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MARGINAL NOTES

Introduction
The map area (186 km^) consists of Cassels and Riddell Town 
ships and is located 5km east of Temagami in the District of 
Nipissing. It is bounded by Latitudes 46C58'25"N and 47 008'00"N 
and Longitudes 79 C 38'00"W and 79 n45'20"W.

Road access to the area is limited to two gravel roads which 
lead from Highway 11 to Cassels Lake. One is in Cassels Town 
ship and provides access to Temagami, the other is Lowell Lake 
Road in Riddell Township. Road access to the northern part of 
Cassels Township is via a four-wheel drive road along a major 
power transmission line,

The Ontario Northland Railway cuts across the southwestern 
corner of Riddel) Township and provides some additional walking 
access.

Cassels. Rabitt, Pishabc* and Net Lakes provide water access 
to most other parts of the map area- 

Mineral Exploration

The information reported here, if not stated otherwise, is taken 
from assessment files. Resident Geologist Office, Cobalt, Ontario.

Mineral exploration for silver and cobalt in Cassels Township 
dates from 1900 with shaft sinking and trenching by Temagami- 
Lorrain Mining Limited in the Sauve Lake area, and Temagami- 
Cobalt Mining Company Limited in the Gosselin Lake area. During 
this period a smaltite-bearing vein was discovered along the 
Ontario Northland Railway in Riddell Township

Base metal exploration by Hermes Mines Limited in 1945 was 
centred on the Boot Bay and Outlet Bay areas of Net Lake in 
Cassels Township. This work consisted of ten diamond-drill holes 
(801 m) at three locations.

Exploration for silver and cobalt near Gosselin Lake by E. 
deCamp in 1954 resulted in trenching and follow-up drilling of five 
holes for a total length of 365 m.

Base metal exploration during the 1950s consisted of several 
diamond drill programs on known sulphide occurrences in Cassels 
Township. Five holes (178 m) were drilled by A Brochu in 1955 on 
the Hermes copper occurrence just east of Outlet Bay. and six 
holes for a total of 151 m were put down by B. Riopel in 1955 on 
an occurrence on a peninsula of Cassels Lake.

Ground geophysical surveys and drilling (one hole, 183 m) 
were carried out by Geoscientific Prospectors Limited m 1956 
adjacent to Obashkong Lake. Twenty trenches and eleven drill 
holes for a lotal of 445 m were put down by New Athona Mines 
Limited m an area northeast of Outlet Bay. A ground geophysical 
survey was carried out in 1962

The Gosselin silver-copper property near Gosselin Lake was 
extensively explored by Aldage Mines Limited in 1963 The work 
consisted of geological and geophysical surveys, prospecting 
trenching, and sampling and subsequent diamond drilling of ten 
holes for a total of 331 m.

Soil geochemical and geophysical surveys on claims adjacent 
to the Gosselin property were completed in 1964 by D Burton

Other work in 1964 consisted of 3 diamond drillholes (107 m) 
by E, Burke on a galena showing at Boulton Lake in Riddell 
Township

Airborne geophysical surveys were carried out by Keevil Min 
ing Group in 1965 over the western half of Cassels Township. 
Later, lollow-up geophysical surveys and diamond drilling were 
carried out by Wabi Mining Syndicate in 1968 on the former New 
Athona Property, northeast of Outlet Bay. The following year, Rio 
Trnto Canadian Exploration Limited carried out geological and 
geophysical surveys and diamond drilling (five holes totalling 
605 m) on the same property Elsewhere ffi" the area, a soil 
geochemical survey and diamond drilling of nine holes (554 m) 
were completed in 1969 by Silver Leader Mines Limited on a 
property to the east of Bogie Lake Ground geophysical surveys, 
by Metron Exploration Limned in the southwestern corner of Rid 
dell Township, and by Lake Beaverhouse Mines Limited m the 
Boot Bay area of Cassels Township, were completed between 
1970 and 1971.

Geological surveys, trenching, and 3 diamond-drill hole? 
(705m) were completed by Goldex Mines Limited in 1973 near a 
chalcopyrite showing along the Gowganda Formation Nipissing 
Diabase contact at Boulton Lake m Riddel' Township

Elsewhere in Riddell Township several trenches were put 
down during 1974 in Archean mafic metavoicanics west of Lower 
Twin Lake by G. Vaillancourl

Geological mapping by Canadian Nickel Company Limited in 
1974. and ground geophysical surveys by Hollinger Mines Limited 
and St. Joseph Exploration Limited in 1978. were earned out 
northeast of Outlet Bay in Cassels Township.

