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MARGINAL NOTES

INIROOUCTION
The map me** * bounded by Latitudes 450 15'N and 45022'30"N, and 

?f**S W to 78D00'W, encompassing an area of 280 km2 . Ac 
-eadily acLnmplished via Highways 127 and 62 which respec 
werse throug 1 rhe southwest and southeast map corners. The 

Highway and Little Papineau Lake Road provide good ac- 
- ess to muo^ n* the western map area, while the West Papineau Lake- 
Centerview Rc*ui system renders excellent access to north-central and 
northeastern parts

MINERAL EXPLORATION
Mineral e-nioration within the map area has been largely confined to 2 

periods and commodities: 1) circa 1900 to 1916 (corundum- 
syenites), and 2) mid 1950s (uranium-bearing granite pegma- 

Discovery of corundum by W.F, Ferrier of the Geological Survey of 
Cartada in 1897 in the New Carlow area (Hewitt 1955), adjacent to the 
southeasi corner of the report area, led to establishment of a flourishing 
locai abrasives industry and undoubtedly stimulated relatively intense 
exploration in the general region. Many occurrences were discovered in 
the New Carlow area in the early 1900s, including a small deposit within 
the map area at Hoover Mountain as briefly described by Hewitt (1955). 
A small but undocumented amount of corundum ore was mined at the 
Hoover Mountain Deposit in 1916, which was transported to the nearby 
Burgess Mine site for milling (R. Armstrong, Resident and Former Pro 
spector, New Carlow, personal communication, 1982). A 0.7 to 1 m wide 
muscovite-magnetite-biotite-corundum syenite pegmatite averaging ap 
proximately 6'^ corundum was mined within a shallow trench 63 m in 
length, 7m to 14 m in width, and having a maximum depth of 3.1 m. The 
property was quite possibly worked by Manufacturer's Corundum Com 
pany, contemporaneously active at Burgess Mine, although Hewitt 
(1955, p. 34) makes no mention of the developer involved. Operations at 
Hoover Mountain ceased in September 1916 due to an unfortunate acci 
dent involving explosion of a steam boiler and dynamite, and loss of sev 
eral buildings and one workman's life (R. Armstrong, Resident and For 
mer Prospector, New Carlow, personal communication, 1 982).
Interest in uranium-bearing granitoids developed during the early to mid 
1950s and numerous claims were staked in the Balsam Lake-Centerview 
area focusing upon the Dubblestein and Thomas Properties (Masson 
and Gordon 1981 ) and the James Property (C. James, Resident, Center- 
view, personal communication, 1982).

No documented mineral exploration has occurred within the map area 
subsequent to the brief period of uranium activity.

Previous Work
Most of the area has remained unmapped subsequent to the reconnais 
sance investigations of Adams and Barlow (1910). Detailed coverage of 
Monteagle-Carlow Townships at a scale of 1:31 680 by Hewitt (1955) 
partially overlaps the southeast corner of the map area, while more re 
cent 1:63360 scale reconnaissance mapping by Lumbers and Vertolli 
(1980) extends into the north-central to northeastern and eastern fringes. 
Current investigation in the area is being undertaken by R. H. Thivierge at 
the University of Ottawa in the form of M.S. Thesis research in the Center- 
vie w-Comberme re area and by W. Miller of Queen's University, the latter 
examining the unique cordierite ortho-amphibole-orthopyroxene-garnel 
gneisses in the Hoare Lake area near the eastern boundary of the map 
area.

Recent reconnaissance of radioactive mineral occurrences in by Mas 
son and Gordon (1 981 ) and included the Dubblesteen and Thomas ura 
nium Occurrences in the northeastern part of the map area.

GEOLOGY -: : ^^~-.. ^
The map area features an important geological contact between the 
Grenville Supergroup and gneisses intermediate in composition and 
higher in metamorphic grade belonging to the Madawaska Highlands 
Gneissic Complex, Grenville Supergroup litnologies are entirely confi 
ned to the core zone of the Carlow Synform (see Structural Geology) de 
veloped as a narrow curvilinear arc 460 m to 1200 m in width outlining 
the periphery of this major fold. This metasedimentary package is com 
prised of graphite-diopside+phlogopite and scapolite-diopside mar 
bles, fineto medium-grained plagioclase-quartz-K-feldspar biotite 
psammitic metasediments, marble tectonic breccia, graphite-biotite- 
garnet-plagioclase metapelite, and rare amphibole-bearing quartzite
and para-am p hi bo l ite. These rocks are intruded by a complex assem 
blage of undersaturated to quartz-bearing syenitic rocks herein termed 
the New Carlow Syenite Complex. This complex, renowned for spectac 
ular corundum-rich pegmatites, constitutes a very complicated, gener 
ally interlayered, and variably metamorphosed -deformed plutonic as 
semblage comprised of at least 9 distinct phases as summarized below:
1 , Diorite-syenodiorite (fine- to medium-grained, Ci 40 to 60)

