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DEMPSTER GOLD CLAIMS
Men Dempster Greenstone Belt
Northwestern Ontario
For Option
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The Dempster propertyis located59 km southwest of the Pickle Lake gold
camp in the central part of Uchi geological sub-province (see next page) in the
Meen-Dempster greenstone belt. The map of Uchi sub-province is shown on
page 2 in pink and the major shear zones are shown as black lines.
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THE DEMPSTER CLAIMS
Summary
On page 4 is a map from G.M. Stott's Ontario Geological Survey Open File Report
5952 1996 p 140. The map shows two shear zones. The Golden Patricia Mine is on
the northern shear zone (also shown on map on page 3). It is located directly on a
subsidiary shear from the Bear Head Fault Zone. Stott was first to identify the
southern shear zone, which I named the Dempster Lake Shear Zone (DLSZ). The
gold occurrence shown on it as a black triangle is on the Dempster Claims near
Dunlop Lake. Stott recommended exploration for gold on both the Bear Head Fault
Zone and on this southern shear zone in his report(or on the DLSZ).
The claims cover 6 miles of the Dempster Lake Shear Zone (DLSZ) and its secondorder Arrowhead Shear Zone (ALSZ). Each claim is one mile square (map on page
6). Carbonate alteration is found in metavolcanic outcrops over a width of one km
or more near Lower Dempster Lake and broad zones of massive iron carbonate
occur in the above mentioned shear zones over drill-indicated true widths in
excess of 150 metres and 200 metres. This rock is ferroan dolomiteankeritewithabundant biotite which is similar to the alteration rock in the “mine
trend” area at Red Lake which hosts the Campbell and Red Lake ore deposit (22
million ounces Au). In the Porcupine (Timmins Camp) about 20 gold deposits are
located on extensive iron-carbonate (ankerite)–altered shear zones that collectively
account for 70 million ounces of historic gold production (Karvenen). These mines
include the famous Hollinger, McIntyre and Dome mines (see map on page 10.
A humus soil survey is recommended to cover several km of the DLSZ and ALSZ in
order to identify prospective areas of gold-in humus mineralization above bedrock
and glacial drift cover and associated pathfinder elements.
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The Dempster Lake Gold Project in Northwestern Ontario is located just 19km
southeast of Barrick's past-producing Golden Patricia Mine, with output of650,000
ounces of gold.
The linked image cannot be displayed. The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.

Lower Dempster Lake Target
The Dempster Lake Gold property has two initial target areas: (1) a lake-covered
zone of strong iron carbonate alteration, the Dempster Lake Shear Zone (DLSZ) at
Lower Dempster Lake, with massive replacement ferroan dolomite + biotite
outcrops on the lake shore and in drill hole LDL-11-01 (see map of Central Part of
Dempster Claims). The ferroan dolomite with abundant biotite is about 250 m wide
under Lower Dempster Lake as shown on page 7. As at Red Lake, this ferroan
dolomite alteration zone does not contain significant gold mineralization. The
biotite indicates intense potassium enrichment (as at Red Lake) that accompanied
the hydrothermal carbonate fluids in the shear zone.
The DLSZ as a zone of intensive shearing runs E-NE through the center of this
small lake. This is the same iron-carbonate plus biotite alteration that occurs as a
pervasive zone of iron carbonate within the mine trend that encloses the prolific
Campbell and Red Lake (Dickenson) mines at Red Lake in Uchi sub-province (see
Appendix description) and the same iron carbonate alteration that occurs within
most of the ore zones in the prolific Timmins (Porcupine) mining camp. The DLSZ
is structurally similar to the Bear Head Fault in central Uchi sub-province that hosts
the Golden Patricia mine deposit, according to the Ontario Geological Survey's
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regional report,
There is carbonate alteration in the mafic volcanics extending 1,600 m across strike
in this target area and ferroan dolomite hydrothermal rock being proximal to the
DLSZ over an interpreted width of 250 m suggesting a target area like the "Mine
Trend" at Red lake or the Eskay Creek deposit. Also, G.M. Stott of the Ontario
Geological Survey in Open File Report 5952, 1996. P.137, indicates that this area of
carbonate alteration is in a “deformation zone”.
There are 52 anomalous humus gold sample sites immediately on the southern
side of this target zone extending over 1,600 m on strike and 250-300 m across
strike on the south side of Lower Dempster Lake with values up to 140 ppb gold.
The source of this gold has not yet been foundand re-sampling in a new survey
would be needed to confirm the validity of the sample values.

Arrowhead Lake Target
(5) some 2.4 kilometers to the west-northwest of the Lower Dempster Lake target
zone is a second target zone called the Arrowhead Lake target zone (see map of
Central Part of Dempster Claims). This drill target is defined by a second humus
gold target overlying a swamp with high anomalous gold values ranging from 10 to
55 ppb gold over a 100-meter width coincident with a magnetic low and HLEM
conductor. Drill holes AHL-11-01 and AHL-11-02 tested this geochemical target and
returned 1.2 g/t gold over 1 metre in hole AHL-11-01 (see map page 7). These holes
intersected 150 metres of iron carbonate in the Arrowhead Lake Shear Zone (see
map page 7). Both holes only intersected massive iron carbonate so that the full
width of this biotite-rich carbonate body is not known. There is no outcrop in the
area of carbonate alteration and the Arrowhead Lake Shear Zone (ALSZ).
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A humus soil survey for gold is recommended to coverdeformation zones on the
Dempster property. Iron-carbonate alteration zones within shear zones make these
target areas highly prospective for humus soil sampling.
In Superior Province, over 100 million ounces of gold has been mined and/or
defined in carbonate bearing shear zones, including over 90 million ounces in the
Timmins (Porcupine) camp and the Red Lake camp, including majormines as the
Hollinger-McIntyre, Dome, Kerr Addison and Campbell-Red Lake mines.
A humus survey with sampling at 100- m GPS-compass line spacing and at 25- m
on- line intervals is recommended to cover the Target Area extending on the
Arrowhead Lake Splay Shear Zone from the area north of Irving Lake some 2,000 m
eastward to Pair Lake. Gold and particularly arsenic would be the key indicator
elements in humus for anomalous samples as well as Mo, Fe and Br and possibly
Cr.
Humus gold anomalies on the area of the Arrowhead Lake Shear Zone (ALSZ) have
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already been identified at 20-40 ppb, 4-6 ppb and 4-8 ppb in 3 areas by a
discontinuous humus survey conducted by the Ontario Gold Joint Venture in the
1980’s. Only a small part of this target area has been covered by humus soi
sampling. Also, in the 1980’s, Noranda took anomalous humus gold samples over
the Dempster Lake Shear Zone directly to the east of Little Dempster Lake at 4-5
ppb Au. Near Irving Lake, the Ontario Gold Joint Venture identified gold in Bhorizon soil over or near iron formation and the Dempster Lake Shear Zone (DLSZ)
at 50 and 100 ppb Au with values up to 4,150 ppb Au. Whether these gold assays
were reliable needs to be substantiated by re-sampling.
The estimated cost to cover the (ALSZ) and DLSZ with a 1,000-sample humus
survey would be approximately $70,000 for about 1,000 samples. Drill targets
would be identified if highly anomalous gold samples concentrated in groups are
accompanied by anomalous As, Mo Fe and Br asgold-in-humus indicator elements.

D.D. Brown Ph.D., P.Geo., Geologist
December 16, 2012
Should the reader be interested in optioning the claims please call Donald Brown at
613 746-9873 (Ottawa) or e-mail dbrown9874@rogers.com.

