


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Plate 8

Rectangula. boudins of Hopedaile dyke with interboudin
Zones fililed by minimum meit materiai, of unknown
origin, within follated Maggo gneiss (MG). The
rectangular boudins are one response of the dykes to
the Hopedallan deformation. Station 83-225 - Manual
Islanaga.

Graﬁoblastlc equigranular texture In clinopyroxene

(cpx} bearing Hopedqale dyke. - Clinopyroxene occurs as
discrete grains within a mosaic of hornblende (hbl) and
plagiociase (pl) and accounts for <« 5 volume % of the
dyke mineralogy. Sample 83-314 - Hopedale Harbour.

Scale bar Is 0.5 cm.

Plaglociase (pl) accumulations within Hopedale dykea.
The arrows polint to an accumulation which has a core of
garnet surrounded by plaglociase. The latter mineral
cffectively armours the garnet from further reaction
with clinopyroxene iIn the dyke. The assemblage garnet-
c!inopyroxene represents the highest grade assembiage
preserved In the Hopedale dykes (see Sectlion 3.3.3).
Station 83-192 - Garnet Isiand.

Cl!Inopyroxene (cpx) bearing amphibollite from Weekes

assoclation subunit 2, for comparison with the
cllnopyroxene-bearlng Hopedale dyke lithology. Station
83-311 ~ Manue!l Isiand. Scale bar Is 0.25 mm,

Retrogressed Hopedallian mineral assemblage within the
Hopedale dyke lithology. The retrogression, attributed
to the Flordian event produces s¢mpiectic epldote (ep)
with quartz Incluslons at the expense of pilagloclase

(Pl). The An content of the plagloclase decreases from
27 to 20 with the retrogression. Hornblende {hbt)
reacts to form actinolite (act) In response to the
Flordian event. (see Sectlon 3.3.3). Sample £3-212 -

Marsha‘’s Cove, Scale bar is 0.25 mm.







Plate 9

Hopedale dy kes (arrow) become thinned and Intensely
folded during Hopedallan: deformation. The dyke showr
here (s 200 m, along strike,. from the dyke shown In
Plate 8A, Station 83-223 - Manue! Isiand.

Gently folded follated hornblende tonalite phase of the
Maggo gneliss (MG). Lit-par-i4t pegmatites, displaying
evidence of Plnch and swell structures, parallel tha
follation. The follation and pegmatites are displaced
by dextral shears which Produce the folding. Station
82-64 - Hypothesals Island. ‘

Homogéneous . follated tonailite with tlt-par-tit
pegmatite sweats (beluw |edge) producing a ~ banded
tonaillte. The *“banded” gneiss |s displaced by dextral
shears, arrows show the sense of shear. Numbers refer
to sampies used In the geocchronology portion of th
study. Station 83-312, 318 - Hopedale Harbourd®

.
D to F - Fleld relationships and localitles for sampies
, from Marsha's Cove geochronotogy sulte. Station 83-148.

Locatlions of two samplies (83-202, 203) of Maggo gnelss
which preserve Hopedal lan mineralogy and textures. The
varying shides of grey on the outcrop surfece are
Interpreted to represent Primary features of the gne'ss
protollth. N

The clilipboard (middie-top) Is at the same position as
the pack In Plate 9D. Samples 83-204 and 205 represent
Maggo gnelss I 1thology which Is progressively
reorlented Into a NE-SW orlentation during the Filordian
event. Plate 9F s from the area marked by the arrows.

Samples 83-208 and 209 represent Maggo gneiss which has
been cCompletely reorlented and retrogréssed during the
Flordlan event. The Collectlion of all geochemistry:
samples wused In this study was faciiltated by the use
of a gas powered dlamond dril! shown here.







. “,ﬂ‘ P a1

:Iate 10

Banaged tonallite phase‘ of the 'daggo gnelss from the SW
end of Marsha‘'s Cove. The banded tonalite Is cut by
dliktyonitic migmatites (see Plate €D) developed durti.g
the Fiordlan event. ihe location of samples 83-216 and
217, with respect to other samples In this suite, Is
shown In Figure A.5.