2. Biotite muscovite,  magnetite syenite (fine- to medium-grained, CI 
usual Iy-c10}

3. Magnetite-biotite plagio-syenite {medium-grained, CK10) 

4 Corundum-Bearing Syenites
a) Biotite corundum,  muscovite syenite (medium-grained, 
C1 15 to 20)
b) Muscovite-magnetite-biotite-corundum plagio-syenite to 
monzonite (coarse-grained to pegmatitic, CK5, corundum 
content 6^0 to 19*XO
c) Muscovite-corundum-biotite syenite (medium- to coarse- 
grained, CI 5 to 10, corundum content ^^o; appears grada 
tional into unit 4b)

6. Diopside sphene syenite to monzonite (coarse-grained to pegmati 
tic, CK10)

7. Diopside sphene syenite to monzonite (fine-grained to coarse- 
grained, CI 3 to 10; occurs as narrow dikes in exocontact skarns and 
Grenville Supergroup metasediments)

8. Quartz-bearing biotite syenite to monzonite (CK5, mediumto coarse-
grained)

The contact of the New Carlow Syenite Complex with carbonate- ri eh 
metasediments is invariably marked by a zone of catc-silicate skarn de 
velopment, most typically containing diopside, actinolite, and occas- 
sionally accompanied by scapolite, phlogopite, garnet, augite, sphene, 
or hornblende, -Skarn assemblages are also distributed randomly 
throughout the complex, particularly in association with phase 6 in which 
sphene-diopside-scapolite and zoned diopside-aclinolite-scapolite as 
semblages are notable.

Madawaska Highlands Gneissic Complex
An extremely complex gneissic melange comprised mainly of migma- 
tized supracrustal rocks, diorite-quartz diorite-tonalite ortho-gneiss, 
dominates most of the map area. Degree of tectonic deformation, recrys 
tallization, and migmatization is generally quite extensive with exception 
of the relatively massive diorite suite metaplutonic rocks of the Little Pa 
pineau Lake Stock.

Overall, an intermediate bulk composition probably typifies this gneissic 
complex, as reflected by ubiquity of diorite, quartz diorite, and tonalite 
orthogneiss, biotite-rich gneiss (quartz- biotite- plagioclase to horn- 
blende-quartz-biotite-plagioclase assemblages), and fine- to medium- 
grained amphibolite enclaves. Recognizable mafic to intermediate me 
taplutonic rocks, in addition, comprise a significant area in the vicinity of 
Little Papineau Lake-Moore's Pond area and this mass, termed the Little 
Papineau Lake Stock, achieves maximum dimensions of 6 km by 7 km. 
This apparent comagmatic suite consists mainly of weakly to moderately 
deformed, incipiently migmatized, medium-grained biotite-hornblende 
diorite and relatively subordinate hornblende-biotite diorite to leucoc 
ratic quartz diorite and biotite trondhjemite.

Lesser volumes of felsic lithologies are apparent and dominantly consist 
of thin sheets of metamorphosed biotite to biotite-hornblende granite up 
to 30 m in thickness, biotite trondhjemite, and un metamorphosed allan- 
ite-magnetite-biotite granite pegmatite dikes of the northeast-striking 
Hybla swarm.? Significant sections of biotite-trondhjemite gneiss occur 
locally as in the cliff face along the eastern shoreline of Papineau Lake 
near Davis Island.

Recognizable metasedimentary migmatite, as classified by the scheme 
utilized by Breaks etai. (1978), is often confined to definite belts as ex 
emplified by the Furz Mountain-Centerview-Balsam Lake area, macro- 
scopically interlayered in part with trondhjemitic gneiss. In their most 
pristine condition, metatexites developed within this belt and in the 
Mckenzie Lake area are typified by 10^o to 20*^* podiform and/or stro- 
matically disposed, coarse-grained sodic granitoid leucosome hosted 
within fine-grained biotite-quartz-plagioclase garnet metawacke and/or 
biotite-plagioclase quartz hornblende metapelitic paleosome. Felds 
par staining studies have confirmed a ubiquity of trondhjemite leuco 
some compositions. A critical section at Furz Mountain reveals an un 
doubted metasedimentary succession enclosed within trondhjemitic 
gneisses. Approximately 240 m of metasediments of varied composition 
and derived migmatite are exposed here. They are comprised of 
sillimanite-biotite-garnet-K-feldspar-plagioclase metapelite, metapet- 
ite, quartz- plagioclase- biotite to q uartz-biotite- plagioclase metapelites, 
and garnet-biotite quartz-plagioclase metawacke. 
The metatexites are frequently diablastic with idiomorphic to subidiom 
orphic K-feldspar and plagioclase megablasts commonly in the 1 cm to 
3 cm diameter range comprising up to 40'^. of the paleosome. These 
diablastic rocks appear to show a spatial relationship with tectonic 
zones of high strain and thus may potentially serve as an additional crite 
rion facilitating delineation of such zones, although this relationship 
would have to be monitored more closely within an area of better expo 
sure.

