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MARGINAL NOTES
INTRODUCTION

The Minden area is located 140 km northeast of the City of
Toronto, It is bounded by Longitudes 78°30'W and 79°00'W and
Latitudes 44°45'N and 45°00'N, and includes parts of Anson,
Digby, Dysart, Galway, Glamorgan, Hindon, Laxton, Longford, Lut-
terworth. Minden, Oakley, Somerville, and Snowdon Townships.
The Town of Minden lies near the north-central part of the map
area, and access is provided by Highways 35, 121, and 503, and
Haliburton County Roads 1, 2, 16, 17, and 18. Additional access is
provided by township roads, an abandcned Canadian National
Railway right-of-way, cottage roads, and snowmobile and eki trails.
Extensive till cover is present in the northern part of the map area,
obscuring bedrock geclogy.

MINERAL EXPLORATION

The history of mineral exploration and production in the Minden
area dates back to the period 1880 to 1895, when the Howland,
Imperial, and Victoria Mines (Occurrences 13, 15, and 34, respec-
tively) extracted massive magnetite ore (about 3000 tonnes) from
deposits situated along the Irondale, Bancroft and Ottawa railway.
The Paxton iron mine (Occurrence 27) also operated during the
same period. Marble was also extracied along this rail route in the
vicinity of Maxwells Crossing (Occurrence 19) at the turn of the
century. A number of stone quarries have operated in the map
area (Occurrences 1, 3, 8. 17, 21, 26), mainly in the late 1930s
and early 1940s introducing granite gneiss, marble, amphibolite
and anorthosite for use as concrete aggregale, road metal and
flagstone. A flagstone quarry is currently in operation in Laxton
Township (Occurrence 17). and flagstone quarries near Black Lake
(Occurrence 5) and Mountain Lake (Occurrence 21) produce stone
on a demand basis.

Recorded exploration within the area has been limited
(Assessment Files Research Office. Ontario Geological Survey,
Toronto (AFRO)) despite considerable exploration work just east of
the map area (Bright 1987). Uranium exploration occurred in the
late 1960s. but only a few small showings (Occurrences 2, 6, 9,
10, 16, 18, 22, 23, 24, 25, 31, and 33) were located. St. Joseph
Explorations Limited (later Supletre Minerals Limited, name change
1981) examined several marble localities for zinc mineralization in
the 1970s, concentrating on the Salermo, Bow, and Buller Lake
areas, and uncovered a sizeable, but subeconomic zinc deposit
near Salerno Lake (Occurrence 29) (AFRO). The western half of
the map area, which is underlain by gneisses of the Ceniral
Gneiss Belt, has seen little prospecting activity,

Geological Data Inventory Folios (GDIF) are available for Gal-
way (OGS 1983a), Glamorgan (OGS 1983b), Snowdon (OGS
1983c), and Lutterworth (OGS 1988) Townships.

PREVIOUS WORK

The Minden area was first mapped on a reconnaissance basis by
Adams and Barlow (1910) and was included on the regional
compilation map of the Haliburton-Bancroft area by Hewilt and
Satterly (1957). Armstrong and Gitting (1968, 1970) mapped
Glamorgan Township in detail, but this work only included a small

part of the Minden area. Schwerdiner and Mawer (1982) con- -

ducted reconnaissance mapping in the western half of the area.
The entire Minden area has been mapped by the Ontario Geologi-
cal Survey at 1:15 840 scale (Easton 1986, 1987a, 1987b, 1987¢c)
and the user is referred to these reports for additional information.

The eastern part of the map area is described in several
guidebooks: Davidson et al (1984) describe two stops near Miners
Bay on Highway 35; Easten (1987d) describes five slops in the
Minden region; Easton et al (1884) describe several stops along
Highway 35 and Haliburton County Road 2. and in the southwest-
ern part of the area. Easton (1987c) includes a high school level
field guide to the area.

Little geochronological work has been conducted in the map
area. Berger and York (1981) have dated the Bark Lake diorite
adjacent to the map area by Ar40/Ar38 methods. Easton and
Roddick (in press) have dated several samples in the area by
K39/Ar39 methods. and have found excess argon in samples from
the Central Metasedimentary Bell Boundary Zone (CMBEZ) near
Miners Bay. Dates from the area are shown on the map lace.

GENERAL GEOLOGY

The Minden area is underlain mainly by Precambrian rocks. Flat-
lying Ordovician limestone of the Gull River Formation (unil 43)
and calcareous arkose and shale of the Shadow Lake Formation
(unit 43) cover the Precambrian succession along the southern
margin of the map area.

Precambrian rocks in the Minden area are of Lale to Middle
Proterczoic age, and straddle two major teclonic zones of the
Grenville Province; the Central Metasedimentary Belt (CMB) to the
east and the Central Gneiss Belt (CGB) to the west (Wynne-
Edwards 1972) Intensely deformed rocks of the Central
Metasedimentary Belt Boundary Zone (CMBBZ) along the Gull
River form the boundary between the two terranes.

