. The e.vtcnsion
ot the valley-traets so far i'to the inounlains and the restric-
tion of lak.s and rapids to the upper reaches are. at ieait,
indicative of a well-developei! dri-.inng:;.

The Khna-Kleie- river m.ws swiftly and -eems to carry inoiv
mud in suspension than the Ifomalko. AVhile jiassin^' up
KniRht inlet, the waters .vere first noticed to lie sh>htly tiir-
I'li' at a distance of 4^) miles from its head, and thev her-ame
more milky in appearance as the head of the inlet" was ap-

^>:'^:n^;7: ;;!'\<^!('\^: ;^'^t''''' '" ""^^"^•^' '•^""'"»" ^''^«'-
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I)1'«);ic1iim1. Tliis iiv';r flows minss ils dilta in two main dislii-

I'litarios ill wliicli tlicic ;u a lew jdw islets, ((.niposi'ii, as aiv
tilt' ht'ds of till- liver eliaiiiiels. of (.'ravel aii<l eoai-se |iel)l)jes

which iiavo Ix-cn swept down tin valley. The river flows
swiftly, lint it is repoi'ted that small Imats ean p:iss up it for
a distaiiif of eijrlit or nine miles. 'J'w-ho miles from its

mouth it is said to fork, and a larec ^;la(ier, whiih o<'iii>:es

the valley (d' the wist Itraiieh. deseeiids into till' main river.

'I h" Ali-i>sh-nia-:iki. (he seroiid river which enters .he nead
'f Kuij^ht inlet, flows Irom the S. l'., dis( hai>rin.ir thioe.irh a
valley wlii(di is alioiil a mile in width. In its lower course,
it follows the left side of the valley; it flows more swiftly and
its waters are not so mn/ldy as tho>e ol the Klelia-Klene.

The otlier riven* whic h dtdiouche into tiie lie.ids oi the hords
art- snialhr. lint pr.sent similar K'iidients, the ndativ,> inland
extension o!' the vallev-tiact lieiii^,' dependent ii|ion the size

of the stream. For e.\amip|e, tlie West river, at the end of
Lou^hlioioiijrh inlet, is navi>.Ml.|e for small lioats to a distance
of three mile^ tlntii its iMoutli, when it is reported to lieconie

more rapid and shallow.

At least four types (d lateral strcinis enter tie-," tiord.s.

Those which disehaiye into the side hays are nuite similar
to the iai-eer rivers alieady desciilied. 'I'heii liioiintai ii-traits

are not so far leinnxed from the sea and, in s.ime eases at

least, they flow in \' shaped nolehes uliiell have liern iiici d
within r shaped valleys. The rivers which enter (»ifnid h.iy

itii Jhite inlet, and .Salmon hay on Tidia iulet. may he cited as
examples. Mesiihv these, then- is a mu< h ,\(niiij^cr series of
.streams oecup.ving V shajied valleys and dcsceudin^r the
slopes in a sncK'ssion of foamine- rapids and catarac;-: these
shade over into those po..sessiiijf still less distinct valleys and
an intermittent flow. A few streams enter from valleys the
months ut which are situated at various levels ahove the deep
water in the tioids. a feature for which (lilhert proposed the
name •'hann'infir val'ey." From the nioiit'is of these hif^h
\al!eys, the water ileseends either in a series of ra|)ids. or l>v

in.ikinjr one irrand hnal pliinjfe of several hundred feet direct-
l.V into the hord. as at Cascade point on Kni^'ht inlet. This
<o.ist is leiiiaikalily |ii( t ui es(|iie (liirilijf wet weather and e.s-

pecialiy in the months of .May aiel liiiie, when the winter's

^ -
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snow (,n tli.> liiKli.T l,^.•l^ i> n„'liiiiir: tli.-ii inyiiiuN i.l l.ois-
t.TOUS riVllK-ts, ijuit.' ..rtrli l,M|.iii^ :, tlir.UMiiHl (...•t ;it ;| liliii-,

VI.. witli on.. : tl,., ill til. ir !•;,.•.• t..r tli.- >.-.,. Tlii, toiiilL
s..ri,.s of stifiinis li:iv.. no .Icfinit.- vall.-.vs, l.iit s.-.^k tli.. most
(liivct iind .M>y r..ul..s, ottii: tollowin^r th,. pjitlis pivpared liy
:iv;;I: IK .l(.'o. In th,. >.|)iiiivt iim'. ill.' ii.iiv^cs whicli tllcy as-
siiiiu- i.Ti.l tli..ii t.Tiii of lif.. ill.. l..|H.m!..|,t .|iiit.. Iaip.|.\ 'iip,.n

th.. i...sitioii of til.. r..(.-..<liti!r sn.iw lin... Kiiiiy in 1h •
i th

of June, 1792, Vaiifouv.Ti ic. .)i-.|...i th.. foili.wiiijr .j..>.ii|ii,,,i,

of ih<. Coasi l{aiip. in th.. vicinity ot IJut.. Inh't :- |h,.
•stiip..|i<|..iix M,..wy liarri.T lisinjf fn.ni the s.-a alinij-lly to
"the .•h.ii.l-.. fn.iii « !i.>s.. fri>ri,l Mnniuii th.. .liNs.ilv in^r sii,,w

"ill fo:uiiiii>,' toiivnts nish.Ml .I.inmi th,- -i.l.'^ an. I . haMii> ..f

••its ruirp.,! siiifii.... ...vhihiiinji: ,ilt.../,llit.r a siilijini.' t!iniif<h
•'Rlooiny sp..<ta.l.. \vh .h :.niiiiat<'(l naliiiv MM^nii'il to hav.'
••.l.'-.T....!. N.it a l.ii.l n.)|- a livin<r .ivatinv was In lie sc-n
•';in.l th.. roaring' .,f the falling- <:ilaia.l. in .v.iy .Inctioii
•|iii'.lil.lf.| th.'ir JM-infT h.^ar.! ha.l any 1m.,mi in ..iir n.^isrhlMMir.
'•ll.ioil.

"

^'"•'1' '.'l^''^ ^'1'' tiiiily iiMm,T..ii^, liolh up. .11 th.. niainlaii.l
an.

I
on .nn.. .,( th.- isiainis witmn thi> .ii-tii.i. .\ >ii,.aiii

which . .liters (il.'ii.lal.. .ov... on Kiiitflit inl..t. ih.ws fn.iu I'.mh
Urowiic lake, which i> al.oiit on., mil,, .li^tanl. Tins la!;..,

"Iii.il ha> n,.v..| l,;...n siii v..y...i. i^ ivp..i t..|| t., 1... alM.iit tiv..

miles long, eMen.liiig towanl th.- hea.l ..( T.ipa/.. haihoiir;
II IS iiarr.iw ami hmir. Iiciii,,' iiiipriM,ii,.,| l„.|u,...n roi'ky nIi.,iv>.

ami pr..s..nliiijr an aj.p.'aran.-.. of what ..n.- miirht .all a tivsli-
water tionl. A i..w limi.livd f....t from its ,,uil,.|, th.. vtr..,,m
laIN .IV...' a i.Mky -ill alimit ti.|i f..|.t lii^'li.

riii; rinijo.- \\i> i-i.\m,,.

The .uiid ••Ijor.l" w.is hist ajipli,.,! I,\ tj,,. .\,,rw,.^nanH to
flio ion^', narrow ami ,l,...p inlets .,r amis ..t tli.- s,.a wlii.li
impart an ...\treme iiivKularity of oiitlin.. to the west coast of
tlo'ir native la^i.l. Wh-n it was f.oni.l that this ph vsioKriiphic
type n.peats ils,.|f up.m many .,th..r sh.,i,.. .a. in \,-« Z..alaml.
I'ata^ronia, Hritish Coliiml.ia ami Southern Alaska, Lalira.lor,
Hathn Lan.l, (iivrnlaml. I.'.'lan.l. aii.l S,,,l lan.l , . t lii> l,.rMi >vas
l'orrow..,l fn.m \,,rway ami driven a position of u'cm.ia! sjunifi.

'\'iOii„in,.r',s \,,\;.^.,.., \ ,,]. ||, p. |,|-
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canco. The origin of fiords is a subject that has arousoii cou-
siderabh- discussion in gcoloKical literature, and has been pro-

ductive of divergence of opinion. Some of the earlier writers
icsditfil 1.1 (l(>\ui\\,ii|iiii>r or taiiltiii!.' in uv<U-v I.> I'Xphiiii tiif

depressions, "rents" or splits which the fiords now occupy.
Modern .study has led to the lielicf that the ramifications of

the fiords delineate witli apindxiiiuite e\:utitude tlie lines ot

drainage wliieh were developed wpou a pre-existing land sur-

tace: that tlie^c de|irc>>i(iiis aic hugely the result ot the
f; sion of pre-glacial streams, the courses of whose valleys

were determined by the regional trend and slope, variai)le

resistance to erosion of rocks and their structures, prevailing
joint systems, lines of faulting or sags, in the initially up-
lifted land area. Many fiords are known to follow lines of

faulting, but the faults m.iy be coiisideied as lines of weak-
ness sought by pre-glacial streams in the sculpture of their
valleys, and only iiulire<tly esi)biin the directions ;;s~iimed

by the suburergence which has formed the fiords. It is tJie

presence of the .sea within these valleys that has created the
major difierences in opinion. Some writers e\iilain the tiords

as a direct and natural result of a subsidence of the land mar-
gin, in whidi tlie lower jiortions of the valleys have lieen

drowned, and the hill and mountain toiis eonv.rte.l

into a fringe of islands and peninsulas. The ex-
ponents of this explanation admit that tlie slopes of the pre-
gbu'ial land surlaee have been smoothed and rounded by the
ice-fiood of the recent glacial period, but they deny that ice

has the i)o\ver to scoop out rock basins. Other observers
claim that the ])rol<ing((l scouiing and gri" 'ling action of the
glacial ice which followed these valleys has not only pro-
foundly altered the enclosing slopes, but has excavated rock-
basins in tlii'ir lower ends to depths below s.M-lcvel : that.

upon the n-cession of the ice. the sea followed the retreating
margins ot tie- glaciers in neighbouring valleys to distances
inland C(ures]ioiiding to tlie variable length^ of such nodeil
basins. «

Tntiiuately connected with fiords are the long and narrow
lakes in glaciati'd countries which oc upy trough-like depres-
sions, some of which are rock-basins of g-^eat dei)th. The
form of the fiord basin is similar to that of these glacial
lakes. In fact, the (uily <litTerence which exists between i er-

^^kMWF'i: i/jst'-^.
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tain tior.h inul some of those lakes is to ho found in tho tasto
of the w:itor. It is a romarkahlo cointidonco that the distiibu-
tion of such lakes and shores fretted l)v fiords is restricted to
regions whieh have been heavily glaciated. More„ver th«
Keolotfical records along fiorded shores almost always demon-
strato ]'.)st-(Jlacial uidift. although it must ho ro-
niemhered that suhsidenro. or -"a positive dis|)lacoment of the
strand line," as it has i.een caH..,! l.v Suess.t usuallv leaves
no immediate records. In liiscnssing the origin of the.e lak.w
and fiords, a downward crust, I movement is advanced as the
cause l.y some, who base their argument largolv uj.on an
analogy with recognized "drowned roasts," and a glicial
cause >s a.lvanced l.y others. The latter explanation, which
r.^gat.le these lakes as glacially ..xcavatod rock basins, within
pre-,Mst.ng valleys, and the fiords as similar basins which the
.sea has ontored alter the ice melted away, is attracting a con-
stantly increasing number of adlu-rents. It mav !.. of interest
to record the opinions of some of the observers 'in other fields

/ s a result of his study of the larger lakes of Switzerland
Hamsay, in IStl-. conclu.led :- ...'-.hey did not exist as
akos after the disappearance of the glacier " "iheake basins coul.l only. I believe, have been scooped out bv
ll.^-tr.e continental ice like that of (J, nland."-' Lubbock'

in his Scenery of Swit/erlan.l" agrees with Ileim in his
stiggcstum that:— 'The mountain mass thus concentrated on
a comi..>ratively small area would, from its enormous weight
fend to sink somewhat into the softer magma below, which
of course would have had in this resp.ct the same effect as
.f the country had risen. The result would be to dam up
he rivers and fill the valleys. In fact, spoaking generallv.
the great Swiss lal.es are drowned river vaijevs "

Ifein,
seems to have demonstrated, from a studv of the terraces
About some of these lakes, that there has been considerable
post-pbH-ial warp.ng. I'enck, on tho other hand, foMows and
makes more convincing the contentious rf Ramsay

In this "Scenery of Scotland," Sir Archibald (Jeikie
• ontrasts the origin of lakes and fiords as follows :—

.

^
ITh.. Faro of the K.-.rth, hy E. ,c,uos, (tr..n,lato,l by Sollas), Vol. TI.

STho S,.,.n...;v of Swit^orlan.I. l.y Sir .Inhn Lul.bo.k, l^nn, p. Ifi,-;.
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"to my own miud the view that tLtfrsc lakes have hccu mainly
"cioilcil |i\ |;mi(I i< . si'fiijs most i:i aiidrd v\it|i the eviclciice

.iiiii 1(] !ti\(ii\>' ill. -.malli'st iiiiiiilii'i lit' ilil ticiillies and coii-

"trailictidlls."- 'J'he imlds are ^^n\^\ yj.'li-- that iiavi tn-u
suImiicihtiI li.MU'alh ihr msi. ' lie.\ jUdXr 'hat the west -idt-

"of the island has siiiisitleil m ;. nmiparat i
. ••! \ leeeiit t:ii.i.ij[f i

(•al lieiitiil anil thai tin- tides now elili an<i thiu »v her.- n: uli!

th<T<- was t he murmur i)t liitmKs iind wateitails. -

Helland^ was an ardent s,, jipurter of the v>e\\ that !iiit(ls

are of jrlaeial luijrin < iiiiei-rniuK Norwav, he says, '"'riie

"land is liirme<l ot recks ditK'rent in e(ini|pi)Sii ion and oiigm,
for wiiich reason tiie country troin the tir>i has had ,i \ery
uneven surlacc. ( ti, i|,-, llion-aihU ot rill- and luers
I'ejfan tlieii woi ,, :in.i. iireviou-, t,, the (ila.ial I'.|i.k1i.

"eroded vallr\> iieue or Ir- . .'u •]< ai'd broad. iJnrinir il

'the (jiaci -Is followed, on the w ii'di . ihc coiir-c ut these

"•iilaririufr .•iml --liaiuni: •li.-m ' llati^.'n, wli,. airrees with
him, states that "it 's im| .issihle to ,.. ut tjiat ;icfi itiormous
quantities of drift ha\ lieen nireuecl froi,. .\or\va\ :ii

'Qiiateruaiy tiiee th.it we iiinsl loo*. lor marks of deinidalioti
"ol <|uile a- (J|-e:it de;.M'.-e ::- oil, lai.-- and tlold-

< >f speiial i: i're>t |^ )|,,, v;iiiiaJiie cont n lull ...n made liv

.Vlidl'ews, who had 'i.ol >c. iiiiiej. as v,.en .1 n-^i.-it of .''oriiier

or |ires.-ijt int. -use irlaeial ion uiKii '. • u.a.i. . slliii.v of llie

New Zealand lioids. Ahei desi.ii)ine' existiri;,' topograph e-

teatures, ami « . .i,t 1 a-t 1 .lu- iIm- himl loriii- |iro(lueed I'V

-treains and ice-ilnod eio^ioh, h. uiiie-, Niilisidi'Ut e lia^

"(dtell heeli advance, 1 to i\pl;..iii t hi' deplli ot liord waters,
'Against this th" a.ihor woiiiti -ironifiy iiM.te-i, unless siqt-

ported liy ohs.'i vatloh ... .Subsidence post-datilitr
'^'lacial times tleie has eertaiily been n, \eu Z.-alalid. but
"apparently nolhiriir apjiroaehinc ihe depth- rt-<|unc.l n,
'sink these idd i. Ii.innid floors :?tW feet or more below the
-ea-suifacc

. Uock-lta.^; n e,\.cii\ ation aion(^ old
"stream channels below base level .luwatf peri(«K of ma.viamn:

IThe Scen.'ry i,f S,ni laii-l, hv Sir A. inf^tia,-. Vmir, p 'SSt
-'n>i(i, p. isj. '

II iV"
!'" '•'''"•'I'*' I-»l*'<"^ '""I <'ir.,ii.- St, VH-wav ami fere.- » Ian. I. ^

t'l'lie (Jl.i.-ial Sucifssi.,!! mi V.iriva-- t v \| Hier^pn mi,- ,-,f
(:>!. leey. Vol. 11, ism, p. 1 :.':..
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l•|^>l.(.l,^•, . n\sT AM. |s|.a.\|.s. H. i . ..-

""'"* ' <"" -'"•"' ^^^'1 --li^rht l.t.T.ln.unin^. is a sulHnent
"i'X('l;(li;in(ili

'" '"^ ••"'" )'"ii <'u Ml.' (i,.ol..>.v ..r til,, (jiwristown
MiM.visi.,,, ,„ .\..« Z,..,|,,n,l. I'ark' stat.w ll.af ••|,i.l>..s
•L«»a. H^-..... M„t.. ..,,,1 |„|,„,,,„ ,,,,, ,,„|^. ,..^,,j.^„.rate,l rock-
t.r-^ -.K.j„ , „„, ),, „. „ ,,„. ,|,„„. „f ^1^^. ^..^„^.^.^ .^_ ^i^.^i^
t|.> l^. ||,;,t -,„,,.. , tl„.>n hV i„ 1|„. track ol faults
v^ T|..t Th,. .a,s.,. „, ,1.,,,. t„nnal„.„. altl,n„Kh tl„. faults
.uuht .-.> ,,!,,v,.,l a ,.ar .„ .hfrniiMiMfr , |„. situation an.i
;l"-.;<;'>..n ..t -h.- ,... .da,.,! vall.>ys ,u whirl, these lakelets
(If.

In ,lisrus.,n^ ,1„. ^r..,,,., , .„l,i..H of ulacial .rosion.
I MV,s. who „a. ,.i:, „„,„.,i ,u ,,„.,,l,i|„i„. „,„,„ ,|„„ ^,„^.
""';•''

V'*"''
"*"" ','' •"^-- •'* ''l-'-l

• -ir f-anal ,M„s,on a,,, ir!;,,,,] ,„„.. ,,„ ,,|„„,.,, „„ ,) .„,j„„
nt t,la.,a...l ,.oaM. - „.,. p, ,.-^.Ia.-,ai ,,„„.

, ..,l..,| to a..onnt
»'' 'H. ,^,.„l,ar t.atun.s „f hnnis Th. j,lanal .hannels

..7^ ' ••'•' -1''^ '"-'I'-i •- 'I :..^-.h.. i,.,. ,n..|t...laway, wnh..ul a„y tr,„. s„l,„..r^,.,H-,.. ' j,, his ,.x,.,.||,.„t'''"-.••<. •rin ^,Mil,.r„:.. VI, M. ,ins In- (i!a,-i..rs
•

1,,.
.•ios^ n-.th th. f„ilow,«e >..„to,u...

: --The s,.„|,„„,, of rnou,,-
tiii^a* I.v ch,,.,..rs ,. ...i „„„ ,,,,,,,„, 1,^ ^,, ,_,^^^^^. ^,^^_^^
w^.Jy a,„l ^.., .,,- ,^,„„,,,K. ,ii,„,,,„t..,l, that it savours
..-! .Mr...,,,- ,-..», MM- iu=-i„ any l,,i,y.-l lo .l.-nv tl (li.-acv of
e'fl«.Ja] erosion.

"

V.;rv M.aav In.... „t ,.v„l,.„. hav,. I,....„ a,h,,.„,.,| l,v(iill...rt^Hi lar- ". urnn.u.,,,,,,,. ,|,„,i,.,,|..,( v,,^,^^, ,„„,.,,,^,.^^^,^^^^
dacal ^r.«„.. has 1.^,, .«.•!, a pnt.-r.t fa, tor it, tln.ir .levelo,,-
^^....t tkat n ,-^,-t„„.,.. ,n „s..ir a .-.ufK. ..-nt ..xi,la,K.tinn for
"' ''

' '
^•"" "' «li«' prt'-clarial valleys i v the sea. It

,'
'*' '»'• '*' n..iK.rfauc,. fo f,,vs,.,it a]i anal vti,-,lstmlT «E **«^, f.«t.m... larp. „,.! .,nali. ^^lM.h .haraeteriz.,

he w^ ..„therK- -.,n|s .i^. ^ ...,, ,,, this ...port, in or.l..r
r,' .r^-r.,n^ d r^K \^urih^...:r.-. .-ar-niarks as those in

)-r«.- R«M,, Va' a.-.- -mo. v,>i. TXIX. ,. "a,
\V. M. Davis,
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Most of the ilatu included in this description was ohtuined
at low levels, but the few ascents which were made tlemon-

strated that the ice-sheet exceeded Dawson's^ estimate of

3000 feet. Many of the slopes and summits, as scH-n from the

fiords, present a trlaciated aj)pearance to 4500 feet, and it is

difficult to estimate the amount of ice which mnst have stood

above this level in order to impart characteristic jjlaciated

forms to them. It is not improh.iMe that the jjlacicrs of ad-

jacent mainland fiords varied somev.hat in thickness. In the

area to tlic MHilh lifKux - cstiinati's the .Iffvis iiilrt triliutary

to liave be,'!, at least riOOO feet thick. A thickness of 5000 feet

of ice would exert a pressure of about l.'{0 tons per sciuare foot.

It was under thi^ great pressure tliat the rock-fra>riaents,

which were frozen within tl.e lower surface of the ice, acted

as a powerful abrasive to produce the forms which are to-day

referred to as fjlaciatcd.

A deseriptiiiii will h^re be pivcii of those features, large

and small, whiih may be attributed to the eroding action of

glacial ici! within this region :
—

(1) Stniifi'iiis. (iri>iii-,.< iiiitl l.iniiiid Furnm '] In- >j(i\vl\

(r"c[)iiig ice mas>cs, \v hich filled these fiords to an altitude

(if 4000 feet :iiul more above the present sci-level, inscribed

remarkably (listinet records ujtou the walls and tloors over

which they moved. In some [)lace> the ice a< led like saud-

paper. in others like a heavy iilough. Ovir considerable

aicas its tr;iils are faint, oi have been efiaced In cNposure to

th. weathir since the r»*treat of the ice; but upon many of the

-.,:;'aces of till' iii;ts>ive tr'''"i*o ""tlie writing upon the wall

IS as fresh as if it had been pxeeuted yi'ster<lay. r!speeiall\

distinct are the stristious and grooves m certain patches along

the zone wlin'h is laid ban' during a low tide, while high u[i

on some of the mouiitaui sjojies near the sljor,.. grooves iiia\

lie distinctly s,.(.ri from tlie v.ater. The polishing and smooth-

ing effects of the ice are exreptionally clear upon some of the

rouniled surfaces, fr*>m which the ice has removed even

granuJar asp(>rities. Every gradation mav b." found, from
mere srratehes to deep and broad grooves in which a man
may cifectually enneeal himself from a lateral view. Some
of the deepest trwigh-like grooves were riotired at the inoutli

iTrann. Hoy. So*, of Caiuida, V. L VIM, StMt.
2f'aii. licol. Surv. Report No. 9mi. I'.ids. t>. L'j

IV, ii. .'M, IsiXJ.
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(b) (ilu.ia! i:r,„n.. ,„ l..,u^l,l„„nu-l, uilrt.
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..< Nuu.!,Kat.. rn.r .t t h- Imm.I .,f JJ,.,,. i,,!.., . iu i, . n v J... al,-
t.os M. K.uKl.t n,|.... l,„t ...iM'.i.ll.v up,.,, M.n... o. tl.^i.lMHl-
... (^M.,.n ( l.arlnti,. .,,.,,.1. I(a„M„. i^lan.I, .u,,^ „t ,|„. s.nall..,
.^l:^..^ ,n )l„. .I,..,,,,..! „| Knl^Hil inl.t (,,•., .t, ,.ntraiin.) •

an.l o,,..,s m th.. vinnily .,f i;,l..„ ,-|,„„l I,.,,. ,|„ I, ,.„:
r.-KaU.<l .Mrfa.vs ,n ,..rtain parts, .,«,„« U, .h. -i.vdop.uont
I'l pli.tiiiiiid paiallrl ^ridovcs.

<"|'l.<•^^alls.,Mi,., ,i..,,l,. tlu- s„,a.. a.ul m-ov., ar.
us..,.ly a,n,,,;r..l l.u, i/.,n.aiK . ..xt,.,„li„. ai,.„. ,!,. -i,!.., .,,

..• H.lls and >lop..s or wrapping, al.nit t|,.. , !,,| sinla.-...
•'.•n.Monall.v tho.v curve upuanls .,r ,lnu„w,,r,l

. |...,,,.,
I'-H.on ot the .,ro..u. l,..injr al,,,.;. ti,.. inn.r ..1... .,f U.e

.e fund. \\ Ihuo ,.ot assonal.d wul, t|„.s.. ,,,„., tl... I.iljon-

l.oen cause,n.y nu.Mu.lities of its 1,...I: l,y .,'..,•,,. lA'dth
"I "• valley, uln.l, caused ..,,,-..,1 ion ,n.d risnm- in tl,,.
..arrows, and spread with eonse,|u...,t drs.cnt ,n th. Lmader
eross sections; ,,ossil,ly l.y the intiux iron, son.e ,^il.^,ar^
>f ae.er uhl.h ^vo„Id cause resultant readjusln.ents widnn th..
plastic n.a.s. he interiors of n,any of the .moows are
1-ii^hed ,u hnrly >.r.at,.d. and th. writrr has con., u. ihr
•"..c us.on that son,,, of these furrou s ^^c,e forn„.d not l.v aMnple ^roup,,,^ or ph.u-M.-lik.. action, hut l.y persistenily diVty
streaks With, n the ,ce, whose ahrasivo action tuav hav.. l.een
:.s j,Mad,n, as that whi.h cause,l p„hM,in^- upon oth,.r surfa....>

, ^V'*"
'"',"'">• ''"^"' '"""'' ='" i"itlal ^rroou. which

><>< heen Ki.aily d..,.p,.n,.,l l,y (im.r ni;,t,.rial.

In several ,,Ia..es where the slop.-s were steep with a nuue
"r less round..d surfa,,.. pe,.u|iar "lunoid furrows'" or -...e^rent.c RouRes" occur, which are sin.ilar to those desc,il„.d hy
IJe l.aski.i Packard,- Chaniberlain.J Dalv" and Gilbert 5 Th,.v«ere numerous and well-developed on tl„. l,.,, side of'th.. en"-
trauce of Hond sound. These crescent shaped .1. pression. ar..

lArn.T. .»,„ir. .Si.. ISC-t, V„|. X.VXVln ,,
..;-

4» ,; w •
"" •*' ^"" Tfppnrt, 1SS3.S.; ,„, om„„i

'

i
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ai.rllI>^ ".ii till- (iiiwiiM sill,., wliidi j^ tmrii'il lowiir.l llir iiin'<'-

tion tmm «liiih the ice rum.-. Th" M>f\t concavt' cd^fe in

loinrh ill mil.' i.f tlic liiiicx uimI -.III. Mill, III I. III,. IS. 'I'Ih- ilis-

tiilin- l)cl\MM|, tliiir li(il?is villi. 'S fnmi tl|rr<' ilicllcs »> ;i fiiiit

in widdi, ami a ft'U have si iiiaxiimiiii (Icptli (if almit two
inrhes nl that point tliiotij^li v. Iiich their axis of syniineiry
passe-, Soiiietiiiies niily sitijjl,. Iimrs liaxe ilevej.iped, lint fie-
i|iicnth they aro aiiaii^re.l in a series, uiih a <'iiiiiiii<iii a\m,
will. Ii IS loiiicideiit with the direefidii of the striae. It would
seem that these peculiar tracks are uiidouliteiliy the result of
jrlaeial action, which, howpver. was assisted in their foriiia-
tioi) liy a tiiideiicy of the jrranito to exfoliate. TIh ire in
dravrtfiiii^ u iioulder across tlie edjres „l ihese dormant .ih.l iii-

viMlde plate.s would exert shearinj^ .stresses, that woiil.l lause
ill.' outer iKirtioii-, of th.'-e layers to scale otT with an inner
iuiioid fracture.

Cjl /,'arhr ]/n„h.„n<><. 'I'lli- irhni;.! loriii is , 'specially
charai teristic of the surface of manv of the smaller islands.
Thi'y appear as lnii>r swells or elonjrated litiminnrks, which
nre parallel and trend in the directions assumed liy the icp-
tlood. The\ have a luoadly convex lonjritudinal outline, or
a jrentle slope on their stoss side, and a steep and roiifrh face
on the lee side. \ot only do tliey occur upon horizontal Hiir-
fioev |„it ,ipon slopes and occasionally they have been carved
ufion steep clifTs. When in tlio last position, they seem to lie

flatter an.l hroader. A few id ti^e mountain summits which
wcie covered l.y the ice have t)l(> tlowMiir oiitliii.' of the loclie
nioiitonii.'e type. Simw moinitain, .'UKIO f,.,.| m altitmle, as
seen from a jioint near Indian island in Ifavannah channel,
presents such an ajipearance.

({. /)„i,u,J Si,r/„<r,. Many ot llic -lanile liioinifMli-
Iiave the form of domes, with which the name Con. '

is

frequently associated on the map. A few of them are of a
reniarKalily symnie'iical I hi\e shape; others are irrejrular,
hut most fre.pientlv the dome outline is developed oiilv on the
side which fi.ces the fiord, while hack from the shore it

merpres with the peneral niountnin assemMa>re. Their sur-
faces are nsnally ,|uite smooth ,ind firm, Imt ,.ften .lisj.lay a
tendeiKV to peel o(T in cirved plates or scales. Son,, m*" the
scales have dropped off, others adhere closely to •' -arface.
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M'.usly .(.m|.r,.s.s,„„ w.,s tlir nil...
'

'''''; '''^""" "'" ""-•.l.m,... nr.. ,1,.,,, l ,„ ,,.,, ,.,

iMr.lIy 1,H ,l„„l,t..,l iift.T a stu.l.v ,.(• .,tl,..r . i.,,-., -,.,.,,
, , ,,

,, r ,

'^
' "•" '" ''

'
liiil- \ :ill:il Kill-""'""='"• ^^""''••'-"i'i^r th,. ;;h,,„, iv,,„.l, .,t,.| ,1...

iM-lll;il iiin'< 1m'1v\,,
,"

""•' J-'I;h,.-,I .Mni u'Im,.,;,! r.,,,,!,,,,,,,. „.,'•-" •'-'-'''"'- 1— of ...,,ii-;-;,; ^i^nz!' Ill' III m
""""'":•' ^"••*""" >^"'" -l.i"^'"<l t- .ts ,n„v..„n.„t. „.„.. 1,.,| „i
^<<Mir it in :i fairly miifdiin iiia, 'mt.

(4) r .s7,„/,o/ r„//,„.. All „t ,||.. f„„,l. a., I l:u,-.., la, ,1

^:|lkvs w.thin tins district have tl.n ha,„,.,;,I I' sha,,..,] . n,-.
-'••tion (if !i ffliicially oroded vallev.

'•I)mn..s .,n,l Don,.. St-,i. turr of th.- U\^h Sierra ' bv (; KHull, (i..„I, So,., of An, . Vol. XV. K.O.l. ,,,, .S ;(4.

' liill.iTr.
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A w.iit'i- stream erodes a V shaped valley, iu which the

anfjle of (h'cli^'ity of tlie lateral slopes depends, in general,

iijioii till' amount of elevation of the land, and the stage which
the river lias reached in the development of its life historv.

A inattire river is one which aas been at work for a sufticient

length of time to cause the rapids, waterfalls and lakes to

retire toward its headwaters. In a niountai 'lus ((luiitiy, its

valley, which was canyon-like when young, has been widened
in I- lutrast witii its depth, and the river sweeps in serpentine

curves upon its ilood plain. The view, either up or down
stream, is limited by the presence of overlapping spurs, which
alternate upon either side of the valley in positions dependent
upon tlie winding cliaracter of the river.

r'rom the description already given of the mainland
fiords and of the rivers which enter at their heads, it is evi-

dent tiiat they present many of the characteristics of mature
riveis iu common with otiiers which emphatically distinguish

them fi'om this type. The TJ shaped valley, the truncation

!ind alignment of spurs, hanging valleys, through valleys and
the jiresent configuration of the floor of the fiords are not

features that are associated with the development of the

mature type of stream valley.

When young, a river may flow in the bottom of a deep
canyon, occuj)ying all of the floor space between the walls;

during its later stages, it follows a channel which threads its

way along an established flood plain. A glacier, on the other

hand, occupies the whole rnJIry, filling it with ice to a depth
commensurate with the amount of precipitation and the pro-

longed frigidity of the climate. The viscous nature of a

glacier does not permit it to readily adapt itself to a valley

which has been eroded by the more agile movements of a river.

The glacier proceeds to adjust the stream valley to a form
more suited to its own cumbersome advance. Valley glaciers

must widen former stream valleys very considerably, in order

to produce the initial change in the shape of a cross section

from that of a V to that of a U. Within this region thev
have not only made this change, but they have given width
and depth to the TT when once established.

(5) Tlic Truncnfinn and Alignment of Sptirx. In widen-
ing a stream valley, a glacier truncates and otherwise alters

the overlapping spurs.



I'l.vii V.

¥*-.'

(a) Casea.le point, Kuight inl^t. Show. Iiati};!.,- vallfv an,i tlie ta.e of
a trunt'ateil spur.



' !«*'•» •*• <i ^^tr
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(b) Cas.a.i,. point. Kaight inlet. Shows profile of the truncated sspur.
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Soiiit' of ilio spurs within tlieso fiords h;ivi' bcfii shorn otV

•omplotcly; many others have been so worn back that to-day

they presuut very steep lower slopes, and occasionally ter-

minate in cliWs whici) ;iie ol'li'ii several hundred feet hitfii.

This action on the part of the "laciers has piven risi to ionff

"reaches" alonjf which the spurs are in almost j)erl'ect align-

ment. Knight inlet, from its mouth almost to Glendaie cove,

presents such a reach, which is 3'J miles in length. The
channels between the islands h;ive had their spurs so closely

shorn tin t for long distances the view is not obstructed by a

single prominent sjjur. The bluntncss of the ends of tlie

iBland<< on the east side of .Tohnstono strait is a striking

feature in this relationship.

On the other hand, a good many overlapping spurs stiii

remain, but the modifications in form which they have

suffered make plain the methods used by the ice-flood in its

attack. While the greater thickness of ice in the central por-

tion of the valley was wearing back their faces, the lesser

thickness of ice which passed over them profoundly altered

their original shape, and, in several instances, imparte<' a

remarkable concavity of outline to them. The spurs on the

right hand side of the Klena-Klene river are worn down to an

almost common level. (Plate VI.) Occasionally the ice from

lower depths see'ns to have arisen and jiassed over their outer

ends, for th'^ striae were noticed to curve obliquely upwards

on the upstream side of a few spurs. Xaturally glaciation

was most intense on this stoss side of the spurs, which in

many cases proved to be such effective barriers that the ice

literally flowed around them, as is evidenced by the steepened,

rounded ;r d horizontally scored surfaces. This is especially

true where the fiords have a winding course, as toward the

head of Knight inlet The glaciers have accentuated the

receding el.ayments which in mature river valleys alternate

with the spurs, and in doing so have rendered more prominent

the base of spurs themselves.

The step-like c 'tline, which characterizes a few spurs,

has been produced by glacial plucking, where the ice has re-

mold large blocks whose size and shape were previously de-

termined by the jointed structure of the granite. It was this

process of plucking, combined with what seems to be the
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<ii:i»i,0(;ic.\i, M i;\ i:v, ( a\.\|).\

'"<"< import.,,!.. low iM.t s,,,.,. jfrin.lintf ixtion of ih.. i.

,

whuh ha. rauH...! so ,„a„y ,.» .1... o.u.s to n~n ar..! uhi.h
has otheruis.' all.iv.l the torn, ol th.>>(> valL-vs.

'H- ' '-""'^i"^' "! liin,. i„i„, ,-, ,•.,„„ ,,|„„^ ,^,,_,^,^ ,t,,, i,L,."Uthnr „r v., Mir of tUr .|,UI<.
'

which
1 1 s

"" ^"v";-. Th,.>,. ,,n,phith...,M...hap..,| h„lh.„>. wi,h~nr I,,,,, s, ulp,„r,.,| l.v ui.livi.lual ^rla.i.T., ar.. n.ost „unuM.„.,.
H'nong (he h.Kh.r alt.tu.ics. l,„t in a fow instan...s thov ,1...
.st'.'rul to witlun a f.-w lu.n.InMl fV-t ot s..a-l,.v..l. Many o'f th.
UKher sun.-M » dnjues are .till ,„,upi,.,l l.y patches ot u;- or
"'

>'''"<-'r''^
H'h seem to .linfr like |i,Mpet> to the steep walls

••r are situated in hollows hetween the peaks.

In the ..xeavation of rirques, the i,,. not only deepens the
floor l.y Its e.ns.ve power, hut with a sappin-' action, whieh
IS not as yet thoroughly understood, it causes a recession of
t

..; ro,ky walls. This recession is supposed to be produce.l
H.i.'tly l.y the repeate.l frce/i,.o. and thawing „f the upiMT and
st<-eper ,.art of the wall ( -heruschrund--

, . alonjr the line n,
the ereva.s.se which develoi.s at the head of the ^rh.eier '

I he
'l"l.ris which ,s thus pryed olV l.y the action of frost an.l
Pl=.nal plucking', ,s removed l.y the glacier, which use., this
material to .sc(.ur the th.or of the cinpie.

Some of the serrat.-d and scalloj.ed mountain ore.sts, ^^hi^h
impart variety to the wi.lesj.read rounded summits, owe their
irrefT,,];.,.,,,. ,,f outline to the develoj.ment of a scries of small
<miues which arc almost adjacent to one nn,.ther. Kxaniplcs
of such crest ines are especially numerous tow-rd the head.s
of Bute and Knifeht inlets. Many of fhcM. s, unit cirm.esare situated above the limit of general glaciation. .\ot onlvhave they been hollowed out by modern glaciers, but in them-ip.ent stages of their development they were probal.lv

,^1W^^^'
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<b; ir,.a.| u( K„i^ht i„|,.,. i„„k,„j, „,, ,,„, ,.,||,.^, „,. th..'Klrn:i-KI,.,„. nuT
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occiipiiMl hy ice iluiiiij,' iiitt'i-l iliiri.il vpoi'lis, ami lor u timn

iiiuiim(>diately prrcuiliiiu' the (iIikjiiI pcrind. Tin- ilfsii'iit ot

the lU'Ve !"ne, wlmli acconipaiiitMl .lie fnriiuitiun of < oiifliictit

icf thefts, niiiy liavc prodini'd [laiisi's in thi' lii»t(iry of tlicir

t'losion liy ifi.'.

Some of the .siitnnut cirqufs upon lht> lowtT niontitainii

sot-ni 1(, have hccn foriiu'd .since thf pcriml of niaxinni i(.-

liood. lor fxanip' •, the (ii(|iif«i ^liown in I'latc \'
1 1 la)

nrc situated at an altitm > of a little less than MOOO f.ut.

Niinifi-oii.s lar>ri' « iri(iii's ari' ^itllatl'd Iwlow the levid of IMci^to-

1 f!ie (devi 'ion. The largest of these old ^laeial reservoirs,

wliich w:i~. >een within this area, occurs just iH-yond Cascade

f)oiiit ii Knight inlet ( IMate VIF di)). liocated in a

corner whicli is shielded froni the sun, its situation is an ideal

one for the ac('Ul!iiilatio:i of ice. 'I'lie fresh appearance o* its

splintery sky line, its steep, iock\ walls, the low-lyinjf, shid-

lered pa^idies of snow and ice, and the lio«-shaped outline of

the terminal morain(> impress the oliserxer with the rapidity

in the near past of vanishing glaciatimi.

(Tl 'l'hri)ii<ili \iillii/s. .\ot oiil\ did the iee-tlood llnliart

smooth and Krac(>ful outline.^ te, the summits over which it

jiassed, hut it carved out (' .sh;iped passages across the ilividr.;.

It doer, not seem possil)le to t)fTer any other satisfactory explan-
ation or the sky lities |)iesented hy certain ridges within this

distric',. An elongated mountainous (distruction, situated in

a position transverse or slijjhtly olili(|iie to the geii(>ral direc-

tion of ice ni 'vement, would afl'ord the most favouralde con-

ditions for the formation of this glacial feature, since it would
he analogous to a <lam across a river. Where [ire-glacially

eroded notches or passages existed in such a harrier, there the

largest volume of ice would flow across (hiring the period oi

iiiaximii:-! Hood. Kveii if the ridge were then covered, the

rising or subsiding ice-flood would continue to move through
the ])asses for a longer time than across the crest. Such pre-

glacial passes would thus he altered to the form of FT shaped
through r<iUei/.i.

A heautiful example of a valley of this type may lie seen

inland I'rom the head of Topaze harbour (Plate VIII (a)). A
similar valley of even more remarkable diagrammatic outline

extends across the penin>ula between Boughey bay and John-
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stono Mruil U'.uo VIII (1.)). u„ ....L.-r si,|.. ..f th. vall-s
which |.i. m's «h..

, .TiiLsulu ..t .1 iM.i.it whrn- it is „hlv .., ,,1.'

•'[".' " ;i"-'ri.'r in umIiI.. th.. i.i tain, n^.- . uil.. ,l,r,i,,|lv .,,
allau.h.s nf al,.,ut l.-.(l(i |,..-t. Son f th,. ii.,.fn„„ |f:,v ,„n ,1

ckannol sa«..,l its way across a pass ii, a ,livi,l,. whirl, t ,r-
incrly separated Bou-hey bay an.) .I„hnst.ono. (Ith.T !,.»

.^s^mawm.
w
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(b) Through valley, looking west from the hea.i of Boughy bay.
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striking examples of this topographic type were noticed in tlie

district.

These through valleys lic;ir iMiipluitic testimony in iuvour
of most vigorous ice erosion, or, rather, of the great length
of time during which the ice was flowing across certain di-

vides. Tarr,* who first descrihed them under this name, ells
us that:

—"In some places in Alaska, the ice is still pouriiiK
across the divides." I'eiick has recorded their presence in thi'

Alps, and Davis,^ under the heading of "Glacial Overflows."
has described the same topographic features from the Snowdon
district in Wales.

(8) Hanninn Vnllri/s. Several good examples of this pm-
miiii'iit fhii'ial tratiir<' occur within this n-trion. cme of wiiirli

is displayed in Plate V (a/ Where they open along the sides

of the fiords, their floors are i.iimated to he from one or two to

twelve hundred feet above sea-level. This discordance in level

between the tributary and main valleys constitutes their most
striking characteristic; but in addition to this, they possess

the same ( shape<l cross section and truncated spurs as the

fiords themselves.

More than any other single physiographic feature, hang-
ing valleys of this type have convinced many students of tlie

potenry and vif-our of glacial erosion during Pleistocene time.

It is recognized that, although under exceptional circumstan-
ces the tributaries of a river may assume a hanging position,

such lateral valleys ai'e very dift'(>rent from those wliich are
met with so frequently in glaciated mountainous districts. In
the very earliest stages of ream development, the trunk may
entrench itself more quic. ly than its tributaries, but such
hanging valleys re not a normal feature of a mature river

system. During the stage of maturity, they can only be de-

veloped by a variety of possible accidents. For example,
faulting may cause the main valley to drop down in the form
of a iii'abeii. leavini: the ti-ibutaries susiieiided along the face

of the fault scarp; or, by rejuvenation through uplift, the

parent stream, because it foUjws a rock formation or struc-

ture which is more easily eroded than that along which the

lateral streams flow, may entrench itself more rapidly than

iPop. Sci. Monthly, Vol. LXX, 1907, pp. 99119.

2Quart. Journ. Geol. Soc, Vol. I.XV, 1909, p. .^41.
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Its tnl.utnn,.>: ,.,•, wl.il,. crossinp an ari.l irKi...., a river .nay
receive tnl.utanes uhi.l, are su si.asnmdie in tlieir flow that
ti.ev .re unable to e.st.l.li^l, an a.eonlant jnn.tion with (hemain stream.

Other events, whieh are equally exceptional in the life
historv of a normal ruvr system, may form hanjrinK valN.ys-
l.iit the.r oe.-urrenre within this region apparently cannot' I.e
explained iron, comparison with these al.normal (.roducts.
Hence the suggestion, that they are modified lianKing valleys
which were en.de.l l,y pre-glacial streams, seems to he elimin-
ated.

If is lu-lieved that they are the result of diffen-ntial ice
erosion; that the discordance in level expresses approximately
I ic d.tterem.e I.etween the erosive power of the v.dume andhu nness of ice which occupied the main valley and that u hid.
tiled the trib.itary. The mathematical accuracy of this im-
V.n'] proportion is modified, however, l.y the wi.lening of themain valley, through which process not only the spurs were
truncated, hut the lower courses of some, of the tributaries
were shorn of,.

. Moreover, some of the lateral valleys must
have been occupied by ice for a consid.'rable time after the
ice had disappeared from the fiords. As the soundings on the
charts show, a widespread and uniform elevation of this dis-
trict would conv,.,-t many of the lateral bays and smaller fiords
into banging valleys.

i

(9* /Ws.
,,f thr Fionh. At the head ai some of the

smaller fiords, the deltas are as yet in the initial stages of
their development, and an opportunity is thus afforded to
examine bed-rock comlitions Some of the fiords have a wi.lth
at their head which, if their origin I.e attributed to stream
-^rosion 1.S net in accord with the narrower valleys which ex-end inland. \\ ah-ka-na bay on the east side of (lilford isla.,,1

ir K "Ta "" "''\ ""'^ ^^''"'^•'>- "'"'• "" '-' .nainlandmay be cited as examples of fiords in which deep water per-
^^IFor further information concerning hanging valleys, reference is ma.lo

-^,^'^^^^. iiiS"s,^i^^?i- ^--•- '> -• -
Vo\ l6,"p""7'j:§o'

'"^^"'" "' ' ^- «-^^'"'- «""«-'• Soe. of An... ,004,
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fists troiii tlif fiitiaiicf almost, it not (Hiite, to the head. Ex-
cept at the mouths of the streams whore small deltas are form-
ing, ilie shore at their heads is bounded by solid rock, wliieh

descends <|uite abrui)tly into the sea, iiresentiiijf :iii aiqiear-
auce of a modified or overridden einiue. It would seem that
in some of the fiords there has been a retreat of the head in-

land, produced by the sapping action of the ice in a manner
analogous to that 'ly which cirques have been formed. lu
those fiords which head in large deltas, similar <((n(litioiis ma\
prevail, but being masked by these alluvial deposits, the bed-
rock relations are not so clear. The deltas have been formed
since the last advance of the ice, and if it were not for the
prol)iil)ility that their rate of accumulation has varied greatly,

they would afford a basis for calculating the length of post-

glacial time. During the glacial period the heads of the tionls

were characterized by retrogression; since then they have been
the scene of aggradation.