Many of the biotite-rich, quartzofeldspathic gneiss groups which 
abound, for example, in the Purdy-Maple Leaf area in vicinity of Highway 
62, are suspected derivatives of meta-sedimentary migmatites. Through 
advanced paleosome blastesis, increasing volume of leucosome gener 
ation, and tectonic reduction of stromatic leucosome grain size, met 
asedimentary migmatites could be plausibly converted into nebulitic to 
homophanous migmatites (Mehnert 1971, p.40-42) whereby petro 
graphic characteristics of leucosome and paleosome components be 
come progressively "blurred". In the case of nebulitic migmatites of the 
biotite gneiss group, very little of the original disparity between leuco 
some- paleosome grain size remains. In homophanous migmatites, a 
rather homogeneous plutonic-appearing rock manifests with only scarce 
remnants of mafic schlieren and relatively resistant biotitic paleosome 
layers in evidence.

Tectonic breccias are notable in several localities, although the sparse 
exposure typifying the map area generally inhibits accurate continous 
delineation across a given portion of the map sheet. These inclusion- 
laden units generally consist of a coarse-grained, blastic biotite granite 
medium containing a diverse fragment population with any of amphibol 
ite, diorite, quartz-diorite, biotite trondhjemite, and rare scapolite-diop- 
side-calcite skarn or anorthosite gabbro. Best examples occur near the 
eastern shoreline of Papineau Lake in the vicinity of Poplar Pond, 1 km 
northwest of Yuill Lake, and on Madawaska Highway near Evans Lake. 
Several features characterize these tectonic zones:

1 . diablastic textures in metasedimentary migmatite and biotite quartzo 
feldspathic gneiss

2. rootless intrafolial folds * *

3. rotation of fragments containing pre-existing gneissosity and lineation 
to various athwart positions in relation to enclosing matrix foliation

4. truncation of fabric containing prograde granulite facies and high 
grade metamorphic assemblages contained within relatively mafic 
fragments by host medium

5. presence of mylonitic textures *"' " '" '
6 truncation of prograde metamorphic mineralogical layering (granulite 

to high grade) and leucosome-melanosome couplets in mafic bulk 
systems and leucosome-melanosome layers in rare metapelitic frag 
ments

The latter observation documents that tectonic mobilization developed 
late in the tectono-metamorphic history of the area and posterior to a 
high grade to granulite anatectic event

Metamorphosed potassic granitoid suite rocks are commonly interlay 
ered within biotitic quartzofeldspathic gneisses and various types of or 
thogneiss commoniy forming erosional remnants up to 30 m thick cap 
ping the summit areas of many hills in the Lake Papineau area. These 
rocks are generally medium to coarse grained, allanite-biotite granite to 
allanite-biotite-hornblende hybrid syenite and monzonite, the latter rock 
particularly notable in proximity to degraded amphibolite enclaves. Less 
commonly, allanite-magnetite-muscovite alkalic granites are encoun 
tered. . - .

The Hybla pegmatite swarm is weakly evident within the map area. The 
most notable example is a 120 m wide dike trending 045 to 050 in the 
Yuill Lake area, which is traceable for 2.9 km, consisting of allanite mag 
netite-biotite granite and minor interlayered aplite. Numerpus smaller un- 
metamorphosed pegmatitic dikes with similar trends, identical acces 
sory mineralogy, and occasionally augmented by sphene and zircon, 
occur in the area, particularly along Highway 1 27, north of Maynooth.

STRUCTURAL GEOLOGY
All rock types in the area, with the exception of late dikes, reveal a com 
plex, protracted tectonic history, featuring at least 4 regional folding 
events, of which the second is most penetrative. Early folds may include 
several generations and may have developed during an early meta 
morphic event that can possibly be correlated with an "Elsonian" granu 
lite facies metamorphism based on a 1430 m.y. Rb-Sr whole rock iso 
chron (Bell and Blenkinsop 1980). Early folds may include several 
generations. The early folds are rarely identified except as isoclinal, re 
folded structures. In gneissic lithologies, they are mesoscopic and may 
be associated with an early high-grade metamorphic segregation layer 
ing. These features are strongly modified into geometric conformity by 
the second event. The early gneissic layering is more commonly evident 
as an internal discordant foliation within relatively mafic fragments and 
lenses enveloped by the later "Grenville" foliation in tectonic breccias. 
Early folds within layered Grenville Supergroup metasediments. which

are also refolded by the second deformation, cannot be comparatively 
synchronized with those in the gneisses.

