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g.a8 ABSTRALT

The Woodstocok area is wnderlain by Cambyro-Ordeovician guarts
wackes and slates that bhave been intruded by  Devondan granite
(Rentorn Stock), grancedicorite.  tonalite and trondihemite (Gibson

Stock and Upper Woodstook Stock)  amd guartz-feldspar porphyry.

(Lower Woodstook and Sharp’s Mountain stocks). (&
porphyry-copper  system. centered on Conmell  Mountain in the
Gibson Stock is characterized by & core of phyllic alteration and
chalcopyrite-pyrite-pyrrhotlte minerallzation in porphyritic

trond jhemite and - toenalite. A zone of propylitic alteration bas

been defined peripheral  to  the zone of phyllic altevation.

Within the zone of propylitic alteration. vein-copper, lead-zine

and gold ccowrrences are described.  For the sest part the geddd
ig  asseciabted with guartz  veins  in the intrusicons and nearby
metasedimentary rockes.

Unrelated Fe-Mns Ba and  Sh - {3l QUOCUrTences arg also

describeds as well as miner cccurrences of copper and molybderum.

The pﬁfential for Finding other copper and gold deposits s

gyeaeect . Gt presents the known gold cocowrrences have et bhesn fully
evaluated. Furthermore, only the western porticon of the porphyry
copper system has been defined; to the east the area s dritt
covered wl untested. Also  few gold analyszes have been made on
the porphyey copper cccurrence  at Connell Mountain, and  in the
Light of the data from this reports further work is wariranted.

. ~




1.C INTRODUCTION

The area studied comprlses some 2HH km? in the vicinity of
Hocdstook. New Brunswick in the scuthwest part of  the Miramichi
Tome.  Within  the area, interbedded guartz wackes and argillites
of the lower part of the Tetagouche Group {(Ordovician)y and minoyr
mafic volocanice of the upper part of the Tetagouche Group have
been intruded by  lower  toe middle Devaenian Telsic stocks.
Thirty-mine mingral ocowrrences are krown  within the project
BITEA . These have besn subdivided  into porphyry-copper {7
prourrences) . vein  or porphyry affiliate copper (G Qoourvences)
Fractuwre Tilling copper (8 CCEUrTenceEs) s Veiln - lead - {7
orourTrences) sveln-gold (3 oo ETITes ) . vein—-barite (g2
cecurrences) and iron-manganese (3 ocouwrrences). '

1

The objectives of this project were two folds

1. to conduct a comprehensive metallogenic study of the
Woodstock area i order to provide a detailed documentation
of the mature, distribution and interrelationships of krnown
mineral deposits.

& to assess  the potential  for the occourrence of other
miveral depesitss particulacly  gold sposits within the

areas Trom an assessment of the reglional mwhmllunrny
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3.8 LOCATION

The Woodstook Area s lecated in south  central Mew
Erumswick. (NTS sheets £21J/3 and 21J3/4) in Novthamptons Weodstook
and part of Brighton parishes of Carleton County and in part of
Southampton parish  of  York County. The area pf investigation:
lies between latitude 46°087 and 46°14° and longltude &7°867 and
the Weodstock Fault which  trends north-northeast from 672417 38"
at the southern boundary to &7°32°@6" at the northern boundary of
the reglon (Figure 3.4).

The area is traversed by Mighways 2 and 163 on the east side
and byHhighway 1895 o the west side of  the Baint Johr Fiver.
Most of the aresa 15 accessible from secondary veads and logging
roads leading from these highways.,

About 1970 the Saint John  River valley was fleocded by &
hydroglectric clam ki 1t at Mactaguacs approximately 85km
downr iver from Weodstock. The limit of flooding is  shown on Map
1. The water level was raised approximately 1@m which caused the
submergence of  many  slneral ocoourTentes that were reported
adjacent toc the old cowrse of the Saint John Fiver. : s

Initial geclegical interest 1in the area concerned the
Siluwrian AT OnTmAaRrngAre se deposits at Jacksonvilles Gl
north-northwest of  Woodstock. These deposite were described by
Dr. Charles T. Jackseon (Fotters 1983) as part of an assessment of
the mineral potential of the Btate of Haine {oirca 183%5) .
Betwesn 1848 and 1884, some 63,6000 tormes (78,0088 tons) of oire
were mined, smelted at  Weodstook (FPotters 1983) and shipped to
England for use as armor plate and boiler plate (Balleys 18644).
Base metal investigations were also active prior to the 1858 s as
Gesner (18462) reported the ccowrence of chalcopyrite at Meductic
(lkm south of the present area of studys on the Saint John
Fiver). The Carleton Sentinel (1857a) mentioned the copper works
at  Lower Woodstocok in 1B%7  and reported on visits to the New
Brunswick Mining Company mine (Bulls Creek No.o &) in 1857 and
1858 (Carleton Serntinel. 185%7h, 1898). This latter mine produced
copper for approximately fouwr years (Andersors 1968) . Since this
time mineral euxploration has been intermittent ared although many
mimeral occcurrences have been found, none have been exploited.

The initial government suwrvey in the Woodstook area  was by
the provincial geclegist Gesner (18482) who followad the Saint
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John River and described in general terms the grevwackes.
and granites exposed along the viver. He veporbed a year later
(Geasrners 1843)  that: "the grauwwacke, grauwacke slates and clay
glate are of the Cambrian Syetem based on the presence of a faw
prganic remains" . He also noted that  these vocks are "highly
metalifercus"” with the presence of pyrite and chalcopyrite in
gprartz and calcite veins at Meductic and other locations.

Roblk (18728 published the first gsclogical map of the A EaE .
On 1t he showed the area  to be underlain by metamorphic and
caloareouws  slates with  twoe bodies of granite. syvenite or
grieisseid rocks  on the  Saint Jobn River betweesn Bulls Creek and
Woodstook. descr ibed the secdiments S interbedded
arglillacecus slates and guartzese sandstones which become highly
deformed arcund Woodstock where they are intruded by granite.
svernite and dicrite containing epideotes pyrite. chalcopyrites
galena and other mingrals.

Failey (1884) completed & more detalled swvey and ascr lbed
the metasediments to the Cambro-5ilurians based on stratigraphic
evidence. He made particular mention of  the amygdalcidal rocks
at Oak Mountain and  the porphyritic rocks nesr Oak Mountain and
Woodstook and of  the exstreme alteration of  the sediments in
contact with them.

Elle (1997) further discussed the Cambro-8ilurian age of the
metasediments, the nature of  the granites and commented on the
wide alteration zones around the granitic bodies. :

Caley (1936) mapped the roads and seme  streams in the
Woodstock area with a view toe  tracing the extent of the bedded
ivoen deposits  (8iluwrian). The metasediments bhe described as
pre-8ilurian gquartzites and slates which near  Oak Mowntain ccour
with Tfeldspathic sandsbtones and grits. The three svyenitic
intrusive bodies which he mapped near the Baint  Jobn River at
Bulls Creeks. at Millstream Rrook and  in the vicinity of the
Bentorn stock he considered as  small outliers of  the Fokiok
batholith.

Srderson (1954, 1995,1967. 1968) produced the first complete

.

map of the Woodstook area on which the basic geclogy is similar
to  that described below and shown  on Map 1. Mapping by
Mamilton—-Smith (1972 aid Vermagopal {1979 1981) refined
anderson’s work  and provided more detail. Geolegy compillation
maps of the Weodstock area have been produced  at various Bsrales
by Fatterson (1953, frderson and Foole (1959, van de Poll
(19467), Fotter (1968), Fotter et al (197%9), and Fyffe (1982 as b,
) ‘

Geophyvsical survevs of  the Woodsteock @ aresa include an
agiroemagnetic survey by the Geclegical Survey of Canada (1953a.
1953h, 196%) . Rouguer gravity surveys by New Brunswick Department
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cf Matuwral R wrees (Chanda et als 1988 al.b) ard radiom@ﬁric
maps by the Geological Survey of Canada (1976). '

The Ouaternary geclogy and physicgraphy of  the region was

fFirst described by Chalmers (1884, 1982) and was mapped by Lee

(19682)  and Rampton o and  Paradis  (1981). Their results are
described below. Geochemical reCoTmalssance till sampling .

programs have been conducted in the Woodstook area by Fettles and
Wyatt (1985, 1986)  and lLamothe (12864). Geochemical stream
sediment surveys (Austrias 1974 were conducted  Ffor wranium
(Austirias 1977, 1979, 1979k and copper. lead, I, mangansse
and antimony (Austrias, 1984 a. b). L

2.8 HMETHODOLOGY

Thig preject was completed between June 1é&., 1986 and March
1y 1987.  Freliminary investigations invelved a literature
search at the libvary of the Geclogical Swvey of Canada 1n
Ottawa and through the assessment, mineral occouwrrence and MTE
files and im  the library at the Mineral FAescources Branch.
Department of MNatural Rescurces and Energy in Fredericton. Field
woirk. completed between June 25 and September 15, 1986, irnvolved
loecating each mineral ccourrencss mapping the detailled geclogy
arnd  alterztion of each site and collecting samples Tor
geochemicals petrographic and mineralographic studies.

Geochemical analyses W E pearformed bry X~Ray Assay
Laborateries Limited, Don Mills, Ontaric for major and/or trace
glements. The major and miner elements  analysed by X—ray
Fluprescence spectrometry  included 5i0z. TilOzs Alelss Femlas
CraOas Finls MC}U s Calls Maall, K wlds Faleme Bay Nbhs Rls Sve Yo e B
and Cl. Fo Coms HaO" and Fel were analyzed by wet chemical
technigques. The trace element package included Shs Bes Bl, Cdy
Cra Cos Cus Fes Fbhe Lis Mris Mos Mi, Ses Ag. Tes Sns Wy Uy Ve and
Zr by ICF Mass Spectrometry. As by flameless atomic absorption
spectrometry and Au by fire assay with a D.C. plasma emission
spectrometry finlsh.

Twelve samples were submitted for major element analysls

primarily to  characterize the varicus lithologies in the area.

They were collected by combining small grab  sasples  Trom many
cutcrops over a fairly large area. ’

PES rock  samples were submitted for trace element analysis
including 38 "standacds”"  and =2 duplicate samples. The
"standards” compirised  three bulk  samples that were broken into
fem cubesy o homogenized  and  randomly  sub-sampled. They were
desigred to  ceontain high (U3@@ppb) . mediam -1 8ppk) and low

(£1ipph) gold contents. The high standard was obtained from the
Upper Northampton gold cccurrence  and the low standard from the

Bernton copper OoOCCUrrencs.




FPost faeld activities inc luded petrographic and
mineralographic studies by J. Ayer and final compilation and
analysis of data resultivng in  the preparation of this report.
Twe  swnmary presentations  have preceded  this report and WETE
based on preliminary data (Thomas and Gleeson. 1984 and 1987).

HAGE

The srea lies within the Chalewr Uplands subdivision of the
Atlantic Uplands division of  the Appalachiansg physicgraphic’
region (Williams et als, 19723% Rampton  and Paradis. 1981). The

a e characterized by steep sideds knobby hills, separated by
broad valleys. HMost peaks rise to over 2088 m above sea leveli
the lowest point is  the Saint John River which is controlled at
approvimately 41 m.  The highest peint (28B4 m  asl.) in  the area.
is  UOak Mountailnd other peaks worthy of neote include Benton
Ridoe (208-238 m asl.)s Cormell Mountain (235 s asl.) anc
Fatchell s Mountain  (188-818 m asl.). The peaks are undevlain by
Devonian felsic intrusionsi the latter two and several peaks
nearby are alsco the locality of many of the mineral cccurrences
(Map 1.

Drainage within the area is toward the Baint Jobn Friver in &
well developed bedrock contrelled trellis patterm. Lineaments
From map and airphote  analysis  (Figure &.8) have proanirent
southeast and mer bl norbheas trends with  less prominent
mor thwaro and east  northeastward  trends. The north noatheast
trend is parallel toe  the Weoodstook Fault and the lineaments are
concentrated near the Tauwlt amd  in the Benton Granite. The
southeast trend is most  common in the northern part of the area
and  is parallel to cross  faults from  the Woodstook Fault
{Venugopals 19810,

The north trending lirneaments are parallel to the Saint John
Fiver throughout much of the area. Merth  trending  shears in
roadouts  along Highway 18%  between Grafton  and Mo thampton
indicate that a north trendivg shear zong may underlie the. Saint
John River.

The east-northeastward trending  lineaments  in the Lower
Northampton area are parallel to bedding ard B slatey cleavage
{(Yenugopal. 1979).

1t should be #oted that the Woodstock Fault forms &
prominent lineament that extends along the west boundary of the
ATEA . '
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Figure 6.0: Lineament map.(for basemap legend see Map 1l).
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7.8  GENERAL GEOLOGY

The project aresa was rvestricted to the vecks of the
Mivamichi Anticlinorium {Rodgeirs. 1979, a tectenostratigraphic
Fove  comprising  Cambyvilan-Ordovician sedimentss rdovician matic
volocanicss Devontan felsic intrusions and minor areas of Devonian
matic volocanice and Mississippian sediments (Map 1. To the
wests these rocks are it conbtact with Silwian rocks of the
Matapedia Anticlinorium. The contact is marked by the Woodstocok
Fault (Venugoepals 1979), a southwestward extension of - the
Catamaran Fault (Fyffe. 1982 d).

7.1 Buaternary Geology
In general the Guaternary deposits of the Woodstook

s than 3 m  thick and are generally 1-2 m  thick on
deposits occcwr  in valleys and lowlands,

area are le
tipr b ancds . Thick

particularly a&long the Saint John River wvalley where thicknesses

in excess of 829 m have been recorded (Lee, 19680 It should he
Aoted however that drift cover is fairly continuous  and outorops
are rare edcept along roads and streams.

mpton  and  Faradis {1981) showad the area to be maiﬁly
in by thin morainal deposits, with thicker (1 m) moraimal
& ooourring in the headwaters of Bulls Creek - Lilly Brook

R
uricier 1

&
a
deposit

areas along the Benton-Oak-Riceville roads and  1in the gensrals

northeastern  part  of  the present map  ared. The moraing 1s
composed of  browns siltys sandys lodgenent till deposited firam
ice  which fFlowed initially scutheastward and later scouthward
during the last glaciaticon (Figure 7.1). G oearlier glaciation
by esastward Flowing ice is indicated by rare striations but is
generally nolt represented by tills.

The Saint John and  Meduxnekeag river valleys and several
smaller valleys are marked by thicker till deposits overlain by
thick (up to 28 m) glaciofluvial sands  and gravels (Finamoiyes
197%as ). Fostglacial submergence by estuarine waber coaverad
the Woodstock area to 137 m asl. Fforming terraces to this
level (Fampton and Faradis. 1981).

7.2 Bedrock Geclogy
7.2.1 Cambro — Ordovician metasediments
Most of  the project area s underladn by Cambre -

Ordovician metasediments which have been descoribed as mainly
slate. greywacke and  argillite (Anderscons 1968, quartzite

and slate (Venugopals 1979) o quartz wacke and red slate

(Vernugopal ., 1981). For  the purposes of this veport these
lithologies will be referred to as guartz wackes, siltstones and
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argillites using the classification of Pettijobn et al.. (1972,
Fig. S-3).

Buartz wacke i medium to darlk  greenish  grey..
weathering dark greens Tine grained. and coours in beds From
several centimeters to  one meter  thick. It is comnmonly
interbedded with argillite: the contacts being sharp.  Venugopal
(1979) noted the presence of cuwrrent rippless graded bedding and
cross-laminations within the unit. Three thin sections of guarts
wacke were examined (THEBL. T: TE%Gs Appendix ). They cantain
7TE-88Y  Framework comprising  68-94%  sub--angular to sub-rownded
guartz grains te I mm diameter, 4-19% sub-angular to sub-rouwnded
feldspar to #.5% mm diameter and up  toe 5% sub-angular rvock
fFragments and sub-reunded  opague  minerals. The  mabtrix is
composed of S-40% sub-angular guartz, 19-33% sub-angular Teldspar.
andd  H-18% sevriclites chlovrite. epidotes EATCOM apatite and
cpacpies  minerals. The chlorite appears to be mainly detrital
whereas the sericite i a product of phyllic alteration. The
opague minerals are commonly altered toe leuwcoxens or hematite.

Whole rock analyses of wnaltered guartz wacke from
Eulls Creek Mool area (M@B4) and  the Brafton pyrite area (MOED)
(Appendix 11)  show means  of 71.9% Silk. 11.8% Alale. @.750% Cal,
1.8% Mgl, 1.97% NaeQ, 2.02% K0, S.86% Feale. ©.12% Mn0. 2.80%
Tilk, #.14% Fpls and 2.5% LOI. In comparison to other rocks 1n

e BT

the area. the guartzite  contains elevated amounts of &

{21@-48@ppm) probably related to detrital zivoon.

8] Al e present i places within the
metasedimentary sgquence. They are generally medium greenish
grey, weathering medium - dark greys well bedded 1in 14 4 cm
units interbedded with 1-8¢ com argillite units. Thin sections
from Bulls Cresk MNo.l  (T3293  Appendix 1) and near Upper
Morthampton M (T3633 Appendix 1) show variable compositlons (75%
ard 3%% guartz. 19%  and 58%  feldspars S% and 18% chlorite. 1t
and 5% sericite. opaguess sphene and  apatite respectively). I
poth thin secticns sub-angular  to angular grains of quartz and
feldspar are enclesed in & chlorite - @ servicite matirix. The
chlorite appears to be detrital whereas the sericite 1s a
Bydrothermal alteration product. Gecchemical analysis of  T363
(AR%518 Appendix 11 show  the vock to be enviched in Fibh (Sippm)
As (B.Sppm)s Se (Bppm) . and Ag (14.9ppm) s probably related to the
sulphide mineralization present in the sample.

firgillites are commonly medium  to dark greanish greys
weathering dark grey, finely laminated and interbedded with
sandstorne o siltstorne wnits. Individual argillite units are
from several millimeters to  several meters  in thickress. Thin
section examination revealed that the rock is comprised of very
finge grained chlorite and sericite with minor guantities ot
silt-sized guartz and feldspar grains in some samples. The rocks
are interpreted as being derived from clay rich sediments.
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Gecechemical  analyvses of visibly unmineralized arglllites from
the Lower Morthamptor Ca (A275) ., Upper  Novthampton  Au (ART78,
ART7Y)Y . Grafton pyrite (ARSS)  and Wright Breook (ARGH) areas
indicate that most corntain anomalouws  As  (7.8-14ppm) and Ag
{1.82-2.8ppm) .

Commonly the metasediments  have besn altered to
horofels. The guartsz wackes show overgrowths of sericite and in
places the recrystallization of sericite in randomly. oriéented
lepidoblastic ocrystals. Himilarly the argillites have Dbeen
altered i spotted hovrnTels by the growth of ohlorite
poarphyvroblasts. :

_ Near the Devorndian intrusions  the metasediments are
commonly bleached and exhibit propylitic and phyllic alteraticnm.
Geochemically the bleached quartz rock  from Bulls Creek Ne. 4
area (MOG34 Appendix 11)  shows ne appreciable increase in trace
elements as compared to the unbleached samples guartz  wacke from
Grafton Pyrite (MB35 Appendix TI1Y. In compariscn to the nearby
urbleached guartz wacke. (M884), the bleached guartz wachke (MEE3)
ig higher in mest trace and major elements  but lower i iz
Maals S and Y. The altered quartz wacke from the Dugan Road
area (MIFs) conmtains slightly more Cal, Hel. MnO. Rbs Bas Fhs As,
Cow Mis and ¥V than  the other quartz wackes. alse F (58dppm)
appears to be enhanced. '

sequence was Formed by turbidity currents in a submarine basin.
6 relatively guartz-rich sowce tervane is also indicated. The
stratigraphy within the metasediments has ot heen established
hecause of lack of marker hovizens and the complex deformation.

Veragopal (1979) suggests that the metasedimentary

7.2.8 Urdovician mafic volcanics

: The Ordevician mafic volcanics occocur in the southwest
covner of the map area near  Oak Mountain. They comprise Tlows,
tuffe and breccias. The flows are dark greens, weathering mexcd i um
broowis porphyiritic to glomeroporphyritics and locally

amygdaloidal (Venugopal, 1979).

Within this unit 18 & ssquence of red-maroon slates
which host the (Oak  Mouwntaln Fe-Mn ocourrence. The slate is
fairly unmiform and ccours  in & sequence of tuffes and Flows with
some chert beds. ‘

Z2.8.2 Ordovician and Silurian sediments

These rocks lie to the west of the Weoodstock Faults aiil
and  are cutside the area of investigation. They irvclude
limestone and slate of the Ordovician-S8ilurian Carys Mills
Formation. and slate, siltstones sandstone and mincor limestone
and conglomerate of the B8illurian Smyrna Mills Formaticon. They
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have been described recently by Venugopal (1979, 1281) and
Hamilton—-8mith (1972) .

7.2.4 Lower Devonian volcanics

These rocks lie on both sides of the Saint John River
in  the ~icinity of Upper Woocdstocok. There avre o miveral
coowrrences reported within this  wrdty and 1t is only of miner
extent within the ares, and hence was not examined in the Tield.
It has been described by Venugopal (1981) as ccontaining
mafic flows and lapilli  tuff. Fart of this uiit may be felsic
voloanic (Vernugopal, pers. comm.) and e described by Geosleuth
Mineral Exploration BServices (pers. comn.) as contalning felsic
tuwffs volocanic breccias and porphyritic rhvelite. ’

Z7.2.0 Devonian felsic intrusions

E Benton Stock: & north northeasterly  elongated (4.0 %
1.8 km)  intrusive body of granite to grancdicrite cccupiss an
area of 27.8% km? in the southern part of the area west of the
Saint  Jobhn Riwver. It Mas intruded the Cambro-Ordevician
metasediments and containsg an inlier or roof pendant of the same
along the Dugan Foad. The scuth part of the body has intruded
Ordovician mafic volcanics from  the vicinity of  Oak Mountain
within the project areas to Bentons south of the area (Anderson
arwl Fooles 1939).

The stock consists mainly of  pink . to white
plagicclase porphyritic granmite that weathers light grey to
brownish grey to orange. Phenoorysts of  albite to  andesine are
3-8 mm  longs euhedral  to subhbedral and  constitute 53-20% of the
vock. Growndmass s Tine boe medium grained. Thin sections (Tl
Ty TEAF: Appendix 1) from the granitic phase of the stock have a
compesition of 2%-38% quartz, B25-35% potassium  feldspar, 250 GH%h
plagicclase, S9-B% biotite. and up  to =% hornblende. epidote

sphene:, apatite and opagues.

Whole rock analyses of  the stock (M@SE1,  MB#H2, MBD75
fppendix 1) give a mean composition of &4.7% HBilla, 19.1% Al ples
2.89% Cal, 1.88% Mg, 4.38% NaxOs 2.68% a0, S5.18Y% Fezles @.12%
MO, @.63% Tilek:s @.18% Felwes 2.5% Fed and 1.93% L0OI. Trace
element analvses show increases above the crustal abundance for
Gg  (l.4-1.éppm) in all three samples. as well as in Mn
(18@Epm) » Fe (&7808ppm) . Co (B2ppm). Ni (148ppm) s Cu (65ppm) . Z1
(14@ppm) . F (bafgppm) . Ba (938ppm)s. VY  (1&67ppm) and U (8ppm) for
sample M@#d2., :

The southwestern part of the steck (MOE2) at  the base
of  Oak  Mountain is grancdicoritic  in composition. The rock 18
ned Lum greyish O EET light-brown—weathering plagicclase
porphyritic granodiorite. It is composed of 19-28% subhedirals
medium grained plagicclase laths in a fine to medium grained
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giranophyric groundmass. Thin section analvsis (TE73R: Appendix
I) gives A4%% plagicclase. 25%% hornblendes,  15%  quartz. 18%
potassium  feldspars 3% opagues (magnetite and pyrite) and 2%
epidote. Mote  that Anderson (1968) identified about 184%
asgerine—augite in  this part of the stock. Geochemical analyses
(A173: Appendix 11 show that this rock contains 1.1 ppm Ag.

Alteration of the steock is characterized by the
overgrowths  of very fing grained epldote and sericite  on
plagicclase with, in places: chlorite and carbonate. Hornblende
is  altered to chlorite and epidete and  lecally opagues and
bictite may be altered to chlorite, sphene and epidote. '

These data suggest  that the Benbton stook i1s &
relatively high level intrusion and is a late differentiate from
a move mafic parent  magma. In general the whole vock analyses
of cther felsic plutons in the project area show less 5ils and
Blels and movre NasD: Fealos Ma0s TiOg: Sr and & than the
analyses by Martin (1966) for  the Henton stock. The sample
chtained along  the Renton  ~ Oak  Mountain road (MEEE2) is quite
different from his data (Table 1@, p.53) for Ordevician granites
i which he groups the Benton  steck  (Martin 1966) . This may
reflect the meore grancdicoritic compositicon of the southwestern
part of the stock. These rocks are classified by Crocon (1975)
as adamellite. hased on H-spar/plagicclase vaticos of #.8 and &.9
for the twoe samples analyzed. Similar vatics Tor  the samples
from this study are 1.4, 1.9 and #.625 fTor the granites and @
foir the grancdicorite which indicates &  much wider irange of
values. The true compesition is probably clese to eqgual parts
potassium feldspar and plagicclase.

Gibscon Stock: This northerly elongated (hod # 1.éd kEm)
intrusive body ocouplies an area of 17.68 km? in the central psoit
of the map a&rea. Frr  convenience in  discussion it has been
subdivided into ite  three spatially separated phases: Main
Gibson phase (16,52 km?2) on  the east side of the Saint John
Fiver. Cormell Mountain phase (#.88 km?)  to the novtheast of . the
Main Gibson Steck and Bulls Creek phase (l1.1é6 km?2) on  the west
side of the Baint Jobhim River. The stock has intruded
Cambroe-Ordovician metasediments altering them to hornfels. '

The Main Gibscn phase formed by multiple intrusions
of porphyritic  to subophitic recks ranging  in composition from
grancdiorite to tonalite to trondhjemite.  Most  of the stock i
composed of  varicus types of tonalites, with the granodicorites
poourving  along  the Saint  John River near  the Fiver Gold
OO T MU . Twe phases of tonalite have been identified: an
garlier Fing grained, slightly porphyiritic  to  eguigranular
tonalite ocoocwrring  at  Cobbler-Sexton,  Bmart Farm  and Upper
Morthampton gold ocouwrvences and & later. porphyritic tenalite
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ceowrring &t Upper  Northampton  Au and  Upper Nmﬁthamptaﬁ Cwe

coourrencEs.  The trondbjemite CUCUrS  NIE&YT Upper Northampton
TR

The fine orained tonalite is light to mediun grey and
medium grey on the weathersd swface with up  to 16% vounded
guarts phenccrysts  te 5 mm in places. The four thin sections
(T183, T1168, TISS, TI93F Appendix 1) examined give &n average
altered to sericite, 29U% anhedral guartz. @-26% hornblendes 5-105%
chlorite commonly containivng inclusions of sphene and eplidote and
propably an alteration product of bictite, and O-16% bictites
spheng, epidote and cpague minerals (pyrite and leucoxene).

composition of S@-68% suhedral to subhedral plagloclases commonly

The porphyritic temalite is  light  to medium greys
weathering medium to dark grey. It is characterized by up to 20%
Founded quartz  eves to 2% mm diameter. Eleven thin sections of
this rock have besn examined (Tllb. T11é58, Ti2%, TiE8, Tia%.

T1938, T195, TE3ED, TE34, TEIV, and TI6H: Appendix ).  Its

compesition ie 28-30% gquartz as  slightly to strongly resorbed
phenccryets with rare inclusicns of fine grained plagicclase. and
as fine grained anhedral grainsi S@-68%  euhediral phenocrysts of

plagicclase te 3 mm and euwhedral to subhedral fine grained .

plagioclase f(andesine) altered to seyvicite; B-20% hornblende
variably altered to actinelite, chlorite and epidote; up to 10%
chlorite after either hornblende o bictites up to 5% opagues
(leucoxenss, hematite and sulphides)i: and traces of epidotes
sphene, zircon. apatite and carbonate.

» The trondhjemite is medium  to dark greenish grey arnd .
weathers brownish  green. It contains 184 rounded guartz-eves up

to & omm in diamegter. In thin section (TI988:  Appendix 1) -1t

containes 4%% subhedral plagicclase strongly altered to sericite,
a@%  anhedral guartz. and 15% chlerite after hornblende and

bictite, with inclusions of epidote and opagues (pyrite).

The grancdicrite is & light pink grey-weather ings
massive rock with up to 5% quartsz eyes and & maximum of 18 mm iv
i

f

plagicclase, altered to sericite and epidote; 25-3@% strongly
resorbed phencorysts and anhedrals  fine grained guartz. 8-15%

subhedral potassiwn  feldspari 7-15%  unaltered hornblendes, 7-18%

chlorite probably after bilotites 1-2% opagues (magnetite and
leucoxene) and traces of epidote and sphene.

Whole rock analyvses indicate that the porphyritic

tomalite (MAEE) is similar te the fine grained tonalite (MEE?) in

composition (Appendix I1) but contains less Cal, and more Mg,

Fel and Fel. Cu (48ppm) . En (Zéppm) and Ba (32Bppm) are

slightly higher in M&38 than in MBEY while there is more As
(4. 4ppm) and Au (bppb)  in  the latter. Martin (1966) rveported

ameter. Twe  thin sections (T36&6, T3&673 Appendix 1) were. .
examined and showed the compoesition to bes a@y euhedral

+
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more Cals Fall and Ba and less MaeD and Sy in a sample that
presumabily was from this same reoad cut.. On & chemical basis,

Martin classified his sample as a granodiorite.