APPENDIX
•

The ferroan-dolomite carbonate in outcrop samplesLDL-01, -LDL-02 and
LDL-03 at Lower Dempster Lake (see map of Central Part of Dempster
Claims) were compared to the carbonate contained in samples collected
from the Central Patricia mine, Pickle Crow mine and the nearby Springer
mine shaft area by staining the rock surfaces of samples from these mine
areas. All of the samples from (1) Lower Dempster Lake and (2) from the
Pickle Lake mines stain similarly or identically with Alzarin Red S dye plus
potassium ferricyanide in a 0.2 % hydrochloric acid solution and also
potassium ferricyanide in a 2 % hydrochloric acid solution. The samples
from the three Pickle Lake camp mine areas turned a dark purple-blue to
dark turquoise colour indicating ferroandolomite-ankerite and more rarely
pink-red indicating calcite or lilac indicating ferroancalcite.
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•

Core samples from holesLDL-11-01, AHL-11-01 and AHL-11-02 were tested
by this writer at 1-metre intervals with a dilute solution of hydrochloric acid
and potassium ferricyanide to confirm the presence of the massive ferroan
dolomite-ankerite. The abundant biotite (3%-60 %)in the alteration carbonate
indicates potassic enrichment. These carbonate samples turned Prussian
blue to reveal the presence of iron in the carbonate. No calcite was detected.

•

In the above noted gold mines at Pickle Lake and in the Campbell Red Lake
mine within the “Mine Trend” at Red Lake,iron carbonate alteration (ferroan
dolomite and ankerite) is an indication of the proximal position to gold
mineralization in these shear-zone areas (see Red Lake Mine Trend
descriptions below).

•

Also iron carbonate is closely associated with the quartz-carbonate vein
gold deposits in 14 gold mines in the Timmins camp (Table 1, see Map of
Timmins Area below from Karvinen). According to Fyon and Crocket,
virtually all gold deposits within the Timmins (Porcupine) camp are hosted in
or spatially associated with carbonatized volcanic rock. The presence of
pervasive carbonate alteration zones therefore constitutes an important
exploration tool; however not all zones of carbonate alteration host gold.
According to Karvinen and others, all past and present producing ore zones
in the Timmins area are found in or near carbonate-rich areas as shown in
his Figure above. The iron carbonate is characterized as ankerite but is
ferroan dolomite-ankerite. Two principal ankerite alteration zones average
70 m and 30 m thick respectively and several lesser Fe carbonate zones are
less than 5 m thick (see map below). Gold occurs mainly in systems of
quartz-ankerite veins and also in auriferous carbonatized rock which does
not contain any veins. Davies et al state that the Timmins gold area is
characterized by pervasive carbonatization with progressive alteration from
calcite to ferroan dolomite – ankerite as the CO2/CaO molar ratio increases
and the samples become increasingly mineralized with higher amounts of
As. Regional arsenic abundance in the gold-bearing area averages 4 ppm
compared to about 0.35 ppm for the non-mineralized area. Like the Red Lake
camp, arsenic mineralization is a good gold indicator.

•

The “target area” at Lower Dempster Lake fits perfectly into the empirical
model for shear-zone hosted lode or quartz-carbonate vein deposits
because:

•

Franklin of the Geological Survey of Canada states: “Lode – gold deposits
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are associated with major transgressive (typically high-angle reverse) fault
zones.”—“regional alteration is dominated by CO2 addition. Iron-dolomite
and / or ankerite are most common near the deposits, but dolomite or calcite
[envelope] form the regionally developed more distal alteration assemblage”.
Franklin states that: “Virtually all rock types are affected by the addition of
CO2 only”.
•

Drew of the United States Geological Survey states regarding the genesis
of low-sulphide quartz-gold deposits, that: “The hydrothermal fluid is
near neutral, rich in CO2, and is produced by metamorphic reactions”--“Intense carbonate alteration is always present” and “The deposits are
associated with deep transcrustal faults that are characterized by
"[carbonatization], thus implying that the primary fluid reservoirs are
deep and large.” And “Since quartz-carbonate gold vein deposits have
rather limited extents, the most economically favourable deposits are
those with larger alteration haloes.” Carbonatization, mostly as
replacement by magnesite or ankerite-dolomite-calcite, is restricted in
deformation zones and is the common alteration at the deposit, as well as
on a regional scale. Sulfidation, silicification, oxidation, and potassic
metasomatism are characteristic but usually restricted to the deposit
areas. Progression from calcite to Fe-carbonate can often be observed
toward the deposit.

•

Dube and Gosselin of the Geological Survey of Canada state that “At a
mining district scale, these greenstone-hosted quartz-carbonate gold
deposits are associated with large - scale carbonate alteration.”

•

Ashley of the US Geological Survey states that low-sulphide gold
deposits are commonly associated with regional shear zones. Also,
“although the dominant carbonate mineral is frequently described as
ankerite, it is usually ferroan dolomite” and “hydrothermal carbonate
minerals include dolomite, ankerite, magnesite, siderite and calcite.”

•

Table 1 lists 22 such carbonate-alteration quartz-carbonate vein or lode gold
mines / deposits in Ontario with total production of over 100 million ounces
of gold. Twenty of these twenty-two gold mines have proximal iron
carbonate alteration haloes and two have calcite alteration haloes. A number
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of these mines were or continue to be very large gold producers including
the Campbell-Red Lake, the McIntyre and Hollinger, the Dome and the Kerr
Addison mines. Hence the Fe-carbonate alteration at Lower Dempster Lake
and in the Arrowhead Lake Shear zone “target areas” is generically similar to
the setting of these gold deposits.

Table 1--Mines in Similar Brittle-Ductile Shear Zones with Pervasive
Iron Carbonate Alteration1 and Quartz-Carbonate Gold Veins
PAST PRODUCTION AND RESERVES
ONTARIO MINE DEPOSIT

MILLIONS OF TROY OUNCES OF GOLD

Aunor

2.50

Broulan and Broulan Reef

0.74

Buffalo Ankerite

0.96

Campbell - Red Lake

22.00

Coniaurum

1.11

Cochenour Willans

1.20

Chesterville

0.36

Delnite

0.92

Detour

1.78

Dome deposits

14.54
1.69

Hollinger and McIntyre

30.4

Hoyle Pond

1.60

Kerr Addison

10.45

Pamour

4.75

Paymaster

1.19

Pickle Crow and Central
Patricia

2.11

Preston

1.54

Vipond

0.41
TOTAL

> 100.3 million ounces AU
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1

The Kerr Addison deposit is in dolomite and the Detour mine’s carbonate zone is
in calcite.
•

The “Mine Trend” at Red Lake serves as an empirical model for exploration.
Approximately 18 million ounces has been produced in the “Mine Trend”
from the Campbell mine and Red Lake (Dickenson) mine, which are
collectively referred to as the one- mile- plus long Campbell - Red Lake
deposit. This is shown in the map below. The “Mine Trend” is a
southeasterly trending zone of structural deformation, seven-km long and
1.5 km wide. An area of intensive hydrothermal-carbonate alteration extends
over the “Mine Trend” and it encloses the gold-bearing quartz-carbonate
veins in a fault system that forms the Campbell - Red Lake deposit. A wide
zone of regional carbonate including calcite, silicification and defeldspathization alteration extends over a cross-strike width of up to 4 km
and a strike length of several km for a total area of about 20 square km
according to Pirie (1982). But the proximal zone of gold-related iron
carbonate alteration and quartz / silicification of the Campbell-Red Lake
deposit is a 2- km long, 250 - m wide and 2 km deep alteration envelope,
within the above wider zone of regional alteration (Gouxiang et al, p. 513).
The proximal alteration in the Campbell-Red lake deposit is most marked
where it has pervaded the whole basalt (mafic volcanic) rocks, although in
places, it is less intense and is related to narrow fractures filled with quartz
and carbonate. In the greenschist environment of the Campbell-Red Lake
deposit, the main type of alteration can be recognized primarily by dominant
ferroan dolomite. Belt-scale hydrothermal alteration in the “Mine Trend”is
characterized by proximal ferroan dolomite zones associated with gold
mineralization surrounded by distal calcite zones (as is mentioned by
Franklin above). The “Mine Trend” is an exploration model that is used in
this report to conceptualize the “target area” at Lower Dempster Lake on the
highly sheared DLSZ.