Precambrian rocks of the area may be divided into six main
groups. In order of interpreted decreasing age these are:
1) Gneisses of the Central Gneiss Bell (Fishog Subdomain)
(units 1 to 10) which underlie the western half of the map
area.

2) The Glamorgan Gneiss Complex (CMB) (units 11 to 15) under-
lies the east-central part of the map area.

3) The Dysart Gneiss Complex (CMB) (unit 16) which may be
roughly similar in age and origin lo the Glamergan Gneiss
Complex, and which is only exposed along the northern
margin of the map area.

4) Grenville Supergroup rocks (CMB) (units 17 to 20) present in
the southeastern part of the map area that are intruded by a
variety of intrusive rocks (units 21 to 23).

5) The Denna Lake Structural Complex (CMB) (unils 24 to 34)
which underlies the central third of the map area, consists of
disrupted Grenville Supergroup strata, including marble tec-
lonic breccia. In addition, 2 number of anorthositic bodies
(unit 33) are present within the Denna Lake Structural Com-
plex.

6) Highly deformed rocks of (units 35 lo 39) of the Cenlral
Metasedimentary Balt Boundary Zone (CMBBZ) are present
west of Highway 35.

Late granitic pegmalites (unit 40a) and small granitic bodies (unil

40b) intrude most units in the map area, but are particularly

common in the Denna Lake Structural Complex, and in pegmatite
swarms in the Glamorgan Gneiss Complex near Miserable Lake.

Metamorphosed diabase dikes (unit 41) possibly related to the ca.

900 Ma Frontenac dike swarm occur locally in the eastern part of

the map area. An unmetamorphosed, trachyandesite dike, with

bictite phenocrvsts (unit 42), cuts gneisses of the CMBBZ near

Mgoore Falis.

FISHOG SUBDOMAIN (CENTRAL GNEISS BELT)

The Fishog Subdomain (units 1 to 10) consists of metamorphosed
rocks of predominantly igneous origin. Rock units in the Fishog
Subdomain can be subdivided on the basis of lithology, structure
and crosscutting relationships into four groups, which, in order of
inlerpreted decreasing age, are

1) an oider migmatitic diorite group (units 1 and 2)

2) meta-anorthosite (unit 3) and related rocks (unit 4)

3) monzonite and monzogranite piutons {(unit 5)

4) granodiorite plutons (unit 6) and syenogranite sills and

plutons (units 7 and 8).

The older migmatitic diorite group is found mainly in the eastern
third of the Fishog Subdomain, and is best exposed between Beer
Lake and the south boundary of the map area. In this area, it
consists of migmatitic, protomylonitic diorite, granodiorite. and
lonalite gneisses with a quartz-plagioclase leucosome (unit 1a).
These rocks are intruded to various degrees by syenogranite sills
(unit 8), which locally have partly assimilated and mixed with the
mafic rocks to form a hybrid lithology (unit 7). To the north, this
band of rocks is structurally overlain by rocks of the CMBBZ.
Massive 1o weakly feliated granodiorite plutons (unit 6), common
in the area between Fishog and Clear Lake, east of the Anson
Shear Zone, inlrude the older gneisses.

In the Head Lake area, @ dome is mantled by a mixture of
dioritic rocks (unit 12 and ¢) and a group of calc-silicale, quart-
zofeldspathic, and older dioritic gneisses (unit 1b). These are the
only rocks in the Fishog Subdomain that show any clear evidence
of a metasedimentary parentage.

Near the Anson Shear Zone, rocks of the diorite group are
more mafic in composition (unit 1c) and less migmatitic, and are
closely assaociated with thinly layered, composilionally varied, mig-
matitic gneisses (unit 2) which are locally agmatitic. nebulitic,
stromatitic. Intrusion migmatites (including intrusion breccia) are
also included in unit 2. Gneisses of unit 2 appear to represent a
highly reworked older unil, which locally shows some lithological
similarities o units 1a,b,c. but which is also injected by granitoid
material of units 5 to 8. Associated with the migmatites are
anorthositic rocks (unit 3) and related guartz-poor, plagioclase-rich
mafic rocks (quartz diorites. monzodiorites) of unit 4 which may
be comagmatic with the anorthosites. The ancrthosites are found
as pods within the Head Lake dome, as a folded anorthosile shest
along the Head River, and as a boudinaged anorthosite sheet
which can be traced for over 20 km along the eastern edge of the
Anson Shear Zone from the southwestern corner of the Digby area
to the north shore of Millward Lake. The sheet reappears north-
west of Beer Lake and can be traced norlh to Highway 118, 5 km
north of the map area. In addition to anorthosite, gneissic anor-
thosite, and gabbroic anorthosite, a group of diorite, quarlz mon-
zodiorite and monzodiorite rocks (unit 4) are associated with this
boudinaged anorthosite sheet and together form a useful marker
horizon. Also present along the Anson Shear Zone are a number
of 1 to 2 km wavelength antiforms and synforms which can be
traced along the length of the zone, and which are defined by
lithologic repetition and dip reversals. This is the only part of the
map area where such large scale folding is so conlinuous.

