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considered when evaluating these K-Ar dates.

The Rb-Sr ages determined for the Michael gabbro are also suspect. Fahrig
and Loveridge (1981) selectively sampled felsic material occurring as veinlets in
what they describe as the Michael gabbro. Compared with their mafic host rock,
these veinlets are enriched in silica and alkalis, and are depleted in iron,
magnesium and calcium (Fahrig and Loveridge, 1981). The localization of these
veinlets in tensional fractions, into which ®"volatile low temperature constituents®
(Ibid, p. 101) are concentrated, suggests that they may contain extraneous
material derived from the host rocks into which the gabbro was ‘emplaced.
Isotopic dates determined from such material should thus be regarded with
caution. The ca. 1383Ma age determined by Brooks (1982) is based on only three
samples, and must be regarded as a preliminary age determination. In conclusion,
a reliable age for the intrusion of the Michael gabbro is presently lacking,

although the available data suggest an age of ca. 1.4Ga.
2.7 MISCELLANEOUS GABBROIC INTRUSIVE ROCKS

A ~12km long, 20m-wide rectiplanar dyke of olivine gabl?ro (unit 11)
trending east-southeast from Abliuk Bight through Marks Island to Cut Throat
Island has been distinguished from the Michael gabbro in Figure 2-1. It is
massive, brown weathering, with well defined chilled margins. In contrast with
the Michael gabbro, however, this dyke is undeformed and non-coronitic, and
therefore is interpreted to belong to a generation of olivine diabases postdating
the Michael gabbro. East-trending rectiplanar mafic dykes dated at ca. 950Ma
occur in the Cape Aillik area (Gower et al.,, 1982). Since these dykes have an

orientation similar to the rectiplanar olivine gabbro (unit 11) in the study area, it
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(see Owen and Rivers, 1983, Fig. 19.3) trend N75E to N140E, and contain 1-5mm
clusters of saussuritized plagioclase (An20-25) set in a groundmass of hornblende
+ plagioclase + biotite + epidote. Crosscutting relations between these dykes are
exposed on the south shore of the islet 1.5km to the west of East Pompey Island.
Although other, fine-grained metadiabase dykes occur in the study area, these two
megacrystic dyke suites are the most easily recognized, and serve as useful
stratigraphic markers (Table 2-7). These minor mafic bodies of various ages are
important indicators of changing metamorphic conditions, and are considered in

some detail in Chapter 4.

Narrow (<2m wide), intermediate to felsic dykes locally crosscut K-feldspar
megacrystic granodiorite (unit 6A) and hornblende-biotite monzodiorite (unit 6B).
These dykes were observed on Cut Throat, Marks, and Run By Guess Islands.
The dykes consist predominantly of microcline, plagioclase (An 7-17, with normal
zoning of up to 5 mol.9% An), and quartz, but are rather melanocratic, and
contain up to 25% mafic minerals including hornblende, biotite + garnet +
allanite + epidote. They range in composition from quartz monzodiorite to
granite, but the field term ®"intermediate dykes® is retained here to emphasize

their variable composition and melanocratic character.

2.8 RUBIDIUM-STRONTIUM GEOCHRONOLOGY

Seven major rock units have been isotopically dated by the Rb-Sr (whole
rock) method. For ease of reference, this absolute chronology is compared with
the relative field-based chronology of major rock units in Table 2-7. Regressed
data yielding MSWD values <3 are considered to be isochrons, otherwise they are

considered to be errorchrons (Brooks et al., 1972). The dated units are: dioritic-
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snuth-dipping schistose fabrics. The CTIF is extrapolated WNW along-strike to
:wo decametre-scale mylonite zones near Man of War Point, for a combined
»iength® of ~13km. The extent of the CTIF westward from the Man of War
Point mylonites is not known; mylonites along-strike in Abliuk Bight were not
observed. It is possible that the mylonite zone narrows towards the west. This is
observed, for example, in the Benedict Fault, which varies in width from a few
tens of metres (e.g. on the west side of Abliuk Bight) to upwards of 0.5km (south
of Cape Rouge, and on Pigeon Island), and consists of only a few, variably
oriented, minor (<5m wide) high strain zones south of Holton. Both the Benedict

and Cut Throat Island faults are described in more detail in section 3.3.3.

East-trending planar fabrics are developed only locally north of the Benedict
Fault (domain M). These fabrics, which lack a linear component, are attributed
to the Grenvillian orogeny because: (1) they have an orientation similar to planar
fabrics south of the Benedict Fault which developed during the deformation of the
Michael gabbro, and (2) an east-trending shear zone north of the Benedict Fault,
and west of the study area, has yielded an age of 1004 4+ 5Ma (40Ar/39Ar, biotite;
Archibald and Farrar, 1979). Grenvillian S-fabrics in domain M are best exposed
in the vicinity of Cape Rouge, and are considered to be related to the Adlavik
Brook Fault (Gower, 1981). ‘These narrow (<5m wide) high-strain zones are
marked by epidote veins and the non-penetrative development of a preferred
dimensional orientation of quartz and biotite in granitoid rocks, and of chlorite in
deformed mafic rocks. They are east-striking, with variable (but generally
southerly) dip directions, and overprint but do not obliterate pre-Grenvillian

fabrics (e.g. Makkovik trend). A 30cm-wide mafic dyke on an islet ENE of Cape
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angle between fold axes and stretching lineations varies directly with the amount
of strain attained in the shear zone. In the Smokey area, however, the angle
between GL2 and GF2 axes is <20°, and averages ~9 (see Fig. 3-6), and would
suggest a high and rather homogeneous GD2 strain gradient, at least south of the
CTIF. Since this observation is inconsistent with the variable development of
GS2 fabrics, even within domain G, the kinematic significance of the uniformly

small angle between GF2 axes and GL2 is not immediately obvious.

In order to rigorously evaluate the possibility that GF2 axes were
progressively rotated towards X during heterogeneous simple shear, it is necessary
to specify: (1) the attitude of GF2 at the onset of GD2 fold development (possible
only in domains of extremely low GD2 strain); (2) quantitative strain data to
control the position of regional-scale strain gradients between and within domains
G, T and M; and (3) changes in angular relations between GF2 and GL2
compatible with these strain gradients. Since none of these data are available, the
classical ®"rotation of fold axes into the X-direction® model provides only a
hypothetical explanation for the observed angular relationships between GL2 and
GF2. As it stands, th(; data depicted in Figure 3-6, in comparison Vwith various
structural observations, present a contradictory image of the nature of GD2.
Evidence for the existence of large GD2 strain gradients in the area is provided
by: (1) the variable degree of development of GS2 fabrics (see Figs. 3-7, 3-13),
which culminate only locally in mylonitic rocks even within domain G; and (2) the
lack of rotation of GF1 fold axes (see Figs. 3-3, 3-7) even in high strain domains.
These observations are at odds with a pattern of relatively high and homogeneous

strain that must be deduced from the uniformly small (<26) angle between GL2
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toward the southeast (Fig. 3-1D).

The earliest deformational event recognizable on a mesoscopic scale resulted
in the development of the gneissic to migmatitic fabrics which characterize the
granulites. Petrographic evidence suggests that this gneissosity might not be the
earliest S-fabric in the WBIGC. For example, oriented inclusions of sillimanite in
garnet porphyroblasts probably are relicts of a pre-gneissosity fabric. These
textures are described in more detail in Chapter 4, and only field observations will

be summarized here.

Different members of the WBIGC developed contrasting structural styles
during high-grade meta.morphism. However, despite their variation in
appearance, these fabrics are invariably parallel to the contacts between different
granulite-facies lithologies, hampering the establishment of a relative chronology

of these units in the field.

The gneissic fabric in dioritic to tonalitic gneisses (unit 2) consists of simple
melanocratic-leucocratic banding oﬁ a mm- to cm-scale. This gneissic layering in
places is diffusely infiltrated by medium-grained leucosomes. The pervasive
gneissosity developed in the dioritic to tonalitic gneiss contrasts with the
predominantly foliated texture defined by oriented feldspars and lenses of mafic
minerals characterizing the jotunitic to charnockitic gneiss (unit 3). Locally,
however, unit 3 contains foliation-parallel pyroxene-bearing pegmatitic rocks

which impart a gneiséic aspect to the rock (e.g. Owen and Rivers, 1983, Fig. 19.7).

Fabrics and structural elements preserved in migmatitic metapelites (unit

1C) provide most information about the early structural evolution of the WBIGC.
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» 4 Estimation of Metamorphic Conditions

Both direct and indirect methods have been used by petrologists attempting
estimate conditions of metamorphism. An indirect approach involves imposing
stamorphic constraints by plotting mineral assemblages on an established
trogenetic grid (Bowen, 1940) outlining the appropriate inferred mineral
ictions on P-T(-X) space. Although visually informative, this technique is
1ited by the restricted number of metamorphic reactions involving minerals of
ed composition. A more direct approach involves the estimation of P and(or) T
nditions from the equilibrium compositions of coexisting minerals. There are
o classes of assemblages amenable to this approach: (a) those in which an
change reaction occurs;and (b) those in which a net transfer reaction occurs.
‘change reactions involve the permutation of two atoms between sites in
ferent minerals with negligible change in the modal amount of the minerals.
ch reactions have a low AV and a high AS and are generally suitable for
ermometric calibration. Net transfer reactions generally involve high AV and
v AS, and therefore are more suitable for barometric calibrations. If divariant,
t transfer reactions may also incorporate an exchange reactioh, and may

erefore be sensitive to both T and P.

Several mineral assemblages calibrated for use as geothermometers and
obarometers occur in the study area. Representative examples of these have
en sampled and analysed with the electron microprobe. The analyses
emselves, estimates of accuracy and precision, and a review of operating
nditions of the microprobe are presented in Appenaix A.4. Compositional

rameters of **e various Grenvillian and pre-Grenvillian metamorphic m*~-ra'
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The mobility of Mg and Fe is apparent from core to rim variations in the
Fe/Mg ratios in contiguous orthopyroxenes and garnets (see Fe/Mg ratios
presented in Table 4-8). The mobility of Ca is apparent from other phases. For
example, the mobility of Ca (and alkalis) during retrogression of the WBIGC is
suggested by the low (ca. 600°C) temperature estimates provided by two-feldspar
geothermometry (see section 4.2.4Bvii) applied to orthopyroxene-bearing jotunitic

and metapelitic gneisses.

Given that isopleths for the Al content of orthopyroxene have a slope of
about IOC/40bars for the Harley and Green (1982, p. 700) célibration,
overestimation of metamorphic temperatures by 50C using the two-pyroxene
geothermometer would result in the overestimation of metamorphic pressures by
~2Kbar using Harley and Green’s geobarometer. Therefore, temperatures in the
range of 750 + 30C would yield pressures broadly consistent with those derived

from Newton and Perkins’ (1981) calibration.

Since there is no indication that the ®“two-pyroxene® temperatures
determined for the WBIGC are overestimates, a pressure of 7.5Kbar will be
adopted in polybaric geothermometers used in estimating temperatures associated

with granulite-facies metamorphism in the area.

The moderate temperature-dependence of garnet-orthopyroxene equilibria is
reflected in two exchange reactions, one based on the distribution of Ca and Mg,
the other on the distribution of Fe and Mg between the coexisting garnet and

orthopyroxene:

1/3Ca3A125i3012 + Mg2Si206 = 1/3Mg3A125i3012 + CaMgSi206
grossular enstatite pyrope diopside
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1981) is consistent with similarities in temperatures determined for both medium-
pressure terranes. Laird and Albee (1981) report temperature estimates of 500%3
and 525°C for rocks from the albite-garnet and oligoclase-garnet zones;
temperature estimates (reported below) for both zones in the Smokey archipelago

fall on average in the range 550 + 30C.

The data presented in Figure 4-21 thus characterize the regions north and
south of the CTIF as belonging to low- and medium-pressure facies series,
respectively, consistent with the interpretation of Ti/Al ratios presented in Figure

4-19.

Contrasting relative pressures across the CTIF determined on the basis of
*Grenvillian® amphibole compositions are consistent with the structural evidence
indicating reverse motion along Grenvillian high-strain zones in the study area.
Unfortunately, insufficient amphibole-bearing samples were available to undertake
a similar analysis comparing domains M and T; however, metamorphic contrasts

across the Benedict Fault have already been demonstrated (see Fig. 4-14).

Metamorphic contrasts resulting from the juxtaposition of the crustal blocks
bounded by the Benedict and Cut Throat Island Faults should be reflected by
pre-Grenvillian assemblages as well. In order to test this, compositions of
amphiboles associated with pre-Grenvillian fabrics sampled to the north and south
of the CTIF were plotted on the same formula proportion diagrams as those
utilized for ®Grenvillian® amphiboles. Compositional variations analagous to
those documented in the Grenvillian assemblages are not recorded by pre-

Grenvillian amphiboles (Figs. 4-22, 4-23), although the discrimination of
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metamorphic features by the heterogeneous development of Grenvillian fabrics,
particularly in the southern part of the study area, and from a paucity of good
exposure in areas critical to the interpretation of these domains (e.g. along their

margins).

Particularly problematic is the age of pre-Grenvillian amphibolite-facies
metamorphism. Amphibolite-facies assemblages occur in all three lithostructural
domains, and include: (1) passively-retrogressed members of the WBIGC; (2) the

Bluff Head orthogneiss; and (3) the Makkovik trend in the BMIS.

Before addressing these specific examples, it is worthwhile to summarize the
data available for the pre-érenvillian domains. The following arguments center
first on the relations between the development of the Makkovik trend in the BMIS
and the passive retrogression of the WBIGC, then on relations between the BMIS
and gneisses of the Groswater Bay Terrane, and finally on the early metamorphic

history of the WBIGC and the Bluff Head orthogneiss.

Contact relationships demonstrate that high-grade metamorphism of the
WBIGC predates the ‘Benedict Mountains Intrusive Suite, and therefore also
predates the Makkovik trend fabrics developed in the Suite. The upper age limit
of the Makkovik trend in the BMIS is constrained by the ca. 1.9Ga Rb-Sr isotopic
ages determined for jotunitic and dioritic-tonalitic gneisses of the WBIGC, while
the lower age limit is constrained by the ca. 1.6 Ga age determined for discordant
bodies of layered ferrodiorites-ferrosyenites (unit 9) (see section 2.8.1), and may be
approximated by the isotopic age (ca. 1.8Ga; section 2.8.2) determined for the

synkinematic (?) quartz monzodiorite-granodiorite (unit 6A) of the BMIS.
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large dioritic gneiss enclave. In this case, the present mineralogy of the dioritic
gneiss (but not the gneissic fabric itself) and the orientation of the large gneissic
enclave may be attributed to the development of the Makkovik trend in the

granite.

The similarity of the metamorphic grade between retrogressed members of
the WBIGC and the metabasites outlining the Makkovik trend suggests that early
high-grade assemblages were, at least locally, retrograded to middle amphibolite-
facies during the development of the NNE-trending fabric in the BMIS. It is not
certain whether the progressive passive retrogression of the WBIGC westward
across the study area may be wholly attributed to this event, however.
Resolution of this problem should focus on the isotopic dating of various minerals,

in particular amphiboles, from foliated and massive portions of both domains.

The predominance of GF1 folds near Bluff Head underscores the extent of
Grenvillian reworking of gneissic rocks in this portion of the Groswater Bay
Terrane. The degree of Grenvillian recrystallization of these gneisses is further
emphasized by the similarity of metamorphic temperature estimates for the Bluff
Head orthogneiss (ca. SOOOC) compared with those determined for Grenvillian
fabrics developed elsewhere in domain G (ca. 550 + 30°C; see section 4.3.8). Pre-
Grenvillian features critical to an understanding of the relationship between this
domain, the BMIS, and the WBIGC have thus been obscured during the
Grenvillian oroéeny. The relationship between the Bluff Head orthogneiss and the

BMIS will be considered first.

Contact relations between the BMIS and the Groswater Bay Terrane are
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evidence that these rocks are not correlative.

What is significant with regard to the early metamorphic history of the
WBIGC and the Biuff Head orthogneiss is that both domains contain pre-
migmatitic metabasites with metamorphic clinopyroxenes of very similar
composition. This evidence supports-but does not prove given the control of
oxygen fugacity on clinopyroxene compositions (Spear, 1981)-the conclusion,
preferred here, that both domains shared an early, common tectono-metamorphic
history. Indeed, it is plausible that the Bluff Head orthogneisses may originally
have contained granulite facies assemblages, subsequently wholly retrograded to

amphibolite facies.
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feldspar assemblages used for the temperature determinations crystallized during

the Grenvillian orogeny.

The Grenville Front on the Labrador coast thus may be portrayed as a zone
of polyphase, heterogeneous structural overprinting and retrogression of higher
grade, pre-Grenvillian fabrics. Foreland-directed thrusting occurred along two
major high-strain zones, which juxtapose crustal blocks of contrasting
metamorphic grade and Grenvillian fabric development. Key features of the
Grenville Front at Smokey are portrayed in a block diagram in Figure 5-1. This
model is broadly consistent with the general features of the Grenville Front
summarized earlier (see section 1.3), particularly with regard to the characteristic

assocliation of south-dipping thrust faults in the Grenville Front zone.

The model for the Grenville Front in eastern Labrador presented here has
several features in common with the Front as described elsewhere, particularly at
Coniston, Ontario (LaTour, 1979, 1981; see section 1.3). These include the

following salient points:

(1) the Grenville Front coincides with major
high-strain zones;

(2) these high-strain zones were active during
the Grenvillian orogeny

(3) the high-strain zones represent metamorphic
as well as structural breaks;

(4) crustal blocks characterized by medium-grade

Grenvillian mineral assemblages have been thrust over
crustal blocks containing low-grade mineral assemblages.

The latter point is particularly significant. At neither location is there
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evidence suggesting that the faults defining the Grenville Front have developed by
profound differential uplift of the crust. These faults, although associated with
sufficient reverse dip-slip displacement to juxtapose rocks of discernably different
metamorphic grade, probably have relative vertical displacements of no more
than a few kilometers. Unfortunately, resolution of geobarometers in both areas is
insufficient to make any but the most general estimates in this regard. It must be
emphasized that late Grenvillian (e.g. ~post-peak metamorphic) reverse motion
along the faults is responsible for the telescoping of the Grenvillian metamorphic
gradient, and hence the coincidence of the high strain zones with metamorphic
discontinuities. Peak Grenvillian metamorphism may be attributed to earlier
foreland-directed translation along these thrust faults (or other thrusts farther to
the south), which led to crustal thickening and metamorphism at depth. In this
regard, the Lake Melville Terrane, which was thrust northwards along the
Grenvillian Rigolet thrust zone (Gower and Owen, 1984), is likely responsible for

the Grenvillian metamorphic gradient in the Smokey area.

With regard to the separation of Grenvillian from pre-Grenvillian features,
the Smokey area, unlike Coniston, is fortuitously graced with a widespread and
easily identifiable intrusive time marker, the Michael gabbro. These dykes place a
lower age of ca. 1.4Ga on any structures deforming them. Three phases of
deformation attributable to the Grenvillian orogeny have been identified from
locally-occurring refolded folds, and, together with a comparison of metamorphic
mineral assemblages in a north to south transect across the area, provide a broad
geological data base for tracing the evolution of the Grenvillian orogeny in this

area. Early Grenvillian folds (GF1), which are north-verging near the CTIF, were



260

deformed about south-southeast-plunging axes during the main phase (GD2) of
reverse-movement along the Benedict and Cut Throat Island Faults. Whether
either or both faults developed during GD1 is unclear, although this remains a
possibility. These faults did not develop along pre-Grenvillian structures; the
lineated schi;tose to mylonitic fabric associated with both faults overprints north-
to northeast-trending pre-Grenvillian fabrics of the Makkovik Province. Late
dextral shear (GD3) along both faults appears to be limited to a hectometer-scale
at most. Thus, the portrayal of the Grenville Province as a broad zone of dextral

shear (e.g. Baer, 1977) does not apply to this area.

Comparing Gower and Owen’s (1984) regional-scale subdivision of eastern
Labrador with the tectonic model of the Grenville Province proposed by Rivers
and Chown (in press), the Benedict Mountains Intrusive Suite (BMIS) north of the
Benedict Fault constitutes an autochthonous terrane. The BMIS south of the
Benedict Fault, together with the Groswater Bay Terrane (including the Bluff
Head orthogneiss and the WBIGC "in the Smokey archipelago) comprise the
parautochthon in this scheme, and the Lake Melville Terrane may constitute an
allochthon, although insufficient data are presently available from this area to

Justify direct analogy with the allochthons identified in western Labrador.

It is interesting to speculate whether the preservation of pre-Grenvillian K-
Ar isotopic ages in mafic dykes from the Mealy Mountains anorthosite massif,
which led Emslie (1983) to suggest that Grenvillian metamorphism in this area is
of low-grade, constitutes evidence for the late Grenvillian tectonic emplacement of
these plutonic rocks. In a recent contribution, Emslie et al. (1984) presented new

K-Ar (hornblende) isotopic data for gabbro and amphibolite from the Mealy
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Mountains indicating that regional heating in this area did not exceed 535 + 45°C
after ca. 1.40-1.53Ga B.P. Nonetheless, Grenvillian K-Ar isotopic ages ¢ 951Ma
and 955-964Ma were determined for hornblende from the deformed an faulted
amphibolite country rock of the massif, and for biotite separated from the
medium-grained interiors of thick mafic dykes in the massif, respectively. Emslie
et al. (1984) note that latter (biotite) ages need not imply significant regional
heating during the Grenvillian orogeny, but probably record cooling thrc gh an
argon blocking temperature of ca. 300C in this mineral. Emslie et al. 1983)
suggestion that the 951Ma hornblende age records the effects of friction: eating
in the fault zone, but -allows that rocks northeast of the fault were

metamorphosed to temperatures exceeding 535C prior to the Grenvillian o geny.

Emslie et al.’s (1983) isotopic data suggest that the tectonic model of 'ivers
and Chown (in press) may apply to eastern, as well as to western Labrador. The
retention of pre-Grenvillian K-Ar (hornblende) ages from rocks intruded y the
Mealy dykes suggests that the Mealy Mountains massif is allochthonous, and was
not implicated in the widespread effects of Grenvillian orogenesis noted : ther to
the northeast. The Mealy Mountains massif was probably emplaced to its ‘esent

position during the Grenvillian orogeny.

Summarizing the features described above, the northern part f the

Grenville Province in eastern Labrador is characterized by:

(1) a boundary dominated by foreland-directed
Grenvillian thrust faults, which juxtapose
parautochthonous rocks comprising crustal slabs
metamorphosed at ca. 1.0Ga against correlatable rock
units lacking a pervasive Grenvillian
tecotonothermal imprint in the Foreland zone;
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(2) a telescoped Grenvillian metamorphic gradient,
spanning greenschist facies in the
Foreland zone to amphibolite facies in
parautochthonous domains south of the Fronmnt;

(3) the presence of relatively high-grade
pre-Grenvillian metamorphic mineral assemblages
variably overprinted and/or retrogressed by
Grenvillian tectono-metamorphic activity:

(4) the presence of discrete thrust-bound domains
(allochthons) in the interior of the Grenville
Province, comprising rocks of distinctive
metamorphic grade, lithology, structural
orientations, and gravity and aeromagnetic signature.

Together, these features are indicative of a prolonged orogenic history in the
Grenville Province. LaTour (1979), who reviewed the principal tectonic models
proposed for the Grenvillian orogeny (e.g. Wynne-Edwards, 1972, 1976; Dewey
and Burke, 1973; Baer, 1976, 1977), concluded that the data base at Coniston
could not adequately favour or contradict any particular model. The same
conclusion applies to the present study, principally due to the restricted size of the
area investigated. Perhaps most sié'nificant, however, is the portrayal of the
Grenville Front in western Labrador, at Smokey, and at Coniston as a well-
defined zone of thrusting. Together with the recent identification of allochthonous
terranes in the interior of the orogen, this provides evidence of significant crustal
thickening during the Grenvillian orogeny. Such features are characteristic of the
margins of orogenic belts, and are a key component of the plate tectonic models

currently being applied to various Phanerozoic mobile belts.
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APPENDIX A
ANALYTICAL METHODS

Representative specimens of major rock wunits and various ages of
metabasites were sampled for analytical work in three areas: (1) whole rock major
and trace element goech nistry; (2) Rb-Sr isotopic dating on seven rock units
(units 2, 3A, 6A, 6B, 6" 7, and 9); and (3) mineral analyses, employing the

electron probe microanalyser {microprobe).

A.1 SAMPLE COLLEC. DON AND PREPARATION

The majority of specimens described in this study, those number: with a
*V* prefix, were sampled by the author. Dr. Charles F. Gower generously
-~rovided other samples, { ose numbered with a *CG79" prefix, from the Smokey

archipelago.

Specimens for major and trace element and isotopic analysis were reduced
to gravel size fragmen in the field, after removal of weathered surfaces.
Between 0.5kg and 2kg of fresh material were kept for analysis, larger amounts
being selected in the cas of relatively coarse grained rocks. The samples were
subsequently crushed to 1-3mm size chips, and the coarsest grained samples were
coned and quartered, each fraction subsequently being pulverized to -200 mesh in
a tungsten carbide Siebtechnik shatter box. The shatter box was scoured with
silica and cleaned with water and with methanol between samples. The -200

mesh powders were used in the subsequent analyses.

Specimens for mineral analysis were selected primarily for the purpose of
estimating conditions of Grenvillian and pre-Grenvillian metamorphism. In the

former case, Grenvillian high strain zones were sampled in a variety of lithologies,



and special attention was paid to garnet and (or) azphibole bearing shear zones.
Specimens for the study of pre-Grenvillian metamor;hism were sé]ected from the
Jeast retrograded members of the Granulite Corplex, in particular, pelitic
metatexite (unit 1C) and jotunitic-charnockitic gn<ss (unit 3A). Whole rock
major element analyses were performed on a number of the specimens chosen for
mineral analysis in order to ascertain the influence «f bulk rock compositions on

mineralogy and mineral compositions.



A2 MAJOR AND TRACE ELEMENT ANALYSES

Major element analyses were obtained by atomic a.bsorptic‘)n spectrometry
(AA) using a Perkin-Elmer digitized spectrometer. The analyses were performed
by G. Andrews of the Department of Earth Sciences, MUN, and were run in sets
of 24 per day, including replicate analyses. A sample weight of 0.1000g was
selected for apalysis. The samples were dissolved in a solution of 5ml HF, 50ml
saturated H3BO3 and 145ml H20 heated on a steam bath for approximately 12
hours prior to analysis. P205 was determined by colourimetry (Maxwell, 1968)
and loss on ignition (LOI) was determined after heating approximately 1.5g of
sample at ~1000C for 2-3 hours in a muffle furnace. Between-sample precision
estimated {rom six replicate analyses is as follows: SiO2 (4 0.379%; TiO2 + 9.26%;
Al203 + 1.349%; Fe203 4 1.3695; MnO + 1.009%; CaO + 0.179%; Na20 + 0.79%;
K20 + 1.35%; P205 4- 10.74%. Relatively poor precision for TiO2 and P205 is
attributed to the small quantities of these oxides in the samples. All iron is

expressed as Fe203 in these analyses.

Accuracy of the A A. analyses has been determined through the repeated
analysis of various rock standards. Analysis of granodiorite standard GSP-1 has

vielded the following results:




Published No. of Mean Standard

Valuex* Analyses (wt.%) Deviation
Si02 67 .27 7 €8 .65 0.60
Ti02 0.85 7 0.60 0.08
Al1203 i5.18 7 14.77 0.22
Fe203 4. 28 8 4.22 0.07
Cal 2.086 8 1.94 0.07
MgO 0.98 7 0.96 0.03
Na20 2.77 8 2.74 0.06
K20 5.50 6 .44 0.12
MnO 0.04 8 0.04 0.01

* = Abbey (1970)

Trace element analyses were performed using a Phillips 1450 X-ray
fluorescence spectrometer autocalibrated against international rock standards G-2
and PCC-1. Powdered rock samples weighing 10g were mixed with 1.3g of phenol
formaldehyde binder, pressed into a pellet under 50MPa for 1 minute, and fused
for 10-12 minutes at 200C. The precision of the trace element analyses has been
estimated from the results of repeated analyses of standard G2, which was run
regularly with the unknown samples. Average results of 12 replicate analyvses of
G2 in ppm are, with one standard deviation in brackets: Pb 31.5 (3.37); Th 28.1
(3.26); U 1.75 (2.0); Rb 167.4 (2.74); Sr 457.4 (4.66); Y 10.70 (1.65); Zr 299.60
(3.23); Nb 12.0 (0.60); Zn 85.0 (2.56); Cu 25.8 (1.53); Ni 8.0 (1.8); La 43.3 (3.00);

Ba 1872.4 (20.2); V 39.2 (2.63); Ce (84.5 (5.12); Cr 15.0 (2.32); Ga 20.6 (1.30).



Appendix A.2.1 Major and trace element geochemistry of the
Granulite Complex.

Note: Zero values for FeO are for those samples in which
all iron 1s expressed as Fe203

A.2.1la Pelitic metatexite (unit 1C)

V207 V172
Si02 &4.70 &68.90
Ti02 - 80 - 67
Al1203 14.70 13.50
Fe203 6.73 6.57
FeO 0.00 0.00
MnO .08 .08
MgO 3.32 2.64
CaO 1.79 2.28
Naz20 2.17 2.54
K20 4.10 2.59
P20S .07 .01
LOI —_—7S .82
Total 99.23 100. 60
Pb 23 13
Th 29 (0}
u 8 (o]
Rb 122 101
Sr 275 261
Y 33 28
Ir 154 217
Nb 11 19
In &3 20
Cu 11 12
Ni 37 48
La 37 17
Ba 1614 602
v 144 124
Ce 33 31
Cr 96 97

Ga 17 135



Appendix A.2.1 (Continued)

A.2.1b Dioritic-tonalitic gneiss (unit 2)

v325-1 VS81-1 VsS88-1 CG6-339 V774 v211-1 V213
Si02 64.00 46.00 &68.80 S58.10 57.90 72.70 68.10
Ti02 .96 1.68 -33 .74 .74 1.52 - 80
Al1203 16.90 17.40 16.30 16.40 17.10 11.20 11.80
Fe203 3.34 12.43 2.64 3.09 7.37 35.09 7.26
FeO 0.00 0.00 0.00 4.18 0.00 0.00 0.00
MnO .07 .14 .02 «13 .11 - 03 .07
MgO 1.27 35.74 -79 4.71 3.31 2.29 3.03
CaO 3.62 8. 68 4.78 6.53 3.64 1.44 2.11
Na20 3.36 2.86 3.98 3.18 4.26 2.15 2.26
K20 4.01 1.70 1.20 1.65 2.75 2.94 2.31
P2035 -13 .87 0.00 « 33 «26 - 09 - 05
LoOI . -43 - S50 - 99 1.25 - 93 .4% 22
Total 99.89 ~ G8.00 99.39 100.31 100.37 99. 98.01
Pb 14 4 13 7 3 17 7
Th 2 o 19 3 13 (-] 3
u 4 O o] 15 o o o
Rb 142 34 28 63 103 127 99
Sr 349 1021 518 832 805 142 137
Y 23 46 4 38 26 18 27
Ir 186 170 213 123 118 185 219
Nb 7 13 3 S 12 12 13
In 76 156 28 92 72 64 a8
Cu 16 49 14 2 22 8 39
Ni 4 30 o 47 4 33 32
La 18 18 20 235 8 23 23
Ba 974 1367 181 418 923 881 579
v 89 244 43 138 137 110 136
Ce 40 &6 45 147 33 34 42
Cr 4 3 16 177 S 73 7

Ga 21 23 18 20 19 12 19



Appendix A.2.1 (Continued)

A.2.1c Jotgnltlc—charnockltlc gneiss (unit 3A) and its retrograded
equivalent (unit 3B)
——————————————————— unit 3A-----ccmem - ------unit 3B-----

V74-1 V193-3 V193 VS526-1 VsS85 V586 v579-1 V194-3 220 VS526-2
5102 58.10 68.10 61.80 69.30 62.20 62.70 62.00 5102 61.70 6B.50 68.10
Tion2 .81 .35 .60 .42 .78 .59 .99 1102 .80 .36 .40
A1203 18.30 1%.70 20.30 15.00 17.10 16.10 13.20 Al203  18.00 15.30 1%5.20
Fe203 6.03 3.39 2.78 3.00 5.53 5.79 9.56 Fe203 4.45 2.90 2.70
FeO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 FeO 0.00 0.00 0.00
MnO .10 .06 .04 .05 .08 .09 .09 MnO .05 .05 .05
MgO 2.33 1.30 1.07 .85 2.36 2.78 4.04 MgO 1.62 1.31 .71
ca0 4.57 3.27 s.09 2.22 4.47 4.70 2.42 Cao 3.75 3.05 2.08
Na20 4.49 3.50 s.37 3.53 4.07 3.74 2.73 Na20 4.68 3.44 3.63
K20 3.36 4.24 2.34 4.73 3.12 3.35 3.03 k20 3.13 4,31 S.16
P205 .18 .11 .09 .09 .25 .25 .02 ES?S -;g .12 .11

LOI .41 .21 .50 .88 .38 .38 .15 . _ .63
c 100.07 100.34 100.47 98.23 Total 98.64  99.97 99.1§
Pb 8 9 10 23 15 10 10 Pb 16 10 23
Th 0 0 0 7 8 2 9 Th 5 5 3
u 3 0 0 0 5 2 0 u 2 1 0
Rb 87 71 34 121 63 66 91 Rb 89 83 138
Sr 853 S64 858 452 723 727 369 Sr 661 711 444
Y 35 20 6 9 19 21 40 Y 17 12 10
Ir 182 99 116 193 179 139 288 Ir 208 103 203
Nb 11 I3 s 6 10 8 11 Nb 12 3 9
Zn 79 44 38 41 74 70 137 In 65 34 33
Cu 24 13 21 17 16 30 9 Cu 14 18 22
Ni 3 0 (4} 1 s 11 &5 Ni o] 0 1
La 12 15 13 10 20 9 24 La 29 20 14
Ba 1849 1154 467 1473 1195 1247 1233 Ba 863 1844 1426
47 32 29 80 93 193 v aa a0 22

32 47 Ce :
Cr 0 4 0 0 £/ 27 130

Ga 23 19 24 13 19 17 17 Ga 26 15 18

(VioNe



Appendix A.2.1 (Continued)

A.2.1d Biotite + hornblende =
monzonitic gneiss (unit &%)

Si02
TiO02
Al1203
Fe203
FeO
MnO
MgOo
CaO
Na20
K20
P205
LO1
Total

Pb
Th

Rb

Ir
Nb
In
Cu
Ni
La
Ba

Ce
Cr
Ga

v26 v310—-1 vy711-2

68.10 &7 .00 71.4
=30 .31 .21

16.10 16.50 14,

2.77 3.16 2.04
0.00 0.00 0.00
.04 .03 0.04
.79 .84 0.61
2.66 2.67 2.02

4.43 3.63 E,u

3.81 4.77 .5

. 09 .12 0.0

.87 .61 0.9
99.96 99.6€ 99.90

13 14 22

S o] 4

2 3 0

75 122 127

614 595 340

9 15 9

174 253 152

4 11 17

42 37 z7

14 20 8

(o) 0 0

18 11 35

1153 1374 1156

31 30 60

28 20 18

o 0 9

17 20 23

291

pyroxene



Appendix A.2.2 Major and trace element geochemistry of the Benedict Mountains
Intrusive Suite.

Note: Zero values for FeO are for those samples in which all iron is

expressed as FeZOB'

A.2.2a K-feldspar megacrystic biotite ¥ hornblende
quartz monzodiorite-granodiorite (unit 6A)

V192 V294 V340 V393-1 V333-1 V40 VS46-1 CG-344 CG-366 C(G-377
si02 74.00 69.40 71.%0 70.50 71.30 49.90 71.00 65.09 72.30 70.6
Ti0n2 .20 .31 .28 .40 .13 .29 .20 .42 .25 0.32
Al203 14.10 15.30 1%5.20 14.70 15.10 15.90 15.20 17.50 14.60 15.25
Fe203 1.60 2.81 1.89 2.46 1.80 3.15 2.08 1.59 .55 0.60
FeO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.91 1.23 1.45
MnO .02 .04 .04 .05 .05 .05 .04 .06 .03 0.04
MgO .38 .74 .53 .61 .39 .83 .53 - .94 .47 0.64
Ca0 1.65 2.00 1.66 1.92 1.53 2.48 1.86 3.28 1.72 2.29
Na20 3.14 3.63 3.96 3.59 4.28 4.12 3.74 4.29 3.91 4.32
K20 4.45 4.64 4.0% 4,12 4.03 3.30 =.21 4.08 4.49 3.83
P20S .05 .08 .04 .09 .07 .08 .16 .42 .06 0.07
LOI .28 .43 .79 .44

68 28 .45 .13 .88 0-82
Total 99,88 99.38 99.9% 98.88 99.36 100.38 100.47 99.71 100.69 100.2

Pb 15 18 20 22 17 22 23 12 22 12
Th 15 4 9 4 11 9 6 6 12 6
u 0 0 1 0 7 3 0 7 26 13
Rb 76 102 144 91 148 85 156 87 144 100
Sr 473 620 370 475 396 570 406 756 384 552
Y 6 11 22 8 27 15 11 8 12 7
Ir 122 148 143 124 117 137 121 222 121 124
Nb 4 6 22 7 8 14 2 11 2
In 18 42 29 43 3s 49 32 52 22 27
Cu 18 17 8 0 20 18 13 2 2 2
Ni 0 0 0 o o s o} 16 18 10
La 21 25 19 21 21 14 38 30 31
Ba 1277 1391 889 ) 903 1109 1027 1825 721 1039
v 11 24 18 <0 19 36 18 38 17 7
Ce 47 57 33 27 33 39 27 194 168 130
cr 0 0] 0] 0 0 5 5 5 ] 13

Ga 12 20 19 19 18 17 17 23 19

262



Appendix A.2.2 (Continued)
' A.2.2a (Continued)

V628 V766 V274-1 V260 V427 V428

§i02 72.00 70.30 66.00 70.60 66.70 66.30
Tio2 «32 .26 33 .49 «36 .48
Al 203 14.60 14.30 16.50 14.30 16.30 135.90
Fe203 2.04 2.90 3.47 2.98 2.81 3.21

FeO 0.00 0.00 0.00 0.00 0.00 0.00
MnO .04 .05 .04 .04 .06 .07
MgO .50 .88 .95 .36 .a8 1.12
ca0 1.73 2.14 2.76 1.53 2.44 2.43
Na20 4.31 4.09 3.92 3.41 4.15 4.52
K20 4.80 4.44 4.25 6.37 3.95% 4.04
P205S .06 .10 .13 .04 .14 .17
LO1 .64 .48 .56 .57 .58 .50
Total 101.04 100.14 98.93 100.69 98.37 100.47
Pb 25 15 & 27 18 20
Th 16 23 0 17 10 10
u 2 o 0 1 6 3
Rb 144 150 87 164 120 150
Sr 416 340 785 190 547 357
Y 18 23 7 57 19 63
Ir 164 111 186 471 179 273
Nb 10 10 4 21 13 30
In 48 35 s3 41 49 66
Cu 21 13 12 23 14 . 10
Ni o ) o i o} 4
La 19 10 23 86 23 40
Ba 1078 705 1647 672 1194 774
v 16 27 37 11 25 39
Ce 43 30 38 167 46 74
cr 0 S 0 ) & 0
Ga 18 15 20 18 19 18

€62



§i02
Ti0o2
Al1203
Fe203
FeO
MnO
MgO
Ca0O
Na20
K20
P203
LOI
Total

Pb
Th

Rb
Sr

ir
Nb
in
Cu
Ni
La
Ba

Ce
Cr
Ga

Appendix A.2.2

A.2.2b Hornblende +

(Continued)

biotite monzodiorite-monzonite (unit 6B)

v9-4 V32 Vaa-4  V113-1 V164 v225-2
66.70 61.10 61.20 65.90 64.40 62.40
.34 .64 .85 .38 .33 .62
16.10 16.40 17.00 17.10 15.90 16.80
3.39 7.01 6.25  3.90 4.0 s.31
0.00 0.00 0.00 0.00 0.00  0.00
.07 .12 .14 .07 .08 .11
.35 .72 .67 1.21 .25 .42
1.43 2.37 2.16  2.66 1.5  2.02
4.64 4.00 4.65 4.26 4.02 4.30
6.22 6.78 6.0  4.80  6.78 7.06
.06 .13 .15 .12 .05 .10
.41 .21 .43 .43 1.23 .54
99.71  99.44 100.00 100.83 98.65 99.68
29 26 30 14 27 32
7 0 ) 1 a 6

2 s 3 0 0 5

137 154 112 115 165 179
173 178 253 619 150 157
41 67 60 26 77 77
493 705 775 191 sa7 623
16 21 23 10 34 33
50 113 99 52 a7 100
18 19 13 21 13 11

0 3 0 0 0 4

50 36 48 28 40 102
857 861 1605 1240 777 722

1 8 0 50 2 3

89 70 84 s1 77 164

0 (0] 0 (0] (0] 0

23 25 24 19 23 25

V226 V237 v235-1 v257 V237-6 V293
64.70 61.90 68.90 63.60 66.40 62.30
64 «32 .49 .98 .40 -39
15.00 17.30 14.70 15.20 16.10 16.00
35.47 3.29 3.33 6.87 4.26 3.33
0.00 0.00 0.00 0.00 0.00 0.00
.08 .10 .07 .10 .08 .08
<93 2.18 .76 1.08 17 2.44
2.09 4.87 1.82 2.86 1.70 4.02
3.70 4.61 4.27 3.71 4.40 3.62
3.92 2.37 4.44 3.63 6.36 3.22
.19 .19 .18 .23 .04 .24
Y- 73 .57 1.06 .49 .67 .38
99.24 100.30 100.02 100.75 100.78 98.20
21 16 31 13 32 =]
o 3 13 o 10 1
o o 1 0 0 3
131 102 203 141 147 97
229 757 303 276 104 621
70 34 43 68 97 31
673 116 208 710 395 115
26 12 26 28 33 12
74 72 67 101 105 &7
21 26 135 20 16 16
2 -3 6 1 o 8
41 29 27 37 123 18
1095 978 833 1209 353 992
22 83 23 33 0 87
69 42 57 84 233 46
0o 3 o o o 18
24 18 21 21 28 18



Appendix A.2.2 (Continued)

A.2.2b (Continued) A,2.2c Leucocratic biotite + horn-
. blende granodiorite-granite
————————— unit 6B------- ~——-m—ee——————unit 6C--—mmm oo
V41S V506 V759 V776 V120 V112-1 V238-2 V447-1 V447-2
si02 61.50 62.60 68.40  67.40 5102 77.20 73.30 74.80 75.40 77.30
Ti02 e (=g .55 .28 Tin2 .03 .14 .05 .13 .13
A1203 18.80 16.80 15.50  15.60 Al1203 12.10 13.90 12.80 12.50 11.90
Fe203 3. g% 4.98 3.47 4.34 Fe203 1.09 1.83 1.51 1.09 .82
FeO 0. 00 0.00 0.00 0.00 FeD 0.00 0.00 0.00 0.00 0.00
MnO .06 .09 .06 .08 MnO .02 .04 .02 .03 .02
MgO 1.47 1.97 .99 13 MgOo .10 .19 .09 .23 .19
Ca0 3.51 4.42 2.49 1.68 Ca0 .41 - 99 .73 -67 .38
Na20 .98 4.34 4.01 4.38 Na20 3.07 3.60 3.14 3.42 3.29
K20 5 =% <. =g 4.80 6.50 K20 S.60 5.85 6.00 5.46 5.21
P205 19 21 16 .01 P205 .04 .07 .01 .03 .02
LOI .64 .42 .52 .37 LOI — 38 26 .47 .79 1.12
Total  g9.21  99.99 100.95 100.77 Total 100.24 100.17  99.62  99.75 100.58
Pb 11 17 21 27 Pb 33 23 60 18 21
Th 8 2 16 13 Th 30 16 27 33 32
u 0 1 o o u 1 5 o 1 2
Rb 133 105 96 137 Rb 178 180 223 195 207
Sr 522 697 400 68 Sr 49 125 84 66 48
Y 23 29 18 76 Y 15 12 68 18 9
ir 278 148 261 389 Ir 97 193 105 104 84
Nb 13 14 12 34 Nb 7 9 15 11 7
In 66 64 33 95 In 15 26 42 14 9
Cu 22 26 16 15 Cu 16 29 20 16 12
Ni 4 6 4 1 Ni o ) 0 0 Y
La 20 11 26 1 La 31 29 23 32 22
Ba 921 1383 1348 331 Ba 81 789 211 202 148
v 42 74 32 0 v 3 3 o 10 2
Ce 39 40 36 165 Ce 60 59 46 %0 46
Cr o 2 Y 0 cr o 0 o 0 0
Ga 24 18 18 24 Ga 13 16 21 14 13

