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The ortho-amphibolites of the Liluni r.ogion bear a strong similisarity
with those of the Laxfordian metamorphism: hornblende-plagiocluse is
alsc here the final assemblage. In the Laxfordian metamorphiem, SUTTON and
WATSON have studied the effect of mutamorphism on dolerites (pyroxene,
plagioclase) and observed the following stugos of progressive transfor-
mations: (i).- Pyroxenc rimmed by secondary hornblunde; (ii).=- Pyroxcne
completely replaced by peoikiloblastic hornblunde-guartz aggregates; (iii).-
Feldspar laths rocrystalliming;(iv).- Quartz-nornblende recrystallizing; (v).-
Biotite forming; (vi).- Grocn augite forming. Unfortunately, a complete
series of progressive transformution is not observable in the Lilani
region; the initial pyroxcne has been completely replaced by hornblende.

It is to be resalled that, in the ortho.mphibolite belt hornblende
plates are often rimmed with smaller neoedleus or plates of hornblende.
Also, poikiloblustic platus of nornblundc (inclusions of quartz and ore)
show the follosing cevolution: inclusions of quartz disappear, lcaving a
residuel corc still rotaining inclusions. The core is pale green and the
inclusion=free rim of the hornblonde is bluish greeny the core

progressively resorbs the inclusions znd the inclusion-free crystals take

on a bluish green colour thicighout. At the same time hornblende encroaches
upen plagiocluse laths, scparating thom into smaller amoeboid grains of
oligoclase; som: biotite usually forms from hornblunde after this stage.
The same trend as in the Laxfordian metamorphism can be recognized
here: complete replacement of pyroxene by poikiloblastic hornblende
ftage ii); trensformation of plagiocluse by resction with hornblende
(stage 1ii) and reorystallisation of norablende (stuge iv); formation
of some biotite (stage v). As the pyroxenc has been ~orpletely replaced,
gtage (i) is no longer obscrvably; apparciitly the motumorphism was not
of the intensity requircd tor augite to form (e.age vi). It also scems
that in the Lilani rogion, tho rucrystallization of Lornblende (stage @v)
of SUTTON and WATSON) wae a phenomenon synchronous with the recrystal-
lization of plagiooclasc (stage (3ii)). Apart from thcse features, the
similé@arity of the mincralogieal transformations in the orthoamphibolites

of the Lilani area with the intormediate stages of the Laxfordian-type

metamorphism is unmistakable.
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The small inclusions of ore in the hormblende cre most probubly the
residue {magnetite) of the wmphibolitisation of pyroxenes at a more
advanoed stage of motamorphism the rusidue was completely absorbed by the
hornblende and homogeéssution of the hornblende with assimilation of tho
inclusions of ore took placc. At ths same time, hornblende began to react
with plagioclasc and to tako o bluish green colour throughout. It is of
interest to note thut SUTTON and WATSON attribute this bluish green colour
to incorporation of soda, This tends to show that, as hornblende encroaches
upon plagioclase, some soda from the plagioclase h.s beon takcn up by the
hornblendc. However, us the composition of the plagioclase in the process
changes, from andesing-oligoclase to oligoclase, the quantity of soda
available could not have been very large. On the contrary, lime must have
been transferrod from the plagioclase into the hornblunde in appreciable
guantity, in order toemkdlfy the plagioclase. This transfer of lime is
probably the factor whioh brought about the homog»gitlnation of hornblende,
allowing thc core to ovolve into normal hornblende. As biotite formed at
this stage, it is mos% lixely that this was brought about by the reluase
of potash in solid solution in plagioclase, sc¢t free as this mineral
rcacted with hornblende.

The presence of scverul recaction stages in these ortho-amphibolites
shows that complete equilibrium wus not gquite reached between the various
componcnts of these rccks. Fuctors responsible for this lack of
gquilibrium arv complex: insufficient mutamorphisne or duration of
me tamorphism, distribution of stresses, ¢tc. The writur suspects that
the prescnce of water was of primary importance. Without water, no
hydroxyl-bearing mincral such as amphibole could have formed. This
presence or absence of watér most probably detormings whether a dolerite
under metamorphism is going to follow the 'wet' Laxfordian trend or the
tdry' pyroxenc granulite trend. In this case the writor suggosts that
the metamorphism of thusc rocks was stopped at various intermediate stages

becsuse water wae no morc available, or only in insufficiont gquantitics.

Thuis supports WILCOX and POLDERVAART (1959)'s statcment that water contunt

is morc importuint in the metamorpaism of dolerites than th: actual

tempera’ure roachoed.
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(¢).= Bvolution of thc Ortho-amphibolites

The oldest rock of this boelt is the coarse amphibolite oocagzng in
xenoliths in the finc-graincd wnphibolites. The subophitic texturg'of this
material indicates that it is also of igncous origin., It is unfortunatol&
absolutely impossible to doturmine its structural snapejy this has been
disrupted .nd nru. on down during the emplacement of the main doleritces
(i.¢., corresponding to the finc-grained amphivclites before metamorphism),
youngur in age.

At a later stage of metamorphism, vurious processes locally modified
the aspect and the structure of the amphibolites to:¥T%ht patches and
breccias in the amphibolite. It is recalled that these breccias are
occmented by veins of plagioclase and that the lighter patches ore slightly
richer in plagiocluse than the surrounding fine-graincd amphibolites. In
the writcr's opinion, oocuégncu of plugioclusc in fissures or in patches
at the intersection is to be evxplained by migration of plagioclase from
the fine-grained amphibclites into thuse Zones, and not by feldspathization.
fhe wiriter was struck by the fuct that no forvisgnminerals are 1o be
found in these plagioclase-rich zoncs: no microcline or biotite indicating
infusion of potush or no quartz due to infusion of silica.

