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1.0 INTRODUCTION

1.1 Summary

The discovery of radicactive rhyolitic boulders in the fall of 1976 '
initiated the present interest in the volcanic assemblages forming

the core of the Cobequid Mountains. Consequently, a 752 claim block
centered about the Wentworth Valley in Nova Scotia (Cobequid IV, see
Figures 1 and 2); was acquired in Novgmbér of 1976. A limited prospect- .
ing and diamond drilling program was carried out before the end of that

year.

The 1977 exploration program consisted of helicopter-borne radiometric,
magnetic and q;ectromagnetic surveys, prospecting, bedrock mapping,
geochemical sampling, ground geophysical surveys (magnetic, electromag-

netic and induced polarization surveys), and diamond drilling. One

-hundred and thirty line miles of grid were cut on the property in July

and Aupust. The field work lasted from early May through to December.

" The 1978 exploration program consisted of bedrock mapping, prospecting,

soil geochemical sampling (as a follow-up to the previous year's finds),
diamond drilling, and reverse circulation deep overburden sampling.
The field work lasted from early May through to November.

The 1979 exploration program included the on-going bedrock mapping,
prospecting, seoil geochemical sampling and reverse circulation drilling
programs. In additionm, ground geophysical surveys (EM-16 and magnetic
surveys), and a combined detailed mépping and whole rock geochemical
analysis program (to fiﬁe alteration patterns) were initiated. The

field work lasted from early May through to December.
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Finally, the 1980 exploration program consisted of the continuation of

the bedrock mapping, prospecting, whole rock geochemical sampling, and
reverse circulation drilling. A Pleistocene geology program,'to char-
acterize ice movements and locate scurce areas for boulder‘s,' was initiated,
and diamond drilling was renewed. The field work extended from early

May through to December,

" Exploration efforts in Cobequid Block IV for 1981 were confined to the

Byers Brook Formation (previously Earltown Sequence) of the Fountain

Lake Group. Donahoe and Wallace, 1979; (see Figure 3).
The field work, as follow-up to earlier prospecting, consisted of detailed
stratigraphic mapping of three north-south ridges, referred toc as West

North River ridge, Whippey Lake ridge, and Byers Lake ridge.

Prospecting was done in Block IV by a two-man crew. Prospectors were

'equipped'with BGS-1SL scintillometers and an EDA GRS-500 discriminating

scintillometer, to measure radioactivity.

A geophysical program, consisting of am EM-16 survey was done to test
conductors in the Byers Lake area. The field season extended from early
May to early October.
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 TABLE T

.COBEQUID TV
Land Retained For 1982

MAP LICENCE NO. TRACTS CLAIMS
11E-11-B 1350 46v N-Q
477 487 J-Q
11E-11-B 1351 49y/50¢Y 51v A-Q
: 52V G,H,J,K,N,0,P,Q
53 N-Q
11E-11-B 1352 687 69,70 A-Q
71 A,B,C,D,E,F,G,H,K,L,M
727 A-F
11E-11-B 1353 757 B, C, D
' 767 A,B,C,D,E,F,G,H,L,M
77 A-P
11E-11-B 1357 54y U N-Q ,
| 58" F,GyH,J,K,L,0,P,Q
11E-11-B 1358 6367 v " A-Q
647 N-Q
65V J,¥,L,N,0,P,Q
66V - A,B,C,E,F,G,H,J,L,M,N,0,P,Q
11E-11-B 1359 7877978078,87  A-Q
11E-11-B 1360 87.88789706,07 A-Q
11E-11-B . 1361 102Y S, B, C, D
103, 104 A-M

v
105,106 AQ
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1.2 Personnel

For the 1981 field season, Gulf personnel employed on the Cobequid

Properfy were:

/| BB B B E EHBE s = = B = lE::s: BB B B B BB =

R. Beyers Logger P
G. Davison Geologist T
N. Downey Project Geologist p
W. France Prospector T
P. Gertzbein Geologist T
C. Gower Field Hand T
D. Gower Geologist T
D. Harper Logger P
K. Horan Logger P
Y. Martineau Geologist T
A. Seguin Prospector T
S. Seguin Cbok T
M. Smith Geologist T

T

L. Strom Clerk

Contractors employed on the propérty were:
C. Weatherbee - Backhoe Operator
Wentworth, Nova Scotia
St. LamBert Drilling Co. Ltd.
' - Diamond Drillers,
Valleyfield, Quebec
H. C. Teng - Geological Consultant

Antigonish, Nova Scotia

All work was done under the supervision of Mr., C. R. Burkhart and

Mr. G. I. Pearson, of Gulf's Toronto office.
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2.0 GEOLOGY

2.1 Regional Geology

The Cobequid Mountains form an east-west trending 200 km long upland
across north-central Nova Scotia. The mountains consist of variably
deformed Precambrian crystalline metamorphic rocks (south) and Silurian
to Lower Carboniferous volcanic and related sedimentary sequences
(north}, intruded by numerous phases of granite ané diorite (central).
These rocks are juxtaposed with Pennsylvanian and Triassic graben fill-
ing red beds to the south, and unconformably onlapping open-folded

Pennsylvanian red beds to the north.

Figure 3 shows the geology of the Cobequid Mountainé accoxrding to
Donahoe and Wallace (1980). The reader is referred to their work
(Donahoe and Wallace, 1980, 1979, 1978, 1977, and 1976), for additional

information on the geology'of the Cobequid Mountains.

2.2 Detailed Surficial Geology

2.2,1 Introduction

Exploration efforts in Cobequid Block IV for 1981 were confined to the
Byers Brook Formation (previously Earltown Sequence) of the Fountain

Lake Group. (Donahoc and Wallace, 1979, 1980; see Figure 3). The Byers
Brook Formation is composed dominantly of rhyolitic ignimbrites and ash
fall tuffs, with local basalt and rhyeclite flows, mud flows, and volcano-

genic sediments.
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The field work entailed detailed stratigraphic mapping of three north-
south ridges, referred to as West North River ridge, Whippéy Lake ridge,
and'Byers Brook ridge. Bedrock mapping was done in recsponse to anomalous
radioactivity discovered by earlier prospecting. All personnel were

equipped with BGS-1SL scintillometers for measuring radiocactivity.

In addition to detailed mapping, a comprehensive reinterpretation of

previous mapping was attempted in order to produce a crude stratigraphy

ﬁ

for the felsic volcanic pile. (See Plate E26, 1 inch = 1/4 mile).

2.2.2 General Geology

— =

- 2.2.2.1 Geological Setting

The Byers Brook Formation is composed of east-west to northwest-

[re——
-

southeast (120°) trending, steéply dipping, ash flow tuffs (ignimbrite),
subaerial and waterlain ash fall tuffs, basalt flows, volcanogenic
sediments, rhyolite flows and mud flows. No laterally extensive strati-
graphy ié observed within the formation, bﬁt a crude stratigraphy has
Eeen pieced together (Figure 2), by interpolating betwéen areas_of
sufficient exposure to define a local stratigraphy. Top indicators

within the volcanic pile indicate that it youngs north-northeast,

Basalt flows within the Byers Brook Formatidn increase in frequency to
the northeast, and the formation lies in gradational contact with the
'overlyingl(younger) Diamond Brook Formation, which consists mainly of
basalt flows. The Diamond Brook Formation has been dated as Mid

Devonian using spores (H. V. Donahoe), implying a Devonian or older age

- for the underlying Byers Brook Formation.

e e = B2 BB = E B8 B4
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The Byers Brook Formation is intruded by diorite and granite. The dio-
rite occurs throughout the formation as small sills and dykes, and locally
forms the dominant lithology. It contains 46 to 54% SiOz, and generally
consists of aphanitic fine grained euhedral plagioclase surrounded by
anhedral ferromagnesian aﬁd oxide (mainly magnetite) mineral aggregates
(ophitic texture). Locally, the diorite contains a thin green sericite
and chlorite weathering rind. Cross-cutting mafic dykes indicate more

than one intrusive pulse,

The granite (Byers Lake Granite; Donahoe and Wallace, 1980), unlike the
diorite, is restricted to the southern margin of the Byers Brook Forma-

tion, where it forms one large pluton. It contains 70 to 75% Si0,, and

s
varies from a very fine grained micrographic texture containing miaro-
litic cavities near the contact with the Byers Brook Formation, to a
medium grained hypidiomorphic texture farther south. The very fine
grained micrographic texture consists of eutectic crystallization of
quartz and potassium feldspar, and together with the miarolitic cavities,
impiies rapid near surface cooling. The medium grained hypidiomorphic
texture to the south comsists of 5 to 15% euhedral plagioclase (albite-
oligoclase) crystals surrounded by 35 to 55% euhedral potassium feldspar
and 25 to 30% anhedral-quartz and minor hornblende filling the inter-
stities. This texture suggests slower deeper level crystallization and
taken in conjunction with the shallow level texture to the north {(near
the Bfers Brook Formation) indicates the granite has been rotated on

its side, possibly as one competent block along with the Byers Brook

Formation.