G2



Appendix £ : 2 (C ntinued)

A.2.2d Megacrystic hornblende + b@ot@te
quartz monzodiorite-granodiorite

(unit 6D)
vS77-1 V727 v728 V730 V731 v309 V772
si02 65.70 63.80 65.10 66.80 64.80 66.10 64.00
Tio2 .35 .33 .45 .43 .38 .27 .71
Al1203  15.60 16.90 16.40 16.00 16.30 17.10 17.50
Fe203 3.51 2.96 4.22 3.82 4.25 3.23 4.80
FeO 0.00 0.00 0.00 0.00 0.00 0.00  0.00
MnO .07 .06 .08 .07 .07 .05 .16
Mgo 1.43 1.15 1.65 1.52 1.60 1.04 1.37
cao 3.36 2.30 3.53 3.12 3.74 2.67 3.22
Naz20 4.44 3.93 4,33 4.00 4.43 4.00 5.25
K20 3.48 6.41 3.27 3.86 2.86 4.62 2.86
P205 .12 -11 .16 .15 .19 .13 .18
LoI .88 .49 1.48 'SE .95 .ga_ .20
Total 98.94  98.44 100.67 100.3 99.57 99.85 100.25
Pb 18 22 15 13 14 13 17
Th 10 6 6 9 10 o 9
u 2 o o o 1 o 1
Rb 112 139 100 94 79 126 81
sr 598 718 628 647 627 657 381
Y 22 13 23 13 20 30 24
Ir 116 98 148 137 158 127 221
Nb 13 7 14 7 10 13 13
In 49 42 s8 47 51 . 39 87
Cu 19 13 24 23 23 3 22
Ni 2 1 o o 1 2 o
La 10 14 15 13 14 13 18
Ba 64 2990 1077 1395 807 1669 1701
v S0 52 s8 49 s9 a7 33
Ce 27 35 39 46 44 28 41
cr o o o 2 o 1 o

Ga 16 14 18 15 18 23 18



Appendix A.2.2 (Continued)
A.2.2e Biotite quartz monzonite-granite (unit 6E)

V733 V734-1 CG311 CG300 V243-3 CG6-263 vy255-2 VS574-1 V333-2 V383-1 V723 V732

5102 72.40 49.70 72.80 72.10 68.30 70.40 75.10 69.70 73.30 74.20 71.90 71.00

Tioz2 .33 .40 .28 .25 .36 .47 .13 .36 .28 .16 .21 .20
A1203 13.20 15.00 13.95 15.10 14.70 14.55 12.70 15.00 14.50 12.80 13.90 14.30
Fe203 1.51 2.60 .56 .53 3.56 .60 1.60 2.32 1.99 1.94 1.73 1.98
FeO 0.00 0.00 1.70 1.456 0.00 2.55 0.00 0.00 0.00 0.00 0.00 0.00
MnO .05 .07 .05 .04 .05 .08 .03 .05 .04 .03 .04 .05
MgO .52 .84 .22 .22 .41 .44 .07 .71 .19 .06 .46 .59
Cao 1.30 2.02 .92 .94 1.42 1.04 .75 1.98 .93 .99 1.24 1.64
Na20 3.75 4.21 4.05 4.70 3.92 4,92 3.43 4.14 4,77 2.93 3.72 3.90
K20 4.48 4.29 5.81 5.99 5.84 4.87 S.41 4,56 3.73 S.6b6 5.08 4,51
P20S .03 .11 .01 0.00 .13 0.00 .01 .12 .01 .01 .10 .05
LOI —a354 1.02 .88 .48 .51 .60 . 350 1.26 .45 .47 .84 .76
Total 98.11 100.26 101.23 101.81 99.B0 100.32Z 99,73 100.20 100.39 99.25 99.22 98.98
Pb 18 19 30 44 30 37 40 22 22 56 18 24
Th 11 10 24 17 11 14 68 16 8 62 11 46
u 0 I3 s 3 6 3 8 4 0 S 2 6
Rb 110 132 226 269 184 179 184 105 91 340 111 112
Sr 196 3469 76 111 139 146 76 371 102 57 253 323
Y 7 17 42 42 77 109 18 8 41 185 7 9
Ir 95 148 372 271 418 553 220 140 208 211 109 120
Nb 7 9 27 27 31 59 8 4 7 86 3 7
In 31 S0 40 41 43 80 27 40 33 43 28 34
Cu 16 13 o] 0 14 0 14 16 9 15 13 14
Ni 0 2 41 S1 0 &6 o] (o] o] 4 0 0
La 14 25 123 77 63 124 41 16, 27 60 13 23
Ba 567 967 320 455 614 615 298 1094 323 229 723 819
v 10 21 0 7 9 18 o 23 3 (o} 14 17
Ce 28 49 341 282 117 361 93 38 65 122 33 41
Cr (o} 2 0o 0 (o} 0 o 0 o} (o} S o)

Ga 10 17 22 26 21 23 16 13 22 13 12 15



Appendix A.2.3 Major and trace element geochemistry of gabbroids
correlated with the Adlavik Intrusive Suite (?)
(unit 7)

V149 V177-1 V178-1 V416-2 V416-3 V302-2 CG329 V7468 V362 v397-8 V670

§i02 49.350 47.30 43.20 49.80 48.70 49.20 46.30 52.10 44.10 33.10 30.00
Ti02 .16 .31 1.78 .80 1.20 .48 .30 .31 - 30 1.18 1.01
A1203 4.17 26.80 15.20 12.60 17.40 10.60 6.60 14.50 6.30 17.00 21.20
Fe203 8.14 4.47 18.42 10.78 10.32 8.30 1.48 8.30 12.72 9.68 7.935

FeO 0.00 0.00 0.00 0.00 0.00 0.00 8.37 0.00 0.00 0.00 0.00
MnO -13 .06 .21 .20 .17 .14 .18 .13 .18 .14 .10
MgOo 19.73 1.70 7.07 9.20 7.21 13.82 19.19 10.23 26.60 4,27 2.77
Ca0 14.90 12.08 11.44 13.02 10.24 10.73 13.93 10.44 6.76 6.60 9.84
Na20 .33 2.87 1.72 1.99 2.83 2.18 «73 1.93 1.04 3.77 3.83
K20 .22 1.01 .94 «33 1.39 1.33 32 1.03 «63 2.83 1.50
P203 .03 .14 .23 .10 .12 .20 .02 .03 .08 .49 .87
LOI 1.20 2.77 79 .26 + 99 1.23 1.38 1.64 1.23 -34 -44
Total 98.73 99.71 100.91 100.00 100.53 98.235 99.44 100.68 99.96 99.40 99.31
Pb 1 0o 0 o o 4 3 (0] 3 10 4
Th o o (0] o 0 o 3 12 8 8 2
u o 0 0 o o o o o o 0 Y
Rb 8 24 27 4 43 27 ] 28 16 91 30
Sr 123 1699 983 486 732 535 190 633 274 680 1084
Y 10 7 18 29 36 18 12 13 8 31 27
Ir 22 23 38 99 140 32 14 27 32 138 39
Nb 1 4 7 3 12 6 o 3 2 7 6
In 42 34 93 99 119 61 33 62 835 88 68
Cu 69 18 23 33 15 32 31 23 13 24 26
Ni 156 0o 0 43 14 213 91 30 521 14 o
La 11 17 18 i8 20 135 o (o) 2 8 11
Ba 143 627 694 218 447 469 136 280 283 988 709
v 173 123 537 250 265 149 201 120 118 130 128
Ce 8 11 30 27 7 12 41 —_
Cr 2091 0 0 20 0 911 1830 312 1336 29 Y
Ga 6 24 14 16 i8 12 S 13 9 18 21

Note: Zero values for FeO are those samples in which all iron is
expressed as Fe203
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Appendix A.2.4 Major-and trace element geochemist
of clinopyroxene-bearing plutonite

A.2.4a

Si02
Ti02
Al1203
Fe203
FeO
MnO
MgO
Ca0O
Naz20
K20
P20S
LO1
Total

Layered clinopyroxene-bearing mc

syenite (unit 8A)

V629-2 V3I97-1 V62 v3
66.30 &68. 40 358.70 63.40
- 32 - 40 -87 - 77
14.00 15.50 17.00 14.40
3.63 2.73 7.36 3.34
0.00 0.00 0.00 0.00
-10 - 03 .13 - 10
-39 - 55 -83 - 79
2.14 1.72 3.50 1.99
3.72 4.41 35.07 3.358
6.15 3.76 3.30 6.00
.09 .19 .28 -13
— 261 - 38 -21 -74
99.65 100.10 99.27 99.24
28 14 25 26
1 12 (o] 3
1 o o (o)
131 158 124 136
107 293 263 186
95 20 79 102
675 185 288 &74
33 8 32 43
128 32 119 102
17 14 135 12
(o] o) o o)
42 13 48 71
892 1006 1604 09
8 13 o 16
100 40 101 128
o (o) o o
23 14 27 21

7

11 e-



Appendix A.2.4 (Continued)

A.2. Massive to foliated clinopyroxene-bearing monzonite
(unit 8B)

V306 Vv302-1 V763 V760 V762 V453-1 V743-2 V763-2 V303 C6-395 CG6-733 CG6G-737

§i02 59.90 38.80 335.70 60.90 63.10 57.10 32.00 37.50 59.90 56.80 57.50 39.40
Ti02 .76 .92 74 .80 .76 .73 1.30 .39 .64 2.35 .69 .68
Al 203 18.00 17.60 16.60 16.70 15.50 16.80 18.10 16.70 18.80 17.15 16.93 15.80
Fe203 6.33 7.03 8.26 3.60 5.28 7.42 9.16 7.61 35.54 2.96 1.98 3.12

FeO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.54 4.38 2.59
MnO .13 .14 .15 .13 .09 .13 .09 .14 .10 .14 .13 .10
MgO 2.11 2.22 4,38 1.97 2.05 3.63 3.75 3.90 1.67 3.66 3.08 4,17
Ca0 5.10 3.84 7.42 3.90 3.88 6.57 7.44 65.59 4.61 6.72 5.69 4.28
Na20 4.44 4,72 4.02 4.63 3.99 4,01 3.70 4.07 5. 75 4.05 4,18 4.54
K20 3.05 4.26 2.05 4.08 3.84 2.28  1.65 2.47 2.43 2.35 2.94 3.86
P20S .33 .36 .33 .26 .29 .36 .83 .31 .24 .31 .30 .20
LOI — .41 .55 .44 .33 .92 .35 77 .50 .21 .90 .77 .83
Total 100.76 100.44 100.0Y 9%.30 99,70 99,38 98.99 100.38 99.89 101.93 98.57 99.57
Pb 11 10 9 12 19 8 5 14 3 12 9 25
Th 2 0 8 2 19 6 2 1 0 6 ) 13
u 1 2 o) 0 1 0 0 3 0 28 33 22
Rb 64 65 47 79 110 67 47 82 32 %] 70 152
Sr 639 693 829 478 578 798 1232 769 788 o) 691 4468
Y 31 35 28 29 35 31 26 26 28 31 28 13
Ir 114 308 57 146 241 77 125 90 251 76 86 147
Nb 9 22 6 11 16 10 11 6 13 3 2 12
In 82 109 90 72 70 79 119 79 75 74 61 25
Cu 24 14 46 22 19 47 36 41 11 38 32 2
Ni o} 5 14 0 5 8 4 i3 & 33 22 21
La 27 37 13 12 22 16 19 15 S50 33 24 15
Ba 1351 1747 929 1563 1106 810 1444 1112 1074 1026 1076 1161
v 93 81 163 76 77 143 173 140 69 156 124 20
Ce 47 63 43 43 66 45 s4 46 69 108 70 166
Cr 0 0 37 3 11 22 & 36 0 30 15 ]
Ga 20 2 20 17 20 17 22 16 22 20 19 20

(VAVE &
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Appendix A.2.5 Major and trace element geochgmistry
of layered clinopyroxene-bearlng
ferrodiorite-ferrosyenite (unit 9)

V341-2 V119-1 V497 V535 vs38 V540 V737 V330
Si02 62.80 62.00 S5.50 65.00 61.90 64.70 S8.40 60.90
Tioz2 .69 .57 1.11 .42 .98 .70 1.31 .72
Al203 14.00 13.60 16.70 14.20 14.60 13.80 15.10 15.50
Fe203 10.40 9.79 9.15 6.76 7.93 &6.40 9.36 8.43
FeO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MnO .30 .31 .14 .20 -19 .16 .22 .21
MgOo .10 .12 3.17 .09 .90 .60 1.13 .58
Cao 2.74 2.51 S.44 1.89 2.50 1.93 2.92 2.56
Naz20 3.81 4.03 4.05 4.91 4.73 4.54 4.95 S.24
K20 S.66 5.34 3.29 s.58 5.33 S.61 S.44 5.23
P20S .03 .02 -49 0.00 - 30 - 13 - 38 21
LoI .23 .02 .98 .31 . 66 .85 A5 .41
Total 100.76 98.31 100.02 99.36 100.02 99.44 99.66 100.01
Pb 12 34 14 21 39 28 2s 40
Th 17 17 s 27 13 18 8 14
u 3 s 1 2 o 3 s 9
Rb 116 153 107 142 135 135 103 175
sr 34 41 641 37 130 104 176 63
Y 115 170 36 158 132 149 148 130
zr 1488 1295 138 1082 1078 1261 1299 673
Nb 25 61 8 S0 39 42 a8 47
Zn 202 226 98 177 159 148 240 201
Cu 11 11 22 12 12 11 12 13
Ni o 2 2 1 o o 1 1
La 197 126 13 289 65 116 S1 66
Ba 107 131 1193 80 953 610 1593 471
v o o 116 o 11 11 9 o
Ce 386 265 s1 530 151 220 131 140
cr o o o o o o o o
Ga 28 38 19 32 29 26 25 31
Nore: Zero va ies for FeO are for those samples 1n

which all iron is expressed as FeZO3
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Appendix A.2.6 Major and trace element geochemistry
of olivine-bearing mafic rocks
(units 10, 11)

V503-1 V303-2 V319-1 V319-2 V334-1

5i02 47 .50 47 .30 435. 60 46.80 47.70
Tio2 2.23 2.03 2.96 2.99 2.40
Al1203 14.70 15.60 13.00 13.20 15.350
Fe203 14.99 14.27 16.88 16.42 15.74

FeO 0.00 0.00 0.00 0.00 0.00

Mno .19 .17 .26 .21 .19

Mgo 6.63 6.67 6.41 5.62 5.60

cao 8.28 8.35 8.09 8.42 7.86

Na20 2.77 2.76 2.92 2.85 2.9%5

K20 1.24 1.16 1.35 1.%0 1.21

P20S .40 .40 .69 .82 .53

LOI _1.45 .11 1.68 1.03 .08

Total 100.40 98.84 99.84 99.86 99.76

Pb s 14 s 11 10

Th 1 4 S 4q &6

u o 3 3 o 1

Rb 28 28 a8 35 29

Sr 287 311 351 383 314

Y 43 46 /42 48 35

r 233 214 227 264 264

NE 12 9 20 18 11

in 131 117 118 104 148

Cu 36 a0 a6 36 36

Ni 83 93 as 26 56

La 15 17 16 20 12

Ba 589 35338 468 617 633

v 265 221 390 323 239

Ce 54 &0 61 &8 S6

cr 104 114 59 29 52

Ga 19 22 20 18 - 20
V505-1 = Michael gabbro (unit 10); chilled margin
V505-1 = Michael gabbro (unit 10); centre of dyke
V554-1 = Michael gabbro (unit 10); centre of dyke
V519-1 = non-coronitic olivine gabbro (unit 11);

chilled margin
V519-2 = non-coronitic olivine gabbro (unit 11);
centre of dyke

Note: Zero values for FeO are for those samples

in which all iron is expressed as Fe203



A.3 RUBIDIUM-STRONTIUM GEOCHRONOLOGY AND ANALYTICAL
RESULTS ’

Rubidium-strontium ratios were obtained on pressed powder pellets using a
Phillips 1450 X-ray f{lourescence spectrometer calibrated against international
rock standards. Cycles of 10 to 20 runs were employed for each sample, the

higher number of replicate analyses being used on mafic rocks (e.g. unit 7).

Samples were prepared for Sr_ separation in groups of ten, including one
duplicate and one blank for each 20 samples. Depending upon the Rb-Sr ratio of
the sample, 0.5 to 1.0g of sample were dissolved iz 10-15ml of HF and 2ml of
HClO4 and evaporated to dryness on a hot plate at ca. 150C. Then, 10-15m] HF
were added and the sample was again dried. The szmple was redissolved first in
10-15ml 2N HCl and 2ml HClO4 and dried, and tken was redissolved again in
10-15ml of 2N HCI] and evaporated to dryness. After being redissolved in 5ml
warm 2N HCI] and diluted with distilled water, the sample was ready for

strontium separation in ion exchange columns.

Borosilicate glass columns measuring 18 X 1lcm were filled to a height of
15cm with 100 to 200 mesh rexyn 101 cation resin. The resin was preconditioned
with 30ml of 2N HCI, and the samples were lead onto the columns through
funnels lined with size 1 filters. Increments of 2N HCl totalling 8 ml were passed
through the columns to remove other ions, and diccarded. The strontium was
stripped from the columns with 20ml of 2N HCl. Th= final eluant was evaporated
to one drop and stored in a vial. The sample was l:aded with 2-3 microlitres of
H3PO4 onto a degassed tantalum filament and heat=d until dried. The samples

were analvsed 1n groups of six on a Vacuum Gen:rators Micromass 30B mass
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spectrometer using a Faraday detector. Data were collected in blocks of five
cycles. The mean of each block of five cycles was determined, aﬁd blocks with a
1-sigma error greater than 2 in the fourth decimel place were rejected. The mean
of the remaining blocks was determined, and the data were accepted if the
uncertainty of the mean was <2 in the fourth decimel place at the 2-sigma level.
The data for the seven isochrons are presented in Table A-3. 87Sr/86Sr ratios are
reported to six decimel places with 1-sigma errors; Rb/Sr ratios are reported to 3
decimal places. The Rb/Sr ratios are assumed to have a 1% (relative) analytical
error. Duplicates were analysed for high Rb/Sr samples for each isochron in order
to determine analytical precision. These replicate analyses demonstrate that the
87Sr/86Sr determinations are precise to <1 in the fourth decimel place, and all
replicate analyses are within the reported 1-sigma errors. The Rb/Sr

determinations are precise to < in the second decimel place.

The Rb/Sr and &7Sr/86Sr ratios were regressed by the weighted linear least
squares method according to their analytical error. A decay constant of 1.42 x
10-”/yr (Seiger and Jager, 1977) was adopted. Analytical errors associated with
87Sr/86Sr ratios were expressed} at the 1-sigma level in the regression, and an
error of 195 (relative), which exceeds the precision stated above, was assumed for
Rb/Sr ratios. The accuracy of the Rb/Sr determinations was determined from
repeated runs of standard G2 (see section A.2). The accuracy of the 87Sr/86Sr
analyses was determined by repeated runs of standard NBS-987 strontium

carbonate. Thirteen replicate analyses of this standard yield an average of value

of .710249 + .000008 (1-sigma).



TABLE A-

3.

6
87sr/86sr + 100

Rb/Sr

ppmST

[1] Ferrosyenite—-ferrodiorite (unit

Rubidium—-strontium compositional data.