•

According to Parker (2000), hydothermal alteration in the Red Lake camp is
distributed in a large-scale and zoned alteration envelopes around gold
deposits. The distal zone consists of belt-scale, moderate to intense calcite
carbonatization. Proximal zones which vary in size from hundreds of metres
to centimetres in width, are characterized by intense ferroan-dolomite and
potassic [biotite] alteration.

•

According to Cadieux et al (2006), within the High Grade Zone [at Goldcorp’s
Red Lake mine] the biotite- carbonate alteration in basalts commonly forms

17
an envelope surrounding the gold-bearing silicic replacement and
arsenopyrite rich zone. - - However, biotite-carbonate alteration can also be
related to higher strain deformation zones, whether or not they are
associated with gold mineralization and silica-arsenopyrite replacement.
The biotite-carbonate alteration and the arsenopyrite replacement zones are
clearly associated with the gold mineralization in the Red Lake mine.
•

According to Andrews et al (Gold ’86) there is a definite correlation of gold
mineralization [in the Red Lake camp] with the ferroan dolomite domains.
While intrinsically barren of gold, ferroan dolomite veins have acted as
important structural sites for mineralization in the Campbell, A.W. White
mine [Red Lake mine], and parts of the Cochenour Willans mines. Ferroan
dolomite of early and advanced stages are barren of gold. A significant
period of carbonate generation preceded gold mineralization as indicated by
the vein history documented in the Campbell –A.W. White (Red Lake mine)
ore complex. - - We suggest that the hydrothermal system may have evolved
from an initial CO2-dominated to H2O dominated regime, with most of the
gold precipitation occurring in the later period.

•

According to MacGeehan and Hodgson, the ore-hosting volcanic rocks in the
Mine Trend at Red Lake are intensely hydrothermally altered both locally
near the ore zones and within a kilometer wide zone encompassing the
Campbell and Red Lake (Dickenson) mines. This large-scale alteration zone
is characterized by anomalously high Au and As concentrations (>.10 and >
50 ppm respectively); abundant dolomite-ferroan dolomite-ankerite (Mg-Fe
carbonate) in a myriad of small and variably transposed veinlets formed by
remobilization of the carbonate. Fissure-filling chert-carbonate veins are by
far the most abundant ore type.

•

Dube and Gosselin state that greenstone-hosted quartz-carbonate vein
deposits that typically occur in deformed greenstone beltsare frequently
associated with iron-carbonate alteration. They state that in terms of
hydrothermal alteration, the main characteristic at the district scale is the
presence of large-scale iron-carbonate alteration, the width of which gives
some indication as to the size of the hydrothermal system(s) (e.g. Timmins).
Altered rocks show enrichments in CO2, K2O (such as biotite)and S
(sulphides).Greenstone-hosted quartz-carbonate vein deposits are
structurally controlled, complex epigenetic deposits that are hosted in
deformed and metamorphosed terranes. They consist of simple to complex
networks of gold-bearing, laminated quartz-carbonate fault-fill veins in
moderately to steeply dipping, compressional brittle-ductile shear zones and
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faults, with locally associated extensional veins and hydrothermal breccias.
The carbonate alteration haloes may envelope entire deposits that are
hosted in mafic volcanic and ultramafic rocks.
•

According to Ash and Alldrick gold-quartz veins are found within zones of
intense pervasive carbonate alteration along second order or later faults
marginal to transcrustal breaks. These faults act as conduits for CO2-H2O
rich low salinity aqueous fluids with high Au, Ag, As (+/- Sb, Te, W, Mo)

• In 2010, Belmont Resources Inc. announced the results of its drilling
program on its Lumby / Bufo gold property, located near Brett resources
Hammond Reef gold deposit, 35 km northeast of Atikokan, northwestern
Ontario. Raymond A. Bernatchez, P. Eng., Consulting Geologist remarked:
“The drilling program at Bufo Lake identified a large gold bearing structure,
containing pervasive Fe-carbonate altered mafic, felsic meta-volcanic and
intrusive rocks consistent with the road gold showing located on the main
logging road west of Bufo Lake and the high grade gold float found in 1977
near the south shore of Bufo Lake and consistent with the style of gold
mineralization found on the Brett and Terrax properties ”(an Internet file
description).