The porphyritic tonallite in places has intruded the

fineg grained tonalite (T116AF Appendix 1) and contains fragmeﬁtﬁf”

of it (T1238: Appendix 1)1 these relationships combined with the
chemical arnd mineralogical data suggest  that  the main Gibson
phase  was  emplaced by multiple intrusions. The sequence of
intrusion  indicateds inm partsby cross-cutting relationships

suguest  that the porphyritic temalite is later than the fine

grained ftormalite. I thin section (Tilés Appendix 1) | the
porphyritic tonalite contains irregular shaped dicrite nclusions
that may be  from am earliers more mafic intrusion. The.
relaticnship of the trondhjemite to the grancdicrite is unknown.

The Bulls Creek phase consists mainly of  granodiovite
with one cutcrop of granite. A1l samples were obtained from the
Bulls Cresk Mo. 2 area.

The grancdicrite is  light pink  to pinkish grey and
weathers medium grev. Generally it is  medium grained with up to
18%  reunded guartz eves to 7 mm in a  subbedral  granular
groundmass. Fetrographic studies of 4 thin sections (Ta@a, Tadc.
TALY, T37&3 Appendix 1) show 25%-3%% guartz, 359-45% subhedral
plagicclase, commonly altered to sericite with  minor epidote and
carbonate, S-15% subhedral potassium  feldspars, #-10% hornblende
partially altered to chlorite, @-18% bictite altered to chlovite,
sphene, and epidote and up  to 5% opagues (mainly sulphides -
altered to hematite, and ilmenite or titaniferrvous magrnetite
altered to leucoxene).

The granlte CUoMUrE  in one  owborop where 1t is
justaposed with argillite in a zone of mylonitization. The rock
is whites light—grey weatherivng., Tine grained, subhedral g arial av
ard equigranalar. Tt is composed of (T3788, TI7EC; Appendix D)
BH-35Y% guartz, 304 subhedral potassium feldspar slightly altered
to sericite and epidotes 25-36% subhedral plagicclase {(aligocens)
altered to epidote and sericites 5% bictite altered to chlorite
arnd  hemnatized opagues. 9% sericite  and traces of  opaques
Asulphides partially altered to hematite).

Whole rock analysis of the grancdiovite (M@lds Apperndix
11) from & sample coellected some  distance from  the mine shaft
gave results comparable toe  those of  the main Gibson phase.
Homever MB18 is higher in Cald and Ee0 than MEOB and MBS from the
Gibson phase. Such trace elements as Cu (138@Fppm) and Ha (4b&d8ppm)
are higher in Bulls Creek grancdicrite than in the porphyritic
and fine grained tonalites from the main Gibson phase (ME38  and
BE? respectively). : ‘ '
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, The fine grained natuwre of  these rocks points o an
epilzonal emplacement for the Bulls Creek phase. The presence of
inclusicons of fine grained tonalite (similear to that of the main
Gibson phase) within the grancdiorite (T376F Appendix 1) would
suggest Bulls Creek is a late phase of the Gibson stock. o

The Comnell Mouwntain phase consists of  both tonalite
and  trondb jemite, the exact distributions of these litholeogies
are unknown. The tonalite is medium  grey-brown weathering arcl
porphyritic with 2% gquart:z eyes to 7 mm. The rock is composed of
(TaRAs Appendix 1) &68% euhedral laths to 4 mm and subhedral filioe
grained plagicclase (andesine) altered to sericite and epidote,
20% gquartzs 18% chleorite after hornblende  and biotite and as an
alteration products 5% sericite and trace of epidote and opaques
(eulphides in places altered to hematite). The trondh jemite
(TG, TRBE:  Appendix 1) is whites, yvellowish-brown-weathering
porphyritic  and contains  4@8-50%  gquartz. 36% plagicclase as
euhedral phencorysts to 4 om and subhedral fine grains altered to
sericite and epidote. 16-15% chlerite (probably after bilotite).
P-3%  sericite. £-B% opagues {sulphides partially altered to
hematite) and up to 18%  clinczeisite (7)) a&s overgrowths on
plagicclase.

The porphyritic  textures sesn in thin section imply
that the Cormell Mountain phase is Righ level epizonal
enplacenent . ‘

: South Hoodstock Stocks Lecated 1.9 kEm scuth - of
Woodstock on the west side of the Saint John River. this stock is
exposed only  in a vailway cout  along  the Canadian Facific
Failway. This lithology was not examined in the field, hoowev e
Do Hattie i€ Mineral Fuploraticon Services) kindly
cprovided field data and samples including & thin  section. This
body was mapped by  Anderson (1968) as gabbiro, diorite. diabase
and quartsz diorite and described as  highly altered ard possibly
originally & diorite or gabbro. Venugopal (1981) described 1t as
MAGEIVE s et lum pinkish GV EY s light-grey—weathering
gquartz-feldapar porphiyry. Thies is confirmed by the present thin
section examinaticn which shows & compesition (Bample No.ls
Appendix 1) of 19% esubedral to subbedral guartzs 13% euhedral to
subhedral plagicclase and 5% mafic phenccryste  in & very fine
grained groundmass  of 35% guart: and feldspars 13% chlorite, 139
sericite and traces of carbonate and opagues. The feldspars are
altered to sericite with minoer  carbonate  and quartz and the
maftice are altered to chlovite and sericite. Whole vock analyses
(WB~13 Appendix  I1I1) shows the vock to be higher in Bils (73.6%)
and EpD (2.94%) than samples from  the Gibsorn steck. In trace

glementss AW (7pph) and As (43ppm) are anomalous.

The rock is phyllically-altered and based on the
presence of miarclitic cavities and the fine grained Grouncimass




it is  thought te have been emplaced at high level (apixwﬁal).iﬁ
the crust.

Morth Hoodstock Stoeck: Loeocated between Upper Woodstock
ancd Woodstook this pluton is edposed in & rallway cut and alorg
the river bank near the west end of the Grafton bhiridge across the
Sairt Johm Fiver. This stock was described by Anderson (19054
1267 and Venugopal (1981) as  heing similar  to the South
Woodstook stock. Field datas rock samples and & thin section
provided by Beosleuwth Mineral Exploration Bervices indicate that
this ook ig @ mectiwm greenish L Ery
light-vellowish-green-weathering: plagicclase-guartz porphyritic
guarts diorite. The rock is made up of 27% phenocrysts and 23%
fime to vaery fine grained groundmass. The phenoorysts are
maivly euhedral  to subhedral plagioclase (26%). subhediral gquartz
{8%) and altered mafics (5%) {Sample No.lés Appendix I1).  The
growndmass  is  plagicclase (5@%W), quartz (16%) . chlovrite (SGR).
epidote (9%), sphene (3%) and cpagues {(magnetite. trace). The
plagioclase is a&ltered to very fine grained sericite and epldote
and the maftice to fine grained chlovite and miner epidotes sphene
and carbovate. Puartz phencorysts are strongly resorbed.  The o
rock  has  undergone  propylitic  alteration. The fine grained
groundmass and porphyritic cevture suwggest that the intrusion
was emplaced at & relatively high level (epizonal) in the crust.

Major element gecthemistvry (UWS-165 Appendix 11) is
similar to samples taken from the Gibson stock.

Sharp™=s  Mountain  Stocks: This stock i edposed in
broken outcrop  on the summit  of  Sharp®s  Mountalis G.82 km-
mortheast of  Weodstook. It has been mapped by Venugopal (1981)
as beingsimilar to the Horth and  South Woodstock stocks arnd was
described by Geoslewth Mhaineral Exploration Services
lpers. Comm.} as & light greenish-white feldspar ~ gquarbz
perphiyry  which may be a  tuffy, similar to that exposed to the
vorthwest and mapped by VYenugopal (1961 as Devonian volocanics.
The hand specimen provided by Gecsleuth Mineral Exploration
Services was analvzed for majors minor and trace elements. These
results  show  that the Sharp’s Mountain Stock has higher 51l
(76.4%) and EeD (3.81%) (8ME-195 Appendix 11D thaﬁ pther stocks
in the area. The major element geochemistry of Sharp’s Mmumeiﬁ
Stock and Scuth Woodstock Stock are similar. lec i (11ls &7pphb)
and As (34, 43ppm) are ancmalous in both intrusions..

Dy : At varicus lecations within the area. dykes of
felsic porphyry and  intrusive breccla  are present. Most sore
near the Gibson stock which they resemble and with which they are
associated. Several are exposed in the roeadouts along Highway
19% between Graftoen and Fervyvilles and have been described by
Venugopal (1981).  Ancther porphyvitic dyke, similar to the
Upper Woodstook stock is  exposed  on Downey Brook between the
highway and the railvead at  the norihern limit ot the arga
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(Geosleuth Mineral Euploration Servicess pers. comm.).
7.2.46 Mississippian sediments

ITnterstratified ved conglomsrates. ssodstonss and shale
of the Carlisle Formation cccur on the western side of  the Saint
Johr River (Map 1), Because these yvoocks have no reported
miveral occourrences  in thems they were net  examined in the
fields however they have heen described by Venugopal (19813,

Z.22.7 HMaTic dykes

Mary  northweste
dvkes up te several meters wide, have been mapped in  the area
(Map 1). They are dark grey to black, brown-weatheyring and have
fire grained te amygdaleoidal to porphyritic  textuwres. Typically
they contain (TES3E, T368, T338F: Appendix 1) 3d-&60% plagioclase
of labradorite (Andevson. 1968)  to by  townite compositions with
variable amounts  of  chlinopyroxene, orthopyrosens and opagues.
The alteration of these rocks is  variable.they are commonly
carbonatized and appes ke have chloritized the adjacent host
rocks.  Although the dykes are considered teo be of Devonian age
(later than felsic intrusions) some of them may be Triassic,

7.3 Structural Geology

“The project area is restricted to rocks of  the
Miramichi Anticlinorium. These rocks have been affected by both
Tacenian and Acadian Orogenies and exhibit a coemplex structural
history. Detailes of the structural featuwres of the area have

been described by Venugopal (1979, 1981) who recognized three o

generations of folding as represented by three cleavages.  The
latest periced. of felding, considered to be the rasult of the
Acadian deformation imparted the overall novth o northessterly
fahiric to the terrane (Andersorn 1968). This was interpreted by
Fyffe (1982 d) as indicating & stesply dippings northerly

closing fold, the axial plane of which weould lie i the sastern

part of the area. Arderson (pers. comm.) in compiling the
regional  structure  of the aresas showed a dominant north-south
etrike to the rocks with areas of intense secondary folding near
the felsic intrusions.

The western side of the Miramichi fnticlinoeium i
defined by the north-northeastward trending Woodstook Fault wheich

is & southwestward extension of the Catamaran Fault (Fyffe, |

1982d). From the curved trace of  the Weodstook Fawlt and the

westward dip of  the rocks  of  the Arcestock -~ Matapedia

Anticlinerium to  the west., Venugopal (1981) suggested that the
latter rocks have beewn  thrust over the vocks of the Mirvamichi
Articlinorium. Fyffe, however, (1982 oy Figwe 3) indicated the
ppposite sense of movement.

rly  to northeasterly  trending  mafic




17

The Devornlan felsic intrusicons are reflected  in

agromagnetic surveys as  prominent magretic highs (Geoleogical
Burvey of Canada, 19593 as b). The West side of the Benton stock.
correlating toe the grancdicritic phase of  the intrusicon. is the
mest magnetic featwe (over 366d Y)n The eastern, granitic phase
iz similay to asscociated metasediments  in magnetic intensity
(336E Y 3480 Y ) but the contows on the granite exhibit a
hummocky to  ridged form  with a e th-nor theasterly trend. The
Gibsen stock is  alse marked by &  knobhy to ridged magnetic
pattern with northeasterly trends. The intensity ranges from
23839 too 3459 which is  slightly higher than the adjacent
metasediments. laockhart (1967 & by a 1976 & fa} completed
detailed ground magnetic surveys over the Gibson stock and
concluded that some of the knobby magretic characteristics may be
the result of magrnetically-low metasedimentary inliers (oot
pendarts 7) 1yvirmg within  the magretically higher intrusive
Focks., He alse found that scome ancemalies were caused by diabase
gdvkes (Lockhart 1976). Theve 1w & nerth  trevding maghnetic
feature asseociated with the North Woodstook stocks but only a
slight protuberance in the magnetic contours in the vicinity of
the Scouth Weoodstocok steck. There arejp also amalls eliptical
magretic highs to the northwest of  Cormnmefl Mourtain  and te the
southwest of Eilmarnock Settlement. Lockhart (pers. comm.) has
found porphyry  fleat in the vicinity of Eilmarnock Settlement.
The cause of the magnetic highs asscciated with the felsic
intrusions have net  been  fully euplained. They are in part
Felated to mafic dykes but may alse be reflecting more mafic
phases of the stock., possibly at  depth. Magnetite has only
rarely been reported from  the intrusions and the pyrrhotite is
genevally nor-mnagnetic. '

The metasediments show a strong north northwesterly
trend to  the east of the area {(Geclogical Suwrvey of Canadasy
C19%3Eh) with intensities from 2306 Y to RB&68 ¥ . This may be &
Feflection of  the mafic dyke swarm (Venugopals 1781) asscciated
with them (Anderson: PpeErs. Comm.). Within the study area the
metasediments do net show  such & strong  signature and el y
vaguely show a northeasterly trend. The lower magrnetic intensity .
(apsEg Y -335E Y )y may reflect the intense alteration of the
metasediments by the felsic intrusions.

f.8 ECOMOMIC GEOLOGY
8.1 Previous Hork

Exploraticn for base metals in the Woodstook area was active
by the mid 1888°x, The sarliest reported activity was in 1857
when The Carleton Sentinel  (18%7:) noted  the copper  works at
Lower Woedstock: whether this refers to the Bulls Creek or Bedell
Farm cccuwrrence is unknown.
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deveral geoevernment reports assessing  the mineral potential
of MNew Brunswick noted base metal ccowrrences in the Woodstook
TR . Motable are the reports by Bailey (1864, 1884, 1899,
1928 Robb  (1878), Gesner (1848, 1843) and Ells (1947).
Bailey (1884) commented on the potential for gold mineralization
in the Woodstock ares and (Bailey. 1968) noted the cocurvence of
firee gold at the Cobbler -~ Sewxton Mine., More recently, mineral
occuwrrence Tiles and maps bave been compilled by Hale (196la, b
)y Abbot  (1960)s Take (1973 ~ 1974), Ficklyk et. al. (1978) and
Black (19g2)., The Geclogical Survey of Canadas  under  the
Canada-Mew Brunswick Mineral Development Agreemsnt commissionesd a
study on the metallogeny of the central and scowthwest Miramichi
Zovie (Cormmell  and Hattie., 1985) which recommended twe additional
studies: the lithogeochemistry of rved mangaviferous slate and
black slate-chert in  the Miramichi Zone {(Hattie and Cormiells
1286) and  the metallogeny of the Woeodstock areas the topic of
this report.

The record of the role of industry in the esploration of the
Woodstook area in the 19th and sarly 28th  centwries is  not well
documented except for specific ococurrences where shaTis were
sunlk. The MNew Brunswick Mining company performed the development
work and mining of the Bulls Cresk No. 8 copper ccocurrence in the
mic 18997 s, HRetween 1853 and 188d: exploraticon was active as the
lists of prourrences in various  publications  include  more
notations: however there is noe record of the type of  work that
was done  or by whom the discoveries were made. Im 188%8°s Messrs
Shaw and Britton discovered native silver while deepening their
CCHnIm e water well§ this evolved into  the Britten Mine
pocurrence. In the early 192807 John MeClement {cobblev) and Ed
Greer (sexton) of Woodstocok discovered the Dominicn Me.. 1 and the
Cobbler - Sexton Mine ccowrrences. These and in particular the.
latter becams the foocus of much activity by the original owners
with varicus partners including many residents of  the town of
Woodstook  up wuntil 1944,

After 1958, the history of expleovation is well documented i
the assessment Files. Several companies were active in- the area
as well as individual prospectors. Neotable are 6.0, Fraser and
M.A. Briggs who are credited with several discoveries Iin the
lower Morthampion area in 1993, and F.o Carvell Tomphkins of Lower
Woodstock who made the discovery bearing his name 1n 19605,

From 1%6% to 1976, the area was actively zuploved by
several companies, largely through  the promoticnal efforts cof
A.W. Lockhart of  Fredevicton {(Leckharts 1976) . Imitially the
Erown mineral occwrrences of  the Bulls Creek, Cobbler — Sexton
Mine and Dominion Mo. 1 were staked by Phelps-Dodge Corporation
of Canada Limited. Whern Fhelps Dodge dropped the grmundg.h
Lockbart convinced Falconbridge Mickel Mines Lid. to restake the
property on  the eastern side of the SBaint John River. At about
the same times the Bulls Creek area was acquired by  Imperial 01l
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Enterprises Ltd. as the Silvermague option. When Falconbridge
dropped the property. Lockhart continued the work with Oond Mines
Ltd., optioning the property to Bethlehem Copper Corporations and
United Sisco Mines Lid. As each mew company acguired the ground, o
the area was extended and a large porphyry copper system was o

defined., The present known  reserves have beesn estimated at 21

millicn tene  of protove grading @.18% Cu and 1 millicon tons of

supergens enriched material grading @.84 #@.7% Cu (Venugopal s«
19a1). Interest waned in  the area with the demise of the price

of copper in the mid ~ 1978z,

Gold esplovation in the lWoodstock area has not  been
intensive and few veferences bto gold exist in the literature
(eg. Balley: 196085 Goodwin 19285 . Twe gold ccourrences. Oak
Mowntain and  River Showing are poorly  decumented  with no
available analyses. Merton Stewart (pers. Comm.)s holder of
claims on  the Cobbler - Sexton Mine, recently discovered the
Upper Morthampton Au cccurrence. It shouwld be noted  that prior
to the present studys few gold analyses were avallable for the o

AT ER .
8.2 Hingral coourrsnces

I the following secticons.  the mineral ocowrrences will be
described. The present study did net confivm the presence of -
mineralization at all cococurrences. but because they are listed in
the literature: & descripticon is included herein. The names of
the coocurrences are generally those of Take (1973, 1974) with
alternate names listed to enable coross reference with the
literature. The leocaticns of  the oocourvences are showr or
Map 1 by oumber as given in Table I and on each occourrence
descripticn.

In analyzing the gecchemical datas, the results were compared
bt their crustal abundance as given by Mason and Moore (1982).
fn element is considered to be ancomalous when its concentration
is equal to or greater than three times the Clarke value.

8.2.1 Forphyry — Copper: Seven mingral occouwrrences in
the Woodstock area exhibit & porphyvry - Ccopper style of
mineralization characterized by gquartz veinlets and fracture
fillings in  highly fractured and altered porphyritic felsic
intrusive rock  and/or the adjacent metasediments. Al are
associated with the northern part of the Gibson stock, especially

the Comell Mountain phase.
1. Connell Mountain {(Figure 8.1)

Alternate namess

Lockhart fSnomaly 1
Lockhart Woodstook Anomaly 1
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Figure 8.1: Connell Mountain (1:metasediments, 2:porphyritic
tonalite, 3:diabase; modified after Lockhart,

1971d).
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UTHM &1 aB@dmE 51 18920mN
Lat. 46°07°45"  Long. &7%2@81°E3"

History of explorabicis:

Initial exploraticon by Lockhart on behalf of Fhelps Dodge
Covporation of Canadas Limilted irncluded meEinly the area
surrownding the Cobbler - Sexton Mine and Dominion Mo. 1. When
Falconbridge Mickel Mines Limited acquired the property in 1969
based on encouwraging boulder prospecting and soil gecchemistry
Fresults from the Fhelps Dodge programs the staking was extended
to include Cornell Mountain  (Lockharts 1%69).  Following & mer e
detalled s0il geochemical {E-horizaen) survey  and bulldozer
trenching disseminated chalcopyrite was discovered in place on
Jure S. 1978 (Lockharts 1976). Diamond drilling of 8 AQ holes
(Lockharts 1971c) proved an average of @.26% Cu over the 785 feet
of drilling. L

Omi Mines Limited of Fredericton staked the property in

1973 and opticned it toe Bethlehem Copper Corporation (Marncouver)
and  Umited Siscoe Mines Limited (Tovrorto) irn 1974, The

percussion drilling  program (Buchanarns 1974)  of 23 holes to A

Lvy
.

target depth of 389 feet indicated #.253% Cu over an area of S
1add feet.

Subsequentlys, at leat 9 diamond drill holes (NG and B were
drilled on the properiy. There is no assessment work filed on
these holess but the casing is present in the trenches.

Varicus estimates of tornnage have been made. Lockhart
(1976) estimated a total of 1 millien tens of  @.5%  Cu aried
Vernugopal (1981) estimated &3 millicn tons of  @.18% Cu ard
one million tons of supergene material grading @.94 to @ E7% Cu.

pECesss

The deposit ccocuwrs on the top of a hill known  as Covmell
Mountain and  is exposed on the esastern side of the summit and on
the western flank of the mountain. It is accessible by a logging.
Foad running  necthwest from the Hilmarneck Settlement Foads 4 km
from ite start at Highway 165, Originally access was attained by
ancther legging read lkm  farther down the Kilmarnocok Settlement
road, but this road was rvendered impassable during the field
seascr by logging operations. e
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The Cornell Mountain  depoesit is hosted v the Cormmell
Mountain phase of the Gibson stock and in the adjacent Cambro -
Drdovician metasediments. Twe phases of  the stocks porphyritic
tonalite and porphyritic trondhjemites have been identified in
thin secticns (Té62A, TE49, T288: Appendix I) from the eastern
part  of the mountain. However their distribution and
relationship have not been determined. On  the western side of
the mountain, Lockhart (1971d)  reported  only gquartz dicorite (
porphyritic  tonalite) from his thin secticon studies.  The
metasediments are mainly interbedded quarts wackes and argillites
in beds from less than 1 ocm oup to 1 om thick . Lockhart (1971d)
alse reports the presence of red slate (now in a flooded part of
& trench)  and conglomerate (which could be interpreted as a
breceiated gquarts veln)d. :

The sediments generally strike northe-northwesterly across
the summit of Cormiell Mountain and have a moderate to steep scouth
westward dip. Second phase folding has produced a  tight series
of  scouthwest plunging folds with novtheast trending  axial
plangs. The porphyry appears to have intruded along the axes of
theese second generation fTolds {L.ockharts 1971d) . Both  the
metasediments and  the porphyry have been  intruded by north
trending fine grained basaltic and porphyritic diabase dykes. -

Slteration of the felsic intrusive and metasedimentary rochks
is  extensive. Fhivllic alteration cef the tonmalite  and
tronmdh jemnite is characterized by intense sericitization of
plagicclase and secondary replacement of chlorite by sericite.
Lockhart (1971d)  tested approximately 1688 sawn rock samples Fov
poetassium alteration and found either a wlight reaction or &
reaction localized adjacent to  fractuwres and guartz veins. The
sedimentary rocks have been altered to hornfels and bleached and
exhibit phyllic alteration with the extensive sericitization of
the rocks., In placess sericite has grown as  #.3 om  to @ mm
poikiloblasts. A11 rocks  have been extensively fractured and
filled with chloritic material. Locally the fractwes are filled
with guartz veins and stringers which in places form extensive
steckunerks, The wall rock of  the quartz veilns is commonly
Highly chlevitized. Carbonatization is not apparent on swrface
exposures because of the deep weathering of the bedrock. Below
15-30 m  in some orill holess. calcite veins and slight pervasive
carbonatization of the host rocks have been observed. Traces of
selenite ococur  in fractures. commonly asscociated with 1-3 mm
calcite veins at depth in some drill holes. :

Mineralizaticn:

Twe zones of copper  mineralization were identified by
Leckhart (197id): a nerth  northwest  trending zone 3d@ s 1083 m
o the eastern side of the summit of Connell Mountain  and 166 m




diameter area on the western flank of the mountain. These zones
coincide with the near surface expeosure  of the Telsic intrusion
in which  the copper mineralization has been shown to be twice as
concentrated as in the metasediments (Lockhart, 1971c). Drilling
(.ockhart, 1971 Bucharmans 1974) has shown  that the copper
zones in the porphyritic tonalite continued to depth beneath the

metasedimentary cover. Buperimposed on the primary  copper.

mineralization is & sone of  supergens  enrichment  from 7 to
1% m  deep characterized by the presence of tenorites malachite
and chalcocite coatings on pyrite and chalcopyrite (Buchanans
1974) . Copper grades in the supergene zone are up to three times
the copper grades of the underlying reocks (Buchanans 1974).

]

Sulphide minerals within  the porphyritic tonalite consist

dominantly of fine disseminations that make up to 5% of the

ok . Thiree polished secticons (T6RA, TE48, TR49B: Appendix
[ from the eastern zone have contain variable concentrations
of pyrites . chalcopyrites goethite, hematite, covellite and
Frutile. Pyrite cccurs in euwhedral crystals commoenly up to #.35
mmi i places they contain inclusions  of guartz. Chalcopyrite

coowrs as  very fine to fine anbedral to lrvegular grains up to

#.a mm  diameter. It commonly partially to  tetally includes
gangue matevial but - alsc occows on microefractures and  as

dissemninations. Goethite arid  hematite cocwr as  oxidation

prodgucts of pyrite and chalcocopyrite whereas covellite ocours as
surface alteration of chalcopyrite.

The western zone 1s  similar in nabtuwre to the sastert omnes

pucept that pyrrbotite is  more prominent ard mutually exclusive

of pyrite. The pyrrhotite is VETY weakly magnetic  to

noev-magnetic and 1w commorly intergrown with  chalcopyrite -

(Lockharts 1971d). Lockhart (1971d)  and  Buchanan  (1974) alse
noted the cccwrence of bornite and chalcocite. Malachite and
azurite are present on the swface of some of  the bulldozed
BHDOSWTES.

Sulphide minerals in  the metasedimentary rocks ocour
predominantly as fractwe fillings and in  guartz veinlets. In
places the metasediments have been intensively shattered and many
of the fractures have been healed with seans of sulphides.
Chalcopyirite is the dominant copper mineral (T&7Bi Appendix 1D
and ccocurs as anhedral irregulayr masses on fractures and as blebs
ivi the gangue. FPyrite is present both as disseminations and as

fractwe fFillings. In places it is coated with chalcopyrite.
Fyrrhotite is  present on fractuwes in the metasedimentary rocks

on the western part of the meuntain. The sulphides are commonly

oxidized (TR443 Oppendix 1) with goethite and covellite replacing

chalcopyrite and geoethite and hematite veplacing pyrite.
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Lockhart (19271d)  noted the presence of small flakes of -
molyvhdenite in guartz  veins within the metasediments and

porphyry. Magnetite occours in omne  small ped of the intrusiunif
{Buchamar. 1974) .

Geochemnistrys:

Beochemical analyses from the eastern part of the mountain
show that the mineralized porphyry  (AE35  to Ad4GL.  ASL3, AEE2,.
Alahs B147.  ARL4) contains ancomalous gquantities of up to 3éppb
Aus FEHEppm Cus &¥ppm As. 1dppm Ses S3ppm Mos 3.8ppm Ags Zppm Cd.
Tppm Sne 2ppm Tes 9ppm W oand S52ppm Fb.  The mineralized porphyry
in  the western part (33 . [AYE 149 A1) contalilns  ancomalous.
guantities of up to  1ld@ppb Au.,  18@@ppm Cu, 9.8ppm As. 182ppm Sey
=Rppm Mos 9Yppm Sne 1¥ppm Woand S2ppm Fb.  Samples (Adady APG7,
ABGE., Alal to Al43,  APSR, AREY  to A211. ABL3, ABL7 ) of the
mineralized metasediments from the eastern part of the mountain.
contain anomaleous quantities of metal up to 130@Eppb Aus 1488EHpDm
Cus 48ppm Ass SPppm Ses 17ppm  Mos l@ppm  Ags 3ppm  Cds 17ppm 50
gppm  Sb.  bppm Tes E8ppm W and  18ppm Bis, and those from the
western  side (Ramples ARG7. ARSH, A2 : have up toe  &65ppb
Aus  14@@ppm  Cus  2ppm Ses  Eppm Sbe  and 18ppm W in them. In
gengral it appears that the eastern side of the mountain contains
higher concentrations of most elements than the western side and
that a similar suite of elements are ancmalous in both areas.

Fight samples contain in edcess of S@Eppb  Au.. The two
highest (A143 - 13ddppbi ABEE — 48@ppbh) are from & gossan sone in
gquartz wacke in the west central part of  the eastern mineralized
rone. A143  is a S@cm chamnel sample of the gossan whereas A28
is & grab sample of the adjacent quartz wacke. The guartz wacke
is highly fractured and silicified and contains 3% pyrite arnd 2%
chalcopyrite. The main mineralized fractuwres are cviented at -
13% degrees and dip 88 degrees south. Ancther area of similarly
silicified guartz wacke (AL42) 16 wm  to the north contalins Pnph
e . AP4T  (13Eppb A . ABGE (Lldpph AW s ABLE  (2Y7dppb M) and
APSE (S9ppk AW are  from & highly silicified outcrop of gquartz
wacke containing approximately 5% sulphides. Sample AEa7 (apph
Aw) is of the guartz wacke host vocks Af46 and AS5E3 are of the
quartz vein and the sulphide vich chleritized wall rack and AB45
is of a pyrite cube which is described as polished section T&E78
{Appendix ). AB4E 1s a .85 m chip sample across the sulphide
bearing chloritized, silicified zone. '

Sample A2@7 from the western zone (65ppb Aw) is of  a highly
chlovitized guartz wacke adjscent to a diabase dyke exposed oo
the present access road to Connell Mountain. There 1s no
apparent silicification associated with this sample. Also a
mafic dyke (ABFS)  in  the western part of Cornell Mountain
contains lappb Au. -
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In generals gold in the Connell Mountain cccurrence is most:
aburdant in silicified zones in gquarts wacke associated with Cus
fs, SBey Ags Ody B Tes W and Bi. Many of the highest gold
samples coccocwr  in the peripheral metasediments on the east
side of the western intrusicon. It showld be neted that the
Ceastern intrusicon contains anomalous geld (generally 14 - 3éppb
A with  asscciated Cus  Ass Ag  and in places Se and Mo.  MNote
that nmot all guartz veins ceontain  anomalous  gold  (A148, B178,
ABLE, AZSEL).

Style of mineralizaticon:

The fouwr styles of mineralization that ccour on Connell
Mountain are summarized as follows:

1. dissemivated sulphide in the Cormell  Mountain phase
of  the Gibson stocks '

2. fracture Filling suwlphides in  both the steock and
adjacent metasedimentss )

3. sulphide-bearing quartz veinlets in metasediment

- supergens e ichment of the sulphide-rich intrusive
ard metasedimentary vocks.

2. Southesast Comnnmell Hountain

Lockhart Ancomaly la
Lockbart Woodstock Ancemaly la
Heather Zone

Comingditvs

Copper

Location: : ‘ R

UTH &157308mE S1E8588nN
Lat. 462@7718" Long. &7°3@8°13"

The property was first staked in 1973 by Omrd Mirnes Limited
(Fredericton) and subsequently opticned to Bethlehem Copper
Corporation (Vancouver) and United Siscoe Mines Limited (Tmraﬂtm)_
in 1974, The staking was based on encouraging results from
previous soll (B~horizen) gecchemical and bouwlder prospecting
suwrveys started over the Cobbler -~ Gewton and  Dominicn Mol
ococurrences by A. W. Lockhart 10 conjunction with Fhelps Dodge
Corperaticon  of Canada Limited and Falconbridge WNickel Mines
Limited which culminated in the discovery of the Cormell Mountain
depesit. SBubsequent prospecting followed by a reconnalssance
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(B-horizen) scoil gecchemical survey  in the area east of Connelld
Mountain (Lockhart. 1974, 1976) indicated that additional copper

renes might be present and more claims were staked. A B-zone soll

gecchemical swvey and a ten hoele percussion drilling  program in o
1974 {lockharts 19745 Buchanans 1974) were used to outline the
CORPeT ZOne. ' L

ACcesss

The deposit ccours on a ridge which extends scoutheast from
Conmell Mountaing  the cccurrence is located 1.3 km southeast of
the peak of Comnell Mountain. It is accessible by an old logoging.
road  Fuwming east  from the Eilmarnock Settlement Roads S04 kmo
from its start at Highway 1635, :

The depeosit is not exposed at swface and is known only fram

percussion drill heoles. The rocks encountered are similar to
those of Cormmell Mountain (Buchanans 1974).  They are made up of
light Lo dark grey-—grean gquartzite (quartz wacke) and

metasediments f{argillites) intruded by light to medium grey
grancdicrite {(tonalite). The metasediments have heen sericitized

and chloritizred and the intrusive rocks have been sericitized,
chloritized,and silicified. The drill heles mainly intersected

metasediments, with the porphyry ccowring in 7 b 38 m wide
dykes or sills within the metasediments. RN

Mineralizaticns:

Fyrite and chalocopyrites occvr as fracture fillings. Grades
in excess of 1% copper have been found in the porphyry. wi th
considerably lower copper values in the metasediments. The two
best intersections reported by Buchanan (1974) were @684 Cu over
6 Teet (Hole FL-37) and #.24% Cu over 88 fest (Hole FPL-24).

Gepchemistiys

Thiree samples of metasediments  from the access road to the
crcurrence have been analyzed. A chip sample (A228) taken of
zilicified, bleached guartz wacke at the intersection of the
logging rveoad and  the Eilmarnock Settlement Road contains
anomalous Fb  (1%ippm) . Bl (Bppm)  and Sn (13ppm). A highly
shattered, granulated, rusty-weatherings green argillite 2dd m
Ffarther wp the read has been analyzed in duplicate (AR23..
aeR4) . It contains  ancmalous Au (3Bppb.  73ppb)s  Cu (4ldppm,
180@ppmY »  As  (33Pppm.  Se6fppm)s  Se  (lppms Bppm) » Ag (1. 3ppms
1.8ppm)s 8b (Sppms. 4ppmds W (18ppms %ppm), Fb (77ppmy 43ppm)d
Bi (1RPppm. %ppm)s U (igppm) and Te (3ppm). A silicified guartz
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wacke (ABES) with 18 = 2 om pateches of pyrite on fractures
and disseminated pyrrhotite from 88 9w farther up  the road
contains anomaleus  Cu (15@8@ppm) s As (138ppm) . Se (Bppm), Te
(hppmY and BI (7ppm) . R

Style of mineralizalbicn:

The styvle of mingralization is not well known because the
maiv ccouwrrence  1s  only  recorded  in percussion drill holes.
Lockhart {(pers. comm.) feels that the style of mineralization is
similar to Cormell Mountain  and joing  the twoe areas te form a
zove of mineralizaticon which he calls the Heather Zone (Lockharts
1974) .  The cccurrence is therefore classed as a porphyry copper
type deposit with disseminated snd fractuwre-Tilling sulphides
in the iAntrusive rocks fracture-filling sulphides in  the
‘metasediments and sulphide-bearing quartz veins throughout.

Based on  the samples from this projects the copper appears
to correlate with increases in As. Ses Te, Bi and  in places with.
Aus Bbs We Pb oand U

3. LConmell Brook (Figure 8.3)

Alternate yviaunes:

Lockhart Woeodstook Commells Biraok
Comells Brook

Cormell Brook Copper

ockhart ancomalies 3 and 4

Copper (Zinc)

LT &13888mE 3518868 0mN
Lat: 4é62a7°18" Long: &7932 a7

History of exploration:

The first recorded staking of the ares was by Coppercliff
Consclidated Mining Corporation in 1953 (Sidwell, 1954b). The
property was transfered to Stratmat Limited in 19594 and they
conducted electromagnetic and magnetic swrveys The results
were discouwraging and no further work was done.

Fhelps Dodge Ceorporation of Canada Limited staked the
Cobbler - Sexton area  in . Decembei . 1965  and conducted  an
crientation scil  (B-horizon) gecchemical suwvey and geclegical
mapping. Frogpecting beyond the staked Cobbler - Sexton ares
located many mineralized boulders. To lecate the sowce of these
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tonalite, e=w :diabase; modified after :
Lockhart 1971d). ~
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powlders: additiconal claims, covering the Commell Brock area were
stabed. HBubsequent recornmalssance 0 gecloglical  mapping o and
goil (B-horizon) geocchemical surveys revealed anomalous copper
in the Comiell Brook aves (Lockhart. 1968).  Faloconbvidge Mickel
Mines Ltd. restaked the Cormmell  Brook area  on October 825, 1968
(l.ockhart, 1%6%). Subsequent  exploraticon included a g el
magnetometer  swrvey (Lockharts 1978&)  and & vertical loop
electromagnetic BLUITVEY . The latter identified twoe weak high
fregquency anomalies. A detalled g0l {B~horizon) gecchemical
survey cutlined the twe ancemaliss (3 and 4) which comprise the
Commell Brock ogowrrence (lockharta 1971h)Y . Anomaly 3 includes
the vertical lecop electromagnetic ancomalies. Results from the
1149 m of bulldozer trenching that followed (Lockharts 1971d)
were generally  inconclusive because of desp overburden and wet
conditions and ne further work was done. ’ :

The cccurrence i1s edxposed in twoe north-south trenches, 138 m
south of Conmell Brook. It is accessible by a legging voad which
intersects the Eilmarnock Settlement read 4 km from Highway 185,
The trenches can be reached by walking south  from a peint

#.5 km along the logging road. The criginal access road has been
rendered impassable by logging operations. '

Gecloays

. In places the trenches exposed Cambro -~ Ordovician guartz
wacke and argillitess and an 8 o band of Devonian porphyiritic
tonalite. The metasediments are dark grey  to black. very fine
girained, Tinely laminated argillite which weathers medium
gresnish grey  to black. The quarts wacke is mediwn greys fine
graineds thinly bedded and weathers dark grey. The intrusive
rock is  Fime grained tornalite with 5% rounded guartz phencorysts
typical of the Gibson intrusicon. All lithologies are alightly
moderately chloritized and sericitized. Silicification, VAT LES
From a Few 1 omm guartz  stringers to quartz steckworks to 18 om
wide guartz velins. R

The rocks are highly fractwed to brecciated. At one
locations 49 m fram the north end of  the main  trench on anomaly

4y an outcrop of breccia 8 foomposed of  #.05 te 2.0 om arngul ar
fragments of argillite in a chloritic matrisx. ‘

Mineralizaticns:

The predominant copper  mireralization i as fracture
fillings and sulphide bearing gquartz veins in all litholegles.
Disseminated sulphide minerals are present in  the guartz wackes
antd  some boulders of  tonalite. The dominant sulphides are
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chalcopyrite and pyrite, the {former cccwring only as fracture
fillings. The guartz veins contain pyrite and chalcopyrite with .

traces of sphalerite {(lockhart,. 1971id).

Geochemistrys

Lockhart (1971id) did net record any analyses from these
trenches although he noted wup  to B% chalcopyrite and 5%
sphalerite in a guartz vein beneasth the peak scil gecchemical '
ancmaly (A3@ppm Cuw) of trench 4. Analysis  from  trench 4 of .
sulphide bearing argillite (AEF7. AB99) and gquartz wacke (AE78 .,
A1ia duplicates) contain up  toe  176ppm Cu (ALl4). 18@ppm Zn
(A114), 190Fppm Mo (AS98),  1.3ppm Ag (AR98), éppm Sn (ABFE) and

Yppm WO (A114). A sample of diabase from the side of Cormell
Brook (AL contains  low metal values, the highest belngs Mo

oy

(158¢ppm) and Ag (B.7ppm) s En (18@ppm) and YV (333ppm) .

Style of mineralizaticoons

The trenching was unsuccessful  in exposing  minerallized
bedrocks in  Fact trench 3 onlvy  uncovered the very edge of the
sc0il anomaly. Howevers it did show the presence ot the
porphyry. Fouwr styles of mineralizaticon have been identified:

1. fracture-filling chalocopyrite an pyrite in
metasedimaents and porphyirys

2. disseminated pyrite in metasedimentss

3. dissemianted pyvrite and chalcopyrite in porphyryi and

4. pyrites chalcopyrite and sphalerite in guartsz VELTS AN
metasediments. ' 3

4. Honteith Farm {Figure B.4)

o

Lockhart anomaly O

ommodity s

Copper

LITH &1 24 5EmE S1E760BmM
Lat: 46%6753" Longes &7232743"

History of expleraticn:

Firset recorded staking was by Coppercliff Consclidated.

Mining Corpeoration in  1953. The claims were transferred to
Stratmat Limited who conducted ground electromagnetic avit)

magnetic swveys but obtained ne results  that warranted further




quartz diorite

pebble conglomerate

A0BI,TI56

metasediments

Figure 8.4: Monteith Farm . (esss :diabase; modified
' after Lockhart, 1971d).
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exploration {(Sidwell. 1954h).

Fhelps Dodge Covporation of  Canada Limited stabked the area
in 1966 based on boulder progpecting ko the noevth and east of the
criginal by ataked Cobbler - Saxton area. Reconnalssance
geclogical mappilng amnd & soil {HB—-hovrizem)geachemical suwrvey
revealed a potential for copper  minsralization in this area
(Lockharts 1968). When Falconbridge Mickel Mines Libd acquired
the property in 1960, they completed grouwnd magnetometer.
{Lockhart 19781y and detailed soil (B-horizon) geochemical
suwrveys (Lockhart., 1971b). The latter  identified potential for
copper  at the Monteith coccwrrence  but  the ensuing SEE m of o
bulldozer trenching did net rveveal significant copper Tones
{(Lockharts 1271d). Mo further work was done. o

The cocurrence is 1.1 km east of Highway 185 and is
acressible by farm read on Mr. Earl Monteith™s farm.

Black, dark-grey-weathering:, well laminated argillite and
mediwn to dark grey guartz wacke are exposed in moest  of the
trench. The twoe 88-foot wide dykes of fine grained tonalite
reported by Leckhart (1971d)  are net well exposed. Verugopal
(1981) reported the presence of an intrusive breccia associated
with orne of these dvkes. 411 vocks are slightly chloritized and
sericitized and  in places moderately silicified by numerous 2-4
mm guartz stringers. All rocks are  fractuwred to brecociated. A
thin section of sample TI1S6 (Appendix 1) indicates that the ook
has undergone  phyllic alteration. Several 1-149 m wide diabase
dykes ccour in the trench.

Mineralizaticons:

Up to 18% pyrite and 1% chalcopyrite ooowr as fracture:
Fillings and in gquartz veins associated with and as
disseminations i the porphyiry . Traces of pyrite and
chalcopyrite are on fractures throughout the cccurrence.

Geochemistiys:

Four ten—foot chip samples reported by Lockhart (1971d) at
the contacts of one  of the porphyry dykes contained @.83 ~@.87%
Cu. Two samples of argillite containing  up  te 1% pyrite avic
chalcopyrite (AE8E, AF81) contain  above normal amounts of: Cu
(510, 3%@ppm) . As (72, 98ppm), Ag (1.8, L.éppm)s W (9, éppm) and
8n {5y llppm). '
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Stvle of mineralizations:

Three  styles of sulphide mingralization attributable to
porphyry copper style mineralization have beesn identifiled:
1. Ffractwre Filling sulphides in porphyry and
metasedimentss
P, disseminated suwlphides in the porphyrys and
3. disseminated sulphides in quartz veins.

e SBmart Farm {(Figure 8.3 )

IS R 20 L 0 R B 1A 0~ S AR IR B e

Lockhart aﬁumalie% by 7 and 9 o
Smart Farm Copper (& and 9)3 East Smart Farm Copper (7)
Upper Norvthampton Copper - Molybdenum

Commodity s

Copper. Gold, Molyvbderaams Zino

Locaticons:

Utm fSnom. & H128d8mE S1@73588mM
Anom. 7 H1335dmE S1E7550mN
Prom. 9 HIiP6BEmE  H1a7258mN
l.ats Anom. b A& EHT 4PN long L7387 g

Anom. 7 L0886 " DEY 7032 27"
Anom. 9 b 0Es T 43Y t-7932° 34"

History of explovations:

The first vecorded staking waa'by Coppercliff Consclidated

Mining Corporation  in  1933. The claims were transferred to
Stratmat Limited and they conducted electromagretic and

magnetoemeter surveys. The resuwlts  did not  warrant fuwther work
{(Sidwell, 1254b). '

Fhelps Dodge Corporvation of Canada Limlted staked the area
of this cccurrence in 1966 following boulder prospecting ocutside
the original area of staking at Cobbler - Sexton. Recornmalssance
geclogical mapping and scil {(B—-horizen) gecchemical surveys
revealed & potential for copper in this area (Lockharts 1968).
Falconbridge Nickel Mines Ltd. acquired the property in 1968,

and completed ground magnetometer and detalled so0il (B-~horizon)
geochemical  suwrveys (Lockharts 197da.  1971b). The latter

cutlined three adjacent scil copper ancmalies (nuebered ba 7 and
9) which were subseguerntly trenched. Scome 688 m of bhulldoxer

trenching were completed at anomaly é&» 498 m at anomaly  7s aond
@@ m at ancmaly 9. Generally the results of trenching were




30a.

*(PTL6T 3TICUINDO0T ISAJe PSTITPOU
!oseqeTp: wmm ‘93 TTRUOY:Z ‘oyoem zixenb:T) wied 3Iews :G°g °InNbBTA

woo!

e
9.0V

4 HON3YL

9

HON3Y1l

6 HON3dl

S8 Qv

6Gl1l
21V - ¥80V ‘esov




31

A
di%%appmiﬂtiﬁg and me Further work was done.

~/

Pfocesss

The trenches are lecated #.9 to 1.3 km from Highway 163 on

the FTarm of Mr. Ivy {(but worked by Mr. Raymond Smart) and they
are accessible by farm voad.

Trench 6 is underlain predominantly by  the Gibson stock

comprising fine grained tonalite with S%  guartz phenccyrsts to

4 mm  and Fine graineds equigranulair, bietitic toenalite. These

have intruded the Cambro -~ Ordovician guartz wackes argd
argillites. The sedimentary rocks are rarely exposed i the

trenchs but  occowr mainly as xencoliths and/ov reof pendants.  The
metasediments have been altered to hornfels arnd slightly
silicified by 1-3 mm gquartz stringers. The intrusive roecks are
slightly to moderately chleovitized and silicified. Thin section
Tiad  {(Appendixz 1) (sediment o intrusive rock) exhibits strong
phyllic alteration. '

Trench 7 is mainly im thick overburden.  the only ok
exposed is  at the end of a side trench. It is & pink gquarts eve

porphyry with no apparent  alteration or mineralization. It has.

been deeply weathered to grus .

In  trench 9 fine to medium  grained. altered (phyllic)
temalite (TiS9: Appendix 1) is expeosed in the north end of the
trench  and & pinks, slightly porphyiritic tonalite with  18%
guarts eves to & mmy cccurs in the south end. Lockhart (1971d)
reported  the presence of xenoliths of metasedimentary rocks
within the intrusive rocks here.

Mineralizations

At trench 7. no sulphide minerals were veported by Loockhart
except for a boulder of delomite with #.9 - 1% chalcocite and
malachite stain (Lockhavt. 1971d). '

Sulphide miﬁ%rals in trenches 6 and 9 consist of pyrite and
chalcopyrite. They occur as disseminaticons i the intrusive
rocks  and EHE Frachbuwe fillings in the intrusive and
metasedimentary rocks.

6 smample of porphyritic  tenalite  with  1@% disseminated

sulphides was examined microescopically in polished section

o EEy

Ti51 {Appendix 1), The metallic wminevrals are made up of 35

chalcopyrite commenly intergrown with pyrrhotite, 2604 pyrrhmtite,'

20% pyrite., 5% rutile and traces of sphalerite and melvbdenite.
& similar vock from trench 9 (AF843 Appendix 111D contains G-18%
pyrites 1% chalcopyrite and traces of molybdenite. Geochemical




38

analyses (AF78, and duplicate samples 8%, &117)  confirm the -
presence  of  molyvbdernum  (198-B61ppm) . Mote also that Lockhart
{(1971d) feound a boulder of intrusive ook cut by & molvbdenite
hearing gquartz veln and  that BGecsleuth Explovation Sevvices
{pers. comm.) identified scheelite from this area. o '

Geochemistry?

One sample of quartzite from trench & (AE77)  which contalns
traces of pyrite on fractuwres 1s  slightly anomalous  in Ag
(B.2ppm)  and  As  (Y.8ppm). Mirneralized tonalite from trench
& (BE78.,  AET9.  AEBE)  contains  up  to 1@@EEppm Cus 32dppm Sns
3.2ppm Ag. 199ppm Mo, Y4ppb Aus  and  Tippm W oand from  trench 9
(AERE. AGB4,  AEE5, ALLT7) contains  up toe 25@@ppm Cus 32pph A
15@ppm Ene léppm As. Bélppm Mo, and 1.3ppm Ags 2@ppm EHi. Samples
AB78 From  trench & and AO84. A8 and ALL7 froem trench 9 contain,
anomalous Au (I3ppk  to  Ya4ppk)  asscciated v part  with high
values i s St (4TI Mo s W oand Bi. AE78 is descoribed in
pelished section TIS1 (Appendix I). A sample (AE76)  of slightly
poerphyritic tonalite from what resembled a very old trench part
way between ancmalies & and 7 contains ancmalcous  Cu (33Fppm)  and
Ag (d.Bppm) . -

Stvle of mineralizaticn:

Two styles of mineralization have been identified at this
CoCuTTence:s

1. disseminated sulphide minerals in intrusive rocki and
2, fFractwe-filling sulphide minerals in intrusive rock and

metasediments.

The mineralized zone in the intrusicon appears to be higher
grade than that in the metasediments but this may be more a-
furncticon of the lack of metasedimentary vock exposed in the o
trenches. The disseminated style of mineralization is important
as & host For Au with assocciated Cus Zne Ass. Mos Ags W oand Bil.

&.  Upper Morthampton Copper (Figure 8.6)

Alternate names:

Lockhart amomalies 2 and 8

Commoditys

Coppeir s Molybdenum

leocations:

UTH  Anom. £ &H13708mE =1 9 A68EEmM
Anom. 9 6141 dadmE 21 @730 HEmMN
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Figure 8.6: Upper Qorthampton Copper (l:metasediments,
2:plagloclase—quartz porphyritic tonalite,
«w :diabase; modified after Lockhart,1971d).
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Lat: Arm. 2 GEH0G6T2H" Long 7317430
Arom. 8 ST-RR TR 67031 e

This area was staked in 196& by Fhelps Dodge Corporation of .

Canada Limited based on boulder prospecting to the east of their o

imitial claim block at Cobbler - Sexton. The encowraging resulis o
T recomalssance soil (B-horizeoen) gecchemical swveys  and o
geclogical mapping were followed up by an induced [:n:-lar.izaticm~
survey  and a bd-hole clrilling  program o ceincident self.
potential,. induced poelarization and soil (B-hovizon) gecchemical
arncmalies {Lockharts 1268). The di-illing encouwrted  both .
inbhrusive aiil metasedimentary rochks with chalcopyrite

disseminated in the intrusive rock. The ground was restaked in

1968 by Falconbridge MNickel Mines Ltd. and magnetometer, induced
polgrizations detailed scoil {B-horizom) gecchemical swrveys aﬁd ,
bedrock mapping defined the anomalies which were subsequently
trenched (approx. 3.8 km in trench 8 and 463 m  in  trench 8y
(Lockhart, 1969, 1978a, 1978h, 1971id). The ground was restaked
by Omrii Mines Limited (Fredevicton) and opticned  to Bethlehem’
Copper Corporation (Vancouver) and United Slscoe Mines L.imited
{Toronte) in 1974, Further work  included 4 percussion drill
holes to & target depth of 388 feet which produced some
interesting results, but the property was subsequently dropped.

ACCess:

The occurrence is  located approximately 2.3 ke east of.
Highway 18% at Upper Northampton and  1s accessible from the
highway by the old government voad through M. Allan Dukeshires
apple orchards and a short walk arcund a fileld. '

Geoloays

W W

The predominant rock exposed in the trenches is the Cambro
hrdovician quartz wacke and argillites. The quartz wacke is

medivm grey. weathering davk greens medium gralned and iv places o

it i mederately silicified with quartz velns. In zones of
intense shearing 1t has been highly chlovitized and silicifiled.
The argillites are spotted and propylitically altered (see Ti3l,
Ti3%: Appendix 1). '

The intrusive rocks  ocouwr only  in trench B oand ave
plagicclase — guartz porphyritic toenalite (see TIED, T128, TIiZYS
fAppendix T). The alteration is propylitic. To the scutheast of

these trenches. the intrusive rock grades from grancdicorite to o

granite (Lockhart, 1271).

The metasedinents in the trenches strike south  to
south-southwest, with ne evidence of major deformation from the
Tintrusicon other than extensive fractuwring and some shearing.  The
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intrusive roocks ccouwr  as steeply dipping dykes or sills parallélr
te the bedding (Lockhart, 19468, 197id. Buchanam. 1974). :

Mineralization:

Fyrite and chalcopyrite are  the main sulphide minerals and
cocour as Fracture Fillings in the metasediments and intrusive
rocks. 0 Some pyrite  and chalcopyrite is disseminated in the
intrusive rocks. A polished section (T134F Appendix 1) of gquarts
warke from trench 8 with 5% sulphides as fracture fillings shows
that the sulphide minerals are made up of 6% coarse subhedral
pyrite containing inclusions of chalcopyrite and pyrrhotite, 3%
chalcopyrite commonly in o drvegular intergranular grainss 1%
goethite after pyrite and chalcopyrite and  traces of covellite
and rutile. This sample analysed in duplicate (A@74, NS )
Caverages Appb Aw, Bidppm Cus Z.1ppm As. L.O9ppm Ag and 2ppm Sh.

Gecchemistry:

Generally the gecchemical results From this occourrence are
relatively low with Cu vanging from 52 to S680ppm and Ag from #.5

o 2.2ppm. Bamples of intrusive rvock (AE7E, ARS3. ABY3) . guartz

wacke (AE71. AS74 and AGYS duplicate) or argillite (AG72, 627d)
which contain variable sulphide contents to 5%, all have similar
trace element contents. The only cutstanding sample (AE8B1) is of
fine grained highly silicified and chleritized aphanitic tonalite
with 5% pyrite as disseminations. fracture Fillings and in
guartz stringerss and traces of chalcopyrite and molybdenite. It
contains ancomalous Mi (1d7dppm) . CGu (P99ppm) s 2n  (4B@ppm) . Be

(Pippm) . Mo  (138ppm). Ag (1.2ppm), &N (53ppm) . Sh (Bppm) . W
(8ppm) and U (59ppm) . The dirilling programs conducted by Fhelps
Dodge Corporation of Canada Limited and Bethlehem Copper
Corporation showed values averaging Tg.Eid Cus with sporadic
valuss to #.35% Cu (Buchanarn. 1974). ' :

Stvle of mineralizabicon:

The following three styles of mineralization have bDeen
identified in a zone of propylitic alteration: ’

1. disseminated pyrite and chalcopyrite in intrusive rockss

o Fracture fillings of pyrite and chalcopyrite in '
metasedimentary and intrusive vooksi and

. minor pyrite in guartz veins.

7. EKilmarnock Settlement

Commoditys:

Coppeyr
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Locations

UTHM & 178808mE SH182088mN
Lats 467847137 Long: &7°297 16"

History of exaploration:

Subsenquent to the discovery of  the Cormnell  Mownstaln

depositss Lockhart (pers. comm.) prospected other hill  tops in
the area and fournd this ccocurrence. ‘ 8

The ccocurrence 1s or a hill top in a field on the west side
of the reoad at Eilmarnock Sethlement (Map 1).

This deposit was not examined in the field during the course
of this project. Lockhart (pers. comm.) states that boulders oof
sulphide-bearing porphyry ocouwr scattered in the field. Thess
Boulders are similar to tonalite at Cormell Mountain.

Mineralizaticn:

Aocording to Lockhart (pers. comm.) pyrite and chalcopyrite
mineralization similar to that found at Cornell Mountaln ccours
here. S

Gecchemistiry:

Not sampled and no analyses veported in literature.

Stvle of mineralizaticon:

Bouwlders of minevalized porphyry similar to that seen at
Cormell Mountain (Lockbarts pers. comm.).

g.2.2 VYein Type amnd/or Forphyry foiliate—Copper

These deposits are characterized by chalceo virite and

pyrite in ot to northeast trending guartz wvelns and
stockworks. The host rocks are generally grancdicorite  and

granite of the Hulls COreek Fhase of the Gibson stock ard the
adjacent Cambroe - Ordovician gquartz wackes. The Cobbler - Sexton

cocurrence at  the contact of the main Gibson stock and adjacent
guartz wackes and the BRedell Farm ocourrences in slates are
prreptions. All  but  the Dugan Foad ccouwrrences are agpatially
related to the Gibson stock. The Dugan Road ooocurvences are

spatially related to the Benton Stock.
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Silicification chloritization, bleaching and/or

hornfelsing and propylitic altevation AreE  COmmoT at most

LcouwrTences.

8. Bedell Farm

Alternate names:

Bedoll Farm Copper Frospect
Bedell Farm Cresh
Scoett - Enox

UTHM &8 1 50mE 57N
Lat: 46°@7 @6 Longsb7234°33Y

The property was supposedly worked by Mr. Stevens in the
18507 s (Claudet, 193%) at the same time that he worked the Bulls
Cresk No. 2 mining operaticn. The next recorded work o this
geposit was in 1988 - 1989 when the ocouwrrence was staked by
W.J. Scott of Fredevicton. 6t this time several pits and & 127 o
=SPT § % A deep trench were in gxistence. Claudet {(1936)
recommended move trenching and strippings but the owners put down
a 443-foot angled diamond drill holes using the government drill.
in 192%. Moo Further work is  recorded on the claims. The pits
and trenches have since been Tleooded by the Mactaguac head pond.

The trenches lie beside the old cowse of the Baint Johm
Fiver on the Bedell homestead farm but are presently fleoded
(Mirs, Barbara Feabodys née Bedell, pers. comb.). The Redell Faorm
je lecated on the west side of the Saint Jobn River 3.4 km due
scouth of the Meduxnekeag River bridge in Wocdstook. :

The heost is a light grey coleored altered slate of the
Cambro-{Ordovician metasediments. The drill hole intersected
slate, soft slate, and blue slate (argillite?) and interbedded
hard grey rocks hard grey guartz  (probably guartz . wacke)
(Claudet. 1936). The strike is given as east-west with a dip of
1.5 south. The rock appears to be silicified by the common
presence of thin gquartz veins. The closest cutovop wf the Bulls
Creek phase of the Gibscon stock is about 834 m to the south.




Mineralizaticons:

Claudet (1938) yecords the ococurvence of a Foot vertical

guartz vein oriented northeast containing 10 inch  bands of

pyrirhotite and chalcopyrite. The drill hole intersected "veins'
of chalcopyrite generally 1/8 te 1/4 inch wide but up . to 18
inches wide to a depth of 489 feest.

Geochemistiy:

Clandet (1930) analysed & sample taken across the 18" quartz
vein at bthe suwface and it contained 1.5% COuws #@.3cx/ton Ag and
trace M. A sample of the heavily mineralized part of the veln
taken by SBcott contained 7.41% Cus 2.6 cz/ton Ag and trace Au. '

Stvlie of minegralizaticms

The suwrface ocowrrence 1is & gpuai bz vein containing
chalcopyrite and pyrrhotlte. The drill hole appears to have

intersected chalcopyrite as fractuwre Fillings.
?. Bulls Creek Mo. 1 {Figure 8.9)

Alternate namess

Bull Creek

Full Creek {(Copper King)

Bulls Creek property

Bull Creek Copper

MN.E. Mining (Copper King) prospect

Commoditys

Coppey

UTHM  &188568mE D1 @4ETmM
Lat: A77604°59" Loang:b7934737"

History of exploraticon:

Although there is ne  specific evidence.most authors claim:
that this property was worked in the 18%8%s at the time mining at
Eull Creek No. B was in progress. The property  was again woirked
in the early 1988°s by varicus prospectors {Hale, 1961la) and
probably has been  intermittently prospected  up urntil  the
present. The workings appear to be in existence prior to 1931,
as Anderson (1968) shows  these trenches on & map he drew From
data dated prior to 1931 including New Brunswick Mining Company
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Figure 8.9: Bulls Creek No.l (es:diabase).
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Flans of 1855, 18056 and 1H37.

The First well decumented  exploration is by Moranda Mines

Ltd. (199%) wheo staked the ground in 1955 and conducted self

poetentisl anid electromagnetic SLUFVEYS . They o T

glectromagnetic anomalies but  they did cbiain & weak self
potential  rvesponse over bthe workings.

Fhelps Dodge Corporation of Canada  Limited staked the

property in 1965  and conducted orientation magnetic  and sl
(B-horizon) gecchemical (Cus Zn) surveys (Lockharts 1967b).  They .

did not obtain a magnetic response but found a Cu anomaly and &
weak Zn ancmaly over and downhill from the old workings.

Copper  Fing Mings Ltd {Ferton and Bella 1978) staked the
property when it came open and conducted an induced polarization

survey. The results showed an anomaly at 158 feet depth near the

cld workings. It had & limited strike langth.

The deposit cococurs on the northeast  crest of & large Tlat
topped  hill 888 o scuthwest of  the south end wf the railway
embakkment over Bulls Creek. There is a road from the ccourrence
teo the Fields to the west of the railway tracks, but the end of
the road as 1t enters the field is completely overgrown by

alders. and it iz not distinguishable in the fields. Note that

the workings and road are visible on alvphoto AS5H21-149.
Geclogy

The only rocks exposed on the hill are in the workings snd
along the logging reads. The rocks are all wof Cambro-Crdovician
guarts wacke (T3243 fAppendix 1), and argillite (T49B: Appendix
). One outcrop of well laminated siltstone (T3EYiAppendix 1)

cccurs on the road half-way between the workings and the rallway..

The guartz wacke is fine to  medium grained avid in workings
it is carbonatized. chlovitized in places silicified, slightly

sericitized and bleached. Away from  the trenchs. the rock is

less altered. A comparison  of the whole rock gecchemistry of

the bleached and wibleached guartz wacke has been discussed in

section 7.2.1.

Ivi the northern most pit there is a carbonatized one-mebtire

wide mafic dyke oriented north-scuth and dipping steeply gast.

The dyke and adjacent guartz wacke are chloritized., Another
small exposure of a mafic dyke occurs in a small trench 48@m to
the south.

The inclined shafts was driven down a Tault zone to a depth

ef 188 feet (Take. 1974). The uposure at  the top - of the




39

shaft shows a 1 9 m wide shear zone of highly maganiferous,
brecociated guarts wacke oriented at #8B°T/44°6E. and secondairy
shears at @RR2T/4498E,  The attitude of the bedding is @#23@°T/9@ .

Arnderson (1968)  shows & second shaft approximately 366 m
southwest of the main workings. There is ne evidence of  a shaft
it this area. MNote alse that the trench system is diagramatic in
Anderson’s (1268) figuwre.

Mineralization

Trave amouwnts  to 1% pyrite, pyrrhotites chalcopyrite,
malachites, and azurite are commoen  on fractwres in the quartz
wacke throughout the workings. Several samples containing up to
3% sulphides in carbonated and silicified quartz wacke breccias
were found on the variocus waste piles. One sample ( polished
section TS5 Appendiz 1) from  these piles contain 984 fine
grained pyrite with included chalcopyrite, 8% chalcopyrite in
lenses and filling fine fractwres, 1% sphalerite disseminated in
the gangue and  as  inclusions in chalocopyrites, 1% hematite
disseminated throughout and traces of goethite. The averages of
anomalous elements in duplicate samples (AF29 and ABEL)Y from here
are as follows: Auw (Rlpph)s Cu (4388ppm) . As {(Sippm)s Mo (28ppm).
Ag (1.3ppm). Bb (&ppm) and Bi (llppm). A polished section of &
speond  sample  (TE3:  Appendix 1) from a guartz  vein with %
sulphides as disseminations and fractwe fillings contains 85%
chalcopyrites 16% goethite, after pyrite and chalcopyrite, 3%
pyrite, 8% covellite and traces of cuprite (7). This sample
(AURE:  Appendix 11D alse is  ancmalous  in A (13pph)s  Cus
(RIEGGppm) » As (S@ppm) . Mo (lappm) . 8b (Bppm). Fb (8%ppm) and Bl
L8 EEm) . Lockhart  (1947b) noted the presence of galena and
sphalerite in the Bulls Creesk workings, but he is not specific
about which workings. '
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Samples of guartz wacke with up to 1% sulphides as fractuwre
Fillings (AG28. AE38, ALBA., AHI188., ALB? and AE74) contain the
following anomalous values (averaged): Cu (S29ppmd. Ag (1. 1ppm)
and B (2%9%pm)  with sporadically ancmalous O (3d3ppm) s Co o
(98ppm) s NI (187ppms En (Bldppm), As  (5.8ppm) . Mo (13ppm). Sb
(Appm) and Bi (3dppm) . Those with more than 9% sulphides (AP
MBS and  AERE) are as veported above. Buartz velns (A187. AZ18)
contain up to 13%5¢ppm Y. 1836888ppm Cuy 4ppm Se and  19ppm Moo The
shear zone on which the shaft was sunk (A18%) contains anomalous
Au (Epph)s Cu (138ddppm) s Zn (3ldppm) s As (1%9ppm) s Se (4ppm)s Mo
(BERPppm)s  Ag (3.9ppm). Cd  (3ppm), Sn  (lappm)s Sb (Sppm)s. Te
(E%ppmd s Fh (88ppm) . Bi (1@2ppm) and  Li (79ppm). In the field
this latter material was not noted as  being pardticulairly
mineralizred and the sample was taken a&as a chip sample over 1 m
across the sheanr zone,

Ir summary Bull Creek Mo. 1 is a copper oCourrence Commomly
associated with above normal amounts of As. Mo Ag and  BL and in
places ShaFbey T Ay Ve Oy and L. ’

Stvle of mineralization

Two styles of mingralization are present:

1. sulphides as fracture fillings in sheared guartsz wackes
&l ‘

#. sulphides disseminated in gquartz and/or calcite velins.

1%. Bulls Creek No. 2 (Figure 8.18)

Alternate names

)

Bulls Creek Copper

Fulls Creek Mine or Bulls Creek Copper Mine
Bull Creshk

{rote: Bull or Bull®s are both wsed)

oA S RAS Rt - .- A

Coppers silver, arsenic. gold

Location

UrM  slliiamkE S184680mM
Lat: 467957 d6" Longeéd7e33° 33"




40a.

L4 1 __3om

A242-A246‘Q o>
A247,A248”
Q
N\ .
N \ GRANODIORITE

QUARTZ WACKE B
. 0168, A017,A273,T40

AN NG

N : >

Survey mather RS B Q
9 WBePc 309-1ci AN

7 Tae PN N
A022-A049,
T45

Figure 8.10: Bulls Creek No.2.
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The deposit was worked price to 1855 by M. Wm. Stevens of
the New Frunswick Mining Ceompany (Carleton Sentinel. 1857).
Shaft sinking was in  progress in Ooctober 1857 at which time it
had reached a depth of %8 feet. The shaft was veached by'a
148 foot horizontal drift o tunnel into the side-hill (Carleton
Sentinels 18%7 b). By February 6y 1858, a wvery rvich 'veln or
lode" had besn struck  in twe places, at one site 1t was 4 feet
wide (Carleton Serntingl, 1838). There Are i available
production records  as. at  the times ne voyalties were required
for the first 5 vears of operations (Bubttons 1868). The ming was
closed prior to 1844 (Bailey. 1864). The workings as surveyed in
1869 {(Wright. 19592) show  the shatts the mill near the present
rallway embankment. the powder house and the money house beyond.

The ground was woirked by various prospectors and Companies
(Hale, 1961a), including the Canadian Facifilc FRallway in 1926
(Clauwdet. 19826a). Moranda Mines Ltd. (1955) staked the property
and completed electvromagnetic and self poetential suwrveys. There
were no anomalies  An the area  that could be attributable to
copper coccurrences and bence they dropped the property.

Trans—~Naticon Minerals Ltd. (Bergmans 1959)  staked the
cecurrence  and  completed horizontal  loop  electromagnetic aricd
magretic swwveys. Generally the magnetic response outlined the
intrusion. and they obtalned magretic and electromagrnetic
anomalies in the vicinity of the shaft. : B

Fhelps Dodge Corporation of  Canada Limited acguired the
property  in 1965 and  conducted magnetic and prientation  soil
(B-horizon) gecchemical (Cus 2 surveys (Lockharts  1967b). A
magnetic ancmaly coincided with the old shafti however there was
only & weak response in the Cu and 0 gecchemistry.

5ilvermague Mines Ltd. staked the property and opticned it
te Imperial Qi1 Enterprises Lbd. in 196%. The magnebic.s self
potential and limited scil (Cu. Zm pecchemical surveys shcwed
coincident anomalies near the old shaft (Bergman. 1969). '

Later work  included an  induced polarization (MacEacheirns
1978)y woil (Behorizon) sampling (Cw) (MacEacharn. 1971a) and
diamond  dirilling {(MacEachers 1971 ) Three of the five
holes in the vicinity of the shaft intersected chalocopyrite in
spams and Fracture zones associated with high silicification and
chloritization. The best results were in hole 9. They consisted
of B.ASY% Cu cver B Ft with traces of Au and Ag in the granite and
B.44% Cu over 1.5 ft in hornfels.
fAccess

The shaft and lowsr trenches are flooded by Mactaguac head
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pond. They are accessible on foolt by an old reoad a&long the morth
side of Bulls Creek from Highway 2 just north of its intersection
with Highway 183,

The rocks sxposed arcound  the shaft e of the Bulls Creesk
phase of the Gibzon Stock {(mainly grancdiorite) as described in
gection 7.2.9. UOne outcrop 15 m northwest of the entrance to the
shatt (TI78E, 3740 Appendix 1) is of granite with inter—fingered
argillite. The inter—-fivgering is the result of shearing as both
rocks are mylonitized., This cutorep probably  marks the contact
of  the intrusive and metasedimentary rocks. The contact is
alsn wposed  at T34 where the guarts wacke is  highly
silicified. The metasediments are propylitically altered whereas
the grancdicrite appears  to Fave & superimposed  phyllic
alteration. I the drill holes beneath the shaft, MacEachern
(1971 bec) ' noted the presence of some potassic alteration.
Unfortunately this could net be verified as the shack in which
the core was stored near the road has recently collapsed spilling
all of the core.

Mineralizaticon

Thres types of sulphide mineralization have been examined in
procl i shed sactiorn: disseminated aulphides in grancdicrite,
sulphide fracture fillings with caloite armd guartz  An
grancdicorite, and sulphide-bearing gquartz veins in grancdiorite.

Sranodicorite ( polished thin section Ta@a  (2)3 Appendix 1)
which forms  the wallireck of & sulphide guartz calcite filled
fracture (T4 (1)), coentains 4% opague . minerals which are made -
up of  55% pyrite. 2% chalcopyrite and 49% geethite after pyrite.
Dther minerals identified include vutile (8%)  and hematite (14)
hoath of which occocwr  in chleritized bictite. The chalcopyrite.
prours as inclusions in micaceocus minerals whereas the pyrite is
disseninated throughout. Folished section T4 (1) (Appendix ID
ie of a 1 om wide fractwe fFilled with quartz and calcite
containing 1@%  opague minerals. The sulphides are predominantly
chalcopyrite (96%) coccuwrvring as fractuwre Tillings  and assoclabed -
with micaceous minerals and rutile (5%)3 pyvrite (3%)  is
disseminated and commonly replaced by geethite (24).

A sample (polished section Ta4éi Appendix 1)) of grancdicrite

from the waste pile contains 3% chalcopyirite as Tractuwre
Fillings and coatings on guartz orystals. Mivnor disseminated
hematite is also present in the grancdicrite. This sample also
contains a 3 mm wide guartz vein with 18% metallic minerals made
up of pyrite (58%), chalcopyrite (368%), arsenopyrite (204), and
traces of spahlerites cubanite and covellite. ‘ ’

& guartz-chleorite vein (polished secticn T4 Appendix 1)
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From  the waste pile: contains 19% opague minerals made up of
chalcopyrite (98%)  as fracture fillings arouwnd  large quartz
crystals, disseminated pyrite (2%), disseminated hematite (3%),
traces of goethite after pyrite and traces of covellite.

Sample T4SA(1) (&317) described above contains significantly
ancmalowns A (18ddpph)s Co (EP L lppm)y  Cu (4d,d@@ppm) s En
(48Fppm) s As (B7.0988ppm)d « Ag (Pl.éppm). Cd (appm)s Sn (28ppm) s b
(2d9ppm) . W (1363ppm) b {118ppm) and i (1187ppm) . The
adjacent wallrock (A316)  examined v pelished secticon  Ta@s
(2 (Bppendix 1) is  ancemalous  in Cu (4idppm)s As (44ppmds Ag
(1.9ppm) and Bi (Sppm) and slightly ancmalous in  Sn (éppm) and W
{1dlppmd . Qe meter away  from  the fracture the grancdicorite
(AE73) ie anomalous only  in Cu (3@@ppm) s As (7.8ppm) and W
(loppm) . : ‘
Other analyses o f grancdiorite with sulphide-bearing
fractures are AR from the waste pile as described in polished
section Ta4é (Appendix 1) and AS18 from the wall of the entrance
to the shaft. They contain (AF83, AL respectively) anomalous
Au (19E, 1S@pph)s  Cu (8768,  12968ppm) . As (L&E85, F78ppmd . AY
(2.3, bd.dppmds Sn (18, 17ppm)s W (136, 1858ppm) and Bi (29,
Sippm).  This is similar  to the suite of elements Tound in the
sulphide fracture discussed above (AH17).

The guartz-chlorite vein as described in polished section
T4 (Apperdix [ was  analysed iv duplicate (AE22, A#49) and
comtains ancmalous (average) Au  (&7.5ppb).  Cu (13.6050ppin) s As
(P&dppm) s Ao (4.8ppm) . Sn (2ippm)s Bb (1&8ppm)s W (77ppm)  and
Bl (2dppm) .

Granodiorite sanples without apparent sulphide-bearing
Fractures (19, AGRL, ARG5S, HR4B  and AE4Y) contain variably
anomalous Li (77ppms AGEL), Cu (599, 2680, 178ppms  ASE1. A4,
ARGE) ., Fn (3B@ppmi ARAE) . As (léppmidd@lf) s Ag (P.bs 1.9 b,
@.8ppms AELT. AB21. AZ4d. AEa?) s Sh (Bppmi AB21) . W (& 44ppms
ABLD, ARGTD)Y ., Fh (4Pppmi  ARAS), and Bi (4ppmi A248). The quartsz
wackes are considerably  lowsr  in tirace glements  than  the
grancdiorites; samples A2GE, duplicate A24aé and AB47: contain
slightly anomalcous &z (18, 9.2, 2.2ppm) and Ag (1.2, 2.5y
@ 8ppm) .

Stvle of mineralization

Three styles of minsralization have been identified:

1. disseminated pyrite in guartz wacke and grancdicorite,

2 sulphide & calcite fracture fillings in grancdiorite,

3. sulphide-bearing guartz-chlerite veins in grancdicerite.
and
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&4, blebs of chalcopyrite asscociated with silicified and
chloritized zornes in horafels (MacEaschern. 1971).

0Of these, supposedly the third is the one from which mest of the
ore was produced.  Few guartz veins greater than 18 cm wide are
recorded in the drill logs. ’ ‘

11. Bulls Cresk Mo. 3 (Figure 8.11)

Allternate nanes

L.ove Farm

Coppers golds zincs: lead. silver

UTM  &1@aB8mE 51 849 08mN
Lat: 462837 27" g e d7034° 19"

History of explovration

The origin of this ccowrvence 1s unknown. A shaft is shown
at this location by &nderscn  (1968)  and MacEachern  (197¢) but
there is no evidence of the shaft when the site was visited in
1986, The shatt may have been part of the original workings of
the Bull Creek Mine operated by New Brunswick Mining Compaiy 1in

the 18%@°s -~ 1860°s, but a map from 1869 of the old workings

(Wright, 1932) deoes not show a shaft at this location. This map
dops show & roead going to this site and  the northeasterly
trending  "course of Ne. 1 Lode" going through this location.
Wright and Ferry (1931) show & dump  from  lode M. 10 at this
location. It appears wunlikely that the piles of angular ok
present along the base of the slepe and on the Tlood plain would
have been carried from  the main shaft of Bulls Cresk No.o 2, &
distance of some 780 m.

Moranda Mines Limited (195%) staked the area in 193505 but did
net  obtain  encowraging  results from the electromagnetic suwrvey
that they conducted.

Trans—Natiocn Minerals Ltd (Bergmans 1959y carried out
electromagnetic and magnetic surveys over thelr 29 claim property
and found an electromagnetic anomaly in this area but it was cvily
o one line and  net considered  important.  The results of the
magnetic suwrvey were negative.

Fhelps Dodge Corporation of Canada Limited (Lockhart, 19670)




44a.

A024,A025,A026,A027,T47

metasediments

7\
N

Figure 8.11: Bulls Creek No.3 (modified after D. Hattie,
pers. comm.).
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held the property in 1965 but their gecchemical surveys did et
cover this area. They cutlined & weak north-scuth magretic
anomaly over the site.

Copper King Mines Ltd. (Fenton and Bell. 1978) staked the -
creuwrrence but the induced peolarization suwrvey that they carvied
oput appears not to have covered it. '

focess

The cccurrence is accessible by foot on the first old read
at the north end of the abandonsed OCFFR embankment over Bulls

Creelk, The general area of the shaft is 200 m wast of the
abandoned rallwayg’ a large pile of mine waste lies beside the
road  onn the viver  tervacee he possible shaft entrance lies

approximately 208 m west of the yoad at  the foot of the slope
from the railway. '
Gaeoloc

There are no outcrops &t this site. Material on the washe
piles is mainly of fine grained quartz wacke with some pileces of
white guartz vein and a breccia contalning =@% angular fragments
of guartz wacke and S@E% white gquartz matrix. Outorops on the
south side of Bulls Creek are of quartz wacke trending #9@9°T/78°. b

Mingeralization

The guartz wacke from near the possible shaft contains
traces of pyrite and chalcopyrite on fractures. The guaritz veln
material contained up to  S5H% sulphidess mainly pyrite. but also
up te 1% chalcopyrites galena and sphalerite. The sulphide
 bearing breccia has been examined in polished secticon (T47B,
Cfappendix I) and  contains G4 disseminated sulphides which are
composed of: 66% sphalerite. 20% chalcopyrite, 15% pyrite. E%
galena and traces of covellites rutile and geethite. The swface
of the sample is partially coated with malachite and cerrusite.

Geochemistry

Ouartz wacke with traces of pyrite on fractures (AGE43
Appendix II) contains ancmalous M (&S@Eppm) s Cu (1édppm) As
(Béppm) ., Hg (l.lppm) and W (bppm).

Al gquarts vein with 3% suliphides (AFRG6) contains
significantly anomalous Au (LT5Epph) . Cu (390@ppm) . En (1268ppm) »
Mo (S8ppm)s  Ag (E.9ppm), Cd (18ppm), &b (Pppm) s Pb (791ppm) and
Ei {1gppm). A sample of guartz vein and wall vock with 3¢%
pyrite (ABR7) contains lower guantities of anomaleous metals as
follows: Cu (33@@ppm) . Mo (1ippm)s  Ag (3.1ppm)s Fb (28dppm) .
Ei (igppm)s Au {(18ppb)s Mo (1lppm) arnd 8n (1d9ppm) . '
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The breccia (ABES)  examined in polished section (T47R.
Appendix 1), contalins ancmalous Au (S4@pph) . Cu (6BE3ppm) » &
(4B@EFppm) » Mo (Blppm)s  Ag  (5.8ppm). Cd (&ppm)s Sb (Bppm). Pb
(194%5ppm) and Bi (28ppm) .

Btyle of mineralizaticon

Three styles of mineralization are present:

1. sulphide fracture coatings in quartz wackes
2. sulphides in guarts velnss and
B sulphides in guartzs brecclas.

The breccia (ASR2E)  and  the guairtz verlng are  simillar
geechemically and  contain ancmalous  amounts of Aus Cus Ens Moo
Ags Cdy B Fb oand Bl

The fracture ceoatings in guartz wacke do not appear toe be of
eronomic interests. but this conclusion is based on one sample of

unknown spatial relationship te the guarts VELTIS .

12. Cobhler — Sexton (Figure 8.12)

Cobbler ~ Sexton Mine

LM &1 ETEdsink S 1Ea35E0mN
l.ats A62ES12Y Long:&7°32° 41"

History of sxplorabion

The scourrence was discovered by John MoClement and Edward
Greer of Woodstock in 1995 (Bailey, 19488), 1986 {Wocdstocks
MN.E. Press. 1999) or 1987 (Greev. 193%) . The twoe prospectors
were examining a galena-bearing quartsz vein on the east side of
Sairt John Fiver when Greer colimbed FPatchell’s Mountaln S98 m
away. He found an  abundance of chalcopyrite bearing float ard
the next day staked a claim fTor copper, sllvers leads gold and
zivie (Greer, 19393 Woodstock NGB, Press. 19@9).

The property was worked by MocClement and Greer with VAFLOUS
partners into the 19497s. The work performed included gxcavating
a 5 w8 w a8 deep shaft (Claudet. 1926b). & ig foot deep
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pitsand a 324 foot adit. Reportedly the property was drilled
betweern 1987 and 1911  (Sweeney. 1988, Farks, 1711) and Evyle
(1940 suppesedly drilled four holes in 194@. L

The g owind wWas staked by Trans~Nation Miverals
Ltd. (Bergmans 1959)3 they detected a magnetic ancmalys believed
te be due to  intrusive rocks {(diabase), and an associated
weak horizental loop electromagnetic  ancmaly in the area af the
workings. R

Fhelps Dodge Corporation of Canada Limited staked the
crecurrence in  December 1965 and carried cut crientation studies
to test various prospecting technigues with a view to finding
additicnal copper occcurvences in the area. The magnetometer
survey cutlined several anomalies in  the vicinity of  the old
workings (Lockhart, 1967a). The program (Lockharts 1967a) also
included gecleogical mapping and a soil {(B~horizon) gecchemical
survey for Cu and En. The latter produced only weak anomalies
in the vicinity of the Cobbler - Sexton workings. Later work by
Faleconbridge MNickel Mines Ltd. included a magnetometer survey
(Lockharts 1978a) which confirmed the anomalies associated with
the workings, a vertical loop electromagnetic survey (Lockharts
1971a) which was not considered reliables petrographic studies of
boulders and outcrops {(L.ockhart. 1971a) and scil (B-horizon)
gecchemistry for Cus Fb and e The latter indicated
significant copper ancmalies in the vicinity of the workings. :

The main feocus of Falconbridge Nickel Mines Ltd. activities
changed to the northeast where they discovered the main porphyry
copper ocourrences and  no Ffurther work was done around the

Caobbler - Sexton.

In 1986 the occocwrence was held by HMerton Stewart. He.
completed gecochemical sGil  sampling and proespecting mainly for
golds (M. Stewart. pers. comm.) the results of which are not
available. The claims were allowed toc lapse and the area was.
restaked in May 1987 by Maritime Resource Fesearch Litd. o

The workings are accessible by foot from highway 185, &
distance of 38@ m. . :

Geclogy

The workings lie across the contact of the Bibson Stock and
the Cambro - Ordevician metasediments. Several northeast
trending mafic dyhkes ocour adjacent to the workings (Wright and
Perrys 1931). .

The Bibsen Stock is composed of fine grained tonalite (T183,
Appendix I) exposed at the entrance of the adits and quart; -
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feldspar porphyritic tonalite (A1&63) occcwrring in the trenches
6% m to the north. Both  types of  tonalite exhibit propylitic

alteration. In places the fine grained tonalite contains
senclithe of blacks highly chloritized gquartz wacke. All vocks
show variable degress of silicification and pervasive

carbomnatization as well as variable intensities of fracturing and
brecciation. g

The Cambro — Ordovician metasediments in the workings ocour
to the neorth of the Gibson intrusive rocks. Where exposed they
are light to medium greenish greys, fine to medium grained guartz
wacke that is variably bleached, chloritized and silicified. In
the shaft and trenches 1t 1s  highly fractured and in places
sheared. The bedding trends @3@9T/62°NW and is cut by shears at
165°T/86%W and B1S5°T/62°E and subparallel guartz veins and
fractures. ‘ :

Minegralization

The focus of early exploratien activity at the Cobbler -
Sexton was the mineralized guartz veins. These are up to 2% cm
wide and can be traced up to 15 m in the trenches. Sulphides
identified in polished sections Tidgé and Tig9 (Appendix 1)
from the waste pile at the adit are mainly chalcopyrite (8E-83%)

as fracture Fillings and pyrite (15-26%) as disseminations and in

irregular veins. In places pyrite is fractured and infilled with
chalcopyrite. . :

The quartz wacke wall rock (T113B: Appendix 1Y, exposed in a
trench, contains hematite and rutile disseminated throughout  and
pyrite and chalcopyrite in  1-18 mm thicks sulphide-rich guartz
veLns.

A sample of highly chleritized and zilicified porphyritic
tomalite (T168, Appendix 1)  from the waste pile at the adit
contains 4% disseminated pyrites, @.5% chalcopyrite as fracture -
fillings and mino disseminated hematite and rutile.

Galena in & chalcopyrite seam in  tonalite (granite) was
reported in  the 1911 drill heles, (Parkss 19211) and free gold was
identified by Dir. R.W. Ells from a trench half way between The
shaft and the adit (Woodstock N.B. Fress. 1969). Baily (194¢8)
also reports the presence of free gold at this ccouwrrence. i

Gecchemistiry

Fine grained tonalite (AR71) from the entrance of the adit
(Ehin section Ti433 Appendix i contains background
concentrations of all elements. Forphyritic tonalite with 5%
sulphides A277 (pelished section Ti98; Appendix I) contains
ancmalous Cu (1868ppm) s Se (Sppm). Ag (B.8ppmdy BN (1@ppm) and B -
(3ppm) . Porphyritic tonalite (Al163) with 3% sulphides contains
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ancmalous Cu (PEG0@ppm) s As (48@ppm), Se (bppm)s Ag (H.8ppm)s Bn
(PPppm) . Te (éppm)s W (Plppm) and Bi (48ppm). Samples AR77 and
A163 alse contain above normal  amounts of  Aus 4 and 18ppb
respectively. '

The sheared quartz wacke (A248) exposed in the shaft ig
ancmalous in Au (Bppb)s, Cu  (B9@#Eppm), Se (appm)., Ag (F.8ppm)
and Ri (2@ppm). ‘

A PS5 om wide by 15 m long guartz vein (AS6H) exposed in one
of the trenches contains 2% sulphides and anomalous Cu (87@ppm)
and Bi  (3ppm). The qguartz wacke wall vock {AP6R) has anomalous
Cu (33¢gppm) s Ag (1.8ppm)s Sn (3ippm). Fb (42ippm) and Bi (2&ppm)
in it. Samples AB6E and ABLE contain & and 7ppb Au respectively.

Other guartz (A#59 —~ AB93, duplicate and polished section
Tigé) and quartz-calcite (AR76 and polished section TI1i49) .
veins sampled from the waste pile at the adit contain L#%
sulphides and ancmalous Cu (24008, 190000, SE@Edppm) s Ag (2.3s
1.3, 1.3ppm)s Te (1@, 1¢, 3ppm) and Bi (27, &4, 17ppm) s all are
anomalous in Au (%, 17, 13ppb) and AG59  is  ancmalouws i Od
(Eppm) and  A276 is anomalous  in Se  (8ppm)s Mo (15ppm) and Bn
{(llppm).

A shear zone trending 165°T/88°W in quartz wacke exposed in
a trench was sampled as follows: AZ234 —~ gquarts wacke with 484
pyrite is 1 m from the sheari AE35 - quarts wacke with 68% pyrite
is adjacent to the sheari A237 - is the shear =one, mylonitic
with 36% pyrites AR3IB -~ ARSH (duplicate) is  highly chloritized
cand silicified quartz wacke in the shear zones with 38% pyrites
and AR39 is the wall rock of the guartz veins. All samples are .
high in Fe (la@,@8@8@ - 294¢,d0@d0ppm)  and generally show anomalous
amounts of As (6.8-lippm)s Se (3~7ppm)s Sn (11 - 3bppm) . Te
(8-3ppm)  and B (7 - 343ppm) . Cuw (4@ —  1@9d@8dppmd s o SN
(12@3-280ppm) » Ag (B.5-3.4ppm), Fb (1@-129@ppm) » Ri (7-343ppm) and
§21N] 8-71pph) are highest in sample A238 From the
chloritized-silicified centre of the shear zone. .




Other analyses reported in the literature are:s
A A Cu Fe =1 Fb

cz/ton cz/ton % % % %
Bailey (1998): - 3 S—b - - -
Claudet (1926b):
from dump tr #ae 2.5 11.34 - -
H'deeps W pit: @.41 2.6 4,17 - L 1.12
Guartz vein
nesr adit: @ .83 2ab - - - -
lockhart (1967a):
1@ chip from adit -~ - 7 45 - - -

1@ chip f

STchip-surface

rom adit — - L b -

- - #@.51 - - .12
3B): $18/ton golds silver. copper.

tirench
Greer (19
Style of mineralization

Three styles of mineralization are present:

1.
eﬂ

3.