in the Minden area, the western contact of the older dicritic
gneisses (units 1 and 2) coincides with the Logan Lake Shear
Zone of Schwerdtner and Mawer (1982). Based on mapping in the
Minden area and along Highway 118 near Anson Creek, the author
concurs that the western margin of this zone does represent a
shear zone, which separates mainly dioritic gneisses and syenog-
ranite sills to the east from monzonitic rocks to the west, and that
this shear zone probably represents a thrust (Schwerdtner and
Mawer 1982). The shear zone does nol veer west through Logan
Lake as shown by Schwerdiner and Mawer (1982), but rather
continues to the southwest through the Digby-Lutterworth area as
shown on the map. A number of myionite zones in the Digby-
Lutterworth area (unit 9) may be splays related to this structure,
Because the shear zone does nol pass through Logan Lake, it was
renamed the Anson Shear Zone (Easton 1987a).

The far western half of the map area is underiain by a suite of
monzeonitic to menzogranitic rocks (unit 5). These rocks are com-
positionally varied, and have xenolith-rich zones up to several
hundred metres in width (unit 5¢). The proportion of xenoliths
increases to the north and northwest, and these rocks take on a
more migmatitic, commonly agmatitic character. Similar rocks in
the Digby-Lutterworth area were regarded as plutons (Easton
1986a), If so, then we are probably seeing a marginal phase of
these bodies in the northweslern corner of the area. It is equally
probable that the monzonite suile rocks were intruded as a series
of closely spaced sheets, rather than as large mesozonal plutons.

A few, late, gabbro intrusions (unit 10) are present in the
Fishog Subdomain, and occur near the margins of the monzonite
plutons.

GLAMORGAN GNEISS COMPLEX

The Glamorgan Gneiss Complex has been described in detail by
Easton (1987c) who subdivided the Complex on the basis of
lithology into seven lithodemic units as defined by the revised
Stratigraphic Code (NACSN 1983). The four main lithodemic units
of the Glamorgan Gneiss Complex present in the Minden area are
Ihe Kinmount Lithodeme (unit 12), the Kendrick Creek Lithodeme
(unit 13), the Crego Lake Lithodeme (unit 14), and the Gelerl
Lithodeme (unit 15). The other three lithodemes consist mainly of
deformed gneisses of varied composition, and are grouped as one
unit {unit 11) on the map.

Several lithologic, textural and structural changes occur in the
Glamergan Complex across the map area; these changes allow it
10 be divided into two parts. The lirst, located west of the Drag
River, consists mainly of tonalite gneiss of the Kinmount (unit 12)
and Kendrick Creek Lithodemes (unit 13). with minor amounts of
amphibolite gneiss, heterogeneous deformed gneiss (unit 11), and
granite gneiss of the Crego Lake Lithodeme (unit 14) present
along the contact with the Denna Lake Structural Complex. Also, in
this area are several exposures of deformed mafic dikes cutting
Ihe Glamorgan Gneiss Complex. The best exposure of these dikes
is on Haliburton County Road 1, 500 m north of Gelert.

The second part, which extends east of the Drag River, con-
lains roughly equal proportions of granite gneiss (unit 14) and
tonalite gneiss (unit 13) as well as several semiconlinuous bands
of amphibolite (unit 15). Within Ihe eastern half of the Glamorgan
Gneiss Complex, a number of changes occur in rocks of the
Kendrick Creek Lithodeme between the southern boundary of the
map area and Koshlong Lake. These include a change in com-
positioni from tonalite to granodiorite to the northeast, increased
oulcrop and larger scale folding of gneissosity, the developmenl
of clots and pods of granodiorite leucosome in the gneiss
(possiblyin situ mells), and an increasing number of subparalle! to
highly crosscutting granite veins. However, the rocks remain tex-
turally similar to Kendrick Creek rocks west of the Drag River.
Rocks of the Crego Lake Lithodeme in the eastern part of the
Complex also change slightly, tending from syenogranite composi-
tions in the south and the west. to monzogranite and quariz
monzonitic compositions near Koshlong Lake, As noled previously
(Easton 1987b), rocks of the Crego Lake Lithodeme intrude rocks
of the Kendrick Creek Lithademe. In facl, some of the apparen!
compositional helerogeneity in the eastern part of the area may
reflect repeated folding on a local scale of rocks present along
the contact between the Kendrick Creek and Crego Lake
Lithodemes.

Also in the eastern part of the area are a number of bands of
amphibolite (unit 15) surrounded by granilic gneisses of the Crego
Lake Lithodeme. The amphibolites occur in synformal axes, but
contact relations with the Crego Lake Lithodeme are unclear.
South of Gelert marble breccia is present within one amphibolite
band, and it is possible that these bands of amphibolite represent
areas of infolding of basement and cover, or thrusting within the
Cneiss Complex itself, or both. These synformal structures are
clearly truncated by the northern margin of the Glamorgan Gneiss
Complex north of Lochlin, and would thus indicate folding of the
Glamorgan Gneiss Complex occurred prior fo thrusting. Although
intimately associaled with the Glamorgan Gneiss Complex, the
amphibolitic rocks may be part of the Grenville Supergroup, hence
their designation as a distinct lithodemic unit (the Gelert
Lithodeme. unit 15) of the Glamorgan Gneiss Complex.

Folds of gneissocsity are rarely observed in the Glamorgan
Gneiss Complex in the west, but are common both in the nor-
theastern corner and in the adjacen! Eels Lake area (Bright 1987).
The compositional changes in the Glamorgan Gneiss Complex to
the east and northeast, the increasingly migmatitic character of
the gneiss (lonalite gneiss cut by granite pods and veins), and the
observation of well-developed folds may all reflect an increasing
degree of interaction between the Glamorgan Gneiss Complex and
its original cover rocks from southwest to northeast in the region.
in addition. the truncation of folds along the northern contacl of
the Glamorgan Complex further points to thrust emplacement ol
the Complex in its present position (Easton 1987a). Along Highway
503 in the southeastern corner of the map area, strained and
disrupted metasedimentary rocks of the Grenville Supergroup are
observed in contact with straight gneisses along the southern
margin of the Glamorgan Complex, possibly indicating a faull
contact between the Glamorgan Complex and the Grenville Super-
group.

DYSART GNEISS COMPLEX

The Dysarl Gneiss Complex (unil 16) is only exposed along the
shores of Kashagawigamog Lake in the north-central part of the
map area, and consists mainly of quartz diorite to tonalite gneiss.
The complex becomes more extensive to the north and northeast,
and has been described by Culshaw (1986). Culshaw (1986)
interpreted the Dysart Gneiss Complex as a thrust-emplaced possi-
ble basemenl complex to the Grenville Supergroup. Il is possible
thal the Dysart and the Glamorgan Gneiss Complexes are pan of
the same body, now disrupled by thrusting

GRENVILLE SUPERGROUP

Metasedimentary rocks of the Grenville Supergroup outcrop in the
southeastern part of the map area, and consist of amphibolites,
amphibolitic metatuffs and reworked metatuffs (unit 17); metaquat-
zarenite (unit 18a); mela-arenite (unit 18b); metawacke (unit 18c);
minor metaconglomerate (unit 18d), dolomite marbles (unit 19);
and generally massive caicite marbles (unit 20).

In the Crystal Lake-Bow Lake area the stratigraphic sequence,
from oldest to youngest, consists of at least 10 to 20m of
quartzarenite, 20 to 30 m of arkosic arenite, 30 to 50 m of inter-
bedded arenaceous metasediments and mafic to intermediate
metatuffs and reworked tuffs, overlain by calcitic marbles.
Dolomitic marbles in the area appear to be laleral facies equiv-
alents of the quartzareniles, and in the Bow Lake area conlain
quartz-tremolite aggregates which replace algal laminate type
stromatolites.

Deformation in the Grenville Supergroup strata increases lo-
ward the Glamorgan Gneiss Complex, rellecling an increase in
metamorphic grade to the northwest, as well as a probable fault
contact (thrust) with the adjacent Glamorgan Gneiss Complex.

A variety of intrusive rocks intrude the Grenville Supergroup
strata in the southeastern part of the area. These include a
syenite-diorite alkaline suite (unil 21) which represent rocks of the
Tory Hill and Gooderham Syenite Belts present further east in the
Eels Lake area (Bright 1987). This suile includes magnetite-rich,
nepheline-monzodiorites (unit 21a), and mafic magnetite-rich
syenites and diorites (unil 21b) located within 500 m of the south-
eastern margin of the Glamorgan Gneiss Complex, as well as fine-
grained syenites and nepheline-syenites (unil 21c¢), found in close
association with arenites and mafic tffs in the Crystal Lake area.

A suite of mafic intrusive rocks which cut the Grenville Super-
group consists of several diorite plutons (unit 22a), including the
Bark Lake diorite; and several gabbro plutons (unit 22b). The
former are associated with sulphide mineralization in the host
marbles, the latter with magnetite-skarn mineralization in the hosl
marbles.

Felsic intrusive rocks consist mainly of granodiorite of the
Union Lake pluton (unit 23b), inclusion-rich granodiorite north of
Crystal Lake (unil 23¢), and small aranite bodies (unit 23a).

DENNA LAKE STRUCTURAL COMPLEX

The Denna Lake Structural Complex (units 24 1o 34) consists
mainly of marble tectonic breccia. comprising a variety ol frag-
menls including amphibolite, calc-silicate gneiss, metaquarl-
zarenite, and other siliceous clastic metasedimentary rocks and
disrupted granodioritic to granitic rocks. All lithologies present in
the Denna Lake Complex have relatively undeformed counterparts
20 km to the easl on the southeasiern side of the Glamorgan
Gneiss Complex (Easton 1986a, 1987b, 1987c).

It is possible to subdivide the Denna Lake Complex on the
basis of dominant clast lithology and the presence of competent
units, such as dolomite horizons, as demonstrated in the Digby-
Lutterworth area (Easton 1886a). Six rock packages are present in
the Minden area: (1) a package of migmatitic quartzofeldspathic
gneiss of indelerrminate origin (unit 24); (2) a variely of marbie
breccia units distinguished by differing clast content (units 25 to
28); (3) amphibolites, interlayered with dolomilic marble and mar-
ble breccia (unit 29); (4) & metaguartzarenite unil, associated with
dolomilic marble and syenogranite gneisses (unmit 30): (5) a group
of alkaline igneous rocks (units 31 to 33), which include marble
breccia with a strontium-rich carbonate matrix (unit 31); a rela-
tively continuous zone of niobium, yttrium, and zirconium rich
rusty paragneisses, alkaline amphibolite, and diopside-plagioclase
rocks (unit 32); and a large body ol anorthosite (Allsaw Anor-
thosite) and two minor sheets of anorthosilte (unit 33), which have
alkaline chemistry. The anorthosile bodies have relatively undefor-
med cores, and strongly deformed margins, and may be thrust
slices, similar to the Glamorgan and Dysart Gneiss Complexes,
These alkaline rocks have been interpreled by the author lo
represent a disrupted alkaline volcanic-subvolcanic complex; and
(8) syenogranile gneiss with slivers of marble breccia (unit 34).

CENTRAL METASEDIMENTARY BELT BOUNDARY ZONE (CMBBZ)

Rocks within this zone (units 35 to 39) have been tectonically
modified and have been described by Schwerdtner and Mawer
(1982), Easton et al (1984), and Hanmer and Ciesielski (1984).
Using the terminology of Hanmer and Ciesielski (1984), two main
varisties of tectonites are present in this zone. In the east tec-
tonites consist mainly of straight gneisses (unit 35), commonly of
granilic composition. In the west, “irregularly layered” and
“porphyroclastic gneisses” (units 37 and 36, respectively) pre-
dominate. Further to the west, particularly near Bob Lake, are
found mafic gneisses (unit 39) which may represent disrupted
equivalents eof unit 1. In addition to the main exposures of these
rocke west of Highway 35, these rocks are also exposed on the
shore of Mountain Lake, in an erosional window cut through
marble breccia of the Denna Lake Structural Complex.

The width of the CMBBZ varies from about 2 km in the south
to 6 km in the north, with a greater variely of lithologies being
displayed in the north. Composition of the CMBBZ also changes
frem north 1o south, containing more granitic material in the south
where it abuts granitic gneisses of unit 8 of the Central Gneiss
Belt, and more mafic rocks in the north where it abuts mafic
gneisses of unit 1. Also in the north. the CMBBZ hag been cut by
several large northwest-trending faults which offset units. It is not
possible to correlate any rocks from the eastern side of the map
area (Central Metasedimentary Belt) across the CMBBZ to the
Central Gneiss Belt.

METAMORPHISM AND STRUCTURAL GEOLOGY

Metamorphic grade increases across the map area from lower
amphibolite near Crystal Lake to upper amphibolite facies west
and north of the southern margin of the Glamorgan Gneiss Com-
plex. Granulite facies rocks have not been reported from the area,
but yellow-green monzonites (unit 5d) in the northwestern corner
of the area may represent retrograde granulite facies rocks.

The structural geology of the area is dominated by the major
tectonic zones, present in the map area. The contacls between the
major groups that constitute these zones are probably all faulled
Large scale folding is only observed within the Glamorgan Gnéiss
Complex and the area underlain by the Grenville Smergroup. Most
rock units in the area dip to the southeas! between 10° to 30°. All
rocks in the Minden area contain a shaliow-plunging, scutheast-
rending lineation. A conjugate set of northeast- and northwest-
trending late faulls is present in the western part of the map area,
displacing rocks within the CMBBZ and the Central Gneiss Belt
These rocks may be present further east, but cannot pe traced
through the heterogeneous Denna Lake Structural Complex. Struc-
tures within the map area are consistent with the model of
northeast-directed tnrusting of the CME over ithe CGB (e.g. Hanmer
and Ciesielski 1984).
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ECONOMIC GEOLOGY phibolitic gneiss of the CMBBZ. Bolender’s Quarry (Occurrence 8)

A number of occurrences (Occurrences 2, 6, 9, 10. 16, 18, 22-25,
31 and 33) of uranium and thorium mineralization have previously
been located in the map area. All of these areas have significant
scintillometer anomalies (up to 20 limes background), lie within
regional airborne garmma-ray spectromelric anomalies (Geological
Survey of Canada 1984) and are areas of abundant pegmatite
intrusion. The regional airborne gamma-ray anomealies are ex-
cellent indicators of radioactive mineralization in the Minden area.