The maze of islands which fringe the

I labyrinth of channels, many of which

(10) 7'Ar /.shnuls.

coast are separated b.\

seem to defy an attempt to relate them to pre-existing stream
systeius. A\'hile some of the cliannels arc fairly unifoiin in

width and dejith, others have a definite narrows, where the
water is shallower and away from which, in either direction,

the breadth and depth "f the water increases. This latter con-
dition implies the submergence of a divide. In some of tliese

narrows, the water is so shallow that they are only navigable
during high tide; in others, the divide is then barely covered;
ud a further stage produces ragged peninsular conditions.

These gradations are well depicted in the accomiianying maps.
Some of these islands have l)een formed liy the simultan-

eous deepening of the strike and transverse valleys through
»ii!> -.

. ring and excavating action of the ice; but a larger
II mil

;
seem to owe their origin to the dissection of ihe inter-

tiord bilts through the headward recession of their branches.
W hat w.Me once lateral l)ays. situated more or less opposite
to one ai other on adjacent fiords, receded hep.dwards until

their wa.ers united. When the divide betwt - wo such
>i i; ' es had been sufficiently lowered, the ice juld pass

..•.ff it during the higher stages of flood, creating i through
valley, the floor of which may have been eroded to a depth
more or less in harmony with that which prevailed at the
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iiioiitlis 111 the liraiicli.'s. It sciins i.roljiilile that if a suttU-ifnt

length of time be Krantt-d, a chanin 1 of uniform depth and
width iiiij^ht thus be established.

Kxcopt in tlicir M'uward cxtcusiiiiis across those liords

which are i)arall<'l with the Coast Range, the number of
islands witliiu tlie transverse fiords is small. The occurrente
of islands within fiords has occasionally been cited as a fea-

ture which is inc Mi'.'stent witii a glacial origin. It would
seem, rather, that tleir j)resence should be expected. While
widening their vali<->.s, the glaciers would not only i ncounter
the ditterential resistance to erosion of rock structures ind
composition, but also pre-glacial irregularities in to|)ogr.phy.
Some of the islands are situated opposite retreating spurs, and
doubtless represent the position which the spur ends once
occupied. Above sea-levd. a few spurs may be seen, which
are .so concave in profile that their outer iiortion is consider-
ably higher than tlie inner. (See Plate VI (h).) A cert;iin
amount of submergence would convert the o-*.r part of such
a spur into an islet.

Islands situated within a fiord may lie regarded as a trans-
ient feature in its development. It .seems impo,ssible to con-
jecture how much tlieir altitude has been lowered by that
agent which blazed its trail with t' e striations and deep
grooves which to-day appear so fresh upon many of tlicir sur-
faces.

The .sandy islands, Harwood. Savary, ilernando and
Mary, - 'her with the similar areas on the southern ex-
tre. ,. Cortcz and Soutii Valdez, probably represent por-
tions .,1 a g]->cial apron which was deposited in front of Ww
(iulf of Gcorg. ^ glacier dui ing a period of hesitation in its

retreat. The lllO^. exposed iiortions of their sandy shores, are
being rapidly worn away by wave action and tidal currents.
The position and form of their sand spits are. likewise, a
direct resultant of the directions assumed by the prevailing
winds and tides.

Conclusions.

In accord with the eviden -s presented, the writer believes
that the fiords represent pre-Glacial valleys which have been
very much modified by the processes of glacial erosion which



al <ii:(ir,<)(in Ai. SI iivi:\. < a\.\i>a

were iictiv." (luring a l.-ug period ol Ume. niiring lla- I'loisto-
'•••ii- ji.Ti.Ml, irliirirrs (l..sr..iHl,.il Im , Mimw-Hflds on tlir w.-st-
.in slopes ot the Cmst IfanKo. tii.'iliK tl.ese vuH.'V.h, iit tlie
tunc of maximum Klii.ialion, to a depth o .t least helweeu
four and five thousand feet. ThrouKh certain >raps in the
Coast l{auj?e, such ns those afforded l,y the valleys of the
Honialko and the KI.iia-Klene rivers, a certain amount of
Klacial ice may have emerged from the ••fordilleran ice she.t"
"'"'•'' "••;"l'i'''l llie inicTior plal.aiis. I'a.siiig westward,
these valley glaciers of the mainlan.l l,ecame confluent on
those forelands whose altitudes ,vere l.elow the upward limit
f glnciation, nnd among the off-shore islands where the

glacial mass also received triimtnries t-om the mountainous
Ulterior of Vancouver i.slaud.

The data collected concerning tlie directions toward which
the lec l,,.ue.| corrol.orat.s tlH' views which Were ihlvaiic..,! I,v
the late l>r. (i. M. Dawso-:, JJetween Vaiicuver island and
the mainland, the ice flowed hoth to the northwest through
Queen ( harlotte sound and to the southeast through t . (nilf
of (ieorgia. While the major porti.i, of the large tnhutary
glacier, wIikIi emerged from Kute inlet, passed to the (iulf of
Georgia, a part of its ice seems to have discharge.! thr.)Ugh
(iirdero channel t..ward Queen f'harlotte sound. From a
Inca1:nn near I'liimper l.ay in Discoverv passage, the ice
moved in these opposed direct.' jns.

In its movement the ice was controlled largelv l)y the fein-
iiosifies of the valleys through which it passed. 'Within th..se
hords where the mountains on either side rise above the up-
wiud hunt of glaciation, this control of the ice movement was
absolute; but, as is to be expected, where the ice spread out
upon the lower forelands and islands, it moved in different
•iMctions at differ."!.* l.-vels wit».,n the ice-sh.-t. The low.-st
portion of the sheet followed the channels, at e less depth the
ice passed across the obstacle-, in its path, but, in doing so,
v.as nifiu.'nced by the irregularities oJ their topography For
example, the ice not only passed through the channels about
Hanson island, but it apparently moved across the islan.l in
t. general northwest direction.

The evidences of the potency of glacial erosion in this dis-
trict, as described m the preceding pages, are so convincing

Ka l^^: W: .i^WJJEL\
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that the niitlii.r is ltd td tlic loriclusion thut In its pnidssos
the vnlli'ys .vorc not only w idrm-d, Imt tln-ir lifpth .s in-

i.Tinseii liy :it least from oiic to two thoiisiiiid fci't. 'iiiis lu-

treastd depth pciiiiitted th<- sea to occupy the valleys upon
the recessi'Mi of the ice. Some sulisuleine nmy nlso Imv,. talv.ri

pl.ice. but of this there seeiiiN to !»• no jiroof wiuiin this region.
On the other hnml. the exist, m, of termeis of sainl and
gr.ivel, and of stratified clays hearing marine shells, atfords
direct evidence that post-fflarial uplift has taken place.

Kl.iii; \' WD KM \ \.

The coast of Ilritish ('(dunihia is remarkahle for the density
of its forest f^rowth and the larjje size of its individual trees;

but the distribution of this timber wealth is far from uniform.
Aloiiff the mountainous shores of the fiords and channels tlip

greater ])roportion of the trees are small and of inf.'rior <|ual-

ity. This is due to the lack of soil coverin>f and exposure to

the prevailinjJT winds. In some places, barren and polished
walls of i^rnnite are almost as destitute of veyelation as the
day, thousands of years auro. when they were uiuovered \y,

the retreat of the glacial ice sheet, (iranite mountain on
Bute inlet, which ri--es from sea-level to an altitude of r ;.'(.{

feet, is a most impressive example of the manner in whuli
such rocky slopes have resisted the advaine of vegetation.
There are no less than four Uai- mountains within this area,
and one named .Mt. Maresides. From this extreme there is

every <,'ra(lalinn to .lie viudriiiis trrovvth which clothes the
slopes of eiisier inclination, and the dense, majestic forests of
the valleys and more level interior areas which are sheltered
from the vitdeiice of the wind. In many places, the forests

clothe the s!o[)ps with such an imp( netral)le covering that the
geologi^t has little o|)portunity of interprc.ing the rock struc-
tures w hich are so effectually covered.

The Douglas fir ( I'seudotsuga Douglnsii). which is in great
demand on account of its length, straightness and strength,
is abundant in the southern and eastern parts ((f this distrii t.

Xorth of a line extemling from the entrance of Call creek
w-estwnrd through liaibiedown island, luily a few representa-
tiv 'S of thin tree were seen.

U'^or more general informatinii, soe Xoto on the Distribution of snei"
of the more Important Trees in B'-tish roliinihia. liv (i. M. Dawson. T'le
< ai:.i.ii;iii X.ituralisr, Vul. 7X. Xu. 0.

x"'-:i:>?=^
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Other coniferom ipecie*. which in greater or less ubun. net
.urifriliiilr in.iik.'lalilf timl)fr UiroiiKiioiit the wliolo id lui
rfgion, are included in the following list :—Western ci<*lttr

(Thuja gigiinteu), hemlock (Tsuga mertensiuuu), Meu/wi
spruce (I'icett ."titchensie), yellow cypress (Thuja i-xcelsB), utMi
th.- wliit.- pii„. d'inu" mimiiiola). s. luh i u. . I'miis . „n-
tortu) grows in a scattered manner vi|)on i'

rocky slopes. Uemlo-k, cedar and H|inice ui

size, and, north of the lino pri'viously mei
V far tlie most important tinil)er producern

ctJir. which hud lieen recently felled, >v i

and hiu! a diameter of twelve feet at the i

cypress is usually found in the ':iglicr altitu,

< harlodi xmud descends to tide level in .1

•Sargeaunt jiassage just hack of Die cannorv

With the exception of the yew (Taxus hf. ! -lia i

(Alnus riilira), deciduous trees are not coniiiion. -

line fnmi about fhntham Point on Vai. iiver I

ward to the entrance of Toha Inlet, a fe^< «hnii,b\
the eveiLToen arhutus (Arbutus ]\[en/;ii".ii „ • uf
in tliis district is a sainll tree which is (.it .-n tw»'lv
inches in diameter. Near the const tl roni? le;.

(Acer maeroi)hyIlum) is sparingly font .1 fe» n<i,

tin sfiecies beiiiff noticed as far nortis is the hm^
inlet.

--» ui j niuTt-'
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The dense nature of the forests along this . - jjii#
largely to a luxuriant thicket-like undergrowth « hici ter-
spersed with fallen trees. Kspccially is this true ,.f t<.. ,.,Me
localities alonjr the actual shore line to an altitud. of aOWJ
feet, and in all valleys and ravines. Often a pede*. rian may
traverse a considerable distance by choosing a path along the
larger trunks of fallen trees, which frequently bridge tlie hol-
lows and thus raise him ah.,ve the tangle of brush md fern.
The alder, elder, dogwood, willows, crab apple, saluion berry,
blackberry, raspberry, ferns and the prickly devil's club are
the commoni members of this undergrowth familv

In the interior of the islands, the forests are often loss im-
penetrable, and one may walk along upon a thick carpet of
iPor the iKum.s of „tli,.r shnil.s, floweriiic ,,I.ints, mossex .in,! lir-honn

^c^r1;i^!^^np;•v,ri^a^""•
«''^''- «-• «"-• -^ ^aZL!-!^
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iiioK« .iiiiDiiff li tfiKiintic trees. In certain inland purU of

Siiillli \'iililis I iinl, llnii' MciiiH til isisl ^fcmil ividciii'f id' m

LTi'iit |iirlii>lii| 1' tiiicst till'. If I lie iiKiis :iii(l vi'tfi'dililf miiillil

111' ri'niiiM'd III ii iiplli (if M I'liiit or >Iik1iiI.v morr, a iliiii ' ly'-r

i>f wiioil cindi-i il idii'ii i'\|iiisfii. \i) aiK'iciit I'lmtrt'd '<ltiiii|>'t

«iTr tiiiliii'd sl;iiiiliiiL', uliili- riihi tcl'>. siimi' id' whirl) im> llilli-

dri'dv iif yours old, show no nitons < f firo npn Mn'ir liurk.

The ;-io('ii clilVs and lolly tn-is arc a natui iialiiijit for

ruiiinTdiis I'avrirs, hawks and rrous, wiiost" prescnv prolialdy

explains tho almost complott^ aliscnci' of sonffstrrs. 'i'ln- iaijfi'

• ihii' uTiiust", tlu> riin'rd t'l'ousf and tlit- spriici' parliidiri- ni-

li.iliit ihc >iiniiy spills wliiTf llu- fonv-t is least dense. Aquatic
liirds. ^fiills iiiid several varieties of diiek arc ;il)iin.l.. lit, larye

colonies of the former iisinj? Mitflenati h island in the (inlf

of tii'or^ia and Deep Sim McIVs nn 'riiliuiie •liaiiinl as urst-

mt! t'roiinds.

Hlack and cinnaiiion liears are eonimon nymn the mainland,
especially ailing (he iijiiicr readies of Knight inlit. fn>ni

which locality ti few >?riz/li i have also licen reported. The
lower wooded slopes are often covered with a netwoil ^f wdl-
Iroddeu trails worn liy the Colnmliian or coast deer, ctid on
ihf mainland, windinij paths of the daring nioimtain txnwt

I'xtcnil upward to roiiirher and hij.'hiT levels. Deer '—emed to

ill' esjH'cially almmhmt on Cortez, Val les, Thnrlow and (ill

lord islands and in the vicinity if mainland streams. The
mountain ^foat lives on the niainland, lieinff iP'ist numerous
on Bute and Knijjht inlets. The liig-'uirned mountain sheep
is scarce, though it may still ho found among the more eleva-

ted peaks. Otter, mink, marten, and heaver, altlimigli om e

plentiful, are now rarely seen.

The more important fish in these waters are salmon (five

varieties"), red and reck cod, herring, dogfish, and ooiachans.
The hairy or harhmr seal was frequently seen. Whales were
numerous, especially in tho vicinity of Bute and Toha inlets.

A eomhat which was witnessed hetween two whales and a
iwordfish served to reveal tht presence of the latter. Along
the shore, hetween the levels of high and low tide, the rocks
are widely covered hv harnacles, which are frequently so

ahundant ;hat a 'tniformity of app(>ar'\nce is imparted to dif-
ferent rock varieties. In the limited aruu-s where sandy
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Imch... I.«v,. |„.,.n form..,! larR- .l.,,,,,, are pi. ntiful. o„ „.«
i.or.1. ..... „fSax.uy isl,,,..! ,1... larK-.t ,l«m H..t in Mi.uat...|.
n.i« sh,.n-(,sh fonnn an Mnpoitant ..|..,„....t in (I... f.,,.,1 ..( ,|,o
In.l.ans. the kitrlu-n n.i.l.li,.s. wl.i.h an- ..f »,v,,u.nt ,...,„-
r."n... .ons.HtM.K il.i..Hv .,f Ih-ir sl,..lU. A I.tk.' v«ri...v ot
"•'.Itl^h of (. ii.l, p„l,.|.. 1 a h'U hnllianllv ...l,„i...,l's,.a.
..n...m,n.;H nn.l nunu.n.us ,ral.> a,v also pr...niM..nt inhal.ilant,
..f ll.r htt.„..l „.,.,.. In tl... ,u,.r., str.M.m. nn.l lakos. ln,„t
lire iiKist iiliiin.lant.

AdHIci I.TI hi;.

Th.. trav..||,.r win. pass... throu^l. tl,,- n.az,. ,,1 uat.Tways in
lis nM.untain..ns .lisfri.t uun rva.lily r..n.e to tl... .-..nrlusion

that It ..n.rs n.. in.lu.Tincnts t„ tliuM- who .Icsire to rarrv on
"Kiiniltural pursuits. Topojftaphi.-ally it is not invitin^r.' ,.„t
tho .•limat.. IS so rav.Hiral.l,. that all lan.l whi..|, is si,ital>le
for .ultivation shoul.l 1... x^ork.,! at m.iii.. tini.. in th.> futuiv
Hut lands and ^entl.. sIojh.s .ovr.-.l will, soil ar,. of v.-iy rare
or.nrn.n.',.. y.-t there are ni rous small isolat.-.l aivas of
arable lan.l. whieh in total mr.-atfe an.l fertility repr nt a
consi.Ieral.lo pot.ntial wealth of i.Kricultural pr.'ul.uts.

The lowlan.ls rl th,. ni..uths of Mie rivers an.l str.-ni.is. com-
P0S.-.1 of ino.h.rn delta .l,.posits, an.l th.- pat.h,.s of bottom
Ian. Is aloii;: some of the valleys, possess s.,ils which are of
Rnat f.rtility and .'nduran.-e. The most exI.'nMve indivi.lual
ar.s.s .,f delta are those, alr.-ady m..nlion.Ml. at th.- h..M.N .,f
Toba Hut., and Knight inl.>ts. At the h.-ad of Knight inlet,
the KIrna-Kicne rivrr .^nters with suHiri.'nt swiftm-ss to de-
posit eoarse an.l barren gravel ah.njr the .•hann.d across ,t^
delta. As a rule tluvse flat lands are covered with srass and
'""'^'"' "' ^•'•'•I' i"<«' forests al.uiK th.- marjrin. A laiRe
part .il su.li all.nial plains are subj....t to tlo.i.ls fr.-m the sea
during the hiKh.'st ti.h.s, and from the i\>\uk of the riv,>rs
when the miow i.s nudtiuK "pnn the m..uiitains durinjf the
spring an.l early summer. Xot only mi^ht this ditficultv oe
r.'ni.'.li..d. but possibly considerable ar.Ms of what to-day are
nni.l tiats at low ti.le niipht be r.-claiminl t.. form extremely
ferlil.^ tracts by the construction of a system of dyk..s. The
lateral .Mnlmyments alonp the larger fiords head in similarsmaer lowlands, which should a Vord an opportunity for the
establishment of .seyeral happy homes, with p;,rden=
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In liOiiKlilMnuiidli inlet, till' ,!i,|n., ,,( flu. .•i„i,,,i„jf 111. ,1,11-

• ains nro n-lutivi'ly not so >.ti-. . uu\ ai,. lotally nivfifil with
irhiiiiil iliiti or -ml tnim.il l.< the ilruiv .,f vctf. tation. Willi
this I'xci'ptioii fiirniiiiK and Kiinlmiinf .iIohh: thi' slmri's nf tho
liiiX<T tinrils iiiiist Im' r.->tri<l.'.i t-i ihr ar.'as of i.'luvial .nielli,
« Inch hiivf ju>t lifi'ii (h'scrihctl.

In n ti'vv ciisiw, III,, (iiiti-r iiiiirKiii "f I In- lu'iiiiiMilas scpara-
fiiitf Ihf fiords an- ^nlfitifiitly low to alVoid liastiitaKr, aiid a
li'w trmls 111 ^iiod l.iiid. I'oiiioii- id the ii a^t iu Ihi- viiiinty
.d r.iiiid, Mala>|iiiia iiiltt, Tl In-ia arm, HliiiKiiiMip hay,
and !' "t NfVilIc may ho imtfd a- .•xaiuples.

In tin- iiortlierii nart of the (iulf td ticoixiii. Ihf liiu-l.\ iiijc

i-land>--IIarw(M)(l. Savaiy, Hernando, Mary, ami (h,' MMitli.in
•'Xtr«Mliitit'>( of South Valdi'S. i-nti I'lirlez islands have lijfht

sandy so':^, whiih are, in soriie jdares. mingled with iLn.
Tlu'Sf Islands emhiace r,',.")(MI ,i(ies of low land -om.- m
\\\\'\v\i is suitahio for i iiiti\alion ai,d i..e ri'iuainder for ^ra/-
lUg I'lirposes. A vijforoiis f()re>t lovers hy far the ific.itcr

part of tlii'se areas; hut, in contrast ^^it|| the other mtky and
nioiintaiiioiis islands of thf district. 1 1 ere arc a few open
triadi-s which support a dense (.nowtii id Kia-es and .mall
l>i|-lies,

Aiiionjj tlie isliinds of strong relief there ore many small do-
tal lied areas of excidieiil land, sotin nl which, near the shore,
are now occupied hy thrifty settl-i The entrance of eacdi
stream is marked hy the iircsence of a small delta. Occasionally
a Kentle slope is cloaked with jrlrciid drift; and in i few
places the .sli-.fe is hordeied hy a low .sandy terrace, a.s in
Squirrel cove on Cortex island, ;.iid tjie southwest corner uf
Ha>dwicke island. Portions of the interior of several of these
i.slands 'io at no jfreat elevation aliove sea-level. It is ii,ip,.>-
sihle to form an estimate of the total amount of such l.ind
whi( h will he suitahle for the location of several small farms.
Across South Valdes inland, from (iranite hay east wan! there
is an irrej^ular helt covered hy soil of marine orijrin. con posed
<d modified jrlaoial drift. It is sandy and lijrht upon the
hiprher levels, loam or clay on the liuvr. while ve^jetahle
mould of varyinpr tliicknes.= forms the topsoil. A considerable
part of the .southern interior of Cortez island will he suitahle
for n.is»nra<re. In the vicinity of Uoskyn iniet on Xoith

amm^ MMsae^'i-
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Valdes (Manrelle) island, certain parts of Rcade, Cracroft,
FFarlilcdoun ;,nil West 'riiiulow isl;ui(!s iiiav !,(. cited as fur'-
tber examples. With the exception of the "delta and bottom
lands, the axe ^ill have to precede the plough, and although,
owing to the cost of labor, such clearing of land is expensive,
the fertility of the soil and the climatic conditions combine to
f)(Ver an ample reward.

Sheltered as this region is from the excessive rainfall of the
west coast of Vancouver island, the jiossibility of large crop^
ot cereals ..ml ven-etaMes, such as wheat, oats, barlov, potatoes,
etc., IS only limited by the distribution of suitable land areas.
All fruits of the temperate zone—apples, pears, peaelies
plums, cherries, grapes, berries will .rrow luxuriantly.
These facts have already been partially demon.';trated by 'a
few settlers on Cort.'Z, ]?eade, and Soutii Valdes islands. Hop
raising .should be as remunerative as it already is in the val-
ley of »he Fraser river. AVith the increasing demands for
agricultural and dairy products of the markets of Vancouver,
Victoria, and Xanainio, it does not seem irrational to predict
that agriculture will receive more attention in the future. It
must be remembered, however, that the topography is such
that lumbering, fishing, and mining will ever lie the u.itural
industries of this portion of the Province.

At present lumbering is the most active induslrv wiihin
this area. The certainty of definite monetarv returns, deiien-
dent almost entirely upon the market prices alone, and the
easy methods by which logs mav be l)rought to sea-level and
transported have caused the staking and operation of timber
limits to absorb attention almost to the exc!usi(m of other pos-
sible industrial developm.-nts. Timber limits within the
primeval forest are rei)orted r.pon good authorilvi to vieid
from 2(),0()0 to 500.000 feet per acr.-, while the average cut in
Eastern Canada ranges from 0,000 to 15.000 fept.

Although flie term "inoxjiaustibje" has ],een ajiplied lo the
timber resources of this coast, it is verv evident that its appli-
cation IS not .iu.stifiable. The heavy timber growth is con-
tmed to limited areas. Even at the [.resent rate of produ. (ion
manj timber claims once regarded as inaccessible and otherB

'British Culumbia, its Resources an,l Possibilities, Victoria, 189.3, p. M.
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(iiicc ((iiisidctcd iKit worth !ir(niirinj7 liavo been taken np. lu
the year liMIT, no less tliaii 10,!fJ4 M|iiaie miles were staked as

timber limits in Hiitish Columbia. On aceomit of the va«t

areas a|i|ilit'(i for diiriliir that year, the (iovernmeiit has uis.'ly

(h'clared a reserve of all timber lands now undisposed of.

Kven within this .irea the day is not fa- distant when the hu>r.-

trees will lie a featur.' of a remaikable pasi . Smaller ti.'c-,

which in the ilastein pait of this continent would be regard-
ed as valuable, are (dtcn cut down and liunit, or left t( d.May.
Forest tires have ravajjed wide areas, as in the vicinil\ of

Uute itilet and l{airisay aim, and tlicii' smoke creairs ;i iiiav\

haze ui)oii man\- of the sumnu'r days.

If once the forest is cut down, H'forestinjr will be a ditlieiilt

or impossible problem in many jiarts of this di-trict. siiici- the
removal of the tices permits the scanty soil to be readily ua-li-

ed from the steejier slopes, thus chaii^'in^ jiortioiis of this

wonderful landscape into a veiitalde rock desert, 'i'lie naked
ro( k a|(pears everywhere in those areas where the forest has
lieeii destroyed by iiic Although tn.s danj,'-ei\ u|ion a larire

srale, is not immediate, except through the lack of individual
resp(Misibility wth respect to fires, the (iovernment would do
well to reserve one oi- two of the most pictures(|ue fiords a"*

parks, while the\ are yet in a state of almost ]irimeval (.'land-

eur.

Lojrjjfinn: is now carried on near the shore u[)on the more
heavily wooded slopes and at the entrance of many of the \:i\-

leys. Tn some cases a larire tree may be f.dled at an altitude

of a thous.md fe(>t or more; the bark is peeled from it. an.!.

when once started in movement, it frequently idun<jres direcUy
into the sea. Donk(>y enjjines ;ue (|ui(e utii veisally used in

drajrpino' the lojjs to a chute which extends to tide water.

The dejith of wiiter n(\ir shore in such cases facilitates the

Ininberinj.' industry. On South Yaldes island a railway
about four miles m lenjrth has been built, atid this represents
the farthest distance from the seashore at which operations
were in progress duiiiie' (he summer of 1907. After the Intrs

roach the sea tliey are c(dleeted in booms (d" jrieat sizi-, which
are towed to the mills at Vancouver.
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Jli I'M), II -:iliii(iii ciiiilifi V Wiis (i|piiicil :it S:ii j,'f;nilit piiss.i^'c,

'I'MI- ill.. ..htlamf (il Kliiuhl iiilc.t, t,, supply which ;i siMilll
'''•'' "' 'i-lniijr 1 Is was (livtiihui,.,! in th.-'l.a\s nl Tril.im..
<li;iiiiii; imkI Kiii^rht inlet. 'VUr pnipii, .(,,! sitimcI I,. I,,, wvll
pI'M-ii wilh his lirsl season's calcli nl salmon. In Jleydoil
liiiv, uii l,oiijr|,l„„.,,iio;|i inlet. ~iN .lapaiies" were enu'M-e'.l in
lishiiiK and .tiiiiifr sa moil and .(,d. TishinK'. as a hiisiness,
was Innitod to those ventiires; hut the inhabitants ..ere fre-
'|n.'hil> s.M-n lisliinjr (or theii- ou n use. The In.lians -nl i,t

larjivly iqion saliuou, . i telling- snffieieiii diiiin;r th,. suinnier l.^r
winter eonsumi.tiou. Tn the sprin^r thev resort to the head ol
JUlte mlet or Kni-iil inlet. ul,e,e the nolae|,„ns ap| i in
lar.L'O shoals. This fish, which is l,.,ut as larjr.. as a herrin>r,
IS their (hief source (,t oil. the >,„. :.e(l and dried liodies atter-
wards luMiifr used for torches as wdl a.s tor lood. FishiiiK a.s

an industry, and c-(.ecially deep s,.a tjshinj: i,, Q„,.,.n Char-
lotte M.und and ad.ja.ent ch.ann.ls. undouhtcdiv deserves
UHUv ^vstemallc attention. Salnuui seemed to he 'very inilii-
en-U^ n„ the noithe.n shoH's ,,| (Jiltnrd island, and especiallv
in \ iiier -oiind.

n-|||i;i{ l\i>i>ii;i \l, rc-siiiil.ITllls.

'I'he readily acce.ssihle raw materials, (he cheapness of trans-
pi.rtaiion. .md the increasinj,- .lemands .,f the markets of the
Western paits of North America, Asia and Australia should
make tins roa.st a pood centre for tlie production of i)ulp and
p:iper. ^[uch of the waste connected with ;.resent luniherins
operations mifrht he utilized in the manufacture of these pro-
ducts. The larjre quantity of scrub pine, which is usually so
inferior m (piality that it is not suitable f(u- lumher, suffRcsts
the MKcesstuI nianufaetiire of turi.entine. Oil of cedar miifht
:iN" he distilled from the leaves and branches of the abundant
l-edai t ree.

hor-
Ihe areas of .stratified rocks deserve svstematic and th,,.-

oufrl. prospecting. Materials for the manufacture of bricks
and lime await demand and necessary capital for develop-
ment. Tn several localities suitable stone for buildinjr and
ornan.ental i)urpo.ses, traversed by sufficient joints to f.iciji-
tate i|iiairyii)p, lies on tlie very water's edjre!
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W \l'l.i; ruw i.i;.

The streams witliin this distiicl wliicli will coiitribut' to

a [ios-il)|e ilcvi'ldjiiiH lit 111 ;i laryc anicniit (it a v.i i lalile

water power are loo miiiierous to mention. Xo attempt
lias lieeii made to eblimate tlie encrj^y wliicli tiiey rcp-

l"^i'lit. Ilicii' Miliihie lliiiiiiatf^
f.'! ''' l> . 'hi' rric lii>i i:ir sl(ipi'>

of tlieir lijsins liein^- so steep that they readiix resi)on<l to tho

irrefflllarities of [ileeipita) imi. The most constant ii: linw

orifrinate amoii^r inoimtaiiis whidi ai'r piT|irMi;illy -imw (Lid

or tiom jriaeiers.

liy .l-iiiiiiiiii'.' Ill" iiiillil ni' I'lsliTii l.^isiii ill \\\<- li-ail I.' I'r..,i

'I'i'i'. arm. or tlir miilrls uT iIm- ink.. ;ii ih,- ||,;i(| ,,i' .\| ii\|r-

l)oJie inlet on West I'edoiida island, cnii-idcra lil.> w.il.i

powers may also he made availalile. When deinand- et

nuxU'rn commerce warrant the developnieni nf these' suiirces

of power, numerous taetories nu!> ari>c anmi.tr tlioe tiniiU,

\\lii(di enjoy such a dclif,'ht ful climate anil i imsi it iitc \.ri-

talilr I r,:clli's fni- iia \ i ^.il i I ill . Tlie-e water |iii\\.i~ nia', :il-

called ii|i(>n to facilitate the develo[iment of the miinni:!' in-

dustry.

Ti; \\-!'iii;T\'niix .wd cummi mcatiun.

'Ilie many Irench-lilie watciways of this reuinn arc .iiiale-

ffous to a vast system of caiiaN; ;inil tlicy fortu siudi a net-

work that TU) point in the ari'a cumiiiI hy this leport i- nion-

than fifteen miles in a straijjht liui' from the sea-slinie. Sln-l-

tered from the swells of the adjuininir ocean, they prnviile ;in

ea.sy means of communication iti a rec-ion which nilieiwise

would l)e almost inaecessililc. I'ldducls of the mine, forest

and soil may Le taken to market .it a small cost upon tie -•

natural higlnvays for cdmmerce. I,aiec s^rameis jily ii'ei|_

larly throufrii Seymour nairows and Johnstone strait on tm ii

way to Ala>ka. Sin.iller stcanieis from Vancouver' run two nr

tlu'ce times a week, adjuslini;' their ]ioints of call to tin- \ar-

lalile development of pnssilde industries.

Hoads of any >rreat lonir'h could only l)e consti'ucted at

sucli an expense th.-it tliey would not he pradical: hut in cer-

tain localities, for example, siudi as across a f • v of the
islands and peninsulas, short roads inijrht he easily huilt after

the land iiad lieen cle;.ie(I. 'J'lie only wag-im road in exi-teme

^^j&SmT^^



'"' (ii:()i.()(iiiAi. snn i:v, ca.vap.v

:it pi.'Miit cxtciuls ti. in Dtvw liarlH.iir to (iowhiiid li;iil.i,ur
"H South Valdfs ish,i„l. liM,.! (li,. Slim." i>h.iHl ii n.ilwi.y
"'

' »'""• ""'t's ill IfiiKlh, has been Imilt oi.stwani from
(iliiliilf \,:,y in brill)? lojjs to ti<l.- wat.T. A laiilv ^'.mhI trail
Iia.>s,.. fnmi the head of Hutc inlot thinujflj tli.. (•(.a-.|"l!,,ii^.,. t.i

th.' licadwatrrs of tlif Chih'.ptin river, ilius furiiishiiiK' com-
iimiiicatioii \vit)i tlic interior iilat.-aii.

Within this region lies the only ix.smI,],. routo tor cstah-
lishmjr a railway coiiiirxion hctwc-n Vancouver ishmd and
""' iii'iii'm.l. rn th.. direction of \. 'joo

J.;, f,,,,,, Scvn r
TK.riows. two lar^.' i^hmds so nearly occupy the whole piissa^-e
that It IS only necessary to cross three narrow channels wliich
have a total niininium widtli of less than two miles. The
touie ilii'ouffh th.' mountains l.y way of the Y.dlowhead i)as.s,

I- dwaters of the Vraser. and the descent aloufr the Ilo..,!
..- '.\er to the head of JJute inlet is reported hv several
autii .ities to 1)0 thoroughly f.-asihle. In order to construct
a line from this point. alon«- the side of IJuie inl.-t to its en-
trance and thence across the int.'rv.-nin- islands and water-
v\ays. numerous dilViciilt hut not insurmountahh- envineerinjr
problems would b,. ..ncumtered. Almost continuous rock
cuttinp alonp the ste.'p sh.pos. several tunnels, and the bridp-
n.i: of the narrow channels through which the tide flows
rapidly would make it i^robably more expensive than aiu- cor-
iv.pon.lin- length of mileajre in Canada to-dav. Tf once es-
tablished the construction on Vancouver island of a line to
Xanaimo .which i. at pres,.nt conm.cled with Victru'ia ) and
to a true oceanic terminus at Alberni is reported to l.e a com-
paratively simple pro|iosition.

The i^rcsent distribulion of the white population has been
largely .letermined by the devt-lopment of the lopffinfr indus-
try. The largest groups live in loffging camps, the labourers
'" ;''"''' "' ^" noma. lie thai tii.'y .aiiM..t 1... ivfrar.l.'.l as
--ttl..rs. I pon some .,f the islands, and on the southern side
of LoilKhborouph inh't. a few faiiiili..s have taken up their
r.-i.l,>nce m locati.n.s favourable for agriculture: thev usually
supplement the j.ro.luce of their pnrd.'n bv participating iu
ftsliMiu an.l l.itroinjr. ,„ l,y establishing small shops. Hotels
liavc been er..cted at T,und, Drew harbour and ]}old point on
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Valdcs island. iJiirwofKl liii\ uii IJcndi' ishnid, Slidal liay cm
Mast 'I'llUlldw island. I'dit Har\f\ ou 1 lacidlt i>lati(l, and mi

Minstrfl i,«land.

The Indians liclon^,' to tlio Salisli and Kwakiiill-Nodi ka

tribes. They speak many dialects, luit tiio majority iinder-

itaml the ('hino<d< jar'jon. and a few can converse in Kn>flisli.

'I'lif eiivironnu'nt in wliieli llie\ live forces tjieiii to ^jieiid nnicli

lit their time in canoes, and to depend lar^reiy njion tisli for

Nii!jvistelict>. To fasliion a canoe tliey seleet a larj^e eeiiar

tree, cut off a loj; corresponding to the si-^e of craft they desire

to make, and skillfully scdoji it mit Iiy using a small adze. I'lie

lifi- nf these Tndians is so elosely associated with theii' canoes
that their aims are slidnif and well developed, while Iheir

leu'- are weak and freipiently howed. Five Indian villages are
situated within tliis area at ('a|>e .Mudge, mouth of IJute in-

let, at Alanialiliculla on Village island, ai Karliikwees on
Tiinioiir island, and near Health liay on (iilfotd i-land. Th'
last three \illages mentioned are \ery picturesijnc. The num-
erous gaily coloured and faniast itally caived totem poles, and
the iii(h> hut suli-tantially coislructed one--tor(\v huildings
are the characteristics which attrac t the attention most closely
apon approaehiiig. I'pon the totem jioles. the heraldic an-
I'e-try of the inmates is skilfully depicted, i.ltliough the carv-
ing is rough; some single animal tiguies {jriunineiitly njion
each [loie, representing the crest adopted hy the family group.
The houses are usually large, some of them heing forty feet

square. They hav(. a frame of heavy tinihers covered with
I'i'iad cedar planks, whii h ai-e ustiallx placed in a vertical

!'i>-ition. The upright logs in the framework, some of which
all' (arved ujion the inner side, are usually ^mailer than the
cici-- rafters whicdi freipu'litly are four and live ''ei't in di-

aniet.'r. In laising these hea\y logs to their position, friends
are invited to an entertainment in which feasting and danc-
intr figure prominently. The rafters are at first placed upon
a low stage, and at intervals during the dance <>ach friend is

given a small, round, hardwood stick; oiii" end of each stick
I- placed heneath the heavy timl)er. and hy concerted lifting,

interspersed liy further staging and dancing, it is raised into
position. The size of these rafters is a matter of pride to the
Indian, and it would seem that one may gather at a glance
upon entering one of these houses an idea of the united

Jl
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stivliMlli ..I lliOM. «Ih. «.t,. p.cM.lit lit til,. nii>iM«- Sr\..|ul
t.Miuli..s |,v,. M, ,M,li Ih.ums ,.ach lainily apimrfntl y having
a .1,-liint,. ,|,..c,. all,.il,.,l. In ^^i,„,., t,,,., I„ir„ „„ (|„. ti„.,r
tl... >m.,l... |,as>ii,jr out lliiuiiKh a liol.. in ih,. nx.f. wlii.l, ,.s

in SUM... ,aM.s i.,,.t,.,t..,l l,y a >ln..l,l that inav he adjust.,! |„
th,- ,lir,.,.|i„n of tlii< prevailing' ^^irl,|, ,„ ei,tiirlv el,).;,.,! Dur-
ing' the .Ian,,.. tl„. |,uln,|.:,nt. ,!,,., np in Nwinl ,„.nnn.-.
;.ml masks. I he In.lian who Kavo tLo inlonuatiou .„i„..i„-
iMfi th,. ,.|v,..|„„ .,: III,.,, |,„il,|ii,i.rs also ,|is|,h,v,.,| Ih,. maskwhirh h,. «,..,s .hum^r |,..tiviti,.s. It was ,i;.v,.rlv sha|,..,l
«-l u.hmI t„ ,..|„..s,Mt th.. l„.a,l „l a h„is,., an.l h,.,!,.,-!..,! VMtli
'"•'"""" «nl„ui>: |„ ,n- th.. .h.taehahl.. ,.ars jn ,„,siti„n. h,.
"''"•'•'' '• "I""' llis I .1 ,,.,1 ,„;||,,,| ,, .,,,j„^, „,,j,.|, ,..,,,^^,,, jl^^.
Ill, mill t.i iip.n.'

l-aiKo hinnlM.is „t ||„, |„,|i;,„. ,„,„ ,|,,,.,,, ,|„,j,. ,i||,,^.,,^ ;„"" -'""I",.
I

1,, «,„k in Ih,. , anil,. 1 1,.., uhil,. ;, f,.w ,li>p,.rs,.
anionir tl,,. isjaii.ls an,l inlets t„ fish aiul hunt, ii, order that
th.' uint,.r may i.e pi,,vi,l,-,l tor. .S.nie of their earlier eiis-
|nins. su.li as th,. ,Iel,„mat ,,,n ,,( th,. h,.a,l vvhil,. in infan.y.
iia\,. Ii..,.|| a!,an. Ion, .,1.

GENERAL GEOLOGY

General Statement.

I he l(.,-,ii,ls o Ki.cius activity within this re^i'iou e, insti-
tute th." .h.niinatinn- IVatur,. of its Keolo.iry. Tlii,.uii.i,out that
portion ,.f <;-,iilo;ri(a] tin,,. ,..\t,.n.lin)j- tmm early ( •- i |'i,|.
a'ozoic to luiddlo Triassi... Mikaiiisni was intermilt,.ni i.,.-

co.nnio. ,.specially intense duri.iK the Triassic period, when
i< niaiiit,.,stcd itself l.y the e.xtra vasati.m of a Kit'ut thiehiess
..f niassiv.. an.h.slti,. lava llou > anil voj.ani,- l,r,.,<ias. Th..n
followed the invasion ot the eomposite hatholith of the ( oa.st
Ifuii-e. will,],. ,n I pp,., ,:-, .lurassi, time, disrupt, .d ami
nietainorphos,.,! ti„. >,.,]{ m,.ntary and volcanic rocks. 'Jh,-
*'.^'^'''' "' '^'' "'' i'ttion clos,.,l will, th,. injection of a vast
multitu,!,. of dyk,.s whi.h trav.Ts,. h,„h th.. phitoni,- an.l str,,-
tii'e.l roi'ks

.•t,"'"i'"th;:;rh;i;i:n'
i"^""-";"'-" '""••""i»« ti„. ...^ai ...istoms. habits.
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I'Iu'OIIkIi llli" :i(tivity fit itu-im' [ii(iri>>i>, llii' runt Ih'iiculli

whit'li the; plutoiiii: idclis (dnlrd Ikis Ijcch aliiiii^l iiiliri'ly ic-

iiiiivi'd anil llic liiit lidlil li^ t lii'in»cl\r» lia'vi' Ijctii cli'iiMih'd Id

\ali()lls ilrTitllN. ( iili»ci|lli'ril I \ li\ lal tin' t^li'alrl- |iiirli<i|i nt ihls

area is rliaiartcri/i'il ii.v tlio pn^riK t |ilii1(>iiic rocli^ at tlio

^iirfaci'. I jMili vniiir nt tile l-ialiiU lict u icii \ a In nil .''I i>lllliil

ami tlic iiHiiiilaml, a tew patilit's ot tin- iiiof riMiiaiii, in whicli

ihc slialili'il rncK-, tlidilirll tai|lt"ii anil nt linw isi- (ii--l iiilicil ,

all' in ;i li'MIZniital ]iositiiin nl' liavi- inw an^ii'S of (lip. I'nr

ill'- iiinst f.ai't, till' sti'at itii-ij -i'tii~ (htiii' in i<nlati'il .ilna--,

laili nf wllicll rnlllplisi'S v.liat l);ily lia> a|ililnpriati'l \' falli'd

a riiiit-i)i'ndaiit
.""

]']acli rdot-pcndant icpr.'Si'its snnii' jmr-

linli df till' innt' wlliill tnlllldcirii durillU'' 'Id' ilillil-inli n| I In-

derp-si'at 'd Inilii'-- nl' niajriiia. 'I'lii'ir lii'iN ain I'illiri Miiiial

nr dip stcrply to tlit> rinrtlica^i. llir ^triki'. in yciii'ial . iniri'S-

[idiidiiitr to till' \. W'.-S. v.. trend id tlir Ciia-t Uaniri'. It

seems prubalile that iniiti'inpntaiM'nii^ly witli llm iiilin^inii nf

tlio Cdast Kaiini' liat'idlith tlii' -ii|it'iini'iniilii'iit rdrl<-^ wito

folded, and llir »yni-linr'<. iK'int;' ludknn arl'd^> \,y 1 li.' aiUalHl nji

iiiapina, jieriiiifted tlie ^I'jiaiat inii nf thi' liinli> td Imin Inti),',

narrow riidt-pi'iidant'i. (twinir tn tin' alni'Tiri' nf fn-»il>; and the

hifjll dofjier df liictanidrplli'-in tn wliiili tl'r^n vmk-. Iiavc liri'li

'•ubjecti'd, it is iniiinssilile nr dittiriilt tn di'inmini' ilm |id>itiim

in the strut ijrrapliic colinnn to wliirli tin' rnnijidni'iit --trata of a

sinjfle roof-pendant li'lonurs. T:i iid ^ing-le ati'a \\itliin tiie

district is tlir idinpli'ti' stratiirra[diii irrnrii displaved. so that

the scfuieiicf sufrfri'^teil in tin' fullnw iii!,r falili' ha^ heen iniii-

idleil from data rnll.'rli'd in wiih-h' si'parated IniM litit's.

"T'fj^'rr
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OEOLOUICAL TABLE

Name •«! Age Character ul Rocki

Alliiv i;il aii'l hi>:i(h ili'iidsit-.

I'nconlormity

Tcmnr tjiiiwls iiri'l Miti'U.

5 Stjaliticil i;ia\il> ,iii<l siimK.

,
4. lidiililei- iliiy.

3. ISliatilU'd saiiilr, I lays and
mavvl".

2 >tlaliliiMl ilaj>, I»alin4

iriaiiiie >lii 11>. I.aiu'v li.^ul

(Ids.
'.

, lUiiildci' (lav.

rntcnlormitv
I MiiT ('.'I Juras-.c III,, iiiliii-nc iL:ii.-.,ii> m.ks ..I

CoaM UaiiHe In- tlicCuaM Hang,-.

U. rfllt

rifi^l<Mfne

V lew Topical l.oialilica

I>flias at til.- hcaiK ..| Ibi!

liiiids and lays, etc.

I'll Iiisi;i Aril], .siinetiiv,-t jiart
ol llaiilwiik I .1 Hai-
"'""I I.. Savaiv I . H.i-
iiaiido I , Muiy 1 , Heef
l'"iiil, ('a|.f .\luil-...

K.\|ii,siii in,

llii^ ai.-i

;ii-attr [;.-ii |, ,,f

niisneb

liiastii;

I'aison Hay Oinii|i

'I'riasj-i.! ( ?|

\ ald<s ("iniup

t'pper I'alacozic

Open Hay (Sioiip

-Maibl.. Bay
loiination

riidiffi'iiiitiatod

Igneous CnntaLts

Daik .slinlrs iijiitaiiiin^ lus.sils.

jjrcy iiiipuri' liiui'st(iiu'>i,

l<issilil'iiijii>, aigdlitt's, ihin

l)rds (if (|iiartziti', xht'i'ts

of diaha.'ii' an,| aiidi'sifo.

Ccnlorniily

Ma.'-si^)' lliiw.s (d alidfsilc. Mil

lanii liH-iiia'-, tiiflV

Wist.Mii part (,f Ilarl.lidoun I .

S«aiiM,ii 1 , Mu.'-li 1 , Her-
llallili) I., iiMii Is , tic

Con(oriiilt>

.\i '^illiti^. ,|\iai Izili's. liiity

lied, siliists, iiitrnalati'd

sliiTt-i of dial.a-i'.

Conlormity

.Massive lii-d,- id liirn'stDlie.

Aiijlllili's, i|iiailzil<-s, slIusI^.

intiiisivc slici'ls id' dialiasf.

CrvstalliiK' lliiiesliii:es ill lliiik

l.pds.

.\i Lidlitfs, (luiutzitc-', tliin liiiir-

stone layers, cherts.

Huriiideiul*' and chlorite? schists,

crystalline limestcines. ^latss,

quartzites. intrusive and
extrusive volcanii s.

.~<..iitli Valdc, I., .Miiiliiiatch
I

,
Wist lliiiilow I . Helm-

ilien J.. Hardwirke I , Cra-
ci'olt I., Hansiin I . Har-
llediiWM I,

Open Hay. \aldis I., Hliukcn-
Mjp Hay, I'int Neville,

Kdeii I'l., West Thiirlciw J.

Open Hay. S. Valdc- I.

.\ I'Hire iir It ss cnt.nuoui
•if-pcndaiit" c.\pused :

—

.,. )uthern shoie Caidero
I haniici ; Uweii Pt . ^^'le^i-

ei ic^ Ann : j-'anny Hay,
I'liillips Ann, eti

,

Fawn Hliiffs, Mute li,l.-t. head
(d' 'lolia Inlet.
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From til.! pi-fc'iliiiff tiil>l.' it will \,r i„i|.'<i tJKit tlu- writ.T
l"iiii.| M.I (•...•Us l...|..Mi.'iiii.' I.I Ihr Cr.-lii.M.Mis .•..nl-lMjirinir vri.'s
«itliin tin- ivyi.Mi iimIuiI...! I,v tins ir|...il. A .Iritt ImhiM-t ..m-
taiiiiiifr sev.Tsil siic.iiii.Mis of Atii;ll,i .1/,/w/i/, „,</, (

;-
) , w|,i,.|i ,!,..

t.-rniincd it to l,.- ,,f .luiMssi,. „r ('f..tii,..„.is j,^,.. w:,s jfiv.-ii

;" 111.. wiit.T l.y Mr !•-, W. W.vli,.. |!unKv„o.| l,„v. |{.,„|,.
i-liind. ir.> lui.l r-....'iv...l it )i„i„ i, |.n„|,c,t.,f wh,. pirk.-.l it
ii|i oii the sl.ip,' „f a hill n.^ar (his hay. I.tif failc.l to titi.l ;.ny
"'*"' ''"'" '•'•' """' >* •' "• (t v.,.„is V. .y i,n|,r..lmhl.. that
thi«r." are any ureas in this r,.jfioi. iin.i.'rlaiii l.y r.i.lis ,.t ihi^
'"-" '""!' "i'-.> ".-.iir. Ili..y .•(•rlaiiily ...tiiiiv thr l..\v-l\in.'
aiviis, mill arc CKiiceiilfil hy ili. posits of .Irifl.

Upper Palaeozoic.

M Milil.i; II \^ Ki.jjM VTI'iN.

'I'liis formation consists of limestones, the lieds of wliich
are usually from on,- to six feet in tliickness. The .lajiie
.Marl.l.' IJiiy K..rMiat i.ni was us.'. I l.y L.iJoy' in .h.s.'rii.iiif,'

what is uniioiii.leiily ijic sjiin.' formati.m in the atl.jjieeiit area
to the south. Owiiifr l.i the mas,i\e chmiuter of its lieds, it

is believed that it may he recoffnized in isolated exposures of
I lie stratifi'd i.i.l;> ;i inaikinij ;i .letmite horizon in the stra-

tigraphic sof|Uei,e.". Where most extensively developed these
limestones are fine->rr.iiiied, compact and bluish-prey in colour,
liMt in many plac.'s iin.lcr the int!ii(>nce op metamoriiaic pro-
I .'sses they hiive I.een altered to marbles or have become
I'oarsoly cry.stalline.

They outer..], aionj? the northern shore of Open bay, on the
east side of South Vald.'s island, where, villi an alm..st ver-
tical dip, they strike N :W,° W. From this locality they may
be traced westward into the interior of the island, where the
dip becomes less and they occupy an area which attains a
wi.lth of about half a mile. The northern boundary of this
narrow belt of liiiie.,tnn:>s i. defined by f very irrejrular con-
tact with intrusive granite; the southern, at least in part, by
the passage of the limestoie beds beneath the arpillitcs, as
displayed in ( tp.^n bay on the east side of South Valdes
island. The presence of numerou.. faults explains tlie great

l''.ur. (ii'ul. irurv. Kr[ir.rr Xo. O'jn, p. ii"..

iT

TT^
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vmiutiipii III till' uiikI <•' •lip. "ii<l the ultciiiiitiiiii tit pultlif*

iif urgilliteii with those of liiueHtone. Un the same islunti,

aliout thrii-quartiTS of u mile to the west of the hotel ul lloltl

|K tit, tlhtic is II piiti 'i lit liiiii'stiiiit's lit iiiiiii'ti'i'iiiiiii'il uriM,

Winch huvu u low uu^tu of dip aud ure likewise in coutact with

the i^-aiiite. Through the solution uud erosion of the lime-

stone hy suhterruneun drainage, several small cuves have Injeu

formetl. Two of these caves were entered through lateral

openings; one of them being followed for u distance of aliout

twenty-five yards, when the passage became constricted and

blocked by dark red clay, which also covers the floor. What
is probiilily an extension of this passage was entered by de>-

ceiKting about eight feet liirotigh un opening two feet m
width, which had been formed by solution of the limestom-

along a vi-rliial juint. The llotir nf this smallcavernwasstrewn

with bones which wer<' mixed willi cliiy, seven skulls of deer

with horns attached being counted among the debris. The

roofs and walls of thi'se caves are tree from stalactitic ^rowtlis

but have been worn very smooth, and encrusted, here and

there, v.ith small crystals of dogtooth spar. Uccasionully the

limestone has a variegated or mottled appearance, because of

piiitiiii re( r>>talli/atioii into wliile nnirlile.

Cpon the mainland, a short distance south of Dinner rock,

which is situated about eight miles north of Powell river,

there is an exposure of marble, presumably belonging to this

formation, which is uvMiciatei! witli iiii'taiiinrphosed !irgillite>

and greenstones. Tl'.e marble is (j5 feet thick, striking N 25°

W. with an almost Mrtiral dip. Sliikensided surfaces ^>t

cracks, which traverse the stratified series, were formed uy

faulting that probably took place during the injection of the

plutonic rocks. Tt is reyiorted that this formation occupies a

^mall aii'a wliich is situated three or four miles east of the

head of Theodosi.i aiir

On till' KIsie mineral claiiii. which is situated on the uortli-

I III side of West IJeiloinIa ishiiiil. alioiit two miles east of

<'onnis point, at an ilevalioii of 4on-7(H) feet, there is a small

area underlain by marble m which a deposit of magnetite
occurs. Upon the mainland, almost directly opposite to this

locality, it is rejiorted that marble is exjiosed in the bed of a

stream which enter* i^ryee cl:i>r,!!el ubniit three-quarters of
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i\ mi'.' Wl'.t of |:li/illH.|l| hlli.l, 'I'llrs.. iirvM- .II- tiMI siMllll In

r<'|iri'si'iit ii|i(iii tilt" t^ti.loKii ill iii:i|i :i(((iinpaii\ uijf lliis n-port.

.Ni':ir till' I'liHiiiii !• Ill 'iviliriil^ aim. i>ii iiv uun mi >|i(iii',

liliic litiii >t(inf, imiii' <ir Ic^- iilicnil to nKirlilr, uliuli pn-
-Miiiiililv lu'ldti^s III ilii-i fdriiiiilinii, mill nips tm ii i|i>t.iii<'i'

nt nil.' Iiiiiiitii'il v.iiili i>l|ikr N. 1.",^ \V.. ,|,|, !MI-'i.

Within I'liilipli- ;illli l!ii' -;i!iif liiiii'>tiilic iip|ic;ils (,I| tlw «.,!

side ol Funny liay i>lrikf N . UP \Y., dip nniily W^ t . and
al'.Mit iiiii.

1 1 II, I It,. I ,,t a 111 I,. II 1 1 III,- M 1 Miiil -t I, .a 111 ^'.\,l>\l .-hi. i ,

ih)^ arm liryimd Hidiiiid puinl isiriki' \. iS~' \\ . ,n,, "ill i.

Ill l,i.lltflili(iliii|«-|| iiilcl It (,i|t( iiijis nil till' -oilll 111, ~lii,|,. aliiiiil

nlic mill- lieyoiid I aiiipli -II pninf i MiiKr N .-J'J
' W. .,li;i liH i: i

.

I li.-r III iMI|viii-i'> lit till. l.iiiiialM.ii . I.' ili-ti iliiit, ij ali.litf a
lili'' which piulialily didilUMtts thi' lli'tiii ut a iiaiinw liaiid nf
I' >liiiM.s and aiiiillit.'-. whiili i. i i i .'irii l.i i in wnllh. ami
Ih'I.' and lln tv iaa\ i \p, i ti'd t., !„• l.mL, n a. lll~^ li\ i|,,. m.
inisivf iilntiMiir ii.iKs. •i'j,,. ..iiiiiliuaid i'\li ii-i t ihis linr
'''''•^''•1 'llr alv-l ,,r -.,|ili|rl|tai> l.irU Wl.lrjl -lipi.'s

•I' niiiili. Ill iiii-ini' ,,| .Mail!-, li. i-iainl, |'li..sr linn'

stdiirs (iiilci'iip aioiijT llic soiithi'iii ^linn' of Cai'dciii cliaiini'l,

il -ill, It di-talHC <(illlliia-t nt Hal! |a,|l;l. Il -,-. iii- liiL'lilv

pridialilc that thi'V M'picsi'tit a piirlinii nf till- Mailili" Itay for-

iiialiiiii, and, if such In- the casi', it i» ticri'-vary lii rfrni^ni/.o

till' |i|i'-i'nri" lit' an (lidrf -I'lir-. nt -ti itltii'd inik-. ii|in|i whirll

tilt' ii iiH'stiincs I'i'-t I mil tni !al'l \ . and whiili air M'f\ -innlal-

in liiaractiT til thiiM- wliii il dirrctiy nvi'ilie thctn.

Bute and Kniulil inlfl-.. uimii pi'iM'tia;i' t.illi.'-t

.ltd the Cnast Ihiniri'. cut acin'-s -I'vcral innf-pcndant<"'
iliicii iiuliidi' Im'iI- nt iiiaflili' aiiiiint;- tiicir -trata;

lint it i-i din'icult tn dctciiiiiia' from these mctninnrphiwrd and
flairnielitary iw ciiiri'iices nf the stratified '^eiies uhcthei tlie

iiiarlile lieliiiir-i tn iliis fnimatinn nr mit, l''dr cxanijiic, in

Knifrilts inict niallile i- cNpused nn the eastcin slmrr III

.NfcDiiiiaid liay istril<,. \. I.'i \\'.. ,|i|i O.'i'^.fHI^M
; near llie

moutli nf tlie ;Matsi -alley tun liciU ni iiiarlile. ntii. three,
feet and the nthei' aliniit twn iiiiiidled f""t thick, aie inter-

sfratified witli schi-tns.' ar^riliites Ntiike \ . 'i:'.'' \V.. dl[, 7(;o

E.t ; iin Adeane point, a niailile ncciirs which dis|ila\« a pneis-
snid appearance iqion weathered surfaces f strike \ ."lO^ W..dip
varinldol ; fni the inner si,),, nf Toil point, niarlde. penetrated
Ky npnphyscs nf pranite. strike-^ N. 7(1'^ W.. nith a steep dip
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tiiwaid till' iii»t : ami aliitut it milf lu-soiul \xv pniiit, two lnii>-

iif iiiailiji' \Mtli a total thickni's-^ of thirty f«'t't arp exposed
upon tlit> iiortlu II .short'.

1,11111 slums .,|i|i;ii.iill\ iii|(iii|.'iin{ to till' .siiiiK' Ht nit i>riaplii.'

Iloli/oii. Jill' kiK.uii Iroiii iiiiiiis otliiT loi'iilitii'S oil the coast ol'

lii'iti<th ( oliiMiliiii Within till' rr'uinii I'oviircl liv this rc|iort.iio

fohsiU wi'ir Imiiiil in this foniuitioii. At Marl'li- h.iy, on
'I'l'.v.ula islaiMl. « hfic the liiiniulioii is tvpiially ilfvclopcd,

thf wriltT (olliii.d some olisciirc corals fiom a hcil of cr.\slal-

liiio liniL'stonc. which outcrop.s a few feet iiwuy from the front

of the house occupied liy Mr. A. Grunt, the manager of the
Mailili' |la\ Miiiii'. 'I'lii'V arc silicilicd, and slandin^r out in

relief upon a weathered surface of the liuicstoue they rcseiiilde

« loscly tin- stalks of critioids. liiit Upon careful observation

they are found to liifiircate. These ctirnls were siilmiitted to

I'rofessor I. I'elix oi" the University of Leipzijj^, who detor-

iiiilii'd thi'lii to III' cither l.ithiifl rnl lull < r ,'>i/iiii fin/iurn . llicii

presence indicates that the Marlde Bay formation was not de-

posited later than the f'nrboniferous period, the liithostrotion

ha\int^ lived in the sj-is of the Carlioniferous. while the

Syiinjfopora enjoyed a longer life history, "xtendinf: from the

rpl)cr Silurian to the close of the (,'arbouilerous. At Mount
Maik.i in llie iintie of N'aneouver island, hetween (iualiiiim

.md Alhcrni, und U|ioii the Ualiinac islands.- l)ct\\,'cii .\;i-

iiail iiid (oniox. the late Mr, .1. K iciiai ilsim colli'ctid f'i«>i|s

from limestones. a|>i»arently lietonKing to tlie sanio hori/on.
which were con^ideied hy Mr. K. IJilliiiKs to he "eitlii r far-
hoiiifeidus or I'eimian, and proha'oly the former."

Opkn Hav (;k(Hi':!

Triassic I Y)

Tin; v\i,i«r,s cisnii'.

I ndi'i- this lnailiii^: is descrihed a series of volcanic rocks

whicli, with a tc« intei. .dated lieds of limestone, ]i!a\ an ini-

jiortaiit part in ilic «.'.'(ilotry of many of tin- islamis inrlini.'.I

'hy this report. Tn the northern waters of the (iulf of (ieorRia,

Miltlenatcli island is composed of these rocks, and on that
jiortion of South Valdes island which lies lietween lines ex-
tending across from Kelly point and (iuatliiasca cove to the

1l{i'p(irt .1" Pr(i;;rc9M, (icol. Surv. Can.. 1S7:.' 7:'.. p. ."il.

-'ly'pnrt "f l'rM>;r.'SS, Gi'iii. Hurv. Can., ]S7.'!-74. p. !»S.

SF'iir .ji'sirii'tuin of Oni'Pi Hav itihiii «i.<. nil.l..n.linii
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Mllllhl'lll >|M.r.S nf 0|,(.|| 1,;,\ i,,„l ]),,,„. |,„,1„,„,., |,.,|„.,llN. I> ,

llh.V til,. t\|,lri,||s ,|..v..|,,,„,,|. S.Milii ,,t III,' l.ilt.T III,.-, II,.

'

(iitjiN iM'niMlh. iiiid pioliiiM\ mill. ill. th.. >ii:,iiti.,| ^.m,!, ,,,,|

''•'* "I >'ll,.li ll .lilrlh .Nil, I], II, Ml ih, l,|.|,|.| i-

(..iiii.'.l. Aliiiiir til.' -Ii,,i,-, 1,1 .1,, 1, 1,-1. Ml.' -iM,!. iIh.\ ,M.'i|..
Ill" s..lll|,w..s|,.|'|, |,.,|||oi.s ,,f \V.',t 'riiMii.,n iiiiu ||,,|,i„,',L
i-lalid.. thf «li„|'. „t II,.|„mIi.|i i-hiiMJ. .111.1 a l.,,ii..u ,,,..,

,

'
' "; 'H .I'.i'i. ,1 . -W, iiiliiii.' ii..ri;nMir.| immii I'.I m;. in,,,,, i m

for ii (li>liiii,'<' I.I almit s, vfTi iiiilo. In tli.' m.ihIi.m, [..ut .,|

*i " < hlllL.tt,. - I |||..\ .||,|„M1 M|...ll l.l.iliX ,-|,,„.. .
,,

"llM h IlilllM'II, ( 111, ,,,||. |,,„1 |||,,|,|..,|, ,, .,,,, ,1,,. I,,, ,_..,.., I),,

<..iiM,i.'n,l,l.. p.,', ,,t ,|„. .||,„,,.|,„., , , \„„i,„n.,, ,.,,., ,1

m.Mliwanl fliiin S.'\i;i.,ii| i,:,ii,,u,. ;,, „,.|| .,, .,,, ,,m,,,.h,
'"'•' "' ''"• iK.rlli.iri .•11,1 of tliis ivli.1,,1, :,,-,. I ll,,, ,,,.,, ,y.,i

'':' I'l"- lil ' .'t lit! . !.'l|ll;it|.,||.

''•"I"' r<n'l.s ,' [,ii>(. |,_v liir th.' >:i.,.i.'i imii .,| ti,,. t,,r-

. (Iio iiil.T, Mlati'ti sodiniciiH li.in- pi.'-i'iit in i,,,|\ :,

•''l'"'^' '" II.MH'illtll l.,l,\. (,ll til.' U.'M ^itic ..I ,S,'!ill

s i^jiiii.l, ;, f.'U lii:is>iv.. i.i\,'|, ,,f |,h,. crv-t;. 1 1 i n.' 1,.,,,-

.-ti.iic 1,1',. int. "l.-, 1,1, ',1 uitli th,' M.l.'iini, >, 1 1|, 111,. ,.a>i,.) I, ,|,,,|,.

ul iraiis,.i, i^liii'il. a sin.rt ,li>taiH',- >,,utli ti..i,i |{,,,,,t i„,im
similar 111, I. -t., 111'. ..i,'ii|iyiliK a, I ai.'a ..! .,i,U ., t,'v .,,i|:,,,

>ai',ls ami al.iittint^ dir.'ctiy a-aiii<t th." v.d.aiiics. s,.,.ni> |..

nw,. its |„,.itii,„ t,) failltilijr. In ,|„, „„,,|| „,,.., ,,„ ,i„. I,, 1,^

Ian, I. m<'i:li,.n.'<i in th,. hist parajriaiih, m,iii.. |ay.M> ,.l .ir^ril-

'•'•• •ilt'Miial.' uilli l;!.,'i- ,,( \,,|ia,i,,. 11,1 K. l',, ,1,,. t,,|„„,,
lofiiiity they .icnr m'ai th,. lia.sc, an,I in tli,. latt.-r n.ai ij...

ti'p III this riiMiiati.iii.

Thii'lv (lows ,.f l,.i,a|| and aii,l,..vit.- ,(inipii>,. th.. nsij. i p,,,.

tii.n <if th,. v(,I,ani.' M.rii.s, alt iniiiffh, i,.call\-. ajryl .i,t.-
ami tiitVs an. iiit,.rl,.'.|,l,.,l with thom. Tli,-s,.' locks hav.. ,ul-
fiTt-d s(i iiiiii'h altciatidii and their li,.,ls arc ^u iiia>-ivi' that it

IS ilifticiilt ti. ,l,','ipli,'i' th,. p,„iti,,n ,.( th,. pi. in,., (,t -liati-
tiiiition WhiTi vi,.\v<.,l ironi a sliort distan.i. ,,t» sh'i.., ih,.

.•xpiisi'd I'litVs ,,<'<asi,.naily show traces of l)..,l,lln>r, whi.li.
upon (Ills,.)' iiivistiH-atioii. Iici-oiiie less proiio.ui, .•,! in .||;>i

aeter. Their an«:le of dip is KeiieraMy less than 15°, and wa-
not iiofi,',.d to ..\, I !(|0. The i.reseiice of slick, 'nsided siii-

lac(.s. th.. I.i.al di.vt.|opnii.|it of narrow schi-tose hands witii
a strike cort-.-spniiJinL' to that of .siioli surface, and thf- ivn--

i

-^!*fe :

w
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titicin (if lir<i- possi'ssirif,' siiiiihir iioti'djriiiiiliii-iil in'cnliiititics,

(IcniotistiMto tli.it the liiiiiKition is travci-^iMl In- faults. Within
tile iiiilividiial areas nii<lfrlaiti l)y tlicse miks. the tlin.w of
ilir-r hiiills is uMiiilly -mall, prnliiilily ^I'lilnin ('\( .T.'diM^r ' 'if

IllUlillrll feet.

I 111' iiaiiit' •"ri'ciistdrics." wliirli was jrivni t(i iIitm' rocks
i'l ''" field, ])roMMl to lie a siiif,'iilarl y appidjiriate one for

(iisliiiijiiisliiim- tlieiii Iriiiii other rock foriiiatioiis in this ilis-

Ulel, Mo-t (,| thrill aiv (jiirk yivvi-h-e-n.eli ih ( oloiir,

altheii;,'li ^reeiii>li-l)|;i(k and puride tints are locally |iiesent.

Their ueathered surfaces are usually rounded and hinr tiocky,
often havilij;- ;.ii a|.]ieara lice as if imiolily vartii>hed. t,oc;i||y,

as on Hanson island, they have pieserveil uHacial scratciies
and furrows \yilli a reniarkahle dee-n.c of freshness, hut the
smooth Mirfaees are fre(|uently due to induration caused liy

"eilhcliue-. In some |ihii-e- tlh'ir MUtace
i -, deeply liitled,

owliiif to the differential otehinfj action of the weather ui)on
amve-daloidal heds. Occasionally this action has proeicssed
K') far that the surface assumes a slaej.ry apjiearance. which
Koniewhat resemlilo that id a modern lav^i tlow. Ipon the
northern >.hore of lixacinlh liav. on S. \alde< islmd, the
pillow •vtnictiire"' is lieaut i fully dmcloped in one id' the
tlows.

J II t;cneral, tlx'se rocks an; (•onij)nct and fine-t;rained to
.r\ plocrv-lalliii,. in texture: hut over uide atv,i> th<'y an;
hijrhly amxijdaloidal, tlio amypdules sometimes romprising
one-third (d' th< i-ock. The rmnierons amyirdules liotray the
former vesicular character of the rork. and imi)]y that some
of the lava tlows contaiiied a lartre amount of jjas and vapour,
which hecame im])risoned uiion the crystallization of the rock.
Occasionally they : .e <donpated in paralhd jdanes, thus cx-
hiliitinjr an excellent flow structure. The \esi(des are now-
filled with secondary minerals, such as quartz, chalcedony,
epidote, chlorife. calcito, and zeolites. ('halcocit(>, (dialcn-
pynte, hornite. native copper, and azurite also occur within
the amyjrdules in many widely separated localities, as on
South Valdes island, the south.^astern ])art of Hanson island,
on Helmchen island, and in several places aloiiK llaronet )ias'-

snpe, Of the zeolite family, prchnite and natrolito were the
on'y memhers which were observed to be present. The former



<il•:()l.()(;^
. cuA^r ami im.amis, r,. c.

•-Jr

niiriciMl lllls iiii.iiy nt 111,. \..M.lcs ii, a sIh'.'I wliicli (hKiThIw
;it C'opiirr Clitt, aiid \v;is ;iNo uoticcil in associalidn wi(!i ii;itro-
lilf al tlif lu'ad of tlu- M.iilliriii arm ot II \ .1.1 nl I, l.,,\.

W'llliili a ;^i\rn lh,l. ill,' liiMirtaU ujiicli ,„, ii, m H,,. ,n,:M:-
illllo, nr the lii.'lln.ii i,| llini a Ma 1. -.•Infill , air 1 1 r.i i|..|,l

I \

(haratt.Tistii- tfaliiies. 'riiiis, in a single lied 011 tlif M.utli-
rasti'iii ((.III. 1- ,,t llaii^oi, i>laii(l, tlir iiiajnnis ,,t tli.- ;,i,,\i;--

liiiics arc liiic.l uitl, ,1,1, ,1,1,., wliil,. t|i,.|r . .iitiw ai, ii].m"i

\>y t'liiddlc wiii.li la^ .ivlalh/.rd 11, til.' toiiii ,,1 ImmuiiIuI
rosfttps. Tn iiiiotlwr slic.t. «lii,di i. ,-s.pn~,;\ ,„ (i,,,u|,.r ,nv,.
oil Ciarnitl inland, ihcx ai,. Iinrd uitli rlia Irrdoi, , A I llr'
head of Hyacinth hay a Hiijrh^ tinu , ,,r a im,li,,i, th.Tr,,t. i^

distinguished hy the prcseiH;.- of iiuni.M-..ii^ inv,-ni.|i-l,|a(li
spherin.l hodirs. ahoiit th.. >,/, of peas, win, h aie j.mliiM.i
sprinlJed thloiio], iu ma-, Tlie^e may he ivadlK ^,parat,-d
from a deconipos,.d Mllfaee ot the I'ork. ,ili,l a J^u une
I'"'"';''

'" '" -'"'"''i'-d on 111,- -i-,in,,| 11, il,, I, ,11,1, 'dial,- M, II,-

ity of this (Hitcrop. They were found to he comiiosed 01 elilor-
ito with il jitlh' e|d.hil,.. and tiom ihi'ir spiierical form and
heautiful radial stiii.tiire wei,. at lii-l l,elie\,>d lo \,r ^|doi
uiitic in (diaraeter: Imt upon examination under tlie mi, 10-
seope, it was ol.seived thai I li<' mmii alter,'.] ami. -it., whieh
conlains them hec.im,'> moi,- h n.-uiain.-.l al„Hii i||,.ii lH,id,-i~.

as is frequently the case on the honler of vesi.l.., i;, |ava~,
!ind it was ronchulod that they are likewise of an ainytrda-
loidal iharaeter. ( >ii th.' muth.'rn sii.,r,. ,,i IlanM,i, illai,,!
the suhan-ailar vesieh's in e..itain 1).m|s are till,..! with a .laik
inateriai, wlii(h staml> out ]>nuiiinent ly ui)on w.'athere.i sui-
faces and possesses a peculiar glaze.] ai)pcaranr.'. Th.'s,.
aniygdiiles are occasionally as nun h as an incdi acr.,ss, and
tlioir pivsence imparts a distinctive character to the r,„.k.
Their mineral content consists of quartz and chlorit.'. th.-
latter mineral permeating the quartz in the form of irn'gular
fibrous aggregates.

In certain localities, large cavities, up to s.-veral im li.'s in
diameter, once existed in these rocks, hut they are likewise
now occupied hy secondary minerals, which, in their colour
and manner of oeeuirence. form a striking contrast to tjie fim-
grained texture and sombre colour of this formation. Soni.-
of these cavities, apparently, have been formed by th." .'\-
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Iiaii>i(in of i.cnt-up ^asi-s or vai)our.s while the lavu was yet
in a viscous state; others mark the presence of irrejfiilarities
which ilcvelnpi'd ahuiff plain's of laiiltiiij; m- stratification,
hi Micli cavities as the>;e, an uiiconiiiKin arianyeinciit of
quartz crystals is of frequent occurrence alonp the shore of
South Vahles island, just south of Seymour i .rrows. Pris-
matic crystals of milky quartz ar.^ uroiq.cd in coMipact I'a.lial

a>rjrre<rates, which attain a inasiumni diameter of aliout three
indies. Within a siiifrle cavity tiiey liave frequently de-
veloped from several centres. A small amount of chalcoeite
often accompanies this qiuirtz, but its distrilnition within the
cavity is dependent upon the radial character of the latter
mineral. Within the amytrdiil,,^. ,,ii;ntz fre(|uently displa>s
a tendency towards a similar radial prowth, which, under
the microscope, expresses itself l.y a propressive undulatory
extinction that mi«-ht easily be mistaken for strain shadows.
A-rprepates of epidote crystals in (|uart/. up to tluve inches
111 diameter, occupy cavities in the rock exposed along the
southeastern shore of Hanson island.

A eins of secondary minerals frequently traverse the rock.s
of this formation and are occasionally present in sufficient
numbers to form a reticulating network, which gives the rock
a streaked appearance. Karely <|o these v.Miis exct.ed a small
fraction of an inch in width, although, in a few instances,
they are several feet wide, containing copper minerals in a
gangue of calcite and quartz.

Along the northern shore of Hanson island, on the western
.lid of Hardwick island, and in the small area occupied l.y

these rocks on the mainland to tlie north and south of Port
Neville, agglomerates or breccias are iiiterbecbU'd with the
lava flows. They are largely composed of subangiilar fnip-
nicnts of greenstone, many of which are liigiily amygdaloidal

;

but the matrix which surrounds these fragments has been so
altered that in the specimen which was examined its tiifVac-
eous character ha.-; been almost completely obliterated.

From an examination under the microscope of thin sections
of rocks collected from the massive lava flows, it is found that
they are pyroxene andesites and basalts which have been very
much altered. The majority of them were originally com-
I'osed of plagioclase and augite with a few crvstals of apatite

m •'^^^KmmimmijLiw^^j^'^^TS'Wk.rm ^^5S!?*^SS:
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ami disseminated grains of iron ore. In a few specimen* •»

M.l.onlinate M.n.Hu.t of 1h„ nl,l..„.l.. .,,,1 m h^^y .„l,...ln.l L-nuns
of titanite are also present. Kpidote :,,ul thl„r.ie are tli,.
most widespread and al.undant secondary min..rals iheir
presence readily exi.laii.in- the ^reen colour which

'

is so
characteristic of these rocks. Calcite, quartz, chalcedonv.
zeolites and leucoxene complete the list of the conunon pro-
ducts cf decomposition in these rocks. When present th..
leucoxene occurs m the immediate vicinity of grains of'i,,,,.
ore from which it has been derivd. Th.. other se,„,Hhnv c.m-
stituents occupy amygdules, or are distributed irn-ularlv
throuKhout the compact rock, often heinj,' K^.ther-.d toK"therm nests and cluster,, which m lepla.injr ,1,.. p.„n«,x unuw.ls
fives rise to a Jiseudo-am VKdaioidal stiiK-tiiiv.

The variation of texture in th.^e m.-ks ,. sm,|, thai ,„ son,..
tlnn >.Mti.,iis the component n.inerals are harely dis.ernible,
whiJo m others the ophitic structure is h.-autifullv d.-T.lay.'d
I hi. variation m t.-xtun- is d..p..nd..nt np.u, Ih,. .jinrn'm con-
ditions under which successive flows have cooled, and upon
the ta.t that the central j.ortion of a sin^-l.. flow. whij,. ,„o|,n..
slowly, has h.-come most coars.-ly crystalliz..,!. I'l,en,„rvsts n*
fp.dsi.ar. either singly or gathered into irr.-gular -roups, are
ot tre(|uent o.-curren..., wj.ji,. i.ji.,n,.,rp|„,. ,rv>lals ot an.rjte
which are very ptile gre.'n ,,r colourless in thin s..ction

"
ar.^

occasionally sprinkled through the rock. In thre., si,..,ii'n..ns
the feldspar was found to l.e andesine, occurring in lath-lik..
forms which almost invariably display twinning according to
the a bite law. One of the amygdaloidal rocks from Hanson
island possesses a .ifroundmass ..f small crvstaN of plajjj,,.
clase m a i)artially . I.. vitrified glassy bas.>.

A i,'^y narrow l,e,|s of chlorite -.nd liornbI,.nd.. s,.|,ists
traverse these rocks. Two such bands were noticed in the
held-one .m Hardwick island an.l an..th..r on the Ajax ehnn.
on the north side of Deep Water bay on South Vald-s islan,'
I nder the jnfluen.v of .•rn-hinn- niov,.ni..nts. le.rvstallization
has taken place, the new minerals ranging th.Mnselves in
.lefinite planes at right angles to the pressure, thus producing
a loliated or schistose structure.

Confarf Mrtamorphi.w
. Tpon approaching a contact he-

tween these volcanic rocks and those of the Coast Range
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l)atliolitL>, the toiiiuT lioioiiie (larkcr in Loldiir iiiiil assuiin' a

less altered api)oaranc«'. From a uiicroscopical study of thin

.section^, it is plain that this thaiij^e is due to rocrystallization.

The rot'k loses its am ygdaloidal cliararter, and hornblende
iiplaiTs I hi' aii-riir. Sprciiiiciis Were ('(inrctiMi at ditTiTeiit dis-

tances from their eontaet A\itli the )?ranite at Kelly point on

South \ aides island. At the contact, the volcanies di^pla\

a sliplit tendency toward f'..iation, and arc composed of horn-

blende, plagioclaso, a few grains of iron ore with some chlorite

and epidote. The liornhlende, which is the dominant mineral,

i> stiongly pleochroic, the compact individuals of tlii«

niineral lieing very iri'cKular in outline. Al)Out fifty yards

'iouth of the contact, the rock consists of the same minerals,

Imt the hornblende is of a distinct st!C(iudar> cliaracler, since

in a fibrous form it i)eMetrates t lie plagiocla^e in all ili-ection-;.

The hornblende is paler in colour, and ii greater in. 'n'r of

grains of iron ore have seinirated out. About a cpu f a

mile from the contact, where the first indication of the pre>-

riice (if stratification appears, the rock contains a little augite

vvliicli (Ml ii!> within the crs^lal^ of Ikh nlilciide. and i^ >o

uralitizi'd as to lead one to conclude that at least a large jiro-

portion of hornblende has been similarly derived from tlie

alteration of augitr. Similar iiicliv. in which aiiiphibolit izaliou

(i| t lie augite lia> taken place, ni re i xaniincd from the colitact

on the northwestein corner of Hardwick island. I'rofes^ci

.)
. W. .Tudd, in describing the Tertiary gal.bios of Scotland'

and lielaiul, assigns the i)roccsscs whereby augite is convejted

into hiirnblende to the action of atmospheric agents; but a

study of the volciiuic rocks in this region >Imi\vs that this

change may also be a result of the infusion of

1 waters which attend the invasion ot batlo
'

ated vapiuus

Conclnfion. I'ndoubtedly this volcanic series is of the
same geological age as the iimphyrites, agglomerates, etc.. of

Texada island. It likewise seems probable that they corres-

pond to the volcanic members of the Victoria Series on tlie

southern ]iart of Yancmiver island. It is jiosslble (hat t!h'

A aides formation may belong to the latest Palaeozoic, but in

this report it is jirovisionaliy placed in the Triassic.

U^iiiut. .lour. (iiMil. Sill-,. \'(]I. XLII, |.. s.-,.

. .*. *
1
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<Jt iiK.ro ivc-nt :.«,. than thr V;,!,!.- t,,n,i,niui, ,,iv i !„ .;,,
l)nii;.<-,.ou.s sha!-s. arjrillitfs. iui[uirr lim.'st..n,.s, <.;,I.aiv„us
NMn(I.st(>l„.s, an.l .(iiartzilr^. m l,i,|, ^rv \<::^l ImH;,.,,,,, |.lH,-r,l „l,.l
most typically (IcvH-.p,-] upon the western pail „1 Ilail.k-
'•"7' '^'^''"1 '" <-» " ••ha.lni,,. mmupI. r.,r ,„„>,.„l..n,..
"t .Irscnpt,,,!!. thr liann. I'aiM.I, 1!;,\ (i,,,up ha, Im-i, .nvrn .,

these nuKs. Int.Tl.e.Me.l will, these sedimentarv io.l;s are a
lew jayer.s „r mas>ne v.ilcanie greenstones which lia.e the
r.,.„pos,tn,n „l an,le>ite>. ,S,„„e of th. s. greenstone- are true
lav,, flows. ,,lh.TS .rem to 1 f iiitlilsive chaiact,! nul il,,. r

presen.e shows that the V(,|canic oiitiii.rsts v^nuh |,ro,!,M..,|
thr

\ allies formation gra.hially l)ecanie l,.s, tnlcii-,. ()„ •!

i'lojectllig p„i„t Jtlst to (I a>t nt K..|,, nnl.. ,,„ the M.ulh,.,,,
'l<le 111 Jlarl.l.'.loui, islaiiii. neaiK- ii,.| i/inial !i,.,i< ,,t ilarl
.arhonaceons li.aestone are larg,.iy compos,.,] „f rragnients „,
'hells. Am(,ne> these I layin.'iits. thos,- ,f /'., ,„!n,„n„„tH <„t.-
<>rrul,,ns and ll„h,l:,„ u,.re reccgn !/..,!. l)i;,l,as,. .Ivk,-, of
gr..r„ish-.i.-rey c.lonr int,-rs,.ct the limevton,.s an.l may I.e re-
>pon-.ihie for their impregnation «itli ,li,se,r,inat,"l u-rains „f
IVViMte. I'ars,,,, |,,y. „n the west,.rn si,le of this islan.l. pr„.v„
to he the most pnwhntive ]o,.ality in tl-e whole ,,,,., to, tin-
••"Ih'cMon of fo.Mls. rp„n th,. western shore of this hay near
It- entrance, there is an ..xposur,. of l.luish-gi,.v ^.r-'ili Henus
lim,.st„nes. carl.onaceous shales. argillit,.s, and .,nart/,t,..
wh„-h wtth an almost vortical dip atv in contact with intntsiv.i
-luarlz-mica diorite. I'pon examination in thin s..,tion under
the micioscope. the li,n,.stone ,.i„v,.,l to he verv itnpure ,„n-
ta.ning a high percentage of ,,uarl/ in minut.. grain-, whil..
the jwe.ence of microsc.pical civntilatio.is is l.eautifiillv d,-piHeo l,y the arrang..mei,t „f alnmdant niinnte [.artich-s of
<:a'hon Th,. .tirface ,d' s„m,. „f ,h,. lamina- of the shales a.v
cov,.red with the imprints ,d' l'..r,nl.,monol !, rivr„h,::< whilesome of the compact limeston,. layers yi .1,],.,| l„.a„tiful sn..ci.
...ens of the sanie fossil. tog,.th,.r with that of a small gaslero-pm. which, thotigh poorly pres-rv,..!. is lH.liev,.d to he a

P-deh of hhnk carhonaceons shal,.s „hich are nearlv
horizontal. I rom these shah.s ...vral .-asts „f
a...n.on,te, f cinu,. (?) V.r,co,n-rr,„.is were clh-cte,! ..!..

fe



i.i':<)i.(»(;ii Ai. SI i;\ l:^ , r waka

•llclrl
,

1/1

I'latf IN (111. 'I'll.. »i)c(iiiHMi« ;iiv incic iiiiinfssiipii-, in
whi.-li IM| li;ir,. ,,f :, siiniiv III si|,||||:i,.|,. ||,|s I,,.,. I, ,,,.,.

mtvimI. 'riii.y Ikivc not only Ih-ph ;ilni(wt (oiiijil..t..ly [hill.mil
out. Iiut hav.' >iin.Ti'.l Iroiu lai.'i.il coniiiio-ioii. uilh i!i,m
loiiM-,.r iix.'s I .iii.-]Hiii.lii;«- to tlif jifiHT.il i.');ioii:il >lril,.'. ( tii.^

'iHMiiii.Mi, wlil.li ~Un\\- lilil,. iinn.. IImii oii.-lialt ot a .a-l. Iia-

a^siiinc.l ill.' slia]... .,t an ,lli|,^f m ulii. Ii tli.. niaj.,r a\i~ nin>t
lia\f lic.Ti tour incli.'s in l.'untli with a minor a\i> ..I aliout
two and on.-lial* in.ii.... Tli.> hit,' Dr. .1. I'. \Vliit.-a\ .- I.as

il.'<iril).'(I tliis t.K. ,1 ;,^ tnll.iu- :

"Shi'll. .liN.'i.iila!. coiiipr.'^^i'.l. nliorl> tour to fi\.',

'«-.'nl!y idnvi-x al tl.c viij,.,
i m iva-iny \.'r,\- >l.i\\l\

•'and very siitflitly iiivoliito, so tliat ilie wholo of the si.j.w of
"it." inn.'r on.'> ar.' .\iio>..(l to view: iiinliilicus wid.- ami .'x-

"livrn.dy shallow. ont.T vohiiion distinttly keeled at the p.'M-
"I'lierv: iM.Tior .it tin- ulml.. ir>i -tronyly lild..'.!, th.^ nl..
•^iniiil.>, tran-v.'r-.'. jrenerallv straiKlit, liioadeiiiiisr oiituar.ls
'and iMt.'irupt.'.l on the k,...|,M[ ii..ri],li..r\ .,t th it..i' \.,|i|.

tioii. Siphiuicl.' ami .-..iituiiin iinknowTi."

Within thi^ area, the 'at.' Dr. (i. M. Daw~on cilh-.-t.-.l -ii...|.
mi'iiv ot th.. sain,, to-il from ili.lali;'.! |i,iin' on H,.inaiMlo i--

hiiul in the (uiit ot (i..oi(..ia. In this lo.-ality th,. s|,atifi..,l
-en.'s. uhi.h .iimpri-i.s ,h..rty aruillit..s. (|Uartzites, niim..roiis

"'*'''''=''.'''''l -I '-"I intrusix,. ,:-! i;r,.,.n>tom.>, .nil a hi\,.ro|
liliie linieston.. whi.h i- tonr in, h..- in thickm.ss, ar." inti'i-,.,--

ted by tiiiineroiis dark dyk.'s. 'Ih.'y oeeupy a '••ry small ar..a,
lieinu- mtriiil.'.l l.\ L;iaiio-,li,irit,. an.l oli\ ine-jrahhro wlii.di enll
them oft' on every side exc,.pt th.. nortli,.rn. On Iron i.oint,
<m Twin isjandv. about two mil.s .\. r,()o \y ) f,.„,„ l[i,i.,]j,,',

point, a small iiat.li ot Mrati(i..d roeks o,.,urs in whi.h thin
limestone layers aiv numerous, alternating with arjrillites an.l
• luartzit.'s. Tln.v tie,|uently contain fr^'inet. pyrit.. ami .i,<a-
lonally a little ma.irnetite, the presence of the last two mim.r-
als .aiisinsr tliem t,. w.-athiT in brilliant red and in black .ol-
nurs. Their dij) i> ^-.o towar.l the nortli..ast, whil.. th.-ii
strike is X. .-,4° \V. Som,. of the lim.Nton,. b..ds contain yvoilc.
lin.'d with talcite, the foimation of which iiiav have b....n du.'
to the presence of .shell-. A very imiiertect .'ast of a pel,..vpod
w,is found in a lav..r of iiiiimn' linieston... which, from it*
convex shap.- ami th." .haracter of its ribs and ear. is believed
to be the rifrht vah; ..f distorted /'st ,„/oi„o„of/s siihrirnihi n.<.
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Two ku<k1 ca.is ut thi, fo.v,,l, «|,icL are sUiiMy dwjT
. foiiud in til siiiuli

Ni(lf«.r.iuuilili' |..|iiiiil. wIikI

ar«'a of Nfdiineiit.iry rock.s ou th

I'^tori.d,

<• west
1 1^ -l(u;it.-,| III hliit'lil II, I,.

I iMiir it

Wilcrli ( li.iili.t

in- th OM- ot .1 «llll

• •ntl..iiri« Miiioiiu- i|„. ,.irlii|,..|i,jf„ ,,|

'rii.',se rocks an- v.-rv miuli altort'd.
stratiji..,! ,Ma,> «l,Hl, |„. ,ii,Mi.Ml,at.".l> to ,| ,., .,, .|,„„,.|

::::;''' *:';'':'",'' ""^ "'''-'
>
--n

;*''' "t. -trail ,..,1 r.Ml ruv uln.h an- Im.|,..n,.,| ,„ |,..i,„„, ,„"s s..n..-. h, ,,..,,..,,,1 ,1,.,, „,,K,. „ ,,,.„„ -„ \v ,,„,

<>' Sw..n.o,i i.|„,,.i. „.a>Mv.. Nol..n,H Kr....Ms„„„.. „„ „„.,:
•''"'••'I "itli arunllit,... .|„ar./,t.... ,„.| ,,„|,„..,.,1 -l,,l,.. u„

i^^ml.M.M i„„,|i.„ |{„i,u,VN ,.|,„„|..,„ ,|.,„„. ,0;„.,| „„ ,,,
.MU.rpl..,..,,,, s,.d^..M.,,4.. .,,,,,,, n... ,,,,,,,...,.,,. I,,', „
' \illH^.>i>l.n.i.-,Malhuv.„of

i,iH.u,arvro.k..„,...;,,.,.,,i
'!','';"'- •; "•^'i'-'-v Murl.,,,.. ,,„i';, .,„„ ,,^, ,„„|^
'" "'lifll ll>ll;, U 1.,!,..,. I,.,,,,, ,,., , ;, I

'

,,..;., . .1 ,-.,
"•-' ll'MIl ..,„ I,, ^j., |,|,||.^ III 11,1,.; vv

<»U nKto.h,. .l..l..n.„„al .,.:.,lu.,,i,K.,l llnuhu,.,,,!,,., ,„,.-Ut a nl,lM,„..,| ap,,..ar,nn,.. U„ ||„„.,. ,,„, s,.,!^.,. M.'lMls
....van.M,tn.at..l, tol.l,-!. u 1„ i -n,:,ll ,.1:.,„! ,„ , I;, u ,-,
"* ^7,'^'"";'- ^""1 " 'I'-I'l' I- .... «.ilt„nl ishiinl, „!,.,,

;'7""/r'^':'
,".""•- ""l-):av.. 1 Mpart,allv.l.an..-,..l

""^sIk.v.... „.,.,, ,,..,, I „,.,,,„, ,.,„„^„,, „„.,„„„ i,,^,
..n.l ..a,],.,...,, ,,,,,,,,,,,,,,., ,^^

T
<>t small .|,.t,..l...,l (n,y,,i.„t, of ,|„. .tratitM-.l ...,1.- Tl,,|.r™.. of /'.,.,./,„.....,. ,.,/..,„.„/„,.,.

,|..„„,,„i,„.,' ,

""'^•' to I f ( ,,,„.,. Tria<<i,- ai;.'.

Contact Metamorphism of Sedimentary Roclcs.

V,;/;' *''VT"'" '""' "' "'"''''"1""" '^I^hhI I on SouthXados i.laiol. ,..,,,,„ poifo.i. of tl,.. s,.,li„„.,.t.,x s,.n... of
>j'.ks ap,,n,x,n,at.. .n.i.v .lo- -ly to tlo-ir .„.i^„„.| ..hanofrthan thos.. u. any othor lncaliti,..s within tin- rojrion : hut ingeneral, th. ..ratiHed rock.s hav.> he.n niuH, a]t..n.d un.h.r'th.
.nfluence of ,h.. pror......s of nu-ta norphi.sm !„ ,„anv in-
stances unportant .han^^os in their niineralo^iral .ompos.tion
have heenindured through contact with the intrusiv.. pluton.r
locks, wh.le in a n,olt..n .fate, Th- intrn=ion of the iatt.-r wa,
accompanied hy the emission of heate.l eases, vapours an.l

\ f
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;•> liKi'l 'it.H \l -I |{\ I \ I \ \ \|i V

Wutil'", -CMIH' 111 \v lilcll ^^•'t. Ulnlciildi'ill , ~ii|ii|»ii nilr'il .i!i|-

tiiiriv llllll. |Pll«»lllK ill|lw;ll(l llltli till' inv.lllrll II.rk-, I .lU-.t'(l

till II' |i.iiluil nr iiiiin- ifi I \>tii||i/iitiini, .mil otlcFi i!M'ln|ifil

Iii'« liillli'I'.lU w'lllilli tlii'lii. Till' riilitiK t M'iliiiji' i> wl\ IMsr-

Miw III -iiliii' phirr-. uliil.' Ill iitlirl^ il ;ill;ii!i- .1 «liilll ut li'nlll

ii!M' In .iImiiiI I liii'i' I I1MM-, 111(1 |. .•!
.

\\ lirli I lillili'lH •li l'\ iiilil.ii' liiil.i mill I'lil'ilii , Il ipii^liilH'- . Ill

inlliitliili 111 li'i I \ -l.il i
i/.it lull , ,iii- 1 .|iii i.ill \ -11 iijililil'' 11' llii'

fill III. ilinli lit Ili'A liilliil ;iU. \\ itliiti till' iimlail Mlirriilr till'

I'lillii','. Ml'; iiiiii iHi'hiliii. M . . iilliiljiU i.iv. 11 \.|ii|i''il Wllhlli

til" !i nir-liilH'- ;ptiil I ;i|i ;i I
• I'l - liiiK^ ul llil- liL'liHi:

liilllH'l

\\ olliixtiiiiiti'

'i'l-i'llll'litc

i;iimI. tf

</ii.iit/

.Sjiill'llf

\'|'SI1\ illtlitO

IIiii'iiMi'iiiii'

M.H.li.it..

/ui-iti-

,Slll I iii;iliil.'

Toiiriiiiiliiii'

Si'i'|ii'tii ;
111'

(111. in'.'

Till' 1 pilil ill.' :illil I il.' 1 llliniti' illr |i|iii|i|il I'l I 11. .lit- IMtmll

,il ilpi' ji', ii.si'iii' ;.iii| licriiMi'tiili' ri'>jii'it i\ -Iv.

< It iii'^i' mi iH-i li^, til.' 1 I'-t ti'.r III! the li-l 111' 111' till' tiiiist

U l.l'--,|.|'i.;nl 1.1 1 111 ii'lil 1", 111 -I'Mii' li.l alit ii'^. :i- I. 'I Mill-- i-iillui

ill tjui'i'li
<
'li.ii liitti' >i iii;l. \i i\ iiiiH il iiiilniiili'il al yiilili'- atiil

ipiail/ii. - allrliiali' Wltli hamU tll.il air alliin-t .'litin-ly loiii-

jio^ril i.| u-allut^, I'liiir tn iiii'la iiiiir|ili i-ia , I lii".i' rncK^ wiTt'

sliali's and tiiii'-jjr.iiiiril iiiil--t(i!i('s inii'i licdili'il with thin lay-

I'l- 111 iiiiiiuii' lii linii'. .\ -|iriiiii('ii fiiiiii iiiic of tlif'-^i' fc'ar-

lietifi'T'iiiis lialiiK I'll Ma!- lalul. Nvliirli iiiaiM)<ci)])ifall \ a|)-

|ii'ar~ 111 li'' ,. ijii^i'lv iiacivi'tl ;\srjj:ii'>?att' of 1 innainoii-liiowii

trariirt ir\^t.;ls with a ! tile ca'ritc ami t icmol iti'. was fmiml.

« lii'ii . -..! iimii'il in thill -ri't ii'iis, to rontain ,iUo small iuiiniltits

it wi'llastoniti'. sjihi'iir. >il! niaiiitr .itid i|iiiirtz. A ^in'cinicn

friim iiiolhrr hand displays siiinll crystals of jrariii't iii a wlulo

tiii.--u'i aiiii'd matrix, whirh iltidi'r the mirrosi npc |. loved to Im-

praniilar wollastonito with zoisiti-, 1 lavtz, ami \ I'siiviaiiitc.

On thf Elsie miTirial ilaim, on the wst ^ih nt lii'donda

island oil n IS a small iiu'ili of massive liinestoTU's that havo
alniost ('iitire1\ lost their identity tliroujrh replarement by

niatTTi tite, w •llastoliite, epidni
, ipiai't/. .:tid vi'sii viatiite, with

seniiiilary ^irpeiitiiif A f. w narrow haiids of liuiestone.

ahiuit oti. mill liefore A\" point in Kniirht iiilr', have lieen
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l..,.,,,.,!., .„., .1,,.

niiin(l-«li:i|i,,, piitni,. il,. i..,, ,• „ . i i

wcr. n,ll.vU..I .in AI,M. ,-l:in.l .,,,1 ,,,, U,,. Tvwn .Malls'^ ,r
..N w h,d. „K,v I,,. I-..-..,,. I. ..ems ,,rol,aI,l. th., Lere. i.^M .Vlas<M. .!„. ,.,„,,.., p,.,. , „„ „, ,,„. ,,.,,,K.t ass., ,u...l w,t|.
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H> ,„,,ns ,n grains of v.-ry vaiial.l,. s,/..

an> or,,us n, t,l,n.,is ..if^nv^Mtos i„ ,vl,irl. tli,. stout ;il„v-
<•«•.' thi'ir i.nir.h l,, ,r;.,.a,,.,l M.innn.u' pa. ,;i..| („ ,IO.I,.

'C. S. Gool. Surv. Bull. :U7. ,,. m.
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Epiilotf is not rostrictod in its occurrfnre <o Iho iiictiiiiuir-

plioscd liiiii'stdiics, Imt iilso orcurs in sonic of tlit," iiltcred

ar^rilliti's, anil is very almndant as u product of decomposition

iu the intercalated volcanic rocks. A jiale ^jrcyisli-jfreen

rock traversed liy t iircad-like \eins ot calcite and (|uartz,

wliicll of rr;M|llelit (•(•eurrelice. is ty|)ieivli\- devrlopcd near till'

niarldc on the mainland south of Dinner rock, and in Uird

cove. IJeade island, co?isists of e])idote, cliloritc, (|uartz,

spheiie, and a little calcite. 'i'liis rock seems to have licen a

limestone which has lieen larjfely changed to epidote throuffh

contact mt tamorphism.

'rreniolite occurs in the; form of radial a^JKrcKates of white,

tiilky iilires. Tourmaline was only noticed to he present in the

foini of sprays of hlack, needle-like crystals upon a .joint plane

traversinj? crystalline limestone on the (fciler mineral claim

in the interim' of South Valdes island. In McDonald hay,

Knijrht inlet, niuscovite occurs in crystalline limestone at its

contact with jrranodiorite.

Within the zone where the stratified rocks have Ihm'II af-

fected hy contact metaniorphisni, it is not u... ...jinion to find

that they have been inijireKnated hy disseminated grains or

masses of pyrite, pyrrhotite, nui}.;:netite, chalcopyrite, hornite

and. less fre(|iieiitly. l)y small jiraiiis of fralemi. zinehli'iide.

arseiiopyrite, and gold.

The manner of their occurrence clearly indicates that these

nietalliferons miiiei'als were deposited duriiif; the cooliiifj

down of heated solutions winch emanated from the i>lutonic

inaRmas. There likewise seems to he no reason to douht that

at least a considerahle i)ercentaj;fe of the non-metaliferous

minerals, such as garnet, epidote, wollastonite, etc., were

similarly formed hy deposition from niafimatic emanations.

In sujjport of this is the fact that some of the lime-

stones, which have heen impregnated hy these minerals, are

reimirkahly ])ure. A sanii)le of limestone helonging to the

Marhlc Hay l''oriiiation. from South Valdes island, was found

to contain a little more than one per cent of iiisoluhle residue

in the form of excessively fine particles of quartz.

Within the contact aureole the argillites and (juartziles

either heconie very compact, with a highlv indurated appear-

nnce, or they develop a schistose structure. In a few locali-

sJ
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ties thoy w..ro notiV,..! f. ,.„„h.i,. visil,!,. ..,,i,|„to ,,i.l -rarn-t

no lon,..r ,l,s....,n,l.l... l.,.t tl.,., ,,.. |„„n.| ,., ..„„si.s, ,n osa.c of ox..,....i.no.Iy sn.nll intorlooki,,,. .trains of c,,.. ,

t on o .M.ar.z-lHot,.,. sHnsfs ,n,.l .....rtz-hornl,!.,,.!,. sdns.s

iM,.ll> ll,,l<,.sol l„ol„... ,l..v,.|o,, ,„ ,„.rtV,., .Ii,.,„n..nl wi,l,i„the .narpun.l portions of a layer of .r.^illite. Tl,,... ann.ar
as .lark l.nes in the roek, ;.n,l, l,eeon,inj, n.ore an.l n.ore „»-
en,„s .s<..,s,,s finally pro.l..,.,..l. In only ,.., |.„.al,t „. „,Ia.v„ ,1„(N ,„ JJut,. inl.-t. an.l at \Vi,M,eil point in I,„„nl,-

Ir/'n
'"'':' ""',"" '"'"'^ "* ^'='*" '"•<•-'.. wl,i,h a,... al'oprohal.y n.etamorpln,. equivalents of iho arfrillites. Of iho.onnnera s whu-h are fre.,.,..ntly .l,.v..lop...| i„ ar,.Il:,....o„s

rocks thn.n^M. rontaet metan.orphisn.. an.lalnsit,. was ol,..,rv-
e.l u, a tlnn s.rtion of a f,,.art/-l,iotit.. s.hist fron, l'„rt \e-Mlle. wl,„I, also eontains antr.t,.. a lit.l,- ..pi.lote an.l a t-wgrams of n,an.n,.t,te. The l,on,on,.„..o„s t,.xf„n. an.l pnr,. mI,-ceous eharaC.r of some of il,.> H.orty ar^nllit-.s s.-.^^ests that
i.;y may have 1„.,.„ f,,,, ) ),, ,„..tason,af ie silitication ,.t

tlnn limestone layers.

The extrusive an.l intrusive voLanie r.,eks appareritlv have
.e,.n alt..n.,l to s.l.ists n,on. ..a.ily than tl„. oth.-r nH.,„i„.rs of
the stratifie.! seri,.s. As in T'ort \..vill,.. an.l in the vi,.initv
«'t Ma point. ,m tl... north shore .,f Maur,.|l.. i.I,„.l. th..v are
partia ly repn.s..nt...l I,y l,ornl.l,.n,I,. s.hists wl.i.l, are inter-
ralate.l with the l.-ss al(,.r,.,l aririllit.... Th..s,. ..hist. „r •„„-
I.hil.ol,t,.s. ...UMst ,hi..tly of lioriil,!..,,,!,. an, I plafrio.laM. f..|,l-
spar. with such n,in..n,ls as ..pi,I„t,., , hl„rit,., k^di,,. ,|„arlz
sphene an.l hia.k ir.u, ore. (Vrtain ronr-p,.n,lants ,„,„p„...,l'of hornl,h.n.l...s..h,sls. siieh as the one wl,;..h o,, „rs al.out a
mile iM.yon.l Cas.a.h. point in Kniirht inl..t. are l,,.|i,.v...l t.,
be tin. m(>tamorphos.>,l ...pii val.'nts of massive volranirs. pmh-
ahly helonKinj.' to the Val.les f.,rmation. Sehists of this ,vpo
are similar in th,.ir mineralo^ri,,,] r„„,position an.l jreneral
appearance to those which have heen formed hv the loeal
shtMirinfr of the .liorites in the n^^ion.

In Ken,.ral it may ho sai.l that the .level.,pm..nt ..f tvpi.al
contact m,n..rals ,„ the sedimentary r..ck= is depen.lenf' upon

r
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the depth to which the loof-iieiuhmts have lieen exposed. The

best exiuiiph's of llie eticct^ ot ((iiitail inetiiiiiDi phi«in areliniit-

ed to some of the islands and lower fmilaiid-;. wheirdeiiuiiatiou

has not lieen carried a sueh a great deptli as in tliose fiords

(d the iiiaililalid \viii( h aie liordi led i)V the liifrhest iiioumaiiis.

Within the latter, depths are exposed where metaniorpliism

has been so intense as to almost completely alter the stratified

rocks to schists with intercalated iens-lii;e l>odies of er\stal-

line limestone. Xew minerals have been developed but the

juetaiuorphisni has been more ehisely related to that winch

takes idaee in the zone of flowaL'e witlini tiie crust of the

earth. The mapnia, at this depth, was under fxreater pressure,

and tlie invaded rocks more iinjierm 'abb-, two conditions

wiiich are not conducive to the iideax' of tnnuinatic eiiiana-

tions. Since, apart from tlie varialile (hiiracter of the solu-

tions emitt(>d by the cooling' ••laij'inas. tiie conditions winch

were suitable for the formation of mitieral deposits of econ-

omic value were identical with those necessary for the develo])-

ment of the typical non-metaliferous contact minerals • niay

be expected that within thfise ]iortions of tht> ilistri,:>i where

the fiords have been eroded to gre.itest depth (\iz., wh re they

are bordered by the iiigher mountains), if such de|)Osits occur,

they will be fouiul within the roof-pendants of stratified or

schistose rocks, but up toward the tops of the monntaiiis rather

than at the lower levtds.

Upper Jurassic ' ? i

COA-'f ItANc.i; INTIilslVKs

The intrusi\e ifi'iiemis rocks of this re;ii(in include (i) tite

abyssal or pititonic rocks, whith ha\e invaded the stratified

series in the form of immense batholith-^, and (ii'» the livp-

abyssal varieties, which, as dykes. trave)s(> both tlie plutoiiic

and stratified i-ocks, ncca-^ioiially spreading f>ut alonur lines of

stratification in the fortu (d sheets.

AUVSSM. liii(K>.

Ihstr/hiitiori

More than three-fourths of the area covered !>> thi.> report

is underlain by plutonic locks, whiih are exposed :it the sur-

.Wl^'TF^'l&i'J^f
pp W
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o ho( M. J{a„«-.. .„|„n,lu>u,~,,M,. l,;,tnl,o,|,.. ,„.,,.n.vot tl,.. ntt-sl,.,,.,. ,.L„„|.. Tl„. M„:,M ,.,„. „f Mn„,:,.,l n„.j.^
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'

'M7l:lu..,n...nM.k>.t,|,,.s,,,H. ,,,.,, ,,,.,:,,,|,,,al,l.,n,,,,., „„i|

l". M,n].s, xvl,,,.], iM.,H.tr.t,. . .,.;„.„, I,,...,. ntrul ,,.„,, .iu-
' <.Mst Wnn^v wl,,.,.. .n,.,n.t;,in> ... ,.,s„„k.II v ri... I„ ..,„.|,: , l,„„.
s|n„l i.vt .u .It,.,,,;,.. |„vs..nt :,n .!n,„.t .-..ntii,,,,.,,. ,:,„,, ,
tlH's.' r.,..L.. ul,„.|, ,.,„,. ..m\,..,I „. a |„,„..i„.,| „, „„|„.„ ^,;,„.
AluiJK the ui,,„.r n.„.l„.s „f tl..- f,„ni,, ,h, ,„„. ,,„,„,,

^^i,;,,,'this inair.,,,. ..„.,!,..| ,.H,:1 .,y>l„ni/,.,| „:,„, 1„, . ,.,,„ „,„.,„,-any ,i„„..„„N „,• ,„„ ,,„,,„ „„ „„_,^. „,;; ;,

^

iiHniiit;,ii,s ol l,;-.ia\

.

I.ltln,l,,ii i;il ( Idi'irlrr

Thr |„.tr„orai.i,lc;,l ,l,ara.-ir,- ..t tl,,-.,. n„-U ,l„„il.| 1
,

|SlK.c,al ,„t..,vM l-.-a„>..,.f,l,.,,p.,.!„,,,:,l„„p,„,an,,. „„i„„
'Insa.va. ,l,.y ;„v h,.i,.,-„u,. i„ ,.|,ara,.,..r, i.,! ,.t.„.^
eraiut..s p,an.„]H.nt,.s. ,l„„.it,..,, .,,!.1,;„.. i„„l h,„„l,l,.,„li;..:
7.'""- .""" '"""'"> Su.l, a ,1,,.. |..t,„.n,|,|„Val iv-., .„,.
Mh]. oxisls l...lN^..,.„ ,|„, ,iitl,.,,w,t I^,,.. Ihat. uithin ,.•.,:,,..,„-
tivelysnu.liar..a. .,.,. va,i..,y,,.a.luai:yp si,,,., a,,,,;,,,.,.
H,,' t,ill,,\vi,m- i-,„k-,\|„.. u,,,. ,.Na,, ,,,.. ,i --

]5i.itit,' aii,i I,,., ill,!, III!,. i;i,,,iii,.

li".t iti'-ii,i;-,-,,\ii|. u'l-ui it,.

(Jraiiii.li..ii'i,'

JJIdll't,.

(JuiHtz ,li,.iii,.

Qiiiirtz-iuica .l,<.i'iif

Quartz-;, iitrit..-,!;,., ill.

(iuartz-iifiiiti'

Hon, 1>], .?,,!(• iralilii,,

rdrphyii'li, ,.iivii,.'-li,,ii,l,l,.|:,l,. ijal.i,,,,

il, in, III.. II, lit,.

In rosp..,.( i„ an.al .listrihu, i.m ,!„., varv wi.h.lv in ivlaiivf
iniportam.,.. <hiartz .li„rit,^ i« th,. ,„o.t pifval,.„t tvp,. ,.|.'

though liIf ^lahllfs l<i Kiai,„(l,,,Mt,.s, if ,.,,||si,hT.',l t„!r,.|l|,.,..

^

m^immm'F- ;;*,tiM^;;i*'!s
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Jir»' ]ir()l)al)ly jis almiidaiit . Gahhios and lioriihlt'iulites occupy
relatively small areas.

As a rule, these rcjcKs possess a reniarkal>ly uniform grani-
toid texture, usually being of au evenly coarse-grained char-
acter. The basic varieties are subject to a more trc(jueiit ciiange

in texture than the acidic, medium-grained species l)eing

common among them, «liile the hoi nblendites are (he most
coarsely crystallized of the s(>ries. I'orpliyi itic tacies liave

been developed in some of the small intrusi\f rock bodies (as

in the vicinity of Deep l)ayi, along /ones ol irregular width
at the margin of some of llie bat liolit lis, and ovit limited areas
wiiere erosion has remo\ed the roof iiiit appari'iitly has not

reduced the surface of the bathidith to any great dt'iith. The
niajoiity of the ])heiu)ciysts are plagioclase, although those of

orthoclase and quartz are locally develo!P"il ;imoiig the a(>idic

rocks, and, less often, tho>e of iiornblende amcuig the basic. A
miart)litie st nn-l ui-e was iioticeil witliiii tlicsr rocks in but two
places—iu granite, on the soutii shore of IJamsay arm about
three miles from its entrance: and in dioiiie. on the west
shore of East Kedonda island at a point nearly opposite to

Maryleboue inlet. In tlie former locality, a few drusy cavi-
ties, up to four inches across, are lined witli small, weli-
lormed crystals of orthoclase, oligoclase and f|uaitz: in the
latter, crystals of hornblende protrude into .>mall hollow
spaces. These cumulative facts seem to imply tlial the eoudi-
tions under which the greater ])ortion ()f tliese rocks crystal-

lized wi'ie unusually uniform in character.

In general, they are some shade of grey in colour, the most
acid varieties b.'ing almost white, and with increasing ha.si-

<'ity becoming darker until the nornblenditi'S are quite
black. In a few localities the granites and gr;inodioiites are
of a pink or red hue, owing to the colo.ir of tht>ir feldspars,
while greenish tints characterize some of the darker rocks,
chiefly because of the development of chlorite or epidote or

both of tliese secondary minerals. (!)ccasionally minute vein-
lets of epidote and chlorite traverse these rocks. I'poii wea-
thered surfaces the shades of green and white have frequently
been accentuated, the blending and alternation of rocks of som-
bre colours wiMi those which are lighter constituting one of
the mo-.t plp;=uing features of the seenerv.

-viflOKHaur ^wamMii's^^ii!^^mmimE^SLM>^w'^^mm$trf'M>.
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"f '1'- rorks ,n:,v l,e
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t.il.iilatfd list, as f()||()w> • -

K.ssc filial

IMiijjioclasc

Orthdcliiso

Quartz
Ifi)iiil)lfii(](>

IJidtili-

Aujritc

llyporstliciK.

< Hivine

Acii .-son/

I'laiiidi'laM^

Microcline
lloi hlili'iiili'

.Muscuvitc

S|)lii-ii(.

Ajiatitc

-M afflict ito

I'.viit..

Titiiiiif'eidii^

Zin-dii

K|ii<l(it..

Mrtliitc

I'Icdiiastc

I run

Siratuhirii

HoiIll)lcil(li'

f liloiitc

Kpiiidt.'

Zdisitc

Kiidliii

t'alcite

-Miisfdvitc

Scricitc

JJastite

Talc

Ki'iicdxi'iii'

Ma^jiietitc

I'vnie

A ..,m,..r,s,,n df tin. ,al.i.. .i,h a si„,ilar dno wlurh wa,omp. .-,1 l.y Lelfoy.' ,n dnl,.,- ,d .l..,i..t tl,.- ..d.npnsitid,, dftinse plu d,.K. rdcks as ,i,..y d.cur in tl... a,lia,...„t a.va td thoMnt
,

will slH,,y tl.at dniy five iniiH-rais hav. Iuhm, ..1,1,„| „tl.o list. VIZ iMHTdclin... dlivin... talc, plodnas..-. a,.,! d.tl.i..
I iH's.- nnicrais a,v df nur drMnr,.,,,'.- within tins ,lisfri,.f ,|,..
nnner.ldpi.al c.^mpdsitidn an.l p..f n.Rraphical cI.araHer df the
n..'l<s l,.Mnt: ."ssontially th. .nn.. as in the area rleseril.e.l l.y

Five minerals ednstitMte n,d,e than ninety per eent df 1 he
-tal mass of pi,.,,,.,., ideks ]„ ,l,is ,..^,„,. „„, ,,,„,,,,.,,,

t heir relative ahun.lan.v may I.e expresse.i l,v the fdrnn.la-l
l;l'ii-':'-lMse>hd,.nl,!..,„|e>l,id,i,,.>,|„„,,>,.,,'!„„.,as..

Of tl,,-'" nnunniT primary nni„.,ais. thdse df fre.p.ent deenrrence are
-spliene, muscovite, apatite, and tlie iron dirs.

These rdeks possess ,n,mer.M,s fan.iiy traits in oomn.on, onet>po pass,,,;,' into another, si.^^estin^ that they were all ,Ie-nve,l from a ma^nna whieh was, at least ap,,rdximatel v,IH mdijenedus i„ eharaeter. Cdnsi.lerin;, them as a whole, thetolJowing mineralo^ieal eharacteristics may I.e noted :-
'Gool. Surv. of Canada, Hull. No. DPfi, jnos. ,.. 19.

F*
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(1) The Miila-liiiie Ifldspius aif lar ill (•\ti>s of tlic juitasli

variclio, tiic latli'i' liciiifi' iii(i>t alniiidaiit in the aciilif mcks,

altlioMjjIi III sciliic (it the nick.s (msst i-sinf: the laij^'ol ixKriit-

ay'c (il tlcc i|il,iitz. [ila^'idclaM' i> liHiit' aliiiiulatit lliali nillio-

cla^c. I'ldlii (Icltriiiiiial idliv nl lllc |i|a).'l"ila^(' li'lil-lials in a

\:tv^r iiiniilirr (if t lie lil(k^, it would >ccin tlial ilicir aviia^a'

Kini]Misii idii i> tliat iif a .--liulilly acid aiidc-iiic. ( Mij,'iii lasc

and aiidi'sinc arc tlic niii>t alniiidant \ aiii'tics, altlidUfi'li ;il-

liitc i> (iiiilc (ilti'ii ])itsiiit ill llic acidic and laliiadiirite in t lie

liable I'dc l>. Kytowiiitc and aiKii t iiitc aic raicdy liict with.

(icciiiiiliL;' in (inly a tew cf llic iii(i>t liasic iiicl<-tyiic>.. /mial

siriictiiiis arc \('iy (ittcli di>|ila\c(l in tlic individual (i\^ials

(if fel'lspur, cs|ic(ially l>y tlm'^c (d aiulcsint' and (iIi'j'ik la-^c.

'I'lir liiiund.iru'^ li''l wccii t':! -iii-i-.'NN|\ .• /.(iiii'S arc coliiiiKiuly

\ci\ disiinct. >li(i\\ ill!,' a icpMtcd and sliarjdy dcfiiicd altcrii-

atidli ill the ^ridwth ot ^-ddic i.'! ..,i ic vaiiotics; liiit tf('(niclit-

ly a piofiiessivt' cxtiiictidn, siiading i'rd;n the inlcrior id' a

(r\~(al ('iitw aids, or \ i(c \cr>a. siiirnots | jiat tiic (liaii^jc in

nuilcL-idar cdli-titiitidli lias liccii a^ ^^adual as tlic jrrowtli (if

the crystal. AUiite twininp is aliii(i>t invaiialdy jircsent, and
is very often associated with twinninj,' accdrdiiifj: to the carls-

liad and iiericline hnvs. The width of the twinnitif; lamellae

ffelierally is jfreater anioii^' tl.c indrc liasic fe!ds|iars. which

are dfteii of a very dark Ki'i'.v cdldur liecaiise of the iiinlti-

tudc of iiiiimte iiiclusions d| liliclc ii-on ore which they con-

tain. .Xiiioii','' the s]ieciniens wlii(di were exainined niicroscopi-

cally, niicrocline Avas diiiy iiotice(l to lie present in the

granite from (iranitc! mountain on IJtite inlet. Mpidote. zui-

site, calcitc, kaolin and sericite are vci y coinnion ]irodiict< of

the ilecomjiosition of the f(d<ls[)ars.

( :,' ) (Quartz is iircsent in nearly all ol the^e rocks, heini?

ahsent from only a few of the most liasic varieties.

(i) 'i'he amphilioles are represented liy ciimmoii jrreeii liorn-

lilende. whose pleochroism ranjjes from a pale yidlowish-jireeii

to dark <,n('en. 1'his niineial usually occurs in the foini of

small frrccnish-hlack prisms, iijion which crystal faces are

seldom seiii. liiii, possessing' an cxii'lleiit ( Icavage, smooth

fflisteninpr surfaces are much in evidence. In the horn-

hlendites. l)lad(>-like crystals of hornblende sometimes attain

a leiifTth of twd or three inches. Some frafjnients of these

wm
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An,onK .o,,,.. ot ,|.,. ,l,„k .olouiv,! nnk., ,i,.. |,o,m1.I.i,.|..
ns>,„n..s Loth .-oiHpa.t ai„l |,l,ro„. lo,,,,.. |,.,vi„i.' the app-ar-ann. of •Vr,.o„ dialla,-,.. - S,,,-], |,oM,l,i..n.l,. is a.tinolitu. or

u.raff,ht,c u, ,.l,a,a,....,.. or, wl„.„ .o,,,,,,,,. ha< a ,uo.tl...l
.il.pci.ranc,. „„,l,.r the ,ni.ro>,op,.. I„..au..- the i.,l,.n>itv of tho
ifrccii colour varies not onl\- III (III I'lCiit crystals Imt nficiiMth.n a .s„,j,l,, „„i,v„l„ai. Tl.c lines of dcavatrc arc ..lo^.r"
<.pe her than m or.lniaiy horiil.lcn.lc ai,.! imnutc particles ofblack iron ore are profusely s,,rinkle.l along them. Fil.res of
'"""•'l"n.lc, singly or matted in agj,Mef,ates, pierce the fel.l-
spars ,n eve,^- .lirection. In many specimens containing
hornl.lcmle of this character, no .liallage is present; l,„t atew rocks were examine] in which a small amount of thi.,
i""i-ial occurs in such relationship to the hornbleiidp as to
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make it phiiii tliat iiMxcsst's of uralilixaiidii have lifcii at wmk.

Hidtitf ami IioiiiIpIi'iiiIc vcrv tii'<niciitly occur tofifctlicr,

ot'tcii liciii^r iMiiliially iiiU'i^iow II.

(\) Hiotitc occurs more coriimoiily in tlic lij.'lit coloured,

acidic rock-types tliaii ii tiio dark liasic varieties. When
[iresent in tlie latter, it is iisiially siilinrdiliale in amount to

llornWeiide. Aloiiy' the ii|>|ier ri'aches of Kniv:lit and
Loujfhboroufrh inlets, Itiolite seems to lie more aliundaiit than
tile other leriii-majfijesiaii minerals. Microscopically its

flakes are dark lirown to lihick in coloiii- and occasionally lia\e

jterfect lie.\a(.'onal ontline-i. I'lider the microscope, they aic

very stronjfly pleocliroic, from dark lirown to lifflit yellowisli

lirown. Hexagonal flakes of this mineral, of an almost e(|ual

size, are disseminated tliroii^>'h the j,'ranite from a point alioiit

two iiiiles liefoi'e Matsalii valle,\- in passinjf up Kiii<;lit inlet,

impartiiiff an umisiial ajipearance to this rock. Chlorite is

the common product of dec(,,,iposition of both the bintite and
hornblende. When alteration to chlorite has taken plure,

small grains of secondary mapnetite have often separated
out.

(5) In a discussion of the geneial niineralogical com|ios!-

tion of these rocks, the ]iyroxenes aic of minor importance
when compared with hornblende or biotite, since their occiir-

riiic, seems to lie ri'st licl.Ml til a lew of the basic varieties. The
diallage is colourless or pale ,\fllow in thin sections, and is

frenerally found to bi- larn-ely altered to uralitic varieties of

liornblende. It is lielii-ved by the writer that this Tiiineral

was once of more widespread occurrence in these dark rocks,

but to-day its former presence is recorded by that of second-

ary hornblende. Probably this change of diallage iiito horn-

blende lias been jiroduced by the hydrothermal action of

mineializiiig gases and vajiours which were liberated during

the cooling down of tlie intrusive magma of the batlioliths.

'Hypersthene was only not;-,-! O be present in the qiiartz-nor-

ite from liaker island. • liieh described in detail on page !tO.

(6) Sphene is apt^ iventlv . resent in the majority of these

rocks. It occurs "i icr in :!.e form of irregular grains or in

small crystals •.. -th ihc characteristic wedge-shaped outline.

It is surprising how oiten its bright little yellowish-brown
crystals aic discernible to the naked eve.

y hss "-=i»r-»'.;y*"
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•'"'••I I'A "^ ..M,|.„,„M .,„ .url;,,.,.. .,1 u...il...n„u^ In -I,..v.-in,ly „f ,.„nl.Mt. I,..,u,.,.„ .,|,|,.,- .,,ul X .,.,. |,„.1„.. „, ,„
<I'I-I\.. pliilniiM 1, ..!,>. Il |,i,.|. ,,,,, ,,,,,

iiiurc (11- ||..s [j\ til,,

II iiiipr.'iriKit.-.i Willi

In I,.. s,„.,M,H-n> ..X ,,„.,|. ,|„, „,,,,,,.,„,.. „| „!,M,„. „
,"'"'7 \" '"' ''"'-'"'' '""" ll'Tiiamlo ,>1,,,hI. «|,mI, ,- |„||.

;':t'''''
'''":" ' ';''"'• '''^"- -^1 "•• i^ ^ i..i;.M. 11, ti,..

I'lnk ^^n.ni e in,„i l),.,,. ....Int .,„ W..,, |;,.,|,„hI., „|.,,:,1 I,
IS lin.«„,.h-«,v..„ ,„ .nl.,,,,-. Mn,„.l.v ,,l .|„„H-, an,| „ ...
SO..K....1W..

.,.,.1.., TI„.|.n..,.,„„„.,.I ,.,,.,...,„ ,„,„.„.

"f (lu. I..|.ls|.ns. ;,|,| ,.|, ,„ , ,,.„ „.,.^,,„.,„^ ,, ^^,^.^^^^ ^^^ ,^^^

'';':"f
"'""••

''l'"-'^-'
"'• ni . ,\..,l i,M.M,l..-.-.l,h,.„

,'"'' '-•Ml—il„M tl„. ,.,.(,.,„ M,l,. „| , ntnn,.... .„;, .,,|,
laK.M.n ..n the .south si.i.. „f (\nu-, ,>l:,,„l. Wl,,.,, ,|„. ,„. k

",
'''""

' "'"'"• 'I'" ",i,r„...„|„. i„ ,!,,„ „,,,,„„, ,,„.
pl.'onasl,. appears as „ „m„.ral „| a I „,;,„l .lark ^r,.,.„
<'..l..,n- surn.un.lnio. ,!,„ ^,,,i„. ,,, ,„,.^.„.,i,„

' urn HI I/I 1 1 II I III II s .

A f..w vanVfl,.s nf p|„)„Mi,- n.-k. wlnVI, an- „„t tvpi.al ,.f
tins jhstn,-, as a u liol... I„„ are iMh.n.stii,,, 1,..,.,,,^. ,it ,...r,a,n
riTU har,.,.., or stn.Hur,.. , o^non .r o,., urr..,„ .., >,...nHMl
^v.ir.hv of a mmv ..aroful stu.Iy. Tl„..v illusirat.. ..JtlMT .,„„.
e-x.>ept,.,„al onl..r ,„ tl„. separation of .1... ro,k-for,„in. „„„-
i^J^ls n,u, a .-oolin^ ma;:n,a. or so,,,- ,.x.,vn„. pn„|,„,. ..,•

'"'"''•Ki;- whirl, a,., .ot of ,.o„„„o„ o..,.„rn.,„.,. u„h,M
tlic lialhol,tl,s of the Coast ]{ar,ire.

(1) qunrlz.\ni,l,. This type of roek o.etir^ ah,,,^ I,„|,a„
passage o„ tho northern shore of Hakvr islan.l in Queen Char-
'""•• -'m„i. I, ,s o,- in,e,est in eonnexion with a deseriptio,,

I

I-
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(if lliis iiicM, lii'iMiix- it IS llio (iiily iiiriilil.\ ill wliitli tin' i>n'«-

I'licc ol a I liDliiliif px |(iX<'lii' \Mi- (li'tccti'il. Ill lt«clt tlif luck

i-> li'liiiil k:ilil<' tor til'' llliiilti'li'il riiliililii)li 111 111 <niii|i(>nt'llt

liiii.i'riiU, ilif ilark colour ami o|ia(Hir cliaractci of il«. fchl-

s|iar, anil ttif tlic ilitciKi"" ' li of its li_\ |ici>llM'lif ami aii^lli'.

It is a coar.sc-Ki'iiiii''<l luck will a ujiifoiiii jficx is|i-iilaci>

colour iiiid a liypidioiiiiotiiiiif xtrii' ' •:»•. Mc^ra-i o|iicaliy, it

i» (linnult to (|i>tiiiy:iii-.li liclwi-cii llif |ilavio( l.isf aliil the

[lyioxi'iir, l)cr:iiis(> of llicii' >liil.iii^ -iiiiilaiity in colour, Init

ihc iilajfioi liisc assiiim"- tiic form of iiariow hitlis, up to

4 cm. ill lcii>ftli, possc-isiujy frlaiiciiiK' clca\atfc surlaccs upon

wliicli twinniiif? strititioiis may often iio oIocimmI, wliile ihi*

pyroxene occurs in suiall irreirular jrraiiis with less perfect

cjeavairc.

Jl\ the iiielliod ile-ciilied lielow,' a ])liotoKra|di was mad.-

ill wliieh Ilie thill heiiioii was mairiiitii'l live iliaiiieti'rs. I'.y

lines drawn one-tenth ol an incli apart, tiiis piiotojrraph was

di\ided into s(|Uiires, and \>\ ((iiilitiiif? the si|uaies it Was de-

termined that aj>pio\imate|y iwo-tliirds of the loci; is coiu-

po^'d of plaijiocla^e

Tlic constituents levealed hy tl e lui.Mo^cope are ( 1 1 feld-

spar, (2) faintly pleoiliioic rhonih'c p>rii.\eiie ( hyiierstlieiie) ,

(}) monociiiiic pyroxene ( dialla>r«} ) , (1) liotite, <
'>

» horn-

blende, ((>) quartz, and (T) iron ore. The feldsjiar is chiefly

aiidesiiie lAliAii.i, with a small auioiiiit of iaiiradorite

(AIkAii;). Its cloudy apjioarancp in thin section is due to

tlie presence of iniiumeralilc dust-like particles, or a matted

sa,.iiiite-like network of fine rod. or plates which re]iresent,

in all proliahility, litaniferous iron ore lilnienite). The i-ods

always have a definite arransfemeiit , most freiiuently follow-

ing the direction of the doulile twinninp: after the ]iericline

and alliito laws.

Tie' amount of diallapre is less than that of the faintly

pleodiroic liy|)erstlione. These two minerals are intimately

ISi'VitmI of the ]ihnti));iaiili!< of thin si'ctidns in tlii.s nport were prc-

pari'd i:i the folUjwiiit; niiiniior:—The thin xeition i.s placcl in the .same

[xisirioii as a n<'<;ati\e in an en!ari;iiif; ramor;i. I'sing an olpctric ari' a3

the s(nir(0 (if illumination, the i iiafic is cast "pon a phiilnsiraphic plate.

An ixposuri of only a few socinuls is rec|uiiiMi before tlie plate may be
(levelopeil. iSuch a proeeilure permits one to enlartje the irlnilc of a thin

s

npt

sei'tioii t( •<\/A' eurres pon'lin;; to the scah> ilesire't.
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i.it..rKroun uith each ..ther , see l'l„to X ,1m,, .,.,1 ^urnrUun-sbo n.,n-i,l,M„.hro,c dinlluKo forms a partial boni.r al.,,,,! tl„.
Jiyj.ers h.m.. The mcipwul alten.ti.m .,f ti.o 1. vp. rsth..,H. ,smarkud l.y the .lev..lo,,nM.nt of a small .mount of l.a.lito
Horublemlo IS a constituent of insulu.nlim.te importance, itspresence prol.ably hein^. due to uraliti.ation. |, ehieliv occurs
as flecks ^vl^ch are sprinkled throuKh the auf,nte. I ..in o,.. is
quite abundant an the torn, of irreoular .trains, which aiv M.r-
'""';;'•«' I'.v ='" lingular frinov ot dark brown biotite V
sn.all an.ount of ,,uartz ,s , resent in the ano„i;,r interstices
between the xenomorphic crystals of feldspar. The con-
stituents of th!s rock crystallised in the t.dlo«inK or.h.r •-
iron ore biotite, the feldspars, the pyroxen.... hornblende"1 I ipiaitz.

(2) (>,..,rl:.I)iontr. Spccin,ens of this n,ck were coll..,,.,!
on a sn.all strean., called (Jold creek, at a distan.e of ..b„ut"IH- hundred yanls tro,„ where ,1 debouc|„.s into the sea on thenorthern shore of Call creek. The intrusive rock-bodv Iron,uhich these specn.ens were taken has th.. form of an irre^u-ar sheet-l.ke apophy.sis which, dippin^^ ^cntlv to tl ast.
l-netrates o her p utonic rocks. McKas.-opieali v this ro.k is
charactenzed by the presence of nun,ero ,s subhedral crystal,
of hornblende up to an inch in length an.l three-tenths of
:.!' inch m width. scatt..red throu^M, a matrix which in ap.,ear-
anee rese,,,bl..s a mi.xtu.v of salt with a s,uall a.noun, of
pepper. Ihe black ho.nblende crystaN. which in ver.i.al
sect,ons display a temlency to assume a b,-convex form, are
''";'"' "•'"' "'"".^ ^^''i''' S|"-l<- Whieh a,-,, visible to ,henaked eye.

Under the micn.s,.,,,,,., the rock proves itself to be worthy of
ei'pecial menti.m on a. count of ,1, the remarkable [xukiiitic
structure exhibited by the hornblende, and r2) the proLMes.Jve
undulatory extinction of the o,,.,*.., „umber .,f the individuals
of pb.Kioclase

, Plate X ,..i. In thin section, the h.rn-
>l''"de is stron^dy pleoehloi,. fro,,, a deep olive-tr,Vel, „. a
light .yellowish-^reen. It enclos..s a vast multitude of lath-shaped cry.stals of ida«io,.|ase, whi. h are of a smaller sue
but of a similar composition to those of whi.h the matrix is
largely composed. The hornblende also contains grains of
iron ore, the latter mineral occasionallv oce-prin- ... mmv
"unute particles which are arrange.l in patterns similar in

f

s^^; \^m?m7^-\jii^€^}Ze^w-
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iiutiiic to tlid.M' |iiiiilii(i'(l 1»_\ (Iciidiitic >ri()\vtli. Tlic iKtrii-

l.liMidt' is-imddiiliii'dl y a iiriniiiiy cdiisi itiu'iit , ;iiid it is sliylilly

iiitfii'd to eliloritc.

'J'lic iiiatiix is csNfutially cimipo-fd of idaj^nochisc with
-inallci aiiioiirils nt titanic imn die, ((uartz, s|diciH', aii.itite

and scci'iidaiv t'|)id(itf, zoi>iti' and li'iu n\cnc. Tiic I'la;;'-

'ocla^f is cliictly oiigoclasc, witli wliicli is associated
a (citain amount ol alliitc. It occuis in the fo:ni of stuliliy

latiis which (iis|ihiy zonal stniclm-cs junl. with cxccj)) ioiiai

tiei|nenc\, a twinnin<r accoidinj,' (o the Cail-liad as wtdl as

the alhite law. Tlie undnlatoiy extinction, fioni outside ii

W.U.N, nia\ lie due to a zonar.v j.'inw t h which is >o line t!i;

it is not revealed l>y the laicroscojie. 'I'lie central jtoitions of

some of these (ivstals of lda^,''i(i(dase have heel, altered to

c|iidote ;ilid zoisite.

'I he imn ore ociiirs in ( onsidcralile <jiiaiitity as laij^e grains,
which are disseminated throuffh the li>fh(-c(dourcd minerals
and |ii(idnce the iieii|)ei-and-salt apjiearaiice mi the hand
specimen^. I'lu' (jiiartz ciystallized hist, ani^ is \ cry irre;,'u-

larly di-t i ilnited. Thick jirisnis of ai)ati(e and small anhedial
cix^tals of s])hene are s|iaiinel\ jiresent.

During- the crystallization of this vink. the fel(ls[)ar crystals

first Imj^jiu to form, hut their growth was interrui)ted at cc>r-

tain ccnties by the deve|o[)meiit of liornhlende. 'J'here <loes

not -eeni to liave lieeii two generations of tlie p'agioclase. hut
a ]ii(igressive growth of the <rystals of this mineral took place
in the matrix, while some individuals \\)iich were not ft •

grown hecanie enclosed within the hornblende.

f-\) /'iirphi/ritif llfiinlih 11(^1 -('' vine (iiihhin. At Hidalgo
point, on the northeastern corr.t v of Hernando island, a

small area of the hed-iock emer^-,"s fro'u beneath the sands
of which the gical.T paM r)r tile isl:;iid is composi'd. Here a

contact between (|Karlz dioiite and a small |)atch of strntitii.i

iKckx has been exposed. .Near the most southern oxtensioii of
this (imtact, a later intiusion has triven rise to a rock type
which, from a l)ctroul aldiical standlioi

iTitcrestmg ( if th

iphical standpoint. i< one of tlio ino.st

lose ohseived within thi s region. Tlus m-
a vervtiusive body of rock assiiined tlio form eithei- of

wide dyke, or of a small stock, the margin of wliich is laid
bar.'.

:^: m- '^^m
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O. olivin.. l.„n|,.,.,„| l,v tal,-nn.| l,la,-k iron ore;
'• •''«'•' '"^'- r. .;.|.- a.„l Ma.-k iron or,..
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At the inmn.,|„.t,. ...nia.,, .Inn .u.k i> (m.-Krai,,...!. l.ui at

II

.
.slance o a l..w .,.,.1.,. w..1m,. .1... n.as, la,«.. ph.MMM.v.t,

'""I ""!<'. -U,\ Mnall.T .,„... ot ,.hw„.. aUuM.. an.l .,|.v,Me.
i.n. almnaan. ... u fiut-gruincl Kn.uiul.uass. A f,,.,: ir..,„ th.n.ntact the jrroun.i.m.ss l.,.,„,ne,s ,,uite roarselv rrvstalli/e.I
H,,.l of a ,l,s„ncll,v ^.l,l„„„l dKu„.t..r. ..„ a fn.-h surface

Ml. fare. „( (he ph,.Mn..,vst. ,,.„,.„. t.. i. a striking .ppeanUMV.

The >lM.,i,„e„ ...xan,u,e.l ,m the la l,o,al,„.v «as ,.,ll..e.e.l at
I.e .•.mtart ,.| this ,H,r|,h.v, ,tir n.rk uith the .liorit.. Vs «u.n. speenne,, ,, sh.,„M 1,.. ,-alh..| a ,.or,.h, nt .r h... nl.len.ie-

'

V
"; ;''^;

"^'•- '"" " >"1'">- l-- .l..e,u..,l ,, a.lvisal.le to>ulK..tute the tenn ,..l>l.o instead of .liahase «hen refemn^
to the h.r^e an.l ,„..re coarsely ervMall,ze,| n.as, ot whieh this
^'"'-"'

< ""•••-ly re,,r..s..nts a ,„:,r.n,ml f.el..s.

'I''h> i.he.,o,nsts are nu.n- or l..>s a„Kuh.r or ronn.le.l i„ton... Ihe.r appearance strontfly ^uu'^.si. that at LaM some
"I Hi'

.^ "':•" 'Oveh,pe,l as i.Iion.orphie .rvstaN. nh.eh uer.""" ''>•-. atecl (I'la.e Xf , ., n l,v n.uven.en.s .ith.n the
«'"r.n:. Ih..ir ro,.n,h..l |„r,„> an.l .l..,.p|.v en.l.ave.l l.onler.
n..pl.v tha

,
mM„. ,„ s„n.e eheoueal or physi,.,! ehan^e ,n the

;;;;;»;;;;"

"'"'••' >^''^<' "•-" i"-th. the,- have i n p,rti..ii,v .i.s.

•Miyine is ah.in.lant
,

l.„t i. v.r.v n.neh ,h..„,„pos..,l, the
'.It.Mat.on pro.l„cts L.-inK tal... s,.rp..ntine an-l an nnnsual
amo.int of mnKnef.t... t.-Keth.^r with s.,n.e pvrit... The ervstah
of ..liy.ne are surroun.h.,1 l.y a narrow kelyphite-like rin. of
*'"'• '" '^":""^

^ "'i^ s.ron.iary n.in.ral h,.in« .ievelopci
""M'.nl to the ...Nt..ri..r s.irfa.e of ea.h .rvstal. When the
olivine adjoins the fehlspar this z„ne is wiih-r. an.l i„ a fe^^
Mistanr-es a ,h,.,l,h. (,,..-.• „f tale has i-e.-n t..rn....l. The in-'-nor o, son,,. ,.r ti„. ,,h,.n„..rysts is fivsh. hut usi.allv th.cra.ks wh.ch travom. the ^rreyish-utven olivine are lin...l' uith
il.r.i.is ..r Ian... lar serj-.-ntine. fn a few instances, the ..livine
has l.e,.n entirvly r..pia,.,>,| l,y th^se pr..,l.,cts of .I..eompositi..n.
;< core of l.njrht Kive.. serpentin... traverse,] l,v v.-inlets of inaij-
netite an, pyr.te. h.-in;, s„rro„n,le,l i.y a l.or.ler of roloiirl.'ss

afe.l (Plate \ll. (») an.l (h».
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i iiil.T the mil iits< i.|M', ilic |l||(•ll(><•|\^ls ot KK'i 11 liiiiiililt'iide

c»ff«'ii (li>i)la,\ a poikilitic striKtuiv insiuuc In tli,- iik liiMnii ni
oluliliy lallis ul r.hUpai. Tlii-\ air Ix.i.l.i.il \,\ .. nainiw
ii>«N<pr|.ti(.ii lini. The iiiili\ iiliial^ ol pal.-j^n-fii aiitfil.' aio
iiuiiMTc.iis iliiHijfli not >(, larjfr .,> t Ikim- dt lioriiMi-iiil.'. ( It cas-
ioinil \ (lic,\ a»tiiiic the tnim nl i.lioirii.l pliii- i lystaN anil aif
fli'i|ii.||tly MiriiiUllilr.l liy a Zi.llc .if llialilir liunil.l.li.lc.

I III' alMinilalit plifniH r_\sN ot [i'l(l>par a»uiii'- citllt-r

anIiiMlial or snl'li.'ili.il lorni^. Tin > iii»pio\iniali- mi. .IomIv
to laliiailoiili' in ( ciiiipoNJI ion. tln' majniilN ol tln-ni \<i'Ui)t (if

a slightly inuif iici.lii- < liaiai I.t. Tliis l.ilnadoi it,, i, ivniaik-
alilf tor it, unaltered eomlition aiitl for the v.iii Iialpit> of
twiiiiiinw vvhirli it exliiliitx. In a sinKli' tliiii section, winnin);
has develop,.,!, wiiliiii )!,,. individnaU pie^.m, areonlintr to
tlie CaiM.ad. alliit,., p.iicline and Havenn laws ( I'lat,- \l (In.
I" ^ '' |ilieii(n lysts the twinning,' lamellae are very iiarii>«,

while ill others t In.y are far apart. .Strain shadows are not
iiiifoniiiion. .Mah\ of the ( lystals are traversed hv irreu'iilar
cracks, some (,f uliicii hav(. I.e(.n formed liy an incn.ase in the
vciliinn of the rock cons,.(|(i,nt upon tlie hydration of tliH

olivine, luit others were niHloiilitedly hiokeii l.efore the
niatrnia had sididified— pndiaMy while lieiii)? transporleil from
ii lo\\<>r l(.vel.

I he texture of the rock as a whole is iiorplix rilo-Kraiiiilar,
III* the uidiiiidiiias, shows a tendency to devi.jop the ophitic
f.tnictiire. This Knniiidmass is composed of plafrioilas,. and
augite, with a lar>re amount of iron ore, a few iie.dles ,,f

i'palile as accessory eonstit iieiits and some secondary liorii-

l>lendp and pxrite. The iilatrioclase occurs in the foriri id eipii-
('iiiieioh.nal L'raiiis or short lath., which oci asionally display
a zoial >."..\mIi. In ( ((m|)osition they forres|)(ind to ;( lia^ic

oli^foclas,..

(4) (>-lii,iil(ir llniiihh ndi-tldJtltii). \\\ his report for ISST,
while .lesirilMiijf the ifecdofry of the islands in Queen Char'-
lotte sound. Dawson writes as fcdlnws:- Dark hi>rhly horn-
"lilende ro( ks. of granitoid texture, also appear in several
plan's, and these mijrht appro|iriately he classed as diorife

"froTii thoir . xlemal ajipeaiaiKc. (»ii one of the small isl,.ts

'west of the ei,(l of Midsummer island, a dark ro<k assumes
"a lieantiful spli(.|,.idal ( (hk retioiiarv structure whicli i> well

^timjifm^.^^mm T'W?!!
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••sIm.wi. ..1. Kla.iatr.l siirh.. .,. TIm' >|.Ihi,.h1,.| nia-,.> aiv
••flos..|y .t„w.l."l loKt'tli..!. Ihrii .liiiin.'trr \„-tuu in,,. I ivu, |„
' f"ur iii.lu-s.-- A iiM.iv .l-i„il..,l ,|..„.n|.ti.,i, ..( tins ....k i>
imw HTIVrn. I.e.aiis.! (j) it ,li,|.|a>^ an .'X. ,.|,t inh.ilU imtIVcI
'''•^'' '"•"» "f •''•• "rlM.ular .,! ,|.li..|„i,|a| >liu.h,r,.',,i,.l < im
(.Ttaiii p.Muliar f.Mtiin-s atlmd its ..tcnT.Mic.'. uhi.h. i,i s.,

fur as 111,, uiil.r has I i, al.l,. t., a>r..|lain, lia^.. ,„,l I n
'"'""' '" "••i"'' l-".'liii.- ul.nv s|,||,.r,.i,|.,| si,„,niiv, aiv
known to lu- (1(.v»'I..|m'<| ainong pliitoiiK' mclxs.

'I'lif KK'illiT part ul this i>|,.t and of the iriirnr.llal.ly ad-
juirnt islands i> ronipos,..! of dark liasi.- ro. I,s. «|ii,|i\ar\
lioth III thrir coiiiposiiinii and tcxtnr.' and aiv fiv.pi,iii I v p.-n-
etruted by iipopliy.s.-s ami d.yk.s of jicranilr. 'Iimm. Imm, pin-
Ionic rocks sccin to lie a dittcroiitiatcil inaixiiiid I;m i.^s ,,l i|i,.

Iialholilli of j:iallitc from which very lllalix ot the islands
in Qii.-cn Charlotte smind have l.wn carved l.y the adivilx
of the loliK-elidlirinj? processes of erosion On the northwesi-
ern corner «( tho small island where tin, (.rl.icijlar jfal.hro
occurs, ii small patch of arjfillites. with an areal ext.nt of only
a few S(|iiar.j yanls hut with the rildioned app.-arance and ver-
tical dip ^^hich characterixes a roof curtain of these rocks in
this rejfion. is situated at a distance if al.oiit one hundred
yards from the place where the plutonic i... k exhiliits the
spheroidal structures. Th<- location of this >mall area of sed-
imentary rocks makes it j.hiiM that the conditions n.-cessary
for the crystalli/ation of the maKina into spheroidal air^rre-
gates of rock-makinjir minerals existed at a short distance, in
a horizontal <liiection, from an actual contact. .Moreover,
it s,.,.„is piol.ahle that in this locality the imtholith has not
l«een (h-eply deiiu.led, and, hence, the rocd, or some pendant
from it. may have l.eeii removed not far aliove the present
surface.

The smoothly glaciated surface of ih.' oiitcro|, of this spher-
oidal vock lias I.een exposed for a sulVici.-nt length of time to
permit the action of the weather to etch those minerals most
readily decomiK.se.l. and to thus hrin^ into relief macrosopic
structures which are not easily disceinii.le ni,on a freshly
fractured surface. A heavy fop was slowtv liftin>r at the
time the writer visited this locality, and the wet surface of
this outcrop ,, resented an Pxceedl!:jr!y -trikin^ appearance.
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''"'''• 1""'' ' ill' li.lMi-IM. Ih..|\ ,,1 |,„k. uliirll |> ,||^-

llM; UI^Ih i! I.\ ll,-- .|,\.|,,|,|a, 1,1 ,. III.- ,,11,1, III,,) till, II.,,..

• l''li»ftli. Ill a rii.itli I ^i.tilli iliM..li.,||. ,,1 UU\ li\.- t.'.l. |i-
''^' ''ii "I'hli i« III!,.,.,, t..,.|. ,|„, v,,..,i,.,;, ,„,! ..„„i„.r,,
l".|||,.|iUh -, Iii'IHl; i<.i,i|iI,.|. ! .\|„,.,,|. vvliil,. 1,, il,,. ,.,,,; ;,,

•""" '' '- l'^Mll.,|l> II, ,,>',,., I l,S ,, llilM ., u.nuw "t ...l! ul,|,
'•••"-

•' l">'l> V",W||, .,| M,,-.l,l„.ly. Willi;,, II,.. ,,,;, ,1,11,

'""'""'I 'i i'Hih> 1. 1.' -,, ,1 |^ ,,,„i.,,...j„i..,| ili.i, ,|„.v .,,,-

i 'U[<^ru„U- mil, ,.;i, 1, „,|„.|, Willi,,, ,, ,||,|.,,„,. ,,| ,,v,.|\,.

'•
' '""" '•' nil, 11, ,„,| ,,t ill,. ,,,|,.,,, ,,t .i,|,,.,,,i,K. III,.

>.-.,l,l.|,,
|, ;,.>,., ^•i;,,lil:,ll> l„l „,|iii,,| Mi, I,. ,,1 , r\st.,lli/;,,1i,„,.

'"" 'I '"--III""!:'! t.\| t I.mI> i. ,l,:,|.„l,.,i/,.,| |,\ ;, t,i,,|,.,„>

"" ''" 1'^'" •' 'I'" (''I'l-I'^ir t., ;,,||..., ,,„.|, |„,„ ,„„,„|..,|
asj-trr,-.,!.., .,l„,,ii ,,„ ,,,,.1, ,,, .| ;„,ii,.t,., . v.lnl.. d,,. ,|,,ik hi,-,-
'""-'"^'"' "'l""!..!^ ;,,, l.,,:,„y..,| ,„ ,,„ |,,,,j.,|l,,,. ,„,,, ,.

•"""•"' ''"'• -ml IS,,,,,. I|..^|,i-.,,i ,1 .,,1„.,„m|,. S I.

'"''"'•'^ "t > l'"«-<T -i/r. «||i,|, nIV ,.||i|,..,|,i,,i i„ sh;,-„. .,,,,

"'"'''•' ' •' '' 'I'" "."1- .'^'H ul...,,. II I,;,. u..,',„„.,l a
'""^'•'^ "." ''•'••'I yr.'l,it,,H| I. .Ml,,... •|'||,.y :,,,. ,,.„ 1,1

' '
' •

^'"''
• •' ',v -|.:init.Ml I, .,1,1 ..;i, I, .,i'|„.,.. n,

t

'''*"
" '- ' "i'l- ";<- IM.II ..l I,, ll;,v,. I, ,,,..N,|,,||„,

•II''? •'• '.'V 'I'll.. V.,.x|,.

f-
. • ...,

IliJI,.! , ' ti ;

lillll'.l ,

'

>'»lct II ,ii.,ii.:ii, ,>r III.. , 1 1, 1, 111., |-

,' -lia,|,l\ iiiitljii,.,! I,s ;, I, I;,,. I, Miv.iL (,r

,Mi llllll'TllU. wjiirii jv ,1,1, 1,. ,,|. li.., ,,,||.

' '' ;ili ;iii null.

'" '• '
'" '^' '''Mill, I, ..I ti.llll III, .•\:,tiil,,;ili,,,| .if ||;,,,,1

-|i-. il„"l,.. Il„. ,.,.i„i,,| (,„.,,.. ,,) ,|,|s ,,„k i-,,,,.,.!. ,,t a ,i,„,.,.|y

.l.\-(alliz..(l iiKKK't-'iit,' .,f .|„,K.^r,.,.v |,l,,sfi,,. las,. ),.l,|,,,a,
',

«'r.'.'iii>li-Ma.l, l„„i,l,|..,i.|,., .„n,.' I,|:„ N i, ,.,, a„,| '(im-'h,..

111." rut k |„,s.,.s-,., a li,\|,i.li,iiii<,i|,|,i, Mill, till,., lint ,| ,lis|,|;.y.s

al.nil.t v.iiiati,,,,. ,1, tfi.. .i/... ,,t ll„. -rail,, an, I (li.. i,.laliv,'
almiidai,,,. ,.i \\, ,..,,,i|„,,,,.,,i ,,,i,„.,,,l, | ,, i.,.„..,.a|. tli,- i,.|.l-

>|.:ir i> ll„. |,ir,lniMi,iant iiil,i,.ral. l,ul ii, v,,ii„. sp,.,
i „s t|„.

h.>llil,l..,i,i,. i> m,,,.,. al.iiiiilaiit. The <l..,,vau.' tlK.-. .,t l„,ti,

tilt' ».-l.i.|,a, an.
I

III,. Ii,„„l,|,.,„|.. an- (,c.a-i(.lial I v iiu in. Ii aii.l

v,.n tn..|,|..,i,|y half an in. I, .,.,.,... S,., i tl„. ,,iavi,,.laM.
lias a >tl,at,'il ai,|,.'arali.-,'. nwinjr t,, tl,,. ..x, ,.!|,.,i| Uviiiiiimr „t
tlli~ inilMTal a..-..|,JinK tu (li.- all.|I.' law. Tli,. sji.'citi.- ^lavity
lit liiis i.„ k i~ ','.!l.'i.

y^ti-t. >ii,';^ TV«
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WlK.u ..x.nnia..l in thin M-Hi„n> ..n.l.T tl„. ,„„„,..,,,.. „„
';""''"","" """'•'^''^ '•'-' "' ^'i—'v .,„.„. Ii J„
""";','",'*""-'"'

'" ''" ""'"-'I '"'- "t iiM. ,,„k Ti,..-,.„.. |„.„ „,,„,,,„„. ,,^,^„^^,
_^ ,^^^^^;^ ;

con,.n^s a nnH.nn,!.. of n.nu,,. ,n,Hn> .M,h,d. ,nJ
!

'r.

^^^ t

•"""""' "' <l">' ilirv .•oni,,iM, ulii!,. ,, ,.,„„.|,, ,.,.,o-,l ; .,

r"'"'
';• '•'- "-- .n..:;:^!;,. ',;::; I,,;;,,:::;

I'.'s.' Mu.JMSH.ns. .......sinnally
, l„. l,„n,l.l..„.l.. , ,..,., ,|,..

I'r,/,,t ,M .I,,,,,, ,1 „ ,,,„„.. „,,,„.,, ^,,.„ ,,„,^„,,..,.^,i,. . ,.,,^„^
"i "'^' 1^'^-. Mu.l. ,:, ,1,.. lH„nl.l..n,„. ...... M,s in , In ,, nn „

-;.>.nnallyl,onl,.n.,ll,v.,n,,.,.,,n,,.
I ',,,.,. ,,,,,,,,:,

'"'
- ^H,n. , to .n,K.-s from KriKhf ,,,...,,,,,..., I.,,,,-!,., vari..,,;..

f..n„,:,M,nl,..,n^;..,..i:„...|!,,
,1 p.,,,;„„„, „.,,.,;,'

o..wth.,,,,.s.,...,.,.,,...i ,.„.„)„.,. „,>„,.„ ,, ;;
!--i^t u, l:'llo":n>r a. .,.,„,„,l,n,.,,„n,,„..l,..v .,.,.. .„.,..r,.;i

to, tl,.. ,,n.s,.nr,. of ,, small an,onnt of .-hlorit... Tin- l.la.k iron
••n' >s ,,r,.s,M,t ,n fairly iarjr. grains, son,, of win, 1, haw I „

'<• - to pyn.,. il...pr.-s..n,.,.ofathinl.or.]M.„fl,M„-ox..n..
;"""•"'-'"

• 'I"-i--nnns,n,pli.., that th. iron o,v is titani-
ti'rons.

111.1111

'"-'-;.i"ntvof,h..;,raiMs„f,,la^io,.l an. anh,.,|ra!, l.nt
...Monal y th.. .l,.,!.v ,.„„,.,„„, ,., ,,,„„„. ,,;„„„ „^

fo.ms. Thoy aro vry In-sh. tl,onj,l, o....asi„„allv .Ion,!.., In
t .M,r,.s..n...- o, a va,, n„n,l,..r of ..x,.,.ssiv..Iv sn,all part,VIls

;;

'
-k ,n.n or,.. All of thon, show twinnin. a-Jilin; toth a Into law. th,> perohn- tw,nninfi. of,,., a,...on,pan v.n^t ,,

1h.. h,j,h .xtin.tion andos of tho twinn.,] laniollai.
'

with •.maxMnmn of almnt 400. det.rmino this f.-ldspar to 1.,. , v-rvHns.r plap.orlaso. Hv usin.. \Vri,,hfs ,„.„ho.] tor .h. dofr'

f

Miimm'sa^si^isa^i^^^^Fiif s^if^ii'SES'MfSTKrf.
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uiiiiatidii of lfl(lsi);ii>, it wu.s iouiid lliut the iluiiiiiiuut v:;iit'ty

is bylowiiilf iAli,Aii, ), with a 1,'ss aminiiit of lair rile

(Ab.jAu;, ). SiPiiiL' iif thf crystals are tiav.jist'd by era aini

iiri' slightly jriaiiiilatrd dii tli<'ir hojdei.s. The iiiiiiu liag-

iiieiits are cither eeiiifiited together hy ueojiliytii ttltl.-j)ar or

they ale siiirouiHh'd \t\ aetiiiolite. .\laiiy (it the hirgi-r grains

l>osse» all iiudilhitory extiuctiou, ii^ipiised lijiou them hy tlie

eoliilitiniis <d stiaiii wliieh [inKiueed the eataehistie stnieliire.

In the nine thin seetio.iS ol thi> niek whieli were examined,
imaltered dial'age was only found to he i»re>eiit in one whidi
jiass.'d through the central jioi'ion ot an orhiile (Plate XIV).
i'.ach rouuih i iv\stal of liiis aiineral is liordered by sniarag-

ditic horiihh !u!e. AHhougli tlie mineral constitution ot this

rock might lead oiie to call it a diorite, the secondary iiuture

of the hornhlende and the ]'reseiue of even this small amount
of diallage. which is partially nralitized. suggot thai the

term hoiiiiileiide-gaiiliro ma\ he an ;';i(iio]iriate name tor it.

In thin sections ol the ainA-e inentioiied tiansitional type of

rock, over \\hich one ]M>se> upon .ippinaihing the oiliicular

tacies ( F tlie gahliro from the south, it is found that the small
light colouied nodules are comjiosed of basic jilagioc'ase with
some ]iaie-green. libnuis iiornbli-nde. 'l"he closi> niiri : logical

lesemblaiice which they bear to the icntral parts (if lli laru'c

orbules, and the tendency ol their comiionelit minerals l(! ar-

range themselves in a radial manner give emphasi'- to the con-
clusion that they represent an early stau-e in the devel(,|(metit

(if the orbu!es. These orbicular nm lei are us tally sej.aiatcd

mnu eacli other i)y a distance of at least one inrli. Tiie re

ii.ailider of th<> lock is largely compo.ed of hoiiiblende. <iini!,ir

to that which occurs in it> norma! tacies. aci-ompanieil b\ a

lew ^m.ill crxstals of highly ]>leo( liroic biotite, iron ore and
soni" rcldspar. [Inr ami then', elilorite has been formed hy
th(> decomposition (d these leiro-magne>ian mineral^, and
during the pliness a little titaliite has erystalli/ed out. Tic
dark iH.fder. w liich so sharply d( tiiics tlo' wi'^teiti liound iry

of the oibiciilar tacies of the gabbros and seems to b/ a uni.iue
feature about this ocrurrence. consists (diietly of liornbbnde
and iron oi-e with a vciv '^m.all aiiiount of [ilagioclase.

DilVereiitial weathering of the light d.:

the strong contiast in their c(d

I iilistituelit-

our and regularly arrangi
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'» '"• tra .l,n,.
1 ,...„ ,„ ,.,t.l„.K.II.v ,,..I,.s1h.,| .,..»,...., tl... .k-

t-. l.y.f .1.,. M.MHun. .,v ;.|m. iM.MMitully .l.>plav...l. The

"t tlH.M, l.Mvo u ,..,i.l,.,My ,o a>s,M,u. .n ..llipM,,,!;,! sh.p,. Thevvary imu, tw., ,„ 1„„, ,„,,,.,. j,, ,,„„,,„.,. ,|,,,.,„^i, ,,„|,„^ J^

M/.. llH..r oullm.. ,s .|,a,,.|y ,lH„u..l I,,....,,.. ,|m^ ,m,.s..s.

I'liiiili

til nil tl

,".,|'::!'
""-'l"l-"',n.^.l..,Hy ,1 ..,, , ,.,,„,, „..

.,^...,,
It 1>. In,u..v,.r. nn|M.>s,l,|,. ,„ ...panil.. :, „|,„l,. „n,lul..
''"' "' ''" ""'- a- niay I,.. .!.„„. ,„ -,.,,.,a| „,.||.

-I., n, ..,.,:„,„, \V,n,,. .,,1 K,.,,.,„. M. |,„l:,.,l, I,,,,,,,,,,
I" .-.>>!. Is u|,„n ,i„. .,.,,.,„ „nl,...,., „„,,. .,n,.|„p...:,,,. ,„-

^^'""""'"r
"-• •! -1-1.. I,,..., |,dH,.rM, ..„|„„'.

,.,,.1"""' ;"a.-rlv rrv.t.ll,..,.,! l.,ua,,l . I, ,„,,.. Tl,,., ,|,.,.|,,.
" ''"'"'"'.^- '";'nl 1„„|, ,.,„,.•,.,„,„. ;,„,! nuli.i .,,.,,,„,.> .i,.'.
I....Hk.Ml upm, tl,,. arnu,;,.,,,,,,,, „f ,,„. ,,^,,„ ,,,,) ,|^_,|^ ,„j„„,^,|.
In s.,m.. „1 ,!„.h„,.,., ,„T„|,.. ,|„.,,. ,. .. u,.||-,|,.|,,„.,| x,,,.,., .t
;'

'''f
'"••'• "' al.MH an ,,mI. t,n„, .1 „.,,.. .1,„.|, .. n,;,rk...|

I'y tl,.. p,VM.,M-,. ,.r :, l,,el„.,. p.. ,.,.,. n.;.u.. M il„. ,lark Uv,:.
uii\i:t\i-<\in\ iiiiiHTals.

Th.. ilit.Torl.iculiir >p:i.rs an- ,lail, iii , m|,„
space', til

" , III I lie hiririT
II.- r.MK ,M.s....s,.. a 1..M,n,. „|,i,.|, ,\ „,.,,,lar t,, that

nt h.. ,„,ni,al tar,,... I„.;„jr |a,...„ly .„,.,p,,.,..| ,., l,,,,,,!,!..,,.!..
with Mnall am. Hints „r plao-i,,.las,. an. I iron (,|,. Th,. .,„-.ll,.r
'.nes an- oha.n.-ton/.'.l l,v tl... pr..s,.n.M. ..f t,.I.Npa, ,,y.t ,|s
"ft.

I

halt :,l, ,„.h Ml l,.„trll,. whi.h. ill s,,,.,i„„ „„ ,, p„l,M„.,'l
surlace, in- arnni;r.'.l. hi. ...jrs „„ a wl,,.,.!. „p„„ tl,.. uunnu
ot th.. .„ „il..., XV I,, 1,. th,. r..„iain,i..r .,f th.. .pa... i. ....up...,!
I.v h..rni,l,.„.l.. an. I lai,r,. ^.,-:,ins of Ma.'k in.ii oiv.

From a niirrosrnpical ..x^iTninati.n, of t|,,n .,..ii„ns. jt ,s
foim.l that th,. .„nipoii,.nt min.Tals of fh,- oil.i.nlar faiios an>
similar in app-aran,-,. to tho... of th.' normal rork. Tl,.. ,lis-
tint^t ohara..t,.rof th,. .plf.roi.lal stni.tiuo is iartr..|v .|..p..n,l,.nt

I.-.
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not (iiilv u|Miii till' (lis|uisiti(>ii liiit tilt' <liiii;ntt'r of tlie hnrn-
lilfliiU'. 'J'lu' toic (it all (nl)iili' ((iritiiiiis a Miiall aiiioillit of

tliis iiiinei'ul, which is luoic or It'ss tiln-oiis, licinvr pali- ki''*''i

III ti'lo'ir ami at roiii|iaiiii'(| liy vi'iy little, it aii\, iron ore.

A striking ffature is tliat which may lie rehired to as the

jflohliiar loriii ot lhe>e horiilileiiile iiystals, tlie interior of

u liicli is less |i|eocliidi( than the siirromniiiif; triii<?e ot Miiar-

a(f(iite. In one orhiile exaniined. the central part of these

>,'lolnilar >,'iailis ]iio\e(i to he iliallajre ( I'lute \IV». in pass-

iiif.' oiitw.ird from the centre of a splieroid, the hornblende
becomes more coni]>act and darkei' in colour, beinjf iriefjriilarly

tilled with ill! Iiisions <>( (lie (iiaiiifeoiis iron ore. In some
oiidihs, this mineral is arranged botii radially and in oon-

ceiilric /.ones, which are jajrjjed in outline but possess more
it'^riilarity than would be susjiected from a microscopi<' ex-

amination. 'I'lie tartliel floiii the centre, the darker is the

(olour of the horiilileiide and tiie more iron ore there is jireseut

until the linc-jfiaiiied envelope is reached. In these envelopes

the hornblende is very intimately intei^rrown • 'Mi the |)la<iio-

clase and is similar in character to lliat in the (eiitie of the

orbules. In tiie intenubicular spaces it liecoines dark Kreeii

in colour, liaviii),'' a much hij^lier iron content, and is assoc-

iat' d with iminerous large jfiains of iron <ue. Fibres of hoin-
lileiide. eilliir sejiaiately or in iiret;iilar biindh's. penetrate

the feldspar in e\eiy direction. Siibse(|uent to i onsolidat ioli

,

the inek iia- liieii ti.iversed liy small cracks, which are seldom
more than two inelies |on<.'- and a millimetre in width. 'I'liese

cr.o Ks are lillcd with lihrmis hornblende ( Pl.ite \ I V i .
!• rom

Its appeal , nice- soiiie of the lioriildeiide may have iieen a priiii-

aiy ( (iiislitiient of this rock, but undoubtedly the most of it

is seconiiar.v , proliabl\ being tniiiicd by the alteration of

diallage.

The (ore ot each oilnile is largely composed of basic plag-

iiiclase. the ( rystals of which aie occasionallv grouped in

i.idial aggi-egates. This felds|iar has the ( luiipositioli of

I'Viownite '.\li,,\ii '. allliough a tew grains ,iic present which
have the indic(\s of refraction ( (iriesiMUiding to liotli anorthite
(.\l>,.\ii,i ami lalinidorite i.Mi.Au .. Toward the periphi ry
of tlie orliules, lli(> labradorite becomes the domimint varietv.
Twinning acctuding to the albite and pericline laws is beau-
tifully developed, and ("•casionally Carlsbad twinning may be
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• !' >"l'h-.r .s f,ll..,l «„l. !„.,.„.. Iu.,„n. „t „.„.„„. >
,

. Ik...,.,.. ,,,,,,., ,nn,.„.n..l,..,.,.„.,„,„, :

it:;:;;':
;'';''•,•"''':'''•;''•' ••mm- ...-. .,„i

.

Ki.iinil.iti'ii l)t)i(|(.|> ,,| iiilirr >.

„ '"'"-';>"l'<v|,..,.M^.., ,,.;,.; .„,,,, .U„|,„ _^
«.• ..rl.u.uK.r m.uHu.v. ^„n ClnH,,.,,. I.nll' ,1,,,., ,),., .,,.1,

""i"""-- IIm.v nn.y I,.. ..„1,.., ,,,,„.„. Mn,H„„.,. „, ,|„.

,'",•'" "^"•:"''-'' "- "" "'.'^•...,. haw. |,.,.,„ ,„..„„. ,.,.II lll.ltr.l, 1...

'•••"••-'"'I '•''Km..n.^.,. ,|,„i„v.,l..,|,..,i ,,n„l,„.,.,, .,„''<\y ^.Vt.lh/a,,,,,, .,1 ,|„. „„^„„„ i,,,.|,
" '

'"

''.'"", •''•'' "•"- "-'> ' Il-n..i l.„ ,1„. ,„ ,„,,. „, ,,„.

.-phenM.lsw..,...,,,,...,
., ,,i,,^, ,,,,,,,,,,,;., ^,,,,

'- l,.-,.n„..l r..-h„i„M .,,,1 n.-..,.M.Ili.„„„„„ , , .,^ ,

"''"'"">'•'•"" "In.h >„K^r-. .1,.. ,.,.Ml„l„v ..I ,1,.. I,,,,.,.
lll|.tll.l,l lit .,IIL' II til., will,..- i ... I 1 ,

li..|i,.f tl,,. .1 V
-linm.lv mmIm,,.,! .,,ui,n| tl...

;;;:"^''^':'"''^"'-'''"">"" "- • I'lH- ,.x..i„..ln „, „ :
,

:

""'•»th..s„i„fH,n-w„i, ..>,,....„. ,i„. I,.,,.,':. J.-,,,,, . .lu lh<. f.>nii)(.ialiin> •.,•.. ni^ t., Inv. I, .
.

'
i'm iu.it inii

MiKo in (1... .on.entn.- z„n..., ,.,,„i ,.,,„.,.i;,i|,. ;„ ,
, . .

,

'

;!':<,''.'""•;, ''""';'^"-- -"''•'• ^-:;;;;: .::;,';*;,I
''

V,""'"'
l-'";l'l-.-ti.m ..f |,...t .„, ,.,,nt u.,..n r ,..rystalh..,,..,,, „ Ih.-I. ,„„,..,|..,| inrtl,..,- .rv^t .1 .^r-rv •• .'

ari.)!iti,srh.. (i,.s-

'X!"!. pp. 12)-..
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Structural Relations.

The^L' iilutdiiic rocks iiro tin,' (•r\>t;illizt'(l ('(|iii vali'iiU nI

vast liiiliis (it (Ici-p-xMti il iii;m.'1i iillfd liat hiilit lis, wliitli

iiiv.itlcd tlic si rat ilicd rucks ,il t li i';riiMi. 'I'licy were not

i'lMliK'd during a siii^'li' iiicui'siiiii c .iia>j:iiia to a di-iiiiilc \v\v] ;

liiit. oil tlie coiitrarv, lliis i^riirou^ imnidrx lias 1 n ]irodM<i-d

liy iijirati'd adxaiicfs of the lii|ii('tii'd lock In a fi'w loiali-

4it'>. lli<> liat liiijit lis arc jiartially M'jiaralcd lioiii each oilier

liy [lartilioli* ol llic sliatilicil roc ks or linn' ^clii-.|osc ccinival-

fiits. Uccasioiiall y one liatlioiitii is found to liieak across

and «eiid fo.lli ill-.>iiilar a|io|ili\>eN iiilo iici^^-lilioiiiilij;' li.illi-

olith.s.

I |ioM tile wcilcrii poilioiis of llii iiilri -tioi il peiiiii^iil.is, and
on many of liie islands, tiic. mlrusixc liodit's aie sinaller, and

the coiilacl> lielwceii llieiii arc more sharply delincd thau

tow ard t he iiilcrior of I he ( oast |{anj,-c, w here t he iiords dis>ect

the rc^'ioii to a nnich ^^'reatcr depth. The inlricate iclation-

ship liitweeii thi' su'ii'»i\e iiilru^ions i- dis] l.iycd in an es-

pecially claliorate maiiiii'l' in such areas as (iilford, MnisiiiM-

nuT and Canoe islands in (iueeii Charlotte sound; Ueade,

Cortez and tiie I'edonda islands in the Linlf of Georgia, aloiiLT

the niaiiilaiul from I'owell ri\cr to I'orhes liay, on the north-

ern short; of Call creek, etc., etc. There are many localities

•.V here the roof has liecii little moic than removed, the phltonic

rocks esixised at the surface heinj; l.idca wiMi frajfmeiits of

the stiatiticd series as truly ;i^ when they are in lateral (oii-

tact with a riiof-reniiiant. In sailing? tip tlie larfjer tiords

of the mainland. ''
i i,:;.'i : 'icent seiiions all'orded liy their

cticlosinj^ \vi!!';, '![)!:., jnn.; esNively K'eater deptlis within

the pllltonic niJ.s.is Toxar - the iieads of these Iiords the

mountains fie(|ueiitly rise i : mii the shore to altitudes of froiii

OOOO to (ivei S(KK) t'eet, ai. i even t! e jiifriiest peaks have lieell

liidfoiind!\ miioofel, (> ill' 1 •a-leve! the rock.s exposed

niiist have cr_\stalii/i > ;t ;. ,'.a' • pth within these former
ri>servnirs of ma^'-ina. ilcre the li; t'i.il,,hs ;iit very larpe and
the liOUTidnrios lietwee-i then, .ire oltcn va;.'-iic : hut even at

these deptlis, there is iin • jdf •' 'f n tlnor. and the larfrest

Iiiitholiths expand in wiilth as iiieir l)oiinda»i .'s ;>re traced

dowiiwards. These oliservations seem to constitute u iiccpii vocal

proof that in those arc, is wiierc t!ie itui!;- ive hodies are nunier-
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"11. ;....! small. ...osi,,,. Iiiis i,„| I,.;., |„.,i a Mitliri. nt (Irlrli. to
i.'V.-al the hitiv i.lut..r,ir luio^rs in.n, «h„l, ih,- Muall.-, „uvs

"";"' " '''^'-"ix' -'•«-ni> pn.lml.l.. .i,,.t til,- i.all.„|itl,s viu-
.IK.'.I tioMi a /.,„.. u,tl,i„ iju. ,.arll, > . , ,„t ^^ I,,.,. ,i,st,„.t
iMiiind.uics ((MM' lo i'\i>t.

The (I.,... mineral. (jfi.al iclati((„>l,ip « ln,l, ||„.s,. ,,„k. |,.-;.r
l(. CM I. (dhcr M,>r^r,.s|s lh;,t lj„, .l.tVclClt II.IK.su.. Im„||(.. „,.,,•
I'""lu.c.i l>y ll.c d,(),.tvht,ati(„r „1 a marina ihat n.us, |,,.v(.
•"•"I at least appicM maids •.! ;, |„im(t;,"'ri l> cliaiaclci 1 1,

P'".lai. tl„. scidciKc ol tli( ihtiiiMolis has heel, malkc' l>v
"" ii..r..aMi,K :.- i.lil.v (,t tl,.. marina with a ...nv.|-(,ml.i,K .1,:.

'"^-.- 11, Its s|.,.,ili,. ^M-aMt.v. The l,..inl.|..n.litcs and M.inc
';' '!••'"-''• I'"<li«'> -I .l.uk l,„ „• kmNs aic t I.h-st, while
""' l'Ki'<-<"i v(i (|ila,l/. I„„lt,.s. KIin,.,.li(„it(s. and Klamtcs
i.re the y.,u..K.-t. A.s a rule difVeroutiation has likewise taken
Jdaee in the nuliMdual l.al Imlil I,. ,„ „n.|, ,, n,,,nner a, t- r..,n.
' iu;n|,heral /.„ne (,| rel.ilivelv !„.,( n,ek>, sm h a~ iaik
.l.onte.s ami gal.l.n,s. wi.ieh sJK.de K.ada.llv int., an interi(,r
<d in..re add and homo-ei ,s , hiirad. r. F,,r example, near
Ivwahite p,.Mit in Ktii-ht inlet, tlu- horulden.iites, vvhieh seem
";.'"• "" Nltra-I,.|.M- nuUKMnal iModiliealicn (,t the (,l(|e., I.ath-

,"
'"'" ""'"" ''''^ ><'-•' V-'- H-.MlaalK int.. :, d.,,k ,l„„Me

';' 7''*; ';':^'i"- • - 'ilie.lions are wanting, and
the .ath.dlths are lioi,: i,. .„|,„u- a, their mar^'in. I„r ,

^unple, at Kelly jaunt .,n Val.hvs .sh.nd. t'ranite i. in i,„
""'ii^'l- <""la.t w,tl, ma^-.ve ^. ,!.•;,„„• n.cks, and near Camp
'-.il l.oHit in L.,„srhl,o..,u.u'l.. the }err..ma,!,nesian miner.N a.,
almost entirely wanting' when ^rranite .. in ecn i .,<„ ti(,„ wnl,
limestdiie.

The -llati>.Maphie record uithin thi^ ,ii-tn.-t is m, destitute
'd I..SS.IS. an.l ditterent KK.ups ,.t su.ta e,,u|,vinK .iillerent
iH.s.tx.ns in th.. stiati^iaj.hie .-..luinn a., .., similar and tra^-
tnental in their di^l r. i.ut n.,;

, th.,. without ,. more .{..taUcI
study, ,1 ,, nu,,.,..il,|,. I,, „.,1.. „ d,.|inite ^fe„|oi,i,.;,l ;,^,„ ,„
t ..'snce..ssive mtrusi.,,,.. I„ t.„t. it ,l.,..s n.,t ^eem impnd.alde
that they all h..!..!.- t,, .,„e pro-r., n,i,:e ,.( m.n,.o„s t„,,vUy
whi.h was .„„, ,.,,,(, u> m the i,.ui„„ ;,, ., ,,i,,,i,, ,,„t ,•„,,.,.„„,;

t.'lit in a fT.ven loealil.v. with interaN -utji.ientlv loni? for
.successive eooli' / ami v,,li.|i|ie;itio

llll-

lO.l.

Sincc the l.ath.diths int.-rM.et all .,f the -lr..t!ned re. Ls. it
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i» ri'lliiiri ill. it till' i.i-t ami >^riiitr,| irniisidii nf 11111^11111 Itxik

Jihn'' i.il. I ihaii the Tiia-sn , .iiiil |>i> -ii)ls later lliall tlic uriy
.Fiira^si<'. From aiialii«-y with tin- ai.a> drsci ilu-d liy Dal,-
ami l,.|in\. till, w ic|. >|,|ra(l ilj\as|iiri <i| iii.ii'ina irilisl have
111 I 111 led at 11 limi- |iliiii In tin- iii'|iii-.it inn of ( 1 il acciilis >tlMtti.

Till' vast majniitN i.) tli.-c ililrusjv.. Inidi.s iiia\ tliiu -afrlv
lie li'i.'ald<d a> nl luia^^ir ajf, plidialilv lifili^ injictfd dui-
lliK ill'- lattrr part c I llial ^i-itU>ii\*.i\ i'viiod. It uhiiM xMiri

tlial at that tiim- lliis ai.'a «a- icshiij; ii|iiin a diiji--»Mlt'd

ma; iia. wliicli, liy il-, iiit 1 iisinn in nhc liaalilv aiid llicli in

•iiii'i III)-. |. lii-\, I III,- ai-i-iiiiiMlaliiiK' slr<'Nsi-s. A iiiliiil"r nl'

lial hiilil II-. of piidif liasic liiay:mii> \M-io ihc lirsl to itiVii,,.' tlit;

ri-^;iiiti. I lii-\ III \ lie liiukt'd iiihhj a- the iiitnidiK.liuii lo tli«

« liai>l. r i.j iuiiiou-- a(li\ ily wliii h lollnwi .1. Altliniijili witliiii

.1 LI 1 \ I II liiialil.N |ii'liinl> III ijiiit-.iiii'-c -ciiii til liavi- alti-riiati-d

\Nltll |iilliais id r.-lH'\\i-d .uhiilKC Mil till- part n| till' liiuKm.i,

«i;i h iMliiMJ- id i|llii'~i iiK ,' ill lui ality liia\ liaM- cnri.---

jiijiiili-d 111 priiiuls id ar|i\il_\' in aiml lu-r. 'I Im- il|iwaid pi..

lfli-> I I ^itiii,. Ill till- iiidix idilal lial hidil h^ ^i-niis to |i .v .- In-cu

"t till- ].. liiiijli' ilialarli'l. A Mliuli- l>at linlil h iiiii>| liav.' ;id-

v.itii'd 111 a ((rlaih irv.-i and i i-iiiai In d --lal iolia ly \t'V a -iitin -

li-lil 'lijrill id lip " 111 p.'linit till' aci-iimnial inn nl' liiiin- liable

iiiairmii at its margins, and soliditiral inn tliMHifrii 11 i.illiza-

'i'' '"' it irltaill (jiplli. 'I lirli riilluwt-il a ii-ni-u. i di-iuilid

111 ti'lii'l id stii-ss ill ijiis iniiiK-diatc Ideality. I lie >lill midti-n

and ninic acid iiitiK-nia id tin- iiili-ri.ir iitpt iiird llic innn- lia^ir

and -uliditii-d piii [dici al pnrtiiiiis id" tin' I :u liidit li-< and pin-
iii-ili d iii'.wiid 111.1 • muM-. I'm- I'xanipli', u si-i'ins ditliiiilt tn

iitlii'lwiM' I'Nplain Imv. . in sum.- Imaiil ii'>. tlic ^.Taiiilc liallin-

litli, wliich compiisi's tlie liiajniily id' tin' island- in (in.'i-n

Charlotte sotiiid, mcrp's K-radnally with its hasii iiiaia-in.il

inodiflcalinns, and in utln-i- plaics. the H-i:init<' is in sharp coli-

lact with iho same lia-u im i<s. This intiTiiiiilciit itit?ii>iiiM of at

least some of tlic hat liolit lis will aNo explain the fact that in

sonic cases the massive type of rock in the intcrinr of such an
intrusive body hecomes jriadtially s, hi-tose toward (lie peri-
idiery. while, in other-, the iiia--ive fai les lireaks acioss such
schists and -ends forth small dykes into them.

\\ hen in 1 iiidact with the later intrtisions the older phitonu'
links ha\ • hceii impicn:i, d with disseminated grains of
pyrite. li.i this leason soiiu of tlicse contacts are ilistinffllisli-
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laiici' fioiii an iiinin'tlialc ((intact, aiifi'iilar liajrniciitN, liccoiii-

iiiif ni'Ho and nidic idiindi'd, |)a>.s into weird Idinis drawn dtil

whh tbtnr lougcst axis in the direct ion (it tiio niaumatii- ad-

\ance, and tinaily, i(i>iiig tlicir individuality, appear a> dark

streaks or smears wliieli, lieeoniing in turn less and le-- di~-

tiu't. are cliaraeterized liy a liieher jiereenta},'e id terroMiajj-

lusian minerals. This seiiuenee '- esiiecially well detiui'd

where the plutonic roeks are in tdiitact with the s( hisi>. Here

tlie ritting jirocesses ai>d their results are otteii disjilayed in

a most spectacular manner, lor the magma lias so charyed

itself with blocks of schist that it is dithcult to determine

within u distance (d a mile or so, wliere the Ixiundary line he-

tweeli tlie two lock varieties should he located on the map, as

near Alpha lilutts in Bute inlet.

The magma elfected tlie sojiaiatiou of these blocks Ironi the

"roof-pi idaiits"' by the injection of a complex iietwdrk of

dykes, lu some places its action seems to have been esjiecialJy

violent and aggressive, as at tlie remarkable contact lietweeu

the massive v(dcanics of the ^'al(les formation, which is ex-

posed on the northern shore of Jidinstoiie strait, aliout tiv

miles north of I'oit Neville. Here the magma ruptured the

andesites into a vast assemblage of angular fragments of all

sizes. In other places, the more liijuid ii.agma has advancd
in a remarkably trainiuil manner, injecting minieriui^ dyke-

parallel t(: the planes ui .-chistosi v or stratification, so that

mere parting layers or \vedg(>s of s(diist and argillites alter-

nate with thill bands of the intrusive rock. Smh dykes vaiy

in width from small fractions of an inch to hundreds (d feet.