Location

9)

V1iio-1
V119-1d
V341-2
V497
v538
V540
V736
V737

954093
.954050
.936708
.712979
.760969
.791809
1.004111
.739866

36
63
73
22
39
25
54
38

10.925
10.902
9.982
462
2.387
3.433
12.946
1.582

[2)] Biotite granite (unit 6E)

6.961
7.085
1.204
0.975
1.602

41
40
41
670
161
112
29
177

76
75
267
342
205

Quartz monzodiorite—granodiorite

54°37'30"N 57°19'00"W

vV255-2 .876507 67
vV255-2d .876431 79
V725 .733041 41
V732 .727468 82
V735 .742511 19
[3]

CG79-344 .711756 60
CG79-366 .730820 90
CG79-377 .716752 60
vV1ioz2 .715418 60
V264 .710538 17
v264d .710536 31
v333-1 .730741 55
V340 .732177 89
[4) Adlavik(? Gabbro
V149 .706504 36
v1i78-1 .704185 17
V241 .712153 43
v302-2 .706452 17
V597-8 .711383 19
V597-8d .711367 52
V637 708361 44
V670 .706133 20

.332
1.063
.512
467
.282
.282
1.081
1.130

(unit 6))

.178
.079
376
.145
.378
.370
<245
.125

766
393
561
472
889
897
396
370

123
982
680
535
693
690
273
1108

546°37'30" 57°19'00"
54:34'00" 57°16'20"
54_34'45" 57°21'45"
54°35"30" 57°24'00"
54-37'15" 57°25'30"
54 36'20" 57°26'00"
54°33'25" 57°10'00"
54:40'00" 57°30'00"
54°39'45" 57°30'05"
54°39'00" 57°26'50"
(unit 6A)

54°27'25" 56°55'08"
54°27'47" 57°14'38"
54°28'13" 57°18'10"
54°31'00" 57° 9'00"
54°28'40" 57°19'30"
54°35'00" 57° 8'00
54°33'00" 57° 9'30
54°27'30" 57°13'00"
54°31'30" 57°12'30"
54°33'20" 57°11'40"
54°26'50" 57°24'00"
54°32'40" 57°16'00"
54°34'30" 57°17'00"
54°34'30" 57°17'00"



TABLE A-3 (Continued)

é

875r/86Sr + 1000 Rb/Sr ppuSTr Location
[S5] Hornblende + Biotite Monzodiorite—-Monzonite (unit 6B)
v009-4 .761143 53 2.288 173 54 29'25"N 57° 14'00°
V032 .765224 48 2.515 178 54°29'30" 57°13'00"
vV1i19-2 .720132 35 .637 583 54°37'30" 57°19'00"
Viés .780179 61 3.186 150 54°29'00" 57°19'00"
V1ié64d .780124 92 3.182 151
vV225-2 .784599 52 3.299 157 54°29'30" 57°11'30"
vV255-1 .751639 47 1.963 303 54°33'25" 57°10'00"
vV257-6 .803820 115 4.099 104 54°29'30" 57°14'00"
V257-6d .803845 93 4.089 104
V293 .715145 49 .451 620 54°28'00" 57°20'00"
V34l-1 .716274 16 .522 579 54°36'00" 57°19'10"
[6] Jotunitic—charnockitic gneiss (unit 3A)
vV1ig3 .706221 42 .113 858 54°27'30" 56 56'45"
v1i93d .706250 89 .117 860
vV193-3 .712323 32 .350 585 54°27'30" 56°56'45"
vV526-1 .721893 49 .727 4388 54°27'45" 57°18'00"
V526-1d .721770 36 .727 490 .
vV579-1 .722854 39 .666 376 54°28'30" 56 58'30"
V586 .709390 46 .247 765 54°29'00" 56°57'30"
V687 .707830 76 .181 938 54°28'20" 57°19'50"
[7] Dioritic—-tonalitic gneiss (unit 2)
CG79-339 .708590 86 .225 54°28'52" 57 2'20"
v21l1l-1 .776895 54 2.596 142 54°27'30" 56 54'00"
V213 .764756 105 2.097 137 54°27'25" 56°53'00"
v213d . 764860 51 2.113
v325-1 .733164 39 1.177 349 54°28'00" 57°16'40"
v379-2 .773360 26 2.542 149, 54°24'30" 57° 6'10"
v588-2 .707869 57 .169 571 54°29'00" 57° 1'30"
V774 .711640 32 .358 835 54°39'00" 57°34'00"

*d = duplicate analysis

W



A.4 MINERAL ANALYSES

Mineral analyses were obtained using a fully automated JEOL JXA-50A
wavelength dispersive electron microprobe with Krisel control, equiped with three
spectrometers and a Digital Equipment Corporation PDP-11 computer with a
teleprinter. The microprobe was operated with a beam current of 22 nanoamps
and an accelerating voltage of 15kV. Counts were made for 30 seconds or to a
maximum of 60,000. A beam diameter of 1-2 micrometers was employed for all
minerals except for perthitic feldsparg, for which a defocussed (10-15 micrometers)
beam was used. Bence-Albee corrections were emploved in data reduction, and
analyses were performed using a variety of calibrations based on appropriate
standards. Values of the homogeneity index (sigma ratio) presented along each
analysis provided a quantitative means for determining whether analyvtical
differences recorded between grains or within grains (e.g. zoned crystals) were

valid given the analytical capability of the mackine.

Analytical errors associated with the mineral analyses determined with the
electron microprobe have been evaluated by noting the extent to which analyses
performed on the clinopyroxene *"FCPX™" varied from the composition published
for this standard. This standard, among others, was analysed routinely during
operation of the microprobe. The data presented in Table A-4-1 are based on
FCPX analyses determined at 20 different sittings at the microprobe, and give an
idea of the probable range of analvtical errors associated with the analyses
presented in Tables A-4-2 to A-4-10. It should be noted that the analyvtical error
associated with elements occurring in minor or trace quantities in a given mineral

will be significantly higher than in minerals in which the element is a major



TABLE A-4,

Analytica
analyses

errors associated with repeated

f clinopyroxene standard FCPX

using the electron microprobhe.

Na Mg Al Si Ca Ti Mn Fe
x (error) .04 .39 .22 .52 -=-.08 -.11 -.03 =-.02
G (error) .17 .33 .19 1.53 .34 .13 .04 .35
FCPX (std) 1.27 15.47 7.86 49.85 17.75 .83 .14 6.17
Avg. 20 1.31 15.86 7.64 50.37 17.67 .72 .11 6.15
Avg. + 100 1.48 16.19 7.83 51.90 18.01 .85 .18 6.50
Avg. - 1o 1.14 15.353 7.45 48.84 17.33 .59 .07 5.80
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constituent. The potassium content in FCPX is too small for the averaging

process to be statistically significant for this element.

Microprcbe analyses are unable to distinguish ferric from ferrous iron, and
total iron in the analyses in Tables A-4-2 through A-4-10 is expressed as FeO.
Electroneutrality has been assumed for analyses of all ferromagnesian minerals
except for biotite, and charge imbalances in these minerals have been assumed to
result from the presence of Fe203. Charge baldncing in this manner is
inappropriate for biotite, which may contain significant site vacancies (e.g.
Percival, 1983). Two recalculation schemes are presented for amphibole analyses

(Tables A-4-5, A-4-6). These are discussed in Chapter 4.3.

The mineralogy of all samples for which mineral analyses are presented is

listed in Appendix B.



Appendix A.4.1

Unit Number

1C
2
3A

pre-migmatitic
metabasites

Orthopyroxene Analyses.

Analysis Number

12,13,14,21
4
1,2,3,8,9,10,11,15,16,20

5,6,7,17,18,19



2 3 L
rim core rim core
S1i0, 50.54 50.29 50.28 49.44 52,14 53.28 51.68
Ti0»o 0.11 0.86 0.11 0.07 0.07 0.12 0.14
Alp05 0.61 0.62 0.64 0.40 1.23 0.72 0.98
Crp03 nd nd nd nd 0.00 0.03 0.04
FeO  33.05 32.30 29.42 32.39 23.95 23.93 24.56
MnO 0.77 0.75 0.97 1.71 0.78 0.75 0.75
MgO 16.14 15.93 17.62 15.38 22, 5 22.47 22.32
Cal 0.52 0.59 0.50 0.79 0.57 O.45 O.47
Nas0 nd nd nd nd 0.07 0.04 0.00
101.74 101.34 99.54 100.18 100.96 101.79 100.94
Number of ions on the basis of 6
Si 1.953 1.946 1.957 1.952 1.944 1,965 1.934
Aliv 0.028 0.028 0.029 0.019 0.054 0.031 0.043
Alvi 0.000 0.000 0.000 0.000 0.000 0.000 ).000
Ti 0.003 0.025 0.003 0.002 0.002 0.003 0.004
Cr - - -— - 0.000 0.001 0.001
Fe3+ 0.002 0.004 0.007 0.000 0.000 0.001 0.002
Fe?t 1.066 1.042 0.951 1.069 0.747 0.737 0.767
Mn 0.025 0.025 0.032 0.057 0.025 0.023 0.024
Mg 0.930 0.919 1.022 0.905 1.231 1.235 1.245
Ca 0.022 0.024 0.021 0.033 0.023 0.018 0.019
Na -— -- - - 0.005 0.003 (C 000
(3)* (&) (3) (3) (3) (3) (3)
( )¥*¥ = number of analyses
analysis 1: V585, in contact with cpx
analysis 2: V586 coexists with ¢ x
analysis 3: V687 coexists with cpx
analysis 4: V581-1 coexists with cpx
analysis 5: V580-8, in contact with cpx

311
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7 8 9 10 11
rim core rim core

SiOZ 52.07 53.30 52.74 52.48 49.49 47.45 49.35 51.41
Tio, 0.06 0.14 0.04 0.03 0.10 0.02 0.05 0.18
A1,03 0.87 0.89 0.39 0.47 0.50 0.30 0.34% 0.53
Crp03 0.06 0.04 nd nd nd nd nd nd
FeO 23.21 22.96 27.3( 26.35 38.17 45.89 36.59 31.33
MnoO 0.71 0.67 0.82 0.76 1.19 2.98 1.55 1.06
MgO 2z 72 22.78 20.52 20.74 10.99 08 11.14 15.57
Cao 0.41 0.64 0.42 0.48 0.70 0.83 0.77 1.21
Na50 0.00 0.02 nd nd nd nd nd nd

100.11 101.44 102.2 101.31 101.14 102.55 ©9.79 101.29

Number of ions based on 6 oxygens
Si 1.951 1.964 1.968 1.969 1.979 1.966 1.986 1.982
Aliv 0.038 0.036 0.017 0.021 0.021 0.015 0.014 0.018
Alvi 0.000 0.002 0.000 ©0.000 0.002 0.000 0.002 0.006
Ti 0.002 0.004 0.001 0.001 0.003 0.001 0.002 0.005
Cr 0.002 0.001 -— -— -— -— -— -—
Fe3+ 0.000 0.000 0.001 0.000 0.001 0.000 0.000 0.000
Fe+t 0.727 0.708 0.851 0.827 1.275 1.590 1.231 1.010
Mn 0.023 0.021 0.026 0.024 0.040 0.105 0.053 0.035
Mg 1.269 1.251 1.141 1.160 0.655 0.314 0.684 0.895
Ca 0.016 0.025 0.0 > 0.019 0.030 0.037 0.033 0.050
Na 0.000 0.000 -— -— -- -— -— -—
(2)* (2) (3) (3) (&) (4) (3) (4)

( )*¥ = number of analyses
analysis 6: V580-8, in contact with cpx
analysis 7: V194-2, in contact with cpx
analys : : V376
analysis 9: V470-2
analysis 10:
analysis 11: V193



12 13 14 15

rim core rim core rim core
Sio, 47.03 A8.52 A47.29 h9.21 47.27 51.47 49.89
TiO2 0.20 0.09 0.10 0.04 0.08 0.02 0.04
Alzo3 6.11 5.75 6.50 4.85 5.96 1.21 2.13
FeO 29.53 25.55 27.54 25.07 27.69 31.96 33.22
MnO 0.29 0.46 0.61 0.43 0.55 0.33 0.37
MgO 17.10 18.55 17.53 19.84 17.37 15.96 15.08
Cao 0.07 0.09 0.13 0.06 0.12 0.13 0.16
NaZO nd nd nd nd nd nd nd

100.33 99.01 99.70 99.50 99.04 101.08 100.89

Number of ions on the basis of 6 oxygens

Si 1.812 1.856 1.818 1.868 1.831 1.979 1.939
Aliv 0.188 0.144 0.182 0.132 0.169 0.021 0.061
Alvi 0.090 ©0.115 0.113 0.086 0.104 0.034 0.037
Ti 0.006 0.003 0.003 0.001 0.002 0.001 0.001
Fe ¥ 0.002 0.000 0.000 0.000 0.007 0.000 0.000
Fe“t 0.950 0.817 0.886 0.796 0.890 1.028 1.080
Mn 0.009 0.015 0.020 0.014 0.018 0.011 0.012
Mg 0.982 1.058 1.005 1.123 1.003 0.915 0.874
Ca 0.003 0.004 0.005 0.002 0.005 0.005 0.007
Na -— -- -= -— -— -— --

(3)* (5) (3) (&) (&) (&) (L)
( )* = number of analyses
analysis 12: V207, coexists with garnet + cordierite
analysis 13: V210-1, in contact with garnet + cordierite
analysis 14: V210-1, in contact with garnet + cordierite

analysis 15: V221, in contact with garnet






20 21
rim core

Si0, 49, 0 4 L7 .94
1;32 v.lb wevg 0.05
Al,04 1.91 3.71 6.07
FeO 31.81 34.00 27 .62
MnO 0. 0.35 1.00
MgO 15.66 14.25 17.31
Ca0 0.21 0.19 0.11
NaZO nd nd 0.02
99.05 99.58 100.13
Number of ions on the

Si 1.933 1.869 1.837
Aliv 0.067 0.131 0.163
Alvi 0.022 0.042 0.111
Ti 0.005 0.002 0.001
Fe © 0.001 0.009 0.003
Fe?t 1.049 1.121  0.882
Mn 0.010 0.012 0.032
Mg 0.921 0.844 0.989
Ca 0.009 0.008 0.005
Na -- - 0.001

(5)*% (3) (&)

()* =

analysis 40 :

analysis 21:

number of analyses

V579'—1 ’

basis of 6 oxygens

in contact with garnet

V580-12, coexists with garnet + cordierite



Appendix A.4.2

Unit Number

2
3A

pre—-migmatitic
metabasites

Clinopyroxene Analyses.

Analysis Number

4
1,2,3,8,9,10

5,6,7,11,12,13,14,15,16



2 3 L
rim core rim core

Si0, 52.42 53.17 52.80 52.08 52.63 53.88 53.49
Ti0, 0.22 0.23 0.20 0.11 0.17 0.29 0.50
A1203 1.21 1.31 1.48 0.95 1.76 1.61 1.77
Crp03 0.00 0.02 0.00 0.00 0.00 0.09 0.08
FeO 11.71 12.70 11.51 12.78 8.71 7.31 8.41
MnO 0.25 0.32 0.40 0.55 0.33 0.23 0.27
MgO 12.60 12.22 13.06 11.79 14.48 14.82 14.30
Cao 22.38 21.64 21.97 21.46 21.97 22.95 22.4
Na,0 0.43 0.42 0.50 0.48 0.54 0.30 0.18

101.22 102.03 101.92 100.20 100.59 101.48 101.41

Number of ions based on 6 oxygens
Si 1.960 1.972 1.956 1.975 1.951 1.966 1.960
Aliv 0.040 0.028 0.044 0.025 0.049 0.034 0.040
Alvi 0.013 0.030 0.020 0.018 0.028 0.035 0.037
Ti 0.006 0.006 0.006 0.003 0.005 0.008 0.014
Cr 0.000 0.001 0.000 0.000 0.000 0.003 0.002
F63+ 0.000 0.001 0.000 0.000 0.000 0.001 0.000
Fet 0.366 0.393 0.357 0.405 0.270 0.222 0.258
Mn 0.008 0.010 0.013 0.018 0.010 0.007 0.008
Mg 0.702 0.676 0.721 0.667 0.800 0.806 0.781
Ca 0.897 0.860 0.872 0.872 0.873 0.897 0.880
Na 0.031 0.030 0.036 0.035 0.039 0.021 0.013
(3)*  (3) (&) (&) (3) (3) (3)

Mo1%
Wo 45,1 43.9 4.0 L, 4 Ll 1 hs.7 4y .7
En 35.8 35.1 37.0 34.0 41.3 h2.2 41.2
Fs 19.1 21.0 19.0 21.6 14.5 12.1 14.1
( )* = number of analyses
analysis 1: V585, in contact with opx
analysis 2: V586
analysis 3: V687
analysis 4: V581-1
analysis 5: V580-8, in contact with opx



rim core rim core

Si0, 53.64 53.07 54.13 54.26 52.78 52.61

Ti0, 0 35 0.41 0.06 0.70 0.08 0.07
Al,04 1.75 1.89 0.71 0.99 2.19 1.97
Cry,04 0.11 0.12 0.11 0.06 nd nd
FeO 7 .41 8.09 8.28 8.52 11.97 11.48
MnO 0.18 0.28 0.28 0.27 0.93 0.96
MgO  14.40 14.49 14,44 14,40 11.46 12.26

Ca0 22.92 22.78 21.86 21.41 21.61 22.64
Na,0 0.21 0.25 0.30 0.32 nd nd
100.97 101.38 100.17 100.93 101.02 101.99

Number of ions on the basis of 6 oxygens

Si 1.967 1.948 2.003 2.003 1.972 1.951

Aliv 0.033 0.052 - - 0.028 0.049

Alvi 0.043 0.029 0.034 0.046 0.068 0.038

Ti 0.010 0.011 0.002 0.002 0.002 0.002

Cr 0.003 0.003 0.003 0.002 - .

Fe3+ 0.000 0.002 - - 0.004 0.000

Fe2t 0.227 0.246 0.256 0.263 0.370 0.356

Mn 0.006 0.009 0.009 0.008 0.029 0.030

Mg 0.787 0.793 0.796 0.792 0.638 0.678

Ca 0.901 0.896 0.867 0.847 0.865 0.900

Na 0.015 0.018 0.022 0.023 - .
(3)* (3) (3) (3) (2) (2)

Mo1l%

Wo L6.0 Lo, 1 L ,8 Ly, 0

En 1.7 41.5 L1, 4 L1.,7

Fs 12.3 13.4 13.8 14.3

( )¥ = number of analyses

analysis 6: V 88—8, in contact with opx

analysis 7: 94-2, in contact wlith opx

ite

1te + garnet

v - v —






14
S:'LO2 53.69
TiO 0.04

2

A1203 0.56

CrZO3 0.02

FeO 10.19
MnO 0.50
MgO 13.06
Ca0 23.68
Na,O 0.30

2

KZO 0.00

15 16
53.84 51,26
0.00 0.66
1.61 1.48
0.00 0.00
7.19 13.53
0.32 0.50
14.54 11.00

23.25 22.11

0.80 0.73
0.00 0.00

102.04 101.55 101.27

Number of ions based on 6 oxygens

Si 1.982 1.968 1.938
Aliv 0.018 0.032 0.062
Alvi 0.006 0.037 0.004
Ti 0.001 0.000 0.019
Cr 0.001 0.000 0.000
Fe2" ¢ 000 0.000 0.000
Fe®* 0.315 0.220 0.428
Mn 0.016 0.010 0.016
Mg 0.719 0.792 0.620
Ca 0.937 0.911 0.896
Na 0.021 0.057 0.054
K 0.000 0.000 0.000
(2)* (2) (2)
( )* = number of analyses
Mol%

o) b7 .1 L6.9 >
En 36.2  41.1 31.7
Fs 16.7 11.9 22.8
analysis 14: V42-1
analysis 15: V463
analysis 16: V 41-2

320



Appendix A.4.3. Garnet Analyses (Garnets associated
with pre-Grenvillian fabrics)

Unit Number Analysis Number
1C 1,2,3,4,5,6,7,8,9,10,11,15,16
3A 12,13,14

5A,B 17(?),18,19,20



322

rim core rim core rim core rim core
S1i0, 36.21 36.22 37.92 37.93 37.87 38.19 38.52 37.45
Ti0, 0.00 0.00 0.02 0.00 0.01 0.00 0.00 0.00
A1203 21.18 21.33 22.16 22.09 21.92 22.10 21.31 21.38
FeO 32.99 34.72 31.35 31.61 31.11 31.06 28.33 28.98
MnoO 2.39 1.88 0.92 0.91 2.15 2.15 8.07 7.82
MgO 2.97 4.09 6.78 7.01 6.98 6.81 L.29 L.86
Cal 4.00 1.93 1.13 1.15 1.20 1.16 0.71 0.91

99.74 100.17 100.37 100.70 101.24 101.47 101.23 101.40

Number of ions based on 24 oxygens

Si 5.862 5.834 5.932 5.917 5.900 5.925 6.065 5.921
Aliv 0.138 0.166 0.068 0.083 0.100 0.075 -= 0.079
Alvi 3.904 3.884 L4.020 3.980 3.926 3.968 L4.022 3.907
Ti 0.000 0.000 0.002 0.000 0.001 0.000 0.000 0.000
Fed* 0.014 0.006 0.016 0.009 0.000 0.007 -- 0.002
Fe?t L4.L453 L.661 L.086 L4.116 L4.054 L.02h 3.731 3.830
Mn 0.328 0.257 0.122 0.120 0.284 0.283 1.077 1.047
Mg 0.717 .982 1.581 1.630 1.621 1.575 1.007 1.145
Ca 0.694 0.333 0.189 0.192 0.200 0.193 0.120 0.154

(3)" () (5) (5) (6) (7) (&) (&)
Mo1%
pyr 11.8 16.1 25.7 26.7 26.8 25.9 16.9 19.1
alm 714 74,2 69.2 68.1 65.1 66.2 62.9 60.7
gros 11. 5.4 2.9 3.1 3.1 2.6 2.5
spes 5.4 4,2 1.9 L.7 4,6 1¢& ! 17.5
( Y¥ = number of analyses
analysis 1: V172, garnet in contact with biotite
analysis 2: V207, garnet associated with biotite
analysis 3: V210-1, garnet a contact with idiomorphic biotite
analysis 4: V211-2



rim core rim core rim core rim core

Sio, 38.55 38.59 37.50 36.82 36.53 37.08 40.13 40.82
TiO, 0.00 0.02 0.00 0.00 0.02 0.01 0.CO0 0.00
Al,0, 20.90 21.21 22.26 22.17 20.43 20.84 20.88 21.14
FeO 31.18 30.07 28.34 29.64 32.42 31.66 28.72 28.31
MnO 2.20 2.05 2.40 2.46 o3 67 0.55 0.44
MgO 6.21 7.08 8.31 7.70 6.48 7.53 10..3 9.79
Cao 1.14 1.17 1.55 1.36 0.83 _ 0.87 0.05 0.66
100.18 100.19 100.36 100.15 97.44 98.66 100.86 101.16

Number of ions based on 24 oxygens

Si 6.067 6.037 5.837 5.788 5.944 5,923 6.118 6.186
Aliv - -- 0.163 0.212 0.056 0.077 —- -
Alvi 3.946 3.949 3.923 3.897 3.863 3.849 3.871 3.963
Ti 0.000 0.002 0.000 0.000 0.002 0.001 0.000 0.000
Fel* - --  0.000 0.000 0.001 0.000 o -
Fe?t 4.105 3.935 3.682 3.892 L.411 L4.230 3.662 3.588
Mn 0.293 0.272 0.316 0.328 0.101 0.091 0.071 0.056
Mg 1.457 1.651 1.928 1.804 1.571 1.793 2.393 2.211
Ca 0.192 0.196 0.259 0.229 0.145 0.149 0.008 0.107
(4)* (4) (4) (3) (4) (4) (2) (3)
Mo 1%
pyr 25.0 28. 31.4 29.3 26.7 30.4 42.5 39.0
alm 66.6 63.9 59.2 61.7  69.1 65.5 56.1 58.1
gros 3.3 3.3 h.2 3.6 2.4 2.5 0.1 1.9
spes 5.0 L,6 5.2 5.3 1.7 1.5 1.3 1.0
( )* = number of analyses

analysis 5: V580-1B

analysis 6: V580-16, garnet w th cordie ite nantle
analysis 7: CG-79-347, garnet associated with biotite
analysis 8: CG-79-347, garnet resorbed by cordierite



9 10 11

rim core rim core rim core

Sio, 37.82 36.82 38.16 38.07 37.56 38.55
TiO, 0.01 0.00 0.01 0.02 0.00 0.00
Aly04 21 .42 22,17 21.14 20.83 19.75 19.88
FeO 31.62 29.64 29.87 30.65 33.60 33.30
MnO 2.75 2.46 1.58 1.89 2.46 2.25
Mg0 6.42 7.70 8.79 7.76 5.14 5.53
Cao 1.30 1.36 1.04 1.21 1.25 0.95
101.34 100.15 100.59 100.43 99.76 100.46

Number of ions based on 24 uxygens

Si 5.922 5.788 5.937 5.967 6.040 6.166
Aliv 0.078 0.212 0.063 0.033 _— -
Alvi 3.876 3.897 3.815 3.817 3.385 3.835
Ti 0.001 0.000 0.001 0.002 0.000 0.000
Fe3* 0.005 0.000 0.002 0.002 _ --
Fe2t L4.136 3.892 3.885 L4.017 L4.520 L4.419
Mn 0.365 0.328 0.208 0.251 0.335 0.302
Mg 1.498 1.804 2.038 1.813 1.232 1.308
Ca 0.218 0.229 0.173 0.203 0.215 0.162
(2)* (3) (&) (3) (3) (3)
Mo1l%
pyr 25.3  29.3 35.0 31.4 21.9 23.4
alm 64.9 61.7 58.4 60.7 68.3 68.2
gros 3.7 3.6 2.9 3.5 3.8 2.9
spes 6.2 5.3 3.6 4.3 6.0 5.4
( )* = number of analyses

analysis 9: V580-16, same garnet as analysis 6, rim analysis
adjacent to biotite inclusion

analysice 1 V580-12, garnet resorbed by cordierite
analysis 11: V580-12, garnet associated with biotite



12 13 14

rim core rim core rim core

8102 38.59 38.81 _7. 0 .76 37.62 38.06
Ti02 0.02 0.04 0.00 0.02 0.01 0.01
A1203 .9.57 20.15 20.68 20.65 20.33 20.51
FeO 25.11 24.44 36.40 35.53 34.14 31.16
MnO 6.61 7.83 1.74 1.48 1.24 1.24
MgO 3.46 2.79 3.67 L, L6 3.87 4.83
Cao 7.01 7.52 1.58 _ 1 53 .72 1.61
100.37 101.58 101.57 101.03 98.93 97.42

=

Number of ions on the basis of 24 oxygens

Si 6.130 6.103 5.974 5.956 6.083 6.153

Al v - - 0. 26 0. 44 - -
Alvi 3.7.5 3.840 3.858 3.838 3.959 4.063
Ti 0.002 0.005 0.000 0.002 0.001 0.001
Fel* - ——  0.000 0.004 - -
Fet 3.336 3.215 4.850 L4.734 L.617 L.214
Mn 0.889 1.043 0.235 0.200 0.170 0.170
Mg 0.819 0.654 0.871 1.060 0.933 1.164
Ca 1.193 1.267 0.270 0.261 0.298 0.279
(3)* (4) (4) (3) (3) (3)
Mo 1%
pyr 14.90 11.66 14.95 18.19 16.04 19.84
alm Ly.24 47,15 76.38 7_. 75.91 72.51

gros 21.65 22.51 L.63 L4l 5.10 L,73
spes 16.17 18.60 4,03 3.43 2.92 2.89

analysis 12: V471-2, coexists with clinopyroxene
analysis 13: V221, in contact with orthopyroxene

analysis 14: V579-1, in contact with orthopyroxene



15 16 17

rim core core rim core

510, 37.79 22.17 6 38.21 39,78 38.07
Ti02 ©0.00 0.00 2 0.00 0.00  0.00
Al,05 22.17 22.17 : 8 22.04 20.61 20.42
Fe0O  30.97 30.52 : 5 31.61 28.88 29.6L4
MnoO 2.25 2.32 5 2,00 2.19 2.31
MgO 6.98 6.99 3 6. 6L 8.56 7.98
Cal 1.21 1,19 3 1.14 _ 0.91 _1.15

101.37 99.04 1¢ 2 101.65 100.93 99.77

‘based on 24 o s
Si  5.878 5.919 > 5.928  6.130 5.999
Alilv 0.122 0.081 3 0.072 (-.130) 0.001
Alvi 3.94L4 3.973 ) 3.960 3.874 3.793
Ti 0.000 0.000 > 0.000 0.000 0.000
Feo* 0.000 ©.006 > 0.0006 0.000 0.002
Fe®" 14,029 3.953 5 L4.102 3.722 3.933
¥n 0.296 0.305 . 0.264 0.286 0.308
Mg 1.618 1.616 3 '1.536 1.966 1.874
Ca n.202 ©.198 7> 0.190 ©0.150 0.194

(3) {3) (3) (3) (L)

Mol%
pyr 26.53 2%.55 > 25.37  35.00 32.94
alm  65.30 €5.18 5 67.13  57.23 58.24
gros  3.31 3.19 5 3.07 2.68 3.41
spes L ,86 5.01 3 L, %6 5.09 5, L2
( )* = number of anal s
analysis 15: Y210-1, contact with orthopyroxene
analysis 16: 7210-1, - contact with orthopyroxene

analysis 17: V210-1, contact with cordierite



327

rim core rim core rim core rim core
Sio2 37.18 37.58 36.66 36.07 37.26 37.32 37.25 38.66
'I‘iO2 0.00 0.00 0.03 0.10 0.04 0.04 0.02 0.04
A1203 19.99 20.18 19.00 18.59 18.65 18.85 18.77 18.64
FeO 39.04 38.35 19.93 20.15 22.79 23.08 22.26 21.43
MnO 1.20 1.61 16.04 15.84 12.06 12.38 9.11 9.79
MgO 3.07 3.38 0.20 0.12 0.25 0.25 0.92 1.04
Cao 1.13 0.89 7 .34 7.53 8.17 7.95 11.11 11.36
101.61 101.99 99.20 98.40 99.22 99.87 99.44 100.96
Number of ions on the basis of 24 oxygens
Si 5.982 6.001 6.052 6.025 6.126 6.105 6.068 6.174
Aliv 0.018 - - -— - - - -- --
Alvi 3.774 3.801 3.750 3.686 3.742 3.740 3.672 3.683
Ti 0.000 0.000 ©0.004 0.013 0.005 0.005 0.002 0.005
Fe’* 0.000 . - - - —- - —-
Fe2+ 5.254 5,123 2.752 2.815 3.134 3.158 3.033 2.862
Mn 0.164 0.218 2.243 2.241 .6 1. 5 1.257 1.324
Mg 0.736 0.805 0.049 0.030 0.061 0.061 0.223 0.248
Ca 0.195 0.152 1.298 1.348 1.440 1.394 1.939 1.944
(2)* (3) (5) (5) (2) (2) (3) (2)
Mo 1%
pyr 12.94 14.11 - 39 0.54 1.13 1.12 4.13 4.70
alm 80.76 79.39 35.31 34.25 L41.41 41.92 36.78 3.27
gros 3.42 2.67 23.32 24.26 = ¢ b . 36.80
spes 2.87 3.82 4J40.41 40.72 30.95 31.43 23.24 25.13
wnalysis 1 V201, garnet restricted to leucosome, partly
replaced by green biotite
analysis v4a8-73
analysis V450-1
analysis V465

( )* = number of analyses



Appendix A.4.4.

Unit Number

1c
3A
5A,B

Biotite Analyses (Biotites associated
with pre-Grenvillian fabrics)

Analysis Number

3 »y5,6,7,8

-0
Nv »
e

2,3,4
10,11
(?),13,14,15






3130

9 10 11 12 13 14 15
S1 37.63 37.43 36.67 36.79 37.05 34.99 37.94
'i( 4. 5  3.20 3.34 0.36 2.23  2.90 2.37
Al, 13.23 14.63 14.42 16.90 15.41 13.60 15.24
Feo 17.73 21.61 21.08 19.71 29.72 32.62 23.70
Mn© 0.15 0.04 0.04 0.05 1.51 0.56 0.83
Ig0 1 .C 1 . 1 .07 2.50 1.92 9.13
Gao 0.02 0.00 0.00 0.00 0.00 0.00 0.00
a, 0.08 0.09 0.08 0.07 0.01 0.04 0.00
K50 9.86 11.12 11.06 9.47 .09 _9.16 _9.41
95.35 99.65 97.87 92.42 97.52 ¢ ) 98.62
Number of ions on the basis of 22 oxygens
Si 5.714 5.562 5.549 5,774 5,806 5.706 5.696
Aliv 2,286 2.438 2.451 2.226 2.194 2.294 2.304
Alvi 0.083 0.125 0.122 0.902 0.654 0.321 0.394
Ti 0.521 0.358 0.380 0.043 0.263 0.356 0.268
Fe 2.252 2.686 2.668 2.5_.7 3.896 L4.450 2.976
Mn 0.019 0.005 0.005 0.007 0.200 0.077 0.106
Mg 2.736 2.554 2.552 2,122 0.584 0.467 2.043
Ca 0.003 0.000 0.000 0.000 0.000 0.000 0.000
Na 0.024 0.026 0.023 0.021 0.003 0.013 0.000
K 1.910 2.108 2.135 1,896 1.818 1.906 1.803
(4)**  (5) (5) (3) (3) (&) (3)

* Fe all iron as Fe<"

( ) = number of analyses

ana. ig 9: V471-2

ana. ig 10: V221

ana. is 11: V579-1

& 3ig 12: V201, paleosome biotite (garnet restricted to

ana is 13: VALB-3 leucosome)

ana sis 14: V450-1
ana sis 15: V465



Appendix A.4.5. Cordierite Analyses (All cordier te e
from pelitic metatexite (un C)






333

7 8 9 10 .
rim core rim core
Si0, 49.23 50.23 49.04 50.57 48.77 49,61
TiOZ 0.00 0.00 0.00 0.00 0.00 0.00
A1203 31.82 32.48 32.39 31.81 30.64 30.90
FeO 5.84  4.55 5.33 3.64 3.63 5.34
MnoO 0.19 0.08 0.18 0.02 0.06 0.10
MgO 10.07 11.23 10.42 11.46 11.68 10.55
Cao 0.00 0.00 0.00 0.00 0.00 0.00
Na50 0.06 0.07 0.13 0.11 nd nd
K50 0.00 0.00 0.00 0.01 nd nd
97.21 98.64 97.49 97.62 94.78 96.49
Number of ions based on 18 oxygens
Si 5.067 5.064 5.025 5.124 5,097 5.127
Aliv 0.933 0©0.936 0.975 0.876 0.903 0.873
Alvi 2.931 2.922 2.940 2.925 2.874 2.895
Ti 0.000 0.000 0.000 0.000 0.000 0.000
Fe:}+ 0.000 0.000 0.000 0.000 ©0.000 0.000
Fe?' 0.504 0.384 0.456 0.309 0.318 0.462
Mn 0.018 0.006 0.015 0.0C3 0.006 0.0C9
Mg 1.545 1.686 1.593 1.731 1.821 1.626
Ca 0.000 ©0.000 0.000 0.000 0.CO00 0.000
Na 0.012 0.015 0.027 0.021 - -
K 0.000 0.000 0.000 0.000 - -
(4)=* (3) (3) (7) (3) (&)
( )¥ = number of analyses

analysis 7: V580-16, cordierite surrounded by gquartsz
analysis 8: V580-16, cordierite mantle on garnet

analysis 9: CG-79-347, cordierite mantle on garnet, analysed
within 20 microns of garnet

enalysis 10: V210-1, cordierite in contact with garnet



Appendix A.4.6 Feldspar Analyses (Two-feldspar assemblages)

Note: Two tables of feldspar analyses are presented,

one lists plagioclase compositions, the other
lists the composition of K—-feldspar coexisting
with the plagioclase. The same analysis

numbering sequence is followed in both tables.

[A] Pre-Grenvillian Fabrics

Unit Number Analysis Number
lc 1!A2’3!4’
3A 5
5A,B 6(?),7

[B] Grenvillian Fabrics

AUX(Unit Number) Analysis Number
6E 8
6B 9

intermediate
dykes 10,11






9 10 11
rim core rim core
Sio, 66.13 62.43 67.74 66.90 64.47
A1203 20.73 21.67 20.67 21.55 21.55
FeO 0.00 0.06 0.07 0.05 0.04
Cao 1.52 2.57 2.18 4.10 4.10
NaZO 11.12 10.60 11.65 10.73 10.32
K50 0.12 0.16 0.02 0.16 0.19
99.62 97.49 1 Z 37 L03.49 100.67
Number of ions on the basis of 32 oxy,
Si 11.665 11.327 11.670 11.457 11.360
Al 4.312 4.636 4.199 4.352 L4.477
Fe 0.000 0.009 0.010 0.007 0.006
Ca 0.287 0.500 0.402 0.752 0.774
Na 3.804 3.730 3.892 3.563 3.526
K 0.027 0.037 0.004 0.035 0.043
(4)* (3) (3) (3) (5)

_Na** 0.924 0.874 0.905 0.819 0.812
X

Mol%

An 6.98 11.71 9.36 17.29 17.83
Ab 92.37 87.42 90.54 81.90 81.19
Or 0.66 0.87 0.10 0.80 0.98
( )*¥ = number of analyses

Na¥** - Na

X Na+K+Ca

analysis 9: V257-8

analysis 10: V683-3

analysis 11: V710-2
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1 2 3 L 5 6 7 8

Sio, 64.72 66.50 64.62 65.05 65.95 63.89 65.65 65.80
A1203 17.70 18.18 17.84 17.61 19.32 19.61 17.96 17.90
FeO 0.02 0.00 0.02 0.02 0.00 0.01 0.04 0.02
Cao 0.23 0.21 0.11 0.13 0.29 0.30 0.00 0.00
Na,0 2.01 2.11 1.65 1.73 2.15 1.71 0.77 0.61
K0 13.69 13.44 13.90 13.54 12.83 13.16 15.54 15.82

98.37 100.44 98.14 98.08 100.54 98.68 99.96 100.15

Number of ions on the basis of 32 oxygens
Si 12.063 12.091 12.065 12.122 11 947 11.828 12.090 12.104
Al 3.890 3.897 3.927 3.869 4.127 4.281 3.900 3.882
Fe 0.003 0.000 0.003 0.003 0.000 0.002 0.006 0.003
Ca 0.046 0.041 0.022 0.026 0.056 0.060 0.000 0.000
Na 0.726 0.744 0.597 0.625 0.755 0.614 0.275 0.218
K 3.256 3.118 3.311 3.220 2.966 3.109 3.652 3.713
(8)* (11) (17) (8) (7) (7) (5) (4)

Na*%* ~,180 0.198 0.152 0.155 0.199 0.162 0.070 0.055
¥ X
Mo1l%
An 1.14 1.05 0.56 0.67 1.49 1.57 0.00 0.00
Ab 18.04 19.06 15.20 16.15 20.00 16.23 7.00 5.54
Or 80.82 79.89 84.24 83.18 78. 1 82.19 93.00 94.46
( )¥* = number of analyses
Na** = Na
X Na+K+Ca
analysis 1: V172 analysis 5: V221
analysis 2: V207 analysis 6: V201
analysis 3: V580-1A analysis 7: V450-1
analysis 4: CG-79-347 analysis 8: V434



9 10 11
Sio, 67.21 65.36 66.68
A1203 17.83 17.66 17.85
FeO 0.10 0.13 0.05
Cao 0.00 0.00 0.23
Na,0 0.64 0.75 1.15
K50 16.30 15.68 15.32
102.08 99.58 101.28
Number of lons on the basis of 32 oxygens
Si 12.147 12.104 12.116
Al 3.800 3.856 3.824
Fe 0.015 0.020 0.008
Ca 0.000 0.000 0.045
Na 0.224 0.269 0.405
K 3.759 3.705 3.552
(7)* (6) (6)

Na** 0.056 0.068 0.101
X

Mo 1%

An 0.00 0.00 1.12
Ab 5.63 6.78 10.13
Or oL4.37 93.22 88.76
( )*¥ = number of analyses
_Na** = __Na

X Na+K+Ca

analysis 9: V257
analysis 10: V683-3
analysis 11: V710-2
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Appendix A.4.7. Amphibole Analyses (Amphiboles associated
with pre-Grenvillian fabrics)

Unit Number Analysis Number
2 1,2,6,24
3B 8
S5A 15,16,18
6A 3

Discordant mafic '
dykes 17,19,20,22,23,25,26,27,28

Pre-migmatitic
metabasites 10,11,12,13,14,21

Makkovik trend
metabasites 4,5,7



340

1 2
rim core rim core
Sio,  4h.98 L45.63 L .78 L .98
TiO, 0.52 0.40 0.66 1.08
A1203 8.66 7.93 10.81 10.17
CrZO3 0.00 0.00 0.00 0.00
FeO 21.12 21.05 17.93 18.42
MnoO 0.61 0.56 0.59 0.71
MgO 9.17 9.61 9.37 10.24
Cao0 12.26 11.88 11.94 12.19
Na,0 1.60 1.27 1.26 1.33
KZO 1.33 1.22 1.43 1.46
100.25 99.55 98 .77 98.58
Number of ions based on 23 oxygens .
Fe?* 13CcNK Fe®®  13CNK Fe®®  13CNK
Si 6.858 6.765 6.742 6.688 6.685 6.654 6.498 6.418
Aliv 1.142 1.235 1.258 1.312 1.315 1.346 1.502 1.582
8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000
Alvi 0.263 0.151 0.272 0.206 0.588 0.548 0.311 0.208
Ti3+ 0.045 0.044 0.059 0.058 0.074 0.074 0.123 0.122
Fe 0.000 0.628 0.000 0.373 0.000 0.214 0.000 0.565
Cr 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mg2+ 2.153 2.124 2.049 2.032 2.085 2.075 2.308 2.280
Fe 2.539 2.610 2.620 2.254 2.239 2.014 2.258 1.735
Mn 0.070 0.076 0.075 0.090
Ca 0.001 0.001
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
Fe?t  0.107 0.028 0.071
Mn 0.071 0.077 0.075 0.091
Ca 1.822 1.886 1.89 1.952 1.910 1.901 1.838 1.951
Na 0.114 0.048 0.099 0.049
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
Ca 0.091 0.074 0.137
Na 0.370 0.251 0.465 0.413 0.365 0.264 0.390 0.336
K 0.234 0.231 0.254 0.252 0.272 0.271 0.282 0.278
0.695 0.482 0.793 0.665 0.637 0.535 0.809 0.61
(4)* (3) (&) (3)
Name: ferro- ferro- edenitic magnesian
hornblende edenitic hornblende hastingsitic
hornblende hornblende
( )* = nmber of analyses
analysis .: V123 analysis 2: V325-1
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3 N 4 B
rim core
Si0, Ll .93 Li, 21 42.70 Ls,.21
Ti02 1.03 1.18 1.38 1.14
A1203 8.31 8.04 9.32 7.63
Cr203 0.00 0.00 0.00 0.05
FeO 21 .20 21 .54 19.47 19.14
MnoO 0.55 0.68 0.53 0.65
MgO 7.46 7.93 7.58 9.77
Ccao 11.13 11.55 12.12 11.89
Na,0 1.51 1.68 1.53 1.91
K20 1.02 1.10 1.21 1.00
97.14 97.91 95.84 98.39
Number of ions based on 23 oxygens
Fe?*  13CNK Fe®* 13CcNK Fe“t 13CcNK  Fe?'  13CNK
Si 6.914 6.886 6.800 6.762 6.543 6.483 6.839 6.816
Aliv 1.07°%6 1.11b 1.200 1.238 1.457 1.517 1.161 1.184
8.000 €£.0Cu g€.000 8.000 8.000 8.000 8.000 8.000
Alvi 0.422 0.388 0.258 0.212 0.227 0.152 0.200 0.171
Ti 0.119 0.118 0.137 0.136 0.159 0.158 0.130 0.130
Fe3+ 0.000 0.187 0.000 0.255 0.000 0.425 0.000 0.150
Cr 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.006
Mg2+ 1.711 1.704 1.818 1.808 1.731 1.715 2.203 2.196
Fe 2.729 2.531 2.771 2.500 2.883 2.482 2.422 2.264
Mn 0.019 0.072 0.016 0.089 0.068 0.039 0.083
Ca
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
Fest 0.050
Mn 0.053 0.073 0.069 0.044
Ca 1.835 1.827 1.904 1.893 1.881 1.970 1.928 1.922
Na 0.112 0.173 0.023 0.107 0.030 0.028 0.078
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
Ca 0.109
Na 0.339 0.276 0.478 0.391 O0.455 0.421 0.532 0.480
K 0.200 0.199 0.216 0.215 2.237 0.235 0.193 0.192
0.539 0.481 0.694 0.606 0.801 0.656 0.725 0.672
(4)* (3) (2) (2)
Name: ferro- ferro- magnesian ferro-
hornblende edenite hastingsitic edenite
( )* = number of analyses
analysis 3: V766 analysis 4: V766-2

analysis

5: V766-3
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6 7 8 9
Sio, L, 96 Ly, Lo L, 96 L5,07
Ti02 1.16 0.72 0.56 0.88
A1203 7.55 7.56 9.72 8.91
Cr,03 0.00 0.00 0.00 0.00
FeO 1 .05 23.53 17.95 17.78
MnoO 0.30 0.64 0.35 0.42
MgO 9.86 7.45 10.01 10.56
cao 10.99 10.35 10.67 10.71
Na,0 1.18 1.94 1.21 1.32
K50 0.83 1.18 0.92 ~1.03
95.88 97 .77 96.35 96.68
Number of ions based on 23 oxygens
Fe?*  13CNK  Fe?* 13CNK  Fe®'  130NK  Fe?t  13CNK
Si 6.924 6.827 6.886 6.776 6.831 6.713 6.838 6.720
Aliv 1.076 1.173 1.114 1.224 1.169 1.287 1.162 1.280
8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000
Alvi 0. 0.179 0.268 0.136 0.572 0.424 0.431 0.285
T13+ O.134 0.132 0.084 0.083 0.064 0.0AR 0.100 0.098
Fe 0.000 0.646 0.000 0.733 0.000 O, 0.000 0.800
Cr 0.000 0.000 0.000 0.000 0.000 O.uuu 0.000 0.000
Mg 2.263 2.231 1.722 1.694 2.267 2.228 2.388 2.347
Fe2+ 2.454 1.773 2.926 2.271 2.097 1..444 2.081 1.417
Mn 0.039 0.083 0.044 0.053
Ca
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
Fe?t  0.146 0.126 0.184 0.175
Mn 0.039 0.084 0.045 0.054
Ca 1.814 1.788 1.720 1.693 1.737 1.707 1.741 1.711
Na 0.212 0.070 0.307 0.034 0.293 0.030 0.289
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
Ca
Na 0.322 o.125 0.513 0.267 0.323 0.058 0.358 0.092
K 0.163 0.161 0.233 0.229 0.178 0.175 0.199 0.196
0.515 0.296 0.746 0.496 0.501 0.233 0.557 0.288
(4)* (3) (2) (3)
Name : 10~ s .
ReERBIiAGe  ASHBIenae  [oHAElenae  hognsien -
( )¥* = number of analyses
analysis 6: V774 analysis 7 : V775

analysis 8: V220 analysis 9 : V687
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10 11 12 13
Si0, L 5 43,46 48,72 45,95
TiOo 0.25 1.40 0.54 1.53
A1203 10.35 9.37 6.61 9.49
Cr,05 0.00 0.00 0.03 0.31
FeO 20.09 22.42 37 11.69
MnO 0.38 0.33 0.24 0.10
MgO 9.20 7 .58 13.04 13.69
Ca0 10.84 10.46 11.55 11.53
Na,0 1.28 1.73 1.24 0.98
K50 .89 1.21 0.72 1.13
97 .34 97.96 97 .56 96 .40
Number of ions based on 23 oxygens
Fe®*  13CNK  Fe®* 13CNK  Fe®*  13CNK  Fe?t  13CNK
Si 6.708 6.562 6.682 6.578 7.179 7.115 6.790 6.727
Aliv 1.292 1.438 1.318 1.422 0.821 0.885 1.210 1.273
8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000
Alvi 0.566 0.380 0.381 0.250 0.327 0.253 O.443 0.364
Ti 0.029 0.028 0.162 0.160 0.060 0.060 0.170 0.168
A 0.000 1.003 0.000 0.717 0.000 0.408 0.000 0.430
Cr 0.000 0.000 0.000 0.000 0.003 0.003 0.036 0.036
Mg, ., 2.088 2.042 1.737 1.710 2.864 . 38 2,015 2.Q87
Fe 2.317 1.499 2.720 2.121 1.746 1.409
Mn 0.048 0.042 0.029 V.0173
Ca
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
Fe?t  0.241 0.163 0.087 0.099
Mn 0.049 0.043 0.030 0.013
Ca 1.710 1.730 1.724 1.697 1.824 1.808 1.826 1.809
Na 0.270 0.070 0.303 0.059 0.192 0.062 0.191
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
Ce 0.059
N: 0.378 0.100 0.446 0.205 0.295 0.159 0.219 0.087
K 0.173 0.164 0.237 0.233 0.135 0.134 0.213 0.211
0.610 0.269 0.683 0.438 0.430 0.293 0.432 0.298
(3)* (2) ( (4)
Name: magnesio- ferro- magnesio- magnesio-
hornblende hornblende hornblende hornblende
( ¥ = number of analyses
10; v194-3 analysis 11: V526-1

analysis 12: V42-3

analysis 13: V580-8



14 15
rim core
Si0, 46,04 38.84 39.28
TiO, 0..48 0.89 1.26
A1203 7 .24 11.27 10.70
Crp045 0.0k 0.01 0.00
FeO 17.36 30.59 30.85
MnO 0.19 0.80 0.83
MgO 11.49 1.39 1.43
Cao 10.48 10.23 10.21
Na20 1.45 1.73 1.78
K50 0.73 1.69 1.65
95.50 97 . Lh 97 .99
Number of ons *nu 23 oxygens
Fe*  13cNK  Fe®*  13cNK  Fe?'  13CNK
Si 7.033 6.897 6.335 6.223 6.374 6.267
Aliv 0.967 1.103 1.665 1.777 1.626 1.733
( 8.000 8.000 ©,000 8.000 8.000 8.000
Alvi 0.337 0.176 0.502 0.352 0.421 0.280
Ti3+ 0.055 0.054 0.104 0.107 0.154 0.151
Fe 0.887 0.000 0.814 0.000 0.774
Cr vevus 0.005 0.001 0.001 0.000 0.000
Mg,, 2.616 2.565 0.338 0.332 0.346 0.340
Fe 2.218 1.288 4.050 3.285 4,079 3.343
gn 0.025 0.109 0.112
a
5.000 5.000 5.000 5.000 5.000 5.000
Fe?* 0. 0.123 0.108
Mn 0.0z25H 0.111 0.114
Ca 1.716 1.683 1.766 1.756 1.775 1.810
Na 0.028 0.317 3 0.244  0.003 0.255
2.000 2.000 2.000 2.000 2.000 2.000
Ca 0.022 0.063
Na 0.402 0.105 0.547 0.294 0.557 0.296
K 0.142 0.139 0.352 0.346 0.342 0.336
0.54L 0.244 0.921 0.640 0.899 0.632
(3)* (3) (3)
Name: magnesio- hastingsite hastingsite
hornblende
( )* = number of analyses
analysis }+: V711-2 analysis 1 V450-1
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16 7 18
rim core

SiD2 L1 .61 41.85 42,18 40.31

TiO, 0.66 0.94 el 0.92

A1203 11.24 11.30 12.26 11.13

Cr203 0.03 0.00 0.00 0.00

FeO 22 .90 22 .20 18.39 23.66

MnO 0.56 0.66 0.39 0.93

MgO 7.31 7.52 9.72 6.69

Ccao 11.16 10.89 11.82 10.63

NaZO 1.90 2.02 1.38 1.77

KZO 1.55 1.55 1.48 1.57
98.92 98.93 98.65 97.60
Number of ions based on 23 oxygens
Fe*  130NK  Fe?t  130NK  Fe?t  13CNK  Fe2'  130NK

Si 6.404 6.296 6.415 6.310 6.351 6.258 6.335 6.188

Aliv. 1 .5 L.7 % 1585 1 30 1 40 1.742 1.665 1.812
8.000 8,000 8.000 8.000 8.000 8.000 8.000 8.000

Alvi 0.444 0.302 0.457 0.319 0.528 0.403 0.398 0.203

Ti3+ 0.076 0.075 0.108 0.106 0.117 0.115 0.109 0.107

Fe 0.000 0.772 0.000 0.460 0.000 0.674 0.000 1.065

Cr 0.004 0.004 0.000 0.000 0.000 0.000 0.000 0.000

Mg,, 1.677 1.649 1.718 1.690 2.182 2.150 1.567 1.531

Fe 2.799 2.126 2.717 2.340 2.173 1.608 2.926 1.973

Mn 0.072 0.085 0.050 0.121

Ca
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000

e 0.149 0.129 0.143 0.184

Mn 0.073 0.086 0.050 0.124

Ca 1.778 1.810 1.785 1.760 1.807 1.879 1.692 1.748

Na 0.190 O.Z'Q 0.121 0.131
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000

Ca 0.063 0.004 0.100 0.098

Na O.56Z 0.367 0.600 0.350 0.403 0.27€ 0.539 0.393

K 0.30 0.2 0.303 0.298 0.284 0.280 0.315 0.30
0.934 0.622 0.907 0.648 0.787 0.556 0.952 0.703

(3)#* (3) (5) (5)

Name: magnesian magnesic r Inesian magnesian
hastingsitic hastingsitic hastingsitic hastingsite
hornblende hornblende hornblende

( )* = number of analyses

analysis 16 : V764-5
analysis 18: V764-3

analysis 17 : V764-7




19 20
rim core
SiO2 45,20 43,88 46.88
Ti0, 0.52 0.59 2
A1203 11.88 11.57 7.85
CrZO3 0.01 0.02 0.00
FeO 17.22 17.05 19.32
MnoO 0.32 0.29 0.63
MgO 11.45 11.92 10.56
cao 10.82 10.88 10.68
NaZO 1.61 1.66 1.11
KZO 0.41 0.41 0.81
99. 44 98.27 98.96
Number of ions based on 23 oxygens
Fe?t  13CNK Fe®" 13CNK Fet  13CNK
Si 6.606 6.432 6.514 6.321 6.965 6.815
Aliv  1.394 1.568 1.486 1.679 1.035 1.185
8.000 8.000 8.000 8.000 8.000 8.000
Alvi 0.654 0.426 0.539 0.286 0.341 0.161
T13+ 0.057 0.056 0.066 0.064 0.125 0.122
Fe 0.000 1.209 0.000 1.363 0.000 0.986
Cr 0.001 0.001 0.002 0.002 0O NOO 0.000
Mg, 2.494 2.429 2.637 2.559 2 339 2.290
Fe 1.749 0.841 2.117 0.691 2.195 1.364
Mn 0.039 0.035 0.077
Ca
5.000 5.000 5.000 ©5.000 5.000 5.000
Fe?t  0.311 0.361 0.206
Mn 0.040 0.036 0.079 '
Ca 1.649 1.650 1.603 1.680 1.701 1.665
Na 0.350 0.320 0.014 0.313
2.000 2.000 2.000 2.C 2.000 1.978
Ca 0.046 0.128
Na O.456 0.094 0.478 0.144 0. 3006
K 0.076 0.074 0.078 0.076 0.154 0.151
0.57 0.168 0.684 0.220 0.460 0.151
(L) (4) (3)
Name: tschermakitic tschermakitic magnhesio-
hornblende hornblende hornblende
( )¥ = number of analyses

analysis 19: V71

analysis 20: V100-2
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Sio
TiOZ
A1203
Cr203
FeO

MgO
Cal
Na
KZO

0

Name :

() =

analysis 2% :
analysis 23 :

21 22 23
L5.84 L7.17 39.75
0.39 0.37 0.68
10.51 8.94 12.69
0. O 0.19 0.02
15.22 13.07 21.22
0.28 0.32 0.40
12.88 14.35 8.55
11.38 11.78 11.31
1.39 1.11 1.66
1.27 0.88 1.83
99.26 98.18 98.11
Nyimher of ions based on 23 oxygr—-
Fe“t 1,.... Fe®" 1_... Fe*" 1. ..
6.694 6.570 6.876 6.758 6.150 6.007
1.306 1.430 1.124 1.242 1.850 1.993
8.000 8.000 8.000 8.000 8.000 8.000
0.504 0.347 0.412 0.268 0.463 0.266
0.043 0.042 0.041 0.040 0.079 0.077
0.000 0.883 0.000 0.787 0.000 1.073
0.000 0.000 0.022 0.022 0.002 0.002
2 8ol 2 .752 3.118 3.064 1.970 1.924
1 0.942 1.407 0.780 2.744 1,607
0.034 0.039 0.051
5.000 5.000 5.000 5.000 5.000 5.000
0.210 0.187
0.040 0.258
1.748 1.773 1.808 1.874 1.830
0.252 0.192 0.170
2.000 2.000 2.000 2.000 2.000 2.000
0.026 0.067
0.394 0.135 0.314 0.116 0.498 0.316
0.237 0.233 0.164 0.161 0.361 0.352
0.657 0.338 0.545 0.277 0.859 0. 8
(3)* (4) (3)
magnesio- magnesio- magnesian
hornblende hornblende hastingsite
number of analyses
Vi3z-1 analysis 22 : V132-3
Vi32-4
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SiO2
T102
A1203
Cr203
FeO
MnO

Cao
Na
K

0

Si
Aliv

Alvi
Ti
Fe3+

Cr
M

Fe
Mn
Ca

Fe2+

Mn
Ca
Na

Ca

Na

Name:

()% =

348

2L 25 26

rim core
Ll ,79 Ly, 62 40.09 h2,77

1.57 1.98 1.04 1.64
10.50 10.21 10.00 10.62

0.00 0.00 0.00 0.04
13.60 13.60 27 .27 15.03

0.730 0.34 0.72 0.18
12.93 12.64 L.68 11.43
10.71 10.98 10.05 11.07

1.34 1.56 1.89 2.12

1.13 1.21 1.00 0.71
96.87 97 .14 96.74 95.61

Number of ions based on 23 oxygens
Fe?t  13cNK  Fe?t  13CNK  Fe?t  13cNk  Te?t  13CNK
6.650 6.524 6.628 6.542 6.445 6.274 6.516 6.441
1.350 1.476 1.372 1.458 1.555 1.726 1.484 1.559
8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000
0.488 0.327 O.417 0.308 0.341 0.120 O.424 0.327
0.175 0.172 0.221 0.218 0.126 0.123 0.188 0.186
0.000 0.870 0.000 0.595 0.000 1.220 0.000 0.523
0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.005
2.861 2.807 2.799 2.763 1.121 1.091 2.596 2.566
1.476 0.787 1.563 1.073 3.412 2.350 1.787 1.370
0.037 0.042 0.095 0.023
0.001 0.001
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
0.213 0.127 0.255 0.128
0.038 0.001 0.043 0.098 0.023
1.704 1.672 1.748 1.725 1.647 1.685 1.807 1.786
0.04 0.327 0.082 0.275 0.315 0.042 0.214
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
0.084

0.341 0.052 0O 367 0.168 0.589 0.258 0.584 0.405
0.214 0.210 0.229 0.226 0.205 0.199 0.138 0.136
0.555 0.262 0.596 0.394 0.878 0.4187 0.722 0.541

(2)* (3) (2) (2)
magnesio- magnesio- ferro- magnesian
hornblende hornblende tschermakitic hastingsitic

hornblende hornblende

number of analyses

analysis 20- V581
analysis 2¢. V177-2

-1

analysis 25: V113-3



2ULa

27 28
rim core
SiO2 43,97 45,93 41.87
TiO, 0.72 0.47 0.84
A1203 11.69 9.21 9.78
Cr203 0.02 0.22 0.00
FeO 17.20 15.76 24..34
MnO 0.36 0.36 0.46
MgO 11.93 13.94 8.76
Cao 11.78 12.06 11.58
NaZO 1.34 1.12 1.36
KZO 1.41 0.82 1.26
100.42 99.94 100.25
Number of ions based on 23 oxveens
Fe?*  13CNK  Fe?*  13CNK
Si 6.441 6.297 6.688 6.519 6.393 6.197
Aliv 1.559 1.703 1.312 1.481 1.607 1.803
8.000 8.000 8.000 8.000 8.000 8.000
Alvi 0.460 0.271 0.270 0.061 0-154 ( 009¢)
Ti3 0.079 0.077 0.051 0.050 ( )96 0.093
Fe + 0.000 1.032 0.000 1.160 0.000 0.628
Cr 0.002 0.002 0.025 0.024 0.000 0.000
gz 2.605 2.546 3.026 2.950 1.994 1.932
Fe“t 2.107 0.996 1.628 0.712 2.756 2.385
Mn 0.044 0.043 0.058
Ca
5.000 5.000 5.000 5.000 5.000 5.000
Fet  0.253 0.292 0.352
Mn 0.045 0.04L 0.060
Ca 1.702 1.807 1.664 1.835 1.588 1.837
Na | 0.193 0.165 0.163
2.000 2.000 2.000 2.000 2.000 2.000
Ca 0.147 0.218 0.307
Na 0.381 0.179 0.316 0.143 0.403 0.227
K 0.264 0.258 0.162 0.158 0.245 0.237
0.792 0.437 0.696 0.301 0.955 0.464
(3)* (&) (3)
Name: tschermakitic magnesio- ferro-tschermakite
hornblende hornblende
( )* = number of analyses
analysis 27: V150 analysis 28 : V185-2



Appendix A.4.8. Amphibole Analyses (Amphiboles associated
with Grenvillian fabrics)

Unit Number Analysis Number
3B 1
1C 2,3
6B 4,5,6,7
10 14
7 15
intermediate dykes 8§,9,10
metabasites 11,12,13,16,17,18,19,20,21,22,23,

24,25



K1

1 2 3
Si0, L1, 26 L5.61 Ly .31
TiOo 0.67 2.38 0.26
Al,04 13.54 13.97 | 10.12
Cry04 0.01 9.25 0.21
FeO 22.48 13.16 14,54
MnO 0.32 2.50 0.46
Mgo 6.43 12.09 13.38
can 10.64 11.91 : 11.54
Na,0 1.60 .35 1.23
K,0 _w;;gg_ 0.64 0.45
93.75 G7.86 99.55
Number oI ions based on 23 oxygens
Fe®*  13CMK  Fse2* 13CNK Fe?t 130
Si 6.316 6.209 €.713 6.639 6.820 6.6
Aliv  1.684 1.791 1.287 1.361 1.180 1.3:
8.000 [8.000 €.000 8.000 8.000 8.0¢
Alvi 0.760 0.6i2 c.617 0.522 0.540 0.3¢€
Tiq 0.077 10.076 c.0L2 0.041 0.028 0.0z
Fe-+ 0.000 ,0.783 C.000 0.5%2 0.000 0.9°¢
Cr 0.001 10.001 ¢.029 0.029 0.024 0.0z
Mg, 1.467 n.bbp2 2,652 2.623 - 2.875 2.81
fe<” 2.696 |2.046 1.660 1.212 . 1.533 1.71
Mn 0.040 0.061 0.0°
Ca L L _
5.000 5.0C0 5,000 5.000 5.000 5.0C
Fe“® 0.182 ¢.083 0.220
Mn o.ogl ; ¢.062 0.056
Ca 1.745 1.715 1.855 1.858 1.724 1.7L
Na 0.032 0.285 . 0.132 0.2
2.0006 2.000 2.000 2.000 2.000 2.0C
Ca ; C.024 0.059
Na 0.443 ;0.182 C.385 0.249 0.358 0.0¢
K 6.352 0.346 0.120 0.119 0.083 0.0¢
c.795 0.528 ¢.529 0.368 0.500 0.17%
(2)* (2) (2)
Name ferroan ferro- ferro-
pargasite nornblende hornblende
( )* = number of znalyz:=s
analysis 1: Vioh-4
analysis 2: V580-2
analysis 3: V530-3



SiO2
TiO,
A1203
Cr203
FeO
MnoO
MgO
Cao
Na,0
K50

Name :

()* =

L 5
rim core rim core
L0.69 39.62 L1 .46 41.15
0.71 0.62 0.98 0.92
11.85 12.44 11.16 11.58
0.00 0.00 0.00 0.00
30.27 30.66 25. 6 25.42
0.60 0.56 0.57 0.62
1.15 1.16 3.75 3.67
10.50 10.48 11.28 11.25
1.71 1.51 1.57 1.67
2.18 2.24 1.68 1.62
99.66 99.29 98.21 97.90
Number of ions based on 23 oxygens
Fel+ 13CNK Fel* 1 3CNK Fel+ 1 3CNK Fel+ 1 3CNK
6.443 6.393 6.322 6.236 6.512 6.496 6.477 6.464
1.557 1.607 1.678 1.764 1.488 1.504 1.523 1.536
8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000
0.656 0.589 0.662 0.544 0.579 0.558 0.626 0.609
0.085 0.084 0.074 0.073 0.116 0.116 0.109 0.109
0.000 0.359 0.000 0.630 0.000 0.111 0.000 0.088
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.271 0.269 0.276 0.272 0.878 0.876 0.861 0.859
3.988 3.619 3.988 3.406 3.384 3.264 3.347 ~.252
0.079 0.075 0.043 0.075 0.057 0.083
0.001
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
0.021 0.104
0.080 0.076 0.033 0.001 0.026
1.782 1.767 1.792 1.767 1.899 1.894 1.898 1.894
0.117 0.233 0.028 0.233 0.068 0.105 0.076 0.106
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
0.408 0.288 0.439 0.227 0.410 0.372 0.434 0.403
0.440 0.436 0.456 0.450 0.337 0.336 0.325 0.324
0.848 0.724L 0.895 0.677 0.747 0.708 0.759 0.727
RS (2) (4) (2)
ferr - hastingsite ferro- ferro-
pargasitic pargasitic pargasitic
hornblende hornblende hornblende

number of analyses

analysis 4: V257-7
analysis 5: V523






354

8 9
rim core rim core
Sio2 37.27 38.38 39.59 38.58
TiO, 0.38 0.42 0.69 0.65
AlZO3 13.99 13.06 13.31 13.31
Cr203 0.00 0.00 0.00 0.00
FeO 29.973 31.05 26.138 26.89
MnO 0.23 0.23 0.40 0.51
MgO 0.50 0.72 3.33 3.33
Cao 10.92 11.12 10.73 11.05
Na,0 1.42 1.59 1.76 1.59
KZO 2.45 2.52 2.26 2.21
97 .09 99.09 98.45 98.12
Number of ions based on 23 oxygens
Fe?®  13CNK  Fe?t 13CNK  Fe?® 13CNK  Fe?'  13CNK
Si 6.102 6.054 6.182 6.135 6.246 6.188 6.147  6.068
"1liv 1 728 1 ohs 1,818  °47 - ~74 1.812 53 1.932
g8..30 ] { 30 ¢ 0 &0 C 8 000
Alvi 0.803 0.734 0.662 0.596 0.723 0.642 0.647 0.
Ti 0.047 0.046 0.051 0.050 0.082 0.081 0.078 O (o~
Fe3+ 0.000 0.361 0.000 0.354 0.000 0.431 0.000 0]
Cr 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mg2+ 0.122 0.121 0.173 0.172 0.783 0.776 0.791 N 7R1
Fe 4.028 3.707 L.,114 3.797 3.412 3.017 3.484
Mn 0.031 0.030 0.052
Ca 0.001
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
Fel* 0.071 0.069 0.069 0.100
Mn 0.032 0.001 0.031 0.001 0.053 0.069
Ca 1.916 1,901 1.919 1.904 1.814 1.796 1.831 L.ons
Na 0.432 0.098 0.095 0.064 0.204 0.1
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.0vv
Ca 0.019 0.019 0.056
Na 0.451 0.349 0.497 0.398 0.475 0.330 0.491 o0.-
K 0.512 0.508 0.518 0.514 0.455 0.451 0.449 g_bu4
0.982 0.857 1.034 0.912 0.930 0.781 0.996 O
(3)* (3) (3) (3) (3)
Name: ferro- ferro- ferro- ferro-
paragsite pargasite pargasite pargasite
( )* = number of analyses
analysis 8: V257-8 analysis 9: V683-3

note: surplus of ions in A-site in analysis 8(core) is likely due
to erroneously high FeO and/or 5102 determination, this
error being propagated through the rest of the stoichiomeztric
calculation