Several small gold occurrences have been previously reported
from the map area (see map face), primarily on the basis of tumn
of the century assay results, and have nct been confirmed by
additional analyses or further work. Molybdenite has been re-
ported at several sites in the area, mostly from within the Denna
Lake Structural Complex, and is associated with lale pegmatite
veins. Production of melybdenite occurred al Shadow Lake in
1917 about 2 km south of the south-central boundary of the map
area. Exploration for molybdenite should focus on the southern
half of the Denna Lake Structural Complex.

As noted above, zinc mineralization hosted in dolomitic mar-
bles has been reported from the area. particularly from the
Salemo Lake area (Occurrence 29). Sulphide mineralization occurs
along the margins of some of the diorite plutons which are hosted
by Grenville Supergroup marbles, and in disrupted equivalents of
these rocks in the Denna Lake Structural Complex. Cobalt. copper,
iron, and zinc sulphides are the most common sulphides present
in the area.

Within the package of alkaline rocks in the Denna Lake
Structural Complex (unite 31 to 33), rusty paragneisses have
anomalously high values of cobalt, copper, niobium, strontium,
yttrium, and zirconium, and associated marble breccias contain
1000 to 3000 ppm strontiurn. Buff weathering quartz syenite veins
that intrude the rusty paragneisses contain allanite, and also have
elevated contents of niobium, yttrium and zirconium. Further ex-
ploration of this package of rocks for strontium-yttrium-zirconium
mineralization is warranted.

Magnelite skarn iron deposits are common in the area, particu-
larly at the margins of gabbros intrusive into the Grenville Superg-
roup, and include several past-producers (Occurrences 13, 15, and
34). The Paxton Mine (Occurrence 27) may represent a tectonical-
ly disrupted body of this type. The Victoria Mine (Occurrence 34)
é.lagsé: ciontains high rare earth element concentrations (Easton

fa).

Flagslone is being produced al & quarry in Laxten Township
(Occurrence 17), and is produced on a demand basis from quar-
ries at Black Lake {Occurrence 5) and Mountain Lake (Ocecurrence
21). All are hosled in straight gneisses, mainly granitic, of the
CMBBZ. Further., a number of nonmetallic mineral resources have
been exploited in the past in the map area. The quarry at Maxwells
Crossing (Occurrence 19) produced marble in the late 1890s.
Some tombstones in the Gelert cemetery were made from marbie
from this site. The quarry at Allsaw (Occurrence 1) produced
crushed anorthosite for use as road metal. The Armstrong Quarry
on Highway 35 (Occurrence 3) produced road metal from am-

2

produced about 80 tons of granular material from 1839 to 1940 1o
service marble for making stucce dash and concrete. The host
rock is amphibolite of the Gelert Lithodeme. The Orillia Water,
Light and Power Company removed about 40,000 tons of granular
malerial from a granile gneiss occurrence on lot 5, concession i
ol Minden Township for use in concrete to construct a power dam
on Minden Lake (Occurrence 286). Although none of these guarries
is currently in operation. they indicate the variety of stone materal
available for use in the Minden area. An evaluation of the stone
potential of the Minden area is present in Appendix 2 of Easton
(1987¢c).

Sand and gravel deposits are abundant along the Drag, Burnt
and Gull River syslems in the area. and have not been fully
exploited in the past. A number of pits are in operation in the
Minden area
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33.
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Allsaw Quarry (st)

Arbuckle (mag. U)

Armstrong Quarry (st)

Belra Minas (Mo}

Black Lake (st)

Blott. W. (U)

Bob Lake Marble (dol)
Bolenders Brothers Quarry (st)
DiRenzo, A. (U)

Hogan (U)

Hopkins, A.Y. (Mo)

Hopkins Mine (Pb)

Howland Mine (Fe)

Hughes (py)

Imperial Mine (Fe)

Jorex Mines Limited (U, Th)

Lot 10, Concassion X, Laxton Township (st)
Lundberg, H. (U, Th, mag)
Maxwells Crossing Quarry (mb)

. McCluney, J. (Au)

Lots 1, 2, 3, Concession V, Minden Township (st)
Miro Mines #1 (U, Th)

Miro Mines #2 (U. Th)

Miro Mines #3 (U)

Miro Mines #4 (Th)

Orillia Water, Light and Power Company Quarry (st)
Paxton Mine (Fe)

Simmons (5th Group) (Cu)

Sulpetre Minerals Limited #1 (Zn)

Sulpetro Minerals Limited #2 (Zn)

. Tait, J. (U)

Tett (cor)
Valenti (U)
Victoria Mine (Fe)
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SOURCES OF INFORMATION

Base map derived from Map 310D/15 Minden of the National
Topograpnic System,

ODM-GSC Aesromagnelic Map 389G, scale 1:50 000

Glamorgan Township, Haliburton County, Ontario Department of
Mines, Map 2173. by H.S. Armstrong and J. Gittins, 1870, scale
1:31 680 or 1 inch to 1/2 mile.