The wedges of schist iimy be a liundred feet or more in width

with similar thicknesses id' i)lutonic rocks intervening between

them, as along the northern shore of Thompson sound: or

they may have a width of an inch or less, alternating with

dykes of the same order (d magnitude, as in the patclie- of

schistose argillites in Health bay on (iilford island, iieai' lid,''i

[loiiit on West Tliuilow island, and at lawn bluhs in iliite

inlet. When small, these ])arallel injections usually ]iosNe>>

a gncissoid structure, which has been induced by continued

motion while iii a viscous state. A specimen from such a

d\ke, two inches in width, which is interbanded witii tiie ar-

gillites in Health bay, (iilford island, is gneissoid. with a ten-

dency toward an augen structure. I'nder the microscope, m

I I Dill I iiiii 11 1— nil iMiiiii I 'insss^mmfmiguMBUsaLf&JLii'^'JSi-v^Js.'SL. 'g,
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tliiii -.•ctioji, tliis rock was touiid to have the couipositiou of
a (iiiaitz ihonh; the loinponeiit minerals of which show lo
evidence of dyiiainical iiu-ta.iiorphisui. Such dvk,. an- i,„t
to he coiif.nni.h.d with iaveis, letaiuiu- the original .vidth
nid lai,ii.iati.,n of ai-illitir hrds, which, when traced ah)ng
tlicir strike, have lorally ahsorhcd so much of the constitu-
ents ol th,. ina-nia that tiiry have h,.en altered to amphiho-
lite,-. or Inotite-horiihlende gneisses.
In niany localities .lenudation has extended to such dci-.ths

tiiat the tattered and frayed ends of the 'Toof-pendauls" are
••xp-'M.d. In such instances, the stratiHed or schistose rocks
are lie.|U...,tly traversed hy an intrica. • netwo.k of irregular
granitic dykes. In son.e of the areas .l,...,gnated upon the map
as rK,tches of stratified rocks, as on the eastern shore ofMcDonald hay, and at Adeane point on Knight inlet, huov
tragnicnts of <rystal!ine lim.stones and schist. ,.se ar-illit^es
iv=«ily he ,n a matrix of the invading [.lutonic rocks. Quite
fiv.|U,.ntly at a distance of several miles from anv compact
area^ ot xjust. the plutonic rocks wiU assume a handed ap-
p.'araiMe. owing to the presence of layers of schist, from mere
hlnis up to a foot in thickness, which weather out upon vne
surtaco u, ,„,allel j.,sition. Typical oceurivnccs of such
handed structures are exhihited on the northern shore olKnight inlet .^l.out a mile west of Lull hav. and on the east-
ern shore of Loughhorough inlet, al.out three niilcs from
Grismond point In the former locality thev ..xtend for adistance of a mile or so along the shor... occasionallv merging
into a honmgeneous diorite. The following diagran.tnat.c
sketch shows the relationship hetweeti the schistose bands and
tile gr.indiorite :

—

fig. 5. Diagrammatic sketch showing the relationship between theschistose bands and the grauo.liorite

BWH.' '.itr' :£nL:M^-ds~m>Mm^inaiitis^ixcsk^^i
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MiUiy lit tile biiiitls of sthist cxiiiliit lictiiiite evich-iices of al)-

M)i-|iiioii liy till' iiiii^'iiiii. till' Ilicir idyi-s liiivr ;i coi'i'odcil ii|i|iciir-

iiiice, aud while of a diirk ^ley coiour at tlic cciitre, tlii-y sliaile

into a light grey at the i]iaij;ili, wlieie they hlelid with the

iuterhauded grauodiorite. 'I'he ligiiter cidtiur is due to an eii-

ii(linieiit ot teldsiiar, anhedi.il <iystals of which liiineial,

aci'iiss, lire soiiii'tinio developed in tlie

xJiistoM' iiaiids. 'I he magma has lieen

ill tiie MTV act lit alisiii liiiig tiie selilst

:iiiiiii>t iialt an ineh

milei' piirtions nf tiie

atrested, liy eouling,

liy dissolving it.

The most leniarkalile feature in connexion "ith ^iich i>aj-

allel injections is that cm'Ii the most isolated ''.iiids ot s(lii>t

have a simihir strike, and wtiere the connexion can lie traced

they retain the siime strike as the compact parent masses from

which they have heen sejiiirated. J'.rosion in laying liare tlie

lower limits ot tin- root-iiendants lias also demonstrated tliat, at

least iu many instances, these detached areas of stratified

rocks are not true jiartitiuns between hatholiths; liut tiiat the

same body ot th(> magma has welled up on either side of a pen-

(hmt, leducing its width and length by the jirocesses wliicfi

have just been descrilied. .W'vertheless. such jiendants have

afforded cooling surfaces toward which differentiation has con-

ducted the mon> basic portions of the niiigma.

AVliere the ohh'r dark-colouicd ]ilutonic rocks have lieen in-

vaded liy the batholitlis of niore acidic composition, the con-

tacts between them are often marked by tlie presence of vast

numbers of fragments of tlie former within the latter. Such

a contact occurs on the northern shore of West Redonda in-

land, at a short distance from f'onnis ])oint. In some locali-

ties, as at Cascade jioint in Knight inlet, the .ewer inagm.is

seem to ha\-e advanced before the older had consolidated, long

dark streaks of a basic character, simulating the tails of comets

in outline, ajipearing within the lighter mck.
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(a) Fol.l.Ml aruillit,.s. Mamvll,. is|;,,„|. „i, ( ':ir.|iT(i .lianrjcl.

(b) Inclusions in srano.liorite near Styles point in Loughborough inlet.

'mm. "9r- -^sm^yy^^^^mai^fiL. . '^ '
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i"<;'l'lii-. I:ir lioin li.tcn.l toiitiat.-, with tlio

109

V.....1 in..|,>,tiH. ,„,„,. ,..,..,„ I,atla,lith> an. .sj.nnkM thn.UKhw.tL a nnilt.t.i.l.. „t .h.,k. nMuul.,! inci>,.si.,ns, ,|... n,aj.,ritv
->1 whuh an. !...> ,|,,„. a Inn, acn,.>. i ,v.iu..nt ly stan.l,„K ou't

"I
IhrIi n'li..» u|,„n w.ati,,.,,.,! >„rl,,.r> thev .lilV..,- fn„n tl... in-

Hu.lihK •".k HI that tiu.y .ontain l.>s quart/, a 1.1-1...,- .„.,-
..lilaK.. ..t h.m.i..ajf,H.>iaM LiiiKTals. and tli
..« "'iMlaliv„ a ,„„n. ha>„. .Laract,.,-. S,,,.,,. ot tl.e.e n.av l.e ....i-
i"i- ..t tl„. alt .ml MiatitH.d ..li.... 1„„ tiu. Km.t H.a'jontv ..t

tl'"Mi i.n. pn.s„:,.al,|y lraK....nts „t tl... older ,.lut„nic rocks,
« .1.1. I.av. tall,.,. Iron, a root shattered l.v the „M.re recent
wlvane. ot „.aK..,a. That they are „ot i.asie se^reKations
seems clear tro.u a..a|.,Ky with the olt-repeate.! end..l..or|.hic
contact ]dielio

. consKi-

the larger

..menu already ..ted. This i.s further evidenced
I'.v the lac that some large hh.cks of ,lark j.lntonic n,r\<, of
yar.etu.s whose norn.al structural relations within the .listricthave l,e..n detern.ined. ar.. ...casionaiiy surr.,,..,,!,.,! I.v iiRht
granite or frrai..li,int,. ii, |,o>iti,„.> whi.h must he at
erahle .hstal..,.. eith.-r laterally or vertically, troi
masses of which they wre one a part. The in.lus.ons n.av
he seen n. every stage of dissolution .onse.pient upon th..i"r
gradm.l assin.ila'ion l.y the marina.

The ph.nona.na ol,M.rv,.d ,n t|„. Hdd corrohorat,. the theory
advanced hy Daly con.erninK the pn.cesses hv which th'e
"'aKma ,n a l.atholith grad.ially works its way upward That
he advance ot the main portion of a hatholith is preceded

l.y or co.nci.lent with lh,- intrusion ..f sheet-like apr.i.hvses
small st..cLs and dykes, which j.enetrate the fissur-.s in' ,he'
shattered root, is well-exemplified in those porilons of the rei^-
...u where erosion has not exi,.n,le.l .leeplv into the plutouic
masses Jy means of these niim.r intrusion^ ai.led l.v stresM's
"'d.iced l.y ui,e.|ual expansion and the mov..|.,ent

'

of thbmagma, esi.ecially when plastic, at the immediate contact
with the invaded rock, hh.cks of all sizes are rift..! oH from
the roof. ,„.„ heing detached, thc-e fragments of the roof
are gradually melt..d and dissolved as tli-y sink m the mairn.a.

It seems highly prohal.Ie that the stratified rocks of ,h,s
region were folded either l)efore or contemporan,.ousl v with
the invasion of the hatholiths. The magma ascende.l on' either
side of each linil. ..f the folds, which were reduced in si/e l.v
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tile ifumval lit' f riifrnii'iits, as ilcv( liln-d. tlicir iciiiii:ii,1> ic-

iiiiii III iiy- ;is |iHil-|M'ii(liints." It likewise M'eins ci'ilai!! that

tiiiiM' |i(irtiiilis lit' tile schistose I'liiij'-peiiilalits wiiieli estiliileil

t(i the ).r|iate>t iie|iths in thi- liia)j;iiia, aithnil^h imt i iii|<l e;,Mia-

teii with t\|iieal cniitai I liiitierals, were di mi li i>lie(l liv ilileet

assiiiiihil iiiii at their iiiar^rins liy the iiiajfiiia actili)^ as a sol-

\eiil. I$y these pidcesses the inajfi'ia eiilaiired its ciiaiiihei s

till a peliixl of time, wllicli, ill a ),'iveli ioi.ilitv. ili'|iemie(l

U|pnii il> tluiility, the icsi'^taiK e ottered to its advance iiy the

unit, and tlie i iiteiniitteiit character of tin? stresM'^ r'lii'Vfd

liy the iiit iiisiiiii.

W'itiiiii this reji-imi, two main sets i.t' joints traverse tliu

rock-, one id w hit h tieiids a|i|iro\imately N . \\'.-S, I',. , the

other liiiii^' at l-JKlit aiii,'les to this direction. 'I'lif .joiniitijj

plan.- ire either \erlical or dip steejdy to the ea>>t\\ard. tin

S. \'iil(Ks island, where they interse<t 'tlie Valdes foiniation,

tilt: iiKist l)r()li0UU("e(l set trends .\ . "JO'-t^D^ \'.. Ainoni,' ihe

plnliHiic rocks. lhe\ aie oltcn Very wide apart, lieilii,' few in

mimlier in ^oiiie of tlie massifs, su( h as that ol (irinite moun-
tain ou Uutt- inlet.

That this re(.'ion is tra\eised liy I'aults, wliiih assniiie the

same general direction as the joints, is the iieliit of the

iiuthor. It will reiiuire a iiiiirc- detailed study than was af-

fi ided li\ this ri'coniiaissanci survey to demonstrate the jires-

• nee of a regional system of faults. Slickeiisidinjf and minor

taiiltinjr are of coinmon occurrence along tin.' joint planes

Iraveisinif Ihe most massi\(' memliers of the stratified series.

That these rocks are intersected liy faults with a very consid-

eralile throw is exhiliited on Ifarliledow ti and South Valdes

islaml. IJaronet passage must follow the line of a fault with

the downthrow side to the north. It seems certain tliat this

faulting was caused Ky the ditt'ereiitial adjustment of jiortinns

of the iiiof during the intiusion of the ])lutoiiie rocks. \\ here

the stratified rocks are in thin lieds whieh are mu(h inetamor-

pliosed and steeply inclined, as they so frequently are in this

area, it is almost inijiossilile to determine the location of

faults even if they do exist.

The occurrence of prominent roof-pendants on one side of a

tiord and their ahsenee or offsetting on the opposite .shore,

when considered in connexion with the straightness of some

sm::?.
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"» tl" tH.l-.N, M,.|i ;,> Hut., n.l.t, l„i.lu.> our Vrlv >U.,„,.,„s
thill .1 taiilt IS |.i...s,.|it; I, lit this rannot h.. r..jf„nl.Mi a- (Kniute
pniot (.1 |inst-l,atiiolill,i, t;niltiiiK, Ml.c.. llir Lk k (.1 .-..iitii, uly
ot tlic |onl-i„.„.laiil> may !.. ,|u.- to tiini h.,\,uu I t, , ul ,,tV
or l.rok,!. .Mr.Ks.luriuKtlR. iHTld.lof luajrinati. invaMoi, The
Aivsan.liia aii.l Dorotiia MoiK.ii mill.., ,m. I'liilli|,> ,ui„ .;,,.
Mtual.-.l .,1, a laiill wliidi as.siimr> a .liivt i.-n ,,| \ r. f,n W
iiit.T.srctmK thr l..utit,.-ini.s..,.vih. L'ranil.- ,,f iL,t ,|i.i,,,

,'

ITdLahly
( .\t..|i(lni>r M.utlnvanl alot,u' tl„. ,l,:,iin-| wl,..!. .vp'.

aratos \\ fst Tliuilow islau.l tnun tl,,. inainlainl. Su, km^.l-mg wa.s m.ticH.l ...i joint [Anne. tiaviT,,,,^ i.lMt„i,ic n-.k, in
several tui.nels within th.- Phillips Ann .li.tii. t. The K'lamt,.
18 loca ly sheaiv.l into seri.iie schists « hose strike ( ..nvs|,„n.ls
with this (hrectioii. The tine-Kiaiuetl sili.e,,,,. n„k ul |,j.H,t
grey colour, which uas c.illecteil at tli.. face „t 1 1„. Alexau-
•
Iria tunnel. |.i..v,.,l upon exaniinatiou In thin section under
the inicroscope to lic „f the nature of a tault l.re.cia hcng
compose.l of tinely tiiturat.-,! plaKiociasc an.l ortho. la.e fel.i-
^pars with inu.l. s,.,„n.iary (juartz and a little niu>coMte
Dykes were noted to he faulted in a nuuii.cr „f |,Maliti... wnh-
lli the ,vj,Mon. als,. showing' that s.une di.pla, ..|uent ha> taken
place at a later .late than the n,o.t ivect intru^on m m- u.
rocks.

Hypabyssal Rocks.

J)ykw are so numerous that the t„tal rxicni „f their .m,,,,,,]surfaces constitutes a very striking and im|,o,tant fea-ure of
the l.e,l.rnck M-eoloK'y. They traverse all „f the ro.k tnrma-

«• to dilierent periods i<{ in-
r of them mu>t he r.-nran'.'d as the

., , .

within the -iistrict. Their number i> h-ion
It being unusual to make a traverse of a .piarter ol a nnle with-
out encounterniH- one or many of them. Within the he:,,, „fthe Coa,st Kange

( vi... towar.l the head, of the lon^.eM t,or,K,
they are not so frequent in their oc< unvn, ,. a. alonir ii^
and upon the many islaii.ls. Alilion-i, thrM- dvkes
petro^M-aphical ran^e. they niay he divide,! into .„„ „K,ingroups—tjio leucocratic or liffht-colou,.,! aplites. p,.i.nMatit...
syenite porphyrites. irranophyres. et... o„ the one hand, and"
the melanoeratic ,„ ,lark diorit.- |,orph vrites. .liahase ma|-
chites, etc.. on the other. Certain

i
orphyritic dvkes of a coui-

tions

'1 liey t ravel

-

and. although i||,.v i,,.],,

trusion. the fit ater nun
youn<rest rock

niaiu-in

i.i\'' a will.'

uito two main
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pii'iiiiiii V liii li 1^ iiitiTiiii'iii.iti- lii'twccn iliiM' Ki'"'il'"t :"•'

|ir<'*' 111. tiiil ilii'v -III- l<'u 111 iiuiiiIht.

I'.m^ii • iia-. liiTii i.iiiiimI til 11 ^iiltii'it'lit 'li'|illi III till' tiiiiiU to

(lciiinii>ti.iic ill. it till' iiitiii^iciii lit till' lii-t iriiiui) 111 tlykc". wiis

(liirill\ ii^Miriiiti'd with i.| ( iii-..'ly toildUfil tli;il 111 tlio Imtli-

(illlli- lit tri .ililir iillil ur.ilMMJlnl lie. 'I'll«'\ lil'i' IHii^t ! \ It'll M \ I'l \

i|,'\i'l(i|M'il III ilin-" ill". I- Miiili'i l.iiii li.v iiliiloiiic rinks or iiciir

tiicil iliiliii'dl.ili' iiilit;i(t- 'i'lii'V, lioWfVtT, do l.ot iili|i(';ir

willlill till' lilitMll |ii>ltlllli> 111 till' i lllii\ llllllll lillt liollt ll~ llllt

iliti'lsfcl tlii'i! iii,i|i;iii;il |>;iit> di>|ihi>iim' lln' mo-t (li'.iiiy di'-

hiiid v.. ills ujiiTi' ilii'V ititi'iM'cl till' :iririllil> -. -iliists mid Jlif

iiio-l li;i>li- lit till' pi lliiliii |oi'k>, -mil :i> till' Iml'lilili'll'lilfS,

^jmI'IiIu-. mill iliiili'i'-.. l''.,-|iiii;illy i^ tin- ^.iirliil i/at inli IMK!

till' tlif di>t I . Iiiitiiili of l!i.' :i|illlr>- mid |ii'l'1ii.iI iti'^.

(1) . !/(///(,<. 'I'lii'-i' dyk.'- ordiii:iiily vary iti uiiltli troiii a

liartiiili ot all ilirli to !l\r or -i\ ti'i'l. Ill .i li'\' ili-taiirc^ I licy

lire nmcli wider, as on tlii' xnitliciii -^idf it (iiltmd inland,

w her"' llii-ri' art' niinr : mi-, irri'f^ular ii|ioiili \ >r> ol ..|ilili(;

^rraliiti'. uliicli liavf a lu.'adlli ol -fViral ,\ard- and lioiii wliii'h

iriif" .iplito dykes einiiiiatf. Iti it'll. liii Imalilii-, lliey aic i \-

iriiiiU nrru'ular ii, widtli ami dirt'ilimi .iinl t iiinilLrli rt'i'fated

intersection forni a mniidilf network of livkes, as on llie east-

<'rn side of Mast Thnrlow i-l:"id, just williiii the eiitr.iiiti' of

ilalaspiiia inlet, iu several iiroininont exiiostires o Mutt-

inlet, etc. Their intersection is of so detinite a ciiaracter that

one is leil (o the i'oailii>ioli that iheii' has lieeli a series of in-

triif'ions of these dykes during ditYerent stiifres in tlie advtince

or ci)nlinj» down ot an individual lititholitli. Where the eon-

lacl is ex|iost'd lietweell tlie older lioriihlelidites and jrahhros

and the ffranite, iijilite dykes ctit the former, hut in traeinir

thi'tii into the ;.'raiiite they ra]>iilly hleiiil with it and lii>e tlieir

iiitii vitliialitv. Some of the aplites liranch, sendinf? off irrefyti-

lar arm-., which tajier into strinplet^ that are highly qiiartzose

in I oiiiiiositioTi. At least some of th(> Tiiiiiieroiis (|Uart/, M-ins

on the eastern side of Manrello and Mast Tiiiirlow island seein

to hear a similarly close relationsht]) of this iiatnre to tht;

aplite dykes that are jireseut. In those areas underlain by

liorniilt'iide schists, narrow toiipiies of aiilitc, often less than

an itith in width, have sonii>times lieen injected parallel to the
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, ,L., «,.,.|, ..,„.n..,,„„.U .,,,„„^ „:, ,., ,|,..-,„,„.,
"' "" ' "^'^' ''^'"^" l'i"l|lM,K ,.t t),.. vk.., »n. ,.,..;,.„.,., IK
""ti.-.i. ;.- 11, D.Mlnr l.;.\ „„ W.-t |{..,|„;,.|,, ,-|„,hI. uImt, i|„."""" ''''^ l'n..|.,r...| „ |„.M/,.|,I,.| ,||.|,|,„,.„H„I „l ,,.„ |,.„, ,„
I".'' nt lliciri.

,"" "';|'"- '" ""'^''l> "ii"-. ^'-; .., .i,.i,,u ,„,i,h>i, ,„
'"l">.l. 11„.N :,,-.• X.T.V tin.-tMiMlircl. riUvU | r-^.uu ' l.'S-
';"" "'"•'' '-"-'-> tliMM 11.,,. ,,| |„al M,^.,. |„ „ !,.„ ,.„,..,

,'"" ';''""• '^ "" ''"'' *''""" "''i'l' .h-tiMuu,.!,,.. .|.,„,
trnn, il„, jrnu.itr ii., It. I,,,.. ,„ .ir..,.,.,.,l. iImm ,,,. ,oi„|,n„.,l ,,i
'jNnrl/ ;,„<! t..|,U|K,r uitl, nniMii.. ||;,L..> ,,| I,,, ,1,1,. ;,|,|„.;, , m,«
i's inrir >|„cLs v.liirli ;uv .,|l,.i, «i,|,.lv M.|,;,n,l..,| ( li 1 1,,,, i

,..
IS i. .-oMnnon ,„n-l it.,..,,!

. I,,,! iIm.v .iv «.„ ..;,! K , l,;,nM i.ri/,.,|
l.vth,. ,„•,.,, .,;,.. .,1, „„M,l,.n.l, :,.,,!;, ni,„.|;,M., ul,„l, r.,„^,.^ I,,,,U
^'""''" '" •;''P"'I^'>«' 11 npoMli,.,,. t., . ,lvl>.. iM.M Sail,,', I,

l"M,it 01. hut<. i„l,.|, ,!„, t,.|.|.,,..,. ,. „|,.,„ ..„., ,,,„, ,1,,. „,,, ,^^

"' ';",""^' ^""' '"'..nu'..,! i.,n,||..l ,„ ,|„. „;,JU. ,,„,.:,,.,„. ^
".v,M.v «i,..,..,,,.| i.pi.ran,,,,-,. t,, ||„. ,,,,1., uln.l, „,,ist 1„, ,,,„.
' '''

'•'; '•' I""ii^'.-.v ir;,t„,,. i„ it. .rv.tdli/ali,,,,, r,,.,„ t|„.
centre of :n,.,tl,.., ;,|.li,,. ,Ix|,... ,„„, ,|,i. I,„i,l,tv, u ,,..,1...,
'""' ''"'" "* "'' -"•' ».. mil,..!,., I. ,vl,i..l, „,. ,|i.,|„iv
»k;,v than l,.lf .„ „,,). ;,,,,„,. .v„ ,,,,|it.. ,|vk- „..;„• ISrMf .11

point. :.t tl„. ..„tnu„-.. ,.f Tcl.a inJH. l,:,s -, |,i„(,.|
,• „„,t' ,,1

liiloti'

t'lllai U<'\.'ln[,|iiri,t ,,t >ri,,|i.,ai-

*"* '' '''^- I),vli..^c,ltM.. IV,,.. an t ,.t ti,.,,,„.„t ,,.-
cr-n-nc- ^^

.
this am,. ,v..| tln.x an ,„ . .,„.,„,„„.,.,. Tl,..v'"' .'^^'•"•i^'lly <o„i!,„-.,.,| „r .piailz. ,,rl la-.... ,,laoi,„.|a,e

Ijrndt.-. a.,,1 .H-,aM.,„ally n,u.-,..,vit,. ai„l M,ai.n„.( it,, a.v ,,, „t
lIl.T.. IS a ..tlil<ii,y al,s..i„., ,,1 t!,,,,.- ,„it,.ia|s, >,„.|, ,,. ,,,„,.;
nii.lili... fluont... l,tl,i..„it... ,.,,... „|,„|, a,.. .„ „tt..„ a>M„.iaU..l
with> ...,„„al„l.vti, a,-ti„„. l'la.tri„.ia>..,

i I, 1 1„. f„n„ „f all.tt..
"I- n!i^,„.,as,.. ,s .,ft,.„ tl,.. ,l,.,„i„at.t t,.|,lspa,.. and j. s,„„...
un,..s p,ys..„t '., tl,.> .x,-h,si„n of tl,.. ,.il!,.„.|as,.. (i,apl,i.. i„-

*';.'tT""J IV'*'
'""" ""' *"'-'m-^". a„.l p..,,l,i,i,. i„t,...vM..^^tl,s

ot ... M.lsiKUs a,... ,|„i, . ,.,„„n.o„. TI„. p..jrn,afit... on the
M.ml. s„l,. „f |{a,„say an,,, al.ont 'I,,-..,. ,„i|..s t,„n, ,.- ,.,,.

I . '."WV'iWII.-I^f ••^i jmM £ T^
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tiiinrr, (nii»i-l ..[ (Hiuitz, iiiilk-wliitf (iliKoi jiisf. itml crvMiiU

lit ii IikIiI l.iiivvii liiotilf. M.iiif lit wliitli art' two iiK'ht's in

|.-niri!i :iiiil all imli in uiiltli. A ^i.iMinifii «ii> laKcii fnnii ii

|irfrriiHtit«' (l.vkf nil the liliiililalMl iililMisitf till' s(illtli<Tli I'liil (it

It.ijfKfil islamls. iit whit li a ndilisli it.ital of m tlmt lii^r aliiitit

tvvii inclif-i liiiijr (lisplavH the ^raiiliii -irmtiiri' prmliitril '»>

ititt'Hriiiwtli \\ illi i|iiart/.

CVi tniiiin/iliiin . With ti xifpt ion of llic ajilitfs imil

|ifjriHaiiits, ilnTi' arc very tVw dykt-s within this n'trion in

whirh .|i|:;ilz in visihic to tlif liaki'il v\v. A dvkt' which ciitH

Kiauuilioiitc at tlir ht-ail of CaniiiKt"" liaihoiir, on Cortoz

ishiii'l. (Iis|ihiy:. ;i ffw iihi'iiociysls oi i.Tcriiisii hlai'k liorii-

IiNmhIi . -iihir lit wliiih ;iit an imli in lfn>rtli and a quarter of

nn im h in width, wichdy scattiMi-d throutfli a un-y, nicdinni

to tini->fiaiiird matrix conipn^i'd rhirfly of fchNpar with u

small aniouut of visible quiirl/. hiotitc, iiornhlfiidt', anil inajr-

iiftitf. I'ndi'r the inicniMopc thi' frronndniass is seen to con-

sist of numerous phonocrysts of pla)!rio(last., whirh ranjre from

olicorhisf to aiiiii'siiif i Ah An, Ah An , i , and a snialler

nnmlitr of quartz and orthoclase in a granular matrix, which

j,iis>,.s«e> an almost universal microjrra]ihic structure produced

by a remarkable threadlike inter>rrowth of the leldspars and

quartz. The pla^ioelase is the preduminaiit eonstit uent . and

in the lath-shaped ph xrysts frequently has a zonal struc-

ture, the centre of i'w crysial i'ciuK' andesine ainl the outer

/one oliKoclase. 'I'he biotite i> . asionally inlerKrowii with

the horiibleiide. but it occurs i .lefly in dense clusters of

small crystals which have divei-M orientation. A few needles

of apatite, and small amounts of chlorite and epidote. formed

from the decomposition of the biotite and plaKi"<lase respec-

tively, are present.

(4-1 Si/)iiili ''iir/iliiirii .<. The dykes to wliich this name is

applied are so • nierous that they constitute an important

type. T' ey a'' "quently cut across by the tine-j^rained dark

dykes which are described under (iroup II. On the shore of

Gilford ishmd, o]i])osite the eastern end of Kumlah ishmd,

an iiiterseetion of one of these syenite poriihyries by a dark

dyke u\;\y be easily seen.

Macro^copically, they exhibit abundant i>henocrysts of feld-

spar in a lijrht >rreeiiish->?rey cryptoerystalline proundmas^.
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IV |.|,UM,. ,>.(. !,;,,. ;, „„.,, n, I,.... ,.H,,..|...| „, ,,HM ,„„.,. . ,,,,.1

]'"'/ "' -•'-'"H.iii> M. iMii, I. ,,,„> .,. ,„|,,,„. i„iu ,„„;
liiil; (i( the |iH |>.

A siHrriMfi. from ,„„ uf tli..,.. ,lvk.-. whicl. (nun .• m .,„.
<lin.it.. „.',.r til.' i.ii.l.ll.. „t il... s,„iil„.,„ >|„„.. ..I On., .,l,,„.l
111 J)..,s,,|all..|| M.un.l. u.,- s,.|,.,|..,l toi l,|l.|n«.,,|M.;.l .A.I,,;'
"""" '" "'" ''•"" ,...ii,„i. ;..,,v |,l„.,„„.,x«i> „t t.l.K
iiw .,( ulil.;, .A,,,., I ,,,„..|,.„||, ,,t J,,, III. I, ii.ii.-. a|.|..^,i , ,

a s<|.K,iv ii„.|, „t M.-liMv. In tl... thin mxIi.,,,. ii ,, |,n,,„| ,,.,..
III.' |.l,,..Mi.Tysts i,,v ..lii',„.|,is,. (All All, . s, , ,1,, ,, |„.,,,„
c|tiit<. tn .

•,! tlin.ii^l, ,i,,i|,i,.„i „|t..|i,ti-,i, t<, K:„,|ii,, ,,,,',i •i,.,,*
Ill" Kn.,,.Mli,i,..s ..,i,s,,|^ .—,.|,IimIIv ,,r III,,., I,,,,,. ,,|ii.,„h,„.
" -'"•'" •""""Ml „t 111., tit.. ;,„.| |,..,|,|,|..,„|,. „i,|, ,„,,.„,„.,'
quiiHz, l...tli p.vn.p'iii'tic jti.l >,, ,,„,|.,i> . iii.|,,|,., „iil,it,.. a !,.v\

J^n.lllS ,,t „i;,ir„..||t,. ;,,„| 1,,,,^ sl,.|„|,.r , ,11,,, ,,(• ;,,,.,,, I,, \
<-..iisi,i,.r.il,|,. ,,;,rl .,( t|„ >r,„,i,„lii,,,,, i. . I,,,r;i,i,.n/..,i \„ \
'Ni.T..>|,l„.n,lit„. ^ini.'iiiiv. in wlii,.|, i|„. |,s:.i„1„s|,||,.m,||I.s ..,„.
sist oi i, .ly.st.iKi^.i.l.i,- ii.t..,i.n.«tl, .,| l..l,|>,,ai „„,1 u,^ -,il,.
ordllint.' iiliio. lilts .,f .,,ii,M/, l,i.,til,.. :,„,| t,„n,l.|..,„l,. Ij,,.
l.l.ri„„n>is |,MX.. Ir•.•.|,„.|,t|^ !„,,.„ ii„. „„,|,,, j„„„ „,,,,|^ ,,^^,
radial khiwII, tn„!< ph,,... Tl,.. ,,„,.. ^n....„ l,.„ „|,1,.,„|,. „,„l tl„.
linwn IJali.'s „f l„„tit,. ai.- i,..t al,i,,„|,, ., .H-.inrinv m Um'
form of shr...ls, «|,i..|, ar.. air..„«.,.,| i „li;,,,. ,„, ,,„,,, .|||.,.

tonus a,M.„r,|i„p ,„ tl,.. sha,,.. w|,i,.h t sph.n.iit.s a>su„„.
111.' spli,.,.|,l,t,.s hav.- ill-,l,'fii„.,l l,.,„i„l..,,„.s. Mi,i.jri,..r iiit,, il„;
|,^r.ii.iilarKr(Miii.lii,;iss wl,i. I, ..xist. iM'tw,.,.,, tl„.,„." Tl ,,i,i,^.
isspannirly |,r.'M.„t. I.i'in^- ii,t,.rv'i..« i, with tl„. ,,pi,|,,i,. „|,i,.|,
orcasii.hally i> .lyslalli/,..! ii, tl,.' U.tin ..f small fan- ,., -,•, t..r-
shajii'.! a>,'j.'rt.LMl..s.

(0) f,ls,i,s. Tlii'se ilyk.'s an- U-w in iminl..'r, ai,,l u,i„i,lv
notu'.'.l ,.uttn,K Kianito r,„-Ks. Th.'v ai,' irivv t,, l„.,^.n i,',

• i.li.iir, an.
I

M, tin,.|\ .rystallin.' an. I .[.'iim' in l,.\tut il,,t
tli.'ir fra.-tin,' i. ,„n.|,.,i.|al. Th..y arr .'ss.'nliallv ,nn,pn,..d
(.1 piaKin.laM' f.'l.lspar. >,,ni.' . lystaK (,| whi.l, app,.;,, ,. nii-
(•ros.'..pi.. ph,.|,..,-rysts in a >;.„„ii.|i,iass in xvlii,.|, tli.. sani.'
initu'ial app.'ais in t!,.' f„rin ..f ,'xtn.„„.iv iii„. Kiains „t the
sain.' ..rd.T .,f nia^rnit iid... A littl,. ma^m.'tit... titaiiit.. and
s.'.-.,ii.iary ..iii.l..t.. arc pivs.'nt '

, di>s,n,inat..d jriains

.r. ,rV5"^|
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i;i{iui' II.

I'rovidus to tilt" iiivasidii ol' tliis ii'jfion l)y the l)utli(ilitlis of

tlie I i)iier .1 iiiii>siu, the MMliuiciitiiiv rotlss wore tin versed by
a few (lark ilykcs ami intrusive sheets, wliieh jirohably hear a

jifeiietie relat ioiishij) to I he extrusive audesites, dacites, etc.,

of tlio X'aldes Seiies. Moreover, it seems i)rol)al)le that a few
of tlie dykes were in.iected at the same time as those t)eloiifjiiiij

to ( iKuip I

.

Oi more widespread distriliutiou are the \ast number of

dark dykes, whose intrusion marked the close of i>?neous action

within tliis refrion. From a e(im])arisoii with the adjacent

area to tlit? south, it is evident that this last series was in-

je< ted at somt' time during tiie ]ieiiod which ehipsed lietween

the invasion of tiio batiiolitlis and tlie dcpctsition of the Creta-

ceous coal measures. They cut the ore bodies of the district,

and, althouKh in a few instances tliey havt> a tliin stdvage of

pyrite alonK' tlieir contacts, they ha\e i)layed a very subordin-

ate part, if any, in minerali/ation.

From Adeane point to tiie iiead of Kn-frht inh't. a distance

of about 22 miles, very few dykes are i)resent. In some hical-

ities, on tlte contrary, tliey have been devehiped in swarms,
as on the northern shore of Kast l{edonda island, riipjicd

point on IJute iidet, . Heniietta point on Stuart island, the

nortii shore of Arraii ra])ids, the southern shor(> of Frederick

arm. etc. <>n the northern shore (d I'ryce (diannel, and east

of Double island, twenty-one of tiiese dykes oicur within a

distance of one hundred yards.

Tlicy ustially vary from one to ten feet in width, but occas-

ionally attaii; to seventy feet or diminish to a few inch(>s in

lueadtli. 'I'hey are fre(nu'ntly iirejrular in their sti'ike, but

the greater nunil)er of them either assume a direction which
is ]iarallel or tiansvoise to liie trend of tlie Coast l?an>je, thus

corresjjondiiifr to the lejrional system of joints. Where the

walls of tlie fiord are devoid of veiretation. these dykes often

appear as daik, ribbon-like bamls of a leniarkably constant

width, extendiuf? from the shore-line to the summit of moun-
tains several thousand feet liifrh. Tn peneral, the dykes are r.s

durable as the rocks which they intersect ; but many of the

minor irrefruiaritic^ in the siioie-iine are due to the tact tiiat

iipsi'^ K.i3ii^'MBL''tjiy^.-«'LA::fata!mfiMi " T M~^-^smi%iaak'SLi2
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thry l,:,v,. ,,n,v..,l t r,.|.,tiv..|y iiion' sUMvi-t il.U' to the pn-
cosse,s of ..msi.m tln.n the .idjacent rock, while, on the other
liainl. when lunie IVMstiiiit , thev stiind up as low walls IJe-
sp.'Clive examples of the tor,,,. pnMli.ee.l l.v s„ch .lilVere,,! ial
eios.o,, ,„ay he seen on the so„then, e.ol ui llarwoo.l isla:,,!
and near ( oi,i,i> ,„Hi,t „„ We.t l{..,io,i,la ish,,„l.

<i«-'H'n.lly their eo„ta,t> are wry s p. I,„t tra^.aents of
tlH' wall roel< are ,,jten seattere.l through their I,lass This
.seen,s to he ,„ost <(m,.„onIy the rase where the dvkes traverse
the hmesto,,,... 1„ M„„e i„stan,-es aVehislose :tr„.ture has
be..n .levelope,! withii, the dykes to <,„ite r dista.iee fro,,, their
iiiarfiiiis.

The dykes helonKii.^ to this j.r,„ip are la„,prophvrie i„ a,.-
l"';«'a„,e, yet pla^no.-lase ,.„ters into th,.ir nunpo'sit ion to a
Pivater extent than in those dykes to wl,i,.h l{o>enl,„sel, ai-
H"- 111- tern, ••|a„,proi.hyres.-- Their eolonr varies fron, a
givyish-ffroen to hla.k. Macroscopicallv, those |::,s,ess,,

,

luie-grained to ..ypto,.,y>talline texture „,av he distinjru,sT,ed
trom those wl„eh ..xhihit a porphyritie Mtinture. Th.. uni-
formly hi,e-grained varieties are the most ahu.ulant.

The phemicrysts, which are seldom n,ore than half an incdi
in l<M,frth or breadth, are usually pla-ioilase, a.,d loss fre-
q.icntly orthoclase, frree.,ish-l,Ia.k hornhlend,. or au-ite \o
sp,.cin,ens were exan,in,.d in whieh the jdnmocrvsts^of ortho-
flase predon,inato over those of plajrioelase. The pla-noelase
occurs ,n the form of r.umded. prisnioid or lath-shaped^indivi-
duals, which are eith,.r irre^N.larly scattered tl,roujrh the
proundtuass. or. as was noticed ii, exceptional cases, show a
ton.le.icy to arrange then,selvcs in stellar or irregular aggre-
giites. Atihedral forms are more comn,oi, than etihedraTaud
in general the porjihyritic dykes niav he said to have a seri ,te
porphyr.tic fahri, since there is a wi.le range in the size and
Tiumher of i.heuoerysts. ]{y „sing the collection of oils of dif-
tererit indices of ivfraction. which have he,-n prepared hv l)rK T'.. A\ right of the (Jeophysi.al Lahoratorv in Washim-ton.
U.( .. tor the purpose of determining the f.ddspars if was
found that, although the phenocrysts of ,.lagioclase range in
tli.ir co,„pos„,o„ tVom oliu'ociase Ah. An,, to la^raJorite(Ah An), the maioritv of them ar.> amlesino ( Vh' \-- of ,

slightly acidic character. In rare occurrences, hornblende is

'9!ZjaiBns^E^'.?c:2u
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pri'seut ill tlie form of pheiioiiysts which assume the ii)rin of

shoit l>iit iiiiiidw jiris^nis. IMieiiociysts of axigite are baivly

visible in a few of the dyke-rocks.

A iiiicrosciipical study of tliiu sections demonstrates the fact

that these dykes comprise a wide variety of closely related

types. Dial)ase is the most coniiiioii and widely distrihuled

lypc: lint, in addition, dioriti |>or|diyi-itrs are present. A
cjualitative classihcation of these rocks is rendered more diffi-

cult by the uralitizatiou of the augite, which causes the term

}iunihhii(/i' diabase to become an api)ropriate one for describ-

ing the nature of some of these rocks. Uralitization has elim-

inated the augite from many of those diabases which cut the

sedimentaries, and which are older than the puitonic locks of

the Coast Kange.

The individual minerals correspond in tjieir ai)iiearance,

as a rule, to those varieties of the same minerals which occur

in the plutonic rocks of the region. Biotite is of very rare

occurrence in these dykes, and, wnen present, occiijiies a less

important position than the hornblende which accompanies

it. In some cases the biotite is inlergrown with the horn-

blende. The augite is colourless or pale yellow in thin section,

and shows every stage in the jjrocess ot uralitization. Hydro-

thermal action seems to have been res])onsilile for the alter-

ation of the augite to uralite. rrequently the phenocrysts of

augite have a corroded appearance, the embiiyments being

filled and the crystals surrounded by uralite and magnetite

which have been formed together. It seems probable in some

cases that the augite has been changed to tht; more stable

hornblende at a period previous to the final consolidation of

the rock. The ]irimary hornblende belongs, in general, either

to the common or basaltic varieties, and when in phenocrysts

this mineral often disjilays twinning.

riagioclase is the dominant feldsjiar, the orthoclase being

present in relatively small amounts or is entirely absent. The

jilagioclase usually occurs in the form of long narrow lath-

shaped individuals, which are remarkable for their twinning

and for the zonal structure, which is often develo])ed not only

in the phenocrysts, but also in the smaller individuals, which

usually form a high percentage of the uniformly fine-graineu

rocks and of the groundmass of tlie porpliyrites. In the ]mii-
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I-liviltic ,lyk...s, It is clear that, in >„n,f cases, diftciviit Kclicia-
tinns „f l,.|(lsi.ar.s have heen ionned. sinee the i.heiuMiy.ts
liave 1..M.I, Lnikeii aial tli.' cracks arc tille.l with the asseinhhifre
"t .Minerals „f whi^.), the Ki'"tlli.linavs is composed, (iuan/
-'••1.1. to h,. always [.r.^seiit in small (|uantitics. .Ma^Mietite
titai.itr. ;,i,d needles of ajiatite are widely disseminated acies-
5(-iJ\ r(ili>tllUeUts.

Secndary minerals are nnmerotis and often comprise a
larKe p..r.-entage ot the mir,erals pn-sent. The widespread
occurrence ot cpidoto and .hlorite, s.'parately or to>rether, ex-
plains the various shades of f^wvu which .haracteri/e the
hand specimens. Epidote and /.,isile are secondare after the
lel.Upars and augite, the former mineral oceasional'lv forming
P-udom.,rid.s after the jdieno, rysts of pla-ioHase. ' Chlorite
hu< l,een i.roduced through tlie alteration <,f the hornl.lende
and augite. Calc.te, secondary quartz, and ieucoxcie are never
M. ahundaiit as the epidote and chlorite, hut thev arc of fre-
ijueiit occurrence.

Quaternary Deposit.

ri,KI>Ti)li;\|.;.

'i'he ocranic waters of tl

In far th.> larger part of the dehris formed during the glacial
'h'Mudat.on of this distri<t. While some of the detritus was

lie continental shelf must conceal
I'r part of the deliris formed during the
^his district. While some of the detri

ineyularly deposited on the I.otf.m of the fioi.N. (,r contrih-
uted to the fishing hanks of the (.ulf of Georgia an.l (^ueen
Charlotte sound, a considerahle portion of it was ,.n,I.aldv
•onsigned to greater de,,ths. l„.i„ir .listrihuted over a mucu
wider area of the oceanic floor through the medium of i.-e-
oergs as trans])orting agents.

The gla.ial deposits which occur al.ove sea-level constitute
M'ly a very small fra,.tion of the products of sueh e.-.sion
-I'nonu, superficial .leposits are al.sent over wide areas'
glacial (inf is very irregularly deposited over j.ortions of the
surface of the forelands, and of the least mountainous portions
ot the rocky islands; l.ut the most extensive deposits are those
which com,,r.se the islands of Ilarwood, Savarv, Hernando,
-Mary and tlie southern extremities of Cnrt.-z and South Valdes
!'

u- .
TJ>osc islands are situated in the northern part of the

(Tult of Georgia, being arranged along a line which has a

" 1& -.JC: r^ ~\MZ-i'vs&f- rMvn
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liircctiiiii iii' iilidiit N. 70 \V. 'I'lii V me cinni'dsi'il cliirtiy dl'

lidrizontally -tr.itififd siuids, uliidi \;iiy in (oloiir ifinu

yellow to irri'y uiiil wliiti'.

Ill -.oini' (piiict's till' .>iioii'N li^f ;i^ clill's fiiim the saiuly

la-iiih; in otii('i> liic iiscciit is xciy ^'lailuiil. 'I'lit- fro(Hicut

Ofuurrcnco of fiilsc-iicddinf;. the xaiiatioii in tiu' >izt' ot ar.ini

in su(<('ssivc layiTs, and \\iv in'l)lilrs whicli arc dei«»itod

anioiiK some of tiic finest silts, sliow that t liey weie d"llo^ited

liy (MrifMts whicii lluctuated in sticn^i-tli and direetion. On

the northein shore of Savaiy island, near the easleiii end. ii

persistei.i layer of iine-jrraiued Idack sands ( niajriiet ite) occurs.

whicli is 'i to 1 inches in tiiickiiess. In the difls on Un? soutli-

ern side of hoth llarwood and Savary islands, lar<j'e in-ei^nilar

bodies of lionlder clay aie exposed, which rest in iiollow^ upon

the more fine-frraiiicd stiatified silts, and in the latter locality

are covered hy much coarser sands and gravels. The huge

Ixiulders which are scattered aloii>>: the shores, or are conjfre-

jrated to form the reefs whicli extend southward from Cape

Mtidw;.., Mary island, Heef i)oint, and Hernando ir-land. sue-

pest the i)resence of a lower liouider clay from which the larger

numher of these rocks lias heen washed l>y tlie sea. On the

north side of Savary island, ahout two miles from its eastern

extremity, houlder clay occuis at a much lower level than on

the opposite sich- of the island. Since it is i-overed hy the finer

silts, it must he older, hut the sand which had fallen down so

masked its downward extension that it was iinjiossihle at that

])oint to determine wliether it constitutes a ])ortion of a wide-

spread basal dejiosit or not,

IJecaiise the boulder clay is more impermeabl(> tlian the

overlying sands, water linds its way aloiig its surface to the

face of its slope either as seepage or, as was noticed in one in-

stance, in sufficient volume to form springs. That these nncon-

soliduled sediments and boulder clays rest upon glaciated

hed-rock surfaces was demonstrated from observations on S.