0

Si
Aliv

Alvi
Ti
Fe3+
Cr
Mg
FeZ+

Ca
Fe
Mn

Ca
Na

Ca
Na

Name:

()% =

355

10 11
rim core rim core
38.22 37.38 45,76 48,81
0.17 0.68 0.73 0.83
13.35 12.40 9.87 9,22
0.00 0.00 0.00 0.00
29.01 29.46 1°-.68 12.90
0.95 1.11 0.33 0.23
1.42 1.61 13.18 13.84
10.03 10.24 4 11.43
1.60 1.91 1.5 1.55
2.25 2.11 0.€ 0.69
97.00 96.90 97.24 99. 50
Number of ions based on 23 oxygens
Fe2+ 13CNK Fe?*t 130NK Fe?* 13CNK  Fe?'  13CNK
6.224 6.113 6.147 6.037 6.762 6.661 6.974 6.903
1.776 1.887 1.853 1.963 1.238 1.339 1.026 1.097
8.000 8.000 8.000 8.000 8.000 8.000 3.000 8.000
0.788 0.631 0.551 0.398 0.481 0.354 0.527 0.440
0.021 0.021 0.084 0.083 0.081 0.080 0.089 0.088
0.000 0.821 0.000 0.820 0.000 0.687 0.000 0.188
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.345 0.339 0.395 0.388 2.903 2.860 2.947 2.917
3.846 3.060 3.970 3.159 1.535 0.979 1.437 1.338
0.128 0.152 0.040 0.028
0.001
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
0.106 0.082 0.156 0.105
0.131 0.155 0.041 0.028
1.750 1.719 1.763 1.773 1.803 1.788 1.750 1.731
0.013 0.281 0.227 0.212 0.117 0.269
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
0.012
0.492 0.215 0.609 0.371 0.441 0.222 0.312 0.156
0.468 0.42% 0.443 0-432 0.130 0.128 0.126 0.125
0.960 0.67 1.052 0.80 0.583 0.350 0.438 0.281
(2)* \ (2) (2) (2)
hastingsite hastingsite magnesio- magnesio-
hornblende hornblende

number of analyses

analysis 10:

vV710-2

analysis 11:

V438-4



356

12 13
rim core rim core
Si0,  46.43 L6.60 h5.55 46.93
TiO2 0.40 0.46 0.33 .77
A1203 9.27 9.50 10.82 7.95
Cr203 0.00 0.00 0.00 0.00
FeO 13.67 14.32 15.77 15.00
MnO 0.29 0.30 0.41 0.41
MgO0 12.61 12.69 10.82 12.23
Ccao 1 .92 12.00 10.74 10.98
Na,0 1.26 1.43 1.29 1.26
KZO 0.88 0.87 1.01 0.79
96.73 98.17 96.74 96.32
Number of ions based on 23 oxygens
Fe?™t 1 3CNK Fel™ 13CNK Fe?t 13CNK Fe2t 1 3CNK
Si 6.895 6.848 6.842 6.784 6.811 6.712 7.023 6.932
Aliv 1.105 1.152 1.158 1.216 1.189 1.288 0.977 1.068
8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000
Alvi 0.518 0.460 0.487 0.415 0.719 0.592 0.426 0.317
Ti3 0.045 0.045 0.051 0.05:1 0.037 0.037 0.087 0.086
Fe”’ 0.000 0.864 0.000 0.391 0.000 0.670 0.000 0.593
Cr 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mg 2.791 2.772 2.777 2.753 2.412 2.377 2.728 2.692
Fes* 1.646 0.822 1.685 1.353 1.832 1.273 1.759 1.260
Mn 0.036 0.037 0.051 0.051
Ca 0.001
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
FeT  0.052 0.074 0.140 0.119
Mn 0.036 0.037 0.052 0.052
Ca 1.897 1.884 1.888 1.872 1.721 1.696 1.761 1.738
Na 0.015 0.116 0.001 0.128 0.087 0.304 0. 58 0.262
2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
Ca
Na 0.348 0.244  0.406 0.275 0.287 0.064 0.298 0.099
K 0.167 0.166 0.163 0.161 0.195 0.192 0.151 0.149
0.515 0.410 0.569 0.436 0.482 0.256 0.449 0.248
(2)* (2) (2) (3)
Name: magnesio- magnesio- magnesio- magnesio-
hornblende hornblende hornblende hornblende
( )*¥ = number of analyses

analysis 12: V56

0

analysis 13: V453-3



387

14 15
rim core
Sio, 41.32 41.90 Ls, L1
TiO, 1.07 1.05 1.27
A1203 13.94 13.90 11.16
Cr203 0.00 0.00 0.00
FeO 19.07 18.95 12.54
MnoO 0.12 0.14 0.19
MgO 9.08 9.11 13.50
Cao 11.00 11.00 11.60
Na,0 2.20 2.07 1.41
K50 1.43 1.37 1.08
99.23 99.49 98.16
Number of ions based on 23 ¢ rgens
Fe?t 13CNK Fe?* 13CNK Fe®®  13CNK
Si 6.198 6.093 6.250 6.145 6.622 6.538
Aliv 1.802 1.907 1.750 1.855 1.378 1.462
8.000 8.000 8.000 8.000 8.000 8.000
Alvi 0.664 0.517 0.695 0.549 0.541 0.433
T3 0.121 0.119 0.118 0.116 0.139 0.137
Fe- T 0.000 0.778 0.000 0.771 0.000 0.583
Cr 0.000 0.000 ).000 0.000 0.000 0.000
Mg, , 2.030 1.996 2.026 1.992 2.934 2.897
Fe 2.185 1.575 2.161 1.554 1.386 0.927
Mn 0.015 0.018 0.023
Ca
5.000 5.000 5.000 5 100 5.000 5.000
Fet  0.208 0.204 0.144
Mn 0.015 0.018 0.023
Ca 1.768 1.738 1.759 1.729 1.813 1.790
Na 0.009 0.262 0.019 0.271 0.020 0.210
2.000 2.000 2.000 2.000 2.000 2.000
Ca
Na 0.631 0.367 0.580 0.318 0.379 0.18%4
K 0.274 0.269 0.261 0.256 0.201 0.198
0.905 0.636 0.841 0.57 0.580 0.382
(3)* (3) (5)
Name: magnesian magnesian
hastingsite hastingsite
( )* = number of analyses

analysis 14: V554-2 analysis 15: V137-5



16 17
rim core
SiO2 Ls5,72 46.75 52.05
TiO2 0.50 0.49 0.13
A1203 39 9.87 4.82
Cr203 0.00 0.00 0.00
FeO 14.46 14.19 11.37
MnO 0.15 0.13 0.28
MgO0 11.05 12.02 16.52
Cao 11.22 11.83 12.36
Nazo 1.09 1.18 0.56
KZO 0.75 0.59 0.26
93.83 97.05 98.35
Number of ions »ased on 23 oxygens
Fe?*  13cNK  Fe?*  13CcNK  Fe?t  13CNK
Si 7.003 6.971 6.902 6.856 7.429 7.339
Aliv 0.997 1.029 1.098 1.144 0.571 0.661
8.000 8.000 8.000 8.000 8.000 8.000
Alvi 0.608 0.568 0.620 0.563 0.240 0.140
Ti3+ 0.058 0.058 0.054 0.054 0.014 o0.014
Fe 0.000 0.211 0.000 0.309 0.000 0.562
Cr 0.000 0.000 0.000 0.000 0.000 0.000
Mg2+ 2.523 2.511 2.645 2.627 3.514  3.471
Fe 1.811 1.632 1.681 1.431 .23 9
Mn 0.019 0.016 v.034
Ca 0.001
5.000 5.000 5.000 5.000 5.000 5.000
Fe?t  0.041 0.071 0.125
Mn 0.019 0.016 0.034
Ca 1.842 1.833 1.872 1.859 1.841 1.866
Na 0.098 0.167 0.041 0.141 0.134
2.000 2.000 2.000 2.000 2.000 2.000
Ca 0.50
Na 0.226 0.155 0.297 0.195 0.155 0.019
K 0.147 0.146 0.111 0.110 0.047 0.046
0.373 0.301 0.408 0.305 0.702 0.065
(2)* (2) (3)
Name: magnesio- magnesio- actinolitic
hornblende hornblende hornblende
( )* = number of analyses
analysis 16; V769-3 analysis V769-73






22 23
Si0, 41 .57 49,62 42,35
Ti0, 1.80 0.34 3.72
Al04 13.60 .77 12.86
Cr203 0.00 0.00 0.00
FeO 17.41 12.31 13.33
MnO 0.27 0.27 0.27
MgO 9.23 16.04 11 €
Ca0 11.63 12.34 11.04
Na,0 1.62 0.80 1.76
K50 1.37 0.30 0.75
98. 50 96.79 97 .38
Number of ions based on 23 oxygens
Fe®*  13CNK  Fe®T  13CNK  Fe?' 130K
Si 6.225 6.&72 7.278 7.%2% 6.273 6.193
Aliv  1.765 1.82 0.722 0. 1.727 1.807
8.000 8.000 8.000 8.000 8.000 8.000
Alvi 0.¢ 9 v 0.103 .015) 0.519 0.410
Ti 0.203 wv.zul 0.038 0.037 0.359 0.354
Felt 0.000 0.438 0.000 0.665 0.000 0.589
Cr 0.000 0.000 0.000 0.000 0.000 0.000
Mg 2.063 2.044 3.507 3.456 2.605 2.571
Fe™ 2.184 1.726 1.352 0.823 1.517 1.oL42
Mn 0.034 0.034 0.034 0.034
Ca
5.000 5.000 5.000 5.000 )00 5.000
Fe?"  0.158 0.135
Mn 0.034 0.034
Ca 1.940 1.912 1.869 1.851 1.753 1.730
Na 0.060 0.088 0.149 0.078 0.270
2.000 2.000 2.000 2.000 2.000 2.000
Ca 0.132
Na 0.228 0.137 O.471 0.317 0.428 0.230
K 0.056 0.055 0.262 0.259 0.142 0.1L40
0.224 0.192 0.733 0.576 0.570 0.370
(2)* (2) (3)
Name: ferroan magnesio- tschermakite
pargasite hornblende
( )* = number of analyses
analysis r60¢ 2 analysis 2 V608-2

analysis 23: V72¢

3

analysis 2

V725-3

51.03
0.20
2.61
0.00

15.46

14.70

Fe“*  13CNK

7.558 7.424
O.4k2 0. .
8.000 8.0C.
0.014 (-.12
0.022 0.022
0.000 0.816
0.000 0.000
3.245 3.1 8
1.719 1.065
0.037
5.000 5.000
0.196
0.038
1.859 1.826
0.164 0.161
2.000 1.987
0.032 0.031
0.032 © )31
(3)
actinolitic
hornblende

)



Sio ho.12
TiO, 0.39
Alp04  6.49
Crp04  0.00

FeO 14.45
MnO 0.16
MgO 13.72
cal 11.32
NaZO 0.59
KZO 0.43
96.67
Number of lons based on 23 oxygens
Fe®t  130NK
Si 7.244 7.115
"liv 0.756 0.885
8.000 8.000
Alvi 0.373 0.225
Ti 0.043 0.042
Fe3* 0.000 0.817
Cr 0.002 0.020
Mg 3.016 2.962
Fec® 1.568 0.934
Mn 0.020
Ca
£ nn0  5.000
Fet  0.215
Mn 0.020
Na 0.165
2.000 1.922
Ca 0.044
Na 0.169
K 0.081 0.080
0.294 0.080
(3)
Name: magnesio-hornblende
( )*¥ = number of analyses

analysis 25: V725-2



Appendix A.4.9. Garnet Analyses (Garnets associated
with Grenvillian fabrics)

Unit Number Analysis Number
1cC 2,3
3B 1
6A 4
6B 5,6,7,8,9,10
6D 11
6E 12
intermediate dykes 13,14,15

10 16



9.

ore
36
oL
L0k
41
30
.19
45
.79

.102

.861
.005

. 514

.253
.282

100

/)

J
-3
iy
.2

3 L
rim core rim core rim core rim ¢
Sio, 38.52 38.81 36.27 36.37 36.42 36.98 37.72 38.
TiO, 0.04 0.09 0.02 0.04 0.06 0.04 0.02 0
Al,04 20.06 20.04 21.27 21.08 21.30 21.60 20.23 20
FeO 23.69 24.85 32.12 32.58 31.86 30.98 27.16 26
MnO 5.03 5.62 2.72 3.30 2.36 2.16 10.31
Mg0 1.25 1.25 3.35 3.61 3.46 3.52 1.23 1
Cal 11.75 10.11 3.52 2.66 4.65 5.39  5.15 6
100.34 100.77 39 72 99.64 100.11 100.67 101.82 101
Number of ions on the basis of 24 oxygens
Si 6.118 6.150 5.877 5.883 5.851 5.878 6.033 6
Aliv - - 0. 23 0.117 0.149 0.122 -
Alvi 3.875 3.895 3.940 3.904 3.886 3.926 3.848 3
Ti 0.005 0.011 0.002 0.005 0.007 0.005 0.002 O
Fel+ —- --  0.003 0.003 0.006 0.000 -
Fe?® 3.032 3.204 4.350 L4.405 L4.275 L4.119 3.634 3
Mn 0.677 0.755 0.373 0.452 0.321 0.291 1.397 1
Mg 0.296 0.295 0.809 0.870 0.829 0.834 0.293 0
Ca 2.000 1.717 0.611 0.461 0.801 0.918 0.883 1.
(3/9)* (- 10) ( /12) (3/14) (2/10) (2/10) (1/5) (1
Mo1%
pyr 5.2 5.2 13.3 14.4 13.7 13.7 5.1 ¢
alm 47.3 50.8 70.6 70.5 67.8 66.4 50.1 53
gros 35.4 30.3 10.0 7.6 13.1 15.0 15.4 19
spes 12.0 13.4 6.1 7.5 5.3 4.8 244 22
(#/#)* = (# of garnets analysed/total # of analyses)
analysis 1: V194-4
analysis 2: V580-2
analysis 3: V580-3
analysis 4: V546-1



364

5 6 7 9

rim core rim core rim core
510, 36.15 37.32 36.55 35.07 38.48 38.24 38.57 38.47
Ti0, 0.02 0.04 0.00 0.00 0.04 0.07 0.10 0.17
A1203 20.93 20.83 20.63 21.38 20.23 19.98 20.23 20.08
FeO 27.07 22.74 31.24 25.45 24,07 21.06 22.84 21.58
MnO 6.27 7.90 6.98 6.50 5.97 6.26 6.39 6.53
MgO 0.05 0.02 0.09 0.09 0.10 0.06 0.40 0.36
Caol 10.13 11.70 6.33 11.34 11.75 14.18 12.52 13.20

100.62 100.60 101.82 ¢ 33 100.64 99.85 101.05 100.39
Number of ions on the basis of 24 oxygens

Si 5.853 5.974 5.905 5.724 6.127 6.113 6.106 6.115
Aliv 0.147 0.026 0.095 0.276 - —-— - -
Alvi 3.849 3.915 3.835 3.839 3.925 3.879 3.882 3.879
Ti 0.002 0.005 0.000 0.000 0.005 0.008 0.012 0.020
Fed™ 0.000 0.005 ©0.000 0.000 -- -- -- -—
Fe2+ 3.666 3.040 L4.222 3.475 3.206 2.816 3.024 2.869
Mn 0.860 1.071 0.955 0.899 0.805 0.848 0.857 0.879
Mg 0.012 0.005 0.022 0.022 0.024 0.014 0.094 0.085
Ca 1.758 2.007 1.096 1.984 2.005 2.429 2.124 2.249

(/)% (1/3) (1/4) (1/8) (3/9) (3/9) (2/8) (2/9)
Mol%
pyr 0.2 0.1 0.4 0.3 0.4 0.2 1 5 1.5
alm 56.1 47.9 64.8 52.9 50.3 41.8 45.8 43,
gros 29.3 33.8 18.6 32.1 35.1 42.8 37.2 39.3
spes 14.3 18.1 16.2 14.5 14.1 15.0 15.1 15.5

(#/#)* = (# of garnets

analysis 5:
analysis
analysis
analysis

analysis

V9-2
V164
v257-1
ve257-7
V523

analysed/total # of analyses)



10 11 12 173

rim core rim core rim core rim core
Si0, 37.79 37.79 38.39 37.93 38.10 37.93 37.01 37.42
Ti02 0.06 0.07 0.05 0.05 0.03 0.09 0.00 0.01
A1203 20.57 20.35 19.05 18.68 20.45 19.47 20.79 20.72
FeO 23.78 23.06 18.68 19.05 18.36 18.54 23.61 23.75
MnO 5.78 6 30 13.87 13.70 16.04 14.75 5.98 7.27
Mg0 0.21 0.19 1.06 1.08 0.79 0.85 0.04 0.05
Cal 13.03 12.73 10.35 11.11 8.59 9.69 11.23 10.70

101.22 100.49 101.45 101.60 102.36 101.32 X 66 99.87
Number of ions on the basis of 24 oxygens

Si 6.002 6.037 6.118 6.068 6.026 6.065 6.014 6.025
Aliv -— -- -- -- -- -— -- --
Alvi 3.854 3.871 3.698 3.591 3.840 3.736 3.997 3.958
Ti 0.007 0.008 0.005 0.006 0.004 0.011 0.000 0.001
Felt - . - _ - —_ __ __
Fe?t 3.159 3.081 2.490 2.549 2.429 2.480 3.209 3.198
Mn 0.778 0.853 1.873 1.857 2.149 1.998 0.823 0.992
Mg 0.050 0.045 0.252 0.258 0.186 0.203 0.010 0.012
Ca 2.218 2.179 1.768 1.905 1.456 1.661 1.956 1.846

(1/8)* (1/5) (1/5) (1/5) (1/5) (1/5) (3/9) (3/9)
Mo 1%
pyr 0.8 0.8 L.7 4.8 3.2 3.7 0.1 0.2
alm 4 .4  46.5 27.6 24.0  33. 30.0 53.3 51.7
gros 38.2 37.7 32.8 35.9 25.4 29.9 32.7 31.2
spes 15.5 14.8 34.8 35.1 37.5 36.2 13.8 16.8
(#/#)* = (# of garnets analyses/total # of analyses)
analysis 10: V630
analysis 11: V772
analysis 12: V434
analysis 13: V257-8



14 15 16

rim core rim core

Sio, 37.82 37.88 35.75 37.85 37.47
TiO2 0.10 0.07 0.02 0.05 0.02
A1203 20.00 20.05 20.45 21.20 21.38
FeO 21.97 21.98 28.52 28.67 28.38
MnO 8.37 8.93 7.45 2.89 3.35
MgO 0.42 0.46 0.21 3.59 3.87
Cao 12.10 11.51 8.98 6.42 5,86
100.78 100.88 101.38 100.67 100.33

Number of ions based on 24 oxygens

Si 6.042 6.049 5.805 5.979 5.939
Aliv -- -- 0.195 0.021 0.061
Alvi 3.810 3.824 3.720 3.928 3.935
Ti 0.012 0.008 0.002 0.006 0.002
Fedt - ——  0.001 0.000 0.004
Fe?t 2.936 2.936 3.873 3.788 3.759
Mn 1.133 1.208 1.025 0.387 0.450
Mg 0.100 0.109 0.051 0.845 0.914
Ca 2.072 1.970 1.563 1.087 0.995
(1/6)* (1/4%) (1/8) (3/9) (3/10)
Mo 1%
pyr 1.7 1.9 0.8 14.2 15.2
alm 41.6 42.0 55.1 60.9 60.6
gros 36.4 34.6 26.5 18.2 16.6
spes 20.0 21.3 17.4 6.5 7.5

(#/#)% = (# of garnets analysed/total # of analyses)
analysis 14: V683-3
analysis 15: V710-2
analysis 16: V554-2
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Appendix A.4.10. Biotite Analyses (Biotites associated
with Grenvillian fabrics)

Unit Number Analysis Number

1C 2,3

3B 1

6A 4

6B 5,6,7,8,,9,10

6D 11

6E 12
intermediate dykes 13,14,15

10 16
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8

1 2 3 L 5 6 7 8

Si0, 37.53 36.46 37.36 36.38 34.24 34.96 35.28 35.93
Ti02 3.01 2.22 1.70 2.19 2.13 3. 3 2.99 2.73
A1203 14.92 17.13 16.54 15.95 14.73 13.43 15.64 14.82
FeO 22.70 19.74 19.12 27.58 34.46 36.32 35.01 32.68
MnO 0.23 0.01 0.05 0.53 0.38 0.29 0.32 0.25
MgO 8.92 11.97 12.20 6.59 1.44 1.15 2.14 1.89
Caol 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.02
Na»o0 0.06 0.04 0.00 0.03 0.07 0.04 0.05 0.03
K50 9.19 9.20 10.74 _11.04 7.68 9.38 6.85 8.18