Asymmetric polyclinal folds, which plunge gently to the west or south- 
west, are well displayed within well-banded gneisses in the northeastern 
part of the map area. They appear to correspond to early deformation 
folds described by Appleyard and Stott (1975).

A second or "typical Grenville" deformational event (the about 1100 to 
1050 year old "Ottawan orogeny" of Moore 1982) involves features of 
high-grade metamorphism, varied anatexis of different supracrustal and 
possibly basement rocks, migmatization, and granitoid mobilization. It 
imposed a penetrative L-S metamorphic fabric and broadly northeast- 
striking macroscopic first-order structural trend with dips now ranging 
generally between 10" to 40CSE. The mineral lineation uniformly plunges 
shallowly toward the southeast, generally down-dip in foliation surfaces, 
which Hewitt (1962) termed the "Grenville A lineation". It is directly trace 
able southward to near the sillimanite isograd of amphibolite facies Cen 
tral Metasedimentary Belt rocks, where the L-S fabric changes in a real 
aspect owing to different dynamics of deformation (Divi and Fyson 
1973). Feldspar porphyroblasts developed pre- to syn-deformational in 
the map area are observed in several places to be rotated parallel to the 
lineation direction with a sense of overtuning toward the northwest, infer 
ring ductile tectonic transport that way;

Typical folds of this event are mesoscopic, asymmetric, and tight to isoc 
linal with an axial planar fabric and axial lineation. Thivierge (1982) notes 
that they are reclined to the northwest and commonly display vergence 
to the northeast, and suggests that before later deformation, the foliation 
was shallow dipping to subhorizontal.

Areas of relatively high strain are locally mappable and display quite 
isoclinal, commonly intrafolial or transposed folds, local sheath folds, 
sigmoidal augen, mafic gneiss tectonic breccia, as well as protomyloni- 
tic to mylonitic textures. Such features form part of the criteria with which 
Davidson ef a/. (1982) successfully characterize "tectonite gneiss 
zones" bounding regional Isostructural domains in the western Ontario 
Gneiss Segment. Zones in the map area are commonly associated with 
stromatic to nebulitic biotite migmatites containing feldspar prophyrob- 
lasts, abundant granitoid leucosome, and large mobilizate-rich lenses.

A third major folding event is represented by macroscopic, essentially 
upright and open southeast-plunging antiforms and synforms, which are 
coaxial with the mineral lineation and also fold the Grenville Supergroup 
rocks, It is exemplified by the herein termed "Carlow Synform", whose 
axial trace runs from the southwest Papineau Lake area through the 
southeast corner of Wicklow Township and diagonally across Carlow 
Township, where it appears to fold trondhjemitic rocks of the Boulter plu 
ton (Thivierge, unpublished data). Northwest-southeast gneissosity 
strikes, which commonly form second-order structural trends throughout 
the map area, are considered to represent this episode of folding. North 
east of the map area in the Barry's Bay-Palmer Rapids region, synchro 
nous major folds influence only basement gneisses and are reclined to 
the northeast (Brock 1982). Such trends dominate much of the Ontario 
Gneiss Segment where they have previously been ascribed a 
"Hudsonian age" (Wynne-Edwards 1972, p.284). Clearly, the coaxial as 
pect of these folds with the penetrative mineral lineation suggests a geo 
metric and temporal relationship with the second deformation above, 
and, as such, must be re-evaluated.

A fourth folding event involves mesoscopic east-west trending sub-hori 
zontal warping about shallow plunging axes. Folds are upright to re 
clined.

Late brittle features include intrusion of northeast-trending quartz-mon- 
zonitic to granitic pegmatite (eg. Yuill Lake area), zoned pegmatite 
dikes, and quartz veins. West-northwest trending diabase dikes of the 
Ottawa-Bon nee he re System are present at 2 localities. Dominant frac 
ture systems and lineaments trend no rt h-northeast, northeast and north 
west and southwest.

Metamorphism
Most of the map area is contained within the high-grade regional meta 
morphic division of Winkler (1979). Local incursion into granulite grade 
is, however, evidenced by sporadic appearances of orthopyroxene. Or 
thopyroxene-bear ing assemblages are largely confined to an area ap 
proximately situated between Papineau Lake, Highway 62, Latitude 
45015'N, and Longitude 78000'W, although no area of continuous distri 
bution could be delineated and are most apparent in mafic to intermedi 
ate bulk compositions. Greatest abundance of orthopyroxene (approxi 
mately 10*^ to I50xo) ocdUrs in the Hoare Lake gneisses, which are 
featured by the unique coexistence of orthopyroxene- , cordierite- , or- 
tho-amphibole, and garnet. These gneisses are contained within biotite, 
garnet-biotite, and sillimanite-garnet-biotite bearing migmatized met 
asediments of the Centreview area, and were traceable over a strike 
length of 240 m and width of 200 m. Extension of this unit beyond the 
eastern map area limits is quite possible.

ECONOMIC GEOLOGY
Uranium mineralization is developed in 3 separate granitic pegmatites in 
the Balsam Lake area and was investigated in the mid 1950s by E. Dub 
blestein, C. Gagnon, and C. James {Dubblestein and James Occurrenc 
es), and by A, Thomas (Thomas Occurrence). Mineralization at these oc 
currences is very sporadic. Five grab samples from the James 
Occurrence submitted in 1955 by C. James indicated nil to 0.01'^ U 3O8 
and high trace levels of Zr in 1 specimen (C. James, Resident, Center- 
view, personal communication, 1982).

The Dubblestein Occurrence consists of flat-lying, zoned granitic peg 
matite at least 6.5 m in thickness and approximately 30 m strike length. 
Development work by Dubblestein comprised blasting and about 105 m 
of diamond drilling in 1955 (Masson and Gordon 1981, p.29).

Two grab samples submitted by Dubblestein to the Ontario Department 
of Mines in 1955 registered Q.02% and Q.^^l 1̂  U 3O8 with high trace levels 
of Ce, Nb, Th, and Zr (E. Dubblestein, Prospector, Timmins, personal 
communication, 1982). High uranium mineral analyses of e.36% and 
S.63% U 3Oe were obtained by Dubblestein in 1955 (Geological Survey of 
Canada, Radioactive Resources Division File) and were considered by 
Masson and Gordon (1981, p.29) to have been derived from pyrochlore. 
However, these assays may, in part, relate to euxenite which was iden 
tified by this survey as euhedral crystals up to 0,9 mm by 2.4 mm by 4.4 
mm and may serve to more fully explain high trace levels of Nb and Ce in 
Dubblestein's semi-quantitative emission spectrograph^ analyses. The 
radioactive minerals are chiefly associated with coarse bladed aggre 
gates of biotite-quartz and biotite-Kspar. which achieve maximum di 
mensions of 0.2 m by 1.4 m.

The Thomas Occurrence was investigated in 1955 by A, Thomas who 
carried out trenching and djamond drilled 12 shallow holes (Masson and 
Gordon 1981, p.29). Highest radioactivity occurs within a 1.5 m by 1.75m 
moderately hemafized zone near the western terminus of a steeply dip 
ping granite pegmatite.

Up to 5^o allanite, associated with coarse-grained magnetite and thorite 
(identified by Masson and Gordon 1981) occurs within a quartz impover 
ished hematized zone. Masson and Gordon (1981, p.29) report 540 ppm 
U3O8 and 1 ^ Th from the highly radioactive area.

Sulfide mineral concentrations are very sparsely distributed since the 
map area is principally underlain by sialic gneiss. Scant subeconomic 
quantities of molybdenite observed in several distinct lithologies are 
listed below.

I Metasedimentary Migmatite Association

1. In fine- to medium-grained garnet-biotite metawacke paleosome and 
related quartz-rich leucosome pods on the western shoreline of Papi 
neau Lake Molybdenite in paleosome occurs as linear aggregates up
to 6.5 cm by 0.5 cm.

2. In medium-grained nebulitic leucosome on the largest island in Bal 
sam Lake. WoS2 grains up to 1 cm by 2 cm within a 10 cm by 58 cm 
area.

II Granite Dikes

1. In a zoned granite dike emplaced in coronitic metagabbro on High 
way 62, 1.7 km southwest of Maple Leaf. MoS2 grains up to 2.1 cm by 
2 cm are principally confined to an quter quartz-rich portion of a 20 cm 
wide dike and are associated with possible ankerite, biotite, pyrite, 
and meager apatite, Medium-grained MoS2 is contained within a fine 
grained biotite granite core zone. Massive coarse-grained pyrrhotite 
occurs in the central parts of the same dike elsewhere in this expo 
sure.

2. In a pyrite-bearing granite dike in a roadcut near the eastern end of 
Balsam Lake. MoS2 is fine grained and very locally disseminated.

III. Syenite Association

1. Fine-grained disseminated MoS2 occurs locally within white diopside 
syenite in a roadcut on Highway 62,1.8 km east of Maple Leaf.
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LEGEND 3

PHANEROZOIC
CENOZOIC

QUATERNARY - ' -
PLEISTOCENE AND RECENT

Till, sand, and gravel

UNCONFORMITY

PRECAMBRIAN
MIDDLE AND LATE PRECAMBRIAN (PROTEROZOIC) 

MAFIC INTRUSIVE ROCKS

12 12a Fine- to medium-grained diabase dikes 

INTRUSIVE CONTACT .

