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O I A IR R DESCRIPTIVE NOTES
.-.-.-.-').- ..i.l.l.l.l.I.I.I.I.l.l.l.l.l.l. |NTRODUCT|ON
ot '/ B e The only previous compilation of metamorphism in Ontario occurred over 25 years ago, resulting in the Ontario portion
e St S of the metamorphic map of the Canadian Shield (Fraser et al., 1978). Since the publication of this map, there have
X o e o of &£ e o o Jo e o e o o s s = s s e s e e o been significant advances in understanding the relationship between metamorphism and tectonics, as well as in
L / e e e af s o & e e o s+ & sfe s & s s s . developing geochronologic and petrologic techniques needed to better characterize the timing and physical b
\ . * . ¢ g . ¢ . ¢ . ¢ . * . * . * . ¢ . * . * . * . ° . * . ° . * . ° . * . ° . * . ° . ° conditions of metamorphic events. In order to appreciate the impact of these advances on understanding the
N 7 e e w w o m e e ow ow s w w e w e s s s o s tectonometamorphic history of the Canadian Shield, a new tectonometamorphic map of the Canadian Shield is being
. / e e o o » e o e e e e & e el e & a e e o prepared (Berman et al., 2000). This map is an outgrowth of the compilation of metamorphic information for Ontario.
e W o ®ow e efm & e o m @ @ M op @& ogF o o e Details of the compilation process of the Ontario Metamorphic Map are given in Easton (2000a, b), which can be
U AN S considered as detailed "marginal notes" for this map. Although a variety of metamorphic types have been identified in
e o o e fo e & e e & e & e o e ® o e e o the better-studied parts of the Canadian Shield (e.g., seafloor metamorphism, contact metamorphism, etc.), for the
¢ e o el e s s s e s s s s fs e 2 s s = e . most part, the Ontario Metamorphic Map emphasizes the distribution of dynamothermal metamorphic events. Other
¢ L N A (A A A S metamorphic types, where recognized, are noted in Easton (2000a, b).
v « wmle © © w @ = 7% « s s s s A digital version of the 1:1 000 000 scale Tectonic Assemblages of Ontario map (OGS 1992a, b, c, d) was used as o &
A e o o o o o e o o s e efe e o @ the base map for the Superior and Southern provinces, and the geological compilation map of Davidson (1998) was
LA L B A LA used for the Grenville Province. No attempt was made to update either base map to incorporate geological information
?) T e A acquired since publication, although such information was used in the metamorphic compilation.
X = = LEGEND
1 - [ & < N : N ‘ . : . ‘ . : . : . : . : . : . : . : . : . o /”/ The legend used for this map differs considerably from most other metamorphic maps, which have generally used
(GisliisiziEsE; e s & s fe s s s s s s . legends based on that of Zwart (1973). Although these legends show polymetamorphic relationships with hatched
=5 || : v °* £ s e e e linework, in general, they do not graphically depict metamorphic age relations or different pressure facies-series. In
X = 7 7 L AL L T T order to enhance the value of the new map, its legend utilizes a new scheme for graphical representation of
\ "? e o o o o o e < ﬂ metamorphic age, metamorphic grade, and pressure facies-series (Berman et al., 2000). Because metamorphic and
J 17 T4 e & & W m e e y age relations are both depicted, the legend is necessarily complex, and users of the new map are cautioned that they
~ M T IR . 2 = will need to invest some time becoming acquainted with the legend design before they can take full advantage of all
e \ﬂ/ 1T . e the portrayed information.

