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- not directly related to the pyr1te or.carbon content of the host rocks. The
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The Cinola Deposit is a gold prdperty located on Graham Island, of the

‘Queen Charlotte Islands, British Columbia. -Exploration by several different

companies has. been carried’out since the discovery in 1970. Recent drilling
has delineated ailargé tonnage, low grade gold}deposit ina unique geologic

- setting. The deposit is found in intrusive subvolcanic felsic rocks and

Tertiary volcaniclastic sediments that have been intehse1y brecciated and

~silicified. The mineralization is bounded at its base and on the west side’
by younger normal fault that may have substantial 1atera1_movement.

Gold mineralization is closely associated with the degree of silicifica-

‘At1on and spat1a1]y w1th the felsic 1ntrus1ve rocks. Two types of gold

m1nera11zat1on are present th1ck moderate grade disseminations and th1n,

- high grade veins. Most of the gold is less than 0.5 microns in size but
' free gold is visually observed in quartz veins. The sedimentary strat1graphy'

has no control on the gold mineralization. Similarly, the go]d content 1is

,on1y sulfides of significance in the deposit are pyrite and marcasite.
- Other sulfides have been reported but occur in oniy trace amounts. Altera-

tion consists of strong argillic a]tération.of;the’sediments. Reserves at

 the Queen Charlotte gold property are in excess of 30 million tons containing '

0.06 oz per ton gold. S1gn1f1cant go]d has been encountered in drilling out-

~side the area conta1n1ng the reported reserves Additional surface exp]ora-'
‘tion targets are present. '
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~ INTRODUCTION

- Purpose and Scope

: The purpose of this report is to describe the geo]ogy of the Cinola
Gold Deposit and formulate a genetic model.: The Cinola gold property,

'also known as the "Babe" or Specogna deposit,‘is located at Longitude

.]32 13" W and Latitude 53°'32'N‘ It is 18 km south of the town of Port

; Clements, on Grahan Island in the Queen Char]otte Islands of Br1t1sh -

. Columbia. The deposit occurs at the border between the Skidegate Plateau
“and the Queen Charlotte Towlands on a small hill with an elevation of

- 90-220 m. The area is generally heav11y t1mbered and the c11mate is m11d ‘
but wet. o

H1storj of D1scover¥

Champigny,. S1nc1a1r and Sanders (1980) have prepered ah excellent
report on the discovery and history of exp]orat1on of the depos1t In
summary, ‘the property was Tocated by two local prospectors in 1970 and
was opt1oned to a succession of companies through 1977. These early
Acompan1es did extensive geochemlca1 soil samp11ng, trench sampling and

~moderate amounts of dr1]11ng Conso]1dated Cinola Mines bought the de-
pos1t in 1978 and togetner with Energy Reserves of Canada formed a joint |
venture to explore and develop the property _The joint venture, ‘which be—
'came active in August of 1979, enlarged ‘the h1gher grade ore reserves
that had been discovered by Conso]1dated Cwnola Mines in 1ate 1978 and
“early 1979. The dramatic 1ncrease in the pr1ce of gold dur1ng late ;
1979 and early 1980 strong]y influenced the development decisions of th1s |
large tonnage, low grade deposit. Consolidated- C1no1a M1nes is the
operator for the joint venture. o o ;
| " The geo1ogy of the Queen Char1otte Islands -is descr1bed by Suther]and—
* Brown (1968). Early reports on the Cinola gold property include
SUtherland—Brown and Schroeter (1975 and 1977) and Richards, Christie,
-and wo]fhard (1976). Champigny and Sinclair (1979) have summarized the
geology prior to the formation.of;the jointlventure; o
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meters of core. This core was logged, split, and analyzed for gold. " Supple-

- mental work included relogging of old core and surface geologic reconnaissance.
iVContraCt and in house laboratory work was carried out in support of the
field operations. Principle laboratory methods included th1n section ana]ys1s,

m1croprobe scanning and quant1tat1ve ana]ys1s ' )

Regional Geology

The Queen Charlotte Islands lie in the western system of the Canad1an

Cordillera within the Insular Fold Belt which contains late Pa1eozo1c,y'
Mesozoic and Tertiary rocks. The pacific continental shelf is narrow in this
area and terminates a few miles west of the islands. The'Cino1a property is :
~located at. the boundary between.the Skidegate Plateau and the Queen. Charlotte e e B "
Lowlands.  This phys1ograph1c break coincides with the Sandspit fault system | ‘
The Sandspit fault can be traced across Graham Island for over 60 km and has
displacement of thousands of meters with the down dropped block to the east -
(Sutherland- Brown, 1968) . Part of this fault system displaces the Cinola. - ~“—~e;
orebody. - o S SRR “
West of the SandSpit fault in the Skidegate Plateau, west-dipping

rhyolite tuffs of the Masset Formation of Early Tertiary age unconformably

overiie folded sediments.of the Queen Charlotte Group of Cretaceous age.