•

Recommendation
(6) Zones of massive iron-carbonate alteration containingbiotite within the
Dempster Lake Shear Zone at Lower Dempster Lake and within the Arrowhead
Lake Splay Shear Zone near Arrowhead Lake, indicate prospective gold
exploration target areas within a large gold-related hydrothermal system.
In terms of hydrothermal alteration in gold mining districts, the main
characteristic at the district scale is the presence of large- scale iron carbonate
alteration, the width of which (or footprint) gives some indication of the size of
the hydrothermal system. In the Timmins (Porcupine) mining district, Ontario,
more than a dozen mines located on iron carbonate alteration-shear zones have
accounted for more than 70 million ounces of gold. In the Red Lake “mine trend”,
at Red Lake Ontario, about 24 million ounces of gold has been produced on iron-
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carbonate altered shear zones. The Golden Mile at Kalgorlie, Western Australia is
also noted for its iron carbonate alteration. The larger the alteration zone the
larger the gold-associated hydrothermal system that operated from great depths
in the late Archaean. The gold-silica vein- deposits, or lode mineralization, is
always later (younger) than the carbonate mineralization, but the iron-carbonate
is closely associated with the gold spatially and genetically.
One can explore for gold deposits by exploring shear zones or faults that have
iron carbonate alteration. For example in 2011, Confederation Minerals in the Red
Lake district conducted a drill program that showed continuity of the gold
mineralizing system along the entire drilled area of the Newman Todd Structure
(NTS). The NTS is a large-scale alteration/deformation zone within the Red Lake
Greenstone Belt and is one of three principal areas within the Belt recognized for
widespread iron-carbonate alteration. The other two principal areas exhibiting
similar geological characteristics are the Campbell-Red Lake Mine (Mine Trend)
and the East Bay Deformation Zone – host to Rubicon's Phoenix zone. The scale
and style of alteration within the NTS is considered to be associated with large,
multi-stage hydrothermal systems with sources deep in the earth's crust. Highgrade gold mineralization is associated with silica, sulphide minerals, and
magnetite replacement of the iron-carbonate zones.
I would like an investor to conduct a 1000- sample humus soil survey for gold and
related gold indicator elements alongside and over the DSZ and ALSZ in areas
(where outcrop is scarce) during year one of a 3- or 4-year option agreement. The
humus survey would be designed to locate feasible gold drill targets and should
cost about to $70,000, depending on the number of samples, plus a $10,000
option agreement cost during year one of the option agreement.
Donald D. Brown
Dec.05/12
Tel: 613 746-9873
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APPENDIX

•

The ferroan carbonate and minor amounts of calcite in outcrop
samplesLDL-01, -LDL-02 and LDL-03 at Lower Dempster Lake (see map of
Central Part of Dempster Claims) were compared to the carbonate
contained in samples collected from the Central Patricia mine, Pickle Crow
mine and the nearby Springer mine shaft area by staining the rock surfaces
of samples from these mine areas. All of the samples from (1) Lower
Dempster Lake and (2) from the Pickle Lake mines stain similarly or
identically with Alzarin Red S dye pluspotassium ferricyanide in a 0.2 %
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hydrochloric acid solution and also potassium ferricyanide in a 2 %
hydrochloric acid solution. The samples from the three Pickle Lake camp
mine areas turned a dark purple-blue to dark turquoise colour indicating
ferroandolomite-ankerite and more rarely pink-red indicating calcite or lilac
indicating ferroancalcite.
•

Core samples from holesLDL-11-01, AHL-11-01 and AHL-11-02 were tested
by this writer at 1-metre intervals with a dilute solution of hydrochloric acid
and potassium ferricyanide to confirm the presence of the massive ferroan
dolomite-ankerite. The abundant biotite (3%-60 %) in the alteration
carbonate indicates potassic enrichment. These carbonate samples turned
Prussian blue to reveal the presence of iron in the carbonate. No calcite
was detected.

•

In the above noted gold mines at Pickle Lake and in the Campbell Red Lake
mine within the “Mine Trend” at Red Lake,iron carbonate alteration (ferroan
dolomite and ankerite) is an indication of the proximal position to gold
mineralization in these shear-zone areas (see Red Lake Mine Trend
descriptions below and ).

•

Also iron carbonate is closely associated with the quartz-carbonate vein
gold deposits in 14 gold mines in the Timmins camp (Table 1). According to
Fyon and Crocket, virtually all gold deposits within the Timmins
(Porcupine) camp are hosted in or spatially associated with carbonatized
volcanic rock. The presence of pervasive carbonate alteration zones
therefore constitutes an important exploration tool; however not all zones
of carbonate alteration host gold. According to Karvinen, all past and
present producing ore zones in the Timmins area are found in or near
carbonate-rich areas (as shown in his Figure 1). The iron carbonate is
characterized as ankerite but is ferroan dolomite-ankerite. Two ankerite
alteration zones average 70 m and 30 m thick respectively among a variety
of Fe carbonate zones several of which are thin at less than 5 m thick.
Gold occurs mainly in systems of quartz-ankerite veins and also in
auriferous carbonatized rock which does not contain any veins. Davies et
al state that the Timmins gold area is characterized by pervasive
carbonatization with progressive alteration from calcite to ferroan dolomite
– ankerite as the CO2/CaO molar ratio increases and the samples become
increasingly mineralized with higher amounts of As. Regional arsenic
abundance in the gold-bearing area averages 4 ppm compared to about
0.35 ppm for the non-mineralized area. Like the Red Lake camp, arsenic
mineralization is a good gold indicator.
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•

The “target area” at Lower Dempster Lake fits perfectly into the empirical
model for shear-zone hosted lode or quartz-carbonate vein deposits
because:

•

Franklin of the Geological Survey of Canada states: “Lode – gold deposits
are associated with major transgressive (typically high-angle reverse) fault
zones.”—“regional alteration is dominated by CO2 addition. Iron-dolomite
and / or ankerite are most common near the deposits, but dolomite or
calcite [envelope] form the regionally developed more distal alteration
assemblage”. Franklin states that: “Virtually all rock types are affected by
the addition of CO2 only”.

•

Drew of the United States Geological Survey states regarding the genesis
of low-sulphide quartz-gold deposits, that: “The hydrothermal fluid is near
neutral, rich in CO2, and is produced by metamorphic reactions”---“Intense
carbonate alteration is always present” and “The deposits are associated
with deep transcrustal faults that are characterized by "[carbonatization],
thus implying that the primary fluid reservoirs are deep and large.” And
“Since quartz-carbonate gold vein deposits have rather limited extents, the
most economically favourable deposits are those with larger alteration
haloes.” Carbonatization, mostly as replacement by magnesite or ankeritedolomite-calcite, is restricted in deformation zones and is the common
alteration at the deposit, as well as on a regional scale. Sulfidation,
silicification, oxidation, and potassic metasomatism are characteristic but
usually restricted to the deposit areas.
Progression from calcite to Fe-carbonate can often be observed toward
the deposit.

•

Dube and Gosselin of the Geological Survey of Canada state that “At a
mining district scale, these greenstone-hosted quartz-carbonate gold
deposits are associated with large - scale carbonate alteration.” “In
terms of hydrothermal alteration, the main characteristicis the presence
of large scale iron-carbonate alteration whichgives some indication on
the size of the hydrothermal system(s).

•

Ashley of the US Geological Survey states that low-sulphide gold
deposits are commonly associated with regional shear zones. Also,
“although the dominant carbonate mineral is frequently described as
ankerite, it is usually ferroan dolomite” and “hydrothermal carbonate
minerals include dolomite, ankerite, magnesite, siderite and calcite.”
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•

Table 1 lists 22 such carbonate-alteration quartz-carbonate vein or lode
gold mines / deposits in Ontario with total production of over 100 million
ounces of gold. Twenty of these twenty-two gold mines have proximal iron
carbonate alteration haloes and two have calcite alteration haloes. A
number of these mines were or continue to be very large gold producers
including the Campbell-Red Lake, the McIntyre and Hollinger, the Dome
and the Kerr Addison mines. Hence the Fe-carbonate alteration at Lower
Dempster Lake and in the Arrowhead Lake Shear zone “target areas” is
generically similar to the setting of these gold deposits.