General Geology
The first geological mapping of the area was done on a reconnais 
sance scale by Bell (1892). Barlow (1899). Coleman (1900), Miller 
(1901), Burrows (1909), Miller and Knight (1911). Knight (1920), 
and Todd (1925), Subsequent and more detailed mapping m areas 
adjacent to Cassels and Riddell Townships were carried out by 
Mcilwaine (1970). Bennett (1978) and Fyon and Crockett (1986).

Underlying the map area are Archean supracrustal and plu 
tonic rocks. Early Proterozoic supracrustal and intrusive rocks ana 
Middle Proterozoic (Keweenawan) dikes

Archean rocks which underlie the northwestern part of the 
map area consist of a 8 km long, northeast-trending metavolcanic 
belt intruded by Archean felsic and mafic plutonic rocks. The 
metavolcanic belt is an eastward extension of the Temagami 
Greenstone Belt which has been subdivided into a Younger Vol 
canic Complex (YVC) and Older Volcanic Complex (OVC) (Fyon 
and Crockett 1986) Archean metavolcanics in Cassels Township 
are part of the YVC. whereas those found in the southwestern 
corner of Riddell Township are part of the OVC. The oldest rocks 
m the Net Lake area (Cassels Township) are pillowed to massive 
mafic flows of the Arsenic Lake formation (Fyon and Crockett 
19B6) which are found along the northern limb of the Lake 
Telapaga Syncline. Overlying these are mainly intermediate to 
felsic pyroclastic rocks such as tuffs, lapilli tuffs, lapillistone with 
minor mafic to intermediate, and intermediate to felsic flows which 
correspond to the Link Lake Formation The youngest rocks.are 
pillowed lo massive malic flows of the Upper Formation which 
occupy the core of the syncline Clastic rocks of the Turtle Lake 
Formation which normally overlie the Link Lake Formation further 
to the west, appear to be absent in Cassels Township

Rocks of the Older Volcanic Complex outcrop west of Lower 
Twin Lake in southwestern Riddell Township and consist of well 
(oliated massive and pillowed mafic flows and minor pyroclastic 
rocks.

A body of coarse-grained gabbro, pyroxenite, amphibolite and 
minor pillowed mafic volcanic rocks represents a mafic volcanic- 
plutonic remnant in the Archean granitic terrain west of Pishabo 
Lake in Cassels Township.

Felsic plutonic rocks consist of coarse-grained, massive. 
leucocratic granites with minor granodiorite and trondhjemite 
varieties. A contaminated border zone is locally present ana ex 
hibits up to SO'/o mafic xenoliths

North and northwest-trending mafic dikes commonly intrude 
the felsic plutonic rocks These consist o* diabase and minor 
lamprophyre and plagioclase porphyritic diabase which were re 
ferred to as Matachewan Dikes Dy Todd i 1925)

Early Proterozoic rocks of the Huronian Supergroup namely 
the metasediments of the Gowganda and lorrain Formations un 
derlie most of the area

The Gowganda Formation consists of a lower unit, the Col 
eman Member and an upper unit, the Firstbrook .Member

Coleman Member rocks uncontormably overlie the Archean 
basement and are approximately 500 m 10 600 m thick They 
consist of a local basal breccia consisting of angular granitic 
clasts overlain by both matrix- ana clast-supponed granitic clast - 
conglomerates which grade upwards into predominantly pebbly 
wacke Locally however, laminated (-CO.3 cm beds) to thinly bed 
ded (3 to 10cm beds) siltslones. pebbly siltstones. and pebbly 
arkose are intercalated with massive to thickly bedded pebbly 
wacke.