Fieid locations and relationships between sampies from
the Hopedale Gneiss geochronoloygy suite. Samp'!e 83-232
contains thin blotite follae separated from Sample
83-233, a mafic-rlich tayer, by a zone of medium to
coarse gralned, blotite-poor migmatite (83-237). Samptle
83-234 1s a homogeneous biotite tonaliite, with the
biotite displaying a random orientatlion, cut by
granitic (s.s.) pegnatite, 83-235. Statlion 83-1 -
malnland shore due south of Manuel!l Island.

Fleld location for three samples of the Dead Dog Polint

geochronoliogy sulte., Sample 83-242, collected directly
under the notebook, is banded gneiss. Samples 83-243
and 244 are Individaual bands within the gneilss. 83-243
Ils a fg to mg, follated, hornbiende-poor, band situated
betweaen mg to c¢cg, massive, hornblende-rich bands
(83=-244) . In the latter case the hornblende forms
porphyrobiasts up to. 0.5 cm long. Station 83-4 - Dead
Dog Folint, due south of Manue! Istandg.

Refold~d isocliinal fold wlithin layered Weekes
essocliation amghibolite. The layering, fotlded about
Fq, Is interpreted to bé relilct primary layerirg
enhanced by metamorphic recrystallization. The Fy
structure subsequently becomes refoided (Fp). Note
the paralle!ism of the F; and, Fp fo'd |imbs away
from the Fy; hinge zone. In other outcrops of the

Weekes assoclation recognition of the early folding Is
difflicult because of the lack of F¢{ hinge ‘zones.
Station BF-82-3 - Manuel lisland.

Hopedale dyke displaying evidence of coplanar folding
resulting from Hopedaylan deformation. The refolding of
the Hopedale dykes . abe explalned by a continuum of
deformation where-isoclinal folds are produced early In
the deformation - and subsequently become refqQided at a
later stage of the same event. The fabric vithin the
host Maggo gneiss paraliels the dyke-gneliss contact.
Hinge zones of folded Hopedale dykes are only rarely
pre3crved and exposed, so what Is normally observea zre
ihe 1|imbs of the folds as parailel dykes (see Piate
7E). Station 82-37 - Kernertaiuk Isiand. ‘
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Plate 11

to D - Progressive affects of Flordlan reorientation of
the Hopedallian fabrilc within the Maggo gneiss.

Maggo gnelss from the Hopeda!ian domaln cut by minor
discordant (1) and concordant (2) migmatitic sweats.
Station 83-99 - south shore, Inganiatuk-Bay.

The first manifestation of Fiordian overprinting Is the
development of  locallzed sSinistral shears (Sn+3)
which disrupt the Hopedallan fabric (Sh42) within the
Magjo gneiss., The shears, < 1 m Iong, display evidence
of brittie (1) and ductile (2) deformation aiong their
length. <tation 82-51 - Zachar lus Island. Hammer is 0.9

m long.

With Increasing Iintensity of Flordian overprinting the
Hopedatlian fabric (Spns2), defined by the banding In
the Maggo gneiss, begins to reorient parailel to the
shearing direction (Shsy3)- Station 83-138 - east
shore, Pllllarusik Bay. .

Completely reoriented Maggo gneliss within the Flordian
Oomain. The predominant fabric (Spy3) Is oriented in
‘a NE-SW direction. An enclave of Maggo gneliss with
preserved Hopedallan fabric (Shs2) which has not been
rotated with the Filordian deformation Is shown. A
Kik<ertavak dyke (KD), of Proterozolc age, cuts al|
previous fabrics in the gnelss. Station 83-6 - east
shore, Plillarusik Bay.