The granite has been dated using the Rb/Sr method at 331 T2y m.y.

- {Cormier, 1979). Field relationships suggest the diorite dykes can be
both older and younger than the granite, indicating at lcast two discrete
periods of mafic intrusion, or that the diorite and granite are roughly

cocval, with locul remobilization of these while still in a plastic state.

(jffﬁk
Gulf)
N
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Geochemical studies of these rocks (Teng, 1980), indicate the félsic
volcanics of the Byers Brook Formation and the Byers Lake Granite are
co-éanguineous, and together with the mafic rocks, form‘an anorogenic
bimodal suite consisting of K-rich tholeiites and K-rich rhyolites.

The age discrepancy between the Byers Brook Formation and Byers Lake

Grahite may be due partly to error in dating techniques (in both spores
and radiometric data), and partly to the difference in cooling rate be-

tween the volcanics and the granite.

2,2.2,2 Stratigraphy

The stratigraphy of the Byers Brook Formation is largely unknown at

- the present time. The presence of diorite intrusions, plus the fact

that the strain in such brittle rocks has been taken up by faulting,

complicate the already difficult task of mapping volcanic rocks.

The oldest rocks within the formation probablyllie to the southwést,
since bedding tops point north-northeast. No stratigraphic basal contact
has been.found, it is everywhere intrusive.with Byers Lake Granite. The
southwesternmost rocks consist of a thick succession of undivided ash
fall and ash flow tuffs with minor sandstone interbeds. They are located
on the west side of the Wentworth Valley near the ski slope. This succe-
ssion is juxtaposed to the west (by a north-south fault along the Went-.
worth Valley) against sediments containing Silurian brdchiopods. The

Silurian sediments (Wilson Brook Formation; Donahoe and Wallace, 1980),

" may represent the original host to the Byers Lake Granite and related

Byers Brook Formation, and their presence is consistant with the sugg-

ested southwestward base for the Byers Brook Formation.
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Stratigraphically above the "basal' undivided succession of ash flow
and fall tuffs with minor sandstone interbeds, is a thick (about 130
metfes) conglomeratic unit containing mostly felsic voléanic pebble to
cobble sized clasts and minor sandstone interbeds. Large boulders of.
very similar conglomerate occur up to three kilometres to the east, and

the unit may form a major marker horizon with the pile.

The O Zone (see 1980 Cobequid IIT Assessment Report), lies roughly
eastward along strike of this unit. This zone has poor exposure, but
detailed boulder studies suggest the bedrock consists of thick conglom-
eratic sediments and ash fall tuffs, possibly correlative with the con-

glomerate unit to the west. Beneath the O Zone, conglomecrate horizons

. lies interbedded with ash fall tuffs, conglomerates, and sandstones.

These may be laterally equivalent to the undivided '"basal'' succession

to the west.

Yet farther east from the O Zone, lies the J Zone (see Figure 2); Large
boulders of conglomerate similar to those found at the O Zone and to the
conglomefate unit mapped to the west (near.the ski slope) occur just
north of the J Zone. This would seem to indicate that the J Zone
stratigraphy is laterally equivalent to the interbedded ash fall tuffs
and sandstones at the base of the O Zone and to the "basal' succession

farther west near the ski slope.

The oldest unit of the J Zone consists of a basalt flow unit (~~75 metres)

“intruded in the south by diorite containing ash fall tuff blocks. The

basalt is locally vesicular near the top. Above this lies a 100 metre

thick unit of grey waterlain ash fall tuffs. Individual beds in this

_unit vary from 30 centimetres to 2 metres in thickness. This ash fall

tuff wnit is overlain by a thick (~300 metre) composite ash flow tuff

i
Gaid
oA
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unit, locally erosional into the underlying ash fall tuff. The ash
flow tuff is in turn overlain by waterlain green to black ash fall
tuffs. Finally, this entire assemblage appéars to lie stratigraphically

below the conglomerate "marker" horizon.

Farther east of the J Zone, the conglomerate "marker" horizon is lost
in a major northwest-southeast trending lineament extending from the
Fast Wallace River valley throggh to Debert Lake to the southeast.

Detailed work near and along this feature indicate a prominent embay-

ment exists in the Byers Lake Granite, containing texturally and

structurally anomalous felsic volcanics.

The DF Zone (see Figure 2}, lies south of this major lineament and to
the southeast of the J Zone along the east-side-down offset in the
granite-volcanic contact. Drilling indicates extensive fracturing
along this offset and it probably fepresents a fault (G. Davidson,
1981). Stratigraphy in the DF Zone consists of a basalt flow overlain
by a black, very fine grained, laminated, volcanogenic sedimentary
unit. This waterlain unit appears to be overlain by an anomalously
striking (north-south) composite ash flow sheet. This.sheet roughly
consists of alternating layers of highly developed eutaxitic texture,

with massive potassium feldspar rich, or lithophysae rich layers.

The aﬁomalous strike of the DF composite ash flow sheet appears to
return to normal (090° to 120°) eastward in the SL Zone (see Cobequid
III 1980 Assessment Report), but returns to north-south trends near
Debert and Big Snare Lakes (along the lineament).l The rocks near
Debert Lake and Big Snare Lake consist of ash flow tuffs, lithic ash

fall tuffs, minor basalts, and sediments, centercd about a possible

B = - e - e B B B OB B =B B B B B B 85 2
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flbw banded rhyolite dome. Some mappable ﬁnits here become totally
fragmented along strike (B. E. Jones, pers. comm.). One unit near Big
Snare Lake consists of 90%; 1 to 5 millimetre quartz spheres in a
highly silicious matrix. The unit is best described as a "froth".
Abundant pyrite and high silica and fluorine also characterize this

anomalous area.

The anomalous geology occurring within the embayment in the Byers Lake

=

Granite (along the Fast Wallace-Debert Lake lineament), as found in

the DF Zone and eastward to Debert Lake, may be laterally equivalent

by A

to the stratigraphy described to the west (below the conglomerate
"marker"), but certainly is not lithologically correlative. Different

. volcanic processes may have been involved in the formation of each.

Stratigraphically above the conglomerate "marker" horizon, lies a

thick ash fall tuff unit. In the west, near the ski slope, this unit
consists of about 200 metres of grey to green, waterlain, ash to.lapilli
sized tuff. Little information exists at present on the eastward extent
of this unit. '

Above the thick ash fall unit in the west lies a 500 metre thick compo-
site ash flow tuff unit containing minor ash fail tuff horizons. This
unit may be traced roughly 2 kilometres eastward to a diorite plug, but
reconnaissance mapping on the grid indicates it may extend to the east

along strike.

Lying above this thick, composite ash flow tuff unit lies a succession

of thinner (~75 metres) alternating ash fall and ash flow units. These

e B =2 BB B BB e BE=

hecome interlayered with basalt flows to the cast-northeast, higher up
the sequence, and are unconformably overlain to the north (near the
northern boundary of Cobequid TI1) by shallowly dipping onlapping
Carboniferous sediments.  This contact forms the prowminent scarp to the

south atong Ilighway 248 between Wentworth and Annandale.

-
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Reconnaissance mapping near Byers Brook and along strike of the ash flow
and fall tuff succession described above, has revealed a similar strati-
graphy consisting of lithic ash fall tuff, basalt and ash flow tuff units.
The 1lithic ash fall tuff forms a thick (> 80 metre) basal unit contain-

ing 0.1 to 2.0 centimetres angular volcanogenic lithic clasts occurring

in 0.5 to’'5 metre thick beds alternating with 10 cm thick fine ash beds.

/B B= B =B B

The unit may have been reworked to some extent. Above this lies a 20-30

metre thick basalt flow unit with a vesicular top, overlain by an ash flow

=
-

tuff unit of unknown thickness. The ash flow tuff unit contains local

fluorite filled vugs, complete silicification of some flows, and a layer

composed of 70 to 90%, 2 to 10 millimetre quartz "spheres". The locally
high silica and fluorite content of some flows, and the presenct of

"frothy" flows are both reminiscent of the flows to the south near

e

Debert and Big Smare Lakes, indicating the possibility that the anomalous

situation to the south (within the granite embayment) propagated up the

r—
-

volcanic pile.

Little detailed work has been done on the eastern portion of the Byers
Brook Formation (roughly east of Byers Lake) previous to 1981. No
marker units are known, which could be used for crude correlations. A
thick {~1 kilometre) pile of basalt flows centered about Whirleywaugh
Lake has been interpreted by Donahoe and Wallace (1980}, largely from
magnetite survey results. East of the basalt pile, along the old
Truro-road, is a thick (~.3 kilometre) succession of potassium feldspar
and quartz crystal rich ash flow and ash fall tuffs, fine ashy sediments

to coarse conglomeratic sediments, and minor basalt flows near the top.

= =5 BB = =

Diorite sills and dykes form up to 50% of the bedrock in the southern

(lower) part. The stratigraphy trends predominantly northwest-southeast

(120°), but has as yet not been extended to the cast or west.




'2.2;3.1 - Introduction

:} @BEﬂﬂEﬁ]mmcmﬁamakgéﬂmcxﬂeoEaﬁmmﬁﬂoxﬂ'ﬁf .

2.2.3 Geology of West NorthIRiver‘Ridge

The West North River ridge is a north-south trending ridge located just

west of the old Truro-Tatamagouche road, in the eastern part of Cobequid

‘Block IV. Mapping wéslcontrolled‘by a flagged, 1050 metre grid with a

chained north-south base line and cross lines at 50 metre intervals, ex-

tendlng 200 metres each side of the base line.

B Detalled mapplng was done to deflne the stratlgraphy in areas w1th anomal—

ous rad10act1V1ty

. The geology along the ¥West North Rlver rldge consists of a series of east

to southeast trendlng 1gn1mbr1tes, ash fall tuffs, and several volcanogenic
sedimentary horizons. Dioritic sills and plugs have 1ntruded all units in

the sequence.

- The stratigraphy is‘systematiCally described in order of occurrence from

south to north, in the mext section. Units are numbered to coincide with

- Plate 2-1.

2.2.3.2 Description of Units (Refer to Plate 2-1)

Unit # I: Unit # I is'the'southernmost unit in the stratigraphio sequence,

“and thus the oldest umlt included in this traverse. It isacrystal rich

1gn1mbr1te, composed of approxlmatoly 80%, 1.0 mm euhedral K- -feldspar and
quartz crystals in a grey glass grourdmass. It has well developed 2-15

- mm fiammi which are also strongly porphyritic. The rock contains minor

-quantities of 1.0 cm subangular lithic fragmenfs. Small magnetite vein-

lets cut the rock at random orientations.

f:.iz L



it il

EEEE: .E§§§ = F=;ﬂi == lr——ﬂ.

—

.

- @mﬂ{} Rﬂﬁm@waﬂq@caénej@@ Lirnited RS 13 )

- Foliation {(from fiamml) is ;bnsistant between 120° and 130°.‘ Con£acts

were not exposed and the thickness of the unit is unknown.

Unit # TI: North of Unit # I is a crystal rich ash fall tuff, It is simi-
lar to Unit # I, being composed of approximately 80% euhedral to subhedral
K-feldspar and quartz crystals in a grey glass groundmass. It is very

similar in appearance to the underlying ignimbrite except it has no fiamme,

“thus its designationuas ash fall. It may be laterally eqﬁivalent to ignim-

brite to the east. It is on strike with the eastern ignimbrite which has a

strongly developed eastefnly striking fabric (120°) derived from flattened

pumice. Diorite has intruded along the contacts and the true thickness of -

the unit is unknown.

tnit # II1: North or overlying the ash fall tuff is another unit of cry-
stal rich ignimbrite. It is composed approximately of 60-80% quartz and
K-feldspar crystals in a pink to greenish-grey glassy matrix. ' This ignim—i
brite contains 1-15 cm fiammi, which are crystal rich like their host.

Fiamme are diagnostic of ignimbrites. The thickness of this unit is unknown.

Unit # IV: The underlying ignimbrite grades upward,'over 1.5 metres, into
a 1 metre thick ash fall tuff. The tuff unit is pitted, green-grey in colour,
and of similar composition to the underlying ignimbrite. Unit # IV is the

ashy top of the ignimbrite, The'upper contact is not exposed.

Unit-# V: Next in the sequence is a unit of waterlain, crYstal rich ash-
fall tuff, composed of approximately 90%, 0.5 mm to 1 mm subhedral feldspar
and quartz crystals.” The ash was deposited- in regular lmm to 10 cm thick

layers with little compositional difference, (evidence of waterlain deposi-

tion). The unit has a sharp erosional upper contact, indicating a period

of non-deposition. It is 5-10 metres thick.
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Unit # VI: - Following this petipd:of nonfdepdéition a.wétérlaih‘ashy
sedimentary unit was deposited. This unit is a very fine-gréined_and
finely laminated (laminations approximately 1.5 mm thick). The lam-

inations are convolute, the cause of which is suggested to be slumping

or fluidization duringdewatering. The rock is black in colour. It is
locally silicified and takes on an appearance similar to flow banded

thyolite. The unit is 1 to 3 metres thick.

!BEE;f_E£I= This unit is adevitrifie& igﬁimbrite.of rhyolitic com-~
position. " It is grey'iﬁléolour and contains less than 1% disseminated
sulfides. The ignimbrite is locaily up to 90% devittified; Devitri-
fication occurs in the form.of 1 mn spherdlites."Whére devitrification

is further_advance& the rock is less resistant to weathering'than in

the more glassy portions. The ignimbrite is erosionéllinto the laminated |
sediment underlying it, and has‘iﬁcorporated fragmeﬁts_of the reworked |
ash into its base. Secondary flow, layering has deveioped'as 3 to 10 mm
laminations. The orzentatlons of the flow layers are highly. 1rregu1ar
suggestlng a hlgh degree of flow fbldlng Anomalous rad1oact1v1ty occurs
in this unit near a dlscordant 1 metre th1ck layer, trendlng 060°. The

fabric in this dlscordant unlt could be the result of strain and 1t is’

' p0551b1y mylonite. The host rock at the shOW1ng is red to p1nk (hematlte

alteration), and contalns 5 to 25% euhedral whlte feldspar crystals w1th

only minor quartz. The_unlt 15 locally 11th1c‘fragment rlch,_suggestlng _

several ignimbrite flow bases and consequently a composite ignimbrite

cooling unit. The unit is faulted near its upper contact. Diorite has

1ntruded along the upper contact and the true thlckness 1s not known

Unit VITI: There is a comp051te unit of crystal rich 1gn1mbr1te -north

of the dev1tr1f1ed ignimbrite. .The rock contains 70 to 90%, 0.5 nm

to 1.0 mm subhedral to eﬁhedral foldspar.and quartz érystals in a glass
groundmaés.. A strdng fabric is deveiopcd, which élwgys strikes between .
110° and 130°, The fabric can onlf be described as cryptic lines, which

have so far defied definite identification. They may be cither highly
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flattened or wispy fiammi or collapsed gas tubes. . -The 1ower f:t‘ Ce
contact, trending at 090°, is dlscordant with the con51stent 120°
strlke of the fiammi. There is most likely a fault contact between
this unit and the underlying devitrified ignimbrité. A less likely

alternative for the orientation of the contact is irregular paleotopo-

graphy.

Unit # IX: This aphanitic ash fall tuff unit may be a layer incor-
porated into the Unit VIII ignimbrite cooling ﬁnit. The rock is grey
to pink in colour and is very.siliceous. The rock is nondescript in
hand specimen but in thin section there is an aphanitic groundmass
with rare bipyrami&al quartz phenocrysts. It contains 3-5% irregular
chlorite and saussurite clots which are often associated with hema-

tite. Spherulites are rare and are microscopic.

Unit # X: Grey to black fine grained voléanogenic sedimentsllocally
overlie the ignimbrite, ash fall tuff sequence. The sediments are
bedded and contain crystal and lithic fragments. Exposure is not good
but thére is a high concentration of baséltic boulders in this zone
and it is suépected that the sediments are intercalated with basalt
flows. There are only several of these sedimentary outcrops so the

nature and extent of this unit is unknown. ' : .

Unit # XI: The northernmost unit in this sequence is an ashy sedi-

mentary unit. The outcrops are highly sheared. There are rare 5 cm.’
thick beds of coarse ash size material interbedded with black, very
fine ashy sediments. The coarser beds have wavey, dlffuse contacts,

due probably to fluidization durlng dewaterlng

Unit # XI: All wnits in the sequence have been intruded by fine
ophitic diorite to aphanitic black to greenish black diabase. The
greenish black colour is due to chloritic alteration. The intrusives

contain abundant magnetite. They form sills in the northern part of

the area and a plug containing xenoliths of the host rocks occurs in -

the south.

s
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2.2.3.3 Comments

The northern part of the area is enriched with sulphides, mostly

pyrité._ The sulphide enrichment grades southerly into a zone of mag-'
netite enrichment. Magnetite sometimes forms pseudomorphs of pyrite.
This change from iron sulphides to magnetite correlates agreeably with
the increasedhpresencc of diorite in the Southern-part of the area.
Anomalous radioactivity has been discovered in the southernmost part -
of the area,-(Unit # I). Total counts are over 1000 cps and'ﬁranium/
thorium ratios are high. The uranium/thorium ratios which is 1.7 in
the northern part of this anomalous zone shows a stready increase to

6.0 in the southern part.

The sequence is composed dominantly of ignimbrites, indicating that

there were several periods of explosive volcanism separated by periods
of relative quiescence. The periods of quiescence were long enough to

allow the accumulation of significant thickness of ash fall tuffs and

. minor reworked sedimentary horizons. . A periocd of non-deposition occurred

after the accumulation of ash which formed Unit # V. There must have
been some form of subsidence in the area to allow the formation of the

water filled basin in which Unit # VI was deposited.

The areaz is moderately faulted with two major fdult'séts, one set trend-
ing east-west and the other set trending northeast. The amount and dir-
ection of the offset along faults is not known, howevér, there is a fault
contact between the devitrifed ignimbrite (Unit # VII), and the tfystal
rich ignimbiite, (Unit # VIII), so movement along some faults may be

substantial.

Diorites and diabases show cross-cutting relationships so therc was more

than one intrusive pulse. The diorite predates the faulting. S
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2.2.4 Geology of the Whippey Lake Ridge (Refer to Plate 2-2) ‘

2.2.4.1 Introduction

The Whippey Lake ridge cdnsists of a north-south trending gentle itidge
immediately west of the old Truro road. The backbone of the ridge con-
tains relatively gobd bedrock exposure (15 to 25%) and as such Forms
the ideal terrain for wquing out a local stratigraphic section through

the Byers Brook Formation.

The mapping was done along a 2 km chained compass line, from the Scott
Paper 1ogging road at the northern end of the West North River ridge in
the south, to the Whippey Lake road in the north (see Plate E26). The

line was chosen to roughly coincide with known showings in the area.
The section roughly consists of a northwest-southeast (~ 120°) striking
succession of ash flow tuff and/or flow banded rhyolite with minor ash

fall tuffs, basalt flows and conglomeratic to fine grained volcanogenic

in the next section.

2.2.4.2 Description of Units

Unit 1: The southernmost unit of the ridge consists of crystal rich
ignimbrite containing up to 50% 1.0 mm euhedral to subhedral potassium
feldspar_and quartz crystals. The thickness of this unit and the nature
of its contacts are unknown. The unit occurs only as sub-outcrop.

Unit 2: * A scdimentary unit grading northward from a pebble and cobble

ortho-conglomerate to a sandstone, lies north of the crystal rich uash

flow tuff. The clasts (~ 75%), consist of rounded cquant to ohlate
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fragments of ignimbrite (some crystal rich) and ash fail'tuff, rhyolites,
and minor fine grained ashy sediment. The matrix (~25%) consists of a

greenish-grey, fine to medium grained ash fall material, which locally

" forms thin (~—40 cm) ash fall tuff beds within the conglomerate. Further

north, the conglomerate grades into a laminated (~5 mm), fine grained,
purple ashy sediment with minor layers (~4 cm), containing coarser ash

fall material. Dewatering features occur locally in the fine sediment.

Laminations, ash beds.and oblate orientations all indicate a northwest-
southeast strike for the unit. Grading within individual layers all
indicate tops are to the north. The lateral extent and thickness of the
units are unknowﬁ, but indications are that the unit extends at least 250
metres to the northwest where frost-heaved boulders of similar rock occur,

containing anomalous radiocactivity (Bus line showing).

Unit 3: North of thé sedimentary unit lies a basalt flow (or shallow

level sill) unit. It consists of aphanitic, black to greénish-black (due
to chloritic alteration), massive, locally vesicular rock. The vesicles '
are 1 to 10 mm large, commonly flattened,.and rimmed, to filled'(amygdules).
with light green epidote. The vesicles are locally concentrated in layers
{(up to 50%), which may represent flow tops. These layers and the long éxis

of flattened vesicles have a roughly northwest-southeast strike.

The unit can be traced for 200 metres along strike and is less than 100

metres thick. The nature of the contacts is unknown.

Unit 4: A purple, glassy (to microcrystalline) potassium feldspar rich
ash flow tuff unit lies to the north of the basalt. The unit contains
15 to 30%, 1 to 3 mm, cuhedral potassium feldspar crystals, and has a

local 1 to 10 mm thick northwest-southecast trending sccondary flow fabric.
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Layers or concordant patches of grey aphanitic welded ash occur‘locally,
indicating it is a composite unit. The grey ash layers contain minor
(~ 1%) fine disseminated sulphides. "The unit varies in thickness from

150 to 200 metres. Its contacts are not exposed.

Unit 5: North of the potassium feldspar rich unit, is a unit with a

commonly developed flow fabric and cdntaining ferromagnesian mineral
alteration products. The unit could be a highly welded ignimbrite with
secondafy flowage, or a maésive-to flow banded :h&olite flow. It contains

10 to 30%, 1 mm, euhedral potassium feldspar and quartz crystals; and 5%,

1 mm ovoid oxide and chlorite mineral aggregates (altered ferromagnesian
mineral). A flow fabric'(seCQndéry if its ash flow) consisting of thin

(£1 millimetre) continuous laminations, 1oca11y forming convolute folds,"

is commonly developed. Locally the fock consists of 50% very‘fine (0.5 TR
spherulites occurring in rows-mimickiﬁg the original fabric. Minor disse- =

‘minated very fine sulphides occur locally.

The unit is roughly 300 metres thick, and most likely represents a group
of similar flows. The flow fabric gives inconsistent orientations and is

commonly convolutely folded. The contact with the overlying unit is sharp. -

Unit 6: A crystal rich ignimbrite lies north of the flow foldeé'unit.

it cpntain5'35.to 40%, 1 mm, euhedral potassium feldspar and quartz cry-
stals in grey glass matrix. The unit'contains a local 1.0 mm tﬁick secon-
dary flow fabric near the base. Locally isoclinal folds occur with axial
planes parallel to the fabric indicating a transposed fabric (high strain).
The fabric is constantly northwest-southeast and implies local rheomorphic
{secondary) flow along the base of the unit. |

The unit is about 75 mefres thick and can be traced laterally for 200
metres. It has a sharp basal contact and gradational top {into an ash
fall tuff). '
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‘fash fall tuff contains up to 40 'euhedral 1 mm pota551um feldspar

© crystals: A weak eutaxitic texture is developed 1ocally

‘The unit is roughly S-metres thick and can be traced larerally for
150 metres. The base is everywhere gradat10na1 and the top is sharp

but 1rregular.

- Unit §: North of the ash'fall tuff ié a "basalt" flow or shallow _
- sill. The unit consists of mass:ve greenlsh -black rock, locally con-
- taining up to 20% vesicles. The ve51c1es are locally rimmed wlth llght _

* green epidite.

'*'The_unit is”reughly 10 metres_thick and traceable laterally for 100
“ metres. The base is sharp but irregular (0.5 metre "topography'') and

_ contains up to 40% epidote veinlets. . The top is unexposed.

.Unit 9: North of the "basalt" lies a grey glessy highly welded ash
 flow tuff oT rhyollte un1t whlch 1s similar to unit 5 to the south.
' The'un1t?genera11y contalns a strong 1 fam thick contlnuous, locally - .~
", ; £ ' T:,Locally, the rock con51sts of 909_;;131"
fvery‘flne (0 S.mm) spheru11tes occurrlng in rows m1m1ck1ng the or1g1na1-3
?fabrxc.- Mlnor dlssemlnated very fine sulphldes and 0 5 mm ov01d oxide -
- and chlorite mlneral aggregates strengthen the comparlson with unit 5.

" Few feldspar crystals occur here compared to_unlt 5 however.

. The unit varies in thickness from 5 to 10 metres. The flow fabric gives
" 1ncon51stant orlentatlons and is commonly convolutely folded. The f
‘” upper contact (Obo ) is bharp and doos not follow the reglonal trcnd

“but does not appear faulted.
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‘The ash flow is rbughly 50 metres thick and can be traéedilatérﬁlly for

150 metres. The fabric has a consistant northwest-southeast (110 to 125°)

strike.

Unit 14: Above unit 13 lies a pufple glassy, highly welded ash fiow or
thyolite unit generally containing continuous thin (1 to 2 mm) folded
flow layers. -The_uﬁit is locally massive, and contains minor oﬁoid'oxide
and chlorite mineral aggregates. lLocally, the unit consists of 95% fine .
{0.5 mm) sphgrulites forming along rows mimicking the original flow lami-

nations. No crystals were seen.

The unit varies from 75 to 200 metres in thickness. The fabric has in-

~consistant orientations and the upper contact (090°) does not appear to -

follow the regional trend (120°).

Unit‘ls: A purple crystal rich glassy ignimbrite lies north of unit 14.
It consists of 15 to 60%,.1 mm, euhedral, white feldspar and minor quartz

crystals in a purple glass matrix. deal_angular lithic fragments and a

~poor secondary flow fabric consistant with the regional trend, indicate

it is probably ignimbrite and not rhyolite flow. Boulders containing

well developed, 1 cm, spherulites occur within the unit.

The.unit is roughly 150 metres thick. " The nature of its upper and lower

contact is unknown.

Unit 16: Above unit 15 lies a purple glassy ash flow tuff with a well
developed eutaxitic texture. The rock contains rpughly 25%, 1 mm, euhe-
dral feldspar. The texture varies from elongated grey and pink blotches
to alternating grey and pink streaks. Minor small (1 x 15 mm) £iamme
océur in arecas wherc the fabric is stréngest. Locul phtches,contaiu up

to 70%, 1 mm feldspar and quartz crystals.
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The unit is'rougﬁly 200 metres thick: The‘fabric‘consistﬁntly strikes

northwest-southeast (120°). The nature of its contacts are unknowin.

Unit 17:" The northernmost unit of the traverse consists of purple
glassy ignimbrite or rhyolite flow. The rock contains 20 to 30% euhe-
dral 0.5 to 1 mm feldspar crystals in purple glassy matrix. Minor 0.5 mm

subliedral quartz occurs locally.

The contacts and thickness of this unit are unknown due to poor expo-

sure.

2.2.4.3 Interpretation

- The Whippey lake ridge stratigraphy lies to the northwest, along strike

with the top of the West North River ridge succession. The basal cry-
stal rich ignimbrite unit (unit 1), probably represents a late pulse of
ash, related to the crystal rich ignimbrites occurring near the top of

the West North River ridge stratigraphy, (see Section 2.2.3). This cry-

- stal rich ash flow unit appears to lié_within a succession of volcano-

genic sediments. These sediments, to the south, consist of black, fine
grained, ashy material containing local 5 cm thick beds (the northermost
unit of the West North River ridge). Conglomeratic to fine laminated
ashy sediments (ﬁnit 2}, occur'to the north. The thickness of this sedi-~
mentary succession is unknowﬁ, but its occurrence appears to mark a
turning point in the development of thervolcanic pile (from crystal rich

[~80 to 85%] ignimbrites intruded by dioritic dykes and sills in the

-south, to purple, glassy, -welded ash or rhyolife flows interlayered with

basalts in the north). The sediments themselves seem to represent a
period of relative quicscence with the development of a basin receiving
fine ash, possibly from distal volcanic centres. Thc coarse conglomerate
bed contains only volcanic rocks and volcanogenic sediments (no hasement
clasts oécur], and probably reflects canniballization of the volcanic

pile in response to Jocal readjustments after a period of voleante

cruption (collapse).
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The basaltlc flows or shallow sills (unlts 3 and 8], lylng w1th1n the‘
Whlppey Lake stratlgraphy above the sedlmentary rocks (unlt 23, may
prove to be markers, due to the dearth of mafic rocks in this part of
the strafigraphy. The association of basalt overlying purple sedi- -
ments hére (Whippey Lake ridge), is reminiscent of a basalt flow Qver—
lying a lahar or muddy ash flow unit along strike to the east of West
Branch North River (DaV1dson 19803

" The sedlmentary unit in the Whlppey Lake ridge sectlon is overlaln by

a succession of welded ash and/or rhoyllte flows, The definite welded
ignimbrite units (un1ts 1, 6, 10, 13, and 16), generaily form sheets -
of relatively consistant thickness which follow the‘fegional northwest -
southeast (120°) trend. fhe fabric deveiopéd in these is localized,
and is also cénsistanf with the'regional trend. In one case (uﬁit 6];
a crystal rich ignimbrite grades upward (north) into an ash fall '

(unit 7), of similar composition{

- The more contentious units (units 4, 5, 9, 11, 12, 14, 15, and 17),

. generally form thick layers with more irregular contacts. These units

generally consist of flow folded massive to:crystal rich purpie gIaSS,
locally devitrified to very fine spherulites thch preserve thé originél |
laminations. The units may represent thick rhyolite flows (or domes)h- i
or thick composite ash flow sheets with pervasive welding and secondary

(rheomorphic) flow.

Thick flaw banded rhyelites have been repofted fo the east, above the
basalt and muddy ash flow (mentioned earlier), further supporting the

tentative correlation of these with the Whippey Lake ridge section.
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2.2.5 Geology of Byers Brook Ridge {Refer to Plate E25)

2.2.5.1 Introduction

The Byers Brook ridge is located north of Byérs Brook in the western
part of Cobequid Blpck Iv. 1t lies adjacent to the northeast corner
of the Swan Brook grid. A total of 10,300 metres of flagged lines
with 60 metre separation were laid out on a magnetic north-south grid.
See Plate 4gb. The mapping program was carried out to pré&ide strati-

graphic control for prospecting work carried out in the area.
A thick ignimbrite unit overlies a sequence of interbedded basalts and
volcanogenic sediments. The ignimbrite unit is of interest because of

its anomalously high volatile content.

2.2.5.2 Stratigraphy

The lowermost unit mapped in the Byers Brook area is the top of a ba-

~salt flow. The unit trends 120° and dips steeply to the northeast.

The unit is dark green and vesicular near the top. The lower part

of the unit has not been mapped.

The basalt is overlain by a 135 metre section of interbedded sediments

and ash fall tuffs. The clastic units range from sandstone to con-

~glomerdte. Clasts are subangular to well rounded volcanic material.

The matrix is ash material. Ash fall beds are 5 to 20 cm thick with
internal laminations 1 to'5 mm thick. The unit is grey-green in colour
with local hematized areas. This unit represents a very rapld dumplng

of debris off the volcanic pllC

Overlying the sediments is a 40 metre thick basalt flow. The basalt is
ying

green to red in colour. It is porphyritic, with 5 to 10 mm feldspar
phenocreysts, which conprise 40 to 80% of the rock. The top of the unit

is very well exposed on line J+00 west amd 4+00 north.
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An overlying 7 metre thick cohglomerhtic unit is erosional into the. -
basalt. This unit is composed of volcanic clasts in an ash matrix.
It represents a continuation of the sedimentation that was interrupted

by the emplacement of the basalt.

A 150 metre thick ignimbrite (a composite cpoling unit)‘dvérlieé'fhe
sediment. The numbér of flow units present is unknown. The unit has

a dark red, glassy base with Qell developed flow laminations aﬁ&mflbw
folds. The base'grades up into a massive green fock. Locally, it has '
well developed parting planes separated by 40 to 50 mm. This pérting
imparts a bedded appearance. .Large élongate vugs up t0760 ﬁm byn20 mm
have developed along the partings. Théy are filled With‘euhedrai _
quartz, fluorite and calcite; with ﬁssogiated anomalbus radioactifity.

The central part of the unit grades ﬁp into a lithophysae rich zone. -

" This zone reaches as much as 100 metres in thickness. Locally, the

rock is composed entirely of 1ith0physée 3 to 7 mm in diameter. They

are often open with euhedral quartz and fluorite fillings.

A white weathéring, massive rthyolite overlies the ignimbrite. This

unit has the appearance of a quartzite. It is the uppermost unit -

mapped. Its thickness and extent are unknown. -
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3.0 PROSPECTING

Block IV was prospected extensively by prospectors. - They carried _
either a’ BGS-1SL scintillometer by Scintrex or a EDA GRS-500 discrimi-
nating scintillometer, for detecting radioactivity. Detailed prospect-
ing was done in the areas of West North River fidge, Whippey Lake ridge

and Byers Lake ridge, where anomalous radicactivity was discovered.

Prospectors extensively sampled outcrops in the Byers Lake ridge area
for geochemical analysis.” Only some of the analytical results have
returned from the lab and these have not received interpretive treat-
ment at this time. The results are compiled in Appendix B. Sample

locations are compiled in Appendix A.

Thorium occurrences were examined with a discriminating scintillometer,
in the West North River area, to outline any uranium concentrations.
Thorium values up to 6,000 ppm were obtained. Uranium values:were

generally in the 20 to 200 ppm range.




-'—'*"—" —

@uIr linorals Gunade Limidod -

4,0 GEOPHYSICS

An EM-16 survey was carried out on parts of the Byers Lake grld to
test for conductors. The transmlttlng station used in the survey was
NAA in Maryland. The opérator faced north while taking readings on
the magnetic north-south grid lines. The results are plotted on
Plate 4-1. ' B

Two conductive zones trending approximately 120° are evident in the
data. The southerﬁmost zone produces a weak condﬁétive réspbnse as
might be produced at a stratigraphic contact or by a fault. The _
northermost conductive zone, occurrlng at the northern margln of the
survey, is more strongly conductive. Data is limited on this zone,

but a sulphide-graphite conductive zone is indicated.

S
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APPENDIX A

GEOCHEMISTRY SAMPLE LOCATIONS
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APPENDIX B

WHOLE ROCK AND TRACE ELEMENT GEOCHEMISTRY
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TD: GULF MINERALS CANADA LIMITED

ATTN: G.l. PEARSON . CUSTDMER NO. 284
SUTTE 1400, 11D YONGE STey ‘ |
- TORONTOs ONTARIO ' DATE SUBMITTED
MSC 1T4 o | 25-AUG-81
REPORT 12794 | " REF. FILE 8445-V3

41 ROCKS P.D.#1244T7 PROJECT: COBEQUID AFEL537 FACO08200

WERE ANALYSED AS FOLLOWS:

| UNETS 4ETHOD DETECTION LIMIT
| F PPM : WET 100.000
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WRMIN PPM XRF 10000
MI AG PPH oce 0500
. SN PPM £EMS 3.000
W PPM NA . 1000
P3 PPM . pCe 2.000
U PPM : DNC 0.100
: TH PPM NA 1.000
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E:(I-SE'F'-Si X-RAY ASSAY ILABCRATORIES PAGHE 1
SANFLE © RIO76  RI077  RIOTE  RIO7®  RUOP  RIOZ  RIIOR  RHOF  CRI05  RIIOA
I 3 (2 76.3 76 & 785 803 792 . A7 79.0 76,4 7.1 72.4
a2 10.4- 10,2 10,0 8 33 8. 83 132 10.3 9,39 10.2 0%
0 .09 0. 10 0.07 0.02 . 0.02 0.10 0. 01 0. 03 0. 09 0. 03
I K60 0.13- 009 0. 10 0. 00 0.00 _ 0.00 0. 01 0.03 0.00 0. 00
HAZD 0.91 1.58 0.47 0. 46 0.64 . 348 0.5 0. 46 0. 34 0,37
K20 Y- 5,70 7.19 6. 48 6.51 4.59 677 7.20 7.15 7.38
I - FEO 2.00 2,07 335 1.97 2,13 1.75 104 2.0 0.73 0. 86
, 70 _ 0.02 002 0.02 0.0t 0. 01 0. 04 0. 01 0. 0l 0.0 0. 01
. T1o2 0.3 0. 44 0.32 0.19 0. 20 014 ° 012 0.73 0.1 0. 14
I - P203 0,04 £.05 0.04 0.02 0.02 0. 01 0. 00 0. 03 0. 00 0.0l
1.0 2.47 2.08 200 L73 1.47 .39 T L54 1.93 1.31 131
St 995 9.1 99.4 99.2 9.2 9.2 9.2 9.1 . 9.7 9. 1
._ FEG/HG0 1519 2241 3202 - . - — -~ 106,72 - -
KIO/KI0HRID 0. 8 0. 78 0,95 0.93 0.91 0,57 0.95 0,94 0.9 0.9
I . NORMATIVE MINERAL COMPOSITION (WEIGHT PERCENT)
i [IRVINE & BARAGAR, CAN, JOUR, EARTHECI. £, SZ3(1971)3
] 2.9 4.7 45.5 53.9 51.8 37.0 52.7 . 47.5 50,8 19.4
I ¢ 1.8 14 1.4 0.5 0.8 2.5 24 - 09 2.1 2.0
OR 40.1 34, 8 4.2 39.1 39.4 - 277 41.0 43.9 43.2 4.7
AR 7.9 13.8 37 4,0 55 30, § a1 Lo 29 2.7
I AN 0.2 0.2 0.1 0.0 0.0 0.4 0.0 0.0 0.0 0 1
LC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
KE . 0.0 0.0 .00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I kP 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
bi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I BN 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
F& 0.3 0.2 1.4 0.0 0.0 0.0 0.0 - 05 0.0 0.0
FO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I FA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
" <0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
: HT 0.2 0.0 2.7 0.9 1.4 0.6 0.0 2.6 0.0 0.0
, IL 0.7 0.8 0.6 0.4 0.4 0.3 0.0 9.5 0.0 0.0
CR 00 7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 -
"R 1.8 2.0 0.0 11 0.7 1.3 1.2 0.0 0.8 1.9
BF 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.0
PY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
N3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I]] KS 0.0 0.0 0.0 0.0 DO 0.0 0.0 0.0 0.0 0.0
: RU 0.0 0.1 - 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1
- oo 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
: ’]] RECAST TO 100X _
_ R 16 23 8 12 5% 7 8 ) 4
, 0’ 63 il 92 91 83 a8 93 92 94 94
COM T 0 0 0 0 "0 1 0 0 0 0
I]]_ - RECAST TO 100% _ o
o _ 49 8% » % 54 33 54 50 52 5
R - 42 3% 7 40 41 29 43 4 45 4
' © fNeAB 9 i5 4 4 ¢ 32 3 4 i3
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SH}SEPHBj  X—RAY ASSAY LARORATORIES PAGE 2