Coleman Member rocks are characterized by rapid lateral 
lithofacies changes and the presence of "drop s tones" Contacts 
between the Coleman and overlying Firstbook Member are poorly 
exposed, but appear to be conformable and abrupt. The transition 
is marked by the disappearance of granitic clasls and/or 1 lo 
2 mm quartz grains within the sediments, and by an abrupt change 
in bedding and lithology to laminated grey lo maroon siltstones 
and wackes in the Firstbrook Member

The thickness of the Firstbrook Member is generally in the 
range of 100 to 200m. except m the northern part of the map 
sheet where it is 400 m thick Contacts between the Firstbrook 
Member and the overlying Lorrain Formation are conlormable and 
gradationai over 10 to 20 m, except in one locality at the northern 
edge of the map area (southern shore of Petraut Lake) where this 
is an angular unconformity.

Rocks of the Lorrain Formation which locally have a thickness 
of approximately 600 to 700 m, underlie the eastern half and 
northern margins of the map area. The lower portion of the 
formation consists of thickly bedded (30 to 100 cm beds), green, 
subarkosic wackes interbedded with minor laminated siltstones 
which grade upwards into laminated subarkosic wackes that com 
monly exhibit crossbedding and minor graded bedding.

Overlying this is a unit of medium-bedded (10 to 30cm) 
coarse- and fine-grained subarkose and subarkosic wacke, which 
is in lurn overlain by thickly bedded micaceous subarkose and 
micaceous arkose which contain rare pebbly beds

Early Proterozoic Nipissing quartz diabase forms a north- 
trending, 600 m thick sill which intrudes mainly Coleman Member, 
and lesser Firstbrook Member and Lorrain Formation lithologies 
Contact metamorphism of these sedimentary rocks resulted in 
local chlorite spotting in Lorrain Formation rocks and local 
chloritization, epidotization and recrystallization of Coleman and 
Firstbrook Member rocks at several localities

Coarse-textured diabase, varied textured diabase, and minor 
granophyre are the main lithologies of the slightly differential 
Nipissing Diabase sill.

The youngest Precambrian rocks in the area are represented 
by a northwest-trending, 200 m wide olivine diabase dike of the 
Sudbury Swarm, which cuts across Cassels Township.

Structural Geology
Archean metavolcanics in Cassels Township are folded into a 
northeast-trending syncline which is the extension of the Lake 
Tetapafta syncline (Bennett 1978; Fyon and Crockett 1986), To the 
south in Riddell Township, pillowed Archean flows indicate top 
directions to the east and northeast.

Sedimentary rocks of the Proterozoic Gowganda and Lorrain 
Formations have undergone two periods of folding, the effects of 
which are mainly evident in *he southern half of the map area. F., 
fold hinges are oriented in a northeastly direction Elsewhere, 
northeast-trending (F,) fold hinges are parallel to the original 
bidding and are represented by local norih- and northeast-tren 
ding penetrative cleavage/schistosity The net effect of F, folds 
was to steepen (he attitudes of original beds in the east-facing 
synclinorium from horizontal to. 100 to 45C Numerous minor struc 
tures (drag folds) and linealions are associated with the F 1 folding 
event. They are gently plunging (Oc to 200) mainly to the northeast, 
but also to the southwest.

Throughout most of the area, effects of the F 2 folding event 
are evident as intermittent, northwest-trending, vertical schistosit- 
les. However, in the southern half of Ihe map area it is repre 
sented by a series of northwest-trending anticlines and synclines 
between Snake Island and Rabbit Point on Rabbit Lake. The 
dominanl foliation trends in this area are northwesterly striking 
and steeply dipping, and represent the penetrative schistosity 
which is associated with F 2 folding Bedding orientations are more 
variable, but mainly indicate norlhwest-striking and shallow, 
southwest-dipping strata The resultant cleavage/bedding intersec 
tions indicate northwest-trending, shallow-plunging (O 1 to 10C ) F 2 
fold hinges. The refolding resulted in a series .of east- to 
northeast-trending anticlines and synclines in which strata dip 15" 
to 35 0 to the east or west

li is believed that the FT folding probably occurred during the 
Penokean Orogeny while the F 2 folding was possibly related to the 
later Grenville Orogeny since its effects are mainly seen in Ihe 
part of the map area closest to the Grenville Front

Several shear zones and lineations have been identifted The 
only major shear zone is the northeast-trending Link Lake De 
formation Zone which cuts the Archean metavolcanics of the Lake 
Tetapaga Syncline in the Bool Bay area of Cassels Township. In 
other areas, both northeast and northwest strikes of minor shear 
zones have been recognized withm the younger Huronian sedi 
mentary rocks

The lineaments strike in two general directions: a dominant 
northwest set and a lesser northeast set The northwest-striking 
set is probably related to the fracturing associated with the devel 
opment of the Lake Timiskaming Rift System (Lovell and Caine 
1970).