N

i |
i |

Twelve metamorphic grades are used, ranging for the most part from cool to warm colours with increasing grade.
For each metamorphic event, only the peak metamorphic grade is shown. The petrogenetic grids utilized in defining
> metamorphic grade are described in Berman et al. (2000). Because more emphasis has been placed on visually
conveying age relationships, two mixed grades (greenschist-lower amphibolite and upper amphibolite-granulite) have
been used to represent different levels of information, including (a) regions with uniform, but transitional metamorphic
grade, (b) regions with varied metamorphic grade, and (c) regions with uncertain metamorphic grade. For weakly
metamorphosed (e.g., late syntectonic plutons) and unmetamorphosed rocks and charnockites, relative age is
conveyed with a gradational grey scale from light (young) to dark (old).
= Two different series of colours are used to distinguish between Archean metamorphism (bright colours; e.g. age

= abbreviation 26) and > 1750 Ma Proterozoic metamorphism (pastel colours; e.g. age abbreviation 18). Within each
colour (age) series, lines of the opposite colour series are used to indicate pressure regimes: horizontal (low- to
intermediate-P), vertical (high-P), no lines (undivided; unknown). These pressure distinctions represent the Abakuma
(low-P/T) and Barrovian (intermediate-P/T) facies-series, respectively; the classic "subduction" (high-P/T) series is
represented with blueschist and eclogite facies. For granulite-facies rocks, application of thermobarometric data for