The
at the

concentirat ,
veins and wall rock. The presence of significant guld:

guarts
as descri

sulphide-bearing quartz * calcite velnss
sulphides with guartz as fractwe fillings in 5heared"
gquartz wackes; and ’ o

disseminated and fracture filling sulphides in highly :‘
chloritized and silicified porphyritic tonalite. :

vein mineralization was the focus of early explovation

site. The present study has shown that the major
tions of metals are in shear zones and in the associated

bed by Ells has not been confirmed.

13. Dugan Road East (Figure B.13)

...W._.....—....m.mm.....m

Commoditys

n

Copper ¢

UTH
l.ats

HAEFBEHME 51 g385@3mN
Gee@ERT LG Long:b7234° 51"

Histery of exploraticn:

MNo

mineral exploration work is recorded for this area. The

cocurrence  was found by Venugopal and Hattie (pers. comm. ) whao
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Figure 8.13: Dugan Road East (modified after D. Hattie, '«
' pers. comm.). ; X
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claim to have foeund traces of chalcopyrite. It was examined in
Fhase I of this project  (Beosleuth Exploraticen SBervices,
PerS. Comm.). '

The ccourrence 1s in a rock guarry on the nerth  side of the
Dugan Read, 1.4 km from Highway 2. '

Beowlogy

The only lithology exposed in the quarry is & dark greys
firne grained, silty argillite (TE8, Appendix I). The rock is
altered to hornfels and subsequently chleoritized, sericitized and
carbonatized. There is much manganese and iron oxides on the
fracbtures. Three breccia or shear zones occur within  the
gquarry. These zones are up to 1 m widey, are highly carbonatized
and contain up  to B% pyrite. The shear zones are orignted
past-west, dip steeply south and are comprised of a  A4-3@ om
certral mylonitic to brecciated cove with A4@-98 om highly
brecciated zones on elither side.

Mingralization

Fyrrite is the only sulphide that was obseirved during the
present study. The twoe common  forms of occuwrrence  are as.
disseminations on fractwres in or associated with shear zones,
and as lenses up to 1@ cm diameter by 2 cm thick on fractures in
the metasedimentary rocks.

Gecchemistry

A1l samples (A8E6  to #15)  analysed contain  ancomalows
(average) As (18dppm), Ag (2.8ppm) and Sb (Ippm).

Sections across  twe of  the shear zones were sampled. A2
and AB14 are from the cores of the zones and contain anomalous As
(36, 48ppm)s Ag (3.8, P.éppm) and Ni (115, 11dppm). AGEY is also
higher in Li (&3ppm) and Mo (9ppm) and Adl4 contains lo6ggppm Ba.
ABHE  and a#1s  from  the adjacent brecciated zones contain
anomalous As  (11g,: o@ppm). Ag (5.%, 2.%ppm) and B5b (8. Eppm)i
ABEE is alsc ancmalous  in Li (1@@ppm) s Mo (17ppm) and U (7ppm) ..
AdEs .y ABLE  and AR are in  less deformed rock and contain
ancmalous Gs  (b.4, SE. 32ppmd). Ag (1.6s 1.6y Es8ppm) and Bb (3,
4y ippm) with ASG6 being anomalous in Li (blppm)s £n (878ppm) . He
(Pppm)» Cd  (2ppm) and U (7ppm). AF1LE exhibits increases in Li

(Fhppm) s Mn  (1188dppm) . Ni (i1lappm) and 8n (7ppm) and Adla

contains  38@¢ppm  Mn. Both =zones are geochemically similar ino
that they show enrichment in Ass Ag and Sb  with variable Cds
however coincident gecchemical ancmalies in Lis Mo and U are
found only in samples AGd6. ADEE. ABEI. ~ e




Se

Samples A@1l and A272 are frem twe lenses of sassive
pyrite. They are both ancmalous i Auw (55, 20ppb)., As (G8E,
17¢ppm)s Ag (2.3, E.7ppm) and Sb (29, 4ppm)i A#ll is also
ancmalous in Mo (2ppm) and Fb (18ippm). ’

Style of mineralization

The following twe styles of mineralization are evident:

1. disseminated pyrite on fractwes in or asseciated with
shear” Zones, and : :
g lenses of massive pyrite along fractures.

The presence of chalcopyrite as previously reported was not
confirmed; Cu values in the samples taken range from 31 to Y9ppm.

14. Dugan Road HWest (Figure 8.14%)

AL R IRR - AL BN 0. 3o A L S )

Copper (7))

UTH HHBIHHHME S1EE450mN
Lats G623 da" Long:&7e@67@1"

History of expleoration

This occurrence is described by Take (1974) and noted by
Fyffe (1982a). It was examined by Gecsleuth Mineral Exploraticon
Services (pers. comm.) in Fhase I of the study of the metallogeny
of the Miramichi Zone. ‘ ' :

The coccuwrrence is an outocrop on the south side of the Dugan

Foad 3.1 km west from Highway 2. It is the first cutorop aftter a
loeng section through the dirift filled Lilly Brook valley. '

‘The host rock is  a dark agrey. very fine grained hornfels
which weathers light toe medium  brown. The rock is highly:®
fractured with prominent north  to northeast  trending fracturess
and less prominent easterly and scutheasterly fractures. The
fractures are commonly stained by Fe and Mn hydroxides. o
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Seventy metres to  the wests the hornfels is  in sheared
contact with plagicclase porphyi-itic granite of  the Benton
Stock. To the sasts on the opposite side of Lilly Brook valley.

the Benton Stock alse cutorops. Hence this ccowrence is a voof oo

pendants of Cambro-Ordovician rockss within  the Benton Stook.
Thin section T4 (Appendix 1) is from the granite some 208 m west:
of the contact.

Mineralizaticon

Fyrite ccours as disseminations on fractures and as lenses

or seams to 3 cm wide in fractuwres. Magnetite is alse present as
1 cm fractwe Fillings. Chalcopyrite was reported Trom thils
cutcrop by Take (1974).

A ocutorop of  hornfels 58 om to  the west contains .
fine-grained pyrite on microefractures and medium-grained pyrite
in seams up to & mm wide. A polished secticon (T35 Appendix )
shows the seam to be composed of S0% pyrite and S6% calcite with
traces of magnetite, rutile and covellite. The wall vocks which
is bleached up to 3 mm  adjacent to  the veins contains &4
disseminated magnetite.

Samples of hornfels with traces of disseminated pyrite on
fractures (AGHR. ABB3) contain  anomalous Ag (1.5, 1.9ppin) . A2
i alse ancmalous in Mn (418@ppm) and Cu (15@ppm) is above normal
in  AGE3. Hornfels with traces of pyrite on gquarts filled
fractures (ABFS) s ancmalous  in Li (63ppm) . Mo (3188ppm) s Cu
(38@ppm) s As (6.8ppm). Ag (2.09ppm). Sn (2éppm)s 8Sh  (Bpmm) and EBi
(2ppm) . Massive pyrite (A@94) lenses contain amomalous Moo
(46@88ppm) » Fe (1S58@@0ppm) s Cu (2@@ppm)s Ag  (1.6ppm) s 8n (4lppm)s.
Sb (Sppm). W (7ppm)  and Bl (6ppm). Massive pyrite with calcite
spams (AUP1) as studied in polished secticon TE3  (Appendix 1)
contains anomalous  Au (Tppbds M (3188ppm) . As  (42ppm) . Mo
(13ppm)s Ag (3.5ppm)s Sb (3ppm), Fb (4dppm) and U (Bppm) .

Stvle of mineralizaticn:

Twe styles of sulphide mineralization are present:

1. disseminated sulphides on fracturess and
2. sulphide seams and lenses in guartz- and/or calcite—-
filled fractuwes. ‘

The former style of mineralization is low in trace elemsnts.
in places (ABE3) it is ancmaleus in Cu (15¢@ppm). while the latter
may contain anomalous  Ag. Cus  Ass 8ny Bb and Bi and rarely
ancmalous Lis Mos We Phse U and Au.




13. Interchange Copper

Alternate names

Commodity
Copper
Locaticon
UTH  &611326mE =51 G4 8BHmM
Lat: a6°@5 g1 Long:&7933°38"

History of exploration

The property was staked by Silvermague Mining Limited and
opticoned to  Imperial 011 Enterprises in 1969, A induced
polarization survey was carried out and  an anomaly {MacEachevrns
197%) with a 388 m strike length was subsequently drilled
(MacEacherns 1971a).

Access

The mineral cccurrence 1s restricted to a diamond drill hole
under the Trans-Canada Highways 9% m novrth of the interchange
with Highway 183. The core from this program  was stored  in a
shack in the field to the west of the highway., but the building
has since collapsed and the core spilled. ' -

Geclogy

The drill hole intersected interbedded argillite and guartsz
wacke exhibiting varving degrees of petassics chlovitic, gpidotic
and sericitic alteration. Silicification and brecciation were
noted in places (MacEacherns 1971a).

Mineralizaticn

Up to 8% pyrite and traces of chalcopyirite ocowr in
gquartz—filled fractures in metasedimentary rockes. This type of
mireralization was considered by MacEachern (1971a) to  be
insufficient to explain the induced polarization ancmalys which
he attributed to voad salt. .

Hole DDH 14, at  the north  end of  the anomaly encountered
A49Ft of brecciated hornfels overlying altered {(potassic) quartsz.
monzonite (MacEachern. 1971:0. .

A sample of hornfels from this hole with minor chalcopyrite
in fractures contained #.32% Cu over 1.5 ft, and hornfels with




£
Eeal

H-18% pyrite and traces of chalcopyrite contained @.83% Cu over
et (MacEacherns 1971a). Mo other analyses were veported and
ne additional work was done (MacEacherns pers. comm.). -

Stvle of minsralization

The only type of mineralization recognizable from the drill
logs is sulphide-bearing, gquartz—-filled fractures. :

16. Silvermaque

A0 A0 . A AR

Silvermagque Copper Prospect
Silvermaque Woodstock

Commodity
Copper
L.ocatlion

e LR A S

UTH  618478mE S1E7158mk
Lats 4b6@b& " 4l” Long:&7°34 7 26"

History of Exploraticn

The property was staked by Silvermague Mining Limited and
opticned to  Imperial 01l Enterpirises in 1969. A subsequent -
induced polarization survey (MacEachern, 197¢)  identified an
ancmaly which was later drilled (MacEacherns 1971a).

foress

The occwrrence was intersected by & diamond drill hole
under Highway 193 and is not exposed at surface.

Geology

The dirilling results (MacEacherns, 1971a) here showed that
fine grained diabase intrudes quartz monzonite of the Gibson
Stock. MacEachern also reported chloritic amd potassic.
alteration with asscciated epideote. The diabase-—quartz monzonite
contact is highly brecciated and carbonatized. Some hornfels may
be present. RREE

Mineralization

Rare quartz veins up to 15 ocm wide contain minor pyrite and
chalcopyrite. ‘ e P




Gecchemistry

(R W) analyses wWer e carried out {(MacEacherin, 1971 &
pers. comm.).

Stvle of mineralization

Guartz veins with sulphides is the only type of metallic

mingralization recorded.
8.2.2 Fracture Filling — Copper

These oCCUurra8noes are characterized by thin fracture
Fillings o coatings of chalcopyrite in Cambro-~Ordovician
guartz wacke and Devonian felsic intrusive rocks (Benton Btock).
The chalcopyrite is commonly asscciated with gquartz stringers
parallel to the main fractures and chloritic alteration of the
wall rock adjacent to the stringers.

17. Hillman Copper

Fraser and Briggs copper occouwrrence

Location

uTr  61378mE SEF7H3BmM
L.at: 46&°@1 " 1@ Long: 679317 53"

History of euploration

In the early 1958s A.A. Fraser and M.A. Briggs of Flaster
Rocks New Brunswick staked claims and did swface prospectings
trenching and diamend drilling. They optioned the claims to
1.C. Stairs of Meductic who intended to complete gemphygicalk
surveys but was unsuccessful  in his first attempt because of
power line interference (Stalrs. 1955) . There is no other
recorded work on these claims.

Ceass

T The mineral ocouwrrence was intersected in  a diamond- drill
hole and is not exposed at  the surface. The low ground in the
vicinity is wow fleooded by Mactaguac head pond. The hole was

drilled northwestward under a coreek inte Gyles Cove before o

flooding.




The drill log {Hole 1. Stairs,s 199%) was repovied  to
intersect quartzite and basalt dykes up toe 19 ft thick. In
places the sediments were observed to be sheared and a one foot
zone of guartz stringers was present at a basalt dyke contact.

Mineralization

Fyrrite and pyrrhotite were noted in both  sediments and
basalt and chalcopyrite accompanied pyrite and pyrrheotite over a
3 Fft width in guartzite adjscent to basalt. In places "heavy
mineralization” (pyrite?) was noted in sheared sediments. :
Gecchenistiy

- No analyses have been veported

Stvle of mineralization

The style of sulphide mineralization would appear to be aS:F‘
fracture fillings. '

18. Lower Northampton Copper (Figure 8.18)

Copper

Loecation

Utk 614080mE SO 7HHBmMN
lats: a&°@]  @a9n © Lkomgré7931°32"

History of explocation

These cccurrences were discovered by W.F. Take (1973) in
1973 in read cuts excavated for  the relocaticon of Highway 165,
The area has been staked at  variocus times (Stairs. 1955,
Tempkinss 1965) but there is ne work recorded in this imnediate
ATER. .

Arcess

The ccourrences are in road cuts  16.2 km  south owf the
Grafton Bridge on the east side of Highway 1435. R
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Gealogy
The ocourrences aire An a  seguence of interbedded
Cambro-0Ordovician quartz wackes and argillites. The guarts

wackes are medium green, fTine to medium gralned and well bedded
in units from several centimeters to several metres thick. The
argillites are finely laminated: medium grey to green with well

developed noriheasterly cleavage. These rocks are commenly.
silicified with abundant guartz stringers and veins to 1@ om
wide. They are slightly carbonatized o fractures and

chloritized adjacent to guartz stringers and velns. Argillites
have small amcunts of sericite developed on some fractures. In
places the rocks are cut by up to 48 om wide northeast trending
shear zones with 2 cm wide mylonitic cores.

Mineralization

Fyrite is the predominant sulphide present and it is most
abundant (up to S%) in the highly silicified rocks. Some fine
grained pyrite is disseminated in the metasediments, however it
is most  abundant as  fractuwre coatings and fillings. Where the
rocks are carbonatized, a few specks of very fine galena ccour
on fractuwres. s

Geochemistiy

Three samples of pyritized, silicified guarts wacke were
analysed: AG54 contains 5% pyrite but no carbonate, AMD6 coentains
carbonate but only traces of pyrite and AS92 1s carbornatized and
contains 5% pyrite. All  three are ancmalous in Fg (B.9y 1.3,
3.3ppm) . AFSG  and A2 are alsc anomalous in Do (358 and
Pilgppm) i and As (5.8 and 9.8ppm)§  AFGS  is  above normal  in Fb
(77ppm) s alse  AG9E  is  ancmalous  in AW {(15ppb), Mo (9ppm)s Fb
(384ppm) and Bi (léppm).

A 40 cm wide shear zone (APSS) adjacent to AEFE2  is highly
silicified and carbonatized. It contains 184 pyrite and
ancmalous Au (1fpph) s Cu (E28ppm). As  (F.8ppm)s Mo (Fppm)s Ag .
{1.3ppm) s Bb  (3ppm)s Fb (S58ppm) and Bi (4ppm). Note that these
are a similar suite of elements to  those cccurring in the
adjacent gquartz wacke (AE92).

A argillite sample with no apparent mineralization. but
with sericite on cleavage planes (AR75) shows increases 1in AS
(8.6ppm) and Ag (l.@ppm). ‘ '



Style of mineralization

Sulphides occuwr as:

1. dissemimations on fracturess: and
2. disseminations in  shear =ones and the adjacent wall
rochka. :

Benerally anomalous amounts of Au, Cus Ass Mo Ags Fb and Bl can
be found in the shear zones.

19. Riceville (Figure 8.19)
Meductic property of Chaleur Metals
Commedity

Copper ()

Locatian
UTHM 614888 mh SHFTHBEHmM
Lats 4b&oug™ 23" Long:sé7e31 737"

History of exploration

Tow . . o .

M claims were staked in the Riceville area by Chaleur
Metals. A gecchemical soil survey using a dithizene field test
on samples taken at & two foot depth by hand suger resulted in-
defining eight small ancmalous AarEas (O0"Donnells 17935 .
Geological mapping discovered the chalcopyrite (O07Doimell avid
Hirschis 1955) which constitutes this coccwrrence.

>

coess

The ccouwrrence is in a roadside outorop at  the intersection
of the BHenton and Forter Settlement reads #.6 km from Highway €.

Gewlegy

The Cambro-Ordovician metasediments exposed in the outorops
are light to medium greens fine to medium  grained guartz wacke
interbedded with 4#-608 cm  thick beds of light greens weathering
reds sandy siltstone. The litheolegies strike uniformly northeast

and dip steeply to the northwest. I places the rocks are
silicified with milky white, gquartz stringers and vuggy veins to
S com wide. The rock adjscent to the guartz veins is highly-

chloritized.
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Figure 8.19:

Riceville Copper (l:quartz smowmn 2:siltstone).




&

Mineralization

Up to 5% pyrite occows mainly as  ceatings on fractuwres
in silicified metasedimentary rocks and disseminated in quartz
veins and in the adjacent wall rock. '

Gecchemistiy

Two samples have been analyzed from this site. AB5E7 is from
¥
a 5 em wvugygy guartz  vein including some wall rock with 2%

disseminated pyrite; it contains anomalous  As (32ppm) s AQ
(1.2ppm)s Fb (i24ppm) and Bi (2ppm). ASE8  is from & rusty
weatherings silicified oquartz wacke with 5% disseminated

sulphidess 1t contains ancmalous As (Bappm) .

Styvle of mineralization

Twe styles of sulphide (pyrite) mineralization ccowr heres:

1. fracture Fillings in silicified metasedimentss and

2. disseminated sulphides in guartz veins and the adjacent
wall rock. '

Mo copper mineralization was found at this site.

268. Benton Pyrite (Figure 8.288)

b SR SRR e A B

Copper (7))

utTM  6@8138mE SBH9S750mN
Lat:a4bdo@@d 33" Long:e7236714"

History of exploration

This occurrence was found and reported by Venugopal (1979)
while mapping the area for the New Brunswick Department of
Natural Resources. '

Access

A& reoad cut on the east side of a legging road near the crest
of a steep hill 758 m north from the Caldwell Road is the site of
this ccourrence. . ‘
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Geclogy

The area is underlain by plagicclase porphyritic granite of
the Renton Btock as described in  thin sections T and TEg3,
(Appendix 1) aleong the road the granite is cut by & 283 o wide
east northeasterly ftrending shear zone. In generals the granite
exhibits moderate propylitization arid moderate pervasive
silicification of the shear zorie.

Mineralization

The plagicclase porphyritic granites as guposed along the
logging roads gensrally contains  traces of disseminated fina
grained pyrite and magnetite. At the occurvence., bthe ook
contains 2% fine to medium grained eubhedral to subhedral pyrite
ot fractures and disseminated in the rock. Granite fleoat 25 m
Aorth of the ccouwrrence contains up  to 5% fine, disseminated
pyrite.

Verugopal {pers. comn.) described the chalcapyrite as
cocurring in small spots on fractuwres. '

Gecchemnisiry

A large sample was taken from the cccuwrrence ocutorop for use
as & low gold fTield standard. A standard was prepared by
breaking the bulk sample into 2 om diameter fragments, mixing
fragments thoroughly and splitting it into sub-samples. Twelve
of these sub-samples (AGH7. ASRH. ABSE. AB75. AB%6,  ALLG, AL33.
A159,. AL81., AR1IE, ARRY, ARS7) have been analyzed. A thin section
(Tiy Appendix 1) also has been examined. The only glement that
is anomalous in most samples is Ag (average 1.3ppm). One samples
ABST7 contains 5%5ppb AW, &ll others have <lippb  Au. Cu has an
average of 28ppm and a high of 12¢dppm.

Two other samples have been analyzed from this areas AlEs is
from the shear zone and it is  anomalous only in Ag (1.Sppm).
A185 is  from near  the shear zone and it contains 4% pyrite in
disseminated clets. It is ancomalous only in Ag (l.4ppm). '

Mote also that the sample ME®1  is & composite sample taken
along the legging reoad and it is ancmalcous only in Ag (l.bppm).
AR6S which is low in all elements tested is representative of
unmineralized granites. It is the same as sample TEE3 from which
a thin section was made (Appendix 1. ’

Style of mineralizaticn

Sulphide mineralization at this site is of two styles:

1. traces of fine disseminated pyrite in granitei and



2. ‘up to 2% pyrite on fractures in sheared granite.

The presence of copper minerals at  this leocation has not been
confirmed.

21. Lilly Brook Cu-Mo
Alternate names
Johnson Brook Mo Cu
Copper (7)) Molybdenum (7)
Location

UTHM  &18670mE SH9FLHBBmM
Lat: 46°@27°35" Longibd7934713"

HMistory of exploration

This area was staked by F.C. Tompkins in 1978, (Gecosleuth
Mineral Exploration Services. pers. comm.) but no assessment work
Was Filed. The molybdenite poocuwrrence  was  reported by
Venugopal 's field assistant and is shown  on his map (Venugopals
1981). Searches by Venugopal and Hattie in 1985 did not find
melybdenites but Venugopal did find a fTew grains of chalcopyrite
(Beosleuth Mineral Expleoration Servicess Pers. Comm.). Analyses
of samples collected by Geosleuth Mineral Exploration Services
contained background contents of all metals analysed including
Cus Fbhs &n and Mo

Access

The area of intevest is &8% m up Lilly Brook firom the
abardoned CFR bridge. It can only be reached on foot.

Geology

Outerops of medium girey guanrtz wacke o f the
Cambro~Ordovician sequence crop out aleng Lilly Brook in the area
of the ococwrence. The rock is moderately carbonatized and
swilicified and slightly cohloritized and sericitized. The

mireralization supposedly ocours A an area of gquartz-calcite
vein stockworks. The veins are generally less than 2 mm thick.
Some other outcrops in the general area. are of highly fractured
to brecciated quarts wacke with fractures filled with guartz. A
fine grained amygdaleidal mafic dyke outcrops 138 m southeast of
the oocourrence. It is moderately chloritized and slightly
silicified: but contains no sulphides. ‘
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Mineralization

Traces of pyrite are present in guartz-calcite velins and on
fractures., Chalcopyrite and molybdenite are reported from this
area. :

Geochemistry

Twe sampless 230 of the quartz-—calcite stochworks, and
A1F1 of the mafic dyke have been analysed. Both samples contaln
above normal  Ag (1.8, @.7ppm). AR3E  alsco contains 48ppm Fb oand
the dyke (A121) has Bppm Sb and éppm U in it. All cther elements
are at background levels.

Style of mineralizaticon

The only type of sulphide minevalization observed heve is
pyrite disseminated on fractures and in the asscciated guartz or
guartz~calcite veinlets. '

The presence of molybdenite or chalcopyrite has not been
confirmed. However alteration (silicificaticn) in - the many
outcrops along the creek is ar  indication that Cu-Mo
mineralization could be present. :

22. Lilly Brook Copper

Copper?
Locaticn

UTM 61 1158mE SE99338mN
l.ats 46°@27°28" Long:s70337 54"

History of exploration

This area was staked by F.C. Tompkins in 1978 (Gecsleuth
Mineral Exploraticon Services, pers. comm.) but assessment W b
was not recorded.  In 1985 Venugopal (pers. comm.) found traces
eof chalocopyrite in this cutorop. :

Access

The cccurrence 1s in  an cutcroep  on Lilly Brook just above
the CFR abandened rallway bridge.
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Geology

This site was not investigated. Rocks farther up stream are
of Cambro-Ordovician gquart: wackes commonly highly silicified
with guartz or gquartz-calcite stockworks. '

Mineralogy

Traces of chalcopyrite on fractwes have been reported by
Venugopal (pers. comm.).

Gecchenistiy

Noe analyses are avallable

Style of mineralizatlion

Disseminated sulphide minerals on fractures in guartz
wacke have been reported (Venugopals pers. comm.).

23. Hoodstock Copper—Lead
Coppers Lead
Location

UTH 61888 dnkE 511 138dmN
Lats: 46°@8°34" Long:d7°347 34"

History of exploraticn

Bailey (1899) reported that. "In the town of Woeodstook
1tE81lFr. . it digging a sewers about the year 1896, a guantity
of ore, embracing several metallic sulphides, including copper
sulphide and galena, was obtained to the amounts it is said, of
S@6 or 6F@Flbs.". No records of further investigations edist.

Access

The exact location is  wunknowns however as best as can be
determined Ffrom the historical records the site is under the
community college at  the scuth end of the bridge over thie
Meduxnekeag River in Weodstock (M. Cormells pers. comm.).

Gecloay

There are no cutcrops neas  the ocourrence. Most maps
(Venugepals 19813 Andersons 1968) show the area to  be underlain
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by Cambro-Ordovician metasedimnents. Twee areas of Devonian
intrusive rocks the Neorth and Scuth  Woodstock Stocks  lie to the
north  and scuth of Woodstock and cccowr within 1.8 km of the
aoCourTence. :

Mineralizaticon

Chalcopyrite and galena was reported by Balley (1899).

Gecchemistry

No analyses were recovded

Btyle of mineralization

Mo records exist concerning the style of mineralization.

24. UHetmore Copper

Silvermaquaywaudstock

Commodity
Copper

Locaticn
UTHM  618480mE 517 188mi
Lat: 4&6%9@&6°392" Longs 72347 15"

History of exploration

The ground was staked by Silvermague Miviing Limited and
ceptioned to  Imperial 01l Enterprises in 1969, Imperial Oil
Enterprises drilled & hole to the north of the ccourrence and
intersected chalcopyrite bearing guartz veins in hornfels and
guartz monzonite (MacEacherns 1971a).

The cccurrence lies on  the Woodstock Indian Reserve Ne.23.
A program to evaluate the mineral potential of the reserve did
net extend to the Saint  John River where the ccowrvence 1is
located. The program conducted by Indian and Morthern ATfalvrs.
Canadas invelved preliminary evaluation (Resource Asscciates
Ltd.s 1972).qgecphysical ground surveys (hovizontal loop and very
low freguency electromagnetic and  magnetic recormaissance soil
gecchemistry for Aus Cus  Fbe 2 and U {(Causse, 1983, 1984),
detailed soil (B-horizon) gecchemistry (Aus Cuy Pbs Zn and U and
wthers) ., radiometric mapping {(Causse, 1985) and 1445 feet of
diamond ch-illing (Beardy. 1986) in shales.
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The preliminary geophysical surveys (Causses 1983) were o
conducted along the boundaries of  the reserve. The magnetic
survey identified several weak (188 ) ancmalies and an area of
high magnetic relief to the west of the CPFR  line. The
electromagnetic surveys outlined several weak ancmalies some of
which were coincident with the magnetic anomalies. The soil
gecchemical suwveys (Causse 1984, 19835) produced three colincident
Au and base metal ancmaliess twe of which were coincident with
magnetic ancmalies. The results of the radicometric suwrvey were. .
not  encowraging. The scil gecchemical ancomalies were drilled.
The holes intersected quarts: wackes argillites and one S-foot
barnd of ved micacecus slate. 21 samples selected on thelr.
sulphide contents were analysed for Au  and 28 trace elements..
The best results obtained were 1Sppb Au, 148@ppm En. &.7ppm Sb,
33ppm As, and &9@ppm Ba. B

Access

The mc&urrence is on the west side of the Saint  John River
at the Woodstock Indian Reserve Ne. 23. It is approximately 58 m
gast of Highway 2. o

Geology

The showing consists of several large (to 68 cm diameter)
sub  angular boulders of white vein quartz and of plagicclase
guarts porphyritic tornalite, as well as  an abundance of cobble
and pebble sized clasts of the same litholeogies. This material -
cecours on the beach with asscorted bhuman refuse including cement
blocks. The small bluff at the top of the beach is formed in @.6
to 1 m of lacustrine silt overlying 16+ cm of glaciofluvial sand
and pebble gravel. :

There are no cutocrops on this part of the Indian Reserve. .
Te the souths by the church, there is an ocutcrop of argillite.
Te the north the Imperial 0il Enterprises diamond drill hole
(Nee. 8) intersected 24 ft  of overburden before entering diabase
(MacEachern. 1971a). ’ - ‘

Mineralization

The plagicclase quartz porphyritic tonalite float contains
wp  tee 2% sulphides., including pyrite and chalcopyrites
disseminated throughout. The quartz vein fleoat contain up to 5%
chalcopyrrite and malachite. AR

Gecchemistry

Samples of chalcopyrite bearing tonalite (ALLE) and quartz?
vein (A113) have been analysed. Both contain  ancmalous Cuo
(3@, 910ppm)s the tonalite is alsc weakly ancmalous in Se
{(3ppm) and Mo (7ppm), and the guartz vein in Bi (Bppm) . o
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Btyle of mineralization

The sulphides occur as disseminations and  on fractuwres in
plagicclase guartz porphyritic tenalite and guartz veins. 5 :

The large boulders appear cut of context with respect to the
glacicofluvial pebble gravels and it is thought that the boulders
may have been dumped here along with the cther human refuse.
However inguiries at the Indian Reserve indicated that "the
boulders have always been there" (Randolph FPauls pers. CoOmma) .

g.2.4 Vein-lead

The depesits are characterized by quartz-calcite veins in

Cambro-Ordovician metasedimentary rocks. The metasedimentary
rocks  are commonly  chlovitized, carbomatized and bleached.
Galena occurs as disseminations and on fractures within the
gquartz—calcite velins. Sphalerite, where present. 1s asscciated
with galena. - Chalcopyrite ccocurs  both within the veins and on
fractures in the wallrock adjacent to  the veins. Pyirite is

asscciated with galena and chalcopyrite and 1t is also present on
fractures and disseminated in the wall rock.
25. Britton Mine (Figure 8.283)

Alternate names

Shaw and Brittain Mine

Brittan Mine

Briton Mine
Commedity

l.eads Silver
Location

UTHM  612610mE 5117320 mid
Lat: 4&912°@7" Leng:é679327 26"

History of exploraticn

Fricr to 1894, duiring & particularly diry SUmmer .
Messrs. Shaw and Britton whoe lived on either side af a small
creek, dynamited the creek bed to form & catchment basin. They-
reported that. "The rock was full of native silver and gold”. A
company or syndicate was formed and mining commenced with the.
sinking of a 18@-foot shaft. They shipped 3 or 4 car loads to
Swansee England, 1 or 8 to Mapleton, Guebec and one  to Nova
Scotia (McCallum, 1941b). : ;
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By 18%91; development work was proceeding (Ingall. 1893). but
Selwyn (1898) described it as "fruitless efforts" based on
several assays of picked specimens. Duwring the winter of 18%2
~ 1893, operations were suspended (Selwyn, 1890). :

Brummell (Selwyn, 1892) reported that in 189@-1891 the shaft
was 15¢ feet deep with 25-foot dirifts at the S@-, 18-, 137 and
144-foot levels. The manager claimed to have a fow-—foot vein at
the l144-foot level. ‘ :

William Farks (1988a:b) drilled & 2@@-foot hole near the.
shaft in 1998 'but saw ncthing of economic interest. Sidwell
(1954a) rveported that ancother hole 458 feet deep was th-illed
arcund 1929, In 1927, the property was cwned by H.G. Noble of
Woodstock and copticned to NM.A. Timmins Incorporated.