96.58 96.77 97.73 100.29 95.13 98.70 98.28 96.53

Number of ions on the basis of 22.. oxygens
Si 5.718 5.462 5.566 5.531 5.622 5.625 5.549 5.736
Aliv 2.282 2.538 2.434 2,469 2.378 2.375 2.451 2.264
Alvi 0.398 0.487 o0.472 0.390 0.473 0.172 0.449 0.525
Ti 0.345 0.250 0.191 0.250 0.263 0.379 0.354 0.328
Fe?t 2.893 2.473 2.383 3.507 L4.732 L.888 L.606 L.36L
Mn 0.030 0.001 0.006 0.068 0.053 0.040 0.043 0.034
Mg 2.026 2.673 2.709 1.493 0.352 0.276 0.502 0.450
Ca 0.003 0.000 0.003 0.000 0.000 0.000 0.000 0.003
Na 0.018 0.012 0.000 0.009 0.022 0.012 0.015 0.009
K 1.786 1.758 2.042 2.142 1.609 1.926 1.375 1.666
(8)** (5) (3) (5) (6) (5) (7) (5)

*Fe: all iron as Fe?"
( )*¥* = number of analyses
analysis 1: V194-4 analysis 5: V9-2
analysis 2: V580-2 analysis 6: V164
analysis 3: V580-3 analysis 7: V257-1
analysis 4: V3546-1 analysis 8: V257-7



9 10 11 12 13 14 15 16

Si0, 35.82 36.20 37.88 38.30 34.54 35.7°4 35.70 36.67
TiOo 2.13 2.05 2.65 2.79 1.70 2.85 3.35 3.75
Alp045 15.51 14.81 13.86 15.64 15.27 15.08 14.43 15.50
FeO 30.72 30.83 22.25 24.56 35,02 28.56 33.04 17.94
MnO 0.31 0.32 0.70 0.72 0.27 0.35 0.50 0.03
MgO 4.93 4,21 10.23 7.45 1.07 5.30 2.62 12.48
Cao 0.01 0.00 0.00 0.00 0.05 0.00 0.02 0.02
NaZO 0.08 0.05 0.06 0.06 0.03 0.09 0.05 0.07
K,0 _8.91 _9.07 10.74 _9.98 10.00 _9.35 _8.78 _9.83

98.42 97.54 98.37 99.50 97.95 97.12 98.09 96.29

Number of ions on the basis of 22 oxygens
Si 5.575 5.695 5.722 5.726 5.578 5.578 5.595 5.511
Aliv 2.425 2.305 2.278 2.274 2.422 2.422 2.405 2.489
Alvi O0.421 0.442 0.191 0.484 0.485 0.368 0.291 0.258
Ti 0.249 0.243 0.301 0.314 0.206 0.336 0.399 0.424
*e2+ 3.999 L4L.057 2.811 3.072 4.730 3.749 L4.380 2.255
Mn 0.041 0.043 0.090 0.091 0.037 0.047 0.067 0.004
Mg 1.144 0.987 2.303 1.660 0.258 1.240 0.619 2.796
Ca 0.002 0.000 0.000 0©0.000 0.009 0.000 0.003 0.003
Na 0.024 0.015 0.018 0.017 0.009 0.027 0.015 0.020
K 1.769 1.821 2.070 1.904 2,061 1.872 1.776 1.885
(5)** (6) (&) (4) (3) (5) (6) (3)

Fe: all iron as FeZ+
( )*¥* = number of analyses
analysis 9: V523 analysis 13: V257-8
analysis 10: V630 analysis 14: V683-3
analysis 11: V772 analysis 15: V710-2
analysis 12: V434 analysis 16: V554-2
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APPENDIX B.

MINERALOGY

2N

OF SELECTED SAMPLES FROM THE SMOKEY ARCHIPELAGO

Sample Unit Mineralogy Comments
v9-2 6B Ksp + pl(An5) + qz + hbl + gt + bi Gren
v1i7 M pl(Anl9) + bi + ep
vV42-3 M pl(An27) + bi + cpx + hbl(r) + qz + py pre=Gn
v7i M pl(38) + hbdl + bi + py
vV100-2 M pl(An33) + hbl + bi + py
vii3-3 M pl(Anl7) + hbl + bi + ep(r) + mu(r) trachytic
v1i23 2 p1(An27) + hbl + bi + qz
vii2-1 M pl(An30) + hbl + ep + bi
v1i3z2-2 M hbl + bi + Ksp + cpx + qz pre—-Gn
vi32-3 M hbl + pl(An25) + bi + py
vVi3i2=-4 M pl(An27) + hbl + bi + ep(r)
vV1i37-5 7 hbl + pl(An37) + zs + bi + cpx + mt + pv GHS 2
V150 M pP1l(An36) + hbl + bi + ep
V164 6B Ksp + pl(Anl13) + qz + hbl + gt + bi
viz2 1C pl(An33) + qz + Ksp + bi + gt + py
vi77-2 M pl(An60) + hbl + bi + py + mt trachytic
vig5-1 M hbl + pl(An40) + bi + py pre-Gn
v1ig85=2 M pl(An24) + hbl + bi + mt + ep GHS Z
V191i-1 6A pPl(An3) + qz + Ksp + bi + ep + sph + + ct + py BF
vVigl M pl(An3) + bi + ep + hbl + mt + py BF
vV194-2 M pl(An34) + bi + cpx + opx + zr + hbl(r) + py pre-Gn
Vig94-3 3B pl(An25) + qz + Ksp + bi + hbl + mt + ap
V194-4 3B pl(An25) + qz + Ksp + hbl + bi + gt + ep + zr GHS Z
V201 ?75A Ksp + pl(An23) + bi + gt + mt + py
v207 i1cC pl(An33) + qz + Ksp + bi + gt + opx
v210-1 1cC Pl(An36) + qz + Ksp + bi + ¢d + gt + opx + mt + py

+ ilm + sil + fibrol + sp
ABBREVIATIONS

M = metabasite
int = intermediate dyke

GHSZ = Grenvillian high strain zone

ME = mafic enclave

GS2 = sample contains GS2 fabric
(r) = retrograde phase

pre-Gn =
- =
(v) = as veins

pre~Grenvillian metabasite
core to rim plagioclase zoning

BF = sampled along Benedict Fault

CTIF = sampled along Cut Throat Island Fault

Notes: -retrograde phases in pelitic
metatexite (unit 1C) are not
indicated (see text)

-minerals in each sample are listed
in a decreasing order of modal
abundance



APPENDI

Sample

v21il=-2
v220
v221
v257-1
v257-7
v257-8
v325-1
CG79-34

V376
V434

V438-4
vV448-3
V450-1
V453<-3
V463
V465

V470-2
V471-2
V493-3
V523
vV526~1
V526-3A
V526-3B
V541-2
V546-1
V554=-2
V560
vV579-1
vV580-1A
vV580-1B

v580-2
v580-3
v580-7
v580-8
v580-12

vV580-16

X B.

Unit

1cC
3A
3A
6B
6B
int
2
7 1cC

3A
6E

M
5A
5A

M

M
5A

734
?3A
M
6B
6B
3A
M
M
6A
10
M
3A
1c
1C

1c
1C
M
M
1C

1C

pl(An24) + qz

(Continued)

Mineralogy

+
pl(An31) + qz + Ksp + cpx + bi + mt + hdbl(r)
+

pl(An30) + qz

Ksp + bi + gt + opx + mt

Ksp + pl(An3) + qz + hbl + bi + all + mt + py
pl(An3) + bi + hbl + gt + zirc + ap
pl(Anl2-->8) + bi + hdl + all + ep + zr GHSZ
bi +hbl + Ksp + mt + cpx

bi + qz + cd + Ksp + gt + fibrol

Ksp + qz
Ksp + qz
pl(An31)
Pl(An22)
+ s8il + m
pl(An26)
Ksp + qz
+ zr + mt

“+
+
+
+
t
+
+

qz + Ksp + bi
pl(Anlé) + bi

hbl + pl(An24) + bi + qz
Ksp + qz + pl(An20) + bi

Ksp + pl(An7) + qz + bi + gt + all + ep + zr + py

P1l1(An22) + hbl + bi
Ksp + hbl + cpx + bi + pl(An2l1l) + py + mt
Ksp + qz + pl(Anl6) + bi
+ ep + all + mt

Ksp + qz + pl(An2) + hbl
Ksp + qz + pl(Anl2) + mt
act + pl(Anl) + zs + sph

Ksp + qz
pl(An26)
Pl (An26)
cpx + bi
pl(An32)
Ksp + qz

FH+ 4+

pl(Anl7) + bi
qz + Ksp + bi

opx + pl(An34)

Comments

Ksp + b1 + ¢d + gt + fibrol + mt + py

GHS Z
GHS Z

+ opx + mt + py + ap + zr
+ gt + mu + ep

+ hbl + gt + mt

+

++ 4+ 4+

hbl + mu + gt

cpx + mt + py + bi
bi + gt + cpx

bi

hbl + gt + ep
hbl + mt
qz + cpx + opx + Ksp + bi

Ksp + bi + cpx + mt + py

pl(An22) + bi

hbl + pl(An25) + gt + bi
pl(An21) + hbl + bi

pl(An30) + qz + Ksp +
pl(An34) + qz + Ksp + bi
pl(An35) + qz + Ksp +

bi

bi

+ sil + fibrol

pl(An35)
pl1(An33)
pl1(An90)
pl(An86)
pl(An35)
+ opx + s
pl(An33)
+ mt + zr

+
+
+
+
+

P
+

qz + bi + hbl
qz + bi + hbl

—+

et

+il:

+
+
+

+
+

gt
gt
gt

gt
gt

+
+

+++

++

mu
qz

opx + mt
cd + fibrol + mt
cd + mt

Py
mt

opx + cpx + bl + py + qz
opx + cpx + bi + hbl(r) + mt
qz + Ksp + bi + cd + gt + mt

+ fibrol

qz + Ksp + bi + cd + gt + fibrol

GHS Z

GHS Z
pre~Gn

BF
GHS Z

pre-Gn
pre-Gn

GHS Z
GHS Z

GHS Z
GHS 2

pre-Gn

71
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Sample

v581-1
v585
V586

v608-2
V630

v683-3

V686
ves7

v7ii-2
v714
v721-2
v725-2
v725-3
vV764-3
V764-5
v764-7
v766
Vv766-2
v766-3
v769-3
v772
v774
V775

Unit

3A
3A

[

v
TRWRRERIRX pX

6A

(Continued)

Mineralogy

372

Comments

pl(An42) + bi + hbl + mt + cpx + opx

pl(An32) + qz + Ksp + cpx + opx + bi + mt + ap
pl(An32) + qz + Ksp + bi + cpx + opx + hdbl(r)
+ mt + py + ap
pl(An27) + hbl(l) + hbl(2) + ep + qz + mt

Ksp + qz + pl(Anl7) + hbl + bi + gt + ep + zr
+ ct + mt + py
Ksp + qz + pl(Anl7-->9) + bi + hbl + gt + ep

+ zr + mt
pl(Anl9) + bi + mu + qz(v) + ct(v) + ep
pl(An26) + qz + Ksp + bi + opx + cpx

+ hbdl(r)

pl(An24) + hbl + bi + cpx + py
hbl + pl(An29) + bi + qz + ct +
hbl + bi + pl(An3) + ep + qz + py

pl(Anl) + hbl + ep
hbl + act + pl(ll)
Ksp + qz + pl(Anl5) + hbl + bi + ep + mt + sph
pl(An4) + bi + hbl + qz + ep + ap

p1l(An30) + hbl + bi
Ksp + pl(An20) + qz

pl(An23)
pl(An2l)
bi + hbdbl
pl(Anl7)
pl(An31l)
pl(An20)

++++++

hbl + bi
hbl + bi
p1(An30)
qz + Ksp
hbl + bi
hbl + bi

Gs 2
GS 2
GHS Z
+ mt
pre~Gn
zr
BF
+ ap + mu
+ bi + hbl + ep + sph + chi(r)
+ py
+ Ksp
+ ep + py + mt + ct(v) CTIF
+ hbl + bi
+ qz + Ksp
+ zr + chl



COMPOSITIONS OF MAFIC MINERALS COMPRISING C
TEXTURES IN VARIOUS GABBROIC ROCKS

Notes:

APPENDIX C.

- Mineral recalculation schemes are as follows:
6 oxygens;
amphibole, 23 oxygens; ilmenite, 6 oxygens;

olivine, 4 oxygens, pyroxenes,

garnet, 24 oxygens, biotite, 22 oxygens.

-descriptions of the corona textural types are
presented in section 4.3 and in Table 4-16.

Textural Type A.

Si02
Ti02
Al203
FeO*
MnO
MgO0
Cal
Na20
K20

Aliv
Alvi
Ti
Fe2+
Mn

Mg

Na

Nol%

V458 V505-2
Olivine Opx Amph Olivine Opx Amph
35.70 51.64 38.489 37 .12 53.97 38.68
0.00 0.00 0.02 0.02 0.00 0.09
0.02 1.46 18.16 0.08 0.35 20.32
37 .66 22.42 i5.06 31.17 22.95 13.08
0.47 0.38 0.23 0.29 0.44 0.17
27.16 23.71 15.50 32.27 23.34 12.43
0.02 0.23 11.89 0.23 0.16 10.37
nd nd 0.32 nd nd 2.88
nd nd 0.00 nd nd 0.00
ic1.03 899 .84 §9.67 101.19 101.21 98.52
.863 1.930 5.600 .996 1.986 5.668
.001 .064 2.400 .003 .014 2.332
.000 .000 .716 .000 .000 1.179
.001 .000 .002 .003 .000 .010
.876 .701 1.833 .699 .706 1.603
.011 .012 .028 .007 .014 .021
1.125 1.321 3.362 1.290 1.280 2.715
.001 .008 1.854 .007 .006 1.629
-- -- .090 -= -= .818
-= -- .000 -- -= .000
(3) (3) (3) (3) (3) (3)
56.23 34.75

TIC






APPENDIX C (Continued)

Textur

al Type B.

V458

Ilmenite

Sio2
Tio2
Al1203
Cr203
*FeO
MnO
MgO
Cal
Na20
K20

Si
Al

Ti 1
Cr
Fe2+ 1
Mn
Mg
Ca
Na

* all
¢ ) =

note:

0.02
51.17
0.09
0.02
46.21
0.43
0.00
0.00
0.00
0.00

97.94

.001
.005

.987
.001
.994
.019
.000
.000
.000
.000

(2)

Fe as FeO

number of analyses
low total in 505-2 biotite analysis is attributed to

Aliv
Alvi

Biotite

35.37
5.60
15.36
0.00
12.96
0.01
16.92
0.04
0.18
%.87

96.31

5.225
2.676
.000
.622
.000
1.602
.001
3.726
.006
.052
1.861
(3)

Al

vV505-2
Ilmenite Biotite
0.00 32.96
52.57 3.91
0.00 14.77
0.00 0.00
47 .08 21.29
0.69 0.08
0.16 9.41
0.00 0.04
0.00 0.10
0.00 8.08
100.52 90.64
.000 5.366
.000 Aliv 2.634
Alvi .202
1.989 .479
.000 .000
1.980 2.899
.029 .011
.012 2.284
.000 .007
.000 .032
.000 1.679
(2) (1)

Amphibole
38.80
0.70
16.78
0.00
19.44
0.21
6.50
10.52
1.93
1.59

96.47

6.005
1.995
1.067
.081
.000
2.516
.028
1.499
1.745
.579
.314

(2)

polishing problems associated with fine coronas
enveloping the relatively hard ilmenite.



APPENDIX C. (Continued)

Textural Type C.

V436
Ilmenite Biotite Garnet
$1i02 0.00 35.72 38.18
Ti02 42 .37 2.39 0.00
Al1203 0.07 14.05 20.29
*FeO 49,23 21.23 30.47
MnO 0.57 0.04 2.86
MgO 0.12 10.48 2.70
Cao0 0.01 0.00 5.24
Na20 0.00 0.18 ' 0.00
K20 0.00 7.80 0.00
§2.37 91.89 99.74
Si .000 5.674 6.116
Al .070 Aliv 2.326 -
Alvi .306 3.949
Ti 1.808 .286 .000
Fe2+ 2.336 2.821 4.083
Mn .027 .005 .388
Mg .010 2.481 .645
Ca .001 .000 .900
Na .000 .055 .000
X .000 1.581 .000
(1) (2) (2)

* all Fe as FeO
( ) = number of analyses






APPENDIX C. (Continued)

Textural Type E.

V436
Cummingtonite Hornblende

Si02 54.01 43.73
TiO2 0.05 0.51
Al1203 0.59 10.29
*FeO 25.89 19.21
MnO 0.57 0.17
MgO 16.08 9.20
CaO 0.67 10.20
Na20 0.11 1.88
K20 0.00 0.38
97 .97 95.57

Si 7.959 6.735
Aliv .041 1.265
Alvi .062 .603
Ti .006 .059
Fe2+ 3.191 2.475
Mn .071 .022
Mg 3.532 2.112
Ca .10C6 1.683
Na .031 .561
K .000 .075
(1) (2)

all Fe as FeO
( ) = number of analyses
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APPENDIX E. NORMATIVE MINERALOGY OF MAJOR ROCK UNITS

Notes:

These CIPW norms (wt. %) were determined from the analyses
presented in Appendix A.2. Normative calculations for
samples with a "V" prefix were performed for total Fe as
Fe203; samples with a "CG79" prefix have a known

oxidation state.

Abbreviations: Qz-quartz; Or—orthoclase; Ab—-albite; An-anorthite

Co-corundum; Di-diopside; Hy-hypersthene;

Wo-wollastonite; Ol-olivine; Il-ilmenite; Hm—hematite; Rt-rutile
Sp-sphene (titanite); Ap-apatite, Ne-nepheline; Mt-magnetite

(v-_) Qz Or Ab An Co Di Hy Wo O1 11 Hm Rt Sp Ap
3 17.6 36.0 30.8 5.6 1.0 1.5 0.2 5.4 1.6 0.3
9-4 13.0 37.0 39.5 4.8 0.8 0.5 0.2 3.4 0.6 0.1
26 21.3 22.7 37.8 12.7 0.1 2.0 0.1 2.8 0.3 0.2
32 7.1 40.1 34.1 6.9 1.8 1.0 0.3 7.0 1.3 0.3
40 26.7 19.5 34.9 11.8 1.2 2.1 0.1 3.2 0.2 0.2
62 2.6 31.6 43.3 8.0 4.0 0.2 0.3 7.4 1.7 0.7
74-1 6.8 20.2 38.7 20.2 5.9 0.2 6.1 0.2 1.2 0.4
112-1 27.8 34.6 30.5 4.5 0.5 0.1 1.8 0.1 0.2
113-1 15.5 28.3 35.9 12.4 0.3 3.0 0.2 3.9 0.3 0.3
119-1 14.8 32.1 34.7 3.3 0.7 3.2 0.7 10.0 0.6
119-2 0.3 30.7 48.5 8.1 3.3 1.8 0.2 5.0 1.6 0.5
120 37.1 33.2 26.1 1.8 0.3 0.3 1.1 0.1
132-2 19.8 35.4 29.2 8.6 0.4 2.5 0.1 2.9 0.8 0.3
149 1.3 4.6 8.6 52.2 20.8 3.8 0.3 8.3 0.1
164 14.0 40.3 34.2 5.4 0.1 0.2 0.2 4.1 0.6 0.1
172 35.5 15.3 21.5 11.3 2.4 6.6 0.2 6.6
178-1 0.4 5.5 14.5 30.9 14.7 10.7 0.5 18.4 3.8 0.5
192 34.8 26.5 26.7 7.9 1.2 1.0 1.6 0.2 0.1
193 9.5 13.9 45.7 24.5 2.7 0.1 2.8 0.5 0.2 0.2
193-3 23.1 25.1 29.6 14.6 3.2 0.1 3.4 0.6 0.3
194-3 12.7 18.8 40.3 17.9 0.5 4.1 0.1 4.5 0.8 0.4
207 28.2 24.6 18.7 8.7 3.7 8.4 0.2 6.9 0.7 0.2
211-1 42.9 17.5 18.3 6.6 2.1 5.7 0.1 5.1 1.5 0.2
213 38.1 14.0 19.6 10.4 1.9 7.7 0.2 7.4 0.7 0.1
220 24,2 25.6 13.7 13.7 3.3 0.1 2.9 0.1 0.6 0.3
225-2 6.5 42.1 36.7 5.7 1.5 0.3 0.2 5.4 1.2 0.2
226 15.9 35.4 31.7 6.9 0.3 2.2 0.2 5.5 1.4 0.5
237 12.9 15.2 39.1 19.5 1.6 4.7 0.2 5.3 1.0 0.4
243-3 20.5 34.9 33.5 5.3 1.0 0.1 3.6 0.7 0.3
257 14.3 33.2 31.3 8.2 1.2 2.2 0.2 6.9 2.2 0.5
257-6 12.6 38.7 37.2 4.8 0.9 0.5 0.2 4.3 0.8 0.1
255-1 22.8 26.5 36.5 7.9 1.9 0.2 3.4 0.4 0.4
255-2 33.1 32.2 29.3 3.3 0.2 0.1 1.6 0.2
260 23.2 37.6 28.8 4.9 0.7 0.6 0.1 3.0 1.1 0.1
274-1 20.3 25.5 33.7 13.1 0.8 2.4 0.1 3.5 0.3 0.3
293 17.8 19.5 31.3 18.3 6.2 0.2 5.5 0.3 0.6
294 25.6 27.7 31.0 9.5 0.9 1.9 0.1 2.8 0.3 0.2
302-1 4.4 26.3 39.9 13.7 0.3 5.4 0.3 7.0 1.9 0.8
302-2 8.1 19.0 15.7 28.7 9.5 8.9 0.3 8.6 0.8 0.5
303 6.1 14.4 48.9 18.4 0.9 3.8 0.2 5.5 1.3 0.6
306 9.9 18.0 37.4 20.1 0.7 4.9 0.3 6.5 1.5 0.8
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