A faulted Kikkertavak dyke, cutting Flordlian domain
Maggo gneiss, records evidence of the last structural
event to affect the Hopedaile Block. The faulting is
assoclated wlith Prterczolc deformation. Station 83-5 -
east shore, Pllillarusik Bay.
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“ Appendix A

FIELD LOCATION AND DESCRIPTIONS OF

Rl

GEOCHRONOL.OGY SUITES

A.1 Introduct!on

Twelive sultes of samples of Maﬁgo gnelss were collected
for Rb-Sr geochronclogy. The geological setting and salient
features of each Sulte are ¢escrlbed In this Appendix. The
fleld locations of all Sultes are glven iIn Flgure A.1.
Abbreviaticns are‘used throughout this wprk to refer to the
Individua geochronology sultes. The sultes‘were taken at
localities that had been ‘prevlously mapped and are
representative of the‘ lithologlies at each localtity.
Sampilng was carried out on  a varlety of scales, from
detai lec sampling over 5 - 10 m, to sampies taken over
several kllometres. This variable scale of sampllng.was
undertaken to provide evidence on the extent to which the
‘shtoplc  systematics wzre ‘affected by metamorphism and

deformation associated wl+h the Flordian, and to a le~ser

extent the Hoprda' 1an, events. The sample localities A®re

s0402




Flgure A.1: Fleld locatlons of the twelve suites of Maggo

-

gneiss used in the Rb-Sr géochronology study.
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selected to document Hopedalian Isotoplic characteristics of
the gnheiss and the progressive effects of Fiordlian
overprinting.

A.2.1 Manuel Island

Marue | Isiand (M1), located north of Hopedale vfllabe
(Filgure A.1), samples were col!lected from the large bay on
the west side of the Istand, Informa'ly named West Bay.

The geology of West Bay and sample locations are
presented Ir Figure A.2. Three MI samples, collected from
the south tip of the Island, are not shéWn on Figure A.2.
Biotite and hornblende tonailte, the domlinant lithology of
the Istand, has a wel! developed Hopedatlian fabric
(She2) . Evidence of Pre-Hopedat! lan fabric (Sphe1) Is
preserved as intra- and Inter-foilai folds (Plate 5A). The
Maggo gneiss trondhjemitic phase Is banded. The banding
resuylits from metamorphic dlfferen@latlon during the
Hobedal ian event . Geochronology samples are frcm  the
tonalite and trondh jemite .phases nf the Maggo gne’lss.

Along the north shore of West Bay 1| lltho'ncies have
been migmatized. The degree »f migmatization varies from

smal | diktyonlitic mlgmafltes assocliated with sheur zones

which cut the Hopedallan fabric to agmatitic zones wlth

rare nebqlltlc zZones. Some itlgmatites were emplaced
lit-par-1it Into the gneiss giving the latter a banded
Appearance. Larger pegmatfte segregations in the gneiss are
tollated, with evidence df two follatians. The early fabric

(Spe1) Is reor iented by the predomlinate Hopedalian

(Sphs2) foliation.




Flgure A.2: sSample locality anc local geotog&? Wést Bay

Manue!l Island.
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A-ounrd West Bay, humer ous, variably sized snclaves of

weekes assoc'ation are present within the gnelss.

Cllnopyroxene—bearlng‘ Hopeaale‘ dykes are ‘npmgrous
throughout the area shown In Figure A.2, DurI;g. the
Hopedalian (Dp,5) event the dykes were'b@udlnqged, giving
rise rectangular, blocky shapes (Plate VBA)..Not al)
dykes are boudinaged in response anHopedallah deformation,
some are (Platé 8A) thinned and folded about‘Hopedallan
foid axes (Frs2). The follﬁtlon within the gnelss

paraliel to the fold structure deflined by the dykes.

A.2.2 Porphyroblastic Phase

Samples of the Porphyroblastic Phase (PP) of the Maggo
gneiss were collected from . three wWidely sep&raged
locallities, Kernertaluk (Black) lsland: Kemaktull!vlkgallk
!'siand and centra! Double Island (Figure A.1). The gamples
all display a ‘Hopedallan (Sn+é) fabric deflned by
biotlte. Samples In this suite consist of blotite tonallite
and hornbfé%de trondr jemite. Plaglociase Is coarse grainad
and typicatly porpryroblastic In contrast wl'ﬁ the
reméinlng mlnera;s. These samples vere selected for
geochronological study because they ara simitar In a;l
"espects to each Other, they cover a wlide area, exhiblit a
‘wel | developed Hopedal ian fabric and dispiay no visible
evidence of Fiordlian shearing and migmatