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THE GEOLOGY OF THE WOODSTOCK AND 14ILLVII..LK A.RIU.St 

.NEW BRUBSWICK 

Doctor of Philosophy Thesis F.D.Anderson 

The Woodstook and :Millville areas are in the oontinuation 

of the New England Province of the Borthern .A.ppalachiana. The 

oldest exposed rocks are sedimentary and are presumed to be 

Ordovicien in age. OVerlying these are Silurian sediments, whioh 

contain the iron and manganese deposits of the Woodstook area. 

The Ordovician and Silurian sediments indioate depo~ion in an 

unstable marine geosynclinal environment. 

Granite and allied rocks intruded the Silurian and older 

strata during the Devonian period. Resting unconformably on the 

older rocks are flat-lying, ooarse olastic, continental 

sedimentary rocks of Pennsylvanian age. 

The Silurian and older rocks were higbly folded and contorted 

as a result of compression from tba southeast and a horizontal 

couple along northeast-southwest lines - with the southeast aide 

moving southwestward. 

The last ice-sheet moved in over the areas from the north

northwest. 



OEOIOOY Œ' THE W00DS'f0CK 00> MILLVILbE Ht\P AR?".AS, U: BRUNSWICK 

INTRODUCTION 

L9cat1on 

!he Woodatoek and MUl'fille nap are&~~ aN in the wet central 

part ot N.w ._und.ek, &boat thirty-tin mUea northwest or FrederictOn.. 

The Mill't'ille area lies between latitudee J.JPOO• and 460J.;t, and 

longitudes 67000' and 6'?30, the Woodatoek are& liee ilmediatel.y to the 

west, betwem latitudee 46000• am 460J..51 , and longitude 670'0' and the 

International Sorder. 

'lbe conidned map area.a are about equal.l7 divided betweea the 

oounties ot Carl.ton and York,. Tbe7 oQIIIPrlee an area of about 6.50 equare 

.Uee, 

'l'he t.ow1 r4 Woodatook ie d.tuated oa tho weat bank ot the 

st. John Rf.ftr, in the eut Hntral part ot the Weodlltoak ara. The 

...uhge ot HU.lrtlle t. in the eentftl part ot the MUlvUle ana, ca the 

beke of the Nort~t Brauoh of the Nackawic R1Ter. 

Ato!f1ib111t.Y 

The Woo<:Wtook and HU.lville areu are readily aoaeseible b7 

~mtor road anet re.Uvq-. 

'lbe Wood.8t.ook are& haa b;y !ar the better road coverage. The 

T~.ada Ji1&hwy tollowa alœag the wet bank of the st. John R1:nr 

the l.ngth ot the arw.. 'l'he ap area ie alao eut tro. MBt to wut b7 

~ Ntaber 51 'Which jo1D.e the towne ot Woodetook and HoW.too, Maine. 
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Figure 1. Index map showing the locations of the WO<X\stock and Millville 
areas. 
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84mlral NOondary ron.da lead ott theae Dlldn b1gtJwqa to the 

Httltmart.e ot the rich tarming distr.1cta west of the st. John R1.nr-. 

'!be Ctmadiau Natiooal Railwaya and the Canadian Pacifie R.ailvqa bave 

rail.roada orisa-croaaing the area. 

The M:Ul'rllle area ia tairly wll covered bT a network of 

roadl, except in tlw northeaat 8ect1on ot the ap area. Highwq 24, 

betvec1 FN<ier!oton and Hartland, ruas through the nllage ot MUl'rille, 

and oute acroaa the eaatem balt ot the aru 1n a northerly direction. 

There are aecondar.r roada leading trolll thiJS ~ to a«eral aal.l tarm:t.ng 

oCIIIJIUiliti... A sood «raTel road connecte Woodetock and MUl v:l.lle. The 

Oibeon Branch of the CuJad' u Pacifie Railwaya, from Fredericton to 

Woodatook, traverses the area in an approximate east weet direction. 

'l'he st. Jolm Rlnr ia perba~ the onJ.y wter cour-e 1n the 

areu on whieh oanoea -.y be uaed vithout much dU&ult7 in the open 

•eaaon• other at~, ~~œh ae the Meduznekeag, Naclœldc, and Keniok 

.R:lnre 1 are nr.r M.tt. in the •Pl'inB at b:lghwater 1 w1 th a large m.ber 

Dt rapidll1 but 1n the ~R~Ber er dey' aeuon there is Hldœ euttio1ct vater 

to -.ka the use ota canoe poeeible. At the source ot any ot the .t~ 

tlwre 1a \18~ a eh&1n et laku or deadw.tert11 but the 11argins of theae 

bod!ee are 1nYariab.1.7 qui te .waJIW' and the uae ot a oanoe i• ilapractioal J 

they are alao relativelT inacceeaible and can be reached ~ b;y poor trille 

or oros...eountr.r trawrae. 

The writer apent the Btllllera ot 19.501 1951, and 19.52, 11apping 

the hedrook of the Woodnock and MU.l:Yille areaa, while employed by the 



Geologioal Survey ~ Canada. Dnr1ng tho.e yeare he waa ~ aseieted 1n 

the field by J .Mt Walroth, G. M. Mann, D. M. Morriaon, L. E. Swqne, 

J. I. HaoDonald1 K. F. Moore, R. J. Wallace, J. M. Pattereon, J. N. 

L.J-P. Charette., and G. c. <Xland. 

The field •pping 'N&IJ d.one on aerial photographe, on a eoale 

ol 4 1nohN to 1 .Ue. 'lbe information placed on the photosraphe :in the 

field waa then transterred, ld.th proportional di:'liders .and a aketobmaater, 

to a baee ap, the aoal.e ot whicb wu 2 inohH to llllle. Final MP nal.e 1• 

1 inch to 1 11111•· 

Dv1Dg the BU~Ber ot 1951, 1D oonjunotiœ 'td.th a regul.ar 

•pplng progna, tM iron and ansan••• depottita of the WOodlltock . area 

wre •pped 1n detaU on a BC&le ot 11ncb. to 200 t..t, u.ing a plane table 

tor the larger depoeits, and paoe caœpasa met.hod tor the smaller depoe1t•• 

ot.her mineral depoeits 1n the area wre mapped uaing either pace and cœpas• 

Jlethod8 and amal photographe or ·bau mape aompUed by the New Bruraftiok 

Deput;ment. of tende and Mines, 

The earlieet geological investigations in the u.ae was l.Dldero

taken b;y c. Jaekeon in lf:t.37. Jackeon was followed by etmrral. othere 

includi.ng A.w O...ner in 1S42, .J • BDbb in 18491 C. H. Hitcheoek 1n 1862, 

H • '1. H1Dd tD 18651 and C • Robb 1n 1866. ID 1874 the iJ'IIXl bearlDg 1"'01aa 

ot Carleton Count;r vere cx:am1ned b;r a. w. me. 
Du.r:lng the 7eaN between 1800 and 1003, geologtcal eatploration 

wae carrled out b7 W. Broad and a. F. Mt&hew und er the direction of L. w. 

Bailq, 'lw •pe on a aoale ot 1 inch to 4 m11M and a repC>rt tolloved 

the three ;rean tield wrk. Dtn-1ng the Ume Broad, Matth.w and Ban.,-
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vere W&Nd'D8 the bedrock_. R. Cbal.mre wae buq lttud;ying tbe aurtace 

geology ot the resloa. Hap. and reporte ot Cbal.Mn tindin8• WN 

publlahed by the Geological ~of c.na.cta. 

Upon eompl.etion ot inYutigatiorw b7 Bro&d, Matthwa, BaU.,-, 

and Chalmere, veey little in the natUN of geological expl.oraticma wre 

undertakm \UltU 173.5. In that :reu, J. r. C&l.e7 ~ the toposrapbio 

fNturu and apped the bedrook of a l.arp put ot Carleton Count7 and 

ad.1o1Dinc York Co\m.ty tor the leolectal hl""' of c.naqa, In th• oourae 

of thia m&pning _he OOYered an &Na of about 800 ~ aU .. , betVMil 

latitud• 460001 and 46~01 
1 and l.oft81tud.H 6~S' ...n to the l'Dtemational 

Border... 'l'be rMUlte ot this ~ an oont.a:t.ae<' 011 a -.p, aa a 10&1• ot 

1 inch to 2 mUea1 -.nd h\ a ...nr, 



!lw Brtawwiok lle1 vJ.th!n the DOrtheastem continuation of 

the Nw Fqland Plptograph1c prov1Dce of the Appal.&ehian Highlanda, 

The Rew Ertg1and prorlnce 1Dolude1 the Green Mount:.aiM or Venrast, the 

Whit. lbm.taina ot Nev Hulpeb1re, md the H1gh1.anda ot Mai.M. Hw Brmwvlok 

haa Hftral ptvwioal .ubdiYiJiou ( ... ficure 1) J Alooo~ hae indioat.d 

th .. e IIUbdi'rl.aiona, and hia deaoripUOM, :ln part, tollcw. 

•lev Bruuwiok talle naturaJ..lT tnto tour topographie d:t:ri.aiCDI,~ 
vboee 'boUDdar!.•, howwftr, in -.et pl&c• are not abarpq chtiDed, The 
tint. vhieh MiT " recardtKt u the a1Jl a1a ot the prorinoe, la Jmow 
u the c.atnl lB.shl•w, a uple"" reci• t.Wftloped larpq oo reâ.n.nt 
grardt.io, ~oauio, and ~e rookB. It t.ND8 ~17 through 
the eetrù plt.ri. ot tbe pl"O'ri.DM end. 1• IUl&t up et r14gn and~ -.t 
ot vld.eb han t'lat .-.!te. Ita el41ftt1• TariM ocrn8S.dcab1T Wt ..t 
ot it haa an anrap !wight ~about 1000 teet. 

fe the D()rt.hwMt of "'e Ceatral H1&h"ande b a eeaoad d1TiliOD1 
whioh ~be tel."md the ~em Opland. It llt8nc3 at en elftaticm ot BOO 
to 1000 t..t aboYe aee-lft'el and la àftloped œ tolded Pelaeo~~e!.e nrata. 
1'be uplaDd preeenta a ~ llld.fOl'll, tlat-topped nrtaee vhoee 
reaular'lv 11 brolctll onl.T.,. a tw p..a and ridl• r1eift8 elJ.aht.l7 above 
t.he pneNl leYel and ftll.Ç"' IUOh aa thoee of thtl .ft. John &ftd Bd\ipuohe, 
vhieh are dM~ ctrenohed ln 1t. 

The tld.rd div11icm, the Y..atern Plain, liee t.o the eut ot the 
Cetral H1ghlanda and •kas up a1met one-halt ot the prorlnee. It 1a 
a reci• ot 1ov relJ.et, rarelT 110re than 600 t..t ~. el.op1Da sen~ t,o 
tM Oalt ot -· tawr.loe. Ita under~ roolœ are metl1' nat or lentl.T 
dipping CarDonU'eroua H'U'M"ta. 

fhe tcnn-th division, t.armed the Southern Highlanda, li• a1œa 
the Bay ~ "-'7• It la u1nl;y an r Hlt ot ridgea of wbioh "be .,.t 
illportant le the n&t..topped C&l«l lfounta!D belt ot A.lbert, !l.np, 

l 
Alaook, r • J, 1 The App.:tuld..e .ReliCirlJ holoaical and Jl"ooncllt o 

JIJ:Iaerala ot Caaada, Geol. Surf'., Canada, koft. Oeol. Sert .. llo. 1, Chpt. 3, 
PP• 100-l.Ol Cl947J. 



-7-

j~~ 
1 0~ 'f' t ? ~J 
-e~~ scale : linch . umiiE>s 

1 

Figure 2. Map showing the physical subdivisions ot New Brun tek 



&Dd st.. JobD ommti•, •ich reaGb a .z.111D• elnatian cd 1350 t..t. 
~st at~ Te the ltOUthveet in Charlott. oomty, the 
belt. mergee 1Dto tbe Cctral Higblanda .. n 

'fba WoodJJtoak and MUlville &rM8 lie on the border betWMD the 

Northem UplaDd. and the C«ltral Higbla""--, ·' u a zreault or thie the areas 

present a ver.r di vereitied topograplv. 'lbe topography' ot the areas retleet 

l&rgel7 the nature ot the underl.yi.Dg ~kt Gently :rolllng tannland, 

t;ypieù of the Northern Upland in thia regiœ, h&s been developed on the 

eaai.ly eroded alatee 1n a large part ot the Wood8took area VNt or the 

st. John RlTer. The raainder of the areu 1.8 in the c.ntral H1gh.landa, 

and 1• W1derla1n by reeillt&nt •edimerrt&zoT, ..taJDOrphio, and ilneous roca, 

and be1ng hA~ wooded ton~~~ a •harp oontraet to the gentq rolling 

tarmland of the tol"JDer di.triet. 

'lhe bou.'1dar7 between tM Ncrthem Upl.and and the Central Highl•nda 

in the Wood8took area, and a1ao iD D>8t other ar.u, ia obaOUNJ ro~ it 

follova the oontaot betwc easil7 eroded SUurian rook and older more 

re.iatant atrata. 

'lbe average elevation or the Nortbem Upland in the Woodstook 

a.rea ie about SOO t..t. The eurface of the Upland in this area ia !tntl7 

rolling and whln Tiewed troa a diatance prHctta a fairq regular hori110111 

and broken Oi.1l.7 b7 the occaeional praminenoe or reeiatant roek. (•ee Figuree 

3 and 4).. '!he drainage pattem appean~ to have been vell establiahed on 

the upl.and S'llrface before gl.acl.ationJ bav<..>Ter, action hae ainee diaruptecl 

no!'Ml atream t1ow in eft'cral placu. Upl1tt in tairly recent timea hu 

reaulted in the .tream Yall~ being deeplJr inciaed on the gently rolling 

aurtace of the upland. 

The MlllTille area and the •outheastem part of the Woodlltock 
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Figure .3 . Panorœnic Tiew of the \'loodetock area, loold.ng 1\0rt.h, 
ahowing the deeply incieed valle,r or th 
RI.Yer in the f'oreground, and Iron Ore and Moody Hille 
in the le.ft background. Iron Ore and l·foody H1lla are 
the location of iron and manganeee depoaite . 



area -.y be cte&Widered to lM 1n the Central H:l.ghlaru1 .ubdivieiœ., a.cauae 

ot tiMt 1.&rp dit'terco.a 1D the litholas;r ot the 'Mdrock UDder~ 'tilt. 

regioo \bere ù ar-t di..-.Nit)r :ln pivw1Nl tMt.Ul'M. J.....,ar, W. 

'rtWIMl t~ a diat8D041 the lllqU.ne ia ft'8l and oalT l"'&N3.T 111 there a lmoll 

ot l'Hiatant rock aboft the ~tMral. l.nel at the hort.lorl. ~ are lare• 

apm•• ot gezrt,q tmdulatioc uplancta l»ol"CCerlDc the ...U., et the st. 

Jola aLTer and~ -..tw.rd ad DO!"tm..rd tro the 'RllM.r ot the 

~k IS.Yer, !M Uplandlt are~ oul7 lv' the Wo.d 'fal.ltrr Gt the 

~Mkawio BlTer. !be~ &l'W. S. at an ....._tian ot abou\ !JOO 

t.- &1.0111 tbe Ya1l4p ot the ajv •~ aDd r1aee to about 750 l-' 

ln tM :f.ntel'ebl"MJJ &NUe 

!Ill ••lrawt• ..... !"s. cWnloped. ••·v ~ aruit.1 the 

~-ad U I10Y ll1lh _,.. ~ to UHica ~the~ 

l'OÙ ( ... P1aura 6 aDd 7). '- a Nlftllt \he -..,rpbio rooka tora 

wry ~ no~ irmdtng ride .. , wboM aftl"BBe elnatioD la 

ùcut 7'JO t•, atta:Jn1ns at - po1Dta an elftatt.a t4 ovv 1200 

tM\. 

TM l&Dd U ruge4 in tM DO~l"'ll aDd ~ 

parta ot the .UY1l.le area. Um&tr~ \h1JI part, et the area 18 a 

llb:ture ot 1ntl"\\ld.ve, ~~ 8Dd Btruaift roeb. It 1e a 1aD4 

ea~erised ll.:r .-ioal. h1.lh and Dt.rrov ridgea, :a.twc the hUla 

and riqu the eount17 ill aeerel.l.y quite tlat aDd ottc ooOllpied. 19' 

peat )top, 8WU!p8• INSkeg, and deadwtertl ark1ng the heade ot anersl 

RJ'MU. t.Jœ. are unal.4r .tawld libere the 1'Bll.e7a are narrow be\...._ 

ri<ll•• t 8Dd alM aldlt poupa ot bUh.. Loul. NlJ.et catte Baeecle 

400 tNt. 
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Figur 4. Vi~T from l untain 
l.oo!d.IJs to the northeaat 1 ehaw:l.ng t he 
even a~line of the W~odRtock arc • 



Figure 6. MillvUle . , loold.ng north f rldge n ~Upper 
Hainesvillo. Hill in middle dietane 1. c d of metmoorphosed 
pre..SUurian. st t • Va.ll in 1 ft background is tmderla.in by 
Devonian granite. 

Figure 7 • Kill vUle ar , looldne north fran ridge t or Lower 
Caverhill, Mn1 ground 1n middle disto.ne 1s underlain by pre-SUurian 
etrata. Hilla in backgrotmd are c s of p 1lurian rnetamorphosed 
rocka and ar along the outh at con et of t e P1nd r-Keawiok 
granite. 

• 



!'be ncJ.œ v1tbin .mioh tbe tw arw.e UDder etlXJ;f aN looated .-y 

be dHcl"ibed u -~ d18MCted, re8f!IUNCted, eompla .uutain 

Qœ'=s• 

!be ~k ud .U"dl.le anu Ue tatin:l7 within tt. 

drainage 'bu1n etl the a. iobfJ. B.lwr. 

tM 8\• l$bD Bl:nr hae a dra1Dap ana et Uout 21,600 

llqU&re .U••• !bi• a:t:.eDda 4n'er pa~• ot DOrthal'IL Maine, adj&Mnt part. 

of Quebeo, aDd a 1arSe pa~ ot VNtem ... lrunwwiek. ar the total 

dralnlp &Na Ù0\1\ 65 per oct b in Ccwk, and of tbia 6.5 per etat, 

11,2.50 aquare .Uea or a little crnr 50 per oct 1a !n Jlw Bru&wldok, 

!be ~hot the St. John atwr tr. lta eouroe, at Little x.ke 8dnt 

Jolm ln Nort;hem Ma!De, io 1ta .uth at SdDt JohD, libere !t tl!lptie• 

into the .,_ ot ru.t,r 1 la about 420 liU••• The total tall ot tbt r!:nr 

tro. I4ttle LaQ Saint John \o t1dMiater at Pred.erictoa 1• 1,578 r..-. 
The r!wr la at 'ftrtcn.. ata&• ot ~ a1eDa 1ta oourM, vit.h · 

featurn ot ear]T to ld.ddl.e )Wth ~ a1oag the upper reuhn, 

vbUe featuru ot .S.ddle to late 70Uth art mdat alaag the lowr 

~. !he riwr hu ba4 a ftl7 oœplc hitrt.oq, the .t017 of wbiâ 

bas Tet to be 'tlBrtlftled. 

Ol.a«iatioa. bu aot ehansed the eour•• at the st. Jota Rlnr 

to &DT ar-t desree. lttects of IJl.uial dandyW .,- be atriktn&'J' obnrnd 

at Grand l"all.a, W.re a fall.e ~ 1' teet haa been tollled u a rMalt ot 

llloekina et the :toa.r ehanM1 ad NIOat~ ot the l"lftr• !he .IWnrdrc 

hl.l• at SaiDt Jolm la wo the :renlt ot bloek:l.q o1 the tolWir rt:n:r

Channal, 00\Jpl.ed vith the h18b tidn of the BQ' ot lund;r. 
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Figure e. Looking south along the . 
t bank of the St. John ver, tour 

mlles aboVi Woodstock. Th St. John 
:v r 1 visible in the centre back

grol.Dld. 

Riv r, 4 mil s 



Wbere t.be st .. John River nowe a~a the Woodstock area 

ite characteriat.1o.e are thoae of late ~h. No tlood pl.a1n hu JWt DMil 

d.ft'eloped, and the rlnr 1• ju..t able to e&rr'Y a~ the materiol. wpnlied 

to it b7 1te tributari••~ !&ponne of bedrook aDd rapids along this 

part ot the river 1ndicate that a large part of the eDerU of tM river 1• 

,..t to be ~ in d~t!ng. 

Terracee ar. a .prc:ar:l.nctt t•tur. along the vaJ.ltv ot the 8t. John 

River. !here IU"e at leut tvo Nt.•, aad 1ad1catlone easa ~ eeea or a thlrd, 

and puaibl.T .a tourth, Nt ot terracea along the river 1Q. the ~·loodat.ock 

area~ Th4r,1 _, be rea.dil1' eeen at Grattœ and 1n th~ "f'ieinit:y or 
Nort.bamptœ on the eaat aide of the ri verJ and bet.lroen Wood•tock and BQU 

Creek on tbe 'WHt aide. t'beee terracee alld the talla tbat occ:m.r a.l.qag 

the tributar.l.ee of the st. Johll in the ~, mq .be takeo as mdanoe ot 

uplitt. (or a loweriag ot baN lnal) (tf the ~ •. 

'lbe ID8t important tl"ibutat'7 ot the a,.John in the Woodlltock 

area ie the MedU"JEDekAC Rl:nrt lt bu its ~ 1.n nearby Maine, aDd 

.-pti .. 1Dto tbe St. John at Woodetook. !l're ite IIOUl'Ce to .:ruth the 

diatance OOYered ie about 40 mil••• 
~ ftl.l-r et the Meœanek.ag S.. ~ erltrellOhed in the 

roJli•g upl&nd ot the di.tnot and ttt.rehn foras a nr:r noticeable 

teattU"e ot the landacape . (Me Piguree ' and 9) • In places the 'ftl.ley 
:i 

valla ue OYer 2SO teet. bigtl• 'l'he rinl' ta P~WNllT 8t!l.l iD a TOUthf'ul. 

.taa• vith •ft'Et:rw.l rapida 8Dd tw tall8. 'nle til"'lt talh ie about, 6 teet 
htgb and 1• near the aouth ~ the rinr at Wooàtoù, where the wter 

now over hipl;y ZOHUtmt IN7W&Ok• aDd elatee.. !be eeeond. a at 

Jukllon Falla, about 10 .U.. hœ Woodstoot, and at this place tM l"iTer 

oaeoad.e1 ever ~ oantorted caloareoU~ •lata tor a deecent ot aboat 



Pigurè lO. Falls on Gibson 6.11str eam, 
one-bali' mile below road from Woo tock 
to Kilmamock Settlement. The rock are 
inollned p -SUurian greywacke and 
slate. 

Figure 11. Bull Le.ke in the east c ntral 
Mill vill area. Tb Lake is shallow, 
and the bottom ie covered with organie 
material. 
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20 reet in a diatance or 200 reet~ If we are justiried in interpretin8 

theee two talle~1 n1ck pointé' they indicate at least tw perioda of 

rejuvenation or the region in coçarati vel.y rHent tilDe a. 

other tributa.ries or the St~ John R1nr 1n the Woodstock area 

appear to have bad si.ll1.lar hiatories as that of the Medumekeag Rinr. 

Acker Brook, Gibaoa Hillatream, Ball Creek, and Hq'ee Brook, to :nue 

\tut a ffiW1 have deeply incitllld 'Yal..ley'8 and two distinct falls or 

aa.scade sections along their courses. (lee Figure 10). The relat1Te 

reeiat;-l.lleeo to erosion or the bedrock underlying each ot theee 1tre&m11 . . 

ftl'7 OOll.liderably, alao the nov ot water of each atreaa 111 coneiderabl.T 

di!terent J 1t auoh taotore are take into aon.ideration, then the talla 

on· theee ltream~ are at oorre8p0l'ld.ing di•tanns trœ their oontluenee 

with the at. Jotm R1:nr as are the talla on the Medumekeag River. 

The main tributariee of the St. John R1 ver in the Mill 'rille 

area are the Rackawic and the KMWick R1 vers. other atreama are too 

Ball to be or JUJh oouequeoce, exoept perbape the Maotaquao River 

vhoee hMdwaters, eouiating ot large 11wa11p •eationa, are located 1n 

the .outheaetem part,. 

'l'he historie• ot these tributal"iee appear to be much the 

aam.e &Il thoee or the Meduxnekeag, Gibeon Mi.l.ùtream and othera, but 

do not haYe the narrow deep valleys that are ao prominent w1 th the 

other et~. 'nle po1ition and the dwel.opaent of the Naokavio and 

Kowick R1Tera have been influenoed to a great extent by the etructur. 

and the nature or the underlying bed.rock. Dittercee• 1n the attitude• 

and lltholou or the ~rock are retlected in HVeral pl.acea b;y the eaa.

what erratic coureea or the Nackawic and ita tributariea. Although the 

valle;ya are not Tery vide at an,y •eot101i along the upper parts ot the 



F1gur 12. 
a ridge on 
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r 
Lake. 

Figure ]J. Deadwat r on the n(ll:-tirr..::i~ 
r ckalde ver 2 miles north of Tafty 
Lake. . Hill. in b ckgromd is co sed 
or lcanic t rial. 



Naekud.• River thq narraw cou1derably vhen paaelng through resutant 

rock:a, euob ae an eneountered at the aramte oontaot a twll1lee to the 

aorth ot r..,.raooe V&le;, The Norut..t. Nackawie 1e d.v.loped on an 

1Dtrus1ve mua ot eaai.l7 eroded grud.te, becauee ot thia the Y8llt~r u 
broad with lllltle •lopeeJ howYer the w1la ot the vallç- aN 8tHp, being 

proteeted b;r the naietant ~ed rocka ot the contact sone ot the 

Hdimente. In the lowr part of the 1'&l..lq, ~tween Pinder and the .uth 

ot the atreaa the laokavio hu out a narrow cou.rse into the Tal.lq tloor. 