UNMETAMORPHOSED FELSIC TO INTERMEDIATE PLUTONIC

11 Unsubdivided ' '
11a Magnetite biotite granite, coarse-grained to peg 

matitic
1 1 b Biotite granite, coarse-grained to pegmatite 
He Muscovite-biotile granite pegmatite 
Hd Aplite
He Granite pegmatite containing quartz-rich zones 
11f Magnetite-allanite-biotite granite, coarse-grained

to pegmatitic
" 

INTRUSIVE CONTACT

METAMORPHOSED FELSIC TO INTERMEDIATE PLUTONIC 
SUITE

SODIC GRANITOID SUlTEb

10 Unsubdivided
10a Leucocratic biotite trondhjemite, fine- to medium- 

^ . grained, massive to weakly foliated
- --. 10b Leucocratic to holo-leucocratic magnetite-biotite
-' '. . and biotite trondhjemite, fine-grained massive to
- * . -- -''- weakly foliated
, " - 10c Leucocratic to mesocratic horn blende-biotite to
: . biotite-hornblende tonalite, foliated, fine- to
r ;. medium-grained
. ^ 10e Tectonic breccia: lineated medium-grained

'- " '-- biotite-hornblende diorite and/or amphibolite
- ". fragments within foliated to gneissic fine- to 

medium-grained hornblende-biotite tonalite host

- . - INTRUSIVE CONTACT*
. ;-i - .. '.. - -

POTASSIC GRANITOID SUITEb ' ,- -',.-/

9 Unsubdivided
9a Leucocratic biotite and magnetite-biotite granite.

coarse-grained, massive to weakly foliated 
9b Leucocratic biotite and biotite-muscovite granite 

to alkalic granite, medium-grained, weakly foli 
ated to massive

9c Leucocratic to mesocratic hornblende-biotite and 
biolite-hornblende granite, 'olietsd to gneissic. 
Local zones of quartz-bearing syenite and mon 
zonite (commonly associated with partly assimi 
lated amphibolite inclusions)

9d Leucocratic, light mauve biotite granite, fine 
grained, weakly lineated (commonly occurs as 
dikes)

- ' 9e Leucocratic biotite and hornblende-biotite gran- 
v ite; medium- to coarse-grained, well foliated to

gneissic
9f Leucocratic allanite-biotite and biotite-allanite 

, ;v granite, medium- to coarse-grained and occa- 
' -- sionally pegmatitic, foliated 

. - 9g Tectonic breccia. Leucocratic biotite and 
hornblende-biotite granite with a significant pro 
portion of inclusions

SYENITIC SUITE PLUTONIC ROCKS

8 Unsubdrvided
8a Diorite-syenodiorite (fine- to medium-grained, CI

40 to 60)
^ 8b Muscovite biotite-amphibole magnetite and 

amp h i bole-biotite syenite (fine- to coarse- 
grained, CI usually *OO)

8c Magnelite-biotite plagio-syenite (medium- 
^ grained, C^10)

- Corundum-Bearing Syenites

8d Biotite corundum muscovite syenite (medium- 
grained, CI 15 to 20)

Be Muscovite-magnetite-biotite-corundum plagio- 
syenite to monzonite (coarse-grained to pegmati 
tic, CK5, corundum content 6 0̂ to 19 0̂ )

8f Muscovite-corundum-biotite syenite (medium- to 
coarse-grained, CI 5 to 10. corundum content 
^"/fc; appears gradational into unit 4b)

8g Diopside sphene syenite to monzonite (coarse- 
grained to pegmatitic, CK10)

8h Diopside sphene syenite to monzonite (fine 
grained to coarse-grained, CI 3 to 10; occurs as 
narrow dikes in exocontact skarns and Grenville 
Supergroup metasediments)

8j Quartz-bearing biotite, biotile-magnetite, 
magnetite-augite syenite quartz syenite (CK10, 
medium- to coarse-grained)

INTRUSIVE CONTACT

METAMORPHOSED ANORTHOSITE SUITE PLUTONIC ROCKS

7 Unsubdivided
7a Anorthosite gabbro
7b Gabbroic anorthosite
7c Anorthosite

INTRUSIVE CONTACT'

METAMORPHOSED MAFIC TO ULTRAMAFIC AND RELATED 
TONALITIC PLUTONIC ROCKSb

6 Unsubdivided
6a Gabbro
6b Porphyroblastic gabbro and diorite
6c Biotite-hornblende diorite and quartz diorite
6d Biotite,  hornblende, quartz-bearing diorite
6e Hornblendite, biotite hornblendite 

f- v : 61 Ultramafic rocks and tectonized equivalents
6g Amphibolite layers and tectonized equivalent 

r !" 6h Coronitic metagabbro Ovoid plagioclase and/or 
- -- - garnet prophyroblastic domains commor.