S common assemblages allows definition of a separate "intermediate-P" division ( ~ 6.5-8.5 kbar) that is depicted with
diagonal lines. Metamorphic ages younger than 1700 Ma are depicted with a pattern of alternating pastel and white
L lines. The orientation of these lines indicates the pressure regime as described above, except that horizontal and
vertical hatching is used to depict undivided or unknown pressure regime.
Further age distinctions within the above age groups are made with thin lines at right angles to the pressure lines,
. or oriented at 45° where there is no pressure information. Where there is significant uncertainty as to age, dashed and
dotted lines are used. This map uses 11 ages (in geons): < 10, 10.4-10.8, 11.2-11.9, 11.9-12.5, 12.6-16.6, 17.5-18.6,
18-22, 25.8-26.8, 26.8-28, >28, and 26 and/or 27. In northwestern Ontario, the latter age category is used for
Archean rocks whose ages are not well known, whereas in the Abitibi Subprovince, rocks are assigned to this category
B because peak metamorphism straddles the Geon 26-27 age boundary (see Easton (2000a) for further details).
. J e S = Where no detailed age information is available, especially in the cases of overprinting events, age is defined by the
B a 1 e a m 7~ letters W, X, Y, where W = Archean ( > 2500 Ma), X = Paleoproterozoic (2500-1600 Ma), and Y = Mesoproterozoic
(1600-900 Ma). For example, an overprinted unit designated as A" refers to amphibolite facies of either Archean or
Paleoproterozoic age. A complete listing of all geochronologic data for Ontario can be found in Easton (2001).
Polymetamorphism is represented with circles superimposed on a background described above. The background
shows the dominant metamorphism: that which is the most visible on the ground, the most evident from
C geochronology, or considered to be the most important tectonically. Each circle contains the same grade, age, and
pressure information as the background.
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y Lo L L Lt L, The tectonic framework of Ontario is illustrated in the inset Figure 1, which utilizes tectonic subdivisions described
N — P Vo2 Easton (20004, b). The following tectonometamorphic summary of Ontario is summarized from Easton (2000a, b).
5 = * s s s e e e e s el Little of the early metamorphic history of the Superior Province (pre-2715 Ma) is preserved, but there is local
v, 5 5 L * . * . ¢ e e ; hd . 2 . L = evidence for events at 2870 to 2850, 2810, and 2730 Ma within some of the older crustal blocks. The present
T s s e o o o o o o o distribution of metamorphic grade and age of metamorphism largely reflects pan-Superior events in the interval 2710
) e o e s e s s |o e & to 2640 Ma that occurred subsequent to coalescence of a system of island arcs, back-arcs, oceanic plateaux and
| g, & & ® ® W & w 4 gl 2 microcontinents between 2720 to 2690 Ma. The distribution of metamorphic events and facies is the result of three
. e S o < interrelated patterns: 1) the relationship between subprovince type, metamorphic grade and age; with granite-
@ & e s % @ greenstone subprovinces generally preserving older, greenschist-lower amphibolite facies events; metasedimentary
« . . el o o subprovinces preserving younger, middle amphibolite to granulite facies events; and high-grade gneiss subprovinces
. preserving the youngest events; 2) a pattern of discrete metamorphic episodes between 2720 Ma and 2640 Ma, that
3 . * . * ° are associated with major periods of plutonism; and 3) a pattern of increasing complexity of metamorphic history with
¥ T A4 increasing metamorphic grade. The present distribution of metamorphic facies in the Superior Province was also
520 [ | . . . S ﬁ influenced by uplift, tilting, and erosion during the Paleoproterozoic. 2°
& 5 N Metamorphism in the Southern Province has generally been attributed to the Penokean orogeny (~ 1879 to 1820 5
; ‘. R P R S (P S D R P T . ﬂg May), with the peak of this metamorphism only recently constrained at ~ 1835 Ma (Holm et al., 2001), consistent with
v X e o o o o s s » . e o & s+ e e 4 e e o o o o o e o o o Jo e e o o s e o s s @ the observation that metamorphism appears to postdate emplacement of the Sudbury Igneous Complex at 1850 Ma.
\ E q L T e e B A LA ] L T I e O L B A | LI L L D A IS B ) In the Sault Ste. Marie-Sudbury area, previously described regional Na- and K-metasomatism has likely altered the
f/f '.’.’.’.’.'.'.'_ _‘_ _‘_'_'_'_'_'_'_'.'_'.'.'.'.'. '.’.’ .’.’.’.’.'.'.'_'_'_‘_'_‘ o original metamorphic mineral assemblages, making unravelling of the metamorphic history of these rocks
~< RE e e o o o o o @ problematic. Thus, in many parts of the Southern Province, it is unclear if regional metamorphism in the Sault Ste.
e o e e |6 s e o o <o Marie-Sudbury area is related to the early (1870 to 1820 Ma) or late-stage (1740 to 1700 Ma) events of the Penokean
S e s s s s o & el orogeny.
R %Q Fi Three main metamorphic events are associated with the Grenville orogeny (1300 to 950 Ma). These events are not
o e & & s e o necessarily orogen-wide in their effects. The first, at 1250 to 1240 Ma, affected rocks of the Composite Arc Belt, and is ﬂ
¢ o 7o L e e e Q similar in style to that found in Superior Province granite-greenstone belts, consisting of a dominant subgreenschist to
* * y N gy & ¥ greenschist facies event with amphibolite facies developed near larger plutonic bodies. The next event (1190 to 1170
. oL LULLNL LY Ma) is restricted mainly to the southern part of the orogen (southern Laurentian margin, Composite Arc and
\) P o 5 e el e o e o o o o Frontenac-Adirondack belts), and is responsible for regional upper amphibolite to granulite facies metamorphism. In
5 LI of o s e L R ) > parts of the orogen, metamorphic rocks formed at this time are well preserved (e.g., Parry Sound and Frontenac
¢t e . . S ° domains), whereas, in other areas (e.g., Adirondack highlands) rocks formed during this event are overprinted by
- Sensen S younger, high-grade metamorphism. Pan-Grenville, greenschist- to granulite-facies metamorphism in Ontario in the
- « s e e e o o e e o o o o o & period 1070 to 1050 Ma was associated with major thrusting. In deeper structural levels, this event persists to 990 Ma.
: . e e ele e e e e s e s e e | Tectonic unroofing after 1070 Ma likely played a major role in the current distribution of metamorphic rocks within the
7 _' '_'_'.‘. .'.'.'.'.'.’.’.’.'.'.'.'. ﬂ Ontario Grenville Province.
. mom e om e e w o wow w ow o w e s om\e R e <
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