Hen it 1a apparent that the riTer bae bMD rejl.I'RD&ted ad hu eut deWl 

ae noh as 50 teet 1nto the snn!te ~rQi.ng the region, 

'flle upper parte ot the Naakavlo and 1 ta branoh.. are dotted. 

vith lakee, deadwatera, and watertalla, the whole drail'l8ge pattem ct 
the diatrict ha Ting been d.ierupted b7 glaeiat1œ . C... Figuree U, 12 and l3) • 

Alone the upper reachea or the lellld.ck R1ver the nl.lq 1e 

at ita wideat, The eutem aide of the 'ftllq 1• steep but the wntera 

eide pnera:J.q hu a IIUeh •re gentle 8l.epeJ tovarde the eouthweet, i.e. 

tovaro. tba headwatera ot the Nol'theut Ruk&vio Itlver, tho elope ot the 

· land 1a practioalq negligibl.e, There ia little interupticm betwm the 

tvo 'ftllq ~JYWt- along tt. upper reacblls 1 and 1t appeare qui te peeeible 

tb&t they wre toraet1 'by one pre-gl&G1al l't'NB~~. At Sarton, vhere the 

Iesviok paeeee ner the oontut bet,._ IJ"81Ù.t. and .tuorphoeed •edblnta, 

the val.lq ot the ri ver D&JTCIWII aonaiderabq • Fl"'OI 8artoB eouth tor ...,.nl 

.U.ee the Kawiek hu eut a gorge, in placee as IIU8h u lOO t"' dMp1 

throulh tlUYiollacial •terial, 

The headwatere ot the letndek and ita tributa.ri .. , are d.ottec.t 

vith deadwaters, vat•r tall.8, lakM1 an4 ..-veral Rvwpe. 



fhere are tliO blport.ent 8Wailpll :ln the M!ll..ul.e ara in 

...s..., ot tllelr ~c potenttal. !beee an~ pee.t bop, the largcet S. 

perbape tlw œe near 'fatt7 I.e.ke, north ot :llllnlle,. 'fbe other ia aroœd 

the hee.dvaterll ot the ~ Rlwr a tw ld.lee DOrth ot .LrJwr CawrhUl. 

lleither ot t.heee pee.t bop bu been ~~ cçloited, although tbtir 
1 

~ bu bec 1aKMl tor ""nl 7earw • 

mw·»œ 
!be .rtecte ot aJacS.atiaa are ..tùnt t.œuch œt ~r 

in aJ..et e't'U7 part of the two areu l.ID.&tr .tud,J',. The res1oD S. eoftred 

vith a aatle of dr1tt1 aDd 1t baa 'bee eetiated that till eoU. at. up 

& 
90 per oct Gt the .,u ....-r • 

~ .a GD tbe J]acrlel Btriu, the podtiall or trend 

ol ulcere, and ot.her fee.tv. Ott lluia.ticm in the areaa, SDdioate that 

the ioe .red CJYV the Nd• ln a ~rlT direotica. Scnral tm. 
dur1al the retl"Mt ot the &hoter, tbe troat wu •re or 1M8 .tat1GID&r7, 

a\ th- '\S.. 1llhe ùlatt-. and aAMœ~Ulation wre bal.aDeed, .ttvaten 

~ited l.arp thlcknH ... ot e.aDd aDd &r.Tel 1n the ftlle18 lead'nc 

&WT trœ the lee tront. It bu Men. ponul.ated tbat tor a ebort period 

ot U.. t.rna ioe bat wu llta,twa...,. UI'OH the DOI"bhenl part o.t the 



\ 

Vood8tock arw.l. 'ftlere are 1r:regular -.nmda of graftl aDd ciroular 

dtlpnH!Gil8 - .-. ot 111hiè aN tUled vit.h wter - about GOa lille north 

ot l..alwr Wakefield, a ehort dillt&Dae 1MBt ot the st. John BlwrJ t.heee 

t•turee wre tiXa1d.ned lly H. A. lAe ot the Oeologiaal Stll"YWY of Canada, 

aDd be atJ~get~ted them to be 1ce arg1D teaturee. Th1a lecale near Lower 

Waketleld repree.ata part ot the etat!onal7 ioe trcrt. that probably lltt!etâhed 

iD a ea.et-wst direction aeroes tM COUDt171tide. 

'n. terracee alœJ& the St. John ftiftr &re CtllpOHd ot outwuh 

•terlal.tl. The Ieswiek Rt:nr hu large thiolmaa•• of sand and gravel 

aloDi the ~ eeotion 1n the aeutheaatem part ot the MUl"fil.l.e 

•P a~, whleh aN ua.doubtectl7 CNtwuh produete. Srl'eral other atl"MMUU 

1n the ana bad tbeir nll-.,. eloaed. vith fttvaah atertale am aa a neult 

the drai.aage wa dt.arupted cwer tbe lMol.e ot the "81-on. 

Tb.rM •are w.re temd iD the oountr:r ....-l.ned, allin the 

HU1Y1lle ana. 'l'be .tint vu about 4 .U... northweet ot the towl ot 

MlllTil.ù, and about lldl.e wet ot Cl.o'Y'erdale. 'l'be trend 1a 80Utheuter~, 

pare.l.l.el..Ua Highwy 24. ~. it. course ia llinuoua and ita croae

eectian ~r. Wlth .-e nriationa 1ts he1gbt and width are 

abcntt lO tNt and lOO t..t., reapecti....q. 

'l'be MCoocl eeker ia about 7 mU• lfOUtheaat of MUl'rl.lh and 

abovt l m:1le DOrth Gt Loww CaverbUl, at the headvatera o:l the Haotaquao. 



'l'b18 Mker a1.ao hu a einuoua acmtheaaterl.7 course ot about 4 Jdl• ln 

lqth. The l»ight and v!dth T&ry conaide~, but on the &Titrage 1t 

ie about 30 teet b1gh md a lOO or •o teet wide. The road •outhwe•t 

frca staplee s.t.Ument cuta aorou the lower part. 

A third, and OCIIIpal'lltiftl.7 -n_ Mker wu tound in the IOut,h-

.a.tel'I'Dlllt part ot ttt. a.rea, about 1 .Ue lMBt ot SpriDgtiel.d. The tlW'Ml 

ot thi• nar i• nort'bwelJt...4out.beut, p&rallel to the eourae ot otber 

sl&aial teaturee in the area. Ite oouree and cron-eeetion are tnd.Ml• 

'l'be height .b ùout 20 teet1 width about 60 t..t, and l.eDgth a little 

le•• thaD a .tle. 

'the tiret tvo Mkertl han M.n aplolted tor g:ravel., 'but 'bec&UH 

ot their location &Dd the abtmdanae et And and gravelin the clepoeit. ct 

out.wah materiw in the ...:U..,W, œlT local u.e t.a llade t4 it• producte. 

The locatiCII1 end aiM of the third and lut •ker baa Mde ftWI1 local UH of 

1 te material.a UDeConoad.eal.. 



!be tcaiiOlidated rcM~Ial vhiob laierlJ.e the JIUlrllle and 

Woodlttoek areu Ml.OI'J8, u tu- u oan be dtrtenzlned, to the Palaeo1101a 

a.. Poe.U. t.v. .. ~ to date .. SU.urian about bal1' o.t tbe bedlwk 

of tbl ~ area. Al~ DO taedla wre toœd 1D \he ~ 

roe1ra ot t.ta. ~ sr tt. two anu, lt bu bMn gwneral..l.1' -..ptec~ 

1lr;y prwdoull W01"Un ba the net• tba\ theM I'Oilat are Palaeosa1c &D4 

pre-Silur:!.u ln ap. V. fo~ cmtr~ \Joth !lluriu and :pn-· 

SU vic nrata 1D tbe aort.hena pa$ ot the &NU .,.. ttO&rBe olaatie .., ..... ' 

11f11Uh, beeause et \be1r litbelop. •1Milar1ty to raea ot 1cDoc age 

izmeU.t.eq to tbl aoi'U\1 are lrlen placed 1n tbe Cut~Maitel"'œ ~ 

~ the pn Ml:ar!u a..U-at.a are ...... of grwrl.tie, 

QWrdtS.. ad~ I"'ÙW 1lltd.eh appear te MlOI'll to the~ pertod. 

n,u. and dll.a of 41aMH aDII. diorite, al.M a~ Dnaa1u :ln ap, 

1Dtl'Wle 1toth the 8Uurian ad pre-8U.uriaa nrata. 

Velanio rcob baft bee fouad in Yarioœ l.Mallt1 .. 1n -..ot11 

anas. !be age f4 th .. • :rook:a t. WlMrkiae '.rbQ" bave '"- •pped u 

Dwrem..u, 1Nt \h"''..,. Mloas!D pvt; te the Ct.rbœiterou era. 

S.Wral ditt1eultiu are .-otmtereci in the lltud;r ot the 

nrattcrçlrr, tb1oknna, and ~ber a.çeet• f4 t.be Siluriu. &1ld ~uriul 

atrat.a ta the "lion• ad.lq, ln 188~, wrote u tollow1 



11 In the atutt;r ot the geol.Q87 ~ the 8Uur!azl di.triot two a1a 
4tttieultiu are to be ooat..lded vith. ~th ... , one arieea trem the allght 
difti'S1t7 1D the nature ot the roob to be st.udied, 111hicb aa a ~e, 
preecm n•r]J' the .... aspet anno wlde areu, aDd tba HGODd, fl"œl the 
protound &t'01"baMea vbieh th., haw undergmw. ft la thu w''-ei8h 
blpoasible to ~ vith &JVtbiD& Uk• a.~, .S.tber the ordm- ot 
nooentœ or the. Nlatln or total th1eJmM• ot the Hnnal. .œcti"f'idou 
ot the .,.te.." 

Althouah 1n tbia 1nstance BaUv ocmt1ned ble raarial to the SUuriu, 1t 

can be aateq u.id tb&t tbç' apr:q equaJ..q to the pre .5iluriu. 

!be beda -.d 1llaDk:8 ot the streua 1n the areu otter the beet 

oppor\UDlty tor obtaintna G:pOnre8 ot beclro4ak. Boad and ndlr'Oad out• 

&lao oocuinnelly preHilt lood out.GropeJ INtl. lt S. pouible to traftl for 

ldlee aloag the at~ and the tl"8ltio routee vithout IDOOlmtering UV' 

outcrop. ll:cept alq the orut ot the laraer hilla, roek ~in the 

!Dtere\~ &rea &re rare. ~ lHII thm ODII p.- oct of the 

total laDd area under .tud.r la tarpHed bedrook. 

'l'be roek um. IHJ'IUD u UHd la tb18 diuertatioll t. ~ 

aa a dark ool.ou.Ncl Md~unt.U7 rook, 0011p01ed o! land grain d.a ucalar 

(in --., pla ... ~) t~ ot quarts, teldapar, rook, IIM 

alllor UIOUDt8 ot other ld.nerall 1r1 a •Uv •trb:. Tbe teldçar .,._. 

.t the rock 18 e,....,17 owr 10 per oent, ~ ot the t.h1D aectiOM 

GPwtnec1 ban the aMqœiUma of a •~eke u àt1Ded tv Petti,jobal• 

i.e. lu• than 10 per oct teldapar, aDd a large peroeotage et ...mrouœed 

quarts troaa-nt•, and rock hqMat.a, aet in .U\7 •tm. 
The tem arz1llite 1• UMd to identity "A \hiok ~ 



1 
a.rgill.aceoua aed1a«ltat7 rock vltbout dietiDot alat7 olenage or truture" • 

!be l"'CCk ~ alate u appU.ed to apbard t1e Hdimenta17 roek " .. hPinB the 

p~rt;r ot euy·. t1.1td.bllit7 alàD& pl.aD• indeptmdmt ot the or1g1D&l bedd!ng,. 

1dwreb,y tMy ean 1M pa1't.ed tnto th!a plat• 1Ddi.t.~e trœa 
•1 

OM &DDther ln 11\bQlogioal ebaraoter • 

Orit u UNd Nfen to an anaular eGarM lnùned ~ 

rock, tba sra1n ai• be:lD8 about; that ot eovH .... In 8CM OCCUl"l"Cl8ea 

the l"'4Jk ooul.d 'be .re ·~ ~ u a .tm. ..,.,,_.rate _. a OO&rH 

~·· 



PERIOO IPOCH 

.......... ~-..-- ..... -... ----- --~--·--- -----
_..__ .... - • • - .- - - • • ..... lllletllatollli.~ - - • - - • - - .. - .. - ... - - - - ..... 

Paluowoic Cubcmt.terou JlemwTlTBDian ebooolate-colou.red. and ~ 
eonalom.rate, grit1 au~tœ• 
and eœJ.eJ rMOJÇOSed granite 

.... - ...... - - ~o!C.'Q'-- ........... - •.. .. .. - • ... .. - • - • ........ --

srantte, aranQdiol'ite, qlllite, 
diorite, quuts cl1or1te, p.bb1"01 
4t eb.ue allla alld I,Jkee 

extruaicxw ot andeeit.e and bualt 
- - - - ... - ... ~oltiS.'t7'-- ,.. ............ - - ... ~ ........ - • ..., .... - - • ... • 

(C) 1Ntt aDd ~ 
Nl1datooe, elate ad INJVUk.eJ 
luterealated dark gNT 
oalc.areoua llate 
(B) p,....reen, 1N7, p-ee &l'Id 
red 8lateJ aandatone, ~. 
wnpnS te:roua iran tor. tU.) 
ainor l.iJieetone and eo"&lCIMrate 
(A) IN7-sreen eand.etone, alate 
ll"Ç"W&OUJ llinor ~te 
and l1uetone 

~ ...... - ... .. .. .,..,.,..ro~t7- - - • .. - - ... - • - .. - ......._. ... -- -- ... - -

ll'Ç'-grem 8late, ar&1ll1te, 
~J mnor 11me•tone 
and &rlt 

~otite peiee, ld.aa Mhiat., 
ehlorlte NM•t, 1\om.tel.a 
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DESCRIPI'IOOS r;, POBMATIONS 

PJ.•tr1butig. Pre-SUurian rocks underlie the poeatelltpart of 

t.he MU1'9ille &Dd Woodlltock areu. At their watem boœdar.r th .. e roca 

a'but ap1nat SUurian •~nt.J the oontact 11 roughly aloag a l.S.M draWD 

~ aoro1a the Woodetook ara fl'GII the nort:.he&st oomer ta th• eout.h 

central part.. Eastward from the SU'U.rlan to the large gn.nitio •n vhioh 

oute no:rtheaeter]J' aeroea the IIUlrtll.e area, the areu are underl.a1n a:t.Hrt 

entirely' b7 pre-SUurian roeka. 

A 1eoond t&irq large area of pre-SUurlan roolœ i8 tOtmd 1n 

the IOUtheaat com.er of the lllll'rllle area. This eeot1on il bounded ca 

three aidee b7 &ranite. It.e rel.ationahip to other area~ or pre-SUuriaD t. 

uncerta.in. 

ether -n areae of pr.-SU.uriaD rookl are root pmdantl iD tbe 

nrioUI &ranitie and Q'Widtio ...... ot both areu, 1111d inlier~ h th• 

SUuria ot the Woodstoù a:rea. 

In the north central part of the Mlll"fille &rea aDd in arnral 

pl.aaee 1n the Woodlt.ock area (not&bq DMr the 1ontact with the SU.ur:l.aa), 

t.be pre.Silurian roeka ban 'been eut b7 intermediate to buio 1Dtru.e1eu. 

lJa the northem part of the HUlYille &l"M and 1n tbe 10uthem part et \he 

'Wooc1Rook area, the pre-SUul"ian 1• u•oci&ted ldth Yoloanic ~~aterial of 

UDOertain qe. 

The 11w11arit7 of rock Q'pee and the 1oaroit)r of outorop •dtt lt 

1Jipou1ble to <Wtel'llline the etrstflraphl' or the thiclme111 et the pr.e-SUur.laa 

- 1t lia1. t1 wre to lM placecl cm the thielcne11 ot th11 rook &roup thq would 

be about 3000 f•et lld.n1aa and 40,000 reet -.x1aum. 



Figure 14. ilurien gre_vwncke 
abov rail bridge at Woodstock. 
1'h b de dip t rds the observer, on 
or the few plac wh re th p 1lur1an 
ha low dipa . 



y.tho1oP'• Grçvacke, llate and argillite oœprise the bulle of 

the apoeed pre-SUurian eed111ents. Limewtone, grit and conglomerat• are 

illportant looal.l7 1 ~ aa leatieular bodiee ot not more than 10 or 20 

feet in thioknesa and a fw hUDdred reet 1n l.agth. 

1'1» (IN1V&Cke u ~a &rq-sre-'11 tine to Mdiœ-grd.ned 

roolCJ it 1• arranged 1n beda wtdoh range 1n thiclmese fl"'OIl a fw iaches to 

• .,.rel tNt. Graded beddinl 1• ec m and readily discemible. M1croeoop1call7 

the IJ."W1V&&ke b acapoeed of quart•, feld.Bpar, and a few rock tr&g~Urlta ln 

a •Ut7 f11w-sra1Md •tr!x. !be quart• t:rtt.pWJnt., wh1eh .U up to 75 

per cent of the roek, are anplar to IMtrounded, and l."'&.Dge in siM up to 

1.3 Da (•ee F1pN 16). 

Interbedded vith the~ are the finer-gained elate• and 

argi1lite•. Tbese tiu-erdDed •ec:Hztllt·• are 1n lieds raDI1ng fl"CCI a fracticm 

ot an !Dah to •ft'erel. teet in thicJmMa. The •l&tee n.r.r in oolour haa 

a l1gbt IN1' to dark ll""ftJ and in •nerü ·placee, appear to bave 'bMD a 

w.rnd. cl.q. Expoel.ll'H ot the 8late along the road between kat Nnbridge 

and c.ntral Waterrllle, in the weetem part of the MUl"f'Ule ana are nr.r 

dietinatly' 'ftr'f'ed, 'n'te bede are altematel.y l.1ght IIV 8Dd grec, about 

ca.-qu&rter ~an inoh th1ok1 and upon cloH .,...,natioa ahcnt a grdD srada\ic, 

!he arg1l11tes tend to be darker in color than the 8H3V&ÜM md 

wtu. 'lhtr3' break vith a cœobtd~ traoture. 

'l'be •lat• in the aen\ral part of the MJ..llTille area. on Mapà and 

Howland ridgea, are dark IrQ', oarbonaeeoua, and tlW1 Mdded. A fw narrow 

beda of arsillite and 8"1WOD wre noted interbedded with these dark INT 

alat••· 

U...tooe 1 ot exceptional qu.all t7, wu found about l mUe nat of 

Central Waterrllle in the ve•t halt of the MillY1lle aree.. Tbe l.Deetcae 1• 



r near c ntre 

F1gur 17. ' Spott d1 slate, n ar roa.d on ~e 
nortbwe t of Upper Springfield. Cro ed nicola, X 26. 
The •pot ie t t of coara rained t or131 1n 
the eent and lower right comer of t : figure • 



aa.oeiated vith ~ ~ mt .•• and a narrow 1enticular Nd 

of eoagl.œerate. !he oon&l~re.te il not expMed at the eurtaoe but wu 

toœd in dlaaoci drUl oorea in the oouree or the exploration ot the 

11meetone. Bede of Uaeetoae Hnral 1nchee t.hick1 and aaeooiated with 

oalaa:reoua tùatw, veN foUDd 011 the eaat Bide or the Naalcavio rl.nr near 

the ilettl-.nt of hrtœ Dale. Tb.•• liaMtœw ha.,.. ft1'7 l.ild. ted atent 
. 1 

and are et a IIUOh lJMtr qw.lJ:ty tJwa tbat of the Watel"YUle dçoeit. le 

ott.r beda of lJmHtene or calearecma roek wre tound in the p~ul'ÙD, 

in thea• a~. Th. U..to~~e w:Ul be diecn.sed later in detail iD tM 

aeotion deaH• vith the Elorlcm.c Oeology et the arua. 

Mit 5 nb' •• !he pr.-&Uur!an ••'1•cta have been ~ 

br the intnteion of the MD1' ~:1 .. at sranit• and ayeaite that are tOUDd 

\brol28bout the lllllville and Woodatock areu. 'fhl ooataet ..tamgrphie 110ne. 

ia relati .,..q DarrOVJ Wlll&l.l7 1 ... thul one-quarter ot a lille. !be IIOM 

eoœpri•• &Mù•~ eehtn, bontel.a~ aDd inj~ed 11t-par..l1t granite. s-u 
areu ot paisa ud eohlst an al8e .r.uœ within the lMNDdarl• of the 

..til !Dtruifta &8 --atbe. 

The ~itioa ot the ~Deb• u DOt tmito~t~ ftt the eoutittiiDt• 

ar. .-.ntiallT quarta, potub ud plaaioolue teldtlpare, biotite 8Dd 

..oori.te, and here am there pmet end oordier:l.te. Tbe ù<ma ld.nerala are 

arnanged in alte:mate banda, up to 2 !Dehd wide, rioh in l.ight and dark 

ocmatit~nt•• 



'l'he Hhiet ia oœpoaed la~ ot uall tlak .. or JIUINSCJYite 

and biotite vith 'ftri&ble UDttnt• ot quartz and r.:tcàpar. The tJ..akM 

of JliC. &re senerally D0t IDN than œe-eight.b ot an ineh &C1"088 but larger 

rlakH, up to one-bal! iDch, wre noted in the xmolltha near Callpbell 

s.ttleJNDt, in the westem part ct tlw HU1T1l.le ara.. 

The .rreeta r4 the 1Nn1te intl'UIIiœ on the pre-SiluriaD aedi.amt• 

aay be tairq wU obaerved alq tha road MtVMil. c.pbel.l B.ttla.nt and 

South Water'fil.h, and about 1 ld.le DDrUl ot the to.J'INII". GenerallT, the • edimmta 

cliaplq little, ir any• •ont&ot ~ ....,_.. ~r ot a aUe ot 

t.hl eont.act • 

1 Spotted ela tM' are ~ed in the eutem part or the 18.ll:dlle 

area, along the l"oad between Upper Sprl.ndield and Lowr CaTerirl.ll, üeut 

1 ld.le DOI"'bhvut ot the fil"St naaed plaoe. 'ftw llate ia 1d.thin cae-balt 

llile ot the aranite and 1• probabl7 the rMult or eontaet •ta.:>rphia. 

Tbe alate 1tt d&rk IN1', ~ rook, ww.the~ to l1gbt &1"87 1 wit.b 

flllllll black eoloured e'YOid. 1mote1 Ol'l~ ot an inch aarNe, aoa.tt.ered 

thrcrughout, M1erouopioal.1T1 t}.Ie rock 1.a cœposed of ld.oa, pd.nc1pa]..l1' 

lmHarite, 1d.th 1Q18ller &1110Ulta ot biotite, quarta and ohlol"ite. Tbe t~t 

eaNit.'t ot ooœentratiœw ot •eoondfu7 ld.oa and ohlorite, vith l"&Dda 

orientatierL (He F1&ure 17) • 

Gntc ahloritio aohillta have bec cWvwloped frœ the al&tetl and 

argiUitea probabl.y u a rel!Jtùt ot ahear:l.ng, uar the .wth ot Acker 'Orook 

in the northeaat oomer ot the Wood8took ana, aJ.cr:ag the Heoklad.c r.lftl' ùout 

1 .U. abOt"e lforton Dale in the oentrsl M:Ul 'rllle area. 

'fbare are G;KM~Ul"'M of a •tamorpboeed rock, tor whiè no aa.. 11 

IMre ~~U~eeeted, œ a bill about coe and a balt allea DOl"tiNHt of the town 

et MUl.Tille. Mesueoptoall.7, the rock 1• l1ght gpq, aàHt. WJ.te, 



~·-~-,-.· .. 

ttne-grained, and ruat .talned. '!'Mre t. no ftidenoe of bedd1ng or otber 

pr1ary atructuree. !be rock 18 eenrely ahatter-'.J it 1JJ ditfiault to 

obtain a baDd epeo11Mft cm vhiah a mou,~t ot Ja:>re than two tnohes 

oan be •€W• M:lc~, tlw rook: 1a •ampoeed largelJr o! quarta aDd. 

kao:Un, both in aJ:1IU].ar trapente, and set 1n a Ter)" t~ Mtrh, 

or groundau• ot quarts and 1erid.tt., !be tnc-uta aeuure about 1 • 

br' •• The rock ta• the appeare.nce or h&Y1n« beal m;,.l.ite new ltrelsia. 

Tbe age ot the rook 11 UDlalowaJ beet.œe ot it• •tulorpbic abaracter lt :1.8 

ineludtld. in the pN-SUur!.an.-

1-.r WloJcbn 1n the •uthem Wooûtook area, pre-SUur:tan \htnl.T. 

'bedded •latee are bMv:lly lta1ned vith .-qanue ande, 'l'he alata wo 
1 

ooata1n a .t'air amurzt r4 1roD u ueqa et the :I"Mk gan the tol.l.Md.12s ~ta • 

~~~••••••••••••••••••••••••••2•08 per aeat 

<h a truh tu:l"face the beda of wte are altematel7 li&ht and d.uk 

11'"11• Beo.auae ot -u. f1De-gr&1ned natv. ot the rook, 1t waa not poeaible 

te determine eitlltr \he ld.aeral.017 or tlw dilpot~ition ot the iron arxl 

wggu.••• 'lbe writer 'belift81 the i.1'GD &Bd MQPDeH are b;Jdrothe~ aad 

direotl;y ueooiat.ed vith \he intru.ioa t4 a ueartv diorite au. Tbtre ill a 

eoati.Dg of u.ngane" aide aJ.cma the joiDt•.. &Dd oa tJ. apoaecl .urtacea ot 
the diorit., Bol"Ul and. •euth, alcms the lltri.ke ot the àl.&tee, the :roaka u-. 

tJpioal pre-SlluriaD pe:r-creen ela tee. 

ftœtug, The .trulture of al1 the roeU in the &rea wUl N diHUBBed 

later 1n the eeatioa ••''na wtth ttt.runu:ral OeoJ.cv. 



Qdr1P• The utUN ot the pre-SUu:ri&D eed1•nte vould auggeat 

that the;y vve der:$.Ted .fralll a acn-cranlte Mn-aM• 'l'be land wp~ 

the ater1al 'NU p~ ccapoHd ~ dark ooloured HdiJaontar:v, ~c, 

aDd baaic igoeoua rocka. Beoauee ot the a1w1lazolt:r of the pre-Sllurian 

roaka cm:tr large areaa and the ... ro11:.7 Gr OŒt.erop, the writ.r wu œable 

to determine aur lateral thioJœniDa 'r ~rMiling ot the Md1.'11erlt8, .. 

~equentq the ttOurce ot the ~uriu roc1r.a oould DOt be loca~ · 

'ftw Woodatock aad KUlY1l.le arue are lDeated vell 1dthin Sehuahert'• 
1 2 

Hw Bruanick a..uticl.:l.na ' and Kq'• .... lelt • 1'be 11\bolocr ot the 

pN-SUuriaD Mdblente do• DOt ooinoide with the~ ot roak tbat wou14 

be apected to be to.d vlthin tbe boundar:l.• et tM~ teaturee. !he 

pre-SUur:t.aa in the areaa oaata1n œ wlO&Dic .-ter1al., tbie al.œe wuld t&ke 

it out ot the Mqog Belt u ~4 b;r lq. the ~. 8latee,and 

arglllitH,. do Mt tgree ldth tl» tn- ot w1MntaU.oa tnnd on web ridD& 

and/or pollitive aNU U l.arlticl.inM, 

'l'be litholou ot the pre-Silurf.aa ~ut.e vould place :l.t. t~o 

~Dt iD Hnral ot the ci:Utenat. ~ &n'811ged t11r lrtnt•:bl, .Sl.He, 
3 

&lld Dappl ... 

2 
Kq, M. 1 lo~ '-erican ~-~ a.ol. Sao. beriaa, .... 48, 

P• 49 (1.951). 

3 
~ill, w, c., Sl.ou, L. L. aDd Dapple•, 1. c.a Sed1""Dt.&!7 

'lectonice and Sec:H.-ta17 ~ J Aa, Auoc. ot Petrol4NI Oeol.., Bull.. 
fol. 33, PP• 1SS9-1891 0.949). 
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!bue poa.:lble t.ctooic envitotasatll are u tollawl 

1. Uœtahle •bell - tltl9ial-laewrtrinl 110]1-an. 

2. IUracratonio budn .. !DtruerlUc
1

• 

'· ·~ .. ._ritie aDd. 1ntranerit!c. 

rz.. the ÜOft 1Jit011atic it GwlA 'be ~ttd tbatt tbe 

pre Wur!an Md1'1l181W WN dço81ted in oae at the tollow:ln& placee a 

1. Uœtable ëelt ot tlw ..., ~ paat.1al.ine. 

2. IJltracratord.c 1au1D in the lw Brt....s.elr pmtS.oltn.. 

'· ID a ...,...un. • .S.t.her the at.~ ...,...un. ot 

Seb-.rt or tbe lllpa Bllt ot lq, 

~· ot ft' oan:tea iD the pz ... su'Ul"1.11aa .tl"8ta th• t.~Mr aut ._.. beat 

qpo.ited 11'1 a ~wHne .. ..m a~ OCJ\\ld. haYe aieted 

alcDi the r»rü..t ltorder ot tlw lw ~ak paaticlbw ( BQ18d.ag \hat 

the ~ 'bordar ot the lw ....,llld.ek pant1ol.1De S. p1.aced a tw te. 

ot liU• ltC'Ntbeut f'loca the po.tUaa outlJ.De ll.r Se~). 

Ali• the p~ubn .trata are the al.deet lmONr1 roclœ ~ed 

ill tbe Woodnoek and lfUl.,_,n. &NUa A. there wre DO toed..l8 tound in th_. 

1'0011:8 a mre preain Mt-end natlcm ot the -se -..t be arrf..Ted at :t.r ._ 

other -... r...u., t.ctat.iTAll' 1dctdt1ed u OrdrJrietaD pçtol1tee2, 

tOUDd about 50 .u .. to the IIOUthw8t ot t.J» areu aw-r to 'be :ln the ._ 

llt.bolosie belt u that oL \be pre-SU.lll"ian •ed:.t.aent. et the areu uader 

lftudT• L. w • ..u.q aaud.., a C:..ro-Btlurt. age to U. Hlt of ~ 

2 
Bnoot, A.r U. 8. Geological Surft7J pereonal. ecwmm1cat1œ. 



r -
~ .. 
~ • -
.g 
• 0 

~ 
• 

i 
"' ......., 
• 

i f ~ f t i i 1 i ~ 1 i 5 • f ~ 
1 J t ~ ~ ; i f Î ~ ~ i ~ i t ! 
~ - ~ ~ ~ ~ ~ 1 1 Œ 1 l r 1 l ~ ~ 
f 1 f f J ! f ~ f r . 1 Œ . i 1 f w 

,r~ 'if= ~f~~i·,J 

i!t ~~~. _ 'lt 

~ : : ~ . ~ t 1 J i 1 • é 

f ~ j ~ t ,. t f ~ " i . 
. l ,. ~ f è ! '" i i lt- f f f 1 ! 
~ ,. ' l l f 1 ! ! t t ~ 1 i 1 ; f 
i 1 - l ~ l 1 1 f 5 i ~ " ~ 

~ f ! 1 
~ t t 1 i i i t: 

} 1 1 1 
t ,. 1 
~ t i 1 ~· 1 . 
f 1 ; ' 
[ f :: 
i v 1 
i ! i 
~ f -
1 

~ c+ i i 
~ l 1 1 



-37-

-SU inn slate and 

Figure 19. V ertic 
dip rt Cale OU3 t Of Zon C 
ot th SUuri.:m expo t Oakville 
(This figure 1 a clos up of the 
atr t a in the a covered by Figur 
29) . 



the land betw.n the SUurian and pN-SUu.rian roeke at thie plaoe 

haa bMn e.leared tbere 1a no break lD the eontour Gt the land that V0\114 

1Dd1cate \be p!eltDH of difterct tllldUoJ.ying roak \;rpee. Howver~ eut 

ot thia loeal1t)- the land ia qu:lte rugged and hM.Yll.y woodecl, and 1• 

il.l;.;.auited tor aanoultur.} WM'bardl tal'IU and ol~ are J11Jilel"'U8, the 

calcareoua ioeka of tt. S:ll.ur!aa o-.rt.rlbuting ~ to the fert1JJ.t:r 

ot \be NU. · 

ar..Jal ID the ro8k ~ a1Jdlar to tbat deeoribed abwe ~ 

to be tound. 8CNth tNI THda -.n. Alana t.he re.ad eaet f'!'OII n.o.o, 
outerop11 .t ~UuriaD Mrd alatA aDd ~are tound within ;oo 
teet ot tMJi17 Mdt1ecf ~ ~atM ot tbe !Uurian. 8t:rlkee et the 

beddinc or the two roek tnn di.tt'er. about 60 ~. 

JTur the n.il.1lq \noa ~ ..,.....,., t ldJ.e eut ot DelMe, th_.. 

u • Ded ùout. 30 tHt tJd.ok ot gr.lt and eon&tcaerate. The oonglOMrate 

eœ1ta1n8 qua~•, alate, INTI..-, arg.Ulite, and ohert.;y material in 

oal.O&NOU8 Mt:rtz. 'fbe qtJ&l"t8 pebble8 ~ ln liH up to 2 inchM in 

diameter, the alate pebbl.• -.aure u ..maa 2 :lnohu "Y 5 inchea. Wlth 

tt. pit are bedll of t.h1n11' lMMed ealh.NOUII al&t.e, vith a etri~ of abotD 

'S deiN4MI ed a dip ot about. 90 ~1 tM srtt 'br gre.ded bedd1ng 8hov 

t.be ~ to be to the wst. !be taa&l .. Nte and gr1t wre at or n.J~ the 

-.. ot u. auur:J.aD. 
SUlll"iaD and pN-Stluriu l'MD are tÇOHd w1thin 1000 t..t. ot 

eaob other abaut lld.le eou\heast ot Deb.oJ in thia looal.1ty there 18 alH 

a ll&rked dittercee in the lithologr and attitude betwen the tw rMk -eyp. • 

In the Md ot 1 ..U Draak vbieh tlow œrthward to joh ~. 

ilemrmekea& dftl' ùoUt -. lille wut .t Wood.ltook, tlwft ta au a:poeure 

cd 9Uur1.u elate. The el&t. S.. tb:hü7 bedde41 da.rk grq, and oaloareoua. 



It 1e HYerel1' ooDtort.ed and eut by ur.aerou calcite veine. TM brook 

'Y8l.l.q followa 1 for about 2 .Uea, a marked break in the topograpey - Beat.l.T 

roll.1ng tarmland to the w.t and eteep wped, hea~ wooded oountr,y to the 

eut. 1b1ll break_. be well obHrnd in 'the urS.al photographe or the 

region, and can be tattendecl tor about cme mUe DOrt.heaeterl1' fra the 

Med.umekeag rinr. Tb. ln._k 1a irrt.erpNted u ret'leoting a tault tol.l.Gv!n& 
th• 0«1t.Mt 1tetwMo the SUurian and pn-SUurian eyet.... 

Nctrt.h ot Woodatoek the cont.aot betVMil the Siluri.an and pr.-Ulurian 

b CIO'ftred ~ J'OWlger Hdim.trlt.a • 

ares u here •d4t to deftDe the lJJd.t. ot aU OCcurrclCU ot te~ 

and/CR aganiteJ."'Ua roclm, in 4oiJJg thia three d1atinct IODN are I-.niH4• 

The oantaota betWMl'l the IIOI'1H have not bHil obaernd, bowwnr 1 all tm•• 
1 

appear to be oontol'D.ble vith =• az»ther. Wlth the possible .-.ption ot 

Z.. A ln OOOtact vith the ~uri.an, theae three sonee ~not han 8117 

ltre.ttaraPJdo •' p1 lloanee, and ~ tm. repreeent taoiea chang• 1n one 

atratigrapl:d.c horiiiOilt Beoauae et faldi:Ds and faul.ting vithin the SUuria 

and geoeral acarcity ot outorop, ao eatiatactor,r .. timate~~ on the thiekneaa ot 

the~ oan be giveD. Tbe thNe .-.. 1nto ltbiah the SUurian ie d1Yided 

are ae tol.low8 1 

C Da.rk lftlr oa1.oaNou al&tM interbedded vith butt wathering, 
&l'Wir-cree ~-. ~ alata and~ ..... 

B lfd.nl7 ~~ giW.y1 IIDd 11'"11 alatea v1th ~ 
~ ~~ I"I"&Oa., 8Dd1 l"fll'e1.71 u..t.oMa. 
~ ~ fil mcpn1feroua ~tite and thin 'bed8 ot 
red al.ate are eùo totmd in Wa .... 

A ~ al.at-.1 llaDdatŒ .. , and ~ .. ldth Jd.Dor 
~. pi.t. &Bd tKmile~MrBt... 



Zaw A, Thne rootœ ocour aJ.oaa the oontaet vith the pre.SUurtaa. 

Tbe7, in part, tona the bue ot the SUurian 1n ttw area. Cona1011eratea, 

which e.re tound at severel. hor.t..o.rul ln thi.a mne, aontain pebbl• ot wte, 
grçw.cke, and argillite, wh1eh 4110Hl7 ~· p~urian rock t1P"• 

The bulk of the •terial ot thil IODe ~ 8"1f...gree:D sl.atu. 

Interb«lded td.th the alatu are IN7-Il"MD u.ndBton .. and greywcU., 

U.Utone beda, œual.ly not 110re than a tw inch .. tbiok, are fouad interr

'bedded wit.h tlw 8l.atu. Daril: I:NT1 ....mat caloareoua 8latee are &lao' 

toœd in tbie di'f'ie1aa, Grit ud ooncJ••rate &lao tona a 111Dor Utbologia 

\7JHt ot Zone A, aDd ocnr 1D œ.rrow lentiaular 'beda, DOt aore tbaD .30 tNt 
.... 

thiok, whioh are apoaed fini" d:btanoH ot IlOt Mre tb&D 200 teet. ra- -
caae did \'wo apoaure8 ot OCOil .. rat. appear to be on a a1adlar atrati&rapbie 

horison, and in no casa d1d. \he eaa&l-.rate reet Gill l"'Clœ that oould lM 

regarded u pre-SUur1&1h 

ienl Be Tbe l.bd.ta ot thia .one han been plaoed 10 u \o 1nolude 

all oeournno• ot JW1&Uite1'CN8 and te~ rocka in the area. It le 

d1.atiaotl.7 1 ... oal.car.ou tbla Z.. A, Dut a~ to be oonto1 rhle vith tt. 

!he "-t «ÇÇaura ot the rooka ot Zone B, are al.Gq the 

~ Rl"hr and the Canadian National Rail.W1' traok, eouth and eut 

ot BallArril.l.e. 1'iw roob are pneftl.J.T ~ alatee, 1111\h intel"'Mde ot 
Uaht srq and creen alata, JIGt .,re than one lrlch thiok. The alat.e are 

quite andy and o~ pde irtto eand8t.one and grçvaoke, Liaest<JM la 

rare. A bed ot U.at01141 1 at leut l teet thiok1 wu noted on the RŒtb .:J.epe 

of Mooey HUl 1n Ulod.atica. with iron toratioD. 

Fualla nre t0l11111
1ta ll"W7-Sl"Nft al..&t. 011 the DOrth 1Je.Dk ot the 

~ R!Ter about lldlae bel.ow the ltridp at Bel.l.nUle. 'l'bus toaaU. wre 

idelrt1t1ed u Mgpocrpt• 81>•• et. )!. tJ.intoDwil (Han), and ind:icate the 

lcal.Q', J • F • t The OeoJ.ocy of the WoodRock area, Carleton and York 
Countiee, Mw Brmsv.lckJ tleol .. ~. Canada, Ma. 19S p. 9 (19,36). 



SUuriaD age of the rock. 

Foaslle wN a1eo touartin a oonglciDerate al.crlg the northem border 

ot tb• WaodJrtock aree., about t.hree 8Dd a l'alt .u .. · DOrtb ~ the vUlage ~ 

JaeDoavill4. t'be oœgl..,_te oceur.~ ln a.uoaiattao v1t.b lrœ forEtloll, 

Uld ill canpoaed ot pebbl• and tr.penta ot ~tite, red U'ld green slate, 

ebert, quarta, 8Dr1 fonU •tert.al, ~ tn oaloa~ a.mt. The t~.U 

Mter!al vu ..-tDed 1D the atttou ot tM Pal.aeontologioal Dl;v1B1œ or the 

Oeolac1aal 8œw,r et Qalella, 11114 vu 1deot1tl«' u orinold. art... and !'aJ!I!itM 

albltnè!A (roupt)J the latter iDdicatee a IUuri.aD ap tor the acata1B1Dc li«W. 

Tbe irou md ......... dell :roake 1D tht. ..,. lMllJde Nd Ill& tu 1 

..apDi.tel"'U8 twat1te, aad sn- mt•• &ll ot whlch œ tM VMthlilnd eurt~oe 

ue hM'ril,7 eoated vith Dl&ck .....,." a:d.tt.. The alat• are all t.Jdnl7 

'bedded, the 'beru~ AN UR&l..13 not IIDre than OM-qUarter of an inch thlck. 

Ail oecurrace st red llate ld.th interbed.ded ha~atitll .... to\lnd oo 

the DOrthwetrt alope or Oak M.1mta1n 1n the aout.hem part of tlw Woo<latook u.a. 

Tbe a.otual tKtalt ot the te~ roelal ia œkn<Ml bec&uae ot the ~ 

woded ohare~ of the coœtrn hcwver, ~nNI and the CGIIIpOilitioo ot the 

aoU ltllow tbat it 1• at. leut lOO reet ld.dll aad 500 twt lœc. 'l'be ~tite 

i.1J :ln Mel• about. cae foot t.b1ok 8DCl ia quit. tiNU.to The wathered aurracee 

.t the :roolal are ooe.ted vlth • l.qer or .aDg81le8e oxide. 

'fhe ~tite appe&r'll to M definit.t.y eediaoot8.17' and in DO 'tltq 

Nlated to ne&l'll;y intNaiw :roca. P.re-8Uurian Btrata are -.poeect iD the 

Yi.WtT lNt. not. ix&. T1aible oœtact vith the ferruginous rootœ. Altboush 

thi8 OCG"t~J'%Wl~H ~ m.&tite aT De of pre.StluriaD age lta litholog ta 

11ailar to the terruginoua •tor:lal of Zeoe B ot the SUuriM IIY8tem and u 

auoh 1t could be .u out.lier ot that Zou. 



ot,her iron 8Dd IIBllgE-.neae depoeite in t.he area are deecr:l.b4ld · 

later in the secticm deaHng w1th ..... pologr. 

lsf C1 TM laet diviaioa ot the SUUZ"ian 1.D the &rM is tbe 

ralatt~ more~ c.aloareous roc1al ot ZoDe c. TNr are ~Md iD the 

DOrthveatel'tl pBrt at the area aDd ..,.. oont'œwable wlth the roekB ot 
Z.. s. !bq cœatat ~ ot dark grq calcareoua lllat., vith 

tnterbeclded Dutt 'W&theriDs ~ MIK18tœe~ alate, &nd &rtfW8.oD• 

!he but apoecrz• ot the 1'00ke ot tb18 80De are al.GIII the ~ 

!be dark crq datee are ft!7 Wnl7 bedded, Id~ .-tortec~, 

C..e r1pre 19) and •amt' vith -.lcit. ft1M. !he eanr.t.tone, &la te 8D!l 

~are int.rbedded vith the dark gny elate, but appear ln greater 

and «reater quantlt.iM tl.a the duk ~ alate u Zcm. Ble approaebed. 

P.tlGP• ~ are DD pllllal.H or t~ ot gl"81d.te, DOr 

b tbere a.rkoM in the SUUJ'ia .trak at the W..OCS.toek &rMJ 110 it ..,t 

be uNIId tbat ttw•• roelra ..._. dut...- tt. • ~te krrme. !hl 

~ Nek ana ttn" the lllu.riu ..,.Ur ata •• ~ •'•"•r t.o tb&\ 

vld.ch nppUed. the pr..stllll"ian ...,,..,.._ tlaat u, aOIIpOHd ot duk ocWMared 

~ • ..._rphio, aDi Maie :tp,ee,. :rveD. Ae ia the C&H 4d the 

pr1 M.luriaD Btrata DO la\eral ~ •r thJeken2ns ot 81UUI'iau roelra 

oould be ~•l'lli.Ded tor \1118ln l.loatilll tlw IOUI"Ce ot the MM-awt.a. 
1 u .. 18 ade o.t lralbtd.u, Blou, aDd. Dçplee 1 ~~ 

ol&H1t1oatiœ, in <Wte:rwin4na the fiODditiou et dçotlitiaa ot the auurta 

roa., and the tollowlq .,.,,. 1ate of ~1t1cm are •uueeted• 



1. Stable Bhel.t - :lnfraneritie 

2, Uaetable shelf - tranait1onal, epineritic, 1nt'ranttr1tio 

3. Intracratonio - Wraneritio 

In new ot the p:nteent knowl.ed&• ot the Appalaohia.na the 

prennoe ot a etable ahelt u renot.. 

Aa -.ntiœwd. prft'io~ the w.odatoak and Mlllrille areu lie 

well1d.th1D Sem.Mrt'a Bev Br'UILiv1ek SMntiollne and lq''a Jfa&og Bel.t. 

Dl' IIP9in& the DOrU!wut border ot the llw ~ patlcl1ne a tw 

ttaa ot aU• to the .outheut• teetaaS.o OODditicaM ot œ~~talüe 8belt 

and tnnaitional, epineritio, &Dd. Wratael"itio Cl'Yiraament• aould De 

otÂ&iDed aloag tbe 'border of the puttol1De. 

Aa iatraoratoDic bu1n with 1ntraneritic cri.roD~~~ent oould 

ban trd..ted vithin the New &rmwtd.ok pentical.ine, and. ~bUll provid«l the 

41DY:irclll'a.ntal •onditiona u 1Ddieated lv' the SUuriul 11\rata. 

Yalun1a rooka ot SUurlan ag,}, an a:poae4 in the u. 

adjo:lniDI the Weodlteok ana to the aorth. Although there are BG 'WOloanio 

l'Oike 1D the SUuria ~ ot the WooUtoû area, the Y'Oloanio rO.u -.;r 

be ia the •- laorilon aDd \hua aatiaty eood1tion8 ot '-l''• .._. Bel.t .... 

aa far aa the proenae ot -,olacdo rot;k 1a ocncemedJ howYer, the S:Uuriaa 

• .,1ment. ben &re mos-.,ooliN.l. rather tban eugw;yue11nal. 

The bulk ot the tp.crws rookl 111 the ~k and lflll"f'ille area 

bu not bMD aa•i&ned to the o.na:tm ~. TbotJCb no proot ot a ~ 

aa• ot thue roeka 1a fouad vitb.t.D theM are&$ th.tr 11w:U ar1tT~uad oontiDuity 

lcaJ.q, J. F.a op. Git. P• 10 (1936). 



vith rocke of known Dnonian age in other areas are conaidered, b7 the 

writer, to be reuonably' adequate proof of the Devonian age aeaigned. 

Iktruai .,. .. 

Volcanie roeka occur in the IOUthem part of the Woodstock area 

near Oak MountainJ and 1n the north central part of the M:Ulville ara.. There 

1a alao a II1Ball aru. of baaio TOlcanio rook exposed in the latter area, about 

one and a bal.f ad.lea aouth of lorton Dale. 

'l'be yOJoamc rook DKr Oak Motmtain ia a dark grMI'l, f1ne...sra1ned 

andeaiteJ it OOCUN in JI&Baive, porplvrl.tic, and GVBdaloidal. taoin. ~ 

and a auggeetion of tlow barld1ng in an apoaure along the road about one-bel t 

Jd.le eaat ot Oak, indieate the volcanio orig1n ot the rock. Tbe u:ygdul• 

are typioal..q noid, about 6 Dll1 l.oag, and are oompoeecl of caloite. Phaoel78ta, 

vhere 'Yiaible to the naked qe, appear to be either reetamgul.ar oQ'8ta]A ot 

a lidlite feldape.r or a dark brownieh-green atneral. 

Under the ld.oroaoope the rock 1a 11een to be OOIIposed uaual.ly of 

pheœor;yet. of aoda ... rick plagioclase teldapa.r, in a felty, pUotaxit1c 

tmured ~· of teldapar latha ot GCIIIPOBition ot about AD:35, and a 

~ altered ferrœagnuian aineral.. 'lhere are apoeurea ota l.1ght 1"7 

fine-grained rock on the ealltem alope of Oak Mount.ain, 4DQilta1n1ng pheœol")"Bt• 

of a ~ (idmtitied u alJiite), and a h1.sblY' altered plagioelue 

feldapar. Th•• phenoceyata are eet 1n a ~e croundllan 

which ia nov white ld.oa, ùlorite, -.netite. In ·~ thin aect1C'Jil8 there 

1a a Nia pilotaitio klctureJ thi• rook _. at one t1me have been either 

an and .. ite or baAl t. 

The age ot thue wlcanioa 1• not datin1~ knOND. In the Md 

of Pokclloouhine brook, on the wet eide Gt Oak Mountd.n, tlM coataat 

betwec SUurian roob and vt.t appeara t.o be undal.oidal. andulte vu 



F ~o. ~t, bout mil north o~ A7ors 
Lake. Cl'o s nicola, X 26. 

Figur 21. AJvgdaloidal b al.t, on mil south of 
Ayora Lalœ. The calcit • Cros à 
nicols, I 26. 



.f'•, ,;•. 

1 
de8Cr1bed DT Bailey •• tollowe 1 

• - \t.re are, 1n the 'ftllcr ot the brook reterred to, 
~bine broolÙ 1 ledge• ot a 'nl"T h&rd greenillh-
CIV ftâ.crular roak, aonta.ining dariD-brmG priaatie 
·~ ot aucite, u well u bed• ot wbite weathering 
telapathle q\l&rtld.teJ theM belr:rc 1a tura onrlapped 
lv' the ribboned cal.e&NOUII llat• whieh here reprMent 
the S!lur.l&n IY'Bt..." 

tlw vr.lter ,.. un.able to locatJ',..~.ure deeel"lbed b7 :&.1 l q • It would 

&ppMr t.hat theM ?Olan1u are ~urlaD, partq troll Bdlq'• dderipticD., 

&Dd. ~ lMo&UM the wterope ot andNite are fiankecl bi' (\houch not 

1n "fiaiJale eontact ldth) PN '.lluri&D •edi.Mnt•• 
luie extruaiw roaa are gpoeed. in the north central part 

et the lf11l"f'ille area, and an kth andellit.. aDd bu&lt. ot .. d.ve, 

porplv'rltlc, md undaloid&l taoi•.. ( ... rtcuru 20 and 2l.). !be roca 
are g .. ral.l.T dark sreeu, ~. lfith reetangular pheneoi"JWte ot 

11h1te teldçar. Allndul.,_, where tound, are eœpoHd ot wh1te to light 

p1nlc oaloite. Beddbc or bancHnc wu abHDt 1n aU apoa~ CMII1.JM4 _, 

Sn ta:t.ure traa pil.etax1tic, tel'Q' to traohJtie. The tel.cmJ»,r vu plaaioolue, 

'ft.1'7'lDg in ~itioa trœ .Aa40 tc AD5,. !be teh ·~aD ldnerel., vtwz.e 

1\ ooW.d. M obaerftd, i.e tound to 'be baNltie borDlùende, and 1a ~ 

al.tered to eblorite. Mlpetite ia t&bq abuDdant. 

'l'be ap ot theM '1Vlean1e l"'CCD 1a UDCertain. 'lhere ia eri.4tDoe 

