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'l'bis ttefl'u;n:t att�U to intel'j)ret the geoloa:te. setUuJ of the 
$�1 f!I:Uver•lead ehowi.ass on Chambera 'till. A &ieoloste llilP of tbe 
area ia preseatod and a description tG ac.company it is included .. 

A seolos:t.c his�oJ!'y is dedu.ced fr:o11 the 4eseriptdcn. 

tH witer spent one •ttc. �1 15 ... May 22. 1963) on the 
pwpercy ad wa ve.J:y ably aaeiated by John l'-""k• 

Happiaa was Que on a 1=5011001 seale base up of the -part• 
tlftt ftif Miner� and, Technical s�. enlarae4 to a scale of .500' • 1". 
Ae:rd.al photopaphs (approM:lmate scale 3 ,ooo• • 1'') wr• W!le4 as a mappiq 
guide .. 

Gm!IAL OOQITIIMS 

A r1port on the uin showings by ��'• .A.B • .&llo give• concise 
infe�tion c•l!u:erntns topepoapb.y, timber, •tel', power, cU.mate; co•ts 
� hiS.tcn:y, tb.ereto-.:e these matters w.Lll not be «lqlt With in this 
l'ePOrt. 

IQCA�N Am:O ACCES� 

Tbe S�nibai mineral ela� are situated about 30 miles HNW of 
Mayo, Y.T., north of the �estes ltnJ' oa Chlmbera Bill. 

'file property eaa be ru4.\hed 'by aevell'al route• all of which 
inwl:ve a walk acrofis the Me�atcm Valley flats nd Cl'0$11«1 the J:"iver. 
- old trail felloW� the flats at the 'baee of�._.. I:Ul. 

�era Bill is under1aia by a folded succession of �tt$ites 
qd schta�ts of � 1'1.1kon GrolQ). !111-U.ke lease$ of abeared •reenftoae 
are locally plctif\11 f.a this aucceaP!o\'l. fost tectot;U.c e:Ula of biotite 
po� aud btotlte lampJ:Opkyre are present but aeaJI'oe. l'he tentf.aoloe 
fe:r u.�lo8iC wdts is _..11e..t after �a.t ueed by A.i. Alto.. '!'he te��• 
alMle q.qrtz!te bas been �Ject•'-· No t� etrat!paphto �ol-. �'be 
establltillle4 ud a deecriptio�;t of rock types that m4k1$1 up the stwuetural 
•uetf!U!!Iioa •r• dltllt'e.fore r•&orte4 to. 

A. Uppe!' Seh:l.iiUZ 

Thill unit ie ude up l&ll'Jely of peeaf.eh ""' peyilh qul"tB 
ide&•#chiatlit. 'thin limestone ltasea are loMlly prqat. .. 



1. Qua�ta chlorite schiat. 
'!'hie wock te aenerally lipt IJ!'een fa c.olou1l' • it is made up of 
quartz anti mica a in vaqrtng proportions. 'l"'ie micaceous atne.-al 
is thoupt to .,. chlorite fl'OI'4 twd specimen ex.aaU.tioa. 'lbe 
rock ts well foliateel •' U.aeated. Qu&ru 1�•• (p.etbpe 
boudins) 9arallei to the :!oU.atlou are 1Pe&lly plead.ful. 
Cwatn id.�e is such that ia41vt4ual mica flakes are «<iatlapiah• 
able ta had lpeefm-.e. 

2.. Li&\t P'•Y quart• DtiC.•S�cbtat. 
'l'bu rock dtffus fl"om. the .ue described a'bcwe oraly ta colourt 
uc.t p-aia stae. In ae•eral thesa rocks are ou the 'borderU.ne 
between •chi�Jta aa<l ph:rlU.tes tdnce they are final' paiaed 
tbaa the qvarta chlort� acahi&tllh The. grey eolmnr uy tie due 
to a difference in the • .,..aeter ot: proportie of the aicaeeous 
m�rats. 

3. 'Lim.esto!l!lh 
Grey • araU.U.e, fine pa:bled, thtn be4de4 lilae.atone la pre.sellt 
il'l leue11 ta tb• uppel' echtat. The rock is cut locally tty 
i�esular veialeta of coarse arataed, flesh coloured calcite. 
this U.mefJtone f.a uot phosphatic. 

B. Vppe� Quartraite 

The upper quartflltte eoneiste� of tu.uudve I�"•Y qa'tl'taite 1o.-11y 
ten&a to a mtoaeeoua quartzite. A ff!IW 1euea of P'•Y q\U\rtta mica• 
add.tt, <leacrUu�<t above. ocu�ul'. !he•e tbree rock types are ure IPl' leas 
tp:'&lllationa1 into ou another. 

1.. Grey aaaive quartatte. 

Thil l'OCk is ftaed Sl'4bed aad only ve:y fllishtly m..caceous. 
lt haa a blue p-q to medbll!l U.zht lt'EIY COlOI.ll' ud. is well 
jo:b.tted. Be441f.a& foU.ation is �orly def:tnei. Irwe.gu.lar 
voialata of \�bite tt,J bwOWIIisk quart�: cut the ro<& at M$l'1y 
eve�!'¥ t�utc..-op. Qualftz filled · t-.at• pahes ate comt�oa. 

2. Gret tbtu be4detl mt•ueus f(uarta!te. 
!bi&J i!:$Ck �atailli .. U.ttlil ttd;U wbteh letau it " aett.et' fol• 
tatf.Oa than the •salve qual'taite 4eacd.bed abow, but 41tlde 
ll'Ont th.ie tbe tWli) rocks are tdeutical. 

3.. L:bly f&UCI'tatte. 
Wld'd.a the &te:r (i.dttaitee are thin. (1' or less) layers ot 
ca&lcua.reous qut:taitas.. On frelh IW!faees these quarta�i tea 
l•k �etly like ••• of tbe mast:1'9'e . nea-e&leo'4!GU8 quarts• 
,t... n. rode weathen 4tffet:ential.ly, it always atauch '"' 
1._.- reU.ef ia a nt•rop C)f the S\lse"ztouadtas. ftlote •••tv•• 
11t.,-• •oa Mlca:reaU.I.il 4WS.rtctte8.. . 



G. Mtddle Sebist 

!'ha mii.Wle etchf.st is ed.t'd.lar to the lowf#t ecld.a.t. U.pt pea 
and $l'ilt1 quart:• ttli.c.a schiVJtl (de��tcriltef!\ above) coafU:itute tt. No 1�· 
$tone &Iii uoted. 

D. Lower Sclliat 

Thi.a wit is Ve!tJ sbd.lar· to the Middle •• Upper Sclliat. It 
:ls made"' ot the ltpt pee ami pay quartz •tea addat8 delcll'l'beci 
pove. lo 11tleltoa& was noted but this does aot t.U.aeowtt tu pre••• 
atnee G�P08ure ta poo't. 

E. Lower Quartsite 

Tkts uait t1 vRy airldla't' to the uppel" q:u.rtltte. Mllastve 
awey quart&d.te Wi.tb ldnor mteaceou I,J.WAI'�itea arul pey flWl'irtc atoa• 
lcld.stll c_.,&Jtltute tt. No lf.mey layers ware note4. 

'1. l(&Queeten liver Schist 

.... scbiat \mit crops �t at onlJ a f.ew pl&Ctlt$ at the SE end 
of the_, l.l'd. It h :Utho1osteaUy ldent�ql to the middle an4 l()wer 
scld.et urdtt desertaed prev:l.ov.aly. 

A. GJ'eenst4me 

keeutene c,�rops cut ol.llY oa the lonr parte of Cbalr$le•• 1111 
(see map). two larp bediee ocCNI' .e there al."e ••wral .. uet 1eaaes. 
All the pe.-�nea are 4li!t:ellcmt:Luuou• aad stU like bl shape.. The peen• 
ttoue is .-ew'b&t vatialtle tn .c=-.osit:toa. from oae plaee to anotbe�, thi.s 
is at•e t.he evea ia one outt::�of• It ts 4i<rtiti«: to pbhroie in CM.po• 
tltioa� and :1# ael!lt'ly always fM&red: the t•ltaticm cmtft.'m!UI to tlMtt of 
the kot�t rocks. 