In 1953, Coppercliff Consclidated Mining Corporation staked
18 claims arcund the Britton Mine and transferved them to
Stiratmat Limited (Sidwells 1994a). Only Aus Fbs Ag and Cu could
be staked as other mineral rights belonged to  the cwner. The
assessment work filed includes geclogical mapping. magnetic and
electromagnetic suwrveys and diamond drilling of one hole (182
feet) into an electromagnetic ancmaly. Some chalcopyrite
oocourred erratically in & l@—foot thick
(Mississipian?) quartzite, but vc analyses are given. :

The property was held by Maritime Resource Research Limited
(Fredericton) in  1986&6, but initial prospecting was - not
encouraging and the ground was dropped. :

Access

The shaft is accessible by walking 39 m northeast of a farm
road, 188 m northwest from Highway 183, The shaft is  23.m
scouthwest of the creek. ' '

Geclogy

The 1998 borehole records mention 6 to l4-feot layers of N
feldspar, feldspar and quartz, and slate {(FParks, 19468b).
Anderseon (1955, 1967) and Venugeopal (1981) show the area to be
underlain by Cambro—~Ordovician metasediments, near the contact
with Mississippian sediments. The main lithologles on the waste
pile at the shaft are light greenish grey, fine grained guartz
wacke and argillite of the Cambro-Ordovician sequence. Most -
pieces are only slightly altereds but scome are moderately
silicified and chloritized., BSeveral pieces of breccia containing
angular fragments of dark green, chloritizeds fine grained quartz
wacke in a quartz-calcite matrix were found. FPleces of vein:
guartz, the supposed host of the "ore'" zone, are scarce. One
piece that was feound is of white milky guartz which had been
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fractured and healed with clear, glassy quartz. The guartz veln
contains traces of calcite on fractures. o

Mineralization

Well mineralirzed samples are rare. The slightly altered
guartz wacke contains traces of goethite (prabably after pyrite)
gither disseminated throughout or concentrated on fractures. The
breccia contains traces of pyrite in both the guartz wacke clasts
angd in  the milky guartz + calcite matrix. QRuartz + calcite velin:.
material contains up to 1% pyrite and galena. .

Gecchemistiy

Twe samples of the best wmineralized material have been.
analysed. Allg  is of quartz vein with 1% sulphides including
visible pyrite, and galena. It contains ancmalous En (358ppm)
As (lappm)s: | Cd (7ppm)s  Sb (19ppm) sand Fb (152&6ppm) . A111 is of .
breccia with guartz + calcite matrix and traces of pyritei it
contains only low anomalous Sb (Bppm). It is surprising that for
a supposedly rich, argentiferous galena mires silver is
uwndetected at less than @.Eppm.' '

Aralyses reported in the literature are as follows:

Au Fh Ag Cu
Ingall (1893):
144F% level B4dwts 2831bs G4%eoeE Flibs
(224@lbs=1tcn) {4964ppb) (19.6%) (185.Sppm) (F.4%)
144t level H6 ., 58 i1.4% $4 .62 -
(Paddlhs=1ton) (Fidppb)
elsewhere in mineg Ghdwts 231bs To Te
(2e4a@lbs=1ton) (65@S5pph) (1.499%)
Wright (124%9b):
Sample 49-34 #H.8laz/ ton - - -
Anderson (1968) (B.L. Bhaw and K.E. Shaws, pers. comm.):
oV e trace 2.5% 4.3n=/t -
Frince(l987): @.@Blg/t 6~127ppm S@.1- HE-150ppm

@.3ppm

Stvle of mineralization

Most references describe this cocourvence as & vein type of:
deposits although McCallum (1941b) menticned the presence of some .
sheared material. The mineralization observed during this study
was mainly sulphide-bearing quartz veins. ' L

Reported production firom this mine varies fTrom five car
loads (MacCallumy 1941b) to 254,000 worth of silver (Andersons:
1955: after B.L. Shaw and K.E. Shaw,pevs. Comm) . It Ciso
suggested in the literature that the deposit actually was very .
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small but of bigh grade. The wplanation for the lack of.
mineralized waste being that all sulphide bearing material was.
mined and shipped. ' b

P&. Wright Brook (Figure B.268)
Commedity
Leads finces Coppers Bilver
Location |

UTH  612858mE 51 19580mN
Lats: 469¢8°29" lLong:s7°32733"7

History of exploration

The earliest record of this cccurrence is a map dated May -
14ths. 1986 on which is shown the "exposed vein" and an irregular
north-northeasterly trending, 6468 feet long line marked "outcrop .
of metal bearing lode”. The plane table swvey by Wright and .
Feriy (1931) shows the main pit with several north~sceuth diabase
dykes nearby. i

According to  Anderson (1968) the pit. which constitutes the
main showings and some diamond drilling were completed in 1949,
There is no record of this or any other weork being completed on
this occocurrence. .

fccess

The Wright Brook ccouwrrence is a pit at  the crest of the
valley wall on the south side of Wright Brook. 356 m from where
the Brook corosses the FHilmarnock Settlement Road. It  is
approdimately 99 m scuth of  the Eilmarncck Road from a pednt
1.8% km scutheast along the voad from Highway 185. S

The seconds or eastern, occcuwrrence is  in Wright Brooks
immediately behind a. cabin 68 m scuthwest from Eilmarnock
Settlement Road. Co

Geology

Rocks exposed in the area are northwesterly striking, west
dippings Cambro-rdovician quartsz wachke ard interbedded
argillite. At the pit., the gquartz wacke 1s dark green becoming
lighter toward the mineralized vein. Gernerally the rock is -
slightly chleritized and silicified but towards  the mineralized
veins the alteration increases dramatically. At 4 m from the
vein (Al®1) the rock is highly carbonatized., with 1 - 2 cm wide
masses of calcite; it is also highly chloritized., At 3 m from
the vein (A1P2) carbonatization and chloritization decreases to
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moderates the former occourring as @ - 3 om wide calcite velins and
silicification increases with 26Y% vertical guartz veinlets. At 1
m from  the vein (A1E3) the quarts wacke is highly silicified and
moderately carbonatized with quarts and guartz-carbonate
stockworks. The mineralized vein (A1@5) is 4d9-&6@ cm wide and
ccours on a fault or shear at 175°T dipping steeply east. It is
composed of  white guartz with up to 25% sulphides. It is highly
carbonatized at the hanging wall. The quartz wacke on the
footwall (A147) is only slightly carbonatized but locally
contains up to 19% sulphides (Al#é6) where highly silicified.

The eastern cccurrence is exposed in the bed of Wright Brook
and in several large bleocks nearby. All rocks at the CCCUWrTENCE
are of medium greenish greys, moderately chleritized gquartz
wacke. In places the rock is highly silicified with abundant
2-3 cm gquartz veinlets. Carbonatization is not apparent.

Mineralizaticon

The mineralization at the main occurrence is zoned as:
fellows: 4 m  from the vein (Al@1): traces of pyrite ccours as
disseminateds 1 mm cubes. 3 m from the veiln (A1E2): traces of
pyrite with 1% galena are asscciated with calcite veins. I m
from vein (AL1E3Y: 1% fine grained pyrite is disseminated in
guartsz wacke and in ‘quartz and gquartz-calcite veinss 1% galena
and trace of chalcopyrites both fine grained. are disseminated in

the dquartz-calcite velns. The weathered core of the vein
(A1E5) has up to 85% sulphides consisting of about 18% pyrite.
16% galenas 3 ~ 4% sphalerite and 7% chalcopyrite. In the

silicified foot wall {(AlHs) there are 18% sulphides made up of
variable amounts of pyrites galenas chalcopyrite and sphalerite

in the guartz veins. The unsilicified foot wall (ALEY7) has
traces of disseminated pyrite. A polished section (T178iAppendix
Iy of the vELT contains 24 aphalerite, 1%4 galena, 1%

chalcopyrites minor pyrite and traces of rutile.

At the eastern occocurvence up  to 2% pyrite QECUrS AaS
“disseminations in the gquartz wacke associated with rutile and
goethite. The veins (polished section Ti82: Appendix 1) contain
up  to 25% sulphides composed of pyrites chalcopyrite and .
covellite. Some of the pyrite has been altered to goethite and
hematite. L

Geocchemistiy

The zonaticn of mineralogy at  the pit  is evident in the:
gecchemistry. Fb varies from 2@ppm 4m from the vein (A1E1)Y to a
maximum of 835@ppm in the vein (ALGE) and decreases to 445ppm in
unmineralized” foot wall (ALET7). Other elements from the
wall rock samples show similar variations with the maximum
values always in the vein (A1@E3) as shown in the following table
and in Figure 8.26. ' S
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A 50 cm chip sample taken across the width of  the vein
pxposed in  a swface trench on  top of  the pit (AL74) contains
Pippbh Au. 178@ppm Cu, 13888ppm Fn. Béppm As, 2ppm Ses  1éppm Moo
3.¢ppm Ags 33ppm Cd. bppm Sb. Bppm Tes &9¥ppm Fb and &ppm Bi. A
grab sample from the same location (A184) contains 49ppb Auy
LHPppm  Cuy  P4@ppm  En.  44ppm As,  19ppm Moy @.8ppm Ag. 12ppm
Cdsbppm Sby S18S%ppm Fb and 2ppm Bi.

Two mineralized boulders at the eastern ccocurrence were
sampled, one was analysed in duplicate as samples A1@8. Allédy the
cther as A189., They contain an average of 843ppm Cus  3é6#ppm 0,
2.2ppms Ag. Bppm Cds 29%ppm Fb and 3ppm Bi. Other glements are .
at background levels.

A rusty red weathering green slate, exposed nearby on the
Eilmarncck Settlement Road (AR6H) contains ancmalous As (8.é6ppm).
"Ag  (1.2ppm)s and Cd  (7ppm). Dther analyses reported in the
literatuwre: presumably from the pit area are: :

A Cu =0 Fia
Wright (193%b): @.8lcez/ton @ 47U 3.951%  1.46%

Style of mineralization

The wright Brook cococurrence 1is & merth-south trendivigs
steeply dipping sulphide-bearing quartz vein hosted in guarts -
wacke. The metallizaticons including Aus  Cus Ens Ags Fb with
associated As, Cds Mo, 8b and Bi. is directly related to the
degree of veining. Highest metal contents cccuwr in the veln and
decrease away from it. ' ?

27. Dominion No. 1 (Figure 8.27)

Commodity

Leads £inc, Copper
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Figure 8.27: Dominion No.l.
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UTH  &611658mE S108838mN
Lats: 46°@7°33" leng: 679337 18"

History of explocaticn

The occurrence was discovered by John MocClement and Edward
Greer of Wooedstocks the same  year (1965-1997)  that they
discovered the Cobbler—8exton (Greer, 1939). A syndicate, headed
by H.G. Noble of Woodstock was formed and by 1986, a pit 12 feetl
deep,. a shaft 20 feet deep and some swface trenching had been -
completed. In 1986 the property was visited by Clauwdet (1936h);
of  the Canadian FPacific Railways who recommended surface
stripping. This was partially completed by the end of the year
with the discovery of the veins at the contact of the slate and
guartzites, 66 feet and 15% feet from the shaft. :

I late 1926, the property was opticned to N.A Timmins
(1938) Limited and a contract was given to deepen the shaft to
168 feet (FPare. 1942k). The shaft was abandorned at 96 Teet.
because of disappeinting results and unsatisfactory performance

of the contractor (Fares 1942bi McMullen, 1927).

A survey of the workings (Wright- and Ferrys 1931) in 1931
shows the shaft, pity and some BS5E feet of trenches.

In 1939, the property was acquired by Hatfield-Kyle Ltd.
Twe X-ray diamond drill holes were dirilled and  the shalTt was
de-watered (Wright, 1948). & 422 pound sample from the shaft was
submitted to Ore Dressing and Metalluwrgical Laboratories (1948)
and the ore was determined as being amenable to concentration by
floatation. o

In 1948, Kayrand Mining anrd Development Corporation:
Ltd. cptioned the property and completed trenchings gtripping and
a 1¢—-hole program of diamond drilling . ,

In 1968. Falconbridge MNickel Mines Ltd. held a large block
of claims which included the Dominicon Mo.l ccocuwrrence (Lockhart,
1969) . The subsequent magnetometer swrvey (Lockharts 197da) had.
a mnortherly trending fabivric near this ccowrence. A vertical
loop electromagnetic survey acress the ccowrence obtained a good:
response with high and low freguencies which were interpreted as -
a shallow,: narrows vertically-dipping mineralized zone {Lockhart,
1971a). Geclogical mapping and scil (B-horizon) geochemistry was
completeds, the latter showED an ancmaly in copper and zinc of
limited extent and magnitude over and near the OCCURRENCE
(Lockharts 1971ib) .  Ne further work was done over this part of
the claims even though the area was again staked by Omni Mines
{Buchanans, 1974). '




Fecently 4 claims covering the Doeminion Ne.o 1 ccourrence
were staked by FR.A. Marmn  (1985)  in  February 1983. Detailed
s0il (B-horizon) gecchemistry (Cus Fbs Zns Ags Au)  was completed
over the occurrence by Noranda Exploration Company Limited. The
2ine resultss and to a lesser extent the Ag and Cu results
indicated a north-trending zone with & probable strike length of
8¢ m. The claims have since been dropped. When visited in 1986
the shaft was blocked at the 9 meter level and was Tleodeds
several trenches are still evident. SRR

fccess

The workings are accessible by means of a farm vead which.
leaves Highway 185, 4.8 km  scouth Cfrom the Grafton bridge.
The shaft is leocated on the south side of a fleld 38F m behind
the last farm house. :

Geolooy

The mineralized zone as described by Wright (1948) from
samination of the shaft cccuwrs in a guartz vein developed in &
fault. The fault on which considerable movement has taken place
strikes north and dips 79° southwest and is confined to argillite
except near the top of the shaft where it has juxtaposed the
Cquartz wacke and argillite. The sediments strike #2@°T and dip-
739 morthwest. opposite to that of the fault.

Both the quartz wacke and argillite are exposed at the head
of the shafti the contact is highly mineralized and silicified.
The argillite is medium greenish grey. very fFinely laminated and
is highly fractured. The quartz wacke is light too medium greens
medium  grained and weathers brownish grey. Both rocks are
bleached, chloritized, carbonatized and silicified. :

In the trenches to the souths, only the guartz wacke is
euposead. It is finer grained than at the shafts and is highly
silicified by stockworks of 1 - 8 mm guartz veinlets. Generally
it im not carbonatizeds but  where guartz-calcite veins are.
presents sulphide minerals (mainly up to 8% pyrite) are present. .

Mineralization

Aocording to Weight (1948)  the guantity of mineralization
varies considerably within the vein and breccia zones along the
fault. The mineralized zone is from 12 to 48 inches wide with an
average of 36 inches, and widens considerably in the argillite.

Three sample have been examined in polished section: Ti62D
(analysed as AE8&4) is from the waste pile and is of a guartz vein
with massive sulphides. It contains &6@% pyrite. 25% sphalerites
18% chalcopyrite and 5% galena. Sample TléaJd (analysed as A193)
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is a quartz vein from the contact of the argillite and quartsz
wacke at the head of the shaft. It contains 1@-159% pyrite, 1-2%
sphalerite, 1% galena and traces of chalcopyrite. Tiéesd {analysed

as ARBR) iz a sample of guartz-calcite vein in guartz wacke. The

vein centains 15% sphalerites 5% galena, 4% pyrite and 1%
chalcopyrite. ‘ R

In 1948 six polished sections were prepared from the bulk
sample taken from the bottom of the shaft, and examined by the
Ore Dressing arnd Metalluwrgical Laboratories (1946). Theay
repor ted that the garngue is greyish white gquart:z with
considerable included carbonate. The metallic minerals present,
in oarder of abundance. were: sphalerite, pyrites galena aind
chalcopyrite. The repovt noted that the sphalerite is the darks -
iron vich, variety. v

Becchemistiry

Nine samples including one duplicates have been analysed
froam this ccourrence. Sulphide-rich guartsz vein samples selected
from the waste pille (A@B4, ARB3) contain an average of lappb Au,
BFAppm Cuy 9. 13dppm Eny 2.9ppm Ag. 3b6ppm Cds G63dppm Fb and 4ppm
Bi. A193 and A19% are of mineralized vein material from the head
of the shatt. The former contains 8% sulphides and ancmalous Cu
(47@ppm) s Mo (7ppm), fg  (B.7ppm) Fh(188ppm) and Bi (Bppm)i the
latter contains 15% sulphides and anomalous  Co Clegddppm) . AQ
(2.@ppm), Cd (&8ppm)s W (Sppm)s Fb (17485ppm) and Bl (Fppm) .
Argillite from the shaft (A264, AL94  duplicate) and from the
waste pile (ABRBS) contains anomalous (average) Zn (34fppm) . Ag
S{illippm) s and  Fbo (147ppm). The guartz wacke with 2%
quartz-calcite veins from the trenches 5%m  to the south of the
chaft (AGB7, AFBH) are ancmalous in En (up to 27@ppm) and Fb {up
to 128ppm) . . :



Other analyses reported in the literatwe are:

Au EaTwl Cu Fb &0

o=/t cz/t % % A
G241 :
(J.T. Donald, 1926): @481 .39 b9 11.99 17.61
5~-1918 . S
(J.T. Domald, 198&6): @.085 #a.ahs - C1E.1 '18.58
G-78 BRI
(J.T. Donald.1926): o .8 .74 1 .86 16,59 F.18
Selected samples S
From cump s
Bishop and Wright »
(1939) 2 @aal - 2 12.5 15.26

- - @, e 18.22 -t

> .32 - 7. B - -
Fare (1948b): - u
Bample from Neble: @ . 883 (.39) - bH.97 8.9 -
3*9" chanmmel samnple
of vein in shaft @
26" depths Trace (.85) - 1.71 S 3.24
Claudet (1926) .
acroess 3" .10 shaft

at 19° depths Trace . e s g 714 5.598
Wright (193%h, 1949) v '
and kKyle (193%b:) o A 5. G 3.44 1.7 8.44

12lhs of vein

from shaft:

Wiright (1944@):

fair sample @ B - 7a.E 18.2 15.2
from dump: ' '
Ore Dressing and Metallurgical Laboratories (1948) ,
4882 lbhs sample: I 1.6 @.57 H.168 Teo3
Mational Mineral Inventovry files :

Eayrand Mining and Development Corp.

From dump: Trace Trace - 16.61 19 .44
IpEd Ft From shafts - - - 3.7 1.13

Style of minsralization

L.ead &l zinc with associated Copper and silver
metallization is present in gquartz-calcite veins and breccia -
zones on a northerly-trending fault cutting Cambro-Ordovician
argillite. Sulphide minerals {galenas sphalerite with
chalcopyrite) are vestricted to  the vein and their distribution
within the wvein is highly varied. Gold values are low (<1 teo |

14ppb) .



77

28. Frazer and Briggs Pb-Zn—Cu (Figure 8.18)

Alternate names

Lower Novthampton Zns Pb. Cu

Lead, Zinc, Copper

UTM  &13808mE 539784 Hmh
Lat: a46°@l 35" Long:67°31 748"

History of exploration

In the early 195%s A.A. Fraser and M.A. Briggs of Flaster
Focks N.B. staked claims and completed suwrface prospectings.
trenching and diamond  dirilling. They opticned the claims to
1.0C. Stairs of Meductic who intended to carry cut geophysical
work but was unsuccessful  in his  first attempt because of
poewer line interference (Stairss 199%). There is no record of
further work on these claims. : ‘

The mineral ccourrence was intersected in a dirill hole. Omy
Csuwrface workings in the area would now be flooded by Mactaguac -
head pond. S

Geclogy

The leg of drill hole no. 2 rvecords 18 feet of overburdern,:
overlying 94 feet of grey quartzite (Stairs, 19255) . The
guartzite is the Cambro-Ordovician guartz wacke probably similar
to that exposed nearby along Highway 165 as described above (see
18. Lower Noevrthampton Copper). [

Mineralization

The upper part of the guartzite (18-0&8 feet) contains
scattered stringers of sphalerites galena and chalcopyrited below
52 feet some small specks of pyrite and galena were reported.
(Stairs, 1935). e

Gecchemistry

Ne analyses were reported. Stairs (1955) considered the’
mineralization of no commercial value.
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Style of mineralization

The drill hole log describes the mireralization as
stringers. From cotheyr orourrences nearbys this can be
interpreted as sulphide besaring gquartz veinlets o fracture
Fillings. ' B

289. Tompkins Prospect (Figure 8.18)

Commodity

Lead: £inc

Lecaticn
UTM  613528mE SHPRETHmN

Lats 460l 59" Long:é&7o32 a1 "

History of exploration

The area was staked about 1965 by F. Carvell Tompkins of

Lower  Woodstocok. Suwrface prespecting and  trenching revealed
sphalerite, galena and chalcopyrite mineralization in gquarts
veins (Tompkins, 19468). The occurrence was drilled in 1767

(Rugles 19467). No further work was done although the deposit was
"rioch' (Tompkins, pers. comm.).

fcocess

The trenches are now fleooded by Mactaguac head pond.

There are no records on the geclegy of the cccurvences
however it is presumed to be in Cambro-Ordovician metasediments.

Mineralization
Tompkins (1965) map shows three mineralized owteropss one of
which are noted as containing Cu-Fb. The trench by the Saint
Jobm  River was noted as containing Cu-Fb-Zn. The first drill
hole intersected "ore” containing Cus Pby 2Zn and  Ag from 4@-88
feat deep and was finished in "ore" (Bugles 1967). Tomphkins
{pers. comm.) remembers the minerallization as gocurring in Wheayy{f
gquartz" (Bugles 1967). - o

The Bugle (1967) repovts that surface samples taken priocr to :
drrilling contained 8.8% Zn, 4.8% pBs, @.5% Cu and @.728 oz/ton
A9 .
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The lead, zinc and asscciated copper. silver and pyrite |
mineralization is in gquarts - veins {(Tomplkinss -
pers. comn.) probably hosted in Cambro-Ordovician metasediments.

ad. Lilly Brook Lead

Johnson Brook Fb
Commodity

l.ead
Locaticn

UTHM &14a980mE SE94@dmN
Latzsaboga2g" Long: &7933° 59"

History ef exploraticn

The only recerd of this occocurrence is & sketch map by
Fotter (1967c).

fAccess
The cccurrence is accessible by an overgrown road. It is

lecated 245 m west of the CFR (abandoned) bridge over Lilly
Brock and is 99 m south of Lilly Brook (Fotters 1967c). '

Geclogy

There are no oubtcrops at  the leocation  shown on Fotter's
map. A nearby float sample (A232) is of medium grey. weathering

beige, Cambro-Ordovician quartz wacke. The rock 1% bleached and -

is cut by numerous 1-82 mm wide gquartz-calcite stringers
containing traces of pyrite. Approximately 168 m south  is an
putecrop (A233) of a fine grained mafic dyke which is chloritized.
and silicified with 1 mm guartz stringers and contains Sh
disseminated fine pyrite. Outcreps aleng Lilly Brook are o f
guartz wacke and argillite which strike northeasterly and dip:.
steeply west. In places (AE31, AE32) the guartz wacke is cut by
numerows 1 omm guartz  stringers. Calcite stringers containing
traces of pyrite are alsco present. , e

Mineralizaticon

Fyrite in calcite veins and disseminated in the mafic dyké
was the only sulphide mineral seen . BGecsleuth Mineral
Exploration Servicess Ltd. (pers. comm.) reporited traces of
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pyrite in brecciated quartz wacke with guartz stringers and
calcite fracture Fillings adjacent to  an amygdaloidal basalt
cuterop  along Lilly  Brook. Fatter (1967¢) reported  the
cccwrrence of galena. ‘

Geochemistiy

Trace metals in the three samples submitted (A231s BRBE .,
AR33) are low. Ag (l.ippm) is anomalous in  the mafic dyke
(AR33) . ot

Stvle of mineralization

. Two styles of mineralization are present:

1. disseminated pyrite in mafic dykesi and
2. pyrite in calcite veins in quartz wacke.

Neither lead nor any other base metal mingralization has been
cenfirmed at this site. :

31. Grafton Pyrite (Figure 8.31)

Copper, Lead, Bold(?)

UTHM  &1@70dmE S11gEadnnN
Lat: aé&0487° 11" Long: &7934°d1"

History of exploration

Venugopal (1981) described in detall the three intrusive
breccia dykes that ccocur  in this road cut. In Fhase I of this
projects the site was visited and a pyrite bearing breccla zone

was leocated (Geosleuth Mineral Expleoration Services). Because of

the variable alteration exhibited by the vocks in  this road cut;_
it was studied in some detail in the field by R. Thomas and minor
galena was found. L

fccess

The occurrence is in & road cut on the east side of Highway'“
165, 3.2 km south of the Grafton Bridge '

Geclogy
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Figure 8.31: Grafton Pyrite (l:predominantly quartz wacke, ..

2:predominantly argillite, 3:porphyritic tonalite,
- 4:intrusive breccia, 5:brecciated metasediments).,

80a.
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The rock exposed in the road cut is Cambro-Ordovician quartsz
wacke and argillite which strike north-northeasterly and dip
steeply west. The gquartz wacke is medium greenish grey. fine
grained and bedded in units of & few centimeters to 2m thick.
Thin section Ta%Sé6  (Appendix 1) shows 1t to be made up
predominantly of subrounded fine arained guartz (654 and
feldspar (15%). The argillites are medium to dark greenish greys
in units 28 to 59 cm thick, exhibiting a well developed cleavage.

The metasediments are cut in places by intrusive breccia
dykes (as described by Venugopal, 1981) and one 2-3 cm wide dvhke
of highly chloritized fine grained porphyritic tonalite.  The
latter is composed of 5% rounded quartz eyes to 4 mms 15%
plagicclase laths to 3 mme 784 very fine grained matrixs and 18%
fine, dissemninated pyrite. It is moderately silicified by 12
mims subborizontal quartz stringers. The argillite wall rock is
schistose and brecciated for 8% cm on either side of the dykesd.
the guartz wacke wall reock is not significantly altered but in
places the fractures in it are Tfilled with 2 mm thick seamns of
massive pyrite. - '

The metassdiments show variable alteration. In general the
argillite is slightly altered to hornfels and both litheoelogies
are chloritized and slightly carbonatized except at the north end
of the road cut where the rocks are meoderately carbonatized with
caleite on fractures. Sericite may be present on  fractures in

argillite. In places the rock is silicified by 1 - 2mm quartsz
veinlets in  subhorizovtal arcuate o zones. The intensity of
silicification increases downwards and as it increases calcite
veinlets are present. The abundance of sulphide mingrals

increases downwards and in some places. specks of galena and:
chalcopyrite cccwr in the most  intensely altered rocks at the
base of the road cut. o

The rocks are commonly fractured and in places brecciated.
Several shear zones up to 5 m wide, some with 2-18 om mylonitic:
coress are present in  the section. The shear zones @all dip
steeply and strike east-west and north-soutig the latter
direction being parallel to the road cut and the Saint Johro
River. : v

Mineralizaticon

Fyrite is disseminated or in blebs on fractures associated
with quartz and calcite veinlets, in shear zones, in breccia
zoness in  intrusive breccias, in  the tonalite dyke and the -
adjacent wallrock. Traces of galena and chalcopyrite ccour

as fine: disseminated grains in calcite veinlets only in the most
intensely silicified rocks. ; o



Gecchemistiy

Argillites were sampled at four sites: ABSS is of relatively
unaltered, unmineralized argillites it is slightly anocmalous in
Ag  (1.3ppm)s  Sn (bppm), Bb (Bppm) and W (Sppm) .. ALS7 is of

Cwslightly silicified and sericitized argillite with no visible
pyrite but with seme rusty weathering patches; 1t contains
anomalous As (4éppm)s  Ag (2.4ppm)s  and slightly anomalous Cd
(Eppm), Sn  (Bppm), Sb (4ppm)s and U {(bppm) . ABE8 and ARD4
(duplicate) are of very rusty weathering slightly silicified, -
argillite with traces of pyrite as scattered 1 mm seams on
fractures: they contain anomalous (average ) Cu  (62dppm) . As
(E3ppm) and Be (13ppm) and low ancmalous Au (Sppbl. AQ (B.7ppm) s
Sh  (4ppm)  and Bi (3ppm). ARe2s  is  of highly silicifieds

moderately sericitized and carbonatized argillite with =% pyritedn |

asscciated with quartz and calcite veinsi 1t contains anomalous
Au (lappb)s As (1388ppm). Ag (1.ippm) and 8b (19ppm). o

Gilicified quartz wacke with @&-8% coarse pyrite (ABFE
contains ancmalous Cu  (3@@ppm)y  As  (2Bppm)s Ag  (1.lppm)s Sh
(13ppm) and Fb (4@ppm). A sample of a breccia dyke with 1@-2@%
coairse pyrite at the same site (AGI1) contains  anomalous Cu
(28Eppm) s As  (2Bppm)s Ag (@.8ppm)s 8b  (2ppm) W (7ppm) and Bl
(7ppmY. A 4 m diameters intrusive breccia pipe (A138) with
traces of pyrite contains anomalous  Fb (187ppm) and slightly
anomalous AW (&ppb)s As (7ppm)s Ag (1.53ppm). Cd (Eppm) and Sy
(3ppm) . '

A sheared to brecciated guartz wacke composed of angular
fragments of quartz wacke in a calcite mabrix with traces
of pyrite (ABE7) contains ancmalous Mn (59@0ppm) . The mylonitic
core of a shear zone comprised of S@%  vein quartz  (A156) is
anomalous im Li (78ppm). As (4¥ppm),s Ag (l.d@ppm). Cd (2ppm) s Sh
(Bppm)s and FPb  (S7ppm). A highly chloritizeds, moderately
sericitized shear zone in quartz wacke with traces of pyrite
(A152) contains ancomalous Au (7pph). Li (16@8ppm), V {4diRppm) s AS
(7bppm)s Ag (1.8ppm)s Cd. (2ppm). Sn  (7ppm). Sb (7ppm) and U
(&ppm) . A guartz vein with no visible sulphides. in a shear zone:
1 m to the wnorth (A153) contains anomalous As (Bldppm) . Fbh
(7@ppm) and Sb C(4ppm). An adjacent guarts vein in the gquartz o
wacke (AlS4., ARS9 duplicate) contains traces of pyrite and .
anomalous {(average) Au  (Sppb)s As  (2dppm) ., Ag (Gl 8ppm)s BN
(1ippm)s Sb (3ppm)y W (Sppm) and Bl (3ppm) . ' :

The porphyritic tonalite dyke (A1ed) contains ancmalous Au
(19ppb), V (493ppm). Cu (268ppm)s As (?.8ppm)s Bb (2ppm)s Te
(33ppm)s W (7ppm) and Bi (12Zppm). The highly chloritized and
silicified schistose argillite wall rock (Al4%. Albél duplicate ).
contains ancmalous (average) Au (Fppb)s V (448ppm)s Cu {(2idppm) .
As (léppm) s Se (1.S5ppm)s Ag (1.2ppm). Te (18ppm). W (1#ppm) and
Bi {(48ppm). The relatively unaltered quartz wacke wallrock with
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2 mm seams of massive pyrite on fractuwres (Al62) contains
anomalous  Au (P4pph)y Co  (79ppm) . Ni (9¥ppm) ., Cu (320ppm)s As

(1a8ppm) . Se (18ppm)s Ag (l.éppm)s Cd (2ppm). Bb (Gppm) s Te.