tbat tbq are, in parl, late SUu:rlan or earq ~ ID the adjoin1.a& 

ara to the DOrth the~ an apoa~ ot ceo&lœerate eonred oonto~ 

b7 ADd;T 8late. 'l'he -.:L-.rate eODtailw pùbletl ~ m ..,-gd.aloidal Uld.Nite, 

wbieh appearw to be :relatecl to the wlunlea ot the Jf:Ulftl.l.e uw.. !lw Andr 

~q, L. W.l op. oit. P• 17 0.SS5). 



ltl.ate oont.a!..rw toeBila which bave bHn placed 1n the Dnœ.tu. No pebblea 

et igneoU8 rom lw.n 'been fouad in the ~rat .. ot the Silurian or 

pre-'3Uur.l.an in the region. Rmce, it would appear that theae wlcanic 

rooks are late SUur.lm or earq ~ooian in age. 

~ bori~ 011 tbe wlcanic roak8 1n the 110rtbt m part 

ot th• HUlTille area are coarM elut1.e aed!•nt. ot C.rborlit'erout ageJ 

the •ter1al tor th•• a~ wu derlftd in part f!'OIIl the tmderlytna 

ctrwd.'nt rooka .. Qawberw 1n lw~ vhere th1a uaoeiatleo bu 

eoeu:rr..t, it bu bHD ahftll \bat tbe YOl.Mnie roclœ are~eroua 
as•l• 

Tbere are tvo apoe~ ot a dark grem roek &10118 the I'Oa4 

al:tout œe ad. a œ1t .u .. ltO\âh of lort.oa DtJ.e 1D the omtral part ot the 

11111Tille ana. The roek 1a quit• aott am tt.n.-grdned, &Del oœtaiiUI -

..,..tulea and phlmoJ71rt.•• !he~ are oaços.d ot ealeite, and are 

&Doat '• aerouJ the pbiDeoey.tll are at vhite fel.dçar, ro1.1ghq rect&rgular 

in outline, md rarel.7 tmar ' or 4 • l.cma• tmder the Id.~ the rock 

vu too ~ altered to al.lov the ideutilleatiœ ot tbe orlgtnal. ld.neral 

oezwtit-.utaJ alteration pl"''duct8 1nclude ohlorite, JlafP"l8Ü"t4.r antigor1te, 

tmd Mri.Gite. 'l'he texture appea~ to han bMn p1l.otaxit1e. Tbe rock Wa 

prollabq an aDdeeite or -..;tt. Tbe ap ot the roGJr 111 tmlcmwDJ how'ftr, 

beeau.ae ot lta llthology lt hu bea'a iDeludecS heroe wit.h t.he ~' lNt. 

Jdaht wall lM pr...suurtaa. 

llltrwd:na 

'l'ha Nlationablpe betwMn ttw ftrl.OWJ type~~ ot 1ntrua1'nt roca are 

'UI11cr1cMl-. It a pouible tlw.t tb.y 1a7 all beloog \o the ._. period ot igMoua 

1 
Muller, J. E.t Qeol.CG' and Coal Deposita ot the Minto and Cbi:.:-m 

Areae, New &run.wiekJ O.ol. SarT., Canada, X.Oir 260, p. 11 Cl951). 



aot1'Yiq., 'flMw:y will be dealt with in the order ot tMir areal importance. 

GBANITL GIANCO:I;ORI'l'j1 SjENilJ. The acidlo intl"U1Te rookw that 

oocur 1n the HlllviUe and Woodltock areas are either part ot, or ewlated to 

the great granite b&thollth that cute diagonal.ly acros• o.ntral Hw Brurmdck 

trœ ~8t \o northeast. In order to tacilitate the etudy ot theae rocka 

the :aaa1n granite ••a and the related etoeke have been aina namee acoord:!Dg 

to their poaition 1n the &l"M8 UDd.er etud;y u tol.low (••• Pigure '0 Page 71 ) 1 

1. Pinder-Kelnd.ok 

2. Springtield 

3. Oak Mcnmta1n 

4. 01bMn 

fJ.ndtr=Kmd.ek. The Pincle~tmd.ak granite underliee about 25 

per omt of the MUl'rille aroa. It 1• irregular~ elcmgate trca 2 to 6 

ld.lee ldde, and auta diagonal.ly acroes the eaatem balt ot the area, trca 

near Cul.lerton and Pinder in the 110\l'thwNt to the headwatcra ot the !uwick 

r1Ter 1n the northeast. 'l'hi• arauite asa 1a a toague ot the C«Jtral. New 

Brtm.wiok bathollth that underliee about halt ot the adjoinlng area to the 

•outh· 
Onr .,.t ot ita areal ext.nt the P.lnder...Ketndok gran1:te oceup1q a 

lov b.It along wh1oh .tlov parte ot the •jor •treama {Naokawic and Kuviok Rlverw), 

'l'be adjacent h1ghl.anda &N occup1ed by other :rock t;ypea. It 1• onJ.7 1n the 

:northeaat comer ot the &rM that the granite underliea the higher point. ot 

groœd. Btoauee the granite hu beten d.eeply weathered it ie di!t1cult to 

obta1n a tre•h piece tor atuq. The et rea becm are normally the œù.T pl.ac .. 

vbere relativ~ truh :rook mq be tOUDCI, About ce .Ue to the DOrthwet 

ot Taperanae Vale 1n the aouth oea.tral perl ot the &rM, eroaion hu not; 

lWIOYed the relati....q- eon, dMpq weathered «ranite to ari7 utent, eon.eq~ 



tlûe hu. led to parte of it bei.Dg apped aa a eeparate œdt UDder 

'~ed granite'J the cli~ei• ot 'Nbioh will appear l&ter. Tbt 

Olll7 apl.ite .,.. wtting arsr fit the grurl.te •ssea in the aNII.8 1a fOUDd 

iD the MCI"''pottecl sranite no~ ot Taperance Vale. 

The P.lnder-X.uvielf puite rarJBH 1n OQloUJ" from lJght; PIT 

to pia111 al!1d. in grain ain trca -.dlœa to OO&rHJ t.t la in part po:rpbJritte. 

WithiD tM 1touDd&ri• ot the intrad.ve tlw llinanla pxeact &Ne~ 

the ._, ~ tM1r rel.aU.w pl'GpOrt.iou ditfer in dUhNnt parta ot tbll 

pudte -.,. Jflnerala preae1t in~ al.l or the specimens I!Dmm1ned are 

quarta, ort.}1oclaM, ld.crocline, pert.hite, plagioolaee feldllpar traa An5 to 

An25, nroop, and e<WIIX'fl'ily aphcle, chlorite and -.gnetite. en. or •re et 

81ot1te, .homhlende, and.mut5CIO'I1te, wre wo idmldtiK in the·~· 

c... Figure 23). 

'%he 1mlk: ot the roelc ot thie 1nt1Ulve la a Matite P'llft1te1 

ooaree-grdned, and pnerally pink tol.oured. Qarta, teldçar and lWrtite 

are J'Md1ly Tia1ble to. the iJaked qe. lfUrHeoptoalJ.T, the rock wa II4Mll 

t.o be b.Jpidia.rphlo aranular. Pladool ••• teldçar waa pneralJ7 Ml1ed. 

I:a au;r placee, tlw roek bu lJeen alteree!, the teldaprm~ are al1 cl.cnJihd vith 

Mr!eite and kaaltn, and the biotite i.e replaoed 'by' ehlorite and -.petite. 

A biotite graD!te cpoaed in the Md ot the Naakavio Rl:nr nar 

the highNa7 bridge at Cullerton CGDtaina phenocr.vata up to 2 1nches long ot 

pink potah feldçar. Pol"JÀVritie biotite gn.n:lte w.a alao tO'tJftd near the 

Kuwiek Rtwr above Bart,cm. 

Speoi-.w ot the intrullive takc tl"œl the northerraoat ~ 

in tba aru ahov that the J'I()Ü there hu the GCIIIpOIJition ota ~te. 

b:. hae been a OO!Wic.ùQoahle increue in -..! pl.ag1oelan, biotite, aa4 

bol'llblen<W, vith a oo~ decreu.e in quart• and potuh t.:t.œpar. 



Figure 22. Biotito g ~~ J in rail eut about 
mUe north of rton. Cro s nicola, 

magnification X 26 •. 



Spr1gst1e1d• !he Sprtnctial.d 1Nn1te, ~Md !n tlw at~ 

80Utheaat Po~ ot the MUl'Yil.lA &rM,t ir •Mnt1all.7 pe.rt or the P1nder-
the 

leawiok grald.te. ID tact,A tvo bod1• are joiDed 1n the adjof.nina aNa 

to the .outh. It ir tberetore part; ot the central lw :anm.wtck crudte 

'bathollth. 

!M Spr~Dcf'1eld. aranlte 1.8 wU apoeed near the a.tt~ f4 

~ .. the lll.naquae at.wr, aDd alcac the bighvq' in the 'rld.Jd.t.T 

et ...... IIJJ.. Al~ mJdlar tD .. .,...s.tioa \o the ~-

aran! te, tbe vriter cU.d nat tlD4 1187 ......-w• of the 8prinlfie14 

gr&Dite iD 1llbUb tn. rook wa JJOrPvri'le or oont.d.Ded botdü•de• !he 

lprJ.Dcfteld arulte ecata1D .ttbe· •Jrlorite or td.otS.te, md oon..,orpb.Jrltie. 

le:J..ther luclu.iODII Z»r ..Mutbr wre fOQDd in &riT ot the G:pOIIUl"H aJIIIined. 

9Jls !twtdp. ~ ot grard.tr and all1.t roca werr ttn&S 

ill tbl 'YiciJdtT ot Où Maœt.a!n 1a the rautnem part ot the Woodatook &!"Mt 

'ftle 1ntru.ift ha• an areal ment of ùout 18 ~re .u .. , ot 'Nbieh abo1à 

8 ~~q~are .u.. S.. 1n the WoodBtock area. 

'flllre ir a eoœidere.ble 411ftnd.\T ot rock tJpea ld.thi.n the 8oUBdarler 

et t.he Sntrœlft, ad it ~wU be that tbere hu bMD .110rr thaD aoe 

latrœi•, but doe to the laok ~ apowree, th1r poea1bU1ty eould DOt 1M 

cçüred. llriher. 

!he POek apoMd on thr alepee ot Oak lbmtdn bar a Clœpe)td.tlOD 

uar tbat f'1 a quarta diorite. Que.rt. ..-. up J.ur than 10 per emt ot 

the rook, 17rcmeor, identltied u ~Uiite, tome ùout. 10 per Hllt, 

ud the ~ ot the rock 18 takc up \7,r pl..agioclaH trlùpar vtd.oh hu 

bec too hSpl7 altered tor idmtit1Gat.ioll, -anetite, eœ. p;rr:lte aDII 

eblor!te. lortbward rrœ Oak Jlcnmta1.B the rocka apored Noœe •re addieJ 

1d.th ~ taci• aear the omtral and nort~ partr, wbere apoHd a1orc 



the road betwee n..nnr:ton .nd Speer't"111•• The whole of the 1ntruain 

~ to han N8n higbl.y" altered. Jeitbor biotite nor IIUHOYite,.. 

rf100811,1Md, •breda ot hornbl.end4 and Nl.S.c atructuree ot the asme lline:Nl 

wre tound lMfre aDd the~ in ... or the thin MCt.ioo. ft&JI1ned, Gceral.q 

the feldçare wre too hilhl7 altered to pel'llit thlir determinaticm, 

lletaD:rP'd• ot the bHt rHk bu been relattftl,y. low, Specl1•na 

or~ aDd wte xaolitba t&'- tr.a aa expo~~un twnedlatel7 aouth 

or the roact betWMD Fl.tngtcn arad s,..mue, üout .. &Dd a balt .u.. 
bcB \be tcn-J~W place, ahov ae na ll1nera.b neul.Ung trca the intrueioa 

ef the ~· 'l'be eoataftl 1Mtw. the :uaelltba aDd the poanite . are 

eharp. 

!Mre S.. no llineraliu.ti• et arr,·~ that oan be lbow 

tc be aaeociated with the intrtlliœ tl~ the Où lbunta1n etock. A reportee! 

ooourrenoe ot gol.d vaa llBde aevcral year11 ago on the northeut ll.ope of 

<:ek Motmtain. Howwrv, the relation ot this 1..,01"ted oceurrenoe and the 

lltock la unknow. The ,old ~ w.Ul be deecribed later, 1D the 

MOt1aa. à•Hng vith the Baonœd.a o.olog. 

MU-., !be Glbnn gra.uite au underll.ee ùout 6 equan .UH 

ot the ast.m part; ot the Woodetoek area. &bou:t 4 ld.lee IIOUthMBt ot the 

town or Woodatoek. 'l'be Gibeœ. paniw t. probably a ltoek or the oentral 

Nw Brun8wiek batholith. 

'lbe pwllte 1.8 'b..t açoaed alma the b&nk8 ot Gibacn MUJ.atreaa, 

w .. it to:n~~~ the .n. ot aors• up to 75 tect hiP• Along thil .t .... 

t.he JOak il lJ&ht to duk piDic, ooaree-cra1ntd, bomblede lftllite• Ia tbl• 

aect10D the feldçuswre IMfl to be .U ht&hlT alterecl and tiw bo!'Dbl.eDIIe 

al.mowt entireq chaaled t.o Clhlorlte. 

Aloag the ~ • .1oh21 Bl:nr, tbe parait. oont.aina aumeroue xeœlltha, 



and 1e abo hi.gh:cy' altered, end eut here and there by di~se dykes. 

Cord'lerite ha8 be«1 tound rormi~ up to l.O per cent ot the rock. 'l'be 

te~ ld.nenùll in the rock are generolly so hi&hl1' altered that 

their origi.nù identitiee are ob8cu:red. 

In the northem eœtion ot the atook, the composition ot the 

rook ia ditte~ralt. !b. ..,unt ~ quarts hu decreaeed in oœae oaaee to 

INCh an ct«lt that it ,.. coneidered an .. ceeeor,- rather than an ••ctial 

oonsti\u.nt of the roeJc.. In ot.her -.pMUNe t~be 1a a ark:ed incnue 1n the 

UlO'Wlt ot t~ei&n minerale, am the quantit,' of potaeh teldçe.r bu 

d•reand. BDek VP- vere tound wbose OCDp<>aition vould place thea lu the 

878n1te aDd gr&DOdiorite el.uea. Jo teldsp&thoida 1f81"e noted :ln UT ot 

the thin HCticu w:am:tnod. 'l'be feldspee and the ter~ Jld.Derall 

in the northem eeotion ot the stock, u in other parts ot the -.ea, wre 

all h1.ghly alter«i, in tact, ao JWCh 110 tbat tlwir idmtifieation ln a>et 

instaneM vu imposeible. 

Tbe otbson a~ock ie unique 1n tbat aU of the base metal dçod.ta 

tound 1n the Woodatoek are& appear to be gerwtieal.l7 Nl.ated to it. A1"01Di 

the parf.aeter ot th• atoak and in a roor pendant within the ain granite 

~. are eopper, lead and aiDo INlphide dçNita. The mre iRapol'"t.ant ot theee 

depoeita are described later in the aeotioll cteal1ng vith the EeOl'lGIId.c 

Oeolog ot the areu under etuq. 

PIORI'iJ, QtJIJltë DlQRITE. GARlO• Iut:rœive bodies ~ diorite, 

quart.a diortte, and pbbl"'J WN t8UDd 1n tM north aentnù. ~ .r the 

MUlville area and :Ln the "f'1oiftit7 or the eor.rtact between the SU1.1l"'iarl 

and the pre-81lurian 1:n. the Woodatock uw.. In IICM ouea tho geologioal 

•P •bows large areaa to be \Dlerlain b7 'buio intl't181Te rock, in pe.rtieular, 

tut &rM about 6 liU•• ml"theut ef JW.lY1lle.. Tb1e Plrl 1a underlaln b:r 



. F1gu 24· Gabbro, one mUe D)rthwe"'t or Colter Lak • 
Ilote subopbitic t u and the basal section or 
amphibole to th right or centre in the figure. 
Cro sed nicols, X 26. 

Figure 25. Diorite, one mUe aouthwe t or Colter Lake. 
Feldspar are largely twinned, and appenr white or grey 
1n the figure, the remainder 1 b1ghJ.y altered 
te es1ans . Cross nicol , X 26. 



_,,.. 
•.veral intruriYe bodiea ot buic rock, their extruaive equiYalenta, aDd 

Hdi.mentary rock ot an earlier or lliJBU&r age. Beoauae ot the ir aall 

areaJ.. extellt1 the mruaiTe and Hdimentary rocks OOuld not be Ntisfa~ 

•pped u individual unite. 

'l'be baeio 1ntru81 ft 1"'0lœ 1n the northem eection ot the 

KulT.f.lle area range in ~1t1on tram a quartz diorite (here and thex-. 

approaohinl a «ranodiorite vith up tC) 20 per cent quart•) to aabbro. '1'htrr 

are general.q aedi-..grailled, lmt 'both oorarae and tine-grained phaau were 

noted. The roeka wen equigranul.ar and ltrYeral apeoi.JI.w diaplqed ophitio 

to atlb-ophitic texturu ( ... 11«ure 24). Colour nriH to a oouiderable 

eod«ltJ 1D the Yioinit)r ot ~ :r..Jce and. Ind1an Lake the rock 1• u.euall7 

Nddillh t:rc. 11"0l'l a:d.de trtainJ in the 'Yidnlt,. or Colter Lake "'lion the 

:rock ia tree hoa the iron aide •tain aDd 1• ~ht \o dark..greess 1n 

eolour. 

In thin-aeotiona ot tru. diorite, quarts diorite, and gabbro, 

the teldapara wre tound to be of the plaaioclue Yariety and wre quite 

treah. c.pontioaa ot the teldapare varied betwen AD:J.5 and ~5• Perzoo.-

ugneaian Dd.nerala wre oonaiclerab]J more altered than the tel.d8paniJ 

howwer, tho•• debenained 1n the apeciiMna axamined incl.uded augite, 

bualtic hornblende and po8Bibly d1 all age and eyperathene (aee Jl'1«ure 25). 

Pota•h teldapar waa found in eome of the IP8011Mne takCJ. from near kreN I..ake. 

other Jlinerals identitied wre -.gnetit., chlorlte antigorite, and 

apatite. 

There 1• a amall area underlain liT diorite about 3 .Uee wat et 

Mill1'1lle. It ia a dark IJ"M!l1 11ediua to eoane-grained rock, composed ot 

a higbl;r altered plagiocsl.ue teldapar, a~ ttw.t 1• probably pigeoaite, 

ohlorite and UBDetite. 



' 
roek a:posed in the eouthem part ot the Woodnook area near Wiakbaa, a 

tw mUee wut ot SpeerrUle. 'l'be rock hae bMn highl.J' altered snd ita 

original a1neral composition 1• obeeured. Relie atrueturea 1Ddiaate tbat 

a larp pz10p0rtion ot the rook vu once ecmposed of plagioclue teldape.r 

an~terromagneeisn llineral. It ia ~eible that this rock ie or vas either 

a diorit. or gabbro. 

:r.atidia~ Hat.b et the town ot Weoùtook along the st. John 

M.vv and in a rail'W'II.Y CJttt jut ewth at the town liadta, there are apoe\ll"U 

~ a dark grq...green rock. lieN qain the rook ie too h1ghl7 alte:Nd to 

pe:nlit Jd.aroaoopio idmtitioaticln of the ol"igblal ld.neraù. The general 

:uguoopio appearance and the · ~HDC• ot oertain relie etruotures in thin 

NOtiona l'lJ88ut that the roca are ot a buio ocapoeition neer to that ot 

a diorite or gabbro. 

<à mUe north and two mUee north ~ the town of Woocktook are 

tvo aall areae ot a dark green, •edi• to t1ne-gra1ned rook whoee 

ooapotdtion would place it in the diorite elase. Megueopical.l7, the rook 

vu •een to contain açgdul.n f.illed with white and pink calcite. Lfchter 

green OToid ~otoh• t 1 up to 18 ineh.. aeras, wre DOted in e.,-eral outerop11 

Of t!M roe k. The 'bletChN f appear to bave l~tq IDZ'e toldapar and te be 

tiner grained tlwl the ain boq ot rook. The woida ~ be partial.l1' 

diceeted. traament• or the ehilled borcùtr. Aqular tragaente e1•1l•r in 

eœpot~ition to thn.t of the eurrounding rock were ~, and 1 t il poeeible 

that the roolœ in this 1eotioa north ot Woodatoek reprennt either &1'1 

aDd .. ite .nov breooia, or a eontact 'breni.a of an 1ntl"'U.81ve dioritio -.. •• 

A •Uver depoait worked ln the latter par' ot the lut o..tur,y 



b;r the a. lC. Brittan M1n1ng C-.paJV, ie l.oeated about one aile aorth 

cd theee basic rooka. It ...- po8&1ble that the two are g~eti~ 

related. The aU ver à.epo8it vUl be deaori~ in the eeotion deal:! 08· vith 

the Eoonoma Geology ot the areu. 

DIA:BASE. Int~ the p~eroUJJ rooka 1n the MUlTille 

and Woodet.oek areu 1 are DUIIel"'Qa ailla and c:\}'kee ot diabaae. Ranlina in 

ld.dth .troa 5 to about SO .twt., tbeee d1 abaee intrueivea are •.t c~ 

tound u aills outting the pn-SUuriaD Mdia9nta of the WMtem part ot 

the lf1ll'rille area, and alorlg the st. John River 1n the Woo~ock &rK. A. 

d.iabaee dJiat wu .tound intrtldins the SUurian on the northem alope ot 

Hood;,y Hill, about 4 JIU• DD:rt.hwet ot Woodatock. A aill of diabaee, 

about 20 .teet w.l.de wu tound t.n contact with Silurian rookB about 2 IIUea 

nort.hwwet ot Green laa ir1 the veetem part. ot the Woodetoek area. Diabue 

~ea wre alao tound outting ibt Gibaoo lftUd,te atoek. 

The diabaae u pneral.lJ' a d&rk green rock, tine-, .edi~, 

and ocoaa1C"Jnalq ooarae-grd.ned. 'lbe a1.l.la and cV'ke• are t7Pically tine-

ll"&ined at tbe contacte and Mdi-.. to coaree-grdned 1n the a.nt~. 

K:l.al"OIIoopioall.T, the l"'Ck vas enD to be in'Y&r1&bl1' opbitio to .aubophitio 

1n textur. (aee l"1gut-. 23, paae SO ). The teldapar, whioh wu pl.sg1oclase, 

uual.1y bad a o011p0aition ~ about An55• The Jm8t coaam terrœagnu1aD 

aineral. V&ll pigecmiteJ other :wrœtenea prMeat in ~t ot the thizl MGti.Gna 

uud.ncd ineluded to"Perethce and dio~ide. lfe.gnetite w.a al'WÇ'I pruent, 

in quantitiee r.ngtng .trca 1 to crnr 10 per oent. 

In two ot the thin aeotiou tlltUI1ned the tel.dçar had bec albitlsed 

and the terrcaagneaian ainrnl. altered or repl.aced ~ .tùorite and ~te. 

Tbe Mtual ]Jmg\h of UT Olle .t tben bodiM ha8 not been •t..üli•bedJ 

howver, i.llledia.tel7 IIOUth ~ Bull Lake, 1n the M1.Urtl.l.e area, a d.iabue aUl 



•• toltow.a tor O'YV on ... halt allee SITen.l ot the aiLla are 

ud.e111ttelq lo.,u t.blul tbl•• 

.YI 01 TU IIDJlSUISr ftt IJ"Illlltel are bellne4 to M Dnonla 

l1l •1•• beeauae ot their a1a1lartv ~ &Jul eontlnul'J' wtth Dnordan ncka 

ot other ar••• la ••tbfeatena •• Jna...S.ok ea4 la a4Joiabl :pa..na et 

Jlalae, the PV17 toratl••• ne•• Late ~ewa1a ap bu ltea ••ta,Uab.-' 

troll t•• plaat r-ua, I'Uta •eedet'M.\lf on IJ'Wte, u4 IJ'Ulte peltl»lea 

ue touA 1• lta OOJIClo•n.te H4a
1
• la tlle lllllTtlle a4 Wctoctnoü ueaa 

the lftlllte illtn.dea pr ... Sllvia JOeb ml :peltblea of tlle IJ"&Ue ue 

alnm.4e.t ln the Carllonlfe.roua oonclo .. ratea of the &I'M• 'fM Sl"UUe hu 
a 

allo 'Men toUll llltra.dlq MtlMntU'J' :roOks ot Silvia. aae • lt ti\eretore 

appeara tall"~ ovklll tbat the lftllltea et the a.reaa œder stud.J art eUiler 

lal"q, 8t41e, or Lat• Dnoalu. ill 81e• 

1'1111 relaUonahtpa lt.Ween the poanUea an.4 the mo.re baalo qaart• 

aN a-a u4 oloaeq aaaoo1ate4 1zl tlM U4 apaee 1D other arne, tt appeu• 

1o11aal tat aU theaa ftab beloJll te the l..,.nlu. pvtoi. lt tb.e Toloanle .rookt 

ln the northe.rn pvt ot tille 111111'1 Ue are z,a-.e-aU.IIria al' -.,.b'-:Dewnle lD 

.... u wu •-...••te4 euue.r, ea4 u· the 41ornea, m4 l&lal»roa ue the 