6j Granitic mobilizate. Hornblende granite to quartz 
monzonite mobilizate developed within mafic host

6k Biotite and magnetite-biotite trondhjemite, and to 
nalite, fine- to medium-grained, leucocratic to 
holo-leucocratic, massive to weakly foliated

6rn Leucocratic quartz diorite, fine- to medium- 
grained, massive to weakly foliated ,. , -

CALCAREOUS METASEDIMENTS, ASSOCIATED CLASTIC 
ROCKS, AND DERIVED CALC-SILICATE SKARN (GRENVILLE 
SUPERGROUP) -;- - . . .

5 Unsubdivided 
5a Marble tectonic breccia
5b Graphite-diopside marble -. _ . 
5c Scapolite-diopside marble 
5d Quartzile diopside biotite amphibole 

--' 5e Qijartz-plagioclase-Kspar graphite carbonate 
''" ..  biotile psammitic metasediments 
r . . ' 5f Biotite-graphite-garnet-Kspar-plagioclase meta- 

~ pelite
5g Para-amp hi boli te
5h Tremolite-calcite-phlogopite-hornblende-

diopside skarn 
5j Quartz-tremolite-calcite-diopside muscovite

skarn
5m Quartz-plagioclase-hornblende skarn 
5n Hornblende-diopside quartz plagioclase

 epidote skarn
5p Quartz-calcite-diopside-scalpolite skarn 
5q Ouartz-plagioclase-diopside-actinolite skarn and

diopside-actinolite pyrite phlogopite sphene
 plagioclase skarn 

5r Diopside-actinolite quartz and actinolite-
diopside skarn

5s Actmolite-diopside sphene skarn 
5t Augite-garnet-scapolite-plagioclase skarn 
5u Garnel-hornblende-plagiociase skarn 
5v Plagioclase-diopside skarn 
5w Calcite-diopside-augite skarn

CLASTIC METASEDiMENTS AND DERIVED MIGMATITE"

4 Unsubdivided
4a Biotite-quartz-plagioclase hornblende meta-

wacke. Generally fine-grained paleosome with nil 
to 10^o trondhjemite leucosome

4b Quartz-biotite-plagioclase hornblende metapel- 
ite (CI 30 to 40). Generally ^'?i trondhjemite leu 
cosome

4c Sillimanite-garnet-biotite-Kspar plagioclase 
 quartz metapelite

4d Cor0ierite-hypersthene-biotite-garnet-sillimanite- 
orthoamphibole quartz-plagioclase bearing met 
asediments

4e Iron-rich metasediments. Coarsely porphyroblas 
tic ga met-biotite   orthopyroxene metapelite inter- 
layered with fine-grained orthopyroxene-biotite- 
quartz-plagioclase metawacke

4f Protometatexite, Metasedimentary migmatite con 
taining nil to lO'fe podiform granitoid leucosome 
generally restricted to metapelitic paleosome

4g Metatexite metasedimentary migmatite. Meta 
wacke to metapelite paleosome containing ^Q% 
to SO'fc interlayered granitoid leucosome

4h Inhomogeneous diatexite
4j Homogeneous diatexite
4k Polyblastic biotite-quartz-plagioclase and quartz- 

biotite-plagioclase metasediments. Contains up 
to 400A megablasts of K-feldspar, plagioclase, 
and/or amphibole commonly in 1 cm to 3 cm di 
ameter range, Usually migmatite with variable 
percentage of podiform and/or stromatic grani 
toid leucosome

4m Nebulitic to homophanous migmatite. Medium- to 
coarse-grained biotite and hornblende-biotite 
granitoid component tends to dominate. Variable 
but subordinate amounts of fine- to medium- 
grained hornblende-biotite restite and   
hornblende-quartz-biolile-plagioclasB paleosome 
structure maybe vaguely in evidence

4n Tectonic breccia. Amphibolide fragments within 
metatexite metasedimentary migmatite host

FELSIC TO MAFIC BIOTITE-QUARTZ-PLAGIOCLASE  
HORNBLENDE GNEISS

3 Unsubdivided
3a Leucocratic biottte-quartz-plagioclase gneiss 

. ^ (C^30) medium-grained, equigranular to inequi- 
"v ;' " granular and grey

3b Mesocratic biotite-quartz-plagioclase 
 hornblende and quartz-b iolite-plagioclase 
gneiss. Generally with lustrous piagioclase- 
quartz pyrite trondhjemitic leucosome. Associ 
ated commonly with unit 3a (CI 30 to 60)