•

the famous Ashanti Obuasi gold deposit, in Ghana and the Golden Mile
deposit in Kalgoorlie, Western Australia,both have ankerite alteration
within the ore deposits and shear zones. The source of the hydrothermaldeposited ankerite is genetically related to the source of the gold in the
gold-carbonate veins. The Obuasi mine has historic production of 31
million ounces and it currently produces 400,000 ounces per year. The
Golden Mile deposit has produced 60 million ounces and it currently
produces about 800,000 ounces of gold per year.

•

In the Eskay Creek gold deposit in British Columbia, Canada with 3.2
million ounces of gold, the occurrence of dolomite-ankerite and magnesitesiderite hydrothermal alteration in abundance indicates proximity to the ore
zones. Zones of hydrothermal upflow and discordant mineralization are
marked by ankerite / dolomite +/- kaolinite alteration in the overlying
mudstone. Calcite was found to occur in the outer part of the alteration
halo and forms an important part of the host mudstone away from the gold
deposit.

•

The “Mine Trend” at Red Lake serves as an empirical model for
exploration. Approximately 18 million ounces has been produced in the
“Mine Trend” from the Campbell mine and Red Lake (Dickenson) mine,
which are collectively referred to as the one- mile- plus long Campbell Red Lake deposit. The gold deposit contains an additional 4 million
ounces of reserves. The “Mine Trend” is a southeasterly trending zone of
structural deformation, seven-km long and 1.5 km wide. An area of
intensive hydrothermal-carbonate alteration extends over the “Mine Trend”
and it encloses the gold-bearing quartz-carbonate veins in a fault system
that forms the Campbell - Red Lake deposit. A wide zone of regional
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carbonate including calcite, silicification and de-feldspathization alteration
extends over a cross-strike width of up to 4 km and a strike length of
several km for a total area of about 20 square km according to Pirie (1982).
But the proximal zone of gold-related iron carbonate alteration and quartz /
silicification of the Campbell-Red Lake deposit is a 2- km long, 250 - m wide
and 2 km deep alteration envelope, within the above wider zone of regional
alteration (Gouxiang et al, p. 513). The proximal alteration in the CampbellRed lake deposit is most marked where it has pervaded the whole basalt
(mafic volcanic) rocks, although in places, it is less intense and is related
to narrow fractures filled with quartz and carbonate. In the greenschist
environment of the Campbell-Red Lake deposit, the main type of alteration
can be recognized primarily by dominant ferroan dolomite. Belt-scale
hydrothermal alteration in the “Mine Trend”is characterized by proximal
ferroan dolomite zones associated with gold mineralization surrounded by
distal calcite zones (as is mentioned by Franklin above). The “Mine Trend”
is an exploration model that is used in this report to conceptualize the
“target area” at Lower Dempster Lake on the highly sheared DLSZ.
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Table 1--Mines in Similar Brittle-Ductile Shear Zones with Pervasive
Iron Carbonate Alteration1 and Quartz-Carbonate Gold Veins
ONTARIO MINE DEPOSIT

PAST PRODUCTION AND CURRENT
RESERVES
MILLIONS OF TROY OUNCES OF
GOLD

Aunor

2.50

Broulan and Broulan Reef

0.74

Buffalo Ankerite

0.96

Campbell - Red Lake

22.00

Coniaurum

1.11

Cochenour Willans

1.20

Chesterville

0.36

Delnite

0.92

Detour

1.78

Dome deposits

14.54
1.69

Hollinger and McIntyre

30.4

Hoyle Pond

1.60

Kerr Addison

10.45

Pamour

4.75

Paymaster

1.19

Pickle Crow and Central Patricia

2.11

Preston

1.54

Vipond

0.41
TOTAL

1

> 100.3 million ounces AU

The Kerr Addison deposit is in dolomite and the Detour mine’s carbonate zone
is in calcite.