Tables, Cortez, the northeast corner of ITernaudo. and the

eastern end of Savary islands. The soundings recorded on

the chart show that the water between Harwood, Savary, and

ITernando islands is shallow, while depths of at least '{Oil feet

exist in the channels between Cape Mudge, Mary island, Reef

point, .lud nernando island.
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It is lu^i.lv pn,l,.l.l.. ,ha, the line .iung .lu.h .1,.... ,.la„.Is

ug n
,1 llH,. (.uh ol (n.o„Mu ,h,.u.r l.,n..,l t„r u m..I„ .....t

-K h .,i t.,n.., .lun,,^. its ivtn.a.. ,o l„ul.l a t..,n,i„al .nura.neo he,K>sU.onotlournK..liainw,rai,u.s.lu..h u.... ion,,..,;
1- e..n,anal,...,u.suh

I m „,•,,. latt.... par, of ,1„. (ihH.al p,.,,,,.!. ,h.. Ian,! ua.
•' l"-t...,l,,..., I...v..,-,|,ana, p.v>.n,,a. is^l.oun l.v,!,.. ,,.,-
:'<•.- wludi o..M,rat tins altit,,,!., at .1... nioutl, „V I'nu.ll

n
.'„' '"',

"^''"'^"'^'"
•^""'"1; "'"1 <"' T.xa.la ,s|a,..l. Sultto ,.a.,.osmonottlH. ho.ia.rHav, sedinH.n, ..|,ar,...,l

^i" ; ; r'*''r''"''''''''^'''-
a s...,,,.! aava,,,,. „mi,..

I ,.... s,.a,nu.n,. a,,.l us ,v.....,,,H l,.i, l..|„n.l «l,a, ,.
P.n al.l.v a .w..;„/l,„Ml,l,.r,.lay, wln.li, in ,,„„. ..v.. ,ov..,v,l
'ytlu-n,arM....a,ulsa,MUrav,.|s. So,,,, of , l,. „„„v s, n k,,,;;

'"•''';'':'''''^:"'''--'-''li'''^'-'t<l...la,t..,.,.,avl xp|ai,„..l vthf n,..ltn,fr ot ,T,,ai,.i.-l,.,l i,.,, \,\urk..
\ ' < "i

rn>no,mi,.,l ,l,.ilt o,.,„rs i„ n.,„arkal,ly U.y an.l ul.l-iv s.p-ara„Hl l^aM.es w.tlun this n..,o„. Kastwanl from (uan. -bay on ia .les .land l.ouhl.r day . v.ry ir,e,darly ^tr...,,

.nds and ,ravd>_ ])..p,.,,. ,, Mill. .Und,™ , .on,paranv..-

nle
.

n GIucut bay on K.ught inlet, in the vieini.v of ]{ov

of S
•^"

I-'-'-''' '<-"^'l' -'^'*, ar,d Hold point on ,heea.t M<le

nut .,.1 I

," ^''""*''^ '"^' ^'^''*t"r-l upon low .„„,-

inlJt nnl ;L
'"""'''"'" '"-• """^ ^' --nd on Kni.;„

to M.iiiant tl„. n,entiou of th.'se loealiti.'S.

in'^Ire'^'w
';;"'• ""'^'7^ -' ^'- i" "uml-er u,d lin,M..d

Id" V, K "',"T ''^ =''"'"*
^'^ ^'^•^-"^ oeeurrenee asmod r„ ,„„|, 1,,,,,,. ,,„,„„„^ ^^._,,^.^^ ^,_^^

posi„on s„,.^...,s that ,hey Were forn.ed as poekef 1 :,cl,. < ,lepos.ted upon the snrfaee of the lowest foreland ar s a,time when the land st. od at a lower level th 'n ;: ,t

•'T>d hn^slit inlets th.-ir presenee was n..t noted, and U see„,s

.mk ':^ ««E JHCi=v ^smmn^^f^m „.. —^^-1.^'—^.^..^— _.-,»-n—..,,»—
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,.M„,M..I >l,n,,.,. Th-v luoM ltv,,n.nll,v .M.-ur at :.ltil .i.lo> .>t

,,;,,,,,,,,,„, ,.,HN to ..v..nt>-tiv. t^.H .1.UV. -a 1..V..1. lu.n,n,.nt,

„, .,,.1. t..,,:,.,.:. ,„.ni..-'l -I -""1- ^""' K'^.^.'l^. ;"• I""-"in-

,.„tlv sitUut.Ml in tl..- lnll..vv,nK lor.l.tM.>: 01. tl... ...utl,-.!,

M.l.-ui tl,.. rntn.nr.. uf Tl, l.-.a n.>u. Mm11nv.nl tnnn S.,un-

,,,.1 ,,„v,. on Cort,./, islMM.l. If i;.'a,l l'.-;. t" IImiimmu IH.in

vvi.liiP To,,a/.. luulnnn. in tl,. vinintv nt i'nrl N.;v,l!.' nn.l

l{l,„kn,M,,. Uuv. >outl>-M>lr.M ~l,on. ..t ll.nlvMcl.. >-hn,.l. ,„,

,.„t..r,. .n.l ot W. TImiiIou i>lM.,.l n... <...-„ nMu.N, .imI

,„ tl,.. vi. initv ..r SHln..> h.v in,.l Hr.v,-, . ....k witl,,., Lon^-l,-

I III) I III L> II inlet.

l),.|,ns;t^ nl >tnitilu.l ,la>- v-.Tr oIimTV,.! at til,' li-a.l ot

,..v..nil M„ali Kas~, or ,.: tl„. lu.U ot M.v;.,,,-. hi ^vM.Tal,

,|,..V an. .•li;,.a.t...i/r,l l,v a iihii-l, oloiir. .o,P,,a.t IrNtil.v

.,,,.1 ,, ,,,„i,.io,i. 1, ai.it wli,.., uvt. Wlin. ,1-v. tlirv may ho

,.,„i;iv c.a.^li-a into a |,ou,l.., uI,m1. ,-~l,ul,tlv ..r.att v or ,„i-

,,,,,,,., ,,,,.„nvlir.> of 11, OM. ,l:i>^ wlu.l, xvi.r.- liot.Ml are

:„uat...l.,..ar.l,e>l,on.^olM„ Mlie l,av-o„ W.si.k. ,>lnM
,
,n

tl,.. lio.N ot a Mrn.ni xvlii.l, riiter^ I •,,.„ l,a> on S. Nal.l,'^

i,l.,,„l on tlioMMitl, M.l-oi Mainvlle i-lanil. alioul a mile an.

I

,, p,,||- i,.,,,n -^ni'.'.' narrows, in tin- 1,.m1 ..I' a snvnni j;i>1 w.|sl

„, i;,,x I' (>.. on l-o,i-lil,oroi,vli inl.'l. ami it. a ...v,' on llo-

.,.„tl, '^horeot tl,.. l,arl.o„rol I'ort Kli/:,l..i 1, on < iiH-nl i^l."'«l

p,,. „1h,v,. ni, •nil. .„..! ,...•, iri..n. •. ot .lav ..n .Mainvll.' Islaii.l

,, ,.;.p,„..l ,., M,n„. |.la.-..> l.y a t.-w t.M-l ..t >an,l ^^huU o.rnp.v

. ,,„Mt,on aliont tvv.-ntN l.-.-t al.ove m:, U^,^. Tl,.' tn';'>"'""

l.,,,l, „re ot a l.iiit -lia.l.. an.l .luit.- >l,alv in nature.
1
In' <-la>

i,-,.lf r..ntai,.^ a .oliM.l.'ra l.l.' iMl.-.-nt ae-e of ^an.l. the ,.,l<-ro"

,„,,.. ..v.-alintr tl,.' yr-^rurr of .„;all ti.'^l, U'rain^ ot .|Uart/.

feM.piir an.l Inirnhl-'i,.!.' .li-tril,i,t.'.l tlirou.^li a l.aM- ..f k.,..lin.

The onlv hi.alilv uloMv n,arine -h.'IN wiv .... i, amonu' t i'"

„„,„nM.li.l,t.',l M.illni.'nt- lia.l h. ,,ivMo>i^ly .li<e..ver,Mi by

:\rr -1 ('am. 'roll ot (iranit.- l'.>int .ami'. ^''"'''' '"' ''" '"^ '":"

,,o^..,l in tl,.. 1....1 of a stream which ..nt,.r~ Op,.n Lay on S^

V-.M... i-lan.l. Whil." makintr n traveiv. in tli." ii,t..M.>r .,f

lln- i-lan.l. this ,tr..am wa^ ........l at an ..stin,at...l .listanee

of :, milo from its mouth where th.. sh,.!N ...-.nr. They ns.mlly

oe.Mipv lif.-like positions, many of tl,.' \alv..s n.it hemjr separ-

:„..,1 nn.l onlv partiallv till...l with .lav, vvlii.h ,s ....nsionnll

y
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, i)A>|- ,\\|i l>',A\|is. li, I-

•'•"'^ '" '"I"'" '"'••"1 t IIm' .1,..;,. ,,f llir M,n |utt> S|MT|.
"i-n. u,.,-.. roll..,!,.,

I ,,t ChuImm, M;,ihIhu,„, l.,.,|a pnluiHli.
'
v;n. I.urcalu). .\ii.uh.. ;,i„l ,, tuiiriiiriit ,,( ., M:Hti;,| ,

-
, Ti„.

'
'""" '"'"'• -"!! h.IIht... I,, t|„. ,urhM-,. oi II,,. |„,h, ,„ ,

''"• ^''"'l- '' "I'i'l' "^'- l-i-l llwnu-h. |.r,-u,„;,l,|\ 1„ a
^""VV, HIM,. I.,,,k,.„ .|,„„i, , ,,1 „ ,,„,„j,,. u,.,,. ,l,.,MM„-i,.,,,.,|
to I.,. 1,1. ..,.„! |,y ;, till, ,,>M,,|,lc ,.\;i|iini;,ll,,li ,,) lli,. ,|,,-, I |,,|,.|

,"' "ll""~'"l"' III'' .hM l« -r..|| t,, ,,,,it:im ;, -,,1,-1, 1,-,;, I,!,. m;,„.
iifi- lit totv ,,r Dint,, II,,.

'/'"/"". SlUrr III,.
; .|,,„Mll,„| ,,t til,. .hnLIt,., Ulil.l, ,,,-

'"'"'''' *'" "•"--K'n nt t|„. ,,.,., ,1,,, ;„,.|,„|„hitl,„| ,,| ,!,.|,..

iilluvial. ;,,ul l„.;„.|, ,i,.,„„,t. Ikis tMk...i |,la.-,.. t„>r,.tli.., «,tl, .I,,-

;"""''<i';>; "t :. .nti,,.!,.,:,!,!,. tlnVki,-.. „| v..M.,.,„|,l.. i,„,ul,l Ml
l:i\(illi;ilj|(. I(i(;i|itj'i.s.

ECONOMIC GEOLOGY
General Statement.

•^''' KIi :I I ohm, I, .,;,!, I,. MllKMIIit ot U.llk u;l> l„.Ji|._. ,.,,„.

.liirlfii ii|„,i, ,,.,t,iiii iiiiiiriMl rhiinis xvitlii-i tlii, I,. Ml,, I, ,|ini,,ir
>•" ["lid.l at uhi.-h tlii.. -,.,,l,ii;i,,,l i.iv,.Mii;ali,,ii ua- in pi,,-
Ji-lrss. noil,. vv,.iv ,|,.v..|,,|„,,| t,i xi|, h a Mauv that r, {.Milaf «liii,-

!'"'"' "' '"' "'"• l'"iii!^- luail,. trnti, tlirin. Tl,.. jr-ld .niri.'^

'" ''"' VK-ilii.y ot Sli.ial liay. I'l,,||i|,. aim, ami Ki-,!,., ,, k
i'lMi lia<l I,..,. II sJMit .l,,wi, tor a iimiiiImt ot v,mi>. ah, I v..|\
iiii'iiy (it til,. Ill u,.i,. till,.,] will, uatiT .ir ^^r,r in .,i,.|, a -iila-
I'l'liil.'.l .•.iii,lit,,,n iliat it ua- iiii|„,sMl,l.. to .xainin,. t|i,.„i.

Kllc'tiw |.io.|„.,ii,|cH i. all, .11, 1,., I uiti, nial.v (liiriculli,.-
ovviiii,- to til,. i,ij,.y.,.,l ,.|„,,„.,„, ,,| ,|,„ ,,,|„,,,..,,, ,!,,._ ,,,„! ,|„.

• l.'iis,. x..^,.tation vliHJi chitl,,.. tl,,. .1,,|„.-, |'|,.. ,l,.,.,.,,i„.,t:.,l
iiH'as wlii.h ai,. iin,|,.|laiii liy >tratili,.,| n„ k- aiv u.,ii|,v of
v.'iy caivtul alt,.|iti<,i, \xliil,. |ir.,s|„.,.t

i n;.-. tor it is tli,.~, i,„.ks
"liM-li <Mriy til,. ,„,. ,1,.,„,MI-. Til., .liaiart,.!- ami am iU,,i
miii-Tal;zatioi, ,|,.,„.i„| v,.|y laiyvly ,,,„,„ tli,. naiur,. i iln-
.'^tratiti,.,! n„.k. wlii.l, ...nlain tlifin. |„ i.,-,.|,..,al . tl,,. ,„.-
toiiiKJ witim, tlii. i..c;i,„i ai,. ,.itl„.r ma,oii..t it,. ,„• l|„. siilphi.i. -

ot .opp.T ami in, II. u|,i,.l, Miim.|ini..s carrv Miiali am. units ,,i

Rol.l ami Mlv,.r. H.'at..(l ual.Ts an<l vapoius ..manatint;- ti,.!ii
til., vast l.atlmlitlis „t tl„. ( '„ast Rano-.. Iiavv 1 „ tlm . iii..t
s.iillc." ,,f iiiiii,.|alizali„!i. Within tlios,. an.as wli,.,v th,. v.il-
raiiic nicks of tli,. \'al,l,.s t.nniatidii arc cxposLil. .•..rtain ,1.-
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[.ip-it^ of <ii|ipc|- oif scclii t(i hiivf licfii fdiiiH'il liy till' riiii-

..nliatioii ut siilpliid.s cf tliis metal wliich originally <'xi>tctl

In. ally williiii fiv.li.T i-orlioiis of tlu' roiks as wi.l.-ly ilis-

scnKnated particlfs of iiiinutf >i/c. The nmltitiid.' of dykes

uliieli trav.ise all ollni ro<k> within the distii<t liear no re-

lation to the depi'-ilion ot e( iiiioiiiie minerals.

((iiTi li i>i,i'ii-irs IN Till'. v\;,i>i;s kuum atiun.

'i'lie deposit-, ol' eop|H- ire wliicll are assoeialed with tile

\oleanie roiks of the Vahji's formation oeeiir <liiefly ill the

form of chaleocite, chaleoi)yrite, lioriiite, and native eopper.

Within this r.'-ion ehaleoeile was oidy iiotieed to he jiroeiit

in this Valde> tormalioii. in addition to the-e niinerals.

whieh have heeii mentioned in the .ipj.are.l order (d' their ah-

undance, malachite, azurile, and the hlaek and led o. ides of

ei.pper are (m( M>ionally present in small <piantities iicar the

>lirtaee (d' the deposits. Tlie-e ores occur alonjr Ji'int idanes

and sheer /one^ olteii irreunlai ly i'liiireKnatin.i;- the rock(>n

either side; in veins and -einlets associated with ealcite,

(piartz and epidote; or as Kiniii'^ dissemiiiated t lircMiirhont the

more amyRdaloidal and highly epidotized and chloriti/.ed por-

tions of the hasalt. ( (ceasionally, while walking over the

surface of sudi an alteivd ainy):r<lahudal 1m d, irregular patches

may 1»' met \\ith which are diaiaiterized hy the presence of

Miiall (piantitie- (d' native copjier or (dialcocite, or holh. whu h

seem to hear no connexion to existinf,' fis-ures. Calcite,

quartz, epidote. and jindinite are (d'ten associated v.itli tlie-i'

cnpp.f minerals in lillin.tr Ihe aiiiyjrtliiles.

'I'wo theories may he advanced to ex|dain the oriKii> <d tlie-o

ores. I'irst. that tlie cojiiier lieariii>r sidutions ematiatine' from

the hatholiths «( the Coa^t K'an-e, whili" they \yere (ixdiiitf

down, asc-nded aloiiK certain shear zones and joint planes

in the Valdes formation, iminefrnatii:),' the adjacent lock

with the sulphides of copper, esi.ecially aloiiff those horizons

where the heiis arc hlRlily amyKdaloidal. Second, that these

deposits were formed hy the concentration in favouralde lo-

calities of cojipi -hearinir jxirtions of liie volcaiiie rocks, the

,opper in which orij-inally existed as minute jiarticles of

some coiii)er siilidiide. iirohahly ( halcojiyrite. Suflicient de-

velopment work has not heen done to indisputahly determine
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11-* t.. ulii.l, th.M.ry .., rori.Tt, l.ut lM..:ni,.. „t tin- MKiiin-r of
...cMm'lK,. alMl tl... (Ijannt.r „| tl,.. mi l.....,li/ali,,ri ii. i.l Ira.t
tlu> niajoni.v of rnsos, tl,,. urilrr i^ iiirlin...! .in.t,t.Hv in favour

"V "''<""•' ' 'V. It i> a uoll-n-roiriMZra fa. t that .wh
volnuuf locks f.v(|u..ntly roiitain small ai nts of roppor
In thos.. localiti-s wlin,. .l.iwnwanl jun niat ii,u. uainx l.av..
»'Hl"v...l an rasy pas^a^.'. as aioiiff shear zoli.- or wlfr.- joint
{laiH's aiv cloM" toK<'tli.T, or in tli.' nioiv anutrclaloi.jal hori-
'""^- " "'"'•'* ''''v ii"l only laitrrly alt.. p., I th.' .wiMinal
MiiiMTaU of th.- ii:n.....is rod.; to m„.|, M'.'on.larv min..ra?-. as
<'pi.l..t... .al.lt.., .,„;,. tz. mimI /,M,lit,w, |„|, haw' ..,„r,.Mt,al..,|
tli>' oiijjiiial small coppiT .•oiiti'iit.

It IS. liow\.M-, not iM.w.ml .\p,.<-tati.m that xNiihin tlu>
to.|-hl.orh.»Kl of .oi,ta.-s l„.|w,.,.n th,. vol.'ani.. an. I lli.. in-
tniMv.> l,at'...liil,s, ,,r alonir pron...in..>.i sn.'ar /on,., ,n th,-
t..rm..r r.,..|.s, milUTalizali,,!, i,„,k iila.-,- a> ,.ull,n..,| l,v th,'
tir-i tli,.(irv.

-"' III \\i.;>i:- i-i.\\!,.

That p,,rlion ,.f Soulli Va],]... i-,|.,„,l «i,i,.h li,., 1,.|«,.,mi
lines ..Nt,.n.lin«. a.n.s, t,o,n K,.llv p,,n,i. an.l (Jnat hias,-;,
covt! on ill', w.'st, t.. tl„. >ouili,.rn ..|i,,r,., ,,f t(p,.„ i„,y
•'"' "'" l:'"-l'"ii,.. ,,i, II;,. ,,.,.,. IS uiHJ.ilain l,v a Ivpl.-al

•'^'^'''•'I '"f "f •' VaM,.s f,,rniaii,,!,. 1-. tl„. s,,ut hu ,'.M..rn

I"'"'* "' ''"- "'•I. in th,. vi.iniiv ,,f Cipp.T ,lilis
<...wla...I harhoiir an. I (i„al liias.a ...v... „,n„. of -h,. 1„..K ..f
l.asall .,i,.l a>it,-lt,.-an.l..sit.. aiv v,.ry amy>r.lal,,i,lal ..ml, I-M^allv
•"" '"""'^'i'/.'i M, ll„. „K,nn..r ,.i,i|in,.,l ,m i1„. imm,.,liatel v
I'm-'lin^' paragraphs. I'h,. Noliani.' r.M-ks xvithj,, ,1,1, ,,,,.., ^,,;
ti,.v..iM.,l i,y .p.int plan..>, th,. n„.,t pr in,.nt an.l p..rsist..nt
ot wliirh run almost ilu.' .'a^t an.l w,.>t, alon- iiianv of whi,.h
inov..m..nt has tak..n pla.,.. as i. ,.v j,!.,,.,...,! I,v tlir fn..n-„..,t
J.r,.s..nco of sli<k,.nsi,l,.,l snrfa.vs. '| h,.n. s,.,.ms ,n k- no .-vi-
d..nri> .,f faultmjr „ith tlirows „f „„•<•.> than a fVw iV.^t rii,.
(listan,.,. ]„.tw,.,.n th..so joints, a,,] iho v.-.rial.l.. amvplaloi.h.I
charactM ..f tho 1k..1s, hav.. |ar-,.|y ..onfn.Il,..] th.- ..xt'.-nt of th.'
min..ral,zafi,m. Ft Mill 1„. s„rpri>n,,.r if within this area,
somo of thoso small .h.posits „f ,.„pp,.r .ulphi.l..s. ,.l,i,flv .-iril-
cocto, do n..t prov,. to l„. valnal,!,. low-.ra.l- ,.opp,.r proposi-
tions. 11,,^ i,,||,,UKitr ,],.s,Tlpti-.n (,f mi!i,.ra! pn>j:-rti,-s uithin
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till- illiii will -rrNr tc. lllu-ll.il" till' 1 i ,i;ii III ..I ill. -.• (|.|i.i.|N

III (U'liill.

Tllr ' .>/</'</ (Iitl lilllH' 1- -ililiiliil nil I III' t.iri' I't ( i.|i|Ml

« llIN, ulllill li-f -ti'tjilv It till- ».llll- III l)l-lllMI\ |iii--.IU''

nil llli' Wf-I -l.il- III Mil- l-l.lll.l. I|.|i' .111.1 llllli' ill.' . Illl- .IK'

vliiiii.'d Willi llii' i;ii-''ii I ;ii I'liiiali' "t i"|i|ii'i. iiii.l.ii liiii'. ^ii"i

il|iiili ( lii-i'i .•\;iliiili;ii lull ill.' v.il.iiiiK l.ii k- iili' l.iuiul 1.1 I"'

nii|ii.'yiiiil.'.l III a M'i> iil.yMl.il iii.ilili.'l "illi -iiiiill tri.iiii-

1. 1 I hall .'.III' wlii.li M-ua|.\ M..I1I williiii III.' aliixu'lili''-. and

III a liiil.'ll I.'-- ili'U'l.'i' III llir -I'll.l |Hi|li.ili- III ill.' all.'l.'il m.'k.

Ill .1, hii IS iiiiilil I.I' .|i'l..|iiiiii.'il. llif >.|||K(' III lilt' li.'.l- ill 'lii-

liicaiitv i- \. HI- W . u illi a il I |M.t .'.(»'-' till 111' -initliu.-l. Alnlii:

-mill' 111 till' iiiiiil-llii' lull- iiHilaiii- iiia?i\ uf lli.' -mall liiillia!it

Ifiaiii- 111 (liiiiiiiiid' whiili li.'.'.iiiii' I.'-- until.mil- al a trri'iiti'i

lii-tiiiii'.- aw.i.v IKnn lln' |ilaii.'- ..I tiailiiii'. iiiilil tin' iiiti'iiur

|iiiltioii> of tin- laDTiT iiiiiit liliick- ail' l.ail.'ii. .\ liiiiii.'l, nin-

liilijr S. Iitl° \V.. Iiaii Ih'cM illJM'li ililii llii' illll I'll a i;;-laii.i' .1

al'iiilt I'lO l.'.'t. aliHiL- a m'Iv am \ u'llalmilal Imii/dii in a tliirk

lifil lit ailjriti-ali.ii-ili'. Til.' lai-.' ut tli.' tiiiiii.'l .li-pla\.'.l a

liilliili.T lit -li|i|Mnir plan.'-, ipiili' rlii-i' tiiyi'I In'l , \\illi [lal't lil.'-

iif ilialriicitc (li>liiliiili'il tliiMiiy-li a /.iiic in tli.' i.i.k, wlii.li

w.i- -iM.'ii t'l'i'l wiili'. 'I'll.' III. mill .il llii' tnnnt'l i- at -iirli a

li'M'j ;iliii\i' llir -ra tlial til.' "H.' Iiia\ li.' l.'li.lilv lii.iili'il ililu

\t'--i'l- tiiilii a liiinki'i \vlii. Il linlil- l."iO (nii-. Two -mall

-liil'lili'lits lit' lialiil |iii ki'il llir llllli lii'cti -I'lit til till' 'Pvi'e

-iiii'lt.'i'.

'I'll.' ('mil III", I, lie iTIi'lll' t'liiliiaii'- iJM' rliiilil-i wliiili all' -itll-

ali'il 111 llii' iiiiilli ami <'ii<t uf tlm-i' iiitlinl.'ii witliin llii' |ii.i-

|ii'ltv III ( I p]i.'r (JitV-. Ili'i.' r.'ltaiii li.'il- anil Inili/uli- ut

\.'iy irii'uul.ir tliiikni'— witliin tli.' I.i\a ll.iw- cf tlir Viiliics

Imniatiiin aii' als.i am \^'laliiiilal .

Ill ''ill far IIS lii-tiiliiitiiui i- ciinici ii.'.i. tin- miiiriaii/atiuii

lii'ai- a -iliiilar ii'liil iiui-li ip In til.' am \ ijilaliiiil:il lii'ils am! m
an ca-t-lii-wi'-l -I't III jiiint |iliii;i'-. almiiu- -um.' (if wliicli iinivf-

nii'iit lias taki'ii pkii i'. a- it iln.'- mi tlii' iir.ip.'ily jil-t |il<'\ imi--

ly ili'si'i'il'cil. lull in tlii- la-r. in aildilinii tn rlialcoriti-. i iial-

cdpyrifi'. liiirniti'. ami nali\.' idiijici wcH' Imally i>r.'-i'iit , A-

iii tlic iiisr iif till' Ciipp.i (lifV-. pi(iiii'lt\-, till- mill. 'lali/ati. Ill

lia- lii'cii wi'li'l\ iji-l I iliiit.'.l. I'lit siiflirii'iit wink liail n.it I u

(l.iii.. til licmiilistiatc tliat the-.' V.u -jrraili' ini's ran lif mined

pintitatily nil a laitri- -la!.'. Tli.' iliii'f iiiftiiilll.\ In ln' I'H-

I, Mini. 'I.'.] i- ill.- ill.-u'lil.ii .iuiLHT.-r iif till' tiiimTaii/.atiiiii.

f ^^ •« i«:«*K-^-i "m
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At ;. ,M„„t ul,,.,.. . ,|,,,„ l,,,| I „ ,„„|^ ,., „ ,|.,|,,,, ,,, ,^^^,,^,^
l-.l. v.. Ml,. ,.( ,|,a|,,„|t.. «..,. tu„„.| I., u-M,. „iu I.. Ilin f

''"'''"'\"'"'^" ^"l"P'l, n,
, , ,..,..„ ,.,.„. Tu.MM.II M

.M.S. ,,„. i„„ ,„„„..U, ,1,,,,, „,mI tln,.^...,>,|., t..... I„nir. 1

'
" """ '• "' 'l'»'''"Ml |M,n,N «|,..,V sMihH.. l.,.|M,.t,.,„s ,

1

'I'

"""' "" '"'-' l""ini-. 11, .• I, ,.,;.,., t,n,,M.| «:„ ,|,n..„ ml.,
"" '"• "' '' '' • III- iMiivi:,|„|,,i,|;,l i.mK ua- niotv Ml

.

""I"'"^'"'""' ""•' -li^.l.-.»il,. tnr x.niuiM wi.ltl, „l
t"ii\ ti-.'i.

"" ''"• ''"•'" ''"' "I >'"/' ''""'/ I', li..uhnHl |,.M ,

'' """" •"i"""il Ml i,,.,Ml,i„y;,,„| M|„n .ntl.hif |,,„| I „ ,1,„„.

". '' """'^ .HH.V L',l..ln|,|;,| |„.,|, „i,„.|, ,. | ,;, V , , s,, | I,, „,.,,,,

"""'"• ^" t "lll.l, ,,,,. II, ,v;,|||\ „,M,M, t, Mills. Ml,,,., all/,'.
'"'" -''''"•'' •" '" •MlU t,„,„ ,„ , ii., ,,,.!. ,, a„,| al I siMv
'"'" " "'" '!' '!"• .ImI, |. |,.a,K Im, s|,I|.„i,.,iI.

""/V'"'"'"' "' "' " I""I"'"V "..' Ms,lr,| „|„,|, „|,„.l, .,

tuiiiM.I ha, I l,....,i ,|,M,.„ i,„ |-J(l ,,.,.,. ui,i,,„ ^, |,,.|, ,, ,1,,,., .,,,

.'•''
''•'•I' ^""' '' '•"• "I I"' I'-l. il.nl I I, ,|,;,.i„. Tl„. «M,I.

'."-^ '""""'•'' •' -"'" alMiii... ulii, I, ,1,,, vmI, .,.,,,. an. .1,,.;,,,.,!

I'"" •' 'lll-lilr .,l,,st u 1,1,1, ,,,„,.,,„, ,. t,.u sr;,ll,,..,UMail,- mI
I li.llcMlill'.

Til,. I „,/ (,,„„/,/ ,1,,,,,, ,„ (i,,„i.,„,| |,^,,i , |„|, ,,,^ ^

V",''^
''''""'• "^'^ •'!-" ^''i"'l. A .1,,.:,, „„„.. .,1,,,,^,. „!,„.,

I

'I''!""'"'' ""-!> uilliin III,. .,,„v..,i„|,.. ,,, ,|„. a,l|a..,.„, ,urk
''"' '"" 'M'"-'! I"n siiiji, ,.,„, „,,,!, i,..,,| ,„„ I „ ,1,,.,,, ,„
-!,MU tl,,. ;,,,,, ,111,1 Ml ill,. il,,I,|,.o.,,.,||,,|,,

I'll- /"'/..•-,// ,„i,|,.,;,| ,.|,,j|,, i, .,||„a,,.,i ,,„ t|„, „„|,|„,,r,
^'"''•'"'

•' '"'I •'• ' 'li^'ii'ir.. ,,t al,„u, n,il,.a„.! ., half ,„„,h
ii! -:.>! t,M„i ( M,,|„.,. (III,,. Tl,,, ,„|,„„,.. .,,,, ,,,,,.,.,,,,,1 ,,, .^

^^"''' '' "''•Ii- -llikiii^;- ai„,MM ,li ;,,, 1 ,,,„,^ ,,|,|,^,,.

'';'.'.\ '"'^ ' 'l""li'li'"" iMuai.U ll,,. „,,il|, .\|,,|,^. til,, ;,,,,„.

whui, l,a.l l„.,.„ Miipi,,..! t,„ a ,li>t,,ii,,. ,,i .;;.-, I..,,,. ,|„, .„,.
'^"•'" M"l- Is \..,\ l,,,.u„L,ii\ !i„l„,.o,,a,,.,| uill, ,l,al,-,„il,..
"111! I. ll,.M„..|, w..all,..n„,r at ll,.. Miila,,. I, as ^.jv.-n .js,- M
'l^M-s ,,| „,a!a,l,,I... a„.i t|„. ....l a„.l tila.-k ,. ,,|..s ,,| .,,,,,„.,.
"" l'"-"""i lit tl,.. ta„!t. /,,„.. i. ,„aiN...| l,v s|,,k..„si.l,..i .„,.
(^i<- a.„l l,x nasi, v,.i,;, „i ,.,,1,.,,,, ^,,,,1 ,|„.,,.,^ ^^,^1^,,^ i^^^.^^ii^.
"'""'"" iii.'iiii-ii-. t'li ,.iiii,.,. ,1,1,, ,,, ,i„, „.,,.,,.,„. „„„, ,„ ,.,,.,,:.

;i. l...., /,.,l ) I,,. ,..,..1. ; :, - 1 I . ...
• ' "^ '- i'i-,-iiiiir:.\- in,[.i..,M|,ai..,i unj, sinaij par-

k '^IJ Jl^iJMl I m/V. '« iT • '.
' J k • ^-tti'.' -^'I '^.«':';?



I:;!) liKOI.OdH Al. M U\I.V, r.WAUA

ticlo 111 I liiili IK ill- Inr a iiiu\iiinnii wi'lili nl -tl I'-'t. At ilial

|ii>iiii. wliiif II sliiifl iiiiil luiii Mink lc( a "liiiih lit Iti li.l. III!'

IllilHiall/fil /.dlic i«i Ifluilliil III liasr liri'll liiilllil i.l li'^- widlll

tliali at till' Mllliac. A tniitli, Ml Ici'l lonu;. Ii.nl IhiIi (invcli

into llii' *iil> 111 till' lull, anil tlil> il|Mili It'ai'liili^ tin' lailjl

Zdllf ilkr"i-l' lIl'IIKHlNllall'tl till' lllllIMM- 111 NM'ltll ot till' lliiu-

t'lali/.iil /iMir It almilt llii' >aiiir ili|itii. Ml'. W. \. SauN. «llo

(iwiis tin- |i!i.|iiil\ , ihlnlliicil lln- tiiat a IiUj^Ki I nl halivc Kiplur

\MM>ililli>jr 1"S II,.. I, ail liili l.iki'ii lliilii till' >lialt. ami that an

av»av of 11 ]pii ki'd spi'i iiiicii lit till' \i''ii iiiatiTial -iliiiwril iIh'

I'll si'iuf i(f M piT it'lit lit iii|ii'ii' ahtl ll.ci"' <it irulil ami «il\il.

Till- hciniinni, ami II /'/ .l"'//i minrial i laiin^, >iluatcil

III till' nul•ll|.,l^l 111 lih lii^i rsiill ami aliinil l''""' I' 'I rrmri tlir

liuiimlaiy liiif ol tin' iail.r, ylmwfd .•\pi.siir.'> ul llif Kifcn-

stiilir'-. \villiin till- am>Kiluli'> I'l wllli a \M'M' ^^att^^e^l K'''!!"*

«if fliakiii'itc, a/mill', aiul iiialailiitc.

On till' Sl.i.nl.ii III Clni,!: iiiiliiTal <lailii, nliliiisitf S(\ limur

narrows, two >iiatts, !» and ','n tret dffp rfspi-di > I.v liavi'

liiM'ri siinli in tlir .im.\ udalu'dal triiMMi>liim->'. A 1- u -pirU of

rliali mill' and clialcoiiyritc wi'ii' iioticfil in samiili- l.\ii.,.

aliiiiil till' moMtlis 111 till' sliaiN wliiili ruiitaini'il wali .-.

Till' //'/,</'< (laiiii, ,jii>t Miiilli 111 Srvniour narnnv-. lia- Iti'Ii

staki'<l linaMM' 111 ilir piivii|ii- ii| all irrc^rnliir vi'in id i|iiartz

wliiiii lia> a ina\iiiiuiii width id >ix ilulii-.. I'Ih' (luart/. 19

arraiijfid in radiatiiijj riv.-tal ay-yrr^jate-, Id'twi-i'ii I 'a' crystals

(,r whiili ail' Miiall ;;r:'ili> id rlialiiicitf and lioriuU'.

On tlio niirtiiucstt'rn corniT id llfiint island, in the liay of

the same nann'. on the castiTii ^idl• <d' S. Valdi's inland, -mall

I
:arti(lrs (d' nali\r coppiT wiTi' mitici'd to 111" pii'Si'iit m aiiiVK-

daloidal Ki'''''>stiim', tlu' amyMdiiJi- of \\lii(di wimt otlicrwi^i'

tilled with lalrite, i|liart/. and epidiite.

The .1 /,/.) mineral i laiiii i^ situated a little more than a mile

inland from t)u> northern slojie of Deep Water hay, on the

west Mile of Soutli Valdes island, at an altitude of ahoiit !H)(I

leet. Tile liiaiii tiiiiml follows a shear /.one riiiminsr N. 7") —
80° E., which is traversed liy irnirular veinlets of ehaleoeite

in ii jraiiKue ot calcite and .i little (|uart/. The rock in the

immediate neijrhliorhood ot these Mnail vi-ins likewise carries

a frw ?ratter-'d iirain- <d rhalr-i Ite At the time of examina-

-' t' UiMTAfi . * JK^tV^SI
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• •""' '"'""> il'M'IVKn.'t.Ml u,,|. .„i;,ll K'.;.n., ul .I,,.!.
CI. I !l.'.

ru MIMI l |-|.\M,

,
'"

,'V
'•"'"","• "" " "'•". ^Im... „( tin. ,-ia„.| ;.

•"'""•1 I'- l-.n .Ir.v.n. t,. n,t..,M...,
, si....,.,,,,... in ,1... v,.|-•'"- "linii .•U.l.nvntI: run, \ In \\ . „„.| ,,|„„ ^^ , ,,.,

... r.ck upon .la. Muh,.... „, , ,,„ „ nnpn.Kn.,,:.! urn,
ihaleopy,it.> »,„• „ nu.Mn.un. «,.lt|, ,., ..i , l,s ,,„ I,,.,. S.,,.11

'"'"""• '*•;•••-••>'"• I'l" ipi..''-.., ...pp..,:,,,,,.,,,,,,*';
I'".. ..Miliar ..n.n.station. Tl... tunn-l ,l,„.s n.,. „ ,„

l.av.. m... w.th tlus /on.. Uriuv Im-m.^ al..,n.i„n,.,l. Tin, nun-
•ral flaini is c.llr,! (|„. ( „p,„r th„ , i,

.

island were noticed to .o„t„in a •..,• spe, ks ot l,o,„i,.., pvrit..
..Ild l.ativ.. ropp.T wtl.in .heaniv .,|i,i,.s

<'ntl.owos...rnsl,o„. ofuMnalll...., a!.o,.. .« o n,ii..s west-van! fnun ll,,. last ,„..M.ior ,•,! iorali.y. a shaft |(» fV.., d,...,.
"" ' ': ^""'> •" "'" volrani. >rr..,.n ,on,.s whon- th.v arl-

ittle charopyr..,., l,„nu„., and a.urit.-. Th-s.. n,in..rals ar..'to a luml..d extent, diffused throu^.h the nnuh deeonuuwed
amypdaloidal rocks

Aionp the s„„.h,,,.,,r„ .I,.,re of this island, the vol,.anie
greenstones of the A ald.s formation have Keen verv n.ueh
altered Kpulote and ,,„artz. l.oth of whieh frrrp„.ntlv o.eur
>n the form of knots or hnnnhes of radiatinir ervst:,ls ,...
«bundan(, lofrefher with ealeite. ehlorite. and zeolites'

'\



i:;ii i;i;()i.(»(iir.\i. SI i;\ i:^', ianapa

liw -mall iriaiiis t<i Imiiiili' alitl native i iippi'i were iiotiit'il

williiii the iiidic aiii> ^(laldiilal and m cat lii'ifil |i(iitiipn- ut

llif Kick, at a |Hiint alxml two linndfi'il \ai(N ca>t ot the

cntiiiMcc ut tlic Iniincl ot the //-mi-/-;/ /-/.///./ mine. 'Ihi-

tunnel was dincn alnnir a -liaitcicd /(.iie in the jiTccn-toni's

till- a di-lalice id ili'i \aid-. in an aliniil due iiuitli and -initli

ilircclien. W'lieic ihi'- /oi.e i~ c\|Mi-ed alniiii' the -.iiiire at lew

lidi' llie Iiick i- hically i ni|il et;naled with i ha lcii|i\ 1 ile tni :i

v.jdlh (it !(iii|- leet. At an altitude ut alieiit \'2'> ieel aliiixe

sca-lcMd. a w el l-enn-i I ueied -halt lia- lichen -unk. ajiji,! i eiit I \

t<i cuniiect With the tuiiiiel. In the tunnel nnl\ a lew ~|ieck'-

id I Iialiii|i\ I ite \M-|e niilired Ih the -healed |ici|tinn- et lie'

link. Iiilt eiiiid -,ijn|de~ et Milid i lia Icep \ i i I e ueir I \ i lie' en

the -urtace almul tile liiiiUlh nl the -hatl.

Mineralization Within the Contact Aiireoks of the Batholiths.

|''cN\ el the area- i.) -Ilatllied leil.- ale el -Ueh extent Il:::t

||,r\ have hilt 111 a vr'''l'''l '" l''-~ device -utieled tlie elleil-

lit luelanim jihi-UI induced li\ the heated u.,tel- and !;..--

uhii-e i-ea|ie alteiided t fie intlU-iiili nl the lial In il i ( li-. M;!:-

crali/.at inn ha- lieeli |e-l|icteil alnin-t cntinK In the lenl-

neiiilalil- id altered -tiatitied ruck-: niilcli le-- I'l ei|Uel!; I \ i ;e

(,|,- iiiiilie- ale elicln-ed in the ini lueil i a te| \ adiaient |dllinliie

luck-, the l.erilihelal |initinii- nl the halhnlilli- .1 ;
i|i,; l-M I \ ill

-nine ca-c- ha\iliL!' ieili lialiicd li\ la I liei a 1 1 /i II';' -n'.i'.ea-

elii.i hat ili'J- t'inni ilie cinline lliteili.l pan-.

MiillX 111 the nie ihlHl-il- nil Ur alnlie' Cnntait< lietW.en ijic

jduteiiic ,and -iralitied tmhI,-. ie|ilaciiie the l.itief. ami li ;!:;;

a-^iieiateil \\')\\\ -Uih liiineraN a- eliidnte, w 1 ilia -I iiU 1 1
e. :j.,!'iet.

\ e-il\ ia nile. etc, l.inie-liiiii- I- e-jieciall\ -il-i el il 1 1 il^' In -'.•'

I epiaci'llient . The Iiia.'_|iiet !te iili the nnl 1 h -linle id \\ e-i

;

:

;
, a 1 a i

:
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i
e \ 1

.

i :
e ! 1 1 1 \ a a 1

1
1

1 •
1

1 1
-•

1
e

• Il a en;,!:" :

'.

pcvji ( )i . ill,. de|in-it- ale -itualed, at -lime di-lanee lien, thi

i llilaciliali- ciiiit.iit while a -ceiiil 1 1i,l;' in ! Iicim I i/i ml' -njutinli-

lia\e tniind all ea-\ pa--aye. a- alnlie- line- nf ll--Ule-. -In. '

Zniie-. Ill 'Allele heddili.e' plalie- ale iln-e ti I'jei liei . 'I he -he.i:

zniie- and li--uii!iir may ha\e niieimited linin liie adiii-tiuenl

I the -ir, 'tilled mid and peliplielal pnitinii- id tie- iialhnlilh-

dniiim- the -hiinkaiie cnn-ei|ii(Uit uimii the cr\ -I a I li/ it inn nt

the mnlteii niauiiia lieiieath. In -nine ca-e- ehalciip\ I ite,

|,\ I ! hit ite. lisiite, and lllaL'Iiet ite have lieen depn-ited alnl:-''



III! (luilll 111 tllf

mill (III

"" -^""' '" ' "•^.Nli..... a^ n„ tl„. |,,„.Kv .1

• """ \.'l<l-'> <(^l;..lnl) iv!„,,.|.

«..-IH..,,,,,,,,,,|,.,.,
I,,,,,,,,,,,,, ,,,,,, ,^.,.|,,^

1: ZiZ '1 •'"--i..-M,l..,..t„,„i,ih.,..
. M.H .1 ml.. ,.,.,H-,.M,i,„. ,|„. ,,..,M>,,.,M.,. ot fli,..., ,|,.,,„.„.

.;nn..n.h.,,,.,n.,.,,, ,1,1,..,, .,,... I,,,,,,,, ,„„ ,,„ ,^.,., , „Mirl,Mv sIm.wim^js w, tin, 111 tiutl,.., ,l,.v,.l.,i„„,.„,
.

'

Tin- l„ll„„,„,, ,|.,,„;|,„, ,1„.,.,,,„,„„ „j. ,„i„,,,.^,| . „,
>...v.. -„ ,11,,.,,,,, „.,. ..li.niH,.,. .„ ,1,.. ,„i„.;,,L ,

,'
^'"'"^ •" ''"^" ' '' -«' -I .h.. „K.,in,.,. „i., .„.t.

Wi>r i;i;i)(i\ii\ i.~i.\M,

J lie l\i iliiiiilii 111,11 llliiir i^ vitii-.( ,1 il 1

,,, ,i,w ; I I .

Mtii.it.Ml Oil til,. ii,,r,„.,.,| ,|,„

j.Mi^( n.wii.„.i,i„..,, ,., ,,. u.„ii- ,.„., M,„.,. ,, ^^,„;„;;;,.;:^;-

Til.. ii.„,h >(„„... „f w.„t |.,,,i,„„|, ,•,,,„„, ,.j^,,^ ^,.,,^. ^,^,

Mh I .llll.l... „„ ,, ,„ „ ,,^,,„ ^,,.„^. ,„„,,,,|„,„,,. ^.,,^,,^j,^, ,^^^^,_ ^^^.

ulml. ni,.l,Ml.. p.t.lH.s of nus.iv.. .link,..- ....ks wlnVh luv v.-rv
'';''

";
'"""''''• ""<" ^vl,i.|, .uii,lo„l,t,.,llv r..,,r..s..„f |„.,hlv.

"lt<.n..l portions ot fl„. i„„f |,.,„.,,,|, ,,|,i,|, ,,,„^„ ,„.,|,„| j^,,^

7"-'; 'i;- '''-!'<- lin.. of this pn,p,.,.,vtli..n. IS a, ,!..d^^
•'* ''^'l< >•",. ..xt,.„.!,iiK f,„. , ,|i,ta,Kv of ,.1„„„ |-„ ,v,.t Mii,.|i
..u,,i„ii> . f.,.v fni,nM,.|its of alt..,,.,! ..rystallin.. liiiiosto,,..