(Bppm) . W (1é6ppm), and Bi {(ippm).

AT S0 Lo/ .o

The types of pyrite mineralizaticon present are:

1. pyrite-bearing fracture Tillings 1in argillites with

associated silicification and carbomnatization

containing ancomalous As, Ags and Sb  with variably

ancmalows A, Cu. Se and Big

2 disseminated pyrite in intrusive breccias containing
low anomalouws values in one or move of the followings
Aus Cus Ass and Fbis

3. disseminated pyrite in shear zones and associated
guartz  veins containing anomalous fs with variably
arncomalous Ay Lis Ve Ags Cds Sns Sbs Ws Bl Foh and WUs
and

G disseminated pyrite in porphyritic tonalite dykes and
on fractures in adjacent wall rock centaining ancmalous

Aus Vs Cus Az, Tes and Bi with weakly variably
anamalous Aus Sbhe Cos Niy Ses Cd and W.

The highest Au values fTrom the Grafton pyrite occouwrrence are

derived From the tonalite dykes and pyrite filled fractures in

the adjacent wallrock.
8.2.5. Vein-Gold

All kvown gold cocwrences in the area are in quartz veins.

Two are along the Saint John River and they are associated with
the Gibson Stocks the other ig  known fraom boulders assaciatad 

with the scuthwest contact of the Benton Stock.

3Fg. Upper Northampton Gold (Figure 8.32)

oot neeeestrt

Commodity
Gold {(lead, coppers z2inc)
Location

UTHM 612210mE S5184820mN
Lat: 4&69@3° 24" l.ong: 67932757

History of explovaticn

In the late 1968°s and early 1979°s this area was staked by

Fhelps Dodge Corporation of Canadas Limited, Falconbridge Nickel
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Mirnes, Ltd. and Omni Mines Limited but the reported assessment
work did not cover  this ococwrence. The ground has recently
(1984) been staked by Merton Steward of Douglastowns N.B. who has
completed assessment works but norne is  filed . Mevtorn Steward
(pers. comm.) identified this occcuwrence as containing geod gold
values.

The occurrence is in a read cut on the east side of Highway' 
195, 8.% km south of the Grafton Bridge. It is 38 m north and 135
m east of New Brunswick Department of Highways swvey marker .
26191 . ~

Gecloay

The auriferous guartz veins form a 2 m wide zone striking
173°T, in quartz-plagicclase porphyritic tonalite. The latter
has been described in the field as a gquartz eye porphyrys it is
medium greenish greys, weathers dark greenish grey, and is
characterized by 19-20%  vounded gquartz eyes to 9 mm diameter .
1t has been described in  thin section (TE3EDs Appendix I) in
which intense propylitic alteration is evident. Mineralogically
it is made up of 55% plagicclases 349 % quartzs 1% chlorite
{after bictite 7)) and SY% opagues.

_ Veins of white milky quartz constitute 68% of the rock
over the 2 m zone. Individual veins are 1-3%5 cm wide and can be
followed for several meters before being covered by slumped rock
debris. The veins are predominantly subparallell at 16997 and
dipping 76°%E. Some smaller veins (42 om wide) occour at 143°7T and
dipp 4#9°NE. The gquart: veins ococur in & shear Zone. S

This road cut affords a good cross—-section through this part
of the Gibson Stock and several phases of the stock as well as
ites contact with the Cambro-Ordovician sediments are exposed.
Both the porphyritic tonalite and fine grained tonalite. are cut
by an intrusive breccia of fine grained tonalite in medium
grained porphyritic tonalite and their contacts are exposed 5¢ m
te the north. These rocks have been described  in secticon 7.28.0
and in  thin sections Tillé, liléa, 192, 193, a30d. 234, 237 364,
366 and 367 (Appendix ). A dyke of amygdalecidal basalt (TE33B§.
Appendix  I)  intrudes the fine grained teonalite phase of the
Gibson Stocks 79 m to the south. . =

Minsralization

The sulphide mineralization is concentrated in  the guartz
veinsy 4% disseminated sulphides are present in the porphyritic
tonalite adjacent to the vein (T230C) wheresas up to 2% sulphides
cecur in the veins (TE3ER). ‘ '
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The mineralogy of the disseminated sulphides in  the
porphyritic tonalites has been studied in fouwr polished sections.
TR3GC (Appendix 1)y which is representative of the wall roack 1-2
cm from the auriferous zones contains 4% disseminated swlphides
compesed of  2.5% euhedral pyrite and 1.5% goethite after pyrite.
Traces of rutile are disseminated through the secticon. Folished
section Ti9% (Appendix 1) is from a peint 15 m north of the main
auwriferous velins in plagicclase porphyritic tonmalite (see thin
secticns T195; Appendix 1) with abundant quartz veinlets oriented
at 13T, The tonalite contains 8% pyrite with traces of galenas

chalecopyrite and pyrrhotite. Chalcopyrite and galena commonly
pocuwr as coatings or in fractures in pyrite. Ti93A (Appendix 1)
is of fine grained tonalite and contains 1% disseminated

sulphides composed of egual amounts of pyrite and chalcopyrites
traces of goethite after pyrite and chalcopyrite, and traces of
rutile are also present. T193C is of intrusive breccia composed.
of  fragments of fine grained tonalite inn a medium grained
porphyritic tonalite matrixn (see thin section T193B; Appendix
1Y, The polished secticon is from the fine grained phase of the
tonalite and contains 38% disseminated sulphides composed of
pyrites partially altered to goethite. Site TI93 1is
approximately 28 m north of the awiferous gold vein ocutorop.

The main gold bearing quartz vein contains pods with 15-2d%
sulphides. The sulphide-rich part of the vein (Te9R) s Appendix
1) contains 15% coarsely disseminated sulphide as blebs up to 4
mm diameters composed of 7% pyrites 6% galena. 1% sphalerite. 1%
chalcopyrite and traces of gold. Eleven grains of gold have been |
identified in polished sections occcurring as free grains within
the quartz gangue, as inclusions within pyrites on  pyrite
grain boundaries and as an  almost completely engulfed grain in
galena in filling a fracture within pyrite. : ‘

Other guartz veins examined include: & 25 c©m wide guartz
veins 8% m to the south (polished section T232B3 Appendix
1) containing 28% sulphides composed of pyrite with traces of:

chalcopyrite; a system of @#.1 - 3 cm guartz veins in plagicclase
porphyritic temalite, 15 m nerth of  the awriferocus wveln cutcrop
contains 15% swlphides {(polished section T1i98F7 Appendix

Deomposed of about 6.5% sphalevite, 2% chalcopyrite, 14 pyrites
#.5% galena and traces of covellite. 7 L

Geochemistry

A bulk sample from the auwriferous gold vein and wall rock
was crushed toe 2 om blocks and sub-sampled for use as & high gold
contrel sample. The sample was obtained firom the side of the & m
zones away from  thick guartz wveins and obvicus sulphide
mineralization =t that fairly homogenecus, representative
sub-samples could be prepared. The sample was analysed 182 times
as ABIR. AB34. ABLE, AGbl, ABLB4, ALRL, ALLB. ALFE. ARDE, ARh4

ARGL3 and ARB4 (Appendix II). The averages (and ranges) of the
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ancomalous elements are: 147d¢ppb (S5@--87ddpph)  Aus 1730ppm.
(S5@-SR@ppm) Cuy 243ppm (S5—-118@ppm)  En.  48ppm (17-8Rppm) A
. 8ppm (<@.5-3.8ppm) Ags 1.3ppm  (<1-7ppm) Cds 2.4ppm (1-Bppm)
Sba b44ppm (<1-15S@ppm) Fb and ippm (<1-3ppm) Bi. A sample of
sulphide-rich quartz from the qguartzs vein  (ALR6)  that has
been examined in polished section (T6PES Afppendix  I)  has
ancomalous Au  (66HEEpph) . Cu  (4@@dppm) s En (18@dppm) As (Béppm) s
Se (Bppm), Ag (3.@ppm). Cd (Ippm) Sb (3ppm)s Fb (11248Bppm) and
Bi (37ppm) in it. e

Quartz veins & m north  (A134. AW duplicate), and 23 m
seuth  (A138) alsc are ancmalous in gold (57, S57s  1ddpph
respectively) along with anomalous As (7. 79 2lppm)s and
Bi (2, 2, 12ppm) with some 8b (3, 2, <lppm)s. Mo {7s 14y Bppm) and
Fb (36, 88, 878ppm)i Cu (258ppm) is anomalous in Al38. A sample
of gquartz vein #4 m north (AL99) is ancmalous in YV (A97ppm) s Coo
(7Sppm)s Az (2ppm)s Mo (Gppm)s  Fb (117ppm) and Bi {(4ppm).
Flagicclase  porphyritic tonalite (AR66) with abundant guartz
veins containing up to 3% pyrite from 13 m north of ARbd is
arnomalous in Cu (22ad@ppm) . En (A5GEppm) » As (lippm)s Se (4bppmd)s
Ag (4.9ppm)s Cd (S28ppm)s Fb (3388ppm) and Bi (€5ppm) but contalns
relatively low gold (7ppb).

The rock adjacent to the maln auwrifercus Zone wWas sampled as
follows: ALB6 and ARGE duplicate (1.6 m N #.3 m E) are of
sheared fine grained tonalite with 2% pyrites AlRS (5.5 m N.@.3 m
E£) is of a highly chloritized inclusion of Tine grained
porphyritic tonalite in quartz-feldspar porphyritic tonalites
A182 (5.5 m N, 1.6 m E) is of guartz—feldspar porphyritic”
tonalite with abundant guartz—-carbonate veinlets (<1 ocm wide)
containing traces of pyrite; and AL31 (5.0 m Ny, 8.6 m E) is of
highly chloritized, but unmineralized guartz—-feldspar porphyritic
tenalite. These samples are non awiferous {<1-Bpph) and have
erratics slightly ancmalous amounts of v (190-43%ppm) »  Cu
(PR-Lidppm), As (2.8-7d@.dppm) . Se (£1-3ppm)s Ag (<@G.5 - @.9ppm)y

5b (<1 - 3ppm)s Te (<1 - EBppm). Fb (11 - 4ippm) and Bi (<1 -
7ppm) . There appears to be an increase in Ba in tonalite nearest
the vein (8135 - 33¢ppm Ba. A136 — 3ldppm Ba) as compared. b

those farther away (A132 - 28@ppm Ba. A131 - 1lldppm Bal.

Also the wall rock  (A137) adjacent to the vein system 2% m,
south (see A138 above) contains 49@ppm Ba and weakly anomalouws AQ
(9.8ppm)s  Te (2ppm) and Bl (Bppm). For comparison moderately
carbonatized porphyritic tenalite with no sulphides Trom &#m
south of the main occourrence (AR61)  is  low in all elements
tested. s

Composite samples of the - guartz feldspar porphyritic
tonalite over adjacent 3 m intervals (A165, Alds, and ALLE7-13548
duplicate) 208 m north of the vein contain an  average of 47ppm
fsy Slppm Sb  and 8lppm Fb. A selected sample of the most
pyrite —rich material (A169)  is  anocmalous in V  (449ppm), £n
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(13¢d@ppm) s  As  (46ppm). Se (Eppm)y Mo (llppm). Ag {(Bppm) Cd
(13ppm)» Te (Bppm)., Fb (4%1ppm) and Bi (13ppm).

An intrusive breccia ccocwring 282 m to the wnorth  of the
auriferous zone was sampled as follows @ G197 is of medium
grained porphyritic tonalite with numerous -4 mm  quarts
veinlets and 16% sulphides: A£198 and AR8E are of medium grained
porphyritic tonalite and fine grained tonalites ARdE contains up
to 36% disseninated sulphides. The samples are anomalous in Vo
(586, 487, S19ppm) and Fb (141, 79 3%9ppm). Al97  is also.
anomalous in Au (Béppb) and Mo (17ppm) and ABEH in As (12ppm).

An amygdaloidal basalt dyke (Al4g) 38 m to the south of the
ccocwrrence contains slightly anomalous  Li o (Zippm)s  V (723ppm) s
and Sk (4ppm) whereas the adjacent quartz-feldspar porphyritic
tonalite (A139) contains low metal value. S

The contact of the gquartz-feldspar porphyritic tonalite and

the gquartz wacke also was sampled. A178 is of the tonalite at
the contact: AL71 - ALSS duplicate is of the bleached quartz
wacke at the contacti; and A172 is of quartz wacke at the limit of
bleaching. The quartz wacke at the limit of bleaching is

enriched in Cu (18@ppm). As (Séppm), Se (3ppm) and Ag (1.6ppm) as
compared to the samples adjacent to the contact (A17¢, AL71-A133)
which contain respectively 61y 36.78ppm Cuy 1.4 7.2 12.8ppm As
and 1.8y, 1.2y 1l.4ppm Ag. S

Stvle of mineralization

The gold is confined to guartz veins probably  in a north

trending shear zone. The geld mineralization is asscciated
primarily with As, Fb. and Bi and in part with Cus Zvis Ags Bba Mo
and Cd. The gold occcurs as free gold in the guartz gangue. as.

inclusions in pyrite. along pyrite grain boundaries and engulfed
in galena in fractures in pyrite. '

393. Saint John River Gold

IO TR T B o BB SRR e B

River Showing

Dominion Mo. 1 - River Showing
Commodity

Gold (?), Copper (7)), Lead (7)

Location

UTM  b114é68mE 5186750mN
Lat: 46967 26" Long: 672337 34"
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History of exploration

There is no geod documentation concerning this ccowrrence.
In 1967 McClement and Greer examined a galena-bearing vein at
this location prier to  ascending Fatchell’s Mountailn where they
discovered Cobbler-Sexton (Gresr. 1939) occcurrence. Wright and
Ferry (1931) showed the leccation of the River SBhowing and one
analysis is given (Wrights 193%9b). Goodwin (19828) stated that
gold has been reported from  a guartz vein with pyrite and
chalcopyrite on  the 8aint John River cpposite Bulls Creek.
Silvermague HMines Ltd. staked this area and  opticned it to
Imperial 0il Enterprises Ltd. in 1969. A limited induced
polarization (MacEachern, 1978) and sc6il (B-horizon) geochemical
(Cuw) (MacEachern, 1971a) produced ancmalies which were later
drilled (MackEacheiins 1971ib). The results of the drilling were
discouragings nothing was analyzed and no further work was done.
Mote that this work was performed on norih-scouth lines parallel
tos and to the gast of the reported gold ccocurrence. ‘

Access

The locaticon of the occcurrence on the east side of the
Saint John River as shown by Wright and Fervy (1931) is presently
flooded by Mactaguac Head Fond.

Geclogy

There are no records of the geology of the ccouwrrence cther
tham it is in  guartz veins in Gibson Stock just  south of its
contact with the metasediments. Rocks exposed along this part of
the Saint John River are of plagicclase - gquartsz porphyritic
grancdicrite and quartz- plaglicclase porphyritic grancdiorite as.
described in  thin sections T36&4 and T367 (Appendix Iy. Slight-
propylitic alteration is apparent in these samples. L e

Mineralizaticn

The presence of galena (Greer, 1939) chalcopyrites pyrite
and native gold (Goodwins, 1988) are recorded in quartz veins.

Becchemistiy
Wright (193%9h) recovds the following analysis of an
undescribed sample: @.05 (cz/ton) Au, S5.44% Cus #.59 (%) &n and

trace of Fb.

Style of mineralization

Free gold with asscciated Cus n and poessible Fb in guartsz
veins., The veins are in the Gibson stock (grancdicrite) near its
contact with the metasediments. This cccurrence is similar to
the Upper Northampton Gold cccurvrence. ‘
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34. Oak Mountain Sb—-(Au) (Figure 8.34%)

Qak Mountain Geld

poxb A LLE LA I I

Artimomya (gold)s (silveir), {copper s (arsenic)y (lead)s
{=inc) . ‘

Locaticon

UTHM  &E4788mE S LBEHmN
l.ats 46°@I 41" Long:67°38° 84"

History of exploration

The earliest documentation of this occocurvence was  by.
prdersocn (195%5) who described his unsuccessful efforts to locate
the gold bearing guartz vein boulderss and Moorehouse (1955) who o
indicated guartz boulders on his geclogical map. The site was,
visited and described by Sabina (1967). Some trenching has been
dome at various places but there are no records of what was
found. At present the site has been staked by F. Carwell

Tompkins.
Access

The occurrence is on the northeast side of  Oak Mot ain.
It is accessible on  foot from the road through the comnunity of
Oak Mountain: the main boulder field is approximately 285 m
west of a point 48@ m south on the road from the Canadian Facific
Railway crossing.

Geclogy

The cccurrence consists of white, milky guartz vein boulders
up be 1om ox @#.5 m  that ccour in fence rows, vock piles and
generally scattered on the Hillside. Scome boulders are cbviously

mineralizeds others appear barven. Some are sheareds others.

contain pieces of wall rock of quartz wackes volcaﬁici}qr_ 
chloritic masses. D

There are several outcrops and two pits at the base of the
slope that show the plagicclase porphyritic grancdicritic phase.
of the Benton Steck as described  in Bection 7.8.5 and in thin
section TRE73R (Appendix I). Quartz wacke and intermediate -
veleanic boulders and cobbles are abundant on the hillside. Rare
cobbles and boulders of conglomerate and argillite are also

present.
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The sowrece of the boulders has not been leocated. ITce flow
during the Millville/Dungarvon phase of the last glaciation was
from the north-northwest (Rampton and Paradiss 1981) implying
that the sowce lies in this divection. SRS

Mineralogy

Several boulders have iron stains on  fractures, others
contain  traces of pyrite. A polished section of & well
mireralized boulder (T3563 Appendix 1)) contains 25% sulphides
composed of 86% tetrahedrite. 2.5% sphalerite, 2.9% goethite
replacing tetrahedrite and traces of covellite and chalcopyrite.
A vellow crusty ceating lining some cavities in the guartsz veln:
has been identified as bindheimite by X—-Ray diffraction. '

A variety of different types of guartz veln bowlders have
been analysed gecchemically. A brief description of the boulders:
is given in Appendix III1. :

0Of the ten boulders analyseds all contain  ancmalous Bb
(A-196@Eppm) s  and three contain anomalous Au (7-18dppb).  The
highest gold content (18@ppb) is from & boulder (AB63) of veln
guarts  with chloritic inclusions and traces of malachite.
Another (Alé4, Fappb AW contains  tetrahedirite imn 2 om wide
pands and as 1 om diameter cavity fillings. BSample Al9d (3ppb
Aw) comsists of highly fractured vein qguartz with traces of
malachite and supposedly contains a silvery mineral (Tampkinss
pers. comm.). This sample similar in its metal content except for
gold toe AB63 and ALée4 in that they all (AG63. Albd4: ALY contaln
very high 8h (46939, 19688, 1438@#ppm respectively) assoclated

with ancmaleous Cu (5766, 490@. 186@ppm) . En (1880, 760, G4dippm) s

As (1a@, 156, af@ppm). Se (2, By 7ppm). Ag (68, 79 Sppm). Cod (a4,
73y 49ppm) s Pb (75%, 9644, 383¢ppm) and Bi (D 144 1Sppm). These .
boulders if assumed to oviginate from the same SO0UTCEs cutline a
fan 78 m wide., at the up—ice end, by 358 m long. The cther
boulders that have been sampled would generally lie within this
fan. :

Other boulders anomalous in Au (AB&4-7ppb and ﬁﬂé?—l@ppb)’-

alse are ancmalous in  As (186 and Lidppm respectively). Sh (16j

and Béppm respectively) and Fb (268 and 77ppm respectively).

The sample of plagioclase porphyritic grancdicrite (9173)'15,
low in trace selements. ' ‘

Stvle of mineralization

Antimony as tetrahedrite with associated Aus, Cuy Ene AS Seg
Ags Cds FPb and Hi ccocuwrs as seams and cavity fillings in white
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milky guartz veins. The veins are at least 13 om wide and ococur
near the contact of the Benton Stock probably in metasediments
(chloritic masses). The Sb-Au-Ag-Cu-As-Fb mineralization is not
necessarily associated with abundant pyrite (see ABb4S Appendix®
111). However many of the gquartz beulders do  contain limenite
after pyrites other secondary minerals include malachite and.
bindheimite. :

The guartz vein boulders are most abundant on  the northwest

part of the Tan. In this area of approximately 189 m?2 there 1s
an average of one quartz vein boulder per 25 m?2. It is presumed
~that the bedrock source is not far  to the northwest of this

locales but more detailed boulder prospecting is reguired.
8.2.46 Vein — Barite

Barite veins occcuwr at  twe  locations  in the areas Scouth
Newbiidge and Upper Neorthampton Barite. Barium analyses firom
this project show only twe cother anomalous areass Dugan FRoad East
(AB14) and Dak Mountain Fe-Mn (A18H and ALIBE) which contain 1609,
1388 and 13@dppm Ba respectively. : “ .

95. South Newbrige

Fhillips Creek Rarite

Commnodity

Barite, Lead
L.ocation

UTM  613908mE H112908mN
Lat: 46°4@9°43" Long:s&7931°29"

History of expleration

While mapping the swficial deposits in the area Lee (1968,
pers. comm.) investigated a scutheasterly trending alvphoto
lineament. He dug & pit in  the $ill over the lineament and.
cellected about 591 bs of barite in pieces up to & inches in
diameter (Lord, 1258). o

The area was staked by Moneta-Dome (Moneta Forcupine Mines
Ltd.) in January, 1959. The work recorded (Richardsons 1959)
included 39@ ft of bulldozer trenching to expose the veln and 46'
stream sediment samples collected over the suwrrounding area to
determine the extent of mineralization. The results did not
warrant further work. '



The trench has filled in and & stream now flows through 1t.
The locaticn is BOF m down a farm read from a peint 3.7 km east
along Highway S8% from its intersection with Highway 185, '

Geclogy

The area is underlain by Cambro-Ordovician metasediments.
described by Richardson (1959) from the trench as fine grained
quartzites siltstone and shale. They strike northeast and dip
vertically. '

Mineralization

A 30-60 m wide barite vein, oriented subparallel to the
metasediments was exposed for 4.6 m in the trench. The northeast
end of the vein bent sharply and pinched cuti the scouth west end
was not  wncovered because of deep overburden (Richardsons 1959).
Seme B34 m to the scouth-southeast a 6% com wide depression in
bedrock inm  the trench contained abundant rounded fragments wf
barite. The barite is white and contains minor galena and
malachite. ‘ )

Gecchemistry

There are no records of analyses of samples firom the
trench. In places stream sediment samples fram the surrounding
area were anomalous particularly in zine (Richardsons 1999) o The
ranges of values for the 46 samples were: Cus 7 to S9ppmi Pb. <135
to  &8ppm:  and  Einc 1@ to 2B8Eppm. Richardson (1959) reported
that the area between the barite vein and the brock contains high
leads but that it does not persist down the brook. :

Lord  (1958) reported that the barite as seen from Lee’ s
overburden sample is of good paint grade. A sample of highly
chloritized quartz wacke with numercus gquarts veinlets and a
fracture coated with barite (A389) contains 16@8ppm Bas, 13ppbhAus

&S5ppm Cus 7ppm Ass @.7ppm Ag and 317é46ppm Pb. - ‘ e

Style of mineralization

Thie is a barite veiln ococurvence in  guartsz wachke with;‘
associated galena and ancmalous Au. ' ‘ :

34&. Upper MNorthampton — Barite (Figure B.358)
Commodity

Barites Leads: Silver
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L.ocaticn

UTM 612138mE S185280miN
Lat:46°@5° 36" Long: &7°38°59"

History of exploration

The cccurrence was first recorded by Take (1974) and was
examined by Geosleuth Exploraticon Services (pers. comm.) as Fhase
I of this study. 6lthough the area has been staked by sEVETE]
exploration companies there is ne record of these barite veins in
the assessment flles. L

AcCess

The occurvrence is in a read cut on the east side of Highway 
195, 8.1 km south of the Grafton Bridge. It is approximately G
m novrth of the Upper Novthampton Gold goourrence. o

Geclogy

The cccocurrence 1s in & sequence of Cambro-Ordovician
metasediments consisting of interbedded quartz wackess siltstones
and argillites trending northeasterly and dipping steeply to the
nor thwest. The rocks are pyritized and chloritized hornfels
with local TOTES of bleachings silicification and
carbonatization. In general the rocks become more altered toward
the scuth and the contact with the Gibson Stock. Bhears ococour
throughout the section and are subparallel to the bedding. The
rocks are generally highly fractured. cod

Mineralizaticon

Several barite veins ccour over a 206 m  length of this T oad

cut. They are of variable thickness and lengths generally
following vertical fractures stiriking 178°T. They are.
predominantly hosted in guartz wacke. A cobble of quartz

feldspar porphyritic tonalite Found  in till some 268 m to the
south contains abundant quartz veinlets and is ceated on ong side
with barite. o : ' :

Gecchemistry

The barite vein in the qguartz wacke (ARS2) contalns
ancmalous Ba (Pg@g@ppm). and Ag (1.8ppm). The barite-tonalite -
boulder (AR&7) contains ancomalous  Ha (19@6dpnm) . Au (1ippb)., Cuw
(44@ippm)y  As  (Bppm), Be (PSppm)y  Ag (B.4ppm). Sb (Sppm) Te
(4ppm) sy Fb (1479ppm) and Bi (2Sppm) . . o

Three rusty weathering highly fractured, parts of the road:
cut were sampled: AB41 is siltstorne with abundant guartz veinlets
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and contains 12@ppm Cus 1.8ppm Ag and 47ppm  Fb, A243 is quartiz
wacke and AES1 is  siltstone and they contain ancmalous Ag (2.1.7
19.9ppm) and weakly ancmalous Cu (62,  &lppm)s As (7.2, 8.3ppm) s
Be (4. 3ppm). '

In this occurrence barite veins are present as 1-3 om
fracture fillings in metasedimentss the veins and fractures
contain anomalous Ag. Rarite veins may alsco ccowr  in guarts
feldspar porphyritic tonalite. A cobble from this type of barium’

mineralization contains ancmalous Aus, Cuy As, Ses Ags Sby Tes Fbo
and Bi. e

g8.2.7 Irom and Manganese

Three iron manganese cccuwrrences lie within  the study area.
ne ococourrences Feabody Farms consists of hematitic slate
boulders probably devived from similar Silurian stata to the
northwest. The other twoe are in slates containing manganese
oxides on fractures and guartz veins. These latter two
ceeuwrrences are being studied by Geosleuth Mineral Exploration
Services (Hattie and Connell, 1984) and will be discussed in
detail in their final report. These oCourrences were @samined as
part of this project to determine if  they are related to the
cther metal deposits in the Weodstock Area.

7. Wickham (Figure 8.37)
Commodity

Irons manganese

UTHM  &@3120mE S S5EHBmN
Lat: 4&6°@2735" Longs&7o487H3"

iatory of exploration

The FTirst reference to  this particular ccourrence was by
Anderson (1955). There are no assessment reports dealing with it
even though some exploration  work iri  the form of stripping and
bulk sampling of the outcrop has coourred. The outocrop wWas
examined by Geosleuth Exploration Services Ltd. (pers. COmm.) &%
part of Fhase I of the Miramichi Metallogenic study. o
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Access

The area is accessible on feot only. It is 188 m west from
a point 208 m north along a side reoad from its intersection with
the Dugan Road.