SAMPLE _ 1076 RI077 . RIO78  RI07¢  RI0I  RH0Z  R1103  RILO4 RIS RIIOH
I Ko 18.0 3.0 3.0 72.0 24,0 9.5 6.0 35.0 5.5 140
" F 200 260.0  250.0 1800 180.0 2100  20.0 1900 2200  {70.0
- TH . 73.0 20.0 24,0 21.0 70,0 30,0. 72.0 70.0 280 25.0
I W 5.0 10.0 -1.0 -0 T -0 5.0 -1.0 50 1.0 -1.0
"~ PR - 47.0 88.0 8.0 . 150.0 85.0 2.0 470 170.0 1.0 340
: 7 - 75.0 430 28.0 5.0 1200 58, 0 2.0 2100 70.0 17.0
N 18.0 77.0 1.0 4.0 83,0 9.5 14.0 75.0 9.5 10.0
I SRR . 160 200 160 70 90 100 20 . 1% 10 10
B i 80.0 1200 620 57.0  150.0 7.5 53  260.0 4.3 6.5
{R203 400 330 300 370 430 760 . 290 260 260 300
I SN ' X 7.0 5.0 30 5.0 156 5.0 50 20 50
IR N 180 . 200 140 140 380 1380 160 370 450
. 5R - 30 30 0 - 2 30 20 20 10 10
RR 380 320 430 380 380 250 330 420 410 310
]] w6 R N 1.0 1.5 ) 1.0 -0.5 ~0. 5 70 -5 - -0.5
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sﬂ-SEP-—ai _ X—RAY ASSAY LARORNTORTESR PAGFE 3
SARPLE S RI107  RI1G3  RI10Y  RILI0  RILLL  RINZ  RILIZ RUMA RILES  RILLS
I 8102 - 7.1 72.3 74,0 75.2 723 . 75.2 75.7 g1 71.7 7.2
AL703 _ 9.80 13.5 13.2 10.5 14.3 15 10. 4 8.70 17 107
cao 0. 04 0. 46 0.06 0. 03 0. 08 004 0. 03 0.02 0.07 0. 03
[ HGD 0. 04 0.13 0,09 . 074 0. 02 0. 68 0. 96 0. 00 0. 02 0. 70
NAZD 135 369 1. 84 0,51 4 08 1.14 0.54 210 2.35 0.59
K20 475 .79 5.55 5.70 3.94 387 549 4.5 4, 44 5. 21
I FEG 1. 64 2.7 2.01 259 219 2.74 278 1,30 1.22 2.74
NG 0, 02 0, 06 0,03 0.03 0.03 0. 04 0. 04 0. 01 0.02 0. 03
T102 0. 43 0. 18 0.18 0. 39 0. 19 0.37 . 0.40 0. 10 0.12 0. 52
I P205 0. 04 0. 04 0. 01 0. 04 0. 0} 0.03 0.04 0.00 0.01 0. 04
L0 1. 2,31 1. 39 216 277 1.93 247 247 1.08 .47, 265
SUN 9.2 99. 1 7.4 98.9 99.3 93.4 99.2 9.2 993 935
]] FEQ/MG0 89.89 1748 2120 35 8998 4,07 2.90 — 526 - 3%
KZ0/K20+NA20 0.76 - 0.5 0.75 0. 91 0.49 0.77° 0.91- 0.8 0. 6 0. 50
| : ’
| ﬂ]] NORMATIVE MINERAL COMPOSITION (WEIGHT PERCENT)
| : [IRVINE % BARAGAR, AN, JOUR. EARTHSCI, 8, S22(1971)1]
|
| ﬂ & 56.7 321 §3.0 51.0 34.7 L 51.7 52.4 i7.8 53,5
¢ 3.1 1.5 4.2 3.6 3.3 57 37 .03 20 27
OR 75.9 290 3.8 35.0 240 235 335 71.5 7.0 3.9
AR i1.8 32.0 16.0 4.8 B[4, 101 4.7 18. 1 20.3 52
[[" AN 0.0 23 0.3 0.0 0.4 0.0 0.0 0.1 0.3 0.0
Lc . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
, NE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0
' [[ KP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I ac 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9
' 131 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
[[ HE 0.0 0.0 0.0 0.0 0.0 0.0 60 00 0.0 0.0
| EN 01 0.1 0.1 1.1 0.0 0.9 1.5 0.0 0.0 1.0
F5 0.0 0.3 0.2 1.0 0.1 11 1.3 0.0 0.0 1.0
FO - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
"]’ - FA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
: Ko 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60 0.0 0.0
LA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
: I NT 0.0 - 22 1.2 19 1.7 25 2.5 0.0 0.0 1.4
iL 0.0 0.3 0.4 0.8 0.4 0.7 - 0.8 0.0 0.1 1.0
CR 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hi - L7 0.2 0.9 0.7 0.6 0.2 0.3 1.5 1.4 1.0
I P 0.1 0.0 0.0 0.1 0.0 0.1 01 0.0 0.0 0.1
pY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
K8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
RU 0.4 0.0 00 0.0 0.0 0.0 0.0 01 01 0.0
ce . - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RECAST TO 100%
A8 31 51 32 12 59 30 12 30 43 14
R 69 45 67 ag 40 70 a8 40 57 86
AN 0 § | 0 1 0 0 0 1 0
S RECAST TO 1007 .
a - 80 3 % 5 3 &2 58 53 50 59
B : 27 30 3% C 89 ys] 77 37 yi 28 35
I AN+AR 12 3% {7 5 38 1 5 19 2 &