The grade of regional metamorphism in me area varies from 
unmetamorphosed olivine diabase dikes of the Sudbury Swarm to 
lower greenschist facies (Winkler 1976) in both Archean metavol 
canics and Huronian sedimentary rocks.

Economic Geology
Copper, cobalt, gold, and silver mineralization is generally related 
to the upper margins of the Nipissing Diabase sill in contact with 
Coleman Member sedimentary rocks of the Gowganda Formation.

Near Sauve Lake on the Temagami-Lorram property a 35 m 
shaft was sunk on a 10 cm wide, southwest-trending c alette-quart z 
vein with cobaltile, erylhrite (cobalt bloom), arsenopyrite, pyrite, 
and chalcopyrite. The host rocks are varied textured Nipissing 
Diabase which are locally extensively altered by hydrothermal 
solutions Assay results given by Todd (1925) indicated values of 
5.87 0/* Co. Q.12% Ni, LOfl'/c Cu, IQ.39% As. and 1.08 ounces 
Au/ton and trace silver. Samples taken by the author indicated 
values of 1.07 ounces Au/ton, 20 ppm Ag, 3050 ppm Cu, and 
2.i4"Xo Co (Table 1).

A similar geological setting exists at the Gosselin Properly 
near QosseHn Lake where a 53 m shaft was sunk on several 
northeast-trending calcite-quartz veins. Sulphides present are chal 
copyrite and pyrite containing 1 to U'/o Cu, 3 ounces Ag/ton and 
100 to 3400 ppm Co (Geoscience Laboratories, OQS, Toronto). A 
parallel and similar vein on the east side of Gosselin Lake is 
20 cm wide and contains cobaltite or smaltite, erythrite, nicolite, 
and annabergite (nickel bloom). Assays indicated 960 ppb Au, 
with 5950 ppm Co. (No.33, Table 1, Geoscience Laboratories. 
Toronto).
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Another northeast-trending, 5 cm wide sulphide vein (BOO m 
north of the shaft) contains massive chalcopyrite pyrite, and 
minor calcite. This vein is along a joint surface in relatively 
unsheared and unaltered varied textured diabase close to several 
crosscutting, aplitic, granophyre veins. Assay values indicated 
average grade of 2.67 ounces Ag/ton and IS.76% Cu over a width 
of 10cm for a length of 18 m (Assessment Files. Resident Geolo 
gist Office, Cobalt)- Samples taken by the aulhor indicated values 
of 2.75 ounces Ag/lon and up to 23.4 0/* Cu (Sample 30-32, Table 
1), A simitar 10cm wide calcite-quartz vein with disseminated 
smaltite and pyrite is hosted within the outer margins of the sill in 
Riddell Township Values from, samples taken (No 68, Table 1) 
indicated low silver and copper values with 50 ppb Pt and 30 ppb 
Pd (Geoscience Laboratories, OGS, Toronto)

Several other localities wilhin the Nipissing Diabase exhibit 
disseminated sulphides or host calcite-quartz veins. The sulphide 
minerals present in both consist of chalcopyrite, pyrire galena.

Disseminated sulphides in the diaoase are minor, but of inter 
est for potential PGE (plalinum group element) mineralization. 
Several studies of the PGE potential of Nipissing Diabase rocks in 
other areas have been completed over the last few years (Conrod 
and Naldrett 1985) (Rowell and Edgar 1984). Sampling by the 
author in the Cassels and Riddell area, however, has not yet 
yielded any significant results, with the highest values of 50 ppb 
Pt and 30 ppb Pd from a calcite vein with smaltite hosted by 
Nipissing Diabase in Riddell Township as described above,

Scattered disseminated sulphides are also locally present 
within the lowest part of the Coleman Member (Gowganda Forma 
tion) sedimentary rocks which host minor pyrite, chalcopyrite, and 
galena or calcite-quartz veins containing the minerals.

This occurs particularly along the diabase contact or above 
Archean felsic volcanic rocks which commonly contain dissemi 
nated sulphides. This is encountered on the Silver Leader Mines 
Limited Property east of Bogie Lake, and at the Goldex Mines 
Limited Property at Boulton Lake.

Three areas with potential for veins of cobalt, silver, and 
copper mineralization are: a) along the upper margin of the Nip 
issing Diabase sHt; b)^n the lower part of the Coleman Member 
sedimentary rocks, adjacent to the lower diabase contact; and c) in 
lower Coleman Member sedimentary rocks which overlie Archean 
sulphidft-t?earing felsic or mafic metavolcanics. but are stratig- 
raphically below the lower diabase contact. Geological environ 
ments, as mentioned above, are analogous to the Cobalt Camp 
(Legun 1986), and the presence or absence of mineralized veins 
is controlled by locally developed structures, and is difficult to 
predict. Mosl of the known local veins are vertical and trend in a 
northeast direction. Previous prospecting and near surface drilling 
discovered numerous indications of mineralized veins. Higher- 
grade veins may be present at depth along any of the key 
stratigraphic horizons previously discussed.

Volcanogenic massive sulphide mineralization consisting of 
pyrite, pyrrhotite, and minor chalcopyrite and sphalerite typically 
occurs as sulphide veins in hydrothermal^ altered, felsic volcanic 
flows and/or pyroclastic rocks. They possibly represent stringer 
zones associated with sulphide deposits not exposed or eroded.

Previous assays from surface trenches at the New Athona 
Property indicated 1 to 2"fc Cu and O "/o Zn. with trace amounts of 
gold and silver. Subsequent diamond drilling, however, indicated 
decreased mineralization beneath the surface trenches 
(Assessment Files, Resident Geologist's Office, Cobalt). Samples 
taken during the 1986 field season (No 16-18 and 25, Table t) 
indicated low gold and silver values with 188 to 650 ppm Cu and 
97 to 420 ppm Co (Geoscience Laboratories. Toronto). Previous 
work also indicated that the area underlain by Archean melavoi- 
canics had been covered by various electromagnetic surveys and 
all major conductors have been drilled, all with negative results for 
economic base metal mineralization. Thus, although the geological 
environment for massive sulphide deposits is good, the only real 
potential that remains is for deeper diamond drilling and subse 
quent down-hole geophysical surveys to establish the possible 
presence of a deeply buried orebody

No major gold occurrences have been reported in the map 
area. The geological environment, however, is favourable for gold 
mineralization within the Archean melavolcanics in Cassels Town 
ship. These are part of the Younger Volcanic Complex (YVC) of 
the Temagami Greenstone Belt and include intensely carbonated 
and/or silicified zones associated with the northeasl-trending Link 
Lake deformational zone which cuts across Boot Bay.

In addition, the presence of felsic pyroclastic units with some 
minor sulphides, and areas of minor quartz veining and intense 
shearing make the Link Lake deformational zone a good target for 
gold exploration. ,
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Table 1: Grab sample assay values for samples collected during the 1986 field season. 
Sample numbers correspond to location numbers on map face. Value in ppb 
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Table 2: The following assay results are from the Assessment Files Data, 
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Table 3; Data filed with Resident Geologist Office, Cobalt, and Geoscience Data Centre, Toronto, to June, 1980

; 5 Unsubdivtdedc
5a Diabase
5b Gabbro
5c Glomeroporphyritic diabase (Matachewan type)
5d Lamprophyre
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4 Unsubdividedc
4a Biotite granite
4b Biotite granodiorite and minor trondhjemite
4c Quartz monzodiorite
4d Contammaled border zone with numerous

 xenotiths
4e Aplite and late felsite (fine-grained) dikes
4f EpkJolized
4g Hematized
4h Chloritized. sheared, and brecciated granitoid

rocks
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METAMORPHOSED MAFIC TO ULTRAMAFIC INTRUSIVE 
ROCKS d .

3a Pyroxenite
3b Gabbro
3c Leucogabbro

INTRUSIVE CONTACT

METAVOLCANICS 
Intermediate lo Felsic Melavolcanic Rocks 6

NOTE: Numb*ra reprea*nt the /ear in 
(e.g. 6B lor 1968)

hich worlt was done

2 Unsubdividedc
2a Dacite
2b Rhyodacite
2c Rhyolite
2d Tuff
2e Lapilli tuff
2f Fine-grained flows
2g Crystal tuff
2h Lapillistone
2i Slump breccia
2j Schistose
2k Carbonated
21 Chloriiized
2m Sencitized

Mafic to interrriediate Metavolcanic Rocks

t Unsubdivided c
1a Fine-grained, massive basaltic flows
1b Andesite
1c Pillowed flows
1d Flow breccia
1e Schist . - , --'
1f Amphibolite
1g Variolitic basalts .
Ih Carbonatized : -;
li Chloritized
1j Epidotized - .

Notes: 
a) This is a field legend and may be changed as a result of 

subsequenl laboratory investigation*
b) Subdivisions of major rock units does noi indicate age rela 

tionships.
c) Outcrops from aerial photographs, not visited
d) May contain some minor younger Nipissing Diabase.
e) Age relationships between units 1 and 2 are variable and 

sequence in legend does not indicate a succession of older 
mafic volcanic rocks to younger felsic volcanic rocks

*"".-k

SYMBOLS

Glacial striae

Small bedrock 
outcrop

Area of bedrock 
outcrop

Bedding top 
unknown; (inclined, 
vertical)

Bedding, top (arrow) 
from grain gradation- 
(mclmed. vertical, 
overturned)

Bedding top (arrow) 
from crossbedding 
(inclined vertical, 
overturned)

Lava flow, top 
(arrow) from pillows 
shape and packing

Schistosity: 
(horizontal, inclined. 
vertical)

Foliation; (horizontal, 
inclined, vertical)

Paleocurrent 
direction as 
suggested Dy ripple
marks and 
cross bed s

Lineation with
plunge

D lineation

Geological
boundary, observed

i
Geological 
boundary, position 
interpreted

Structural lineaments 

Shear zone with dip

Jointing: (horizontal. 
inclined, vertical)

Anticline syncline

Anticlinal, synclinal 
folds with plunge

Drag fold with 
plunge ,

S-folds. M-toids. and 
Z-folds with plunge

Diamond drillhole 
location

Shaft, depth in 
metres

Exploration trenching

Mineral occurrence

Mineral occurrence 
reported but exacl 
location uncertain

Sample location, see 
Tables 1 and 2 for 
values

Grave! pit.

PROPERTIES, MINERAL DEPOSITS

PROPERTIES:
Manderstrom, W., property (includes Brochu. Hermes, and 
Mandy occurrences)
Novamin Resources Incorporated property (Ne* Athona) 
Plexman E . property {Gosselin occurrence)
Quebec Cobalt and Exploration Limited property
(Temagami-Lorrame occurrence!
Silver Leader Mines Limited properly . - .

7. 
8 
9.
10
11

12

13

14

UNCLAIMED PARCELS OF EXPLORED LAND: -'
6. D. Burton [1964]

Geoscientiftc Prospectors Limited (1956] 
Goldex Mines Limited [1973] 
Keevil Mining Group Limited [1965] 
Lake Beaverhouse Mines Limited [1971] 
Mining Geophysics Company Limited [1956] 
Riopei, B., occurrence [1950] 
Schubert, I., occurrence [1972] 
upper Twin Lake occurrence

ABBREVIATIONS

Ag ... .............,,...,,....,......,.,...,.........,.,..."... Silver

anna ..,..................................... .............. Annabergite

Au.......................................................................... Gold

BD. ....................,...,..,*s^........,........ ...... ... Beaver Dam

Co ....................,. ..........;.:.^...,.,.,.,.,.,.,..,....,. Cobalt

cp ............. ... ...... ............ ................., ........ Chalcopyrite

Cu..................................................................... Copper
CV . .............................,..................... Carbonate veins

ery................................................................ Erythrite
gn .............................................................j....... Galena
Pb 

py

Lead
...... ......,..... t ............:...,...............,..,........... Pyrite

po ..................,.......,..^ ; ,:......,...................... Pyrrhotite
qcv ......,................................. Quartz carbonate vein

qv .......,........,......,.,,. v .............................. Quartz vein
sm ..........,........ ...T:.,,.................. ,:;,.,................ Smaltite
sp .......................................L........................ Sphalerite

*p*c y-f.....-.!^........,.-..................... Specular hematite
Zn ...........,.!.....,,...................,.......................,.......,. Zinc
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