Gaclogy

The occurrence 18 in  interbeddeds dark greys very fine
grained slate, siltstone and very fine grained sandstone. Fine
laminations were cbserved in places indicating that the sediments
strike northwest-scutheast and dip steeply  to the west. The
rocks are highly fractuwred arnd are deeply oridized with much
secondary manganese oxides present on the fractuwres. ‘

The locality is within 388 m of a novth-northeast alrphoto
lineament that is believed to be the Weoodstock Fault. Between
the cccurrence and the fault are cutcrops of light green guarts
wackes: to the northeast are cutcrops of amygdaloidal basalt which
anderson (1968) show to be part of a mafic intrusive unit.

Mineralization

The main  form of manganese observed at the cccourrence ie &
secondary manganese hydroxide coating on fractures and partly to
completely impregnating the rock between the fractwes. In
places, red iron weathering products (limonite-geoethite) and
erythrite are present on fractwes.

Traces of very fine pyrite ocow disseminated ins o
as thin (21 mm) lenses on fractures. 6 Ffew 1-5% mmn guartz
stringers are present particularly in the coarser units.

Geochemistiy

Fow: samples were taken from the ccouwrvence as follows: AlE8
- highly fractwed slate at the gdge of the exposures ALY -
contains traces of pyrites A264 - contains guartz stringerss and
AlRY is a composite chip sample from the cutcrop. These samples
contain &s 8. & and Sppb Au rvespectively. A264 contalns
- A7GGFppm Mn, 970@8@ppm Fes  1l4ppm Cos 73ppm Ni. 82ppm Cus 24ppm

As, bppm  Sb oand  1d@ppm Fb. Metals in the other samples average'

the following: 1828ppm  Li, 248@dppm  Mn, 21333ppm  Fes aigppm Cos
1l1ippm Nis 88ppm Cus F3ppm AsSs 4.7ppm Moy 1.1lppm Ags 1appm Sba
7epm W oand 8b4ppm Fb. Apart from Fe and Mn the samples are
considered to be highly ancmalous in Cos. Sb and As.

The amygdaleocidal bhasalt (A127) contains 12d0dppm Mn; f;
14@p@dppm Fe, 1igppm Cu and 473ppm V. L

; Other analyses reported by Anderson (19646)s (J.T. Donald
assay No. B2942, July 18, 1952) and 9.65% Fe and 2.68B%Mn R
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Styie of mineralization

This deposit appears to be an emwichment of iron and
manganese on  fractuwres in fine grained - sediments. The
Cambro-Ordoevician rocks along  the Dugan Read to the east (see
crcurrences 13 and 14) are alsc marked by manganese staining on
the fractures, although net to this intensity. Note that some of
the rocks frem the Dugan Read East occcocuwrrence also contalns
ancmalous Lis Mns As, Mos Ags Sbs. and Wy a similar suite of
elements except for Cos Fes, and Fb as are found at Wickham.

The deposit could therefore be derived From emichment by
weathering of the hornfels in argillites found near the contact
of the Benton Stock. The weathering could be contemporangscus
with the supergene emrichment ocn Commell Mountain

38. 0Oak HMountain Iron—-Manganese
Commedity

Iron, Manganese

Location

UTM 6E3308mE SO S4@HmM
Lat: 4é6%d@g ga” Long:67°239°56"

History of expleraticn

This occurrence has been  known since the late 186868 s,

(Railey. 1884). In late 19534 the property was staked by American

Metals Company Ltd. A scil gecchemical survey (Cus &) produced
srattered anomalies but these were not puwrsued (Hackey. 1936).
The property was mapped geclogically by Moorhouse (1953) and an
plectromagnetic survey WaS completed which identified a

conductive zone. Six  trenches were dug by bulldozer on the
conductive zone and it was determined that the conductors were
related to  the darks sheared, argillacecus sedimentss twe were
related to sedimentary - intrusive or sedimentary = volcanic
contacts as well (Hackey. 199&6). A gravity survey was completed
but because no significant edlcess Mass  wWas revealeds no further
woirk was recommended (Benlow, 123596). : o

The cccurrence was examined by Geosleuth Mineral wploration
Services as part of Fhase I of the study of the Metal logeny of
the Miramichi Fore {(Comell and Hatties 1985) and is being
studied in more detail in  the Follow-up study (Hattie and -
Cormells 1986). BRI
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The cccurrence lies between Spruce Feak and the main peak of
Dak Mountain. [t is accessible by walking 168 m from the end of @
farm road which runs 1.4 km west from the road south from Oak
Mountain (village) at a point 1 km scouth of the raillway crossing. o

Gecloay

The cccurrence is a &6 m  thick unit of fairly wniform
maroons hematitic slates. trending northeast and dipping steeply
southeast. In places chert lenses, 1 »x 3 om are present. The
unit is bounded on the west by chleritized mafic volcanics and
tuffs and orn the scoutheast by basalt Tlows. #11 rocks are of
Ordovician age (Venugopals 1979). :

&t one  locaticn veins of white comb guartz froem 3 om to 4@
cm wide by 2.9 m long occuwr  in the maroon slates. They are
oriented north-south  and dip steeply west. The slate wall vock
is bleached for 3 om adjacent to the veins. KR

Mineralizaticon

There is no reported sulphide mineralization associated
with the marcocn slates.

Geochemistiry

& composite sample (A182) made up of pieces collected from
the available cutcrops is considered to rvepresent the average
composition of the marcon slates. It contains anomalous - A
(Bopph)s V (4léppm)s Mn  (168dppm) s Fe (260E@Hppm) Co (1d@ppm) s
Ni (1lé6ppm)s As (78ppm)s Mo (B8ppm)s  Ag (2.8ppm)s Sn (Pppm) s Bb
(27ppm), Te (3ppm)s W (18ppm)s Fb (172ppm) and Ba (13d@dnpm) . The
maroon slate with minor irvon and manganese stain on the cleavage
(A175%) contains only 1&68@ppm  Mn and  26@@dppm  Fe but it is
ancmalous in Li (63ppm)s V (547ppm) s Co (183ppm). As (1@0ppm) .y Mo
(i12ppm)s Ag (P.2ppm), Cd (Eppm)., Bn (bppm)s  Sb  (Béppm) s Te
(Bppm) s W (13ppm)s Fb (243ppm). Bi (2ppm) and Ba (14@@ppm) .

The bleached slate adjacent to the guartz veins (A18d)
contains 1788@ppm Mn and 17¢080ppm Fe and it s ancemalous  in Aw
(15ppb)s Li  (7%ppm), V (Sd@ppm)s Co (133ppm)s Ni (163ppm)s Cu
(P@@ppm) s 20 (E38ppm), As  (B8.3ppm)s Mo (bppm) s Ag (2.appm)s Cd
(Bppm), Sn (7ppm)s Sb (Fppm)s Te (3ppm) arnd Ba (13@d@ppm) .
Compared to  the ‘Yaverage" composition (a182), of the marcon
slates, the bleached zone contains less As. Sbh, W and Fb and more
Lis Cos Mis Cu and #rn.  The guartz veins (A179) contain ancmalous
Au (43ppb)s  Mn (1288dppm)y  Co (7S3ppm)s NI (78ppm)., Cu (18@ppm),
As (E8ppm)s Mo (6ppm)s Ag (1.3ppm)s &b (18ppm)s Te (Bppm)s. W
(&ppm) s Fb  (53ppm) and Bi (2ppm). The gquartz veins therefore
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appear to be enmriched in Auy and Cu relative to composite sample.
AlBE. e

The mafic tuff unit to the northwest (AR58) contains
ancmalous Mn (97@0@ppm) . Cu (l4dppm) s As (7dppm) and Sb (4ppm). '

Other analyses reported froem this Fe-Mn occcurvence are:
Hoffman (19896)3 shale with thin seams of guartzi 16.50% Feels
(11.55% Fe). R

Stvle of mineralizaticn

This is & lean iron formaticon in hematitic slate. Elevated
contents of elements such as Co, Nis ¥V and Cr would suggest
derivation from & mafic rock. Metalleogenitically the emrichments
of such elements as Au, Lis As, Ags Sbs Wy Fbs and Ba appear to
be related to vocks close to the Benton granite contact (eg 13 ~.
Dugan Road and 37 - Wickham). Quartz veining in the slates with
associated geochemical anomalous Aus Cuy &N Ass Bb and Fb values
may indicate some hydrothermal activity in  the area similar to
that indicated by the guartz vein boulders at Oak Mountalin.

39. Peabody Farm
Commodity
Irom
Location

UTM  6e9858mE S198658mN
Lat: 4&°@7°3a" Long: 679347 48"

History of exploraticn

6 brief description of this ccocuwrrence is given by Balley
(1899). Mo further work is recorded in the literature. ’

fAccess

The exact leocation of this ccocurrernce 1s unkinown. Bailey
(1899) described it as being on  the Peabody Farms which'iS" 
located on Feabody Brook., 2.9 km south of Woodstock along Highway:
1@3. Mrs. Barbara Peabody (pers. comm.) canmct remember any
reference locally to this ccouwrence. R

Beclogy

Bailey (1899) described loose blocks of hematite scattered

cver the ground. The surficial materials between the Canadian

Facific Railway .and the Saint John River are glaciofluvial and
fluvial sands and fine gravels (Lee, 1%62; Rampton and Paradiss -
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1961 . It is possible that the blocks are erratics from the
glacial till which cccurs to the west of the railway. R

Mineralizaticn

Bailey (189%) described blecks of hematite, there are no
further descriptions.

Geochemistiy

Mo analysis are reported from this ocowrrence.

Style of mineralization

Bailey (1899) proposes twoe origins and therefore styles of
mineralization for these boulders:

1. because he feels that the area is styatigraphically
similar to  Oak Mcuntains,  they could be derived from a
local source similar to the Oak Mountaln lron-manganese
cCourTences oo - c

2. they could be glacially transported from the Silurian
iron deposits at Jacksontowns 9 km up ice  from Feabody
fFarm. “

Lacking further informaticon, the latter appears most likely.

9.8 METALLOGENESIS

9.1 Porphyry Copper

The Gibsorn Steck is an epizonal multiple  intrusion of @
toenalites trondhjemite  and grancdiorite. the porphyry copper..
deposits are associated with the tonalite and trondh jemite phases
of the intrusion which are located in the northern part of the
Bibson Btock. Texturally the rocks vange from fine grained too
porphyritic. some phases contain rescorbed guartz phenccrysts to
7 mm  diameter. OGenerally the granodicoritic vocks ccour in the.

Bulls Creek area, tonalites predominate in the north-central part

and trohdhjemites and tonalites are present in  the Cormwell
Mountain Area. o

Intrusive breccias are of minor importance. 8Small pipe like:
features to 3 mm  diameter and tabular bodies up to 4% cm thick
pccur aleong Highway 185, both within the Gibson Stock apd in the
Cambro-Ordovician rocks. ' :
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The parphyry copper deposits are marked by  an area of
ertensive phyllic alteration which includes the Conmell Mountain
area {ocourrences ls 2)s: and extends scuthwestward to include the
cther porphyry copper ocowrrences (eg. 3. 4, S &). Fhyllic
alteration is alsc present at Bulls Creek NMo. 8 {(ccocuwrrence 1d)
and in the Scuth Woodstock Stock. Fhyllic alteration is evident
in the Gibson Steck as pervasive sericitization of the rock.
Fine grained sericite has overgrown chleritized fervomagnesian.
minerals and plagicclase is altered to very fine grained sericite
and epidote overgrowths with, in places fine grained
clinczeisite poikiloblasts. Intensive silicification as quartsz
stringers and stockworks and pyritization as disseminations and
fractuwre fillingss accompany the sericitization.

The metasedimentary rocks  within the zone of phyllic
alteration exhibit sericitizaticon, silicification Cand
pyritization similar to but not as well developed as that found
in the adjacent Gibson Stock.

Zones of propylitic alteration swround the zone of phyllic
alteraticn in the Gibson BStock and in  the Neorth Woodstock
Stock. Fropylitic alteration is may kel by = tensive
chleritization and epidotization of ferromagnesian minerals and
plagicclase. Carbonatization is lecally important  and may be
more  commen in fresher vocks  at  depth. Gericitization of
plagicclases silicification and pyritization are locally present
but are net intensive or ubigquitcus. The propylitic alteration
within the metasedimentary rocks includes chloritization and
carbenatization with minor epideotization and sericitization.
Silicification and pyritization are only lecally present. ‘

Fotassic alteration has not been identified either by this
study or by Lockhart (1971d). However selinite is present In
the lower parts of some drill holes (W-7@-2, 43°F W-7@~4y W-7d-6s
69 —159" s W-70-8, 817) Lockharts 1971c, d). ~

Argillic alteration was net identified and is net a common
feature of Appalachian porphyry copper systems (Hollister gt als
1974) . A hornfels zone and pyrite shell are asscciated with
the Gibsonm Stocks however the extent of these =zones beyond the-
phyllic zone has not been mapped. SRR

Chalcopyrite is the doeminant copper  mineral in o the
mineralized Gibson Stock and adjacent metasedimentary rocks. It
coccurs mainly as fracture fillings but locally it is disseminated.
as blebs in intergranular spaces in  both  the intrusive and
metasedimentary rocks. Lockhart (1971c) has shewn  that the
copper content of the mineralized Gibson Stock is twice that of
the adjacent  mineralized metasedimentary rocks. Fyrrite is
generally present as fracture fillings and 1t is disseminated
loecally. FPyrrhotite is present in some parts of Comnell Mouwntain -
(occurrence 1)s Smart Farm (occuwrrence 5)  and Upper Northampton
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Copper {(occouwrence 6&). Traces of bornite and molybdenite are
reported from gquartz veins on Comell Mountain (ccocwrence 1)

(lL.ockharts 1971d)  and traces of sphalerite have been found at
Cormell Brook (Occuwrvence 3) and Smart Farm (cccurrence 9). ‘

A zone of supergene envichment is outlined for  the Comnell
Mountain area by the presence of covellite, chalcocite and
cuprite {(Lockhart, 1971d). The depth of weathering is from 3 to

18 m. R

The copper mineralization in  the porphyry deposits is
accompanied by increases in As, Ag, Bny and W. Ancmalous amourts
of Zns  Ses Mo. Shs Fb and Bi are locally present particularly at .
Connell Mountain (occurrence 1) and to some degree at Smart Farm
(ccourrence 5)3 Au is locally ancmalous at both sites.

Forphyry copper style mineralization 1is present in the
nicer thern part of the Gibson Stock. The most mineralized part
s0 far discovered is Commell Mountainy with lesser mineralization
cccurring to the southwest within the zeone of phyllic alteration.

%.2 Vein-Type and/or Porphyry Affiliate-Copper

Nirne occcurrences have been classified as vein-type and/or
porphyry affiliate-copper. Significant mineralization was not
confirmed at  the twe Dugan FRoad ocourrences (13, 14). The
remainder are near the contact of the Gibson Steck and the
Cambro-Ordovician metasediments o are within the metasediments
within 1 km of the contact. They are all to the scuthwest of the

porphyry copper deposits.

The mineralized zones comprise guartz veinss up to 1 m wides
and associated silicified shear and breccia zones. They have
northerly to northeasterly trends. and commonly  are hosted in
more  than one lithology. The host rocks include fine grained
tonalite and plagicclase—quartsz porphyritic tonalite (occourrence
12)y grancdicrite (cccurrence 1d@, 16), quartsz wacke {(occourrence
9, 1, 11a 12, 1) and argillite (cccurrence 8). o

The depesits lie within the propylitic alteration zone of
the porphyry copper system (Figure 1g,.1). pdditionally the
metasedimentary rocks are generally bleached and carbomatized on
fractures. Silicification is restricted to the mineralized
TONES. ' :

Fyrite and chalcopyrite are disseminated in guartsz velns.
guart: breccias and silicified shear zones and as fracture
fillings in the wall rock. Lesser amounts of sphalerites galenas
arsenopyrites pyrrhotite, covellites cubanite and cuprite are
present in some oCowrTences. Mineralization. i all cases is
predominantly in the quartz veins, guartz matrix of breccias, and
gquartz filling of fractures. The mineralization has not
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substantially invaded the wall rock.

Copper metallization is assoclated with geochemical
errichments in AW, Zns  Ass  Ags BSbsy Fb  and Bi. Arcmalous
gquantities of Mo, Bny and W are present in some ccourrences. o

Vein and/cr porphyry affiliate copper deposits are late
stage mineralization as indicated by the variety of vocks in
which the veins are hosted. The northerly to northeasterly
trend of the veins indicate a regional structural asscociation
with the subparallel Woodstock Fault. The trace . element
assemblage is similar to  that found in  the porphyry copper
deposits of the district. . :

9.3 Fracture Filling — Copper

Copper mineralization was confirmed at only two of the eight
pocurrences t classified as fractwe filling - COpper . One -
(cocuwrrence  24) contains chalocopyrite filled fractures - in
porphyritic toenalite bouldersi: the source of these boulders is
unknmnown. The other ecccurrence (18) is of disseminated pyrite
with traces of chalcopyrite and galena on fractures and in shears
in Cambro-Drdovician quartz wackes and argillites. The rocks are

silicified, carbonatized anrd slightly chloritized and
gseiricitized. The minor copper metallization is accompanied by
anomalous Ass Mos  Ag. Pbhb and Bi. Frobably the metals were

deposited from hydrothermal solutions emanating elther from the
Gibson Stock poerphyry copper system or from a deeper. more local
intrusion. S
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2.4 Vein ~ Lead

The vein-lead deposits that were examined all lie in the:
Cambro-Ordovician metasediments 1 te 8 km north  of the Gibson

Stock. The two occouwrrences (28, 29) not examined lie to the
south of the Gibsen Steock and prebably are similars  but may
be related to & desgper intrusicon in that area. Lead

mineralization was wot confirmed at one ccocwrence (3d9).  Theo
above three cccurrences have not been included in the fellowing
description. ‘ !

The gquartz veins are up to 1.3 m wide and ccour in e th tos
northeasterly trending faults o shear zones. The VeIins are
hosted in guartz wackes siltstone or argillite which are coammen ly
brecciated to sheared with guartz filling the interstices and
fractures.

Silicification and carbonatization as fractwe fillings of
the host rock adjacent te  the veins is  prominent  at most
lecations. Carbonatization of the minevalized guartz  velins arg
wide spread bleaching of the host vock is  alsce common.
Chloritization of the host rock is variable. ‘ .

Sulphide minerals ocouwr as  fracture fillings in the veins
and to a lesser degree in  the wall rvock. BGalena is the only.
lead mineral present. It is asscciated with pyrite. sphalerite’
and chalcopyrite except at the Britton Mine (cccuwrrence &239). R

b oand asscciated Cu, 2Zn and Ag are present at  all
ccourrences other than the Britton Mine (occcocwrrence 25)  and Al
Ass Mo Cd and Bi are present in ancmalous concentrations at some
CCoUrrences. -

Spatially the vein-lead deposits are peripheral to the
vein-copper deposits. The wveins are principally in faults .
and shear zones and were probably deposited from hydrothermal
systems related to the Gibson Stock. The merth to northeasterly
trend of the mineralized structures is parallel to  the Woodstock
Fault which may indicate a common tectonic contirol.

2.5 Vein — Gold

Little is known concerning the gecleogical setting of the Oak
Mountain Gold cccurrence (34) because the source of the boulders
was rot  found. Bold cccuwrs in guartz veins that probably formed
in Cambro-Ordovician metasediments near the contact of  the
Eenton Stock. Tetrahedrite with chalcopyrite, sphalerite and
covellite ccocur as fracture and cavity fillings in  the guartiz
boulders. The 8b metallizaticon is accompanied by anomalous Al
Cus Asy Ses Ags Cdy Pb and Bi.
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The Upper MNorthampton Gold (occowrvence 38) and  the Baint
John River Gold (ccocwrrence 33) are believed to be similar. They
ccour on the east side of the Saint John River within the Gibson
Stock. The Upper MNorthampton BGeld is  a north trending vein

asystem developed within porphyritic tonalite. Individual veins

are from 1 to 35 ocm wide and form a system 2 m wide which can be

followed for 38 m along strike. The cccuwrrence lies within the -
proepylitic alteraticon =zove of the Gibson Stock porphyry Coppar
system. Silicification is the only alteration directly

associated with the gold mineralization.

At Upper Novthampton Gold, free quld is asstociated with
pyrite, chalcopyrites galensis sphalerite and pyrthntltnu'
Geochemically the gold is asscciated with emrichments in Cus En
plS,u Agg Cdg Sb- Fbh and Bi. :

The Upper HNorthampton Gold and Saint  John  River Gold
poourrences @ are late stage vein deposits emplaced in dilation
zones by  hydrothermal solutions pessibly related to the Gibson
Stock porphyry copper system. The genesis of the Oak Mountalin
Gold is unknown but it is  hosted in guartz veins cutting the
metasedimentary rocks in the periphery of the Benton Stock. Sh
em-ichment appears to be peculiar toe  this particular geclogical
setting (eg Wickham and Dugan Road).

9.6 Vein — Barite

The wvein-barite deposits of the area are hosted in.
Cambro-Ordevician sediments. The veins are from 1 to 58 cm wide
and are obligue to bedding. The wall rocks exhibit minor
alteration te hornfelss bleachings silicification ard
carbonatization. The barite veins have assocciated pyrite or
galena and ancmalous Ags Pb, As with variable anomalous values in
Cus Sey Bbs Tes and Bi. ‘

The veins are epigenetic fracture fillings pmsslbly foomed
by hydrothermal sclutions related to the Gibson atouk.

2.7 Iron and Hanganese

The Oalk Mountaiv (38 and Wickham Fe-Mn ocouwrrences L are

located in the scuthwest part of the areas in Ordovician and .
Cambro-Ordovician metasediments respectively. The Tormer 18 &

strata—-controlled deposit in marcon hematitic slates. The latter
geccurs in highly fractured argillites, siltstones and very Tine
grained sandstones that have heen enriched by weathering:
processes. Both deposits contain ariomalous Lisy Coys Nis Asy Moo
Ags 8by, Wy and Fb and variable anomalous Vs Cus Zns By Te and Ha
associated with the Fe and Mn. L

EBoth deposits contain small areas of milicification in the
form of quartz stringers and veins. Fyrite is present on
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fractures at Wickham. The silicified zone at Oak  Mountain Fe-Mn
contains ancmalous Aus Mne Coy Cus Asy Mo Ags 8be Tes Ws Fbh oand
Bi an assemblage similar to  that at 0Oak Mountain Gold and
poassibly indicating regional hydirothermal activity. -

The Feabody Farm ccocurrence (39) was not investigated. It
is repovted to consist of hematitic boulders possibly derived
from the Silurian depeosits to  the rnorthwest or from a local
sources. similar to the Oak Mountain Fe-Mn occcurrence. '

W S o MO s - Tttt o o o Rt

The present study is highlighted by a porphyry copper system
related to  the porphyritic  intrusion of  the Gibson Stock. The
system appears to be of the “classic" type as desciribed by
Guilbert and Leowell (1974) and McMillan and Panteleyev (1988).
The centre wof the system as presently known is  on Comnell
Mountain as  first identified by A.JW. Lockhart (197&6). It is
marked by extensive chalcopyrite-pyrite-pyrirhotite mineralization
in a zone of phyllic alteration.

Fhivilic alteration and povphyry copper mineralization ocour
in a Tone some 2900 m wide by 389 m  long te  the southwest of
Cormell Mountain (Figuwre 16.1). They are surrouwnded by & 20566 m
wide zone of propylitic alteration. The eastern limit of these

zoes 1s not defined. Vein—-gold and vein-copper deposits ocoouwr
within the propylitic alteration zone to  the scuthwest of thie
porphyry copper deposits. Veirn—lead deposits ocowr to the

northwest of the porphyry copper depesits within and extericor to
the zone of propylitic alteration.

Fhyllic alteraticon has alsc been identified in the Scaath
Woodstock Stock and propylitic alteraticon in  the Morth Woodstock

Stock. Other intrusicons may also be present both at surface
(eg. Sharp®s Mountain, Hilmarneck Settlement) or at depth. Such
intrusions could - explain  the mineralization in  the Lower

Nevthampton area (cccuwrrences 17, 18, 88, 29) and  the different
gecchemistry of the Britton Mine (23). :

Stream sediment gecchemistry (Austiria, 1988 a. b)) reflects.
the porphyry copper syatem as cutlined above., Cu (3@ppm) and Mo
(*3ppm)  (Figwre 1#.2) are regionally higher in sediments from
streams draining the phyllic alteration zone of  the Gibson

Stock. Zinc (*18%ppm) - shows the same general pattern (Figure
19.3) as well as regional increases to  the north  and west
peripheral to  the stock. Fb (Figure 1#.4) is also highest in

the periphery of the stock especially to  the west and north.
These patterns define metal zoning typlcal of many porphyry
copper districts. The high Fb area to the north of  the Gibson

Stock incorporates moest of  the know galena ccowrrences in that
area. On a more regional scale it can be seen that Fb values
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Figure 10.1: Regional distribution of phyllic and propylitic
alteration (for basemap legend see Map 1).
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Figure 10.2: Regional distribution of Cu and Mo in stream sediment
(for basemap legend see Map 1).
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Figure 10.3: Regional distribution of Zn in stream sediments
(for basemap legend see Map 1).
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Figure 10.4: Regional distribution of Pb in stream sediments
' : (for basemap legend see Map 1).
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Figure 10.5: Regional distribution of Sb in stream sediments

(for basemap legend see Map 1).
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greater than 3dppm (Figure 1#.4) are in most of the northern part.
of  the area whereas zinc greater tham  1@@ppm extends &
considerable distance farther to the scuth. Zinc is alse greater
than 188ppm in the Oak Mountaln area where it may reflect the
presence of mafic voelcanics and/or  En mineralization associated
with 8b-Au guartz veins in that area. Compilaticn of the Sb
A(Figure 1#.95) stream sediment data shows concentration in the .
periphery of the BRenton  Btock. This i1 substantiated by the
presence of antimony minerals  at Oak Mocuntain and gecchemical
ancmalous Sb gecchemical values at other sites in the AT e
(eg. Wickham and Dugan Read) near the Benton Steock. The stream
sediment gecchemical results suggest more Sbh ococuwrvences are
likely present in the metasediments in the periphery of the
‘Benton Stock. =

The main structural controls for sulphide mineralizaticon in
the porphyry copper system trend northerly to northeasterly.
This is subparallel to the Woodstock Fault and implies & common
tectonic relaticnship between the fault and the porphyiry copper
system. Alsc the regional stream sediment gecchemistry patterns
ferr 8b indicate northeasterly trends  in the vicinity of the
Bernton Stock.

The Woodstock area contains  several Deveonian Stocks which
have some similarities in  that they are in part porphyritics
felsic in composition, epizonals elongated novth-south and
low in Rb. However there are several marked differences between
the BGibsen and Benton Stecks in particular  that  shouwld be
emphasized. :

1. Forphyry copper mineralization is asscciated with only
the northern part of the Gibson Steck as  indicated not chnly by
the distribution of the krnown mineral ccocuwrrences but alsc by the
stiream sediment geochemistry.

2. The Benton Stock contains more Ba  and  8b then the o
Gibson Stock. This is apparent from the lithogeochemistry.
from the regicnal gecchemical patterns for 8b  in  the stream
sediments (Figuwre 18.9) and from the hknown mineral ccouwrrences
(No. 13, 14, 34, 37, 38).

3. The Cormnell Mountain phase of the Gibson Stock contains
more F than the RBenton Stock which in twn contains more than the
rest of the Gibson Stock.

4., Whereas the Gibsoins Benton and Noirth Weodstock Stocks
contain  low levels of Rb  compared toe 8- and Bas the South
Woodstock and Sharp®s Mountain Stocks contain  low levels of Br
compared toe Rb and Ba. L
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11.89 SUGGESTIONS FOR FURTHER WORK

The genetic relationship between the various stocks in the
Woodstock Area is not Enowns nor are the various phases of the
Gibson and Renton Stocks adegquately mapped. Detailed geclogical:
mapping (1:16688 scale) could identify specific areas for further
mineral exploeration and possibly show relationships between the
varicus pulses of intrusion within the Gibson Stock and certaln
mineral occcuwrrences. '

The limits of mineralized zones and asscciated alteration
are not defined to the east of Cornell Mountain. More areas of
mineralizaticon. complimentary to that seen to the west of Connell
Mouritain, may be present te the east. Because of extensive
drift cover boulder prospecting and i1l gecchemistry may be
required in order to  evaluate the mineral potential of these.
areas. :

Aurifercus parts of the porphyry copper system on Connell
Mountain have been identifiedi the geochemical data would
indicate that the potential for large tormnage auwriferous porphyry
copper deposits is noet favouwrable. However gold vein type
deposits are present and warrant fTuwrther exploration. AT
effective exploration approach would be systematic detalled near
surface till sampling and gecchemical gold analysis of the ~63 P

fraction. Undiscovered Sb — Au vein deposits probably occocw in o

the metasedimentary rock peripheral to the Benton Steck. Dther
felsic stocks in the area such as the Sharp®s Mountain  and South
Wocdstock stocks contain anomalous  Au and As. the latter also
exhibits phyllic alteration. Hence these stocks as well as the

north  Woodstock Stock  and  Eilmarnock Settlement area would be
targets that merit evaluation.

In additiocn to detailed gecleogical mappings gffective
exploration technigue to screen faveouwrable targets in this area
would be systematic till gecchemistry and gold analysis of the
—-6Ar  fraction. Initially, the near suwface tills could be
sampled at 1 kilometer centers. As an aid to geclogical mapping
of the area an airborne gradicometer suwrvey would be an asset.
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