A cletai1e4 pettopoaphte clese�ipttoa. of pecmatne a�ilar to 
t•t at tbe Shaalbai is atvm by Mc'lasaart (1960). 

B. �pi'Of'fqJ'e 

Sill like 1-.at ..,, 1-.rophyre oeou..- a.t Jeve�t filaees -
�•�'• lUll. � J:oek 1J web•we-.1 4114 aenel'a11y altere4 au4 ia ude 
up c:df fine palaecl (1 ta.) pq p� ••• of f!Urt•, feldSpar aa4 mica. 
Crtd.u· •f biotite about :S •· aeroea are ••ttu$41 tht:ou$hout aatl u'ke up 
lns tua 1ft of the rock. Pyl'U:e oe(;Ut8 !a aabe4rat patu• aa4 ubi! up 
1••• t� �� of t .. l'o�. 



C. a,olite Porp'hyq 

Lense1 of rhyolite porphyry crop out at a lew plaae on the 
prope'l:'ty. The rock is uie up ot an apbanitic �•1 grouaGma.sa 8f:'&ui4e4 
with pheaoctysts of clear qua.rtJ (5%), 3 nm. a�oss aa4 tal>ula.lt flakes 
of tiro• biotite (1ft) S mm. acrose. 

!be re1•tive ages of the quartZites and schiets are not known 
a!ace • $b'at1anpld.c tops could be detelld.ned. Greenlt®e is late!' 
than the s•hteta and quartzites einee it intrudes them. 

tamJnt•ephJH ad rhyoU.t• pol'Phyey ue both young$1' than the 
stthists • .-r�itu llllad areenJtones. Their relative agee at:e not bow 
and they may be ®ntemporane0\'!.1. 

lour cltrn:blet pha.•e• of defonaatioa can lJe recoptaect ill the 
field. 'tbeae pha1ee are ref•t:red to in this report by auccet�nJive �­
nUJilerala. \'he relative aps of theae four phat�e�& wre detemine4 from 
field telatioq. 

Phase I; the <Jcmtru-.nt phase of foldtna has produce(& isocU.md. 
to lltilit ... tsocU.nal recwnlnmt folds, whose fold axes plunge to the wst. 

Mtase II; is a foldiq phase which has p�ce4 sub•isocltnal 
folds on P pbmatna a�ds. 

Phase III; is the latest foldiaa phase .  It has pr$cluce.4 opea 
wqs oa iW pluuatna axes. 

filase IV& ia a bl'ittle phase a:leh proiluud a•nedea.lly re• 
latad fwaewree ud faults ll)f two main types. 

1. lfol'tM.Ist tl'eadina w dippt.s veta faulta. 
!.. Mol'thwest twencU.aa, aea1r wrti�l cross f-.ults. 

MIHGI lftUCruDS 

A ltttd.Y of ntb'ler atntcturea :ts wlt WOI'th Wtleh :d.ace tbi• 
t•aclls t:o • elea�r unctew:-staadina of ajor atnctves an; the ·stresses that 
pnduced them. 

Phase I 
Mi1Ull' st:ruetwres of pbaae I are .folu, l.int�ation• ad joints. 

The folds have axe11 Whose aveJ:<age plt.mae is 260/12.. (See appendix IV) • 

'lbrd.r tbape •�neat• a diffel'.,ati.tll moyqeat of BCNtb up a•d over aorth. 
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D.iapa$9 of some typical phase I folds are weluded in the Ap,.dix IV. 
The folds are cylilldrotdal, similat" and ispcltnal and have rounded. binges. 
Their axi4l planes dip to NNW at about uo. Pluuu�t I folds are found in 
both quart:ait:es and sehist11 but are c0111moner in the former; folds of 
Phase I are more c� than those of any of the oth�tr phases. 

Wrinkle lineations associated with Phase I are parallel to 
the 'b' axis of folding, the fold a.'l'f.es . The stat:istical a.vera3e of Phase 
I UJU!ations is at 268/18. (See appeJ:tdi� IV). 

ac•Jo:i.nts related to pbase I are present.. Their average 
orientati.on is 165/80!!. (See appencl:tx V). 