\\ I.T.. till. pi„p,.|,y i. sitiiat,.,!. til.. wat.T is v,.,.v ,i..,.pat
1.0 siior.. aii.l t ,.. as,.,.|,t to wl,..,,. th., .„,, ,„„,,,.,„, ,, ^,„ ,„„
;"''"7''-'t l..nf..,.t.i.a.liffi,.,i|, oi,.,. Attliisaltitu,i..t|,..
slop,. l„...o,,„.> |i,„n. .un.lill,. „p to „1„„„ ,;„„ ,„,.,_ „„.,-,

^^, ,,^^,
Pn.s..,,.,. of^a niu.li alt,.|v,l .lystallin,. Iiiii..st„i„. wliirl, .,,,II OCCII-
I

pi.-s tlio position of a ioo,-,..,„„ai,t ,„ ,.,„.(„„ ..itl, n.f..,,.,,,.,. t„
tli. siirroiuMlniK i-l-.ton,,. i„,.k, Tl„. main mass of tl,.. oiv .s ..^
pos,.,i ,. .„,„,„,| ,, ,,,., „„i|.,|,.,j,„,,, ,.,„„^,,,, ,,,.^^^.^_^_^^ ^j^^_ ^^|_
tor..,! lin,..~to„,. an.l a lij,Mit jr.vy liornl,!..,,,].. ^,,,1,1,,.. Tli,.

n,',|.nil ,,f tl„. Miiiist.'r- i,f Mi„,.>. j|, H,.;!;.i. ,.'• ' ,



i:i2 uKULur.icAi. sriiVKV, canada

(iif Ipddy is ;i tvpical toiitact (li'|iii-it wliicli lias Ijceti iDriiied

iiy licatoci solutions wliicli, ciiiaiialiii);- iroiii the iiiutouic

iiia^iiia, wliili' fooliiijj:, altcird liiu liiiiustolie to its jiiustiit

tdiiilitinii. An (iptii cut lias Ihtu iiiaile uliicli is ^)-l iVi-t lonK'

and cxtctids into llu' body of ni,i^nn'lili' for a distanci' of ahout

'J(t fi'ct. In |i;irt tin' oif is solid inaHin'l ilr. but iii frmcral the

ina>?iu'titc occurs in iif>t>, i;ianu!cs. nr rclicul itinjj' vi-in^

ihriiimli lih- liiii.'-,!i,n.', wiiii-li lias linii aliiinsl rnnipliN-ly

altered to a pale green ]i.\j-o\ene, prcdialdy nialacidite. Smaller

amounts of (|uart/, e]iidote. clilorile, and calcile aie aNo |ir''>-

ent in rniieli ol t lie ore, and m tliiu sections uiidrr the miero-

bcopu llie pri'sence ol a feu glanules of spliene is re\ealed. 'I'lie

pyroxene is Usually of a tin •, n'-'nul:"' nature, hut oce,;-,iinally

becomes (juite m: s.-jve. or. liy twinning', lias iieen ariaiiii.'d in

I'adiating .il:\i; i
: ., :te- \-.i,i! Iilires up in two meio's in l<'nirtli.

Some ol the p\ie\'ric ha^ lecn , icred to liastite, winch

cliaiifre is raiely '. isiMe in liiuul ~|.riimens. but in iliin s,

lions is displ.iyed 11; e\i'I\ -t;i.^'e ol il^ ilivcl('| mielit . In yi

eral, ihe n^a'^netiti' .seems to h,i\e ( i \ >t j lli/.'d snnii \, ioil latei

than the pyroxetie. (See I'la'.e \\ l.i I nvLiiilarly distribu-

ted thr(inu-||iint the s(,li,| (,,-,. arc ;; 'w sia:il! eavitirs iii which

the mai^iieMtc has assunicd the Inim of small ri\s1;:l-. Mp to

a half inch aeru-s, some ol v. hieh aie remai'Kiibly piii> i i la

their deVeiiipl!i''Tit . The iii'-t e.iMiiiein ciysliil loi'iii i- the

I'iionibic dodecaliedron. I.s- fre
;
ilerl 1

\- a eombitiatlon o! the

dod<'eale ihon ilal ei i : lad I on . Th" fcilli lu i !i l;' i^ ah .Cal'-

sis iif soni^' ol tie-'' (r\-l:i]s. wliieli 'mis nnob by Mr. A. <b

Hayes, il.Sc, while -o smior student mi cheaii-iry at ?\|e(!i!;

['iiiversity :

—

I--,. () -^-Cl' •:;!'; : I-', O 2:1 :;•!';
: si n a >!!';

.\ mmdi di'api'laled cliute exielid- in the beaill, the de-i ilit

the ore alcinfr \\hieh was ari'e-ted iiy two bunkers, coii^tiiic-

d at dilirreni altitudes. In IS*):!, (i-ill Ions ol ore were taken

out and -iiipiM'd to Ihe <>swe<j-o Iron and Steel •'mqiany's fur-

nace in •»rei;iMi. Since then, a snialhr shljimeiil i- icported

111 ha\e been made. Because of the small amount of woi ,»

(haie ii]Hin this jiroperty it is iinjio-sible to make a st.itcmont

concerning: the (]i!aiitily of ore. The oi-e is excellent in ipial-

ity and in distribution occupies a laru'er area than that which

as yet has been exjiosed to view. ,\bout fifty yards eastwaid
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• iKoLOfiV, COAST AM. IS|.AM>s. It. r
l;;;jW he,,,H.n,.ut ,lu.wn...,n.n..v,.,|.,,, M h. ,l,i, k l.h,n-

-Ml.to wind. tlH. on. WIya,,,lah..n.,l l,,!,-,.,']:.. ,nao the f^nnnte „„,h, en.ily I,e .letenui,,,.,] !,. .hilli^.

^111 Til VAr.i>i:- i>f.\M)

Al-mi; a heir exie.nlin- l>„n, ..|,„n i,,v „„ ,,.,• ,.•,
i

-va.-,i ,iie sou,iiu-,.M. an,! ,. ,. ''"r,,,;:.;r
"••'^'•';

l>aiiir.. l.atli.,litl,s. These rnel. ;.„.!,, I

'

'"•J:illites in rihhom.,1 h,v' „ "'• ''"7"'"^- '>''''-'

;";''/-'--''"-• shee.s'-,;' ;,.; ,;„.";'::::" :""••:
"lii'l. are porphyrine .,„i ...„„. m ,,.•,;, i:;'

'"

'n^->ive portinns of -h. V.|,|„s lon.K
"""

j-h-l> are ,li.ti.,etly i,.n.N,ve. o, her> ,„a v' h.
le J.,se of t„e s,.r„... ,n:,>-iv,. |in,e<.o„. '

t lie>i

''I'"- ^^l||,. i,t li, ,.-,..

iiii-i\i'. .\t

'>tiil,. iiiMT, pivih, mil, .,;,.,

i!:;.::™:^.;;;r'^f,;:':J;::;:;;:^-;;!::-;;'i::;;;-|;r''^'

'Ill' iiitnisioii of t!i.

pelidil of ill,

w :

" "^'ii'-'ith~ ..,,1 ;„„h;.l,l.,- ,v!,:t..,| ,, ,!,;.

.nupuh,eh..v,o,,n.,,,.H..,anyoU..n.eUi;;';L;^^^
'

,. ^'"'V *
"' '"-^••''- l'-ai!y l,u, ;„..,,,„,,, ;. A vv'

,

• '":'l •"-' i"NMe,„ly X. -l-.-MV. ,o.\. ro:' W '

Th..',i,s
:'l^'> v.u...>. ^.ne,ally.p-,,„aehi„^,hever,iea'

Tl,:.. 'll-" i> traversed l,y ia„l,. ..v e. i,I.,.,
. .,W , .

'* '"'
M'...e o t^he rorks hein,- -i,,,,,,..! i,„„ .,],;s,,%,i
•"=;"y<'f the joint plane. Jiek,.,,M,llnjri.,l -.lav,.,!

'lilH area was not vi>ile,i ,M,,il ,1„. ,|„^,. „, ,,,^.

;-..u.a,t.vaspo.ihl ,,, ,,,,,,, ,,j,,,,,.,_,^,^^,;^
"'"'."• "'^' .'-"'""'-•-! l-un,iaries r,.,.,.,,.,,..,, upon ih.

I'.ii'i /on

•"^'P haveno,.hnn, lor a, .,„,,„ !„„ re Li,,
,","'"'" "'

"-S earetiil p,,,.p.,,,„„, ,,^i,,. ,.„,,,^^_
- p, !, !

'*

'••;•'> '-'-n.h.,nl.ll,,. ni-.re th.,roi,,hlv ,....., hv,:.:^lopment w,n.k. The region is oasilvaeee.iUe, :,,;,,.
!e:i^t:^ir,: it;".:'';-

-'--' -...n:;:':.
'•" *" '"'".« l"^--- !o toie ual.T. Th,. l,,L
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Iduiii^' (IrM I iiitidii (if ;i few ]ii(p|icitit"- cxiiiiiiiicd will illiis-

lliilf the >r»'lli'liil iluil;i( Iff of the mi licl;ili/iil io.i.

r|(.ili till' (•i/lii t\V(i >li;ifl> liMil iiccii ^uiik t(i ilfptlis of "JO

iiiiil II fi'i't rfs|M'rii\il\ , ami some iK-mliiiiK liad lii't-ii iloiic.

'I'lii- tii-t ^Imtt i« >ilimti'il near > coiitini iM'twccn iimi'^toiic

ainl liiirlil>' ailrr.ij arcillai u-< nic-ks. Thf M'comi is in a

-liattcifi! /one liclw.'i'ii two .!> ki«, wliicli ap;)aifiitiy ln'loiiy;

til tlir oliliT >i'iii'>. ~im'' miiifrali/atiiiii lias liccii ol laltT

ociiiMi'iK f than the (lylii's t lifiiisi'lvi-. I'yriti'. |i\ i rliotite

anil i-liali-(i|i\ I'itr ai'i' jirrsmt. fillnr in IIm^ tnini nl' ilis-

scniimitcd iirain> in tin' ciiiinli-s km U or in iin'K"liir boilics of

\ciy >mall si/c comiioscd of alliio>t solid "if. One of the

iifnclics has cxiHiscd chioiitc schi-t, rciirfscnti'ig nn'tann)!'-

]ilio^cd intrnsivcN oi' cxtiiisi vcs. which is imiHi'Knatfd with

jiviitf and chalcoiyi itc. Mr. -1. (amnion, the owiu'i' ot the

|iioi(iTt\, infoiint'd nu' that the assa\ of a piokcd samplf sIk^w-

rd the ]iieseme of IS per cent coiipei . ."ri:'..?"-' in silver ami .s.').tl()

in jrold. •Mu' of the specimens from Shaft \o. 1 displayed a

small luirticle of free ^'old.

Iixin the W'/iih Sinni there is a sma'l exiiosmc of isltered

limestone, striliin^ S. 4(1° K. and ilippin^ ;'t :iii anjfle of '2^^°,

containinK small anmunts of chalcopynte and pyrite. A

specimen selected Irom the snrface is leported to have assayed

.•^17. CO jier ton in copper with a little nold.

(In the '/';/"»////( a few plains of chalcopyrite, fialeiiii. ar-

senopyrite, and p.\rite are scatteied aloii^r a narrow zotie of

shearing wlieie it traverses crystalline liiuestoiie. The pre-

sence of small lihu U, needle-like crystals (d tournialiTie, which

were airaiiired in sheaf-like a>rjrregates upon the surface of a

joint j.lane in this limestone, is corr'ol)oiati\f evidence for the

lielief that the orifrin of these ores has hern closely associated

with Hie pnenmatolytic action attendin;.;- the coolinjr down of

th hatlnditlis.

The /-(/(/// .//;// mineral claim shows jrieater mineralization

than any of the other claims which were visited. AloiiK a

narrow zmie iiinnin^r \. l'i° "\V., iricjiular lenticular bodies

of limestone ticciir at Intervals, inteicalated betweon rocks of

the v(dcanic series. Within a distance of Mi) feet alonjr this

/oiic tlu-rr wi-ic two sitiriH ojn-ri <'uts and a sbatt 12 feet deep



<;i:oi,t»(;\
, (•()A>r \\i, is|. \\ii>. i;. r.

''"' ' " -'ii'i- :iii'l •> c"iiMi|ci,il,|,. ;iiiicinni ot ii.-iM liiiii.- ),,,,;

'"'" "'"'II'' I'll'' -t iH.llhillv npcn (111 .ll~|,|;i\,.,l litiic-I

i"lil;ilimi)r :, |,.hiliM.|\ s||,:ill miiimIi.'I (if di-ci,, i i,,,l,.,| t'lall,-

"' iliHlc(>|iMil,- :ili,| |i\iilr. Tlir II.M (i|ii.|i .ill. |l|ll tft ir-

rni'Vcd. showed ;i )u:,-. of |)Mtli(itilc ( (.iit.(i i,i ii- .1 lilll.. ,l::,|.

<"|>\ntc ;(iul pxiil,., uiili ;. i,,;i\iiiiii ui.lll, 1,1 IT iikIio, Uini:
li.'luccii t;,.. \,,|. Mill. .. A lull,, (.uijicr M.utliward i> an .a-
pi.-mc (it ilh- -.III.- iiiiiM'i.iU ,i".i. liil.'d V, iili (|iKirl/ iiiid liuvim.'
•' "iiixiirnilii width ,,r I t.ct. r.,,i\ i,.,.t ||,,|,i tin. |M,ihi,
'" ''•'' ill lllickli.--, .i| lilll.-l.ill.' I- .\| -,1. nil I,,,,, ,|,|,. ,,|

vvlilcli tlicic is J Mail. IV. liialyiii (i| .hall .i|i\iit,.. [imM... .,i.,|

I'^'i '""'' '' !'•'' i"nv. «h;l.' .11, ll,.' III!,,. I -I. I.. lli.i,. 1- .,

Mriall liddy ..t iiiaij ii,.| 1 1 ... ."i I,.,.] 1,,,,^.. „|,|, ,,ia \ ini 11 n. ui.jlh ,,|

•'" '""'"-• "!ii(ll (iiHI.im- a l.'U ;:i ,111, ..I . li,,|c,,|,M,|,.. In
""' '''""• "I'i'li I'jii.-ni.d lh.> nin^t M,iith.-il\ |„,ii,i ,,,, ,i,,.

i""l"'"y al uhi.h u,,i|., I, a. I I.,.,. II all,.i,,|,|,.,|. ;, „ iiiv-nlai
IkkIv (d |,\iih(,li!,., ri.htaihiiii;' -.111.- pMal,. and . ha Icipvi n...
i-; i'\|i(is(.d with a in.ixiiiiuni wiiltli ,,| | t,.,.|.

.M)iM'i,(li;-ati<,ii li.i- IK, I I,,.,. II ((iiitinndiis .ihrn;;' thi- zim.., iml
"'"•'"• I'""" '" I'"- hnti.ulai ,11,. l„,di,., .•.ini.iinino. th,. ,.,1,,

'"""''-'- li.iln.'d. in dill. 1.1,1 ih.yi,.,.. 1,1 .ihiiii.hin: r, al,. al-
'•'".-';'' '" ' llli.al niaiiiMT, -.,)n.-uhat atlcr the Inanii..! ,,1

l"'-'". "' •' l""l- 'I'll'' |il(-.Ma.. 1.
1 111.' liniotiaii', a 1,1,!, wi: -n-

';!'"'''• '" I'ida.i'ni.nt. l.i-,lh, r willi li^Miii nir. ha- p.'i in ;i <.,!

l-s.ii;v .d llii!i..;al-l,..:,!,li,u- -nluli.ilis whiili
t.h.

tli.'^.. (.1.

Ii ;;'a \ .• 1 1
-. t..

-H-.M, ii\\ \\i. \ n i\|-iv.

"'""'- ''' 'I- !>'* mm! I'mii,. „ii„;„„. ,,p,. ,„,;,,„. ;,!,,,,,.,

"''^""l.V " '--1 i'n ti;,. M.-i-M'v ,,, Sh.ia! l.a\. I'hillip- ,,i:n.
'""' l-ll'd.l I k .Itlll, .\t ti;,. .:!,|,. ,,t ,,,,,. visit n,l W,,,!, U,|-
'":'"- "'' '"' ''i"i '•• I ; ..n;...|n' v.!h, had 1,,...,; .,,,1!,,., |,.,i

""'' ''"' i""ii''' nnniii- a.i!\-t\- .i| this ;,i,.a. Th,. va^i ,,,;,-

""".'\"' ''"• '''''' -''!>'- u-i.. di.'Mi, th.' l.Mils .,j- s,,, i ,||,.

'""•
'

'''! '' ''' kii s'l.iris and si,,p,.s Nv.-r,. TiiM ,,|' y-,,, ,..

It was ih, I-,. I,,;,. i,iip,,s.il,;,, t,, ,,,,,1,,, ,, .aiisf,,,.t,,iv cxaininali.in
I'l ihi' niiii..s niiij pi.,-priK,

""''' ^''l'"'^ •'" :>-i„iat,..l uith ijuartz veins and sH i,., t,,.,l

liands uhi.h tiav.i-.. n,iii..\v s.hi.t,,.,, •r.,,,!'-,,,,.,!,
j
„,/ ' .,,,,;

the niai,l.ilial jialls ,,( i|,,. I,„|i,.- ,,t intii|s|v,. ph, tunic iriKs
AXifhili th.'M. iiairnw hands ..f h 10 h ! v alt.. led stmlili,.,] i.„ k-.
^Ui.dl.v in,.|ani(iiph..s,.,i ai-iiiit,.s. nn'taiiKiiplnsm 1,;|, j „ .,,

PIP
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iiiti'rise tliiit tlu'y liavc Ix-cii liirjfi'ly ((iiiNciti'd tn clilnritc ;iimI

lioi nlilciulc >l•hl^ts, w hilt' the iiiiiixiniil iHiitiniis of llic pliitiniic

rocks aie IdcuIIv very ritli in Iioi'iiIiIi'IkIc nml trfijiit'iitly ilis-

(iliiy ;i ffiieissdid iiiipfuiitiitf. Aloii)? rortiiiii zoiu's, and especi-

ally ill llii' \:i'iiii;y of lln' si'liistoM- i-oeKs. i|iiiit't/ Veins ai'e

liiiiiierous, ii.>ii:illy licmliujr in ;i northwest to soiitlieast diiee-

tion correspoiiiliiig to the rej^ional strike. Within any jjiveii

zone tiiese veins are Joiiiid to die out, wliile otliers appear upon
tollowiiijf the i^'eneial diieelioii of strike. The indiviiiual

quartz veins are I'Xtreniely ii re^,'iilar, hotli in width and eon-

i!iinit\. 'I'lie ipiartz veins, and oe( asionully the adjaceiit

rocks, iiave heen niinei-alized in a veiy irregular manner witli

iron sulphides, with which a little copiier pyrites is i'reciuejitly

a>-o(iat('d. ill a lew instaliees, a Few specks of galena and
zinc ld( nde were noticed to he present with the (piartz.

These quartz veins and tlieir mineral contents originated

during the period when the interior portions of the hatholith

of niuscovite-liiotite granite; was cooling. After tiiey were
formed minor faulting has taken place, as is evidenced hy the

frecjuency of narrow shear Z(mcs, slickensidej surfaces, and
ott'setting of tlie (|uartz veins and igneous dykes.

Tlie Dortithd Morton is situated at an elevation of about
'2,000 feet, about, 1\ miles west of Fanny hay on I'hillips arm.
The ruins of a stamp mill and cyanide plant are situated on
the shores of this hay, and formerly an aerial tramway con-
nected this mill with the mine. In the vicinity of the contact
between (he granite and highly altered sedimentary rocks,

there is a zone about 150 feet wide, in which quartz veins are
of frequent occurrence. Xot only the quartz veins, liut some
of the scliislose rocks hiive been irreguhirly inipregiiated with
auriferous pyrite. The major portions of the workings were
in such a dilapidated condition that they could not be exam-
ined. Two tunnels were entered. One was driven about G30
feet at a distance of 540 feet from its mouth cross-cuts have
hern made. This liiniiel sliows tiie altered argillites, now very
rich in hornblende, to be traversed by a large number of
quartz veins, some of which contained considerable pyrite,
and oeeasioiially a \'vw sjiecUs of clialcopyrite and sphaierite.
The ore dejOTsits were formed prior to the injection of the dark
basic dvkes, which are so common in the region. Another

'W.
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tunnel, 94 f.ft in Irnfrth. displiiys the same ieatnrv., with
more (liroft .'vi.ience of laullinjr. \Vh:it see....-.! (., I.,, tin-
tunnel l.-admj; td tin- main workings could onlv he . nt.T.'d t.,r
a distal ce of :JU te.'t. JJetueen tiv.- to six liunilred leet noitli-
waid two large open euts rxpos,. nuaitz veins trav.Tsing gran-
ite. The largest of thes,. veins is 8 t,.t't wide and eonlains
."^onie iinely di^rniinated pyrite. I'roni Deceml.er l,s;t,S i,,

•Noveniher ].S!»!», il,,. Dor.itha .Mort.,n virldrd .*!M),(.(|() i„ ,'„|,l
iiml silver Imllioi,. It was then .lose.l d,,wn lieeaUs,- ••the'l.ay
j'ore was only in i-ockets ami not in ehutes," and •

i!i..y cn-
"hausted all tin' ore in sight."

Th.- Dm, „!<,.< /'in, is situated at an elevation of ahout !».)!)

feet, ou the slope of the mountain ea>twar.l from Sh.ial hav
Quartz veins Ix.aring pyrite and a little chalcopviit.. travel'--
a dark horntd^ndie gneiss. Th,- uppermost t.innil, drivrn for
60 feet, starts on a (|iiartz vein al.out "J fe.-t wi,|,.. ^,l,i,.l, soon
passi'd into numerous stringers. Another tuiin.-l ('i>|days a
vein of (|uartz 7 inches wide ;,t the face Another tunnel ex-
tends for ]:5() feet to a slope or shaft full of water. ISeginni,,,,
on a quartz vein. !» feet wide, .entaining consideral.ie pvrit."
the tunnel shows that this Imdy of quartz soon fr.ivs „ut into
a large mimW of veins. Along this tunnel are two . loss-cuts
45 and (iO feet long. l,oth of which terminate in quartz string-
ers traversing the country rock, and showing verv little evi-
dence of mineralization. Another shaft was full of water.

Tpon the .\Ir.n,n>fn, mineral claim, which is situated on
the western shore and near the entrance of Phillips arm two
tunnels have l.een driven. The upper tunnel is 2T9 feet long
HI .iireeiH.i, N. 4.-. W,. tennimiting in a fac r, feet wide of
massive siliceous material, which in thin section nnder the
microscope i.s seen to he composed of finely hrecciated feldspar
and quartz particles, cemented together by a matrix of ,,uartz
Ihis materi.ll is ,,oorly nin.-ralized with pyrite. Another
tunnel near the shore extend^ X. 47° W. for about 7].j feet in
a direction corresjionding to the strike of the narrow band of
schistose ro.ks. At intervals of 205, 5G5, and 715 feet cross-
''"" •!';" ' " 'l'-'^''" '" ''itrlX and left. The schists are Ira-
versed by a multitude of veinlets of quartz. All of the veins
of quart? aa ve'! 'is iho -uli v+ l i • i- /
pyrite, which is very irregularly distributed.
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i,,i|,, 11, .htl.ni.r. lllr •II.mIi t. I{.i>" I li.llli li.i- '"'II -lii^'il

I'll,, .iiuhlrv 1.11 I 1^ .1 'l-iil^ .111. Ml-. "III. Ii I- iii.V'.-''l ''^

,|\k..-. ill.. nilllnlllV III "111. Il .'Ii-
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At ,1- .,ii,t:i.i ilii- .Iviv liii- ;.lt..|>..l 111'- .ll'ilit'- I"

;, , III. ml.- mIiiI. a III, II /.,! I til'' -.'III-' -'•I'.ii.iliiii:' H"'

,,ii;,lt/ Mil, li,,iii ihr |ii Hliialil,., Th.. \'-ll.i. ulmli II.'- I II

,,iii.:.i.<l li.| a ili-lah... Ill :ii' '''I. Iia- a iiia\iniu,ii \Millli i.t

IT ilii'li..-. It i- tia\..i-ril l'\ I"" liaili'U il,\L.- Ill lii.ilii-,'

.iMiwliik' lli.il II .ii.l'.la:,- ili.^ ihv i-H,i, ,,| ill,. M'l'^Mli '\ I'.i-i.'

,|\ !<,.,, Al Ih.' Niir;\-;,-,' Ih,' •|U:ii I.' is ,ii.,r, m' ,» lioiir.\ i-,,.,,!,.-

i

iiuii,^. I.I ill.. i..|a.,\al 1,1 ill,- -iillililil.'- !'•> \.. miIi'-i in;^'-

(tl; .\lKi'!i!.- IH'iiit. al I iliiv.. im!''- LuiIh-i uilliin ''^

lli|,.t, iM|;,il/;i,.-. al^iili'''-. al.il .i I," lam Laliil- I'l lnn'

.,,1,,,. .,,r . x,i..-..,| ;|I..;,l:' ill.- -ii"i.. TIm-.i '.i-
i.il -'iil>" I- "^^

la" W. uliii.. ll:.. .lip \ar;..- tmiii HI I" '"' 'I'll" aiiriHit--.

i,li,l i.-ji.-i mI1\ th,. ,|i|all/il,--, ii.i\|. Iifi-li impli".^'lia|. ! "Ml

i,.,i.rDhn!\ .li-raiiliali.il Ul'i' i- "i ;.>lll'- a',,
I

1,.. 'ill, ail . 111..

]i,,.-,'n< - I.I w III ll iiiip.ill- a I i!-l , :il,p,..iiai,. .. li, ll,i- u.a !,,. -1

.;i,l;,,.. iiiiii lia- I. ,! 1,1 Hi,- -i..'aii..;' i.t . mi'-.-ial rhun,.

(», ill,' ,ipp,.-:i,. -i,,,ia ,,t ti>i- iii!''i. i .
I '

'^^" ii-'i''-

.Miiltli ,.t {'..AIN l,i.a,l. ill,. liilU a.lla,.-lil in lii- m^ I a,..
,

--

,i,.,l l,\ li:.J,U .,ll,-li.,l al,-l|i;i..-. a.,,i ' i lii,'-! ,
ar - ulii'li 'lav..

1,., 1, |i, a , liahil lix il.iik ,1\1m-. .\!i.'i.L|- ill'- -lii'i'' ill'-. !'

jiliMti... I.t ill,-.' -Ii,illli>.l II., U ..ah ,i!;i.. I,'- .i,.I,(-ti.fl liv a

-iiiall ,.\p,.-iil.. I.I liliii-t.ili... ai.,1 !i\ lla- u,.!i,.|,i! ,, jipra I ..lir,-

,,r a ilalk .li..irit|. wliirli niiiii- tm ;i ,|1-Iili(i- nt alunil THH

f..,.t. 'I'll., iliiifil,. cnlilail.s liini,.|iiil- ilii Ill-lull- atiij !- -iln;-

liil- ill iliararlrr ti' tliat at iiiaii\ iitln-i- Imalili..- wlui,. p! i-

ti.iiic riii'K- a!,. Ill ilivart loiilail "illi tin. al U'ii i il.-.
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•^' ''"• i" iliiilc Hint,,. I «ii|, il,,. III,,,., I,, I,,., tlif |i|iiii.riir

i'nl> ,- .1 lii/lii ,ii,iii.mI iiiin'it..,\,.|iilf uliirli M'frii-i ti. I f

111. • I.,. 'lit inf,. tl il,,. ,||,,,,t,.. 1,11,1 „ 1,1,1, I, x,.,^ Villi,, 1,1, •

III • ..' -i/f i.f It, , ..iii|i,ii,i'iit 11, III, 'I. , I (tiaiii, ^limliiij; Itiiiii u

''•"-K i'''l iiplll'' .Il ii.lilii.l tl. i, t:illl\ . i.iilM.jfiiiih,.,! liM-k

witli'ii a ,|iiiil ,|i>tiii,ii. Hit.. i|iii||. ,.\tiii>i\,' |iiii>|i..( iih^f
<i|n'lilti..fi> liiiVf lie.. II (iiiiii'.l III, l.\ tl,,. ( iiliii Silv..| MihiiiK
( ulii|,.,ii\

. \r.,i M.a-lr\|.| ti||ii„.U |ii,\i. Iii'il, till ,11 with a
h.til! I..|,>ftli ,.| •JSII |,.,.t, A till,,,,.) |.,||,,„, til,. i'..|,t,i,t tnr
T-t f.'i't I -vr I'l.iti' Will .,11,1 ha- f.\|Hi>,.,| il li,i,|\ ,,t pMitf
wiii.li i> ni,|.iii..|,t!\ III ill, iii,.^ii|ai l.'iiti. iiiai Mia|„. ^Mtj, a
l.'litftli i.l ill,,, lit '.Ml |,.,.t ,,i,,| i, iiiaxiiiiuiii wiilili ,,f .1 I. ..I, A
uili/.i. Iiii, l,....n ,iii,K 1,1, ill,. ,.!,. |,.„lv, i,ii,| -li.ms tl.iit III ..

iiliii.»t i.|itiiil\ |iiiii II,., mit with ,|i.|,t|i.

I III' |>\iit.. Iiii, a |,..i iiliiii . tiiiili.iiii, >iIm.| \-v liit.. ii|i|i,.ar-

1IIHI-, i^ iiiiissivc. mill it i, M'|>iirti.,l that si.m.. ii,,a\s iiii,,|..

ti..iii -aiiipi.., I i,||..( ti'il II. 'ill th.. viiitar,. liiii .'<|7 .il >f.i|,i |„.|

tnll.

III.' jricatiT [.nrtiiiii ot th.. tiiiih..iliii>f , It;:, t,.,.t i wa, in a
.iiifclion X..').') !•;..« it h III,' h(,|i,. ,.f II tiiiK'ii iiiiii.T,.liz,-,l z,.!,..

ill th.. aijiriMitfs.wlii, h iiiiti r,,|, iit an altitiiilc iit ii ti.\\ litiiidrfil

ti'i.f alpi.\,. M.a Icvfl. I'l.r „ \vi,ltli ,,t t; f,.,.t th,. ai>fillit,., iirc

\i'iy i II, .jjru hilly iiiiprcjriiatfil with pviil.-, ami a vi.| \ lini,-

(halcMi.yiit... I'tvvii.iis ti, th,. atti.|iipl t.i stiik,. tin, iiuncr-
ahz.-il /iiti- ill till. I,.«,.; I, .W.I , tmiiicl ha. I hrvu iliivfii ii|,,ri>^

if foi- a ilistaiici- i.t !•(! t....t,

A tew hmiilii.il Mini- iiiiithwanl. lii-vdiitl a pniji'itiii),' piiint,

i. ( lailii ciiili.il th,. "SlianiiiicL" Ims l„.,.ti l,ii:il,.,|. 'run ,||,,|i

liiiin.'ls, nil,' (,f which is vi,il,|,. tioin th.- -hnr.'. have h.-t-n

• llivfii ihti, the stiiititifil scrii's, \vli,.ic th,. latter (•iiiitain scat-
l.ii'.l (.Tiiiiis of |iyril,'. (III., thin lay.T (if liiii..st.,in. which is

.\pi.M.|| II. 'ar th.' nioulh ,,f the tunnel, has li...'i, aliii...t com-
pletely iilteii'd to jrailiet. treliiolite. and p\r.i\.n...
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:i-lv-, i

III li lAllll I'cllNT.

On the Full Moou mineral cliiiiii on ll'iiindo i>uu,l, ur.>v

Lund, lit the contact l.utwecn the iilutonic rocks and a small

roof-curtain of arj>rillite.s and Kif*'nsl<'ncs. the iatlcr arc sutii-

ciently impregnated witli pvrite and a lillle c liaico]ivrite to

beconiV" very rusty on weathered siiiiace-. Numerous oark

dykes of dial.ase traverse tlie other rn( k>. 'i'wt. shafts liave

h'een sunk, one of wiiicli is .'t-') feel ami the oilier 'JH iect dei-]).

ri,,. lii-i vli.-iit is Mliialcd al tlir iiiiiii.MJialr coiitai't. 'Hie

widely dis>cminatcd mineralizat iim is of such a character that

nothing aiiiimachln},' an ore body semis toe\i-t here. Alon;;

the shore this >mall iiatcii of stratilied rocks weather in many

shades of lirowii, red. and yellow, nwiiiir to the oxidation of

the small [larticles ot sulpiiides wliich they contain.

•niij'DiisiA Ai;M.

In tiie vicinity of the entrance to .Malasiiii.a inlet, and m
Theodosia arm. the idutellic rocks. l(Hal1\ . have the a]ilieni-

aiice of h.irely h.ivini;- their roof removed. Sm.ill di.rk

paudie.s wliich are skilled liy the er,,iii!ic rock- on .•\riy ^\,\i-.

lhou,e-h hi-llly altered, h.ive lire>el\ed within them llace- ol'

their miu-inal -t r.il iiieal ion. fi'^lweeii .Martin point and J'Jl'ti

point, -mil e-neii-o.m-. are'illites. and <|uart/ites inucrnp

;il,.ne' the ^lii.ie. The dip varies llom •;i)^ lo TM
,
while the

J,|;,,. |j.„, \;,\lv'.. liU! 1 - eel|erall> I.lW.ird I'le
1 1( I rl 1

1
W est .

hoc. illy tiie-e rocks c<ilitaili d i --em i liatcMl parlieles ,<] pyrite,

,,li,l ;,; ene |i.iinl a -mail pit. wliiili i> vi-ilile tldlll tile -here.

|i.,. 1 1, III de 111 nhat -eems In i,a\e heeii ,. -inall J.ocket of

(ire (oni;uniny maenetile. p\rile. ami a little elialcepyrite.

At ;; d;-,;',.ee i.l alinlll lluee miles iii|;iii>l Iihii! the head nt

Theodosia arm th(>ie is rejiortcd to I'c ,i -mall area of cry-t, -

line lime-tone, upon wliich iiave heeii located certain mineral

claims with -houili.e,- of chalcopyrile.

IK'iN T' 'INI' 'lASIN l-l \\;vs.

At Iron point, cm the -oiitheiii i-laiid id' lie 'I'wm inland-,

which are siliiale^l iimiiedi^ile-, soiilh ct Corhz ishmd in tl;e

(Mill (d (ienr-ia. a small patih of aivrillites ;ind limestoijes

locally weather in Idaek- and reds hccause (d the prc-ence of

Miiall amounts id ma.irnetile ami pvrite wlii< h occur as dis-

seminated grains through these rocks.
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iiiii\ iM.i:r.

AldiiK the soutLeiii sliurr ct ToIm inl.t th,. iminl.-i
"' '''' ;"lilM'(>ti- wlii.li thr f,'i;iliilr (iiiilaili- in(iv:i-.,-
>'M ly Uin.' ,:i ' iKiiiit wliicli Immis S. 111'^ K. In, III thr
poi t li.'ikiri- li,,. ,nti;iiicc oi' S;iiln:ili l.iiy, tli,. plnloiiic unk
'-^ 'i-l ii'lil } uitli :i patch dC til,, -iltrivd sliatitieii
"''' ^i''' !iltt' ! I'lili-ixt 1. 1 vdlraiiir t;ivcii>l,iii.v :iiii| pcr-
I'liyrilos, arffii;;-.--, and (juart/itr^, all ,,f whirl, lia\.. I u
'"''"> i'll'l'''! Ill a Sl-hislli^r rnhllilillll. S|||all ,i\L,^ ,,| i!,.

i;i..iiiti. frrqciitly fiichisi- Jaiy." iiu-lii>i(ins of tllesi. jalli r nick,.
I I. Miiar p'acf.s LTaiiitc lidiiicis tlie .sIkhv liiir. whih' the clitt

al.iivt' IS conipo.si;(l ol the luctaiiuifphosfd .siratiticd im k-. In
Jilaccs ihc contact is cxposiwl oiily at Inw tiilc Al-oit iwn
Iniiidr-d yards almio- tin- slioiv t'nun the point loiMtcd, two
twuicls. I.; and •'iD ic.-t loiiH' ivspccti\cly. iiciictralc /on.'-
^ili'ncr wlui. the rock contains a lew scattered y-'ain, of pyijt-.

I'AW^ l'.\S.

^»n the iiiiiiheiii sh(av ,d' Fanny Ikiv, ,,n Noi:!, pa^-
- -e. at a point near its entiaiic,., irre.e-u lar patclc- upon
the vieep clili, ,,r ei-,nite are ei.n~pi, MOMsly stained \Mlli y-r. ei;

earhonate of copper. The fTanile Is traver-ed liy narmv,- \eins,
the most oi wlii(Ii contain only ipiarl/. One mii.iII win witii
- iMaxiniuni widlii id' -; inches, carries a little nKdvlidenilc
anil ehalcoiiyrite; anotlei, \\itii a tna-iinnni width ,d '.

Mir lie>. contain- a -mail aiiionnt id' n-.ileii.a. Near these \e;'l.-

w,s the eo.iier p,,.| ,,; i he />",/, /,',,,/ mineral elaiiii, which ha 1

lieen staked in .\]ili!. I'HIT. and npe^ v. hiih ne tiace- of ,,e-

velopincnt wurk could he found.

\ 11.1. \ia: i-i. wii,

• In the noitheasleiii (diner of Vilhan-e l-jaml. near the
entrance of Knieh: iidet. Mnue of the lie,N of the -tr.itilied
scries cotdain a lew erains nf liornite. ehalcopMite. [.Mite.
and iraleiia.

M \i;- isi,\.\ii.

Oil t!ic southeastern sliore of .Mars island, in the
arrhipolao-o of (iueen Charlotte s, „nd. theiv is a sniai!
pat(li of stratified rocks consist inir of lliin-ltodded qnartKiies
and limestones. The latter an' vi'iy ircnenillv alten'd to i;'ar-
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,„t ,.|.i.lnt... >\>hi-uv. and v..>iui:niit,'. tlic ^riunct^ .lisiilayiiig

,,.,n;,rkal,lf optical anun.ali.-. TIx'm- n-clvs aiv in a v.Tti<a

p.,Mti.m. Win^r tl,,. ivninanl ..f tin- I.Av..>t pnitn.n .4 a smal

,,,nt-,nrtain. A t.'W s.att.M.'.l frr.nu< ot -alma u.-r.. nnti 1

i„ ,„„• ..f 111.' lu'.ls ot all.T.'d linn-st(inr. Soni.' ot tin- (luauz-

il,.. aiv inipn^natrd with I'Viitc. a little hoiiiit.' ; > clial-

.npvntr. Two small partic.-s ot tnv i;-ol.l w.mv a.l„,-nf.>r to

t!„.'t:'c,' ot a joint plane traveisin}? one of tin' (luait/ite heds,

l,Mt an assav of a i.ortion of the ad.jarent n.ek. eontaininkr u

little ivviite and lioinit,', did not leveal the pivs.'nce of a traee

ot <:rold.

Building and Ornamental Stones.

Within this leRion there are nnineroiis excellent opportuni-

ties for .stalilishinK (luarries in Kii'iiite which is eminent ly

suitable tor l.iiildinir and (unamental puri.oses. Kven thoujrh

the demand at |>re<"n' is s,ipp|ied from <iuarries which are

nraivr the markets, some of th.'se loealities seem woi'tli.v ol

iiivrsli<.Mtion liy those eii<ra>re(l in this Inisiiiess. li.'cause of

the superior .pialitv of the stone, and the .-ase with whieii it

may he transported hy water.

In Walsh cove on the east. in shore .d W.-t K.-ilomla

island there is an .xposur.' of h.'aiitiful i>ink Kumi'''' win. h

i, so traversed hy .i.unt idali.'s that .luarryin^i: shoul.l he re-

lativeh .'asv Th.' hari.oiir faeiliti.'s ar.- ^'..o.l. the wmI.t n-

H.ainin- .h-'ep .(uite near th.' shore. It is a .„ars..-K,ained

l,i.,tit.' Rianit.-, containin>r two feldspars. 'I his Ki-'nit.. is

somewhat similar to the celehrated liaveno Kii"iite from ihe

vicinitv ..f 1-a^'o de Mae^iore. in Italy, hut the shade of pmk

is m.ue d.'li.ate ami its nvm-r.A appearam veil more pleas-

ii,.' The orthoclase. which is more abundant than the p\iifi-

.u.^lase, is .d a ri.h i.ink colour: the pla^ri.ulas, . ranjruiK troni

„ll,it.' to iditro.las,. in •oiiipositi.ui. is >.reyish-wlllte. In thin

section um'er the microscope the ortho. lase is very turhid he

iaus." .d ka.dini/ation. \shile the planioclase, wlii.di is much

livslirf is partiallv alt. 're.! t.. s.-rieit.' ami .'iiidot.'. Th.' luo-

nie IS .pi'te jrem'rally alter.'d to a chlorite which i.idarizes

II, ;, deep hliu col.uir. the cliloritization haviiiK been assoc-

iated bv the separation of a little s.'comlary luaKnetit.-. Quartz

IS abundant and there has been a slieht t.uideiicy tor this niiu-

.,,..,! ,,, ,..,,..;• into micr.'trraphic int.'rLM'.iwth with the ortho-
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vouiul, .nv ol -u.l. >run,l ,|uality lh:,t xUvy WMuhl i..ak.- .ttnu--

,,v.. lMnl,ln,r >t,nu.> .,,.1 >n >n.,.,ir,l th.t .!>.> n,ay ho .p'^'n-i.'d

V. it II liiiiili'IMli' ('a--r.

Tl.c (,rl.iruhu lMUnl''rn.i-ual.!.n,. trom a small i^latnl to

,1k. Nx.-t ut .Mi.lMin,n,.T i^h.n.l aii.l t.. tlu- imitli ot I iiv island

i,, gu.M.i, ( hailntt,. m,m!m1. uonl.l iiunish a ui.uiuc an.l vry

liciiiliiul liuililiiiii: -mhic

Clays, Lime and Cement.

S,„n,. oi .1,,. l.n>.-Klanal. inann. .'la v ^ NMn.h wm- oI.mtv,-!

noar Hk- sh...rs of s.m>e of tin- 1k,v> on Koad.. ,;la.H.,
,
n tl,..

|...,1 Ol a slivani whicli ontors Opon Lay on S. \ al.h-s islaad

„„ tlu. M.nth si.lo of Maur. Ilo ishnul ahout a nnl.. an.l a halt

fn.n. Sur-e narrows, in th. l.e.l of a stream ,)usl w..>t ot Ju.y

1' 0., lu Lou>rlihoronf,'h mlrt, and m m .ov,. .n tho souiu

slum, of Tort Kli/ahvth on <iillord inland, aro prohaldy suit-

.,,,1,, j„j. ,,,„ n.anutaHur.. of l,riiks, lih-, o,r. In p.neral.

tJH.se tdavs an. ,hara.t..r,xod hy a hlui>h .olour, a .ompar,

t.xtur.. and a tona.iou. hahit ^^ hou wot. Some of thorn aro

so nearly in,palpal,le that they nuj-ht --'l '»' ;,''"'\.
^i;'' T

.hrasive'or .lishin,^ powder. Mr. K. W •
X\ ,v -o o 15urd-

,vood l,ay, -oade island, infornu-d the
-'''"'V'';:',

.'";';";

..„,h ohn . taken fron, a dop<.s,t inunod.at,.ly l.aok o Ins house.

l„r liniMs: his eookin- stove a,ul that it proved to l.o snf.stae-

,orv in every way. The f..llowing analysis ol^a typica sa,np o

.,, ,l„. ..!„v from this dopoM. was made l.y Mr A. O. Il..>(s

while a senior ^tiuiont in chen.istry at McGiU \ n.versit> .-

Si(» 'iO.SC K,() ^Vl

M (I I(i.ti4 Xa.(» ; ;•;;•

r.;,V
'

7.:;4 II ,('
^ hysrrosoopie i .

0...4

l-.\)' .').7-J U () .oomtiim.di. .
.

'-.01

:\iV'<»
'•'•'

<)^

M.„v of the lin.o>tonos of the Marhle liay forn.ation are

,„i.,i,.„larlv pure and upon l.urninsx should f— .<h excellent

^'Tf'at anv time linu'st.,ne he re(,uired as a flux in smeltinf?

ores. thisVook n.ay he readily ohtained from the loeahties

mentioned. It soen.s hij^hly prohahle that a .ludicrous nnx-

turo of powdered linu-stone with the post-placal el.ys, des-

rrihed in the prooedinir paragraph, nn-lit Le used for the

mannfacturo of cement.
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ADDENDUM

The Open Bay G oup

''';^;'^ln..i^a|,pli..lt,,.s,.•i.s,,,.,;r.llit,.s,.,.,lMnh
l,.,|,|,,,|

:::::;;:^:;:v;:;::;':,;:::::;'';;::!-|::;,7';!:,;'';:
;•--:-

-
1 ,.,.„„,„„,.

, .,„,„„„, ,., ^ ,^^

--':"-^=::.;:'r;:':;:i;r:;:;:'';;l:;':';:J:-'-
tlni-kii|.,ss. jiiid sine,.

;:::;:.;;r-

r- ' .'''-:.':;i'^-.:'r;,;;;:;:;r;',;;::::-;:!

I. W so... oi w^

"" I'"""" "' ''.v'<" "-urrtion IlKi, r,l|„w,.,l ..„. ,•„. :,..
-

Cii.-iNl h'liii^r,, hathoiitlis.
"" l''lln\vr.i th,. invasion ,,i tli..

r.-ii Inin-

.^H .1, \ ,
,i,.s ,sl,.,n,l. wl„,v. „.i,|, „ tl,i,.kn..^sol•s,.^,,,,i

,''•'•'1 i'-t. tl.rv ,sinl<,. ahout X. 40 \V ^hh v.rv s,

;

;;
'- ..u..,.a„,;. in son,.. ,o..a,„„.s.as'n!"ni;,;,;: :,:,:*

;" N-i I., sou, K.n, .1,,,,... .„• W,.s, ThnHouMslan.l. n.la^
v,,,,.,,n,.U..s,TI,„,.l..visl ,., ks.l:n.l,nn,lonl,„.,„

, !

n^.o.lnso,.,„„.u,.r,.ol,s,..v,.,|,„h,.p,.,.s,.n,.li,.,.,.,N
l„.n,.ath" ^" -''"• .,:M.ksol,h,.Val,l..s,M...up.

[n,,ar..aMh,..,.l,„.al.
U - ulniMv...... appan.n.ly ,1,,. n.o,.,. ..aI,.a,v.M,s l,...ls a,,,i ...ni..
"' "';• "l.;n.a a,,.,i sl,..,.,s .,r a,,.,,,. an.l,.si„. l,av,. I n ,u..ta-
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