latnehe equlnlen·h et theae TO loanioa ( aa4 thla ae•• to 'H qulte po1al1tle ) 

the a Barl.J DewDlan ac• ponule.te4 to.r the h.elo l~t.tndona il aattataOtei'J• 

!he Ua'baae ailla aa4 4,.Ua ba?e ltHB fo11D4 n.ttq pre-Silvlu 

au• Slluriaa H41Ma"• l.ll4 Dnoaia P"Ql"• bat the7 liaTe ~»t ~•• toul. 

11ltndbc "h• Ou1MtDlfV01ll •eü.Mn'•• »la1taae peb\lea ve toad ln t.U 

l,.nla, l• a. ut W1ll1aa, a. :Je a Ba..,_,., h U•, Jlal••• 
atolo1S.oa1 .l'la• ot the t11lUe4 M•••• Je, 191, u. S. Gel• .san., p. 10 (1114)• 

a..__..la, 1· s. al Wllll••• L s., tpe olt. p. 11 (1t14)• 



OODglcaeratee or the Cub<:miterou., t,bere ar. DO auoh pebblM in the 

OOilllœDeratM or the Siluri.&D ad elder roeDe ~ alea the diaNie 11l.la 

aat d;ykee pre-Carbonif'el"'u and poet,.SUurlaD. I\ ia poasible that there are 

~wo agea or di•baH, one pN-gftDite and a HeODd poat-grard.te. Tbt wrlter 

'beliwe. that the diabue ailla and qkd are Dnœian ln age, and vere 

intrw:led ahoet at the ume tiMor ahortl:y atter the intruaion ot the 

.RtoCMI!O!fd Gpp1tte fhe Pinder-Xelnd.ok aDd the Sprinlf1eld. 

snn!tee u.. detpq weathered 1n aweral. plac.e. The deepq watheNd 

granite OT'fiiDles to the twah, and vhtre it S. twnd 1n quantity' tt 1• 

quarritd ud usecl u road ..tal. The larg..t a:ru \Mderla1n b;y thil 

wathered granite, 8EteDda tor ùout ' liU• aloag the aortbwat ecmtaet 

Gf tht P!Dcler-Xemok lftJlite wst ot '1'.-perance ValeJ ether aueh -.ll.er 

areu or WNthered gruite are lCJUDd :ln the Spriqt1eld l!'f1l11te Mar 

Brftoent JIUJ.e .. 

S.. et the wathered poanite ~ hÀT8 ttndergœe t~t.icm. 

Hawve:r, the eoant ... u and &D~Ularit7 of tht Jl"&ina 1 in the apoeuree 

«eatned, indioate that the dist&M! t~ waa Tery ahort- Mt 

more than a tn bundreü ot ~. ._ut ot W.. the write:r ha• oalltd 

the ~ wathered &l"'Uli\e, 'rMCaposed granite•1 • 

A Mat CJ~ne-halt .U. uo:rthwut ot 'l'.-peraDH f ale t.here ban 

1Me larp pita w quarriee cbJc ln tbe reiCNjHed snmtte. Th••• .... vatiaaa 

attord I<IM ft!7 «ood o:ree ... eetlcu et the lft.D,ite, md 1ft au;r .uea the 

original jo1nt1Dg JJq t. oburnd C ... Ftcv- 26 and 27). Sand ara1u aDd aUt 



26. HeclanTJO 
quarry nort 
V e. 



ban 'bee depotlited along HYeral tla~ joint• 11.1 percolatin& 

IJ."f)\ttlddALtera, cnating tbe illp:res~GD that tbe grurl.te b dilfpOeed. 

1n beda a tfltl t..t th1ek and ie :1D J'MlJ.ty an arkoH. 

ID one ot the pite ot deep.q wathered ~l'Dite a•wlned lv U. 

vrltv, an ap.U.Ue tJke .... 1.tt .twtng lr.r the qu&l"l7Mll Mc&œe ot tt. 

~t abe.racter (t.h• qtal"!711lll ...U auoh rock bW.l.I"'ek). 'l'be ,_ bad 

at -. tt. ~ intruded tM pudt., but beoaUH ot ite tine pa1.D 

thil apllte bu l"ttllllined __ tairlJ' tira. Il the rea&lpOMd grud.te W1"e ia 

nalit;r an t.rkloH or bad W1dera-e treuportatioa, lt dou not appeu 

poNible that ua~ 1"'0811 :lt ecule! ban bflD ntticilo\.lr iaft:nted 

tro vith8taDd. the lntruatca ot the aplite. 'f'Mrtafore the ~- lftDite 

b in pl..ue1 8l1d ~ 6tep wat.Ml"'BB .r the œder~ pud.te.. fM 

apl.t.te tVD lau a Btrike ot aiMNt 160 depeell anet the clip ie ....uaJ.lT 
'ftrliioal• !b. ~ J!Wlit.e i.e reddieh, ~Mn~, and the 

tat.emitial eha'N.Cter ot tbe QQUta t. ~ 4Uctem1ble in the -.poaurea. 

'l1w feldapar ia now larselT JcuHn, the terro.cneeian S.. biotite aDd 

&ppeal'll to be litUe altered. L:l.neatiGD ot the ~otite wu obeer\'ed 1n 

ooe ~ !he .t:rike Gt 't:.M l:lneation wae about 30 dell eea aDd tbl 

d1p aDout !iO <1181••• t.o tbleoutheut. ~in UJ7 of the~ 

-.. tbere a augge.tion ot erœ~na. !he l..:tD.ea.tion ~the biotite 18 

1n a~ phue ot the reeCIIp08ell granite. The tine-srained granite 

lrutte agdrwt a eo&rM gra.1.1wd pba8e, tM eontaot. is ahloat Yertioal and 

atrikee at about :30 clegJnh It 1e ditt:l.ftl.t to 1Mg1ne hcnr noh NlatS... 

eould be~ in a relativeq uaoMIOlidated Hdt'Wltarr roolt. 

rn other parte et the &NU wbere the graD!te hu beee ~ 

watbered, the met aDd Mpt.h of wathvirlg w.e not eutt1ci.et to Pft'll,t 

1te be1na •PI*i HparatelT. Tbe dçth ot weatheri.ng in the T~ranee Vale 



reel• 1n a117 pl.M• cmeeda 20 reet vhereu ln other aecttooa ~ 

1 or 2 .t4tet baTe bea tound. ID all a:poaurea viwre the under~ tl'U 

graDite oou1d be obM~ the cootact betv.n the t.rue granite and the 

l1iOOiiPOtled graite vu grad&t1.W.. 

!ba NOCIIPS•ed. puite 1a oœaicierecl to be Ovboadteroua, 'tNt. 

the qe il not detinl~ ~. The tollowing 1ntomat101u1q be 

cac:awideNd wbm ud.gning an age to thi• roek. 'ftle pr&Dite upaa Wieh 

tbi• ncœpoeed granite wu dneloped.1 aDd now resta, wu~ UDrOOfed 

1n the ear1y part ot the C&rbaaitel"''U8 period. BR 8Uft1e1mt U.118 ba• 

e:1apeed dnoe tbe Ntreat ot the l.aat oontint11tal. 1oe 8hMt. to allow ·toP 

the d1dntecrat1an Ol" watherj,Dg or the poezdte, œr hu the cltmate b .. 

.-uoh &8 to allGV INIJh w.theri.D& to talee plaee; 'l'hel'etoN the I"'ICœppHd 

granite vu tormed. beton the Pleiatoeale. It S.. probable that the 

~td sratte ba• bec toré.nl ëuoe t.he gruite wu ~ed in 

Ca.rbœdteroœ ti.IIM. Mowwnr, there u a poe81b111t7 tbat the recœpoeed 

gruite wu fOft*i 1n a ll1nale per:l.ocl and pr•az-red il:r burlal untU recent 

t.iiiMa lD af'IT 08H it Npr .. lllte a p~ N&Qlith, 'Whioh ~ be 

u ol.d u ~ Cuboatteroœ. 

sa·r!de _., .. œ,. 1IMr17 flat...:b"hhg, tMI&1"M ol.astic •«'1-mt• ar. 

apceed 111 the a:t~ œrt.h cetNl part or the M1ll'f'11.le area, and wst ot 

the st.,. John R1~ 1n the D01"t.btutem part ot the Weodatook are&. fh•e 

eedillent. ar. ~ in orlgt.D ad ....ut et reddieh pebbl.e, oobbl• and 

boulder ~tee, w1th briak-rwd and obocolate-ool<mred ~· 

ad llhale .. The o.eqlcaua\• .U. • the bu1k ot the apo~~ed rock•· The 

abel •• and the eanàtoDe ln Nftz'&l plM •• ehow patchu at llght gNeD 

ooleur, 'Nbloh rçreNDt• Je tc1dat1c ot the l"'Ok. !be oonsl-.rate 1• ft<BpOHd 



ot vell roœded trapmta ot ~. alate, quarts~ granite and 

other oJ.der Md1MDt&I7 and i&uoœ rook tJpee. The f'raaMnte 1'8f28tl 

in 81• !rea a quarter ot an inch up to 12 1neb•, the &ftrage la about 

one and a hal.f inehell. 'l'be Cartlœiteroœ eedimenta are DOt wU OGimted 

or il'ldurated, theretore tractlll"M pua aroœd the gn1na or tre.guMmte. 

Rarller Md~JMUta are wU~ and !or the :aoat part bighly iDdun.ted 

aDd truturea pa•• throvgh the graina and ha&Mrlta. 

!be olaat1o eild.illeftte. of the Carboniteroue apoHd 1n t~ 

Wood.took &Dd Hlll:dl.le ar.u ban beto placed in the Carbœiteroa perlocl, 

beoauH ot t.hc1r aontilluit)P and e1wtlal'lt7 wlth roeu ot kn<Ml CarMUerw~ 

age 1D adjaact areu in Nw BNallwiok. Pouil.a wre ~'DT tlw vriter, 

at, or nea:r 1 the Due ~ the Carbonttero\111 ill tblt adJolld.ng are. t.o the 

DOrt.ht TheM to..U. wre idetitied iD the otttoee of the PalaeoatoJ.Oiieal 

DJ:riAd.OD ot the c.ologioal ~of Carwla u Efthedf;, aDd reaamble thon 

tound 1D the Pictcm Group ot the ~lvaniaD ot 1lrra Scsotial• Tbe 

Utl:aaloc? ~ t.he CarbOD!terolW œdlr sttlfQ' eomparee t~ with tha\ 

ot t1w Pt.œou thoupJ b Carbœiterou8 :rocka rd the IIUlville and lioodatoek 

arwu a.re ooatJ..uucnza ld.th tru. to.dlite,.. strata ot the adJo1n1ng 8l"e& 

to ~ ool"'UU, theretON the Cubaui.tet"'œ fd thie part, ot New Brunewiek ia 

bue aeai&n5d to tl'Mt P:t.at9u Group ot the PIIJIW11Y&Tdm. 

!be pr .. ._. ot lfltbtd&lDdicat .. that \be ClOl~inl •~nta 

WN probabq ct.~ited 1n a ocntil*l.t&l aballw treeh-w.ter buln. It 

hu bHn tnDd. that the lliM and Jn"DP8Pt1Ga ot living .. i)n..:.. is. · a 

flmotion ot tM1r bald.tat and caJJate. n. oœdit1aaa tor opt1Da gJ'01Ifth 

~~ w. A•• ~ ~œice.t!•• 



are a t.mperat~ el.1aate, eontin.utal •hallow treah wat.er, where watu 

taperaturea reaeh 20 to ,30 ~ CeDti&ra<W in the vant aeucm1 , The 

toesU utberl..aœ :toUDd br the writ.er an ot a oaap&nt1ftb' large riH 

aDd thu8 indieate that opt.ilul eond1 tion. 1 proOab1y as crutl!ned aboft, 

mated at tlM tille ot the1r toNattœ. 

Tite ..,.Uwnta are pn~ tla~ and henoe have bMn little 

di.sturbed 81noe "-ir dtpositioDJ bmlwwr, d.1p4l tbat aveed 50 è.e8NM 

h&w bee t018l in CarboDUeroœ lltrata a twldlee to the north ot tbl 

areu llllder BtudJ'. .Althouch the oontact betw. the Caritœd.teroua a..U..nte 

&Dei Gl.der roofal hu not bee obnl"Nd ba the liUl'f'Ule aDd w.oo.toek areu ~ 

the ditfermee 1n +.ba attitude ot ~ rocka eert.da17 1Ddioate. tbat tbe 

Oarbold.tel"''œ 09'el"l1ea 'DIODt~ aU MPller t=-.tiou, . 



ftpre 28. Aa aatiallM troa \&. 1W'lfMl1T folded M.l.uriaD 
ot Z... B. !M reek 1a ~ 8late. The 
anticl.iM 111 looated aloag the C.aacJ.an Natioàal 
RaUWT t.raek, about. 2 .u. aoutheut or 
Bellm.lle. 
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Figure 28 



'l'bi structural teaturea th&t are 110et readil.y apparent r..-
a prel.ia:inar.r aamination ot the Mill"f'ille and Woodetoek areae are tirst., 

the distiDct northe&aterly direction maintained bT the •jor rook UDita, 

Ngardl•e et vhether the7 are aedimenta17 or ipeoua 1n originJ and 

aeeœd, the 'bro&d opm told ahibited 'tl,y pre-S1lurl.aa roolm in tbe wst 

catrsl :part ot the MUl'rllle area. 

The aener&l acareity ot outerop11, the a:lll1lar1ty ot the ~tarr 

rMka cmsr large &!'MS, and the cœplete laek ot ~r bo1"'.l.ac'..u baYe prend 

t.o be iuœ•mtable obstaolN ln the preparatioa ot a ttCJIIIplete atruotual. 

and biator1cal aeolosie&l picture ot the areu uadar at'lld7. Wbere "* 
apoauree are reaecmabq &bund.ant 1 œtabq alon« atreaa banka and road eut., 

ct.taUed G'aldnationa han ahown that the northeaster~ tread of the 

1ed1Mnt&17 atrata ia .-plioated 1r.r i.nmllllrable 1aoolinal tolda, which bave 

in plues, bMD aroe...tolded and taulted. t'be detor-.tien ot the roetœ, 

eoupled vith eroaion to the preaent time, producu a pattem whioh, without 

aàMt aontinuowt out.crop, 1• illpoaalble to interpNt over arJ7 dis...._.. 

In illterprethtg the .truoture ot the bedrock ot the arMa, the vriter baa 

aupol.-nted information ebtd.ned. in the field vith Wormatioa tna 

aero-egnetio and t.opographio ape ot the Weoùtook, Jfill"f'1lle, aD4 adjo1DiDg 

areu. l'18ure 30, vith the UN et trmd lin .. , ehow the vriter'• 

111\erpre\aUon ot the bedrook nructure ot the areu UDder atud7. Por 

elarit;r &Dd eau of interpretation, the \opo&r&pey, Bd ùout 40 per a-' ot 

the attitudu ot the Hd'-.ta17' l"'OU ùta1ned in tlle field baw bec ..ttted 



Cl.eaYage 1a foœd in Mth the p:r.-SUuriu. aad. SUurian 

rooka ct the ar.u. No pa.rtizsga whioh oould be taken to be aecorldaey 

foliation are fowtd in the Carbonitero. atre.ta. 

'l'he oleawce ot the pre-Sllurian roollt, aeept in a tw ieolated. 

ocourr.acea ie parw.llel. to the 'beddiDI, and thel..t'ore atrik• in nriou 

diz-.otiou iD d:lf'teNnt pa:rt.a ot the araa. Whe:re tbe eleavage w.a fOUD4 to 

be at a aGUiderable aaal• to the be4d1.aw, it waa talee to be a1dal pl.aae 

•l•vage and UNd to detel"'ldne the natu,re aDd attitude of the tolding. ·fhere 

are onq three plao• in the ~urian rocka, and th .. are ill the 

JllllYW.e &JW., 'Nbare the ugle 1Mt1M81l the olea~ and the laeddin8 wu 

large ClOUih t.o deterad.De the nature of the tald. 'l'be fil"8t localit7 18 

ùout orut mlle north Qf South W.terrUleJ the •••rmrl• about cme aUe 

north of Woocilttoek Raet:lj and tbe \td.rd1 about ODe :adle ...t of Indian 

La~Q~. LitUe UM eould be-~ ot theM eleange.bedding ~tiOMhi~ 

iD. dft.ermini:ng the Mjor atructurea of the arK8, becauee of the 

internning dietaneu, and beeause it could not be detend.Did whetber the 

ela.Tage wa Nlated to tbs initial foJd1JW1 or eauud 11tr latw toreee. 

The atriice of the ela'9qe in the SU'lll"1.ul roclal i•, vith ft17' 

tw ucept,icoa, norlh-Dortbeasterq, naprdleea of the lltrriq of U. 

beddini• la Hftl'Ù plaon in the 8Uuri.an etrata, 11011t ao1:.abl.7 in Zaae A, 

eleavace-bedd:lnc relat.i.tlubip~a wr. uaed. to deterld.ne the nature and attttudAt 

ot tolda • ID Zonea B and C ot the SUurian aysta, the etrike ot the 

lMddinl ie northea.sterJ.7, ao the beddi.n8 and oleavage are gcmerall.y parallel. 



Ae 1n the cau et the pre-SUurian etrata, 1t eould not be determined 

wbether the cleavage wu related to the initial tolding ot the SUurian 

roolal, or eauaed by la ter deformation. 

The pn-Sil.urian l"''eD, the oldNt expoaed et rata 1n the areaa, 

haYe mderpae tt. greateet uourit ot detonaat1eo. The degrH of detoration 

UJ be .,.t read11;y obllernd al.CD& the st. John River, below the town ot 

Woodatoek. Tben tt. roclœ have apparmt}7 undergone Hftral perioda 

ot deto~tion, and the at:rata are tor the .,.t ~ diçoeed in etnply' 

pl'mgJaa, OGIIIIDnly vertical, iltooliDal. teld8... The dietano• MtVMil the 

ax1al plane~~ ot IIOE't or the talda &l'e lasa tban 200 tNt. !he .trf.b of 

axlal pl.anu ot the iao911aal tolde are abcNt. Met-wet. 

TM pre-811uriaD roekl 1n the wet ectral part ot the 

Jf.U.l:Yille area, although probùl7 nbjeoted to the .... torea ae thoae 

aloaa the st.. John Rlftr, are not u Hnlreq <WO!'Md. '!'be bedded sreywaakn, 

lllat .. , aDd &l"lillit• han been ~ toldedJ the a1al. planes ot 

the told8 are uactiall.;y nrtical and the pl.tmt;e !e DMrq horJ.IOIItal. 

Tbe r01iD uinta.:ll:l a~ UDitona attitude tor erntralllilee in a 

80\lt.heaeter~ direct!.Oil. 'l'vvard8 the ectnl part. ot the area the etr1lce 

ot the roeka ~ traa e.œheut to DOrtheut. The pl"6-8Uur1an etrata 

in th1e rq:lœ thua han the outl.ine ota wrr la.rge teld ( ... P1cure 30, pace ~ .. 

tba SUurian roolœ ha'ft not DMn nbjected to ae J1aD7 periode of 

det'oratloc as the ~urian, ~--,in a tw plaon thq are 

h11hly .-torted. 

ID plaeu the cœtact Mtweea the SUurian and the pre.SUurian hu, 
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u de-.ri'bed. -.rlier, beeD .t'aulted. In Gther Hetiœw the eontaot appeare 

to have bMrJ. tolded, ae ean be M«l 1117 ite oinuou. aourae eut ot Debee 

Junctioa on Plate 1. In general the SUurian lrtrat.a have been iHel!nall7 

tolded. 'l'bi a1.&l pl&net1 ot the told8 are ... errt.1al.l7 ..,..1o&l., but 

M'IV&1 vere DOtee! dippblg otNP17 to the northeut. 'l'be plUDS•• ot the 

tolclo 1"U3e }Mt~ 0 &D4 :JS de8r .. •, and are gerwrally \o the ltOUtm..et. 

ID -zv eu•, ~ alaag the lfedumekeag Riwr, the plœa .. ot the 

fol.da obaQse, Mtwea the lùd.to linn, in dilltanna 1•• than lld.le, 

'llab -. takell to iDdioate that. bere bad hela • ._. Ol"'OIe.foldinl beo&UH 

there 1.8 no ni-- ot &JJT .t'ault1Dg that oould haft O&UHd the Obanp iD 

the pl.UD«•, 

H1ah17 coutort.«l •trata a..-... ctmDOnl;:y toœtd in p1aee ot the 

11100Hnall;y tolded. 8tNt&J partiftl&r~ in Zene C 1D tbe ar>rthwot part ot 

the Wooàtoek ar.. The roelca ln thta part ~the &re& an ger»1"lÙl7 \hinq 

luh•ted Mah17 w..an.. olatee, 8Dd are quite ~t. !bQ' 

datol"'l8d pl.utiall.7 \Dier preenr., rather than 'be1q Mt ..-n1oal.q 

bto .r.ldo and tr&ft.ured aa 1• the eue vith the IIDre ~ 1 laa 

eal.eareou8 etrata. Tbe told1ns la the oaJ.oareous .trat& 1n the nort.hvwt 

part ot the Woodtltoek area ia tl.ow-lolding u oppoaed 1io naur..t'ol.df.a« in 

ot.her parte,~ 1n Z..• A aDd B. !ha tl~oldfn1 ~be ftr'T wU 

obeernd aear the HttleiDirlt of Oalm.11e C... 1tgare 29). 

Tb. Carbooltel4")• roolca Sn the &NU tor the 110et part .na~. 

Hc,wewr, dipo aoeedin& 50 degree~ iklw been :Maaured a ehort di.t.anee to the 

north in • adJobd.nc area. 'lberetore, --. tlltins œ- toldiDI took pl.aee 

at. •aae tille &tt6>.~ the depoaitioa aDd eœeal.1~tlorl ot tbe Carbcmitueue 

*1•nto. !he torcn wbich acted to predœe poR-Cuboraitereu. dato:r-.tie 

wre rel.&t1Te17 wuk 1h eaaparboa to thoee vhioh acted in pre-Carbaniterou UMe. 
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F1gur 29. Flow tolding ot th 
oalcareous alate ot Zon C of the 
SUurian n r Oakville. F1gur 19~ 
page 37, 1 clo up ot th 
rocks. 



'•Jlt• 
Paulting probab~ plq8 a l.arger :role in the distribution ot 

the roek tJpe1 in the Woodltook and lf1U'Iille areae then the pologioal 

JU.p ot the areu vould lead cne to bellwe, 'but there 1• Mldam &rJ,y mdenoe 

of large acale taulting to be tound in the rock aposed. The aiii:Uarity ot 

the atrata anr large areae alao akee it dittieult to determine where, 

and it1 there hu lteen a diaplac.-tt. Topographie hreaa and ~l~u 

oa u~c mapta haTe beeft ooupled. vith wh&t ~~ea~re int'or-.tion oould 

1M obta1necl ill the tielt!, tf) l.Hat.e •r at leut u.,.. the location of 

thrae •jor taulta in tba &NU• 

The .tiret taW.t 1IIU looated lly a topographie break nortlwast 

ot A7era l&ke in the BOrt.h oent:ral put ot the IIU.l:nlle area. Tbere ill 

a 11arrov, ateep ..Ued T&1.l.q tl"Cldi.Dg tc the aou.theut J it 1a oooupied 

for about 3 1111•• 'b7 a ..U brook, and. etarte about 1! lld.lea uorUt

aer\bwet ot kpra r.o. The Tallq u tlat.bottœed and~ DOt 1110re 

than a tw hurldred feet wid.e. !he \op ot the IIOUthwet ftll.v wall aT 

be as llliDh u 200 or :300 feet üow the ftll.q tl.eer, whereas the aorthea.t 

wall la l"&rel.J" onr 20 er 30 teet bi&b· The wll1 ot the 'ftllq haTe the 

appea:ranee at N1Dg tault-line aoarpa. BMk uposuru tOUDd a tn hundred 

7Rrdl &part on the •oafjeSGtl OD oppoaite aid .. Of the TBllq did not dilpl.q 

UV" te&tune whioh vould iDdioate the prmd.Jd.\J' ot a large IMI&l.e tault. The 

dUtereoee·in rock t)'pO found in aweral pl.acu on oppoaite eeo&rp~enta oould 

eaaily be apl.&1ned witbout u•UII1.lll the tad.8tence ot a tault in the 

iDt.rnniDg T&ll-.r. Hoxwal oœtaot• wuld baTe •uttieed. 

'l'be extent ot the tatùt waa u1eued ld.th the d.d of urial 

photqrapha bqœd qers t.ktl "lion, u tar a• Tdfr leke nortbeaet ot 



lfUlvU.le .. a total diatanoe or aaawEd taulting ot about D1.De mil~. 

Although, u it ha.a been pointed out, no .-ddeDc• ror taultins wu 

found in the rock expoaura, the ~ne.k 1n the topograplv' ia .o prœ1nent, 

and •o per.i.tent, that it 11 witbout .&DY doubt, oaused by' a bedrook 

•tructure, lllich in all probabiliey ia a tault. 

The lars•t usumed tault :lD the areu outa no:rt.hMIIterq acroae 

tha central Hill:rill.e area. It 1a at leut 15 11111• loDI, and bas no 

i.opo~raphio apruaiaa., tbereton it. bas Dat 1Men plaoed œ the geological. 

•P (Plate 2), bowYer, ite poeitiaD o.m be noted Gll n.ure )(), pap 

The tault liU tint aoted on the aeroaagnet:l.c •P (n.gu.re 31), 'libere 1t 

tlhOWII up •• m ~l;y. 

'!be MUtheuter~ trend'~ belt ot ld.&h -anetic iDtellaiv in 