Phase II 

Mmor structures of phase It are folds and lineal: ions. The 
statistical average of fold axes and. lineations (appendi.� IV) is 220/10. 
The folds are isccHul or sub·illloeH:aal, their sense of movemeat :ts 
opposite to those of phase I (see appendb. IV for diagrams of typical 
phase tt folds). Axial ple:aes dip to the :aorthwest at shallow aa.gles 
(15•20°). Phase ti folds a:a:e cylindroida.l and l!lim!lar, hinges are 
rounded� The folds occur :f.n both seh:tsts and ctua:rtsites. 

Wrinkle U.neat:ions are parallel to the fold axis and. therefore 
in the 'b' direction. 

No joints &}'>Pear to be related to phase II folding. 

Phase III folds are mild open warps whose axes have a wrinkle 
1ift84tiou parallel to them. The warps are oeen nea:a:ly exclusivaly in the 
411ehists a.lahaugh some foldiftg of this Phase is also evident in the 
quartzites. 

The statiatical average of phase III lineations and fold axea 
is at 342/18 • .  

A diagram of typical phase III warps is to be found in Appendi� 
IV. 'lhe sanae of lnOVentel.\t is W and up ove'J;' E.. The sx:ial plQes ef this 
lata phase of plastic deformation dip to the NE at: steep angles and tt 
seems Hkely that QD.e of the joint eonee•trations (averag• orientation 
141/?S E) !.s parallel to this a.:dal plane. (See app11Utr:U.:l� V).. The small 
eoneentrat�.on of joint$ at 62/64SE is probably an ae"" joint relate�i to 
phase III (see appendi� V). 

:roHation .. 'the reader :l.s raferred to Appendix Vl throughout 
the following discussion. 

'lhe fo.Hation e:l!:hibited 011 Chambers Bill iS uniform and dips 
to the W at shallo,;r angles. The foliation is parallel to bedding in all 
:i.v:urtances uhere the two can be d:i.stiuguiahed ia the field. Si:a.ee the 



foU.a.t'!oa. has heua• acte4 upn 'by three ph!l&1ea of felcltaa it 115 4ifft.cu1 t 
to :relate it directly to all three of these phases of fold:f.ns .. 

A etereoarapbic. projection of poles to bedding fQliat:ton. re .. 
veals one large concentration at 74/lSNW and on.e weak eoncenttatien at 
12/liS. These two concentrations eorresp�d approxtMatelJ to the 1�s 
of Pha&u:� I fold$ and if a great: circle is draw.n. throu.sn thea :U:s pole 
falls clofle to the averaae phase I fold uie. 

tile coac1usioo il that pb<�u!le I was much str&nJ41r than. any of 
the suecesaive phases of deformation since it has survived tt� later 
staaes of foldi1\8 without having been affected nru.eh .  

l'he tarulency of the poles to spread laterally in the larae 
eon.eeatrat!ou is probably d.uia to pha•e III folti'fltJ. 

lt appears therefore that phase II has ha4 Uttle oY no effect 
on the foliation and that the effect of phase III has been only slight. 
It is therefore _.fa to eonatoer the area as primarily an isoe!inally 
folded sue.eession of phase I ase. Otbet' data such as the relative pr61)• 
portions and qus.lity of linear features Gd joints al•o supports thia 

theory. 

faultins • Phase IV 

Phaee I.V is a 'brittle p�Mil.se of �efomation. Oa:ty faults uve 
heft p:rodllleed by it.. An idea of the stress pattern that pro®ee4 tbese 
faults can be pined by a study of the field rela.tionta. 

In tlw. map area al!:'e Nil! dipplttf faults Which trerid about: N 4.5 E 
and. near vertical ? £au1 ta whtch tread H 30 W.. There are .!.\'lao &inor 
fractures Whose orientation is approximately 75/7581 and which have sliet� 
euaius in.dieattns only dip a lip movement. Qwn�t�� fiUe4 thtdon sashes 
are present in the ua:tsive qt.tart�itee. Their arieatation is 70/?00. 