Geology not tied to surveyed lines.

Magnetic declination approximately 11°12"W in 1985

Metric Conversion Faclor: 1 foot = 0.3048 m

CREDITS

Geology by H.M. Easton and assistants, 1983 to 1986. Compilation
by R.M. Easton, 1987

Every possible effort has been made to ensure the accuracy of
the information presented on this map; however, the Ontario Min-
istry of Northern Development and Mines does not assume any
liability for errors that may occur. Users may wish to verify critical
information; sources include both the references listed here, and
information on file at the Resident or Regional Geologist's Office,
and the Mining Recorder's Office nearest the map area,

Issued 1988

Information from this publication may be quoted if credit is given.
It is recommended that reference to this map be made in the
following form:

Easton, R.M

1988: Precambrian Geology of the Minden Area, Haliburton, Peter-
borough, and Victoria Counties, and Muskoka Dislrict; On-
tario Geological Survey, Map F.3106, Geological Series-
Preliminary Map, scale 1:50 000. Geology 1983 to 1986.
Compilation 1987.
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LOCATION MAP

LEGEND->
PHANEROZOIC
CENODZOIC
QUATERNARY
FLEISTOCENE AND RECENT
Till, gravel, sand and organic deposits
UNCONFORMITY
PALEQZOIC
ORDOVICIAN
i & |
43 | 43  Red and green sandstone, siltstone and shale of

the Shadow Lake Formation overlain by
interlayered limestone, sandy dolostone, and
dolostone of the Gull River Formation

UNCONFORMITY

PRECAMBRIANE.C
LATE TO MIDDLE PROTEROZOIC
ALKALINE INTRUSIVE ROCKS

42 42

e -t . )

MAFIC INTRUSIVE ROCKS

Trachvandesite dikes

r
b

41 | 4

EEN

Fine- to medium-grained diabase dikes and sills,
weakly metamorphosed (ca. 800 Ma Frontenac
Swarm?j

INTRUSIVE CONTACT

LATE TECTONIC TO POST-TECTONIC FELSIC INTRUSIVE
ROCKS

POTASSIC PEGMATITIC INTRUSIVE ROCKS

40 | 40
L= 40a

Unsubdivided

Deformed and undeformed, syenite to
syenogranite pegmatite dikes, only large dikes
or dike swarms are shown

400 Weakly foliated, syenogranite
INTRUSIVE CONTACT

CENTRAL METASEDIMENTARY BELT BOUNDARY ZONE
(CMBBZ) (units 35 to 39)

39 32 Calc-silicate gneiss, massive dolomite gneiss
38 38 lrregularly layered amphibolite gneiss, migmatitic
== diorite gneiss, and mafic tectonites, in part
derived from unit 1
37 37 Irregularly layered gneisses of mixed

composilion and related tectonites

36 J 36 Porphyroclastic gneiss

35 35 Straight gneiss, minor irregularly layered and

porphyroclastic gneiss
FAULTED CONTACT?

METAMORPHOSED TECTONIC BRECCIA (DENNA LAKE
STRUCTURAL COMPLEXY(units 24 to 34)

GRANITOID ROCKS

34 Syenogranite gneiss. migmatitic granitoid gneiss
of indeterminate protolith predominate, probably
large rafts within marble tectonic breccia

)
o

ALKALINE IGNEOUS ASSCCIATION®

33 | 33 Alkaline anorthosite, gabbroic anorthosite
32 | 32  Alkaline metatuffs, consists mainly of rusty-
— weathering schists, alkaline amphibolile,
diopside-plagiociase rocks, and deformed, buff-
weathering syenite dikes |
31 31 Marble breccia, with Sr-rich carbonale matrix,

diopside-plagioclase, amphibolite, and calc-
silicate clasls predominate

SILICEOUS CLASTIC METASEDIMENTARY ROCKS®

30 | 30 Quartz arenite predominates, minor granite
== gneiss and marble breccia, probably large rafts
in marble breccia
METAVOLCANIC ROCKS®E
29 29 Amphibolite, interlayered with relatively massive,
R coarse-grained dolomile marble and marble
breccia

MARBLE TECTONIC BRECCIA®

28 28  Dolomite marble. generally massive, coarse-
— grained
27 27 Marble breccia, calc-silicate, amphibolite, and
— meta-arenite clasts predominate
| 26 | 28 Marble breccia, rafts of monzo- and
27 syenogranite predominate
| 25 | 25 Marble breccia, quartzarenite fragments
—— predominate
GNEISSES
ll 24 | 24 Migmatitic, quartzofeldspathic gneisses of

indeterminate origin
FAULTED CONTACT

INTRUSIVE ROCKS
FELSIC INTRUSIVE ROCKS

23 23a Monzogranite and syenogranite, medium-
— grained, massive to weakly foliated
23b Granodiorite, medium-grained, weakly foliated
23c Granodiorite, fine- to medium-grained,
moderately foliated, with large inclusions of
country rocks