- East of the fault is the Queen Charlotte Lowland with limited exposures

-~ of unconso]1dated clastics of the Mio-Pliocene Skonum Format1on, the host

for the Cinola gold orebody. Pleistocene glaciation has caused extensive
modification of the p]ateau and th1n till dep051ts mantle much of the low-

lands and p]ateau ' o ' '

~ There are numerous go1d occurrences on Queen Char]otte Is]and A
belt of gold mineralization at lTeast 30 miles wide and 150 miles long con-
taining over 70 gold propert1es is the site of active exp]oratxon and
‘staking. Some of these active go]d-prospects are shown by blue dots on the
fo110wing il]ustration“ Major international compan1es, Jun1or comoan1es
and 1nd1v1duals are current]y active in the area.
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'_;the upper 41 m of the mudstone has been penetrated by dr1111ng and much of

" the fauit zone the mudstone is. s1l1c1f1ed and brecc1ated w1th clear quartz veins.

g Footqa?t Sect1on

The oldest rock unlt found in the 1mmed1ate v1c1n1ty of -the depos1t is
a dark mudstone which is correlated with the upper member of the Haida
- formation of the Queen Charlotte Group..  The mudstone, which is not m1nera1;
1zed forms the footwa]] fault -block with the mineralized section. Only

“this section is sheared and fractured by the faulting.

The unit is a soft, dark grey to dark brown mudstone that is carbon-
aceous -and commonly calcareous. “Irregular veinlets of white calcite less
" than 1.0 mm wide are common. Pyrite, that is Tikely syngenettc occurs as -
,d1ssem1nat1ons and nodules 1n amounts up, to 5%. For several meters be]ow :

Within this zone the rock has the appearance of an arg1111te ’ The unit is
mass1ve with no visible indications of bedding. _
Hccord1ng to Sutherland-Brown (1968) the Ha1da Format1on was deposited

in a Lower to Upper Cretaceous mar1ne bas1n. The mudstone member of the
Haida Formation is at least 300 m thick. ' :

Hanging Wall Sed1mentary Section

_ The mineralized section on the hang1ng wa]l of the fau]t is a comp]ex

» 1nterf1nger1ng of coarse conglomerates and mlnor fine- gra1ned clastics -in- .

" truded by rhyolitic subvo1can1c un1ts An extensive zone of brecc1at1on,v_ 

_ quartz veining, silica f]oodlng, and arg1111c alteration obscures precxse strat1-
'graph1c correlation of some of the un1ts on the hanging wall. _

A The sedimentary section above the fault has been correlated with the'
-;bMiofP11ocene Skonum_Fornat1on based on ]1tho]ogy. Sutherland-Brown 1968)
describes the Skonum as marine to non-marine, poorly consolidated siltstones,

sandstones and congtomerates that total over 1800 m in thickness. . The section
penetrated by dr1111ng is over 400 m vertical thickness and consists of
approx1mate1y 20% mature fine c]ast1cs and 80% 1mmature coarse clastics that
generally dip gently to the northeast. '
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- Twofold subdivision is appropriate as coarse clastic sediments-are =
present in the Tower parts of the deeper drill holes on the east side of
the property. These sediments consist dominantly of tan, pebble to cobble
size, rounded to subrounded fragments of aphanitic felsic volcanic rocks,
but boulder size clasts are not uncommon. Minor clasts of basic volcanic
rock, phaneritic plutonic rocks, and sedimentary rocks are present. The
fragments are generally clast supported. Carbonized wood fragments and
pyrite each make up less than 3 percent of the rock. No well developed
bedding is present, but crude graded bedding is discernible in massive
boulder conglomerate units greater than 100 m thick.

The upper portion of the sedimentary section consists of fine clastics
interbedded with the coarse clastics. The dominant rock type is a tan to
grey volcanic conglomerate composed of a sandy matrix with mostly aphanitic
felsic volcanic fragments that are either clast or matrix supported.
The clasts, which vary in size from 1-10 cm, make up 30-70% of the rock.

_ The clasts are generally subrounded and often show a weathered or altered
rind. Carbon fragments and pyrite are common constituents of this con-
glomerate. The conglomerates within the upper sedimentary section are up
to 30 m thick but generally consist of fining upward sequences from con-
glomerates through sandstone to siltstone in thieknesses of 1-3 m.

Units that are interfingered with the volcanic conglomerate and that
are used for stratigraphic correlation between holes include a green
pebble or mafic rich conglomerate, siltstones and sandstones, a crowded-
pebble conglomerate and a distinctive lithology termed the X-unit. |

The green mafic conglomerate consists of a predominance of mafic -
volcanic pebbles. Most of the clasts have a distinct chlorite-epidote
alteration. The subrounded clasts are 2-5 cm in size and generally
show clast support. Carbon fragments and disseminated pyrite occur as
common accessories. This mafic rich conglomerate is generally less than
5 meters thick and has a Tenticular shape suggestive of a channel deposit.

Mature siltstones and sandstones that are used for correlations are
grey to dark grey. ({Tan siltstones and sandstones commonly cap the up-
ward fining conglomerate sequences but these tan, fine clastics are

CRUSON & PANSZE, ceorocists
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PR G AL BBl '-]}’ n ols:. grey
units are general]y less than 10 m th1ck ,These nn?ts are thinly bedded,

i

D

well sorted,and organic rich sed1ments : Ripple laminations are common

vgano
i

~in the sandstones. The sandstones are very fine to fine- grained and are well
~ rounded. There 1s up to 3 percent pyr1te which 1s usua]ly present in the
sandy lenses. Pelecypod shell fragments are found in"a grey sandstone .
~interbedded with a pebble conglomerate at the surface on the north end of
the deposit. Minor glauconite is present in sandstone in a drill hole 200 m -
east of the mineralized zone. Both of these constituents are suggest1ve of
a marine enviornment for most of the sed1mentary section. _

The crowded-pebbTe conglomerate and the X-unit are two closely related
lithologies and have been combined on the figure. Both are local units: , _
. found above the rhyo]1te intrusive. The crowded- pebb]e cong1omerate -Hz”';s,g N
'cons1sts of 80- 90 percent 0.5-1.0 cm clasts with very little matrix. The
clasts are subrounded and are mostly aphanitic volcanic fragments ~ Carbon
framents and pyrite are common constituents. The crowded- -pebble unit com-
-mon]y'over11es the X-unit. The X-unit has the lithology of a‘conglomeratic. . .. . .. =
si}tstone”nith a distinctive bimodal assemblage of constituents. It is a poor-
1y sorted grey to greyish brown siltstone with pebbles of subrounded 1ithic
~clasts and angular'carbon'fracments evenly distributed in the siltstone. '
matrix. The clasts, which are mostly volcanic, make up 10-20% of- the rock
~and are completely matrix supported. Clay balls with a diameter of less
“than 1.0 cm make up a minor percentage of the clasts. Pyr1te content is
variable and can be up to 5 percent ' '

, The rhyol1te is porphyritic with 5-15 percent phenocrysts set in a

light grey aphanitic groundmass. The phenocrysts are typically 1- 2»mm'1”

in diameter and consist of equal amounts offanhedralvquartz and_altered, _
vsubhedra]_potassium feldspar. Disseminated pyrite makes up less than one
percent of the rock. Similar rhyo]iteporphyries,inadditionvto several

" other distintti?e phases, are present in the mineralized zone above the:
fault. One of these phases is a rhyolite porphyry that has been brecc1ated
and ve1ned with medium grey quartz veinlets. Several stages of quartz vein-
"1ng are ev1dent, -The quartz veinlets are common]y-Z cm in width and often |
have vugs which are partially filled with clear terminated quartz. Also

‘ present is a rhyo]1te phase that has a crackle breccia appearance. This
unit, called a rhy011te stockwork, is a rhyo]1te porphyry that has been
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shattered and cross-cut by numerous veinlets of quartz?withipyrﬁte apﬁ‘?ik}** W ;
~hematite. - There- is also minor finely disseminated pyrite~and Rematiteisr e o eie

The aphanitic groundmass is generally tan to light grey but also has
a greenish cast from the presence of finely distributed chlorite.

Closely related to the rhyolite phases and occurring immediately
above them are two other breccia units. The pumice breccia is a cream
to pinkish tan rock which consists of finely, vesicular siliceous frag-
ments. Quartz veinlets are common and up to 5 percent disseminated pyrite
is present. The pumice breccia may represent a frothy, volatile rich
rhyolite phase or a siliceous sinter deposit. Overlying the pumice
breccia and generally forming the contact zone between the rhyolite
phases and the sediments is a unit termed the quartz flood breccia. The
quartz flood breccia consists of brecciated and silicified units that
have had much of their original texture destroyed. The pyrite content
ol the quartz flood breécia is minor. Thin pebble or breccia dikes (less
than 1.0 m thick) have been observed in this unit and also may be present
in the normal sedimentary section but are more difficult to recognize.

CRUSON & PANSZE, ceorocisTs




" STRUCTURE

R Bedding , . v
o The 1ent1cu1ar shape of many of the strat1graph1c units make structural
1nterpretat10n d1ff1cu1t Since no key marker beds have been recogn1zed the
- fine-grained c]ast1c units are used to determine bedding attitude. The beds -
making up the mineralized section strike N5-10W and dip 20°to the northeast.
" No folding within the mineralized section has yet been recognized; Also not
. determined is the attitude‘of the mudstone_in the footwall. |

- Faulting

.The major ctructura] feature of ‘the pxopertJ is the fault that separates
thevsilicified go]d bearing host rocks from the mudstone. .

The fault zone strikes N15-20W and dips 55 to the northeast. The amount
of di<p1acement has not been determined from core logging. Slickenslide stria-
tions in several holes- 1nd1cate a major strike slip’ component This fault
is part of the major Sandspit fault that is traced across much of the south—
eastern Graham Island. Regional studies suggest the system is a normal
fault with considerable horizontal’ displacement (Suther]and-Brown, 1968)

o The fau]twng appears to be, in part, post m1nera11zat10n .Dr1111ng to the

east side of the property indicates that the rhyolite is not present. In-

addition, m1nera1wzat1on 15 found below the fault to the northwest suggest1ng

that this area may be the root zone of the rhyo]1te 1ntrus1on and the ‘

m1nera11zat10n o , B

_ High grade go]d m1neral1zat1on present at the Marino show1ng may be
corre]at1ve with high grade zone prox1ma1 sto diamond drill hole 78 6 in the -

southeast port1on of the orebody
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"5111c1f1cat1on ‘

The rocks in the central portwon of the C1nola depos1t are moderately

V‘to strongly silicified. A1l rock types above the rhyolite porphyry have.

" been equal1y subjected“toAsi1icifiCation and Veining; The strongly silici-
fied sections often have a boxwork . type of texture where much of the original
rock has been leached away. - The s111ca veining occurs in widths of 1 mm to

~ greater than 2 m. Silica veining is of several generatlons with the color

ranging from dark grey,.11ght grey, white, brown and clear. The paragenetic

sequence is complex and has not been.established. The veins are generally

massive and only the clear or latest stage of quartz has open space fi]]ing' ’

The s111c1f1cat10n is strongest above the rhyo]yte un1ts and the pum1ce

breccia. The quartz flood breccia unit is an extremé alterat1on phase in
which the_or1g1na1 rock texture has béen obliterated by brecciation, silici-

fication and silica veining. The silicification grows weaker away from the =
rhyolite units and grades into a halo of advanceghgrgillicdaltergtjpn:ﬂ? M_WW:_“

‘Arg11l1c _ -
The advanced arg1111c alterat1on is typ1ca11y deve]oped in the sedi-

ments and equally affects both the fine and the coarse clastics..- Within

the conglomerates both the matrix and the c]asts are likewise equa]]y alter-

ed.- The advance argillic a]terat1on causes an almost complete change to a
light tan clay. ‘ '

- Orebody Shapes

In plain viéw, the main mineralized zone coveré an area of 700 by 200
meters. Gold is present from the surface to depths of 300 meters. The
fault zone forms a lower boundary to the main zone of gold mineralization.
‘The gold m1nera11zat1on has a close association with the degree of silici-
fication. Where the rock is moderate]y 3111c1f1ed, regardless of 11tho]ogy,‘
gold values general]y exceed 0. 025 oz/ton Individual quartz veins carry
| go]d va]ues in excess of 0. 100 oz/ton The gold m1nera11zat1on is generally

th]cker and of higher gradﬂ above areas where the rhyo]1te units are greater

than 20 m thick.
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seminate d type is character1zed by sub m1croscop1c go]d and grades of

0.020-0. 100-oz/t0n. The high grade type occurs in s111ca ve1ns, has
visible gold and has grades 1n excess of 0. 100 oz/ton
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MINERALIZATION

Mineralogy
Gold :
The mineralogy of the deposit is quite simple with only iron sulfides
occurring in any appreciable amounts with the gold. The gold assays from

the core range from trace amounts to over 4.00 oz/ton averaged over a 2 m
interval. Much of the gold is evenly distributed throughout the silici-
fied host. Because of this, the gold has no direct relationship to the
pyrite-marcasite content or the carbon content. Within the conglomerates
approximately equal amounts of gold are found in both the clasts and the
matrix indicating the pervasive nature of the mineralizaing process.