tb. wat. bal!' ot the HUl~ area (eee Figure 31), la beU.eYed to be 

oaUMd bT apetite 1D ha1WI ot diaba•e ailla in the pNoooBUur.laD •trata. 

TM laosraM ot tb1a belt. et ldlh .agnette inteuit.7 are at.tiaed and 

el.clagated in a DOrthe&~ d1Ncticll:l. It 1a alcmg th1a DOrt.heut

aoutbwat ll!MWl;y that the tault ta ~ulated. Tba «Dm!!l;y aloag tbia 

uau.d tault 17 aào belift'ed to be MUMd 11r the preecoe of -coetite 

1n diabaH111 The tault bu pz'O'fiùd the ohalmelw;y al.oa& vhieh the diab&H 

ael.t could tram to mter 'betwc the beda of the p~llurian ~nt8. 

Jlach ot the bedroek in the T1einit1' or thia northeaat .. D\Itlllleet 

•raoul~ 1e h18bl7 eontorted,. Variatiou in the attitudes ot the roo1œ wre 

al8o toœc.\ to be aozoe caaaa in the neigbbourhood ot the ~~ted iaolr ms. 

Becauae ot the slilht i1tholol1cal. ditterenoee in the rocka 1D the regie 

o1 tt. usœed tault, arad the lack or au;r arker horliiODII, no dieplao•wnt 

ot the lltrata oould be obaerYed. 



'l'b. vriter ha" traaed tl'Mt elouaated. iaograJIII ot thia .taul~ 

œ aeJ.'"CIII,LI#letic •pe tor at leut ~0 .U..a northeast, and 10 Jd.l• 

Nuthwest of the Mill'r.llle area - aaldnc a total diata.noe ot ?S ld.l", 

It there 1a a tault alaag the whole ot t.be legth ot the elOD&&ted iaocra. 

t.han it 80DIIt1tutet one of tbl •Jor breaU ot the 1Mdroà in lw 

J. break 1n the topocra~ leu than a ld.le aortheaet of 

lflll.Ttl.l.e 1a &bo -œed to be an aprwuiœ fd a break 1n the bedrook. 

!hia ia a lw terrace about aix teet. MP, taaiq aeutheaet and eutt!q . . 

aouttw.lterl7 aoron Fbdaad Rid&•· Whil• the ~ 1.a not pnaiaent 

when "t'1.ewd at arouod-J.-.1, it. ia nry diatinot in the aerial pbotograf)ha 

ot the dilltrict. 

TM tourth auœe4 !ault 18 alGa« the !Uuriala - pre-Bil.urlaD 

ooataot in t1w Woodatook area. Amal photegl"&plw ,._.. a •rked brwk in, 

the topegraptrr 1 wldà 1"\m8 nort.h-eo~ • eout.JI.4oatnw.t ~r ùout 

~~ ldl• alq the poatulated ooata.ct ~the tvo rock~~ a 

· ahort tliJtana to the WtJt. ot the tewn ot WIJO<l8t.oek. The ltreak oonaiata ot 

a l1De ot ~tien be'b'tfMD pntq roUtns tanil.alld to the west ad 

lrtMp ~. hea't'il.y ~ MUDt1'7 to the .ut J the toposraph1ea are 

Qpical. ot areaa 't.llldvla:ln 1fT SUuriu md pre-SUurian roea reepeet1w.If. 

A brook tollowa the l.1tle tor about two .Uea. For about two huadred fen 

al.ong the bott. ot the brook, œ....quart.er ota aUe IIOUth at 1t• oantlu.M 

vJ.th the ~ BJ:nr, Hdrock ia Mp'Md and oea.siata of dark srq 

~ alat• ot SUuri.ID age. 'l'be alate. aN lrl&bl7 tolltorted 8Dd .ut 

b7 .-rou ealcite nu. vith randœ erientatien. Tbia vas ta.ktm tc 1ndicate 

the prnenee ot a nearb;r talllt. Jo md.Eoe vas tound D;y vb!Gh •v-nt al.on8 

the u81.Bed tault eould be detel"''lined. 



Xl.Hwhere ..Uer brMke occur both in the bed.roek and 1n 

the topograplv' but. thq were gmerall.y too ..U to •P• Howe'nr, two 

ot theM -.uer taults tOUDd 1n the WGOdJrtoek &rM bear MJttiœrlng. The 

tirst 1a a bedrHng pl.azM taul.t in the p:re-SUU!"!aD near Teed8 Mill.. 'lite 

.-t:r.t.k. of the tault 1a elilhtl7 east ot BOrth and the d.tp t. about 45 

degree• WHt. The 8MOnd tault ~ 1n Zone Bot the SUurian ~about 

1 .Ue aortbwelrt. ot lf&eK.-sie ComerJ the etrike ot thi• tault 1e aort.herl)", 

ljw1]ar to tbat ot tM 'l'Mda H1U œ..k, aDd. the dlp 1a a1ao vut abcrut 

SO ~. ~rlatioaa on tbe tault surtae• indicate that both taultA 

are et the 1..,.1 .. tv"Pe• It t. DOt kaOWD *~eh alcle .ved, oonnq~ 

it u DOt 1cnowl wta.tber the hultA are tbe renlt ot 'UDder \hru.tiD& troa 
the east or CJnr thruatin8 trca the w.t. 

TM tore• ~ to prodœe the dlforaati-. ot the roelœ ot 

thl ltUlY1Ue &ad Woodatoek &l"MMI1 IIUf!t ha'N bec el ftrioua apitudel and 

di~tt ... :.perSMntal mdelwe hu •hown that tt t• pou1ble to d.wnlope 

a HriM ot 1eoel1w' tolet. w:lth p&ra].l.:l. aial pl.aœ• ettMr 1Qr ~~-..Ilion 

01" 1t:r a eouple 1NiDg aPillied to the 8trata.. In the O&M ot etJ~~pr.-1.ara, 

-- ~the tol<m are at 1"isht UJil• to t.be oœpreed.rtc forc•J am 111 

the oaee et a eoupl.e the axe• •t the tolda an alJ.ped 10 tbat theN 1• a 

aoute angle Nt,.. tn. .zee and the direction ot the eoupl1ng er •l'lear1nc 
1 toree • 

~~ w. J.a lota on the Meahanios or Oeoloa1o StruaturesJ 
Jouraal. ot Oeol.OBT, wl., 28, p. 510 (1920) 

WilJJ.a, B. a Keehaldoa ot ApJ&].aohian structureJ u. s. OMJ.ogical 
Survey 13th Ammal. Report, pt. 2. (1893). 



-.· · . . ··: 

iaocline11T tol.ded, Ja\l8t ban beeo nbjeoted to either a cornpreaaing 

force or a ahM!"ing foree, or ltotb • 

.Al.eoeilf poetulated that the forcee detonldn& the pre-SUuria 

roelat in tba Northem Appalaebiau aated a.l.cm8 northwat-louthwat linee, 

probabJ7 originating 1D \he aoutœu\ and thrusting to the northwst. 

Ttd.• theo17 1ftNld oantos Yel7 wU to the deftl()Jatllt · of 1aool1Dal 

tolda 1D the pre-SU12J'la roeU ot tba Wooclnoek and MUl.Yille U..J tbat 

1•, the toldt wre tol'tled aa a reftlt et l&te:rsl nçre•aion aoting elooa 

a 110"~utbeut liM. X.f111nal foldillg .r the SUuriu etrata oould 

haw-... aoCGIÇl..Uhed ill the ... WT1 IIDd at the .... tt. \he pre-SUurian 

.trata beeame mre ~ a.preeaed. 

~ the toldizll ol tbe SUurl..an aru.e, ud probabl:y 

eoat.po~~ 1d.th tM 1ntiWieD .r the &rauite, the roca wre 

wbjected to a ahearl..ng toroe Cll' eouple Mtbl alerJc IIDrtheut-tlout.hwet 

~. Tàl• ecNple wa iutrœent.&l 1D fOl'llins the large drag fold vith the 

1tlool1na1l7 tcU.ded JJN-SUurt.u roolat ot the weet eentnl Killvil.le ana, 

the IJteePq pl~ folda ot the pze Bll'\lrl..ul a1cmg ~ st. .. .John ilwr, 

ud tbe ~ tJ.t t'.lov oleaftle &lld eJ'OHooolf'ald1q of the f.RoHnalq 

folded SUur!an ...... !be patt,.ra ot faultina lu the pre-Siltn'"iall azw1 

SUurLu Z'Mkll cœtor. vith the pat.tem ~t would be pl'Otlueed 1V ~ 

anion ot a horlMatal couple appl.1ed al-a nort;~t l!De• u 

paet.ulated aboft2 
• The large fault eut ting nort.Mukrq aoroaa the 

1 
Aleoak, P. J • t Me Sahœhert, C.a op. d.t. PP• Tl2--'123 (19,30}. 

2 
Mead, w. J ·• op. d.t. (1.920). 



HUlYilJ.e area wul.d thel lM a •haar traotUNJ the tault in tbe Yiein1t:r 

ot qere ~ WCNld repruct a te.ioa tranure, vith~ normal to 

tbe walla of the fracture, wtd.ch appeal"'!! to be the O<::BeJ the fault alollg 

the !Uu:rian- p~urian ecmt.act wald alao repreetmt a ëear tracture1 

the amaller rnerM taultl fouad a-.r 'feeù MUl and MaoKctde Come.r voul4 

the tall 1nto the pattvn of tbrust taultll. 

Tlw lrtrultllftl h1etfn7' ot tbe arua 11 \Mn Cl) lateral cœ~px•eiœ 

ot the pre-Silur!.aD .tra~ to produM t.J"Un&l tolda vbo8e au~ wre ln a 

arth~ cl:f.rection, (2) lateral oeçre1eion of both SUl11"1aD 

and pre-S.Uur!an rooka apln f.D a ~outblut directicm t.o proctaoe 

boeliD&l. folda b. the~ JIJ.uri&D ltr&t.a, tlew-tol.diag in the 

''IWWP"tclt atrata, ~ .t the p~urian into tishter tolda vith 

Mae 1mPl 'ng DO ciMbt t&'dng pl.&M1 aœ the lol.cttng ot the SUurtan -

pre-S!luriaD eontaot. the 1 .. ftl. .t~ure Gf the areu wu at that t!M 

a Hri• or 1socltnal to.l.ct. 'lllboM u: .. lq in a north~ dl~-. 

(3) A 8h•r1Dc toree or 80Upl.e thea aeted al.oag a ~bw.t liDtt 

vith the •outbea.t. aide ww1q IIOut!nf~Mtwvd.. q a rHUlt the 1aooliDal.l7 

tolded pre SUuria et the waterr& IIUl'Yllle are& w.s thMl WWI*i illte 

a large dra& told, and nœercrue leaMr c!rea folda wr. ~ped on the .t1.anka 

ot thia •jor dra&· .AlGng the st. JohD Rlnr and ln the .wthve.tem pa~ 

ot the m.nnu. U... the pre-SUur!&n nrata wre cn-tllp1ed &ad INllltorhd a• 

~ wre puahec! aphMt the rid.d ~ tatruà.w •n ~ to the 

eouthwat. The artiiPliDI and IOllter\t!lc of ~ roca 1• wideat "r the 

l!l\lleroua and atM~ pl.•mctal, 1n D.1V" oan nrt.ical., t.oollDal tolda. 



!heM areu wre ap1n tUted and ln- place. probabl7 

el.1.g1rt;.lT cWomed at ec:ae ~eroua tt.. 
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'lbl ol&tet rooka eçoeed 1n the Woodatook and IILUville 

areu are ot pre-SUur:laD age. 'l'beee roca wre probabq <Mpoei t.d. 

1n a ahall ow .. durl..Dg the Ordo'f'lcian period. 

The ~Uurian eedimente were deto:rmed duritJg the Taoonian 

diet~e that Dlllrked the cloee ot the Ordorlcian period. n. toreee 

a.ctiftl iD tb18 dietu.rll&nce wre prob&b~ c.preeeional and tollowd a 

DOrt.hveet-.outhMet ltDe, the tOl"'.. orig1Dat1ng in the eoutheaet. TM 

pre-Silurian .trata wre bmt into a ••ri•• or northeuterq...trending 

1aocù1nal folda b.r tb11 distlll"bbl.œe. 

l'olloving the TaCOJ11.aD disturbanu there wae a 1aag period of 

eroaioa and dur1ng earq SUuriall U.. .. h of the Ap}Blachiaa Ngion wu . 
aboYe eea-leftl. B, the Mlddle tJUuriaD the Appalaohi&u wre again under 

the sea. Tbtl a.reDII4eoue 8Z3d. ealoareoue lllatu, the 1"1'f&tku1 l.tmeetonu 

and otber le<iimenta toœd ln the SUuriar:l etrat& ot the WoodRook area vere 

dçoilited at thia tt... There we orJlT mf.nor looal YOJ.ceto acstivit7 aloac 

thU part ot the Appalaohiau at thieU..- wbieh NBUl.ted 1n the depoeitian 

ot iron and -.nganeae-rich Hdiamte iD ..U l.na-ela peel bodiee. The 

SUurian period ended ld. th \he CaledcaJ.&n dieturbanee 1 whell the SUuriaD 

H<Umenta wre railled above •• àftl. 1D a broa.d arch. 

The ..... again invaded the northeru Appulaohian dietriat in Rarq 

Drton1all tille. Dur1Dg thie epooh there vu IIUIJh loaal1'0loan1o aot1rtt7 ... 

notabl.y 1n the Chaleur Bay diatrict and pouibly in tbe "lion of the 

Woodatock and M:Ul'rll.le aree.a. 

At the oloae ot the Ear~ Dnœlian and on 1nto the Middle Dnonian, 

there wa an orogea;y, oalled the Aoadian diatlf_110anoe. '!he Northern Appalaeh1ana 
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œderwent their greatut detonnation dur1ng thia tiM. lt wu during 

thia orogerJ7 that th• SUudan roeke of the district vere ùool1JM1 l;y tolded 

and the pre-SUurian atrata wre turther ccmprus~. Tbe torce• actil:lg 

wre apparetl.T lliiiiUar to thOM vbioh wre actin during the Taconian 

diaturbanee at the eloN ot the Ordarlcian. It waa probabl.y dul"ing the 

Acadian dieturba.noe that the granite and other igneoua roekw wre lntruded. 

~ vith, or nr.r llhort.l.T atter~ the ~t ot the 

sramte D&tbolithll ot eettral • .., Branavick, tore• aGted to produoe a 

oou.ple vhieh bclt the ~ folded p~urbn Md!Junta in the 

1IHtem Hlll:rllle area mto a large draC fold, vith~ l"eer clrag 

folda au the fianlaJ ~ and auaed. the · Gl"1.-plJ.ng and cœtortin& ot the pre-

SUurian alœg the st. John .RiYer. As waa .-ttiGDed •rUer, the taul.U. 

1n the SUuriazl and ~Uurian roolal wre probebl.y a rea1ùt of th18 

couple, The dnel.oplelt of now-oleavage and the oTerall northeaeterl.T• 

tralt!ina Hhiatoa1ty •o prad.nent in the SUuriaD etrata of the district 

oould alao lMt attributed to thia couple. 

lutrueion ot the diaban eUla and <Vk•• apparent.q tollmted 

the period duriJ1a wbieh the ooupl.e or •heariug lorce• wre aative. TheN 

wre probab:cy- apacee f'Ol'Wid betWHn the l.qer8 of sediaentar:r roGk tbat 

vere b«lt and dato:raed 1ly the eoupling aeticm., and alCIIl& ~-· apaoee the 

di.aœ" .tt ttoul.d tranl. Blcaun of the coçateney et tM IN.)'VaOkee 

and arg:Uli tu the greate.t Bœlber of openlnga oould lM apecrted 1n the 

p~Uuri&n of the wet central MUlYill.e area, ratMt- than 1n the 

~ alatea ot the SUurian ~t.in the Woodatock a1·•· Therë'ore 

there are ~ ot cHalwae a1l1a aud a tw <f.1kn in the pre-SUuriazl rock8 

and onl,y the i1olated diabue till or ~e in the SUul"iaD atrata. la 

dieeu~sed •rlier~ in the MOtion on struct~ Geol.oQ', the diaban melt 



pro\)abl1" traftlled &l.oag the nort.heut-.outhwut !ault to enter the 

pre-o.5Uurian lit rata 1n the wet central Mlll'rille aiW.. 

Pollowinc the Acadie dillturbanoe, th18 part of the Northem 

Appù.utdJma UDdernnt a per1od ot 8'Ub&er1al erosion. W!.th the ponible 

.xcçtim ota poaaible imuiœ ot tbe •• c1ur:lDI the earl7 part ot the 

Carbaniteroua per1o4, u 11 ....s.dmoed lv the I.ower c.rbooUei"''lm, or 

.Mleeieeipptan, eedillellte in other parte of the provinoe, there ie no 

e'Yideooe ot 8117' pre-PJ..ietoacDe wt.e:rpnoe of the land e1noe the 

Dnœi&D. 'lb. ~ ooDIOlJ.cSated roon in the uwa tan bMn ud.aned 

to the PJ.ctou Group of the Permqlw.nia çoeh. 'nleH ••11JMnt8 are 

coarn cl.utic rooklt, red in eol.eur, tact. vbioh lltrol'lg]Jr 1usgeet tbat 
1 

thq are terrntr1&1. ~ • 

The Pennql"RRl1aD eedimentl WN tilted and, U the attitudel 

of the :rvake 1n the adjoin1.Dg &rMB to the DOrth iDdioate, tbç' .xperienced 

ld.nor fol~. The folding and tUting at the Caritold.fel"'ue are the coq 

cpreaeiona of the Appa]..ubiaD rft01ut1on tOUDd 1n tbia part. ot the 

Appalaohùu, and are the last event• reoorded for the P.l•eo.oic era. 

It IIU8t be autaed that the Hctrthem Appal.achian8 underwnt. 

an .x:tr ••11' long period of 1ubaer1&1 erœion tollowing the PBJmQ"lftlliu. 

epooh, u there are no eed.iment&17 depoaita in the resten to indioate 

othe:rwille - w1th the crxoeption ot cOUH t.erreatr1al and eballov -.ter 

eediamte that wwre dço8ited arouDd the Bq of FtJDdT d:ur1nc the Trluaf.o 

period. 

iarller, retercoe vu _.. to the ft'm ak;rline of tbe areu 

1 
lrulbeiJl, w. c., md Sloa•, L. L. • Stratigra~ and ktlwntatialJ 

W. H. Press n aDd ~. Sen Prancino, p. ,71 (1951). 



und•r atudy., This enn elqllne hils been 1nterpreted aa Nlll'l8llt8 of a 

peçl.a1n ~ u ald ae tbe Cretaceoue per!od .. Strnral el'0810D 

IIUrf'acee have beeo recogni.Md. in otber parte ot the Nortbem Appal.achia.na, 

retleeting ~ve periode or uplltt and eroeioD 1n the polog1cal 

put,. 'l'be laat aotable uplitt oceurring in Pllooen. tiM. 

tbe u.a œderwnt glaoiatloa durinl the Plwtoo.w epoah. 

Looal ~pe probablJr m'9'8d out trca the high grotDi of the Ctatrsl. 

Hlgblama and ot.her h1gh areaa 1D tM NgioD to merge 1nto tM conttn.ntal 

io...-hMt. stl"!u aDd the po8itiarl of Mkere 1D the Woodstock aDil 

NUl:fille &NU 1ndictate that the lut lc-....heet llmfd .ver the dllltrict 

,t,. œrtb-northwtrt. to .. ~et. Ae the ia• lbMt retreatecl, 

lara• quaatJ.ti• ot llurlo-llamal •terial vere t»pod.ted in th• 

....U.,. ot the .t~. 'lbe fiU'do-gl.ac1al ater1al, and •t•rial. àond 

into tbe· ~ à.r tlw 1.....,hMt, dierupted clrdMp that bad bec wU 

•teh' '•bed 1D the Pl.1oo..- .-,.. 

lb:ier the wight ot the contineDtal icle •heet the regi.a had 

.W..1de4 • .la the ice melted the land al.ow1y roee, and m.erous terrw.o .. 

wre tcmHd 1n the tlur.to-glae1&l. aaterial along the ~ ot the •jor 

et~. !he land bae œt u ~ tuJ.q -rg~ to 1t• former lenl. u the 

recie st:Ul bae a drowned eoaat line. 



fM iron and angane11e dçollit. oeour uinl7 in rock:a ot Zone B 

ot SUuria age, and eon.~ are found oa:cy 1D the Woodatook area. The 

depoaita are all aediada1'7 1n or!gin and 1enticnüar in outline. Mbtor 

oocurreno• ot il"CD and ungan••• were noted vithin the botmdarie• ot the 

pre-SU.urian .trata, Dut beuuae ot thltir l!m1ted extent and the rel&t1ftl.7 

lov grade thq are aot iDcluded in ducriptiona lddoh tollow. 

The .w. iapol"taalt ~its of irca and Mllgaœse l.ie to the 

we1t ad œrtbven ot the Y1llage et J~, aDd lliDor OCOurrtaOM 

are k:nmm 1 aile weat ot Melenllie Comer, 2 .U• west ot .um.lle œ 

tt.~ Rlnr, l.Ue r»rthM.et ot Union Corner, an4 l'mUee to\lth 

ot Ricbmrmd Corner. 

Darta& the GOUNe or tiel.d. von: iD the MUOD ot 1951, the vri\er 

aaw1 nod four depcNii ta ot iron and JI&Dianeae in detaU 1 and prep&Nd •pa, 
with the ,.. or a pl.ane tùle and paoiDc, CID a Hale ot 1 inah to 200 reet, 
for final oœspUation on a aeele ot 1 inch to 400 reet. 'l'he two aoet 

important. of the depoaitl ftu1ned vere thoae of Iran Ore and Mood7 H:l.l.ll, 

which lie r.?erliv.Q' about 1 1111• DOrthvut, and balt a ldl.e weet ot 

Jackaoatil.le. Th••• depoeita are •hown on the acOOIIPGI11Dg Jap (Pl.ate 3) u 

.lrH s. The other two depoaite are 2! ld.lee œrt.h-wet. and)! .Uu 

north ot JaoDoaTUle r.epectiveqJ \bq are daipated an the aap (Plate 3) 

u Area l and Aru. 2. 

The iron and llallgaDese depo1itl near Jaokaonrille haTe been lœCMl 



tor over 100 ,-eare, and w~ .tned. btermttentq from 1848 ~ 1884. 

About 70,()0C) ton.. ~ ore wre mel.ted1, and the iron obtained vae 

reportedJ.l' UHd tor ..U platin« ot guuboata ot the Br1t1•h DAV2
• 

Ia 1968 tM ~it. wre cumtned b;y H. Y. W, and ab 

J'8U8 later 117 R. W • m.4 • ID 1.884 wtning operatiOM oeued. 

In 19.31, s. c. Pen:r and w. J. Wright, ot the Hw lruDawiek 

~ or Lands and ~, -.de a plane table IIUI'YW.Y ot tbt &Na et 

the old wrldn&•, ehow1na the outline of the old vorking• &Dd indicatiq 

the .on• et terrudnoua rotJks. 

The preaenoe ot Manganeee 1n the ora wu reoognbed t~ the U. 

of the earl1e.t operation, 1mt no atttapt wu ade to reeonr '\hat a.t.al. 

~~ W. J. and Perr,y, S. C • 1 ~he4 ManUIIoript, Map, 
New Brœmdck Dçt. ot :Lande and MlDu, Plate 32-1 (l ~2) • 



9Jntnl• Iron Or. HUl lies a'bout one llile northwst of 

JaekaomU.le. The anganeM ia f'ound :ln a bighl.y contorted anganiteroua 

1rœ f'onu.tioa., wh1cJh outcrope alcag the ore&t of' Ircn Ore Hill. Tbeee 

depoeita wre vorked at ODe Ume tor the iron content ot the rock. llcposurM 

are rare except along the walla of' the plta ot the old workinge. 'lbJ lack 

ot outorop bu nmdered it dif'ticult to determ:ine, with arrr aocuraay, the 

v.ldth ot the unganiteroua aaterial, the grade, and the •tra.tigrapb;r of 

the depoeit. The depoait 1a read:ll.1' accHaible by road, and the land 1n the 

T1cird:t7 1• oleared. and umer cultintic. 

9ftloq6 Lov-grade uqaniterouil h-tite 1nteriMdded vith red 

aDd. green alat• ee~~~prille aœh of' the rook ot th1a depœit.. The•• rocJal 

ban bec f'olded 1uto a ••ri•• of' •t~undns inticlin• and IIYllOl.ine•· 
S.U f'aulta and illebrnaided 8\Q"facea wre obael"V'ed 1n nveral plaea, but 

•jor cUalocatiou wre not DOted. 

Dlae to laok ot ezpa~ U1"U 1 tbe vri\er waa unahle to o\Hiern aU 

parts or the terruglnoua Hae, bl4 an earl.T report2 Mntiou tbat the 

1M<W ot ~tite reaoh a thiakn ... of' 16 t .. t. 'l'be width ot the ..,. 1A 

whieh the bed• of' haatJ.te oonr nr1• oone1derabJ1'J tbl vriter noted it 

t.o be u auch aa 200 reet 1D placu. 

'l'be f'olda pl.raae .teepq towarda the northwwtJ the dip ot the 

~ rwu1 Dder of' the aeeticm on iron and J~U~ganeae 1a taken h 
part hua. Tepioal B.part le. 1, prçared 'r the writer for Ualted dS.&tr!.Mttica 