MAFIC INTRUSIVE ROCKS
ER
ALKALINE INTRUSIVE ROCKS

R

22a Fine-grained to medium-grained diorite
22b Medium- to coarse-grained gabbro

21a Medium-grained. nepheline-bearing monzodiorite

21b Fine- to medium-grained, locally nepheline-
bearing. mafic monzonite

21c Fine- to medium-grained, locally nepheline-
bearing syenite

~ Gcale 1:1 584 000 or 1 inch o 25 miles

MIDDLE PROTEROZOIC
GRENVILLE SUPERGROUP
METASEDIMENTARY ROCKS
Carbonale Metasediments (calcitic)

[ ww |

[ = ]

19|19

15 15

20 [ 20 Generally massive, medium- fo coarse-grained

calcitic marble

Carbonate Metasediments (dolomitic)

Massive and bedded, medium- to coarse-grained
dolomitic marble

Siliceous Clastic Metasediments

18 1B Unsubdivided

' 1Ba Metaquarizarenile
18b Meta-arenite, commonly rusty-weathering
18c Metawacke
18d Metaconglomerate

METAVOLCANIC ROCKS

17 | 17

Amphibolite, mafic to intermediate
metavolcanics, tuffs, and reworked tufis

FAULTED CONTACT?
DYSART GNEISS COMPLEXS

16 Tonalite gneiss, minor syenogranite gneiss,
- siraight gneiss

FAULTED CONTACT?

GLAMORGAN GNEISS COMPLEX

AMPHIBOLITE AND HORNBLENDE GNEISS' (Gelert
Lithodeme)

Unsubdivided
15a Amphibolite gneiss

15b Amphibolite gneiss interlayered with marble
tectonic breccia horizons

15¢ Straight gneiss (mylonite) derived from unit 15a

POTASSIC SUITE (Crego Lake Lithodeme)

14 14 Monzogranile to syenogranite gneiss

INTRUSIVE CONTACT?
SODIC SUITE

f . .

13 ] 13 Tonalite to granodiorite gneiss (Kendrick Creek
b Lithodeme)

12 12 Tonalite gneiss with layers of syenite and

== — syenogranite containing feldspar augen injected
parallel to gneissosity (Kinmount Lithodeme)

! 11 11 Tectonically disrupted gneisses consisting of

[_

alternating bands of tonalite, granodiorite, and
amphibolite composition (Howland, Paxton, and
Davis Lake Lithodemes)

CONTACT UNKNOWN?

CENTRAL GNEISS BELT (FISHOG SUBDOMAIN)
MAFIC INTRUSIVE ROCKS

10 | 10 Weakly foliated, metagabbro

e — - ——

INTRUSIVE CONTACT?
MYLONITE ZONES

| 9 9

Proto- and ultramylonite, minor marble tectonic
breccia

FAULTED CONTACT

FELSIC INTRUSIVE ROCKS
Felsic to Intermediate Gneisses

8 J B Syencgranite gneiss
L 7 Syenogranite gneiss (sills) and partly assimilated
- country rocks (mainly unit 1)
.6 6  Granodiorite gneiss, relatively massive

[ 2 2

s 5a

Maonzonite Suite Gneisses

Monzonite and monzogranite gneiss
6b  Granodiorite to monzonite gneiss
5¢c  Ba, but with abundant inclusions
5d

5a, but yellow-green weathering (incipient
granulite facies)

INTRUSIVE CONTACT?

Anorthosite Suite Rocks

4 I 4 Quartz diorite, diorite, monzodiorite, and
monzonite gneisses '
3 3 Anorthosite, gabbroic anorthosile, minor

anorthositic gabbro
Migmatitic Gneisses
Quartzofeldspathic migmatitic gneiss, mainly

injection gneisses formed by mixtures of units 1,
5 6.and 8

Older Mafic Gneisses

L b

1 la  Migmalitic tonalite to diorite gneisses
Calc-silicate gneiss, quartzofeldspathic gneiss.
diorite gneiss

1c  Diorite. gabbroic, amphibolitic gneisses

NOTES:

a)
b)

c)

d)

e)
f)

g)

This is a field legend and may be changed as the resull of
subsequent laboratory investigations.

The Precambrian legend is a lithologic one, and straligraphic
order is only in part implied by numerical order.

Al Precambrian rocks have been subjected to regional meta-
morphism; many non-metamorphic terms are used for the
sake of brevity and where the protolith is established.

The term "Structural Complex” is used in the sense of the
North American Code of Stratigraphic Nomenclature, 1983
Edition. Blocks in the brectCias of the Denna Lake Structural
Complex range from centimetre o kilometre size.

Probably derived from Grenville Supergroup strata.

May be derived from Grenville Supergroup strata. Included in
the Glamorgan Complex because of its close spatial associ-
ation with the Complex. Future studies may determine if these
rocks are part of the Complex, or are younger than lhe
complex (e.g., the Grenville Supergroup).

May be coeval with the sodic suite of the Glamorgan Com-
plex,
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