Mineralogical studies (Gosparrini, 1979) have shown that much of the
gold is too fine to be resolved by the highest microscope magnification of
1250 times (0.5 microms). Most of the free gold observed is found in tran-
secting veinlets of quartz with the free grains generally being less than
10 microns. This free gold is present in the native form, dominantly in
~discreet grains not associated with pyrite or other sulfides.

The chemical content of the gold particles includes approximately 10
percent silver but no appreciable amounts of other elements (Gasparrini,

1979). The ratios of gold to silver within the host rocks vary widely, but
overall is 0.5-0.3.

Sulfides

Iron sulfides are the dominant sulfide in the deposit and occur ubiquit-
ously. Undoubtably, more than one generation of pyrite and marcasite occurs
within the mineralized zone. Some of the pyrite in the sedimentary section
is syngenetic. However, the marcasite and vein pyrite is related to the
mineralizing process. Pyrite-marcasite forms 1-5 percent of the rock volume
but locally ranges over 15 percent. The pyrite occurs as crystalline dis-
seminations, replacement of rims and centers of pebble and breccia fragments,
and replacement of carbon fragments. Pyrite is also present in thin quartz
vein in the rhyolite stockwork. The pyrite form is commonly granular to
massive but crystal forms such as cubes and octabedrons are also present.

Marcasite is mixed in with the pyrite and is hard to distinguish. The

CRUSON & PANS7ZF crnrnmrome



marcasite generally occurs as radiating blades.
Other sulfides that have been reported but occur in only trace amounts
are sphalerite, chalcopyrite and pyrrhotite (Gasparrini, 1979).

Other Minerals

Native copper, cinnabar and rutile also occur in minute amounts in the
deposit. Mercury concentrations as high as 19,200 ppb have been noted.
Anomalous element concentrations include arsenic and antimony.

White calcite veins less than 10 cm wide are present, but rare, within
the silicified section. The calcite is apparently late in the mineraliza-
tion sequence. _

Hematite is found in the quartz-pyrite veins in the rhyolite stockwork
and also disseminated in the groundmass of this particular unit.

Genesis

The gold mineralization is directly related to the degree of silicifica-
tion. The silicification appears to be controlled by proximity to the
rhyolite. As suggested by Champigny and Sinclair (1978), intrusion of the
porphyry created a hydrothermal system in which fluids rich in gold per-
colated through the clastic sequence. Cooling of these hydrothermal fluids
resulted in super-saturation and precipitation of quartz and gold with
traces of silver, mercury, arsenic and antimony.

Subsequent to the intrusion of the rhyolite, faulting displaced the ore-
body. Outcrops of rhyolite with minor amounts of gold to the northwest,
the Marino showing, suggest that this area may have been the root zone of the
rhyolite porphyry of the hanging wall.

Richards, Christie and Wolfhard (1976),‘suggested that the Cinola
deposit is a Carlin type based on metallic mineral assemblage, alteration
mineralogy, permeability control of mineralization, mode of occurrence of
gold and proximity to a major structure. Differences between the Cinola
deposit and the Carlin type are regional geologic setting, lithology of the
host rocks, the extensive nature of the alteration and the close association
of the rhyolite intrusion. Better analogs with the Cinola deposit are Pueblo
Viejo in the Dominican Republic and Hauaki in New Zealand.

CRUSON & PANSZE, ceoLocists



SUMMARY

Silicified breccia zone immediately above a subvolcanic rhyolite
intrusive complex.

Dislocated by post-mineral normal fault.

No stratigraphic influences on the mineralization but it is hosted by
an unusual suite of coarse volcaniclastic sediments.

Two types of gold mineralization

a. Disseminated submicroscopic, low grade

b. Visible and coarse/structure controlled unevaluated to date,
intercepts 4.0 oz over 2 m without reserves or fallowun

Announce reserves of 35 m tons .055 oz/ton gold.
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