'i;y the a.alo&leal Sti:r'fto' ot Canada (1954) • 

2xu., a. w.a op. Gf.t. (la?6}. 



1Mda OD the l1JilM ot the folds U aleo at.Mp, and OTert.t.zl'ldns Of 

the lJed8 s.. trequentl.T .... 'lbJ ltr:lua or the ~ 'ftr.Y eœaiderabl7 J 

but \he OYerall trend ia te tM DOrtheute 

VeiDlet. ot Qt1&1"ta, t&l"'7inn }JTI"'ite and oMJ.oop,yrite, eut the 

bedd'.lng ot the b-tite and lllatee a1.oag the ~l'Mt. of tM mDeroua tolù. 

!be amunt ot lulphic!M v!. th ~ cp.rls mu il inat sm tioant' . and 

ûould baw little, it _,., be&riJII 011 tbe deft.1epHat of the depHit tor 

iron and anpaue. 

J1Qat4 the u.ita ot the old wrid.nga the structure ot tbl 

btMtite and wte 1Jeda ... ,.,.,., ad thez-e &N no ~ ot Dedrook 

to iDdieate tur\her ..n-.1 .. et the depoli\. hlh Wonati• 11q De 

elrtaf.Bed eal.7 lv' an int.win aploratiaa procl'U !.mol'VÙ11 di&JIO!'I4 drillJ.n« 

aad trtMhina. Althovch there ia , .. Jlti&Mtite ln the de:poalt it i• too 

irnplarq dùtr:Utut.ed to aUw l&tbtaototy •e ot ~. 

Qtnurt,tr ot tht 'Ont'. ~tite and f.nterbtdded alat• are 'bbe 

Mit 1"'ÜÜJ tor the llalllant•e llinaftll. Al.thoqh the cl'7J)t~ 

ellarut.r rit tM Nek prcnw1ted the identitieat!Oil of the llineral.8 ia tb1a 

aeetiCIGI aDd pollahed 1.cti0D11 1 \he p1•eno• ot the M\al 11 •de nidct 

1lr the .. ..,.. (Me Table 1) and the deNie 1alaek ooatinc of •apneee «du 

CIIEl a:poaed. aurtao••• 

ftw h-.tit. oecrur~~ ill a dark red, ~. 'ftlT .tiDe1.r' 
lphaated rook (aM P'1lure '2) 1 .-tdJt.Sq detrital qu&U"bs, ehlol"lte 

(daplmitt ?), eal.d.te, and -.u aoœt• et ....,.etiw. Paralltl.1111 the 

l..Snae .r lcrw-gradt baatite are 'b&nd8 up to 1 e-u-ter thiok, and 

~ated poda _. •w.atatoaea• et a l.l&ht p!Dk, f'1Jle.,.pd.ned oarbaute 

<••• fta'a.re 33), 'Whloh etterftHII wi'Ul dUuttJ ~rio aà.d {5 per oent.), 

artd bu optical. propertiu the.t lit bet.VMD tboH ot ealeite and ~te. 



Pigure 32. I .ron formation. Thi~ b•dded >,art!lanif rous 
heu.tite trom a metamorpho d section of the rron ore Hill 
depolllt. The lighter bands :ln ·t.he l:l.gar. N co posed 
largeq of mansano-calcite and quartE, with minor am.ounte 
of chlorite and. gnetite. Plaln llght, X 26 . 

Fii\dle 33. Iron formation. Wheatst.one of mangabo-calcite 
in manganiteroua h tite of the metamorpboeed ••ction ot t~e 
Iron Ore Hlll depold.t. Plain light, X 26. 



Tbe red and areen alata are a1l bePil1" ata1Ded wtth a 

coating ot ~DU~gan ... adde m the watbered au-faou. In thin aeetiœ 

Utri\&1 quart,a ._ the ool7 alneral ~dlbtitied, for the ot!Mr mineral& in 

the al.at. are too fiDe..srd,Dal to be idctifi_,. lry o0119'wnt1onal .an. ld.th 

• pet~ lll.crroHOpe~ 

MaztpneM cnw ~a •ildlar eb.araNr to t.hoee deeoribed above 

are fouad in an uljoiJ:d.DI arw. iD t.t:. 8tate ot :laiDe • TM wnpneH Jliner&la 

idlmtitied in tbae ONa 1 ~ ot thla v.t.th tbe a1d ot X.rq art.'lllliu, 

iacl.udtd bnœtt. " (Ka, re) 2a, • .,._o3}, aDd. 11• 1ttit•~· 78t~. ~o) 

~ angeDitel"'\W carboaate1• Jt U probable that tbNe MQI8l'l8M ~ 

are allto pr••* 111 tba ~tite depoeite Cil the w.ooo.toelc area • 

....... zrtrt •• !b. ~ -npnifeftlllll he-.tite and interbedded 

elat• baw undergOne ~ aœap · al.aaa the creata ot Ht'eral 

tol.dlt.. 'the 1Mnd8 are elC~Jgated poda at the fine grd.ned oaritœlate bave 

bec ~Mid, 1rut are etill•l)plliferou81 beoaun .-poNd taON ot 

~ earbœate CJ78tw are black vith a oœting ot wangpneM ande. The 

wldth of the 'banda in the •ta.rpboeed roek 1a apprœttateq balt ot thon 

1n the UDil.tered rock. ftw optioal propertiu ot the -...l"flhoeed 

O&l'booate are apprœd.Mteq the._ u thoee ot the UD&ltered •ter1ala 

• MtWMD. thoM c4 oal.d.t. and rhodochrodte. 

TM ~Matite ot the aet.Gmorphoeed u.a oonaina sd.Dera.l.a a1a1Jar 

to thoee tmmd Sn tbe uaaltered part. ot the depoait but tn ditterent 

proporticu. 'l'be Mill dittVtDOe appare to be 1n tba relatin .-runta 



-9Q. 

ot ~te, u the ..tuorpho8ed eon• oontain auab mre or that 

.s.n.ra1. Ho .nsaneH 111nerala vere i~itied in thin aectiona made 

ot the~ Mlœtit. or 8late, al\bouch 'Mth are beaviq 1tained 

with aaaganelltl Cllddl on a:posed llllrf ..... 

1'bl fia.U. ~ l•m1nated &rMD llat., inte:rbedded with the 

~tite, bu bMn truaforad into a dioN, duk green, reole. st'UdT ot 

t.h1D ~ ot th1.l roek lndioatM th&t tb• ol"iglul ld.neral OOMtitumta 

han bMD reeonatituted and that tbe ,..,,.. ot the 1"'0k ar. either 

quart..,.rift er ehlM'it.-r'J.û. ~ alcite aad -.petite an alao 

prnâ 1n tMN roe~aa. 'na. nd alat• do DtJt appear to baYe UDC1e:rpae 

&DT DOtioMble e~ 

!Ile ~iw and a1.ate beda are eut ._, .alV' qua.rt• aDd ~ 

uJ.oitA fttalet•J an the .-poNd. nrtao• tu latter are ooated vl\h a th1ll 

lqer ot a~~~anen alde. Sull nir&leta et :wrtte w" a1Aio noted httta& 
the J .. dnae ot the beatite. 

1'here _,.baYe "-a u introdœtJ.OD of liiii.DIM .. • .traa an 

eutllidit IOU1'M tnto tbe ~ -...UH ot the ,-.t.,rphte ar ... , u 

uup take hoa MYaral. ~ twlioate. ID 'fùl.e 1, (pe.p.ol), Nmple 51-4 

la,.,. a wnnttl ...., ••• .,.....ion o.t !DterMclQd lll&t.e and b-t.itfA Dedll 

a the u.D ot m al'lUelJ.DeJ Haple 5.1-oS ta t.aJam fl'QDI the ONet, er 

-..orphOHd M0t1.:1, ot the._ mtiellne, aDd trœ the eame bed8. The 

latter IUIPl• bu at leut 10 per aet •re •DpMII• tban the forMr. 

l1nllt 'Il' 

~- Mood;'r Hill 1a .üovt baU a .U.e ~ ot Ircm <>r. 

Hill (He Plate 3, Are& 3). TM dilpoeite ot iron 8Dd Jan8an••• are loeated. 

on the aoutbward •lep. or the ld.ll, md are react117 a.ooeeaible, tor a ro&d 



~rea Iron Ore HUl rurw along it• eut •ide. 'lbs eoutherD part ot the 

ldl.l~~q be reaehed 17; a ro~ b4JtWMD Jaclcaoarlll• and ~ord. t'lw old 

workinga are foœd in the ope buah that OGYere a larp part of the hill. 

Bad.roek aJ»IN1"88 are relatiftlJr plct1hl. at and near the creet 

ot the bUl... OnrtJUrdc 1• ~~ qut~ thin, ~ not III)N thaJl 

3 or 4 teet, aeep\ in 'U\e eaddl.e bnw• Il"GGl ON aDd Moocb" Hlll.8, w.r. it 

'll'1lq be .. .-b .. 20 tNt. 

WMI• 'fM~ dçoeita ot llcod,y RUl tœaiat ot a.veral 

lmt1C'Ill.u, manganf,.feroua, te~ IICR1U tha\ anJ 10 to 100 tH\ in 

width al'ld.., be !mndreda ot t .. t in lcgth. 'lbere are indioatiou tbat 

-.u;y ot th ... t~ SODO &re rçeated b;r fold.ing and taultina. 

Hlll. Hore onterope wre noted and the d:!ttel'Et rock t1J*I &PPMr 'l'At bave 

the tol.lmd.ns relatioaahipe~a 
IOUDiflr ... &l'MD .Ute, re4 elate, Nd and~ 

lllatea with interbedded ~tite. 

Older -dari: I1V eale~ tllata. 

All the ro4tk qpu liated above, with tbe UMptiea of the oal~ alat•, 

are hea'ri.l.T ttaimed vith •aganeH ..a..s.. !he •ngaaese oooUN largeq iD 

Deda ot low-grùe -.Dganiteroua ~tite, wtd.eh nmp iD thiolcnala hom a 

traction ot an inch tc aix t..t.. 

Althoucb there ar. IMiarOU.I outcrope a\ aDd near tu er..t or the 

h:111, th..,. are rare on the alopea, and 1D mu17 eaeett the wal.la ot the old 

pita o!ter the oalJ" souro" of infoma.tion s.a to th• atatigraplv' and 

atrucrt.un ot the depoaita • It 1• app&ralt that tbe •trueture of the .Mooq 

H1ll depoaita 1a tor the .,at, part ocçlG:. On Plate J, tlWld liDH are 

uaed to indics.te the pouible oomplcd.ti .. ot t1w depo8it1. 



J.oal Jy the etrikee ot tM Wd:lng Tar.Y oon8iderabq- but the 

aawral tlWld of the bed8 u to the nortbeast~ Dipe are s.oeral.l.T at a 

bi&h order but -.y be u lov u )()dei •~'•• Sahi.tollity etrik• œrthaat 

vith ~ ftl"tioal diP8• 

TkeN a. iadieatiaa that faulttng 18 illportaut ti'OII a 8tructural 

lltaM:poiat., lrut little direct ~ vu obtalned. !he an. .fault Molm 

011 the ae~ .ap wu loaated lty a.t~ ot the \opograpfir 8Dil ot 

the dllltrint:t.on et JOCk t.J]M8 De&l"bT· 'lepographio },Na}œ• aJ1cleeiJ8ide4 

eurfaoea, ed .s..r dhpl•a.•nt ot beda wre obeel"YYid hl other part• ot 

~ lfUl1 1Nt the 1aek f:4 OIJBtimd:Q' ot thete f•t'Ul"M did DOt pel'llit 

ucurat. tnterpaaktitxl .. 

~R' tt tbt 'One'. !he on f4 the ~~ctoq RUl .s.ponw i• 

la.Snated, t1ne.grainedt l.GWI-grade, ...,..n,fel"'U8 b-.tl\41 vith int~ 

IIIIDPJ2iffl"'U8 alat•• Md la •1•1Jar to that ot Iron Ore Hill. ~ 

ot thia •terlal ehow tbe pre.._ of eœaiderable JUD~:ADH•, but in 1ener 

..ate thaa toœd iD ... •Jlar •t81"1al fil XI'Cal Ore K1ll. 

Poà aDd œrrow MrM!8 ot tin~ •npaffeNa earboa&te, 

wldell 'tl8ft aot.ed iD tbe h-.tit. of Ircm ON Hlll, a1M ooour 1n the 

~tite ot th1a O.,O.tt. 'l'he Mftl&" ... œeu:zoe iD ~m~th th• .._ -.mwr u 

in the w.l.te:r-.1 part.a at 'the Irœ. Ore HU1 M})08it. ~rpboMd areu, 

.-11 u wr. toœd lD the ether ~t, wre not noted he~. 

'l'be JWl8MeH ooatent ot MDod;r HUl. oN8 ~ taVO\ll"aaa17 vith 

that of the ore. ot ben Ore RU.l.,: but ln ...,..:L the oNb«\1" are JWorwer 

and laok the oontiauit.,-di~ at bon Ore Bill.• 

Aaup ot tbe •tePi&l trœ ~body Hill dlpoaite are stvc b 

fùle 1. 



A aal.1 aposure ot unganiteroue heatite wae tound in a pit 

about 1! 1111• north of Irœ Ore Hill (aee Plat. 3). The pit wu dug iD 

at errugi.Doua JIOne tJt leee than 200 teet. The oeeurrenoe 1• in the lliddle 

ot a llllall. hardwood ~raft vithin at .. ..,.~ ,-arde of gram road, 

about 2!.Uea north-a.orthwaat or Jaokaonville. 

i'he apoHd :rock8 aaçriae aeTeral tlli beda ot a tine-grained, 

lev grade hamtite 1nterbedded with &reT am areen lll.atM. Pour ot the 

l.argut he-.tite ~ nre up to 16 wh• w1de. Impure U..tœe w.a 

tound in the "'ieinlt)' but ita rel.AtiGUhlp to the rerrugiDoU8 sone S.. 

œkn.ow.a. All the roclal are eontorted and broken, with a etrong DOrtbeuterq 

.ohiato.it7. 'l'be .trilœ of the bftd<U~, wbere obaezoved, 18 •1n17 oaoto~e 

\o that ot the Hhi.-toaicy, and the dlpe are all eteep. A l.qer ot laluk 

aanganen a:d.de coat. &11 the CJtPOBed rock •. Bo data eould be obt.a1ned 

on the etratilrapb;r1 but 1t appeare that the depoeita piacb out a ebort 

diatanoe to the aouth. 

'lbe wnpnne OfXlttftt, ot the at.rial 1e ooneiderably lsea tban 

that to'UD:i at Iron Or. Hill alld ~ HUl, but. the .xie or occurrence ot 

the llineraù appe&N to be the llaiHe 

~ea or the ON .rrœa Area 1 ial,iven in Table 1. 

About 500 r..t _.t of AN& 1 1a a .me or rerrugiDoœ alata. 

about 250 reet vide. Th1ll 110ne oontain8 IIUOh red elate and nœerous 

aarrov atringere ot h~tite. One halt II'Ue aouth ot thia sone, 1a aDOther 

10-toot ferrustnoua sone oonta1n!.ng beda ot beaatite, the largeet ot vhiah 

1e a 1Dclwa th1ck. The rookB 1n both ot theae locallti• are beaTilT ata1ned 

vith -:nganeae œd.de. It appeara qLd.te poeaible that these sonearupreaerrt 



the DOrthw.rd uteœion of the Iron Ore H1ll depoeit. 

Aœ 2 

Pe~ rooke outorop about ~ .adlea u·-..rth ot Jaolœœ'till.e 

at a point about 200 ya~ 1tQ't ot the h1shwa1' (aee Plate ,), A pit 

apnl"C&t.E.tel.T 300 aqua~ t•"' iD arw. aDi 15 tnt deep wu dUI iD the 

iron torat1GD, a~ tor aplorato17 purpo ... at üeut the .._ tf.M 

u tM ctpel'Btion at the lrGD Ore and MtocJ,r RUl.a depoaitA. !be laDà ill 

the nc1nit7 of the dçeait te eleam, Dut due \o the nan;, nature ot 

the ao1l it I. not uader eult1.-t10D. 

The atrat~ ot the 61pottit ba• be• detend.ned to a Ualted 

utet aDd the Yarl.G\18 rMk ~ee appear to have the toll.ov1ag rel& t1GIUI:td.p.:.· 

and t.Jxt.okn.a .. , fra oldest \o JOllllleat 1 

Cl) Dark gref aaleareou. 8late •••••••••••••••••••• 50 reet 

(2) Red elat .. ••••••••••••••••••••••••••••••••··~00 " 
") lW 1latea with inta:rbedded hematite ......... 20 " 

~) ar.,, ~ Blataa ••••••••••••••••••••••••••• 2 " 

(5) CQnalamerate ................................. ~50 " 

(6) Red aad ~lh gr.,y alataa ••••••••••••••••• 60 " 

(7) 'lhinl7 b«!d.ed ~ ••••••••••••••••••••.• .• 20 • 

'ftle O«l&l-.rate 11 ecl"'ppNd ot traa-nta aad pebbl.u ot balti te 1 

red and &rMil al.ate, ~ alate, ebert.•, quart1, aDd f..U 

•"•rial boulld 1n oalcareoU8 o•nrt. !be touU •ter!al w.a eg'd'Md ta 

t.ba otticee ot the Pel•ecotolecloal DJ.T18tc or the Oeo.l.oglaal Surft;r et 

~•da .m l~1t1ed u erlMld n.. and ltWittt e'h1tPJUM CPoaP') J 



eonaiderabl7 in thicknua and appeara to be lentieul.arJ interbedded 

vith it are eft"eral. banda ot -.aaanite:rotW h .. tite, JMUUr1.nl trœ· 

a fraction ot an inch to 10 inch• 1n thiclmen. 

The ain ~poait ot auganite~ ~tite ia oant!ned to 

a KIM about 20 tNt wida (Mc! h. 3 ùn'e). The depoeit ia ~ed. 

of red .at .. and ~tite. '1'M ~tite ia 1n urrov 'M<'• up to 16 iDcbu 

thiok, 8l1d 1a a1w1lar to the ~eroua hlatite deHI'ibecl fn tbe otbar 

depoaita. Red aJ.at .. ccaprl.q the &H&ter part ot this fe~ IIOMe 

~ eol.oured, ~d, •JtPDiterou. oarboœte, tiret deMribed 

1D the. Iron Ore H11l clepcNiit, la al8o prea«'lt 1n the Ylatite o.t thie depod.t 

1n the tora ot elonpted pod8 and 'band8. 

'nw lltrueture ot the 'Mdrock fil tbia area doea DOt appear to 

bave been eœplicated either lv' fol~ or 1fT taultiDc. The atrike ~ ttw 

bedding aDd the achiatodtT aN appradatel.T parallel aDd trend 

nort.heaatward. Dip~~ of both beddin8 aDd aeh1atodt7 are .te.p, 

An anq ot •terial traa thia depoait ie li"Ar.t. 1n 'l'able l 

( pagti.Ol). 

1'he rock uHIIIblagn of eaah of the iron and manpneae oceurreœn 

1n the Woodstook area are a1Jdlar. '!'he il"'Clll and manpnee-.beariDg roca 
outorop in a detinite pattem that follon the etruoture ot the C1Glo.tDg 

lltrata of Zone B of the SUuriaD ~YBta. 'lhere -.y be oncy OIW 

fe~erous hori.an, b\rt. thia ia doubttulJ it ia mre pi'Obahle that 

there 1a a lltlllber ot lenticular bodiu ot 11"011 and mangan•• rich rook 



eeattered thl"'UCh and aloag a belt about 2 Dd.letJ wido and up to teM 

ot aUee long. 

The tet rou1 ··nganiferoua et rata of IJ'On Ore Hill oaDDOt be 

aa.t'ely aesœed to mend tor more tban a ff!ltl hurd.red reet be1œd the 

llmite of the old world.nge. The OODtorted •t:ruoture and the lack ot 

outerop in. the 'Yic1nit)" -.Jœ anr tonoaata ot their oontinuity ~ 

bypotMtieal. A NUtm.rd Bt«YJ1oa tew.ro. Mooct;r H1ll and, in pe.rt1G\Jlar1 

a jUDCtiun with theBe latter depoaita, ... t ~ bued on into:nllltiaa p1Ded 

trcm eitber trenahing or d.ialnond drlll:tnl• 'l'be ume r.arb aP,Pl7 to a 

raorthvanl meuion of the atrata te'Ard Area 1. 

The~ Hill def)08it aoçrlee• aenral bodies ot terro-

""P"' tema roek; none ot wh1ab .,. be .tended M;rœd the outorop ai'M 

wlth aJV' aecuracy. Intormation derived traa the outcropa 1Dd1oata that 

theM depoait• arw eout.orted ae 111t1Ch ae, tt not more than, thoale ot INa 

Ore HUl. A DOrtbw.rd a:t..ta of i'l'OC and maagan0n-bearing atrata 

toward Iron Ore Hill ~~œt be pl'O'ftd bT tÇœed ~k or cliamond drlll oozoe•J 

as beth of theee are lacldng DO a.ttampt hae been zaade to 1ndicate on the 

•P the eontim:d.t-7 ot the t•~terou bed• 'betwe«1 ths two M .1or 

oocurrencee. 

'l'be terro-nenpni fei'OWI bed3 ot Mr»od;r HiU haYe !Mc traced 

to within one-quarter ot & ld.le ot the Medumekee.g Rt.Yer. .U..t ooatin'UOUII 

outorop almg the r!Ter bank, and in railwq out• with1n 100 ;ya:rœ or the 

l'inr, do not •how the promo• ot •uoh beda. The rookl aloua ttt. rinr 

and raUwq are &r.,-...gre«l •lat•, da!'k grq oalcareoua •la tH, and 

u..tone breHia. 

Tbe ·iron &Dd llallgane" hori11011 ot AN& 1 &7 be traced, by 



outorope and .oU t~nt., to a IADIÜl pit aboUt 2,500 reet to the 

nort.l»ut. a.tWMD. tbie pit and Area 2 there are no outcropa, and the 

~u OOftr appeare to be quit. thiok, theretore information ot aD1' 

~- ot tM terio waganiteroœ beda to the northeaet muet be baeec! 

GD hrther ~oratic. 'l'be vrit.r belie"t"M1 hovwer, that apprœdatel7 

S00 fHt nort,b ot the betoN •aat1ooed pit the •npn1 f81"CC'a 11008 

pillobH eut., ·and that the depoait. ot Ara. 2 lie nratiçapbically aboYe 

tt. 

!bere 1.8 BO ..S.d.enee ta the 'f'1a1lrl.ty ot Ara 1 traa wbieb the 

tvzo wnganlteroua .-trata cou1d be ae.-ed te a:t.eD4 CJ7 distance 

1outhward toward Irœ Ore HUlJ it appe&N unl.1lc~ tbat the two cS.poei ta 

are in the eame etratigrsphic poli tiœ, although the roek ase.-blage1 ot 

eaeh are nry 1i11Uar. About 500 reet to the eut ot Area 1 there il a 

sone of t~ rocslal about 250 t•t wiM• .lbcut orw-balt .Ue to 

the IIOUth ot th1• .aDe tbere 1• aa Ol&orop or 18811PD1t•rou beatite, 

and it is potnd.ble that theee two ~ are related and that tM7 NPI •• 

tbe DOI"thwnrd «&teeim ot the Il"'Ol ON HUl depodt. 

!he iron and MDga.lWM ~ ot Area 2 appa.r to 1M latioular, 

and, u Mntioned •rlier, are 'belJ.WNd tolle .tratf.8re,phi~ &bave 

thoM ot Ara 1. lo att.-pt bas beer1 made to aaaœe an .xt..wicla o1 the 

1trata ot or. Detwe«t Areu 1 aDd 2 • 

Bçort1 WJ'!ttta on the oaaœ~ ot iroa en 1n thie )XU"t ot 

lw Brmwwiok, aDd ebHnatiau •de 1.D. the field b7 the vriter, 1Dd1oate 

tbat the belt ot w.npn•• and 1rcD.rië I"'Ok8 aq CEt«1d tor ta. .t 

.Uee northeaderq trCB Ara 2, but little it u,;r detd.led 1utœw.t1a 

1• aw.il.aJ)le. 



'l'be 1rœ and -.naane•• dePQJita of the Woodatock ara are ot 

sed'1Mnta17 or1g1a, The ue~iated, th!.Dq bedded, Nloareou tlatea, 

limeatonea, &Dd toald..l.iterou atrata ahow tbat the iran and MDpnUeroua 

rCI4Ika wre probabq depoëit«! u ariDe Hdillltata, 1n ehall.w w.ter a 

eonnderùale 418t&Die trca •bore. 

It hu 'bec ~ 117 Cal_,.l, th&\ the iron and aDCaDeee 

MrJIMiltraUeu 1D. tbe roaka are ttMt rwalt ot ehFoal precipltatiœa 

~ '\'Olualo act1'fiii7• llo wJoan1e roca are direatlT uaoeiated 

w.t.th the depoaite, but etruain reelat oenr in other parte f4 tbe l'elia 

vlthia a re.diua ot 10 lill••• !ben TOlouie roeb are :N~arded u 'be1q 

b. the .... atra\ipaphic 8equanH .. that or the iron ai'Jd ~rieh 

Whlte2 
1 _.. la~r JW.lez-' 1 atuct;rina a1wtla~ .uta&MM clçoai\1 

ba~~ wn 1Mllned. Ww.rü the Yin tbat the Jll8lll&lWH vu der!.ftd 

trca the nllurtal watbariD& ~an ad.jacct lal\dmaa• and dçoât.ed u 

a...,...uu.l udi.MDta. IIU.ler, howenr, ào .. belin. that 'ftle&Dio 

uti'Yi\7 clur11ll the Sllurian tia.o -.:r 1-.Te pl.qed a role ill the torMtioa 

.t tbe depoaiu, 

1 Calq, J. P.a 81'• eit., P• 19 (19!6). 

2wbite, W. 8,1 op. oit., PP• 142-144 (1943). 

'IIUl•r, R. Ld ~anNe Dwpotlit. ot lrooltoek Oount.,', 
MaiDaJ lidlle 0..1. s.z..., JaU. 4, PP• ,,_,6 (1947), 
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DQe to the l.hdted UIC1lD1t of geological ill!'oration 

amleble on the aurrounding regiao, 1t 11 d:ittioul.t to prow or 

diapron âJV' C~:W theo17 of the geMttil ot th6M depoalt•• Where the 

e*tigra~ or the Jlllll18aM&e and 1rea-r1oh roca ooul.d be obeel""f'ed, 