On the otuer hand, YODER an TILLEY (1962) have demonsirated thathaphibolites
may yield anorthositic phuses if the temperaturc in» such that piagioolase
begins to mel% (this tomperature is fairly low) and if 2 driving force

can sgueeze the plagioclase out of its mother rrok (these writers suggast
filter-pruasing). Hence, the origin of these concentrations of plagioclase
may be traced to the regional armphibolite itself. As for the driving

force, RAMBERG (1952) showed that mincrals growing in fractured zones

have lower free cnergies than the same minerals in adjacent rocks. Hence,
the partial melting of plagioclasc and i
zones (fractures) brought about the concunt

fissures or fractured zonce. This phenomenon op

ts nigration towards low pressure
ration of plugioclase in these
erated as well for
brecciated zones as for fractures or 1ntorseotiona of fractures, giving
ameter.

¢ northorn portion

rise in the latter case to pitches soveral tout 11

These fractures and breccius ocour moatly ia th
of tho bult, i.e. in the vicinity of the northern vgranitie" massif, and
t buen caused by tho emplacement of this massif. It may
also bo suggested that the additional supply of heat from tho ngranitic"
.bout the partial molting of plagioel

huve without doub

if brought ase. On the northern
moss ¢
















T ABLE gxA3

Contamined pink gronitic rocks.

Plag. Mi. Ho. Bi. Qr. Epidote Sphene Ore

3 40.6 0.7 &5t X9 210 ) 4% 4 0.3 0.2/100.0

| 2 417 3.9 - .2 NN 6.9 0.3 0.4/100.0
: 3 47.6 2.1 w IET T 5B 2.0 0.7 0.4/100.0
| 4 48.2 1.8 - T2.4 34.8 1.8 0.4 0.6/100.0

These samples have been tuken in Suqueﬂé from the southern rim of the

messif towards its interior.

b
maB LB 1Ay
Grey granitic »ocks
Plag. Mi. Ho. Bi. Qz. Lpidote Sphene Ore
| 3 351 15.1 - 6.8 39.2 1.2 - 2.0/100,0
3 b Y 1 9% 0.5 = 25, 21.9 0.5 0.6  0.2/100.0
1 N wEne - I0.1 = 9.3 24.3 0.5 1.0  I1.0/100.9
; 4 59.2 T2 - 3.8 8,2 444 g 0.1/100.0
5 5".6 308 g 1506 1909 3.0 OQI "/10000

| § 58.1 9.6 = 8.2 224 I.4 0.3 -/100.0

C.- PETROGRAPHIC DESCRIPTION
l : (a).~- The Relice
| Inclugsions of foreigm rock, which are particularly abuodemt in the
‘ rim of thc maseif, are seen under the microscope to consist of cloudy
% SR v v joclase, biotite flakee and some interstitial quartz.
| % Moy undoubtly re ani YT Sy 3 1 0T A
| present relics of granitized amphibolite. A fe ¢
~4§#$9 erystals persist in the groundmass but, towards the rim o; the :;::::?Tondo

AN, SAAASY & sevh Y meem = e o o g A S
(v).- Ihe Pink "Granitie! Rocks
These have been shown to be quartz=diorite. Under the microscope,
p to I em. in length and in small grains

plagioclase occurs in phenocrysts u

in the groundmass, averaging 0.T mm. in diameter. The composition of the

phenocryste varies from andesine }SAquto oligoclase QBAﬁ‘and they are more

or less saussuritised (sericite and epidote). Most of the phenocrysts

exhibit some normal zoning wnd are twinned predominuntly according to the

albite-Carlsbad law, They have wavy extinctions and show some mechanical
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| TABLE A5

CHEMICAL ANALYSES (Analyst : J. LAMBERT)

(1) Contaminated quartz-diorite from the rim of the massif, Correspends te
pample I in table II.

Ii Weight Cation Niggli Valucs Norm
%{ % %
i
510, 60,31 56.9 ai 196 Im = 044
| LJ203 16494 18,8 k 0,32 Or = 14,0
F9203 2.40 1.6 mg 0.56 Ab = 30,0
rw 3.& 2.4 " Ll An = 25.0
Mg 3466 5.3 al 32 Mt = 2.4
0a0 6.01 640 fm 32 Wo = 2,0
| Nazo 3,29 6,0 e 22 Ens = 10.6
820 2,31 2.8 alk 15 Fs = 2,8
140, 0425 0,2 100 B =128
8204- 1,08 o
\ azo.. 0,07 p—
99434 100,0

(41) .~ Contaminated quertz-diorite 200 yards away from the rim of the :acsif,
Corresponds to sample 2 in table 11,

|

é Weight Cation Niggli Values Norm

)i £ S

| 810, 63,80 60,0 oi 23,6 dilm= 0.
K1,0, 16,51 18,3 X 0,28 Or = 15,0

| Fo 0, 1,10 0,8 ng 049 Ab = 36.5
Fe0 3.30 2,6 - - An = 20,0
MgO 2,31 3.3 al 36 Mt = 1.2
Ca0 4ol40 heb i 2,6 Wo= 1.0
Ra20 4 o0 73 ¢ 18 Ens = 646

| K,0 2.4y 3,0 alk 20 o = 4O

| 140, 0426 0.2 = W@ = E:
H,04 0.83 100.0
<t 0.04 -
Total 99,03 100,0
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