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Table 2. 1\1incral asscmbl;lgcs found in Glamorgan township. 

Rock type 

Basic igneous 

Granitic (including granitic 
bands in migmatitc) 

Kon-granitic bands in 
migmatite 

PnnJgnciss 

Pelitic 

Marble and skarn 

Calc-silicate rock 

Chnrac[cri$tic millenli assemblage 

Hornblcndc-plagioclase-nugite ( ± biotite, ± scapolite, ± 
cnlcitc) I rornblcndc-sc<lpolitc-lIligitc-calcitc 

Quartz-microcline-plagioclasc-biotitc-magnetitc 
( :.L muscovite in somc late stnge veins) 
Quartz-microclinc-plagiochlse-biotite-hornblendc­
magnetite 
QlIartz-microciine-plagiocillsc-mngnctitc 

QlIartz-plngioclasc-biotitc-hornblende-microclinc­
mngnctite ( ± sillimanite) 

Quartz-phigiocillsc-hiotite ( .1: mngnctite) 
QlIartz-plagioclasc-hiot itc-hornblende-microclinc-magnctitc 
Quu rtz-plagiocl usc-hioti fe-m icrocli ne-ulmandinc 
( ± epidote, ± cordlcritc) 

Sillimanitc-fllmllndine-biotitc-quartz-plngioclase 
( ± hornhl ende ~!- staurolite) 

Cnlcitc-diopsidc-trcmolite 
Calcite-diopsidc-scapolite 
Calcitc-diopsidc-phlogopitc 
C:llcilC-diopsidc-spinci 
Calci tc -d iOIlSidc-horn hlendc 
Calcitc-diopside-.ctross ularitc 
Ca lei te-d iop$idc -grossula ri te­
plagioclase-epidote 

Dlopsidc-trcmolitc 
D iopsidc-lrernolirc-sc;lpolitc 
Diopside-sc'lpolitc 

as the authors recognized, it is 'believed to ha,"e formed at lower pressures' 
(p . 545). In other words (and to usc Miyashiro's, 1961, term), two distinct 
jlJCips series are here placed together, al\ under the umbrella of the almandine­
amphibolite facies. 

:\Iiyashiro (1961) in fact, was one of the first petrologists to dispute the 
idea that the almandine-amphiholite fac ies had any universal appl icah ility. 
He recognized that lo\\' pressure environments (for example, Ahukuma) 
ga,'e risc to a sct of mineral assemblages of amphibolite facies type, distinctly 
different from amp hibolite facies assemblages found in higher pressure 
series such as the Harrm·ian. 

Miyashiro's work suggests that it may be possible to divide the amphib­
olite facies into subfacies by means of pressure-dependent mineralogical 
changes, and relations between the AI ,SiO, polymorphs could be particularly 
useful in this respect. For example, the amphibolite facies defined by 
Eskola (1939) as that one in which plagioclase and hornblende coexist, 
could be divided into andalusite- sillimanite-, and kyanite-subfacics in a 
sequence from low to high pressure. One obvious shortcoming of a simplistic 
scheme of this kind arises from the fact that transitions between the Al 2SiO, 

_____ ________ . ~ .. __ ... ___ --.. ___ ........ _ ... _.~...o.ii;.i; ........... ;,;;;..,. ........ t ... * .......... O"'_ ____ 

~IETA~tOJ(I'IIIC CO:-;I)ITlO:-;5 225 

polymorphs are not simply pressure-dependent ~o that further mineral ogica l 
information is necessary 10 label say, the ~ill irnanitc-suhfacies as being 
formed at a higher presSlIrP(and not just a higher temperature) than the anda­
lusite-subfacies. I n this re~pect, ;\ I iyashiro's (1961) recognition that staur­
olite characterizes certain llarro\'ian rocks whereas cordierite is found at 
Abukuma, is particularly useful. 

It is possible to put tentative values on pressures of formation of the 
amphibo lite facies rocks from the Scottish Ilighlands and the Abukuma 
plateau, by taking the mineralogical assemblages from these two areas 
(Fig. 2) and superimposing them on I less's (I ')6<) grid. Iless himself con­
cluded that the Abukuma rocks must have formed at total pressures helo\\' 
3 kilobars to place them outside the field of stahility of staurolite. Similarly 
the assemblages of the Barro\'ian amphibolite facies can be placed on Hess's 
grid at total pressures above 6.5 kilobars.This leads to the schematic ar­
rangement shown in Fig. 2, a framcwork that will prove useful in discussing 
the metamorphism of the Haliburton arca. 

Mineral facies in Glamorgan township 

The mineral assemblages found in this part of the Halihurton Highlands 
are shown in Table 2. Those asscmhlages that can be plotted on the usual 
ACF and AKF diagrams are shown in Fig. 3. A comparison of Fig. 3 with 
Fig. 2 indicates the obvious similarities that exist between the Glamorgan 
rocks and both Barro\'ian and Abllkuma assemblages. For example, stau ­
rolite alld cordierite are found in Glamorgan township. I n fact these two 
mincrals are ohserrcd in o ther parts of the Gren\'ille province in Ontario 
(e.g. Lal & l\loorhouse 1969, SImI' 1962). 

A reasonahle inference from the similarity of Glamorgan rocks with what 
Miyashiro (1961) calls andalusite-sillimanitc, and kyanitc-sillill1anite types 
of metamorphism, is that the Canadian occurrence forms part of a 10\\' pres­
sure intermediate facies series. Added support for this conclusion is provided 
by the fact that anualusite (Lumbers 1967) as well as sillimanite and kyanite 
(Best 1966) occur in adjacent parts of the Grenville pro"ince, and i\liyashiro 
(1961) has suggested that the occurrence of all three AI,SiO, polymorphs 
is diagnostic of loll' pressure intermcdiate type metamorphism. 

Physical conditions of metamorphism 

In order to place limits on cond itions of formatio n of the Glamorgan rocks, 
the following field observations prove useful. 

(a) Sillimanite occurs in the scarce pelitic rocks of the region, and also 
in some of the non-granitic bands in migmatite. 
(b) Staurolite occurs in some of the pelitic rocks. 
(c) Cordierite is found in some of the paragneisses. 