there appeare to be a diaturb&Dce in the aorsl HqUIIIl1CMI ot depoeition, 

u il ft"idelOed b.T the ccn«l .. rate bec~ 1ll Aret. 2J th1a diaturban.u t012l.d 

~e bMD eautd 11r ftl.pnSe acrUrtQ-, '!he lenticular èape &Dd the 

relat1Yel.T aa1l. ~ extcltr ot tM 1nd:l:ndual -,o.tte indicatee ttat 

thq wre depolit.! 1n ..U reetricted 'bedu, and lt 1• 80t lldlat aae 

woW.d 4KpMt 1t tbe -.npDeM aD«t ~ •tutal .. œr1v.c:t IOJ.ely 

trr.a the nburial watheriDI et an adjaMilt landM11 aad 4epN1ted u 

&80eJ' .. 11N) Hdilleltta. Plrponne ot 't'Ol.Mnie roelœ 1n the adjo1111Dg aree 

to the DOl"th, pl.awd 1q' Calq 1D the !Utœlu:l, are ~JG&ted wlth a lqer 

of -.ugan .. e a1• on the watheNd IUJ"f8oe. Pr.. the f'JbH~tiou -.de 

above the Vl'iter taTO\U'I the Sl.~geetieru~ m the o!".lg1n et the JIIIIIIPU•• 
ud. iroameh roea u put tonr&rd 1117 CeJ.q. 

Rtttj'Ybl ot Irm apd MenQP!!I 

'!'be l.Mk ~ nbwrf'aee etau. anc1 tœ 10&1"11 t 7 ct 'bedraek tKpOwrea 

baw 'been the lill:tti.D& factor-. 1l'l the utiatifa et troc and -.ngan.eee 

rnel'ftl 1n the Woodstoek •~• TM reee:rna of the tw l.arler depoei t8, 

that 18, Il"'Ol 0... and .llfooclv Hll.lAI, have, bowwer, bee oileulated. 

The muganese am 1rca depo81h are aedt.nt.&r7 aDd ~, \aNf ore, 

be ae--.d to ~ tor a dittanoe bel.ow tlw aurtaee ·~• \o t.helr 

latere.l atent, bat the e.plex ltruotUl"' and the app&ra'lt 1.-tiaalu M&pe 

ot the depoeit.l, an it DHeM&J7' to l.ilâ.t the uaœed depth 1n \he e.tiatJ.oa• 



o! reae!"''HJ thi• depth has been takan at lOO feet • 

.AHq8 ot tbl 1rœ and wupneae-rloh rooka ot the lroD Or. 

and Maoq H1l.la :l.ndicate tbattbere 1• at l.uli 15 per oent iran &llf1 

10 per cent MftiNMIM ac~ the vidth ot the old wrfd.lapJ 1n plaoM, 

thia width ~be u II\10h u 200 tNt. It 1.8 probable that turth8r 

Gp].oratioa ot the d8poldta wUl Nftd. that the &Yel"ag. ~ ot s.r. 
and anganen are higb.r th&ft l.S ud 10 per fMl'lt rHpeoti nq. 

Jnlated z•a!'na ot poefible lS pcr aot 1ron azsd 10 per oct 

Iren Ore R1ll ···-··············· 1,,00,000 tana 

~ Hlll •••••••••••••••••••••• aoo,ooo toaa1 

1 
C..,ri•• the total ot the eetiuted tonBa8• ot the larger 

orebod1e1 ot Jhod;r HUl. 



TùJ•l 

Supl.e Il"QD Manganea PbHpheroUI Sulphur Wid\h 
! ! J ' hG 

51-4 22.~ 12Jà o.56 o.~ a 
Sl-5 19.10 22.38 o,~ 0.10 u 
~ 14.14 16 ... 0.38 0.02 10 
51-7 22.22 1.4.99 o,86 o~u 10 
st..e 17.94 10.41 o.,9 0,12 10 

J68 20,91 18,53 1.28 trsoe 10 
569 15.05 14.10 o,st. 0,25 8 
S70 )0.00 9630 ·l.<.l'l 0,02 12 
571 21.47 10,80 0,89 0,03 u., 
579 25.48 14,69 0,96 0,09 28 
S8l 24.95 10,21 o." 0.13 7 

lfOOJlX am. 
.51-3 26,06 12.26 o .. 69 0.-02 11 

,a, ~-51 12.15 1.01 0,02 s.s 
584 26.97 14.{14 1.09 0.02 4.S 
584 24.85 U.lO 0.87 0.()3 4 
586 26.06 11.25 o.aa o.()) s ,., 23·" 14.25 1.25 0.04 5 sas 22,02 12.œ 0.87 o.os 5 

AllAl 

s.1,.l 1,3,88 6.97 0,28 0,02 7 --
ARFA 2 

20.50 8,86 0.49 0,03 15 

Bote t Nœbel"'l preceded b7 '.511 are et IIUplea aeaqed by the Mine• Branoh, 
Dçartaat of Jtinee and Tecdurl.aal SurYe;ya, ottawaJ other maber8 are et aaplu 
\aken in 1939 1lr the Dep&rta«tt et Land• and Minu, lev ~Jr\mht.ok, and uaqa 
b;r J • T eDou.ld ~ Co. 1 Ltd. 1 Montreal 1 Quebec, 



çoPPEiR wn !Jm me 

'lbere ar. at~~el"''lJ8 OOGl.lrlW'loe& ot oopper, lead and dM 

•ulpb1d .. around the Q1baoo gJ'&Ditlc stock, about 3 .Uea ltOUthea.t 

ot the to. ot Wooùtook. la a -...r,r twlracMl eu• th- .W.pb.1d.N 

u. OODH0t;rsted in •utt1olet quant.&t1• to 'WaJ"l"allt -~ tban a 

ttÇerticd.al .,..,natieDJ ao àpodt u .t&zt u oa be ~zotalDed, bas 

ft'er ben eoancmeallT wrk«i. 

file ore ld.Deralt ot the ~lu ~ eoulet ot at laaR 

tw ot the to.l.l.ow1Jtc - «hh'OOPJ'l"ite, pl.S!A1 aad çb&l.ertte, &Dd are 

!Jm.r!ab~ ...-ooiatecl wt.th Pl'rite• 11lt .W.pld.ù• &Nt~ .m. •~œ• _.,., 

1D "Nia with • quar\--.lelte IUJI1:l8J ... repl&~t et the wall.roà 

"'the wlphi<* bu bec aoted. 1bl hon i"Nlœ .... pH-Stluria 

&NJWOkea aad alate.,. lflneralisatS.. t. uwùtefl;r &..-t.1CI&l.q rel.ate4 

ta the atM• noek1 and aa nth lt il~ te be Dnr.m1m bage. 

WnSas ••a 1. 

~· clçoni; OOMat• ot lead ad dAO rophlf lfldch ouur 

aleq a taul.t llœeJ tbe .-l.NiJI« :roeka are llla.tu and ~. flle 

prope1't7 1e lœated &Mut 2 .u .. to the 110\1\heut ot Wooclatook, u.4 a11oat. 

1 .U.e eut ot \he a. JebD. Rlwr. A llbaft-. IM1k 01\ tbe ore .,_. \0 a 

dept.h ot 65 t..t., betvee the ;reare 19.25 anet 192r. Att the u. tbl vr:lter 



Yiaited the propert:r the~ wu p&J"t.ial.lT csand in and tllled 

with wate:r. ODl,y \be &llp and rartaoe upowr• eould be _..,ned 

aatiataetorU7. S...ral :repoi'U llaYe been vrltten 011 the propert.:r 

aDd the 1ntoraticm. p:reacted bere hu been takeo fi"'OI theM :report.a 

eDd nppl-nted w:lth pereoaal -.el"fttioaa. 

The elat .. and ~~ 1a t"M ~d.DiV of the ebatt et:r1ke 

IIOrth 20 clegre .. eut &ad 4:lp 70 dec:reM nort.hwwat. TM taul.t paral.lele 

the .tria et \he llat .. aDd l"7&0kH but dipa in the oppaite cU.rectioD 

a\ 70 ~ aoutbeut.. t'tNt elate, libere eut by the tault, hu 'beC1 

altered to a eblo:ritie •terial aa4 1.8 p&r\1~ :replaeed -.r the 

nlphid•l• The Rl.pldca. are eaat1.Md l.arp.lT to the tault IICJD8 aDd are 

tound 1n vwlu vith a quart....:lc1t.e ~ aDd. a• replaa-.tt bodi ... 

The IODe ot lllneralisati• 'ftri• troa l2 ~ 48 inohea vith an aYerap 

ot :J' !Mhee. 'ftw Jd.Del"'llsed taW.t aœe 18 quite urrw in the &rt!)'Waelce 

but att.e:r pudq 1Jlto the alat.e lt vid-. out •ouide~, lDdioatiJII 

t.ba\ the el.ate 1a JNOh •re f&YOUJ'ÙlT diçoaed. \o aiaenl dçoritiea tbaD. 

the ~·•· h ftiD hu 1Ma pt'Ot• tor a diat&Dce ot about 50 t..t.'. 
'lw 110re Tei.u, (pouibq \he ... u the .tneral.iHd niD 1n the 8hatt) 1 

haw 1Me tO\mà 60 reet and lSO tM\ nuth ot the •hat\• '1'beH .....s.n.. 
Nl'!"ied P71"lte 1tut ~ pl-., çhalerit.e or obal•owr:lte. A "niD Ot 

' 

~~ J. D.c ~hed rçort, (1.940) (tor A. w. fl'le). 

2vJ"iiht.1 J. D.t ap. dt., (1940) • 



quari,s vith write ltut. DO other Yi.A~ aulJ)bidell, lBe totmd 1n the 

Md ot ~ l 1mJok about 1000 tNt NUth ot the ab&ft, are&. 

The eN ~ ~~ 1D the order cd their abœdaDce, 

&N apbalerit.e, Jl11"ite .... , ... , md ohal.CIOpJ'rlt... !be order ot ~ticD 

vu appe.reat,;q ~te, IJ)halerl.te, ebaleoPTl"tte, and aal..a, the two latter 

wre ~ dePHited ~. 

ebatt, aD4 ._.idered to 'Mu. Pence rœ et ore,. 'ra. reeulte ot th1a 

ueq wn u ton-.1s 

a.ld •••••••••••••••••••••• 0,00, a./taa 
811Ter •••••••••••••••••••• 1.00 o8/~on 
te.d •••••••••••••••••••••• 5.16 per eent 
Cepper •••••••••••••••••••• 0,57 per oent 
Z1DI •••••••••••••••••••••• 7., per eeat 

ID 1'-'0 H. H, Qlau.&n reported ~bat an anr&&e UN;J' acroee 3 teet at 

15 t..t ~ the nr!'aoe gan th•. toll<*lDc renlt. • 

GeU ················-···· SilTer ••••••••••••••••••• 
Lead ••••••••••••••••••••• 

Copper ···············t••• ZLal ••••••••••••••••••••• 
Il'Gil • • • • • • • •·• • • • • • • • • • • • • 

bue 
2 "''-s.se pe ..n 
0.4 per HDt. 
7.14 per--' 
8~35 per eent 

J • D. Wright ln an uapubllel»d "PQrl etatee that an UUl' ot l2 JlOUD(ll 

ot mn •ter1al. troa the lhatt 1111.8 .. tollcwsl 
- . . . 

Oold ••••••••••••••••••••• , 0,10 ea/teD 
atlwr •••••••••••••••••••• 5.00 .. ;._ 
Lead •••••••••••••••••••••• 1.57 P«r -.nt 
c.,pe,. ....................... -'.44 per eet 
Z1De •••••••••••••••••••••• ewoo percent 

..__. ot the -u lliN ot the depoeit, the ovnel"8 d1d not 

oonaider it to be ot eooocaiG ftlut11 Uld ee&Hd dtrnl~nt wrk~ 

1 
Bepo~ on the P'lotation and Cœo.ntration ot Copper

lead..ZW Ore trœa the Dca:1.nion Jo. lltlne Woodftook, 1 . 1.1 Dept. 
ot Hln•, Bur.au ot Mines, CaD&da, (1940). 
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9#1 s · a "'1'« 

'fld.8 d~t .uillta et a eonaotratioD ot oopper wlphicl" 

in quarts ~. The ....,._ eenr la the ~ ot the OODtut of 

the Qlnoa gruitic .toà v.t.th a roof pedant ot wte. un INJ'WOk•., 

hreral d11haN dJkn eut tlw 1~te and the •.u.nt• la tbe t.edl&te 

Yii1Dlt7 ot the ~lt ( ... ftauN ~). 

b propeJ"tT 1• about 4 .Ue• "uth ot \he \owa. ot Wooütoek 

on the ea-' .tde ot the ft., John llt.Ter. !bi dçoelt vas firet •erl~ 

thml&b' ot u a pot,ct1a1 produeer ot eepper ore at about the tum of \be 

MDt'D7• 1ft about 1906 an &dlt •• dri'ftll iDto the aide of the hUl 

foUow!Jia tbl nin qat.• tor. a . tinu .. ef ~ 275 r .. tp The ftia 

l)"'t. .... ta\llted ott, -.Dd vo~ 'Qe .abud«led wit.JI • atttÇt Mill& -.de 

to looate t.be dieplaoed •n ... 1• 

!lw pr~Mipalld.neral HUih" in the ore vu ehal.ooPTrite. l' 

Mnred. vith J'l'rite and Jd.Dor _,llllt. of lalaa aJMl ipbaleriteJ Uaqll ade 

CID the ore al.8o rçorted . .S....r .-.at• ~ pld and .Unr. The bleop,rrJ.te 

ooauJ..4 1D lpoeUUf iD the QU.rtl . -mm. 

li'' Cmk 

Oepper ore la8 ld.Aed • th18 pNpel'V lNtwen the 7'M" 1854 

aDd 18.5&- b 1• ld.tuW ùeut .4 lille• ...tb et \he tOWil ot Woodetock • 

the wat ei.S. ot the -.., . John Blft:r- Mar \he •utll et .U Cl"Hk.. 'ftae .-n. 
vere nnk ~ 'UM .-taet Nt wc \be w-w. &1111. ~~~ ••• ..s the au..e 
crealte nOiil. J. ~ID Met tiiPle:r.t.ion i.IM dnt~ wrlr 

hu bee ~ e 'Ute PJÇer\71 u 1a ~ \7 a plan of tbe eld 

•l"ldlll• ( ... PIPN 35}.. !he -.in è&tt w.a :repœoted nnk tet a dçth ot 125 t"\ 

1 
...,., l•l JNn•al •ltataS.eaU.. -.. Rn., 1a a leac U.. 

~ ot tbe area, a8d. diNttM \!» whd•g et 'he Cob~. 



/ 2. 

FD.IIf IJJS 

Bull Creek Copper 
Lege nd 

ŒJ qronite 
[TI 9r e .Y w ac k e , s 1 at e 
---... 9 eol o.5n·c al contact ,., 

/~ trench, 1855, /93/ 

~:.ii shaft !8SS 

~ vetns !855 

z / 
/ 

/ 
6 

1./ 

# 

2. 1 

Sources of informat/on .· 

scale 
tn 

fe et 

. 1 
/000 

~ 

r} 
(j 

2 
., 1 

\ / • 
~~ 

1 
\ 

l l 

\'0 1 

t 1 
\ 

f ' ~· 

......__ ......__ ---- ---- ......__ --

New 8 runswicl{ Minin9 Com?o~y Pla~~ 11355,56, 57. 
Private l?eport., h'.H . Cletwdeé 191!.6 
New Bru n.s vv i cf{ L> e,Pl. of Lan d.s c:yn<f A1 ines, Plo t-e 31- 8, 193/ 

-107-

1 

1 

' 
1 

----
--- 1 --- --- ------

......... -.......--------- -------===-

Figure 35 



1 
~ OJ"e wu quart.alllaei'Slieed vltk ~te azul Jrl"lte • 
I:adicaU.. are th.n the ld.nen.U..u.Uoa _. ~tT, v.l'h, prabab11', 

..U ~ ot ktab cNda e~~pper ere. 

w-, .,.., ..... te wl\h 111av •• ,.ta or ~te, ad 

wzoite are tNJd la qaJ"h ,.._ lad fl'l•• zr\nated tD a ~ 

p.,. • •sn, oa ta ..ah 1luk ol Wtf.&b' .._ ~~tout 1 IIIILle tr. S.\e -.sUl. 

ftrh brook .1e!M \he a. Jn .,.r ~ eppoelte the w. et 
~ Dia..._ .... eut \he al&'- aftd.I!'Jrtl'ltDe aear the ÜJ~Hit• 

~ wrk 1D 1949 ...S..W fd e ..U 1 a\ fil .g,_., drf..Ut.Bc 

aDCl a ptt hoa 11b1ob aJicmt 1000 fNbte ~ ot roak hu beera r 1 1 a • ... fkla 

1fiWk dld DDt pw ft7!ll ~~ta 8Dd u far u la k:Do1&t tu 
propel"t7 .. .-w ..... ,.. qp.i\ la -..ID \;rpe wl'h ... Nl'lltiJFJB\ 

.t tba IPtlrl~tU. MlMNlJ.Mti• la ~ nl.&W to the ~~

-' tba oth8e aratte ... 4 .u .. \o the MU!t.h. 

an.YER 
'Dit ~ Pf'G,_. la the "li• wrtr.t talud'f'ell' trr eU.nr 

..-..\hat et tbe a. 1 • ..._,t.n ..... o IJlAI, J.ecat.d àoG 4 .u... DOI"th 

et llloütoot • the ven d6l et \be a. ., ... lllftl". !H ld.M, wld.lh u 
aa1d te haft Md a ehatt 4mR" a hundred t..t dMp wlth tvo l.ftwü. f.• aow 

.-pl.teq ... ,lledllr CMtDc lad tui • .. .,., .. ~ eta~ sa 
1889 an~~ ~ \W1tU 1891 er 1892, _. ftlotq w. u.. ._ ttJO,ooo 
wrtJa ot dl:nr .. -ruted rr. tu .. 2• tt. boet rua -ot ...... , .. u,. 



the dœp pn Uttle m.ct..Dn of the ~ ot oN llined. 1Nt a~tll' it 

vu 1n the tor~~ of qa.art-.oaldte w1u üeut 18 iaehee vide and the 

ON mneral WU ~ ars..titeJ"fttl pl_., UHCiated with JV'l"ite-. 
1 

'lbe we baAl m &1817 ot 1 

SUYer •••••••••••••••••••••••••••••4•5 ow/torl 
Lead •••••••••••••••••••••••••••••2.5 per oent 
OOld ••••••••••••••••,••••••••••••traee 
The origin ot ttd.a dtpoait. l• UlSla\owl nt it 1• pro'bahl,J' 

...Uoall1' Nlatecl to the int.erMdiate to bu1o 1ntl'\ld.ou 1n thi• part of 

Q()LJ) 

Gold. hu bnn. ~ound 1n ld..Jmte qwmt1ttu ueociated vith the 

baae ..ta1 o.po.itl ln tbe areaeJ tt waa &lee nportecl iD ueqa t~ the 

of pl.d ha.,.. 1MeD rçorted :1A the 'Yidld.\7 ot Oak lfo11Dta1a la the IHNthel'll 

r-r' ot the w.odatoek &JW.. !he recioa 1a vhioh tbe pld. wae reported. b 

IOYend vith 'ftl7' l.arae bouldere of white IIU1q' .,art1, and it :l.8 ~ 

in tb1ll qua:rts that the aold wu tound. The witer cnw:tned the are& vith 

eouideraJtle MN 1rut t.und DO t.race f4 plA. S.. T8I7 ..U -=t• et 

~te and wrtt.e wr. aot1Md ta tite QU&l'ta Nul.den. llo quart.• vu 

toUDCl 'Ill 11\•'. 



Aarloulture la the Mjor :laduet17 in the Woodatook and 

Millnlle areu, and u neh 1a ot priM illportmoe 1D tbe MOMIIF ot 

the !nbabitanta. Grcnmd u...tœw or •u..•, u lt ta •tt-• reterr.d t.o, 

pl.q8 a Tel'7 illportaDt role u a terUJ.iHr, oontributiDI to the 

Mirltenanoe and produetiœ at an qricnùtural d1atr1otJ thwl, depoaiita 

ot VOl'kable lia..tone are alwp ot blportanee 1n a fal'S1DI oœ-m1t,7• 

!he larsen quanti tq of ealoareoue roca 1n \be Nl1oa !a 

\1Ddeubtedl1' thl oalcareoua elatee ot SUurlaB aae wbioh outorep nwr a 

large portion of the WoodRook area. The eoonaioal Wle of the •jori\7 

of the alat.. tor thrir l.tJM aontct ù iapraotioal Ne.uee of tbeir 

1llpure ohara.cter. lllterealated with the ealeareoue 1latee are aeYeral 

lctinlar beda of tairq pure Uaeetœe, 1rut theM Mda are ....:r.q ot 

nah lla:lt.d ext.rt. that tMy eoW.d not be .,_reial.l,y cçlolted. 

!he l.argut and the p~ depuit ot U...taaa looated. ~ 

date oecun in the relatinq ~- .t.rata ot the pre-SUuriua. 

'ftd.ll depodt, 11 aear c.tral. W.tenil.le iD the w•t Mtàr.l part ot tM 

JlUl:rilù area. TbeN are 110 other U.I'\Gne dçoeita of utr ~ 

in \he pN-S!lurlaD of 'the &l"'M8 \lllder lltuq. 

ru. depoeit of l.S.Mitœe 1• :ln the 10\ltl»m part et the 

Woodltoelc: a.rea, Smsdiateq IOUth ot the road be\WMD I..,- Corner &Dd 

U..atœe ùout one-h-lf a ll1le .. t •t ~tiret ISUied plue. Tbe pite 

and quarri• that ade up the old wrld.q are all filled. '!here are no 



exposur.a ~ bedrook ln the S=•Mate ..Uildt.,' ot the clepc>eitJ 

......Snat1• ot the proper\7 1l.r th• vri.ter wa• l.1111ted to the aoU 

•anr and the old d'twptl. Tbe •ter1al qœrried wu appannt.q a cleaH, 

1»l.uk or d&rk· 11"1'1', u..teae, eœt.atftinc a talr .....m ot ahùl ~· 

and ertDct14 lit..* all ot Wiâ wre âtbu' too illperteat. or tr.plnt.aq 

to pedd.t idMUt!oaU .•• · Tbere vu ao traoe ot lnternal .t.ructure in 

t.œ u...to:oe, 1Jat trœ the loeattea. et the p1ta and 11r eoaveraatieu 

v1\h 1eBg t,iM ~ideta, lt vaa ~ tbat the u..t.oM OOIIf'cnwld 

with the lltraetun of the aalodaa roeka-. TM Md. of u...toM tOl'ld.nl 

~ d.epotd.t vu about 100 tNt vt• aar! ùout •••q:aar\•r et a lille 

lezl&· 
u..nt.œe .. quarried .rro. thla depoe!t iD the -.ri, part. ., 

\he 1800••· :SC.. ot U. •t•rlal wu ~ ucJ. Utld loa•llf' u 

tert.U1Hr1 othv waa alaked and ued la •~'"bar iD the ...trw\ila et 
1 llarraoD tor the United statea A,...-, ill~ lfnl.tcm1 JfdM • ._uae 

ot poor ~·• 11101'k wu auapeaded aa the 4epoe1t about 100 7MN a&o
2

, 

aDd u far u u ~ wu DOt rMUMCl. 

'ftae depotlit 1a .-poNd. ~ tw latiallu'. ~ of l.1Jae8tene 

Hparated lv" a tw teet ot alate, enol.OMd in alatea am grqwaekq, a11 of 

vbioh appear to b4t pre-8Uurian 1n &«•• The depollit t. about lOO tNt --' 

~ th. road betwc t'ap~~I'UlCie V al• aD4 Woodatoü md aMuti 4 ld.l.ea bGI 

the ton.r plaoe,. U1d l4 ld.l.el 10\ltheut floota tM latter, !be h1ri.o17 la 

lcu.œ, A. a pe1"MMlal OCJDIND~ eation, (Jir. Caraon ia a longt:lae 
ruideat et the area). 

2 
Bd.lq, t. w •• op. üt., ,. )(» C188s>. 
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maert&in, bu\ it bas be«1 kDcnm. dnce at leut 1884, vben lt VlUI 

1 
im'ut18ated. br L. w. ldl.q • Ho Mt"iOUII lRn'4c •• &ppai'Otq delle 

cm tbl dçoe1t œtU around the tiM ot World War 1. J'rom thea 'lllltU 

\he pruet tiM the propel"Q' M.a ebaqed -.meraldp aweral u-. 
~1" t.M diNOtiaD ot Hftral JMIOPl.e t"- lfrlllt-. waa pl!].Yttrllled and 

aeclleo•llr aa terUltHl", ft\ tw w.rlcm.a reuou, l.arPl7 41ither 

poor .._..Dt er the l&ak .r tçital, t• 'WOJ'ki.Ja« ot the depoait 

hu aot pz and k be 4IIICI'l 1 eal.q teuibl.e tor \he 011fAU'11. 

!he U....ttme ot the dçot:lt. 1a wldt. te li«bt '"'~'• uui 

~. !he tvo beâ aldq up \be dllpoa1t are diatinet..q ~iaul.ar, 

reJJChc ta vidth :rra. 2 w •s ln\ ..-r a lAqth ot 200 feet. !he Mdli 

dip .... tial.J.T wrU.ul 17, and u. di..- 1n the ahape ot a fti'Mcal 

dna told ( ... J't.«are 36). '!be \rad et the clepoait b DOrt.herll'• The 

beda ot ]izrat .. are IMJMI.ft.ted lv tt.. 6 to 12 tM\ ot d.ark JrÇ" ala'M 

&Dd -.l.oaecl 1t7 ù.rk and lJ.aht, g:rq al.ate and ~ IN1W&OD• The 

•u. &ù ~are out 1rr lll'llel"''\W quarti-Oalà.te "nd.Da. 

Althoulh the ~ u ~. \he éape ot \he dçoait 

and tlw ..,..re d.toiWLtilla ._ I'Oft laa ..W:rpu baYe rtll'ldered it 

aPitaltle \o lM quarri.t u ~ ....-. tor the IN1l'""' t.rade. 

hl.YeriHd.) \he~ !a a~ tnd.\ed ter aarlaulturù J'UI'PO&etl• 

~ ade 1Jr the Canadie Puitto Ba:Uwq D~t Braaoh _... the 



S11ioa•••••••••••••••••••••~••••••••o.61 percent 
Al~•••••••••••••••••••••••••••••o.21 per ~ 
traD Cbd.u •••••••••••••••••••••••••• o.2s pero.st 
a.111 .. Carban&t•••••••••••••••••••91•27 per eent 
...... Cart:Mnaate •••••••••• , ••••• 
s.lpbur EJf.Giicle ••• ill ••• a .......... '.. traee 

di._.. drl1l wa npgecl 1r;r a pr:bate teDMm \o put clcM1 12 hol• oa 
2 

the prvpertf'J the total -unt ot d.r:llllaa 4œe vu 1597 teet • A 1hon 

._.dpt1• .t the hol• that appear 4a r~ J6, talloww. 

l!9l4 lee dM liu !SR'Ya Y "'ta 
- .... a tJd.lkrltJI 

l 863W 45 91' 11'9" "'''" 26•3" 
2 1861 45 21' < 4' 20' 16f 

' l6af 45 194' 138' lW.' 56• 
4 ..,. 30 LCJJ.t 13'7' 139' 2• 

us• 172'3" 17''11 

s JJ80E 35 11'' - - • 
6 S72X Z.5 60• 20' 6()t 40' 
7 8721 45 125• o• 20' 20' 
8 IBOB 45 ,, - .. .. 
9 G.2B 45 190' - .... -12 ... ~ 268• o• 103' l<l.'' 

1.52' 267'6" 15',. 

the quar17 wbiah bu bee eetabl s•hed ao the llmutorw in the 

put JW.N il~ e11'G'1ll.&r in OtttlJ.M, 14\h a 111..-ter ot ap~t.q 

lOO t"'• !be prona v-. ·~l"laiD lily J.imeetclu il about U 1Tl5 ~ l-'• 

!taDap bu becl e8tis1ted at about 1000 ahort tONI per foot ot ùp\h. <M 

drill MJ.e, llo. 12 et P1&ure 36, f.Ddicatell th&t the l.ime•toM ~ to a 

depth ot at leu\ 267 t.t he1ew t'- qœrt")" tloor. 

1ma Aaual Bllpor&;, Dept. t.nu ..- lltaea ot t:t. ProYtJ:we ot 
Hw ~-. P• 491 (19,3)}-, 
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