v

Sﬂ&SEP—SI .~ X-RAY ASSAY LABORNTORTES PAGE 4

SAMPLE - Ho7 R1108 R110% Riti0 RiLi1 R1t12 RI113 RILHd RIS RiT14
HO A 3.0 3.3 13.0 60 Lo 6.0 7.3 6.0 9.0
H Foo. 2000 160 300 300.0 190.0 470. 0 320.0 170.0 230.0 330.0
- TH . 210 34.0 3.0 230 350 28.0 20.0 4.0 0.0 8.0
H “1.0 50 3.0 5.0 -1.0 5.0 5.0 -1.0 -1.0 30
PR - 3o . 30 15,0 82.0 230 7.0 3%.0 8.0 68.0 £3.0
4 13.0 78.0 32.0 62.0 47.0 64.0 76.0 350 30.0 43.0
- cu 2.9 .o 8.0 12.0 6.0 9.3 27.0 11.0 10.0 16.0
" BA _ 160 130 90 190 0 170 180 40 110 {70
= u 3.0 6.0 6.4 150. 0 6.1 8.3 160.0 7.4 8.6 130.9°
CR203 420 300 280 320 200 230 330 330 300 330
SN a0 - 50 3.0 {0.0 3.0 150 5.0 7.0 £0.0 10.9
IR 180 470 460 410 300 ano 330 300 300 331
SR 40 70 20 0n - 40 40 50 0 10 30 ’
RB 190 210 - 280 380 190 310 3D 280 300 35
TR 0.5 0.5 -0.3 0.5 =0, 3 0.3 L0 -0.5 0.5 - Lo
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3| FSFFP-81 X—RAY ASSAY LARORATORIES PAGE 5
SAHPLE RI1J7  RI118 RIS REIZI RI122° RI123 RU24 RS RI2 RHIT
I 8102 79.7 71,2 72.3 76,9 48.5 73.9 72.3 749 719 73.7
. AL203 10.5 132 13.4 1.5 14.0 136 13. 4 132 107 13.8
| cho ' 0. 03 0. 11 0.32 0.05 - 024 0. 04 0. 04 0. 03 0. 04 0.30
| [ NGO - 0. 00 0.33 0.13  0.00 0.35 0.07 0. 15 0. 04 0.23 0.47
| N0 0. 27 3.44 3. 47 1.75 3.5 1.33 2. 05 1.07 1% 7.18
§20 5.33 419 440 5.26 4,28 5. 08 557 5. 80 273 492
FEQ 0.73 3.54 278 1.88 3.86 2.27 2. 78 1. 66 1.90 1,77
U o 0. 07 0. 04 0. 05 0,03 0.05 0.02 0. 05 0. 02 0. 02 0.03
1102 0. 14 0.72 0.21 0. 14 0.75 0.19 0.28 0.12 0.25 0.18
|| L] _ 0. 00 0.07 0.0l 0. 01 0. 09 0.04 © 003 0. 01 0.02 0. 04 .
L0 L 1.62 7223 1.47 1.93 3.08 2.39 2.00 2,31 702 1.85 i
UM _ 98.5 9.5 98.5 99.2 99.3 9.3 2.0 99, 4 9.1 99.2
, H FEOAR0 — 1070 1789 — 1104 338 1846 W4 813 . 10.20
Y K20/K704NA70 0.95 0.55 0.57 0. 81 0.55 0.7 . 0.73 0.84 0. 64 0. 69
m o NORMATIVE MINERAL COMPOSITION (WEIGHT FERCENT) ' _
_ [IRVINE % EARAGAR, CAN. JOUR. EARTHSCI. 82, 522(1971)1 ‘
@ 59.5 35. 6 3.7 5.8 312 48, 1 39,9 7.7 53.4 42.5
m C 1.4 31 2.3 3.8 34 & | 4.0 5.3 24 4.5
R 225 5.5 80 320 2.9 2o 34.0 35.3 2.7 79.9
AB 24 300 30.2 10.9 3.3 L& 17.9 9.3 17.1 8.9
| m AN 0.1 0.0 1.6 0.7 0.6 01 0.1 0.1 0.2 1.5 .
LC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .
NE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
M CKp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
By 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
m . HE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 P
“ EN 0.0 0.2 0.1 0.0 0.3 0.0 01 00 0.3 0.2 :
b F& 0.0 0.8 0.3 0.0 1.2 0.2 0.7 0.1 0.4 0.3 K
i FO 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 .
ﬂ . FA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ¥
4w 0.0 0.0 0.0 0.0 - 00 0.0 0.0 0.0 0.0 0.0 .
LA 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 v
NT 0.0 31 2.0 0.9 3.4 2.0 77 0.3 0.4 0.4 ‘
I 0.0 1.4 0.4 0.3 1.5 0.4 0.6 0.2 0.5 0.4
CR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 B
1 Hif 0.8 0.1 0.4 1.1 0.0 0.4 0.0 1.4 1.5 .5 ph
AP 0.0 0.2 0.0 0.0 - 0.2 0.0 0.1 0.0 0.1 0.0 J
- PY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i
NS 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 .
1 kS 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
RU 0.1 - 00 .00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
cc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. RFCAST TO 100 : | '
Il i3 7 54 50 75 53 7 - 21 43 38 -
(R 93 4 47 74 4 7 &5 79 57 55 .
- N ¢ 0 3 0 0 0 0 0 3 G
. RECAST 7O 100% | | _ , :
SR | I 63 39 37 54 ki 53 43 52 57 4 -
_ 0R 34 72 - 0 -4 30 3 a7 38 7% 32
ANHIR _ 3 K] 24 12 5 i3 20 10 18 22
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S(I-SEP—SI X—RAY ASSAY ILLARCGRATORTIES FAGE & "
_ SHRIE 1i17 RIL18 Rti19 Ri121 R1172 R1123 Rt124 R1125 RiL26 Ri127
KD 55 60 63 85 35 1.5 30 50 4.0 50
L 170.0 230.0 230.0 200. 0 3%0.0 - 280.0 750. 0 320.0 290.0 1700, 0
: ™ ‘ 350 7.0 310 29.0 8.0 2.0 3.0 25.0 26.0 3.0
[T -1.0 50 ~1.0 .0 - 50 50 -1.0 -1.0 ~1.0 -1.0
| B 320 30 20.0 14.0 720 . 14.0 11.0 20,0 1o Ho. 0
N 13.0 72.0 76.0 33.0 530 340 46.0 430 530 84. 0
- CU SR 4.0 7.0 9.0 15.0 120 9.5 j2.0 2.5 19.0
BA 40 140 120 & 150 90 100 50 80 150
Mooy 4.5 14,0 6.5 5.0 9.1 5.7 5. & 6.5 6.2 110.0
. CR03 330 260 270 340 710 230 230 330 350 240
SN 10.0 7.0 10.0 12.0 7.0 10,0 7.0 10.0 7.0 50
i IR o450 260 520 00 260 480 420 270 z10 4%0
SR 0 50 40 10 5 10 20 0 40 30
RB 480 210 240 750 270 270 200 790 180 240

G 0.5 0.5 -0.5 -0.5 . -0.3 -0.3 -0.5 -0.3 =0.5 0.8
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. Fit

‘LA

-SEP-51
SHHPLE R1128
5102 - 72.2
203 _ 14.4
tho 0.03
HB0 0. 05
20 1.72
KZ0 . 570
FEQ C239
KN 0.02
1102 0. 20
PZ03 - 0.0t
Lol , 7. 62
S ' 99.5
FEQ/NGD 48,70

K20/K20+8A20 0.77

R1133

75.8
2.3
0.04
0. 02
1.30
4,85
273
0.03
0.17
0.01
2.3l
9.3

109. 80
0.79

R1135

£8.8
14.0
0.17

1.18 .

2.3%

3 v~y 0
uBIZISES

MO SO e W

9.

3.88
0. 82

R1134

3.0
12.3
0. 04
0.00
3.7
5.87
1.72
0.04
0.18
0. 01
LM
99.2

0. &4

R1137

75.8

ILd
0. 05
0.58
1.80

380

2.78
0.04
0.42
. 05
254

99.1 -

4.82
0.67

RI139

745

1.3

0. 10
0,32
1. 98
4.77
3,24
Q.03

0.61

0.07
216
99.1

10. 3%
0.68

X—-RAY ASSAY LLARORATORIES  PAGE

RI140

76.3
1.7
0.07
0.00
YA
485
1. 33
0. 03
0. 14
0. 01
147
9.7

044

7
RI143

73.3
12.0
0.99
0.7¢
2.3
318
2.87

. R1144

b |
A
L= |

, 0
0. 00
2.5
5.07
183
0.04
0. 16
0. 0!
1. 62
99.0

e e
o

0. 64

CNDRMATIVE MINERAL COMFOSITION (WEIGHT FERCENT)
CIRVINE & EBARAGAR., CAN. JOUR, EARTHSCI. 2, 523197111
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i 30
OR 70
AN 0

RECAST TO 100%
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0.7
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40 2w
o D
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72.5
14.2
.03
0,00
2.8l
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1. 65
0.03
0. 15
0. 0!
1. 70
93.0
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S(lH-SEP-B 1 X—RAY ASSHY LHRDF\;QTDRIES PAGE a8

- SAMPLE 1128 RI133 R1135 Ri134 RI137 RIIZ? ~ RildO R1143 R1i44 R1143

- K - 60 4.5 L5 5.3 L3 1.3 KA 1.0 3.3 340

- F oo 300.0 250.0 430.0 {60.0 400.0 = 320.0 140.0 180. 0 120.0 170. ¢
B TH : 37.0 30.0 30.0 320 220 230 2.0 28.0 2.0 31 0
H -1.0 1.0 100 ¢ - -LoO 10.0 50 -1.0 10.0 -L.0

| FB 310 49.0 37.0 14.0 360 - L0 10.0 320 80 L

IN 30.0 §2.0 210.0 54.0 8.0  &0.0 8.0 160. 0 6%.0 260

m - CU _ 9.0 9.5 18.0 7.0 8.0 1.0 8.5 13.0 2.0 9.5
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