These foul' fE�atu�:es. are appat.'ently related t» oae another. The 
followtna tbeorr att�ts to elucidate this Yelati�hip. (Appendix VII 
liVeS 4 tltelf4UlllfllpbiC :teprel&ntation of the -.rpment) • 

1._· 'l'en9iOn gashes dippilll mfW indicate 4 tard.on UiS peitpen• 
dievla!" t��t thifl ·plane. . 

.2. A CGJ�preast()B axie must exiat ptt1\'pea'ld.icular to the long 
&Kia �f the tension aash an� the tension axis. 

3. h'at.�ea that are U.ke1y to develop io. such a state of 
st:te1a are alons the long &ilde of the. sash and make an at�gle bet.wfiten 30° 
and 45° with the �� stress axis. SuCh features would strike about 
N 70 I and. dip NW at Pa1ea 'between 2' aud 40° and Si at anslel!l bittwen 
65 and 80°. The mWE!:1:11ent such fractures are U.l£ely· to have is noma1., 
The moat likely orttmtation for fractuea :b� the NW dipping Ol'ie, einee 
there is al.read:y a pl11ne of weakness in tld.t directi<m, i.e. th:e foU.at:ton 
plaue. 
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4. Additional fractures that are U.kely to 4evelop in 8uch a 
lllt&te of stress are f1l'aetures that contain both the ux::l.m.D nd the aird.• 
nwm streas directions. In the caee under consideration thetr orientation 
would be 160/90. 

A comparisan of the lrfiU!Iu1ts of this •raument wtth the actual 
fie14 "ee reveals that diese features check ruecnably closely and tt 
therefore eee.e possible that the theory here proposed is in fact valid. 

It i.$ possible that the e-roas-f&lllts are related to the pbase 
1 defo:lll'm4tion since their orientation is the eam.e as that of many joints 
related to this fold:l:Etg phase .. 

!!�• iTBneTUJEs 

The followins is a brief description of the salient struc�a1 
features of the geologic ma:p that aeeompanle.s this report. (See appendix 
I). 

!be uin structural feature is a phase l recumbent isoclinal 

fold outlined by the qua-rtzites. This fold. plunges gently weetward anei 
show the same aense of movEmtent ae the minor folds of thiS phase do. 

A reeonstnseted pt.'ojectecl eroes••ection of thia fobl is in• 
eluded in appendix VIII. The aeetion is projected onto a plane fetpen· 
dicular to the average plunge of phase I fol�s. The rather st�ikina 
ti�ilarity of a minor fold of phase I to this cross-section is abowa in 
the inset diagram of appendU \flU. 

The effect of faults iuua l;een rE:m�d. to show the fold's cross• 
section before fraet�ina oecurrei. 

Aside frona the main fold several faults figure prof!d.nent1y on 
the map .  Paulte trending NW have appareat datral offseu aeept for one 
which bas sini!Jttal moventent indicated� The movement on these faults it 
th�sht to be laraely dip slip. two NE trend:inl faults .occur at the 
aahc:rwtngs. Both. appear to haw had dutrs,1 movement on them.. Again :tt 
eeems likely that this was dip slip rather than strike slip movement. 
The dip of these fa:ults is not known certainly but it ae�t�ms ltkeliea�t 
that they dip northWestward, :ln which cal!le :ti!Ve'a!'ae 'IOO'Vement ie tadi•ted .. 

1. De:poeitioa of �anistous and uaudstm.lel 1ft late 'h'e .. cambrian or 
early Paleozoic time. 

2. Iatrueion of gabbro-diorite as siUs at semi! later time but before 
fol4ing of phase I. 
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3. hblius in the euccesE��ion indicated previouslJi ftl'et �Jtrcaaly em . 
gfilntiy westward pluns:l.na axes,. thn weakly on southWil!UJtward plun�ittl 
ues and lastly • moderately weakly on northwestward plwa:tng a¥ea. 
Low arada greenschist facies me�orphimn accompanied this foldins. 

4. Intrusion of biotite porphyry and lamprophy�e possibly eontemporan• 
eouely. 

S.. Faulting ancl fZYl'e deposition !'elated to a late brittle stage of strel!UJ. 

6. f.tlaetatton and erosion. durinl the Pleistocene. 
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