3c Mesocratic to melanocratic hornblende-biotite- 
quartz plagioclase gneiss (biotite hornblende) 
Generally occurs with unit 3b and contains tron 
dhjemite leucosome, Medium-grained, dark grey

FELSIC TO INTERMEDIATE ORTHOGNElSSb

2 Unsubdivided
2a Biotite trondhjemite and biotite granodiorite 

gneiss-i-hornblende. Leucocratic trondhjemite to 
granodiorite paleosome (CI ^5) integrated with 
subordinate biotite, biotite-hornblende, and 
hornblende-biotite granite leucosome. May con 
tain amphibolite 
layers and/or inclusions

2b As above but plus minor amounts of diorite and/or 
^ quartz diorite

^- 2c As in unit 2a but with subordinate hornblende 
; . biotite trondhjemite

2d Biotite trondhjemite to granodiorite, foliated to 
gneissic. Sparse holo-leucocratic granite leuco 
some. Relatively massive, gradational form of unit 
2a

2e Biotite-hornblende to hornblende-biotite tonalite
(CI 10 to 30) interlayered with fine- to medium-

~~'-fl grained biotite trondhjemite and fine-grained am-
' J- phibolite. Tonalite contains lensoidal to stromate

granitic leucosome

MAFIC TO INTERMEDIATE ORTHOGNEISSb

1 Unsubdivided
1a Amphibolite gneiss-plagioclase-hornblende 

 quartz biotite amphibolite, fine- to medium- 
grained, equigranular with subordinate interlay 
ered biotite and hornblende-biotite trondhjemite 
leucosome

1b Hornblende-biotite and biotite-hornblende tonal 
ite to quartz diorite gneiss (CI 15 to 30). Interlay 
ered with biotite-hornblende diorite, while holo- 
leucocratic to leucocratic biotite-hornblende 
granitoid leucosome, and foliated biotite 
 hornblende tonalite. Amphibolite inclusions 
and/or layers and medium- to coarse-grained 
diorite to quartz diorite mobilizate may be present

1c As above with subordinate fine-grained, grey, 
holo-leucocratic trondhjemite bands and/or veins

1d Well layered, medium-grained hornblende 
  biotite amphibolite and lustrous quartz- 
plagioclase trondhjemite leucosome

1e Diorite-quartz diorite gneiss. Fine- to medium- 
grained biotite-hornblende and hornblende- 
biotile diorite and quartz diorite, interlayered biot 
ite trondhjemite, and deformed medium- to 
coarse-grained biotite granite and granodiorite. 
Amphibolite may also be present

NOTES
a) This is basically a Field Legend and may be changed as a result of 

subsequent laboratory investigations. Units are not in stratigraphic 
order. Mineral assemblages of metamorphic and igneous rocks are 
listed in an order of increasing abundance. Mineral names preceded 
by " " may or may not be present in minor amounts.

b) These units comprise the Madawaska Highlands Gneissic Complex.
c) Unverified intrusive contacts.
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SYMBOLS

Small outcrop 

Large outcrop :-

Gnessosity with dip, 
and with dip value 
indeterminate but
direction known

Foliation with dip, 
and with dip value .:- 
indeterminate but '.
direction known

Mineral lineation 
with plunge, and 
plunge value indeter 
minate

Minor "S" folds with 
plunge

Minor "Z" folds with
plunge

Fold axis with plunge 
but symmetry of fold
not known

Fold axial planar sur 
face

Joints

Antiform 

Synform

Cataclastic zone 
with dip

Geological boundary,
observed

Geological boundary,
position interpreted

Lineament

Attitude of late 
pegmatite dikes or 
quartz veins; dip 
known, vertical, or 
dip unknown (width 
exaggerated on map 
in order to achieve 
representation; 
actual width, if 
known, is given in 
brackets following 
code, e.g. 11 b (3 m))

Glacial striation

Drumlins

Eskers

Kettle

Sand and gravel pit

Open field, past or 
presently cultivated .

MINERAL ASSEMBLAGE 
SUBCODINGS

A ...................,.................... Allanite

B .......,................................. Biotite
C ........................................Chlorite

D .......................,.............. Diopside

E ................................. - - - - - -. Epidote

G .........................................Garnet

H ..................... Hornblende megablasts

K ............................ Kspar megablasts

M............................ -....... - Magnetite
P ..............,...... Plagioclase megablasts
B ...................................... Scapolite

Y .................................. Hypersthene

PROPERTIES AND 
OCCURRENCES

1. Dubblestein, E. [19551
2. James, C.B. [1955] 
3 Thomas, A.C [1958] 
4. Manufacturers Corundum Company (Ho 

over Mountain Corundum Deposit)*

*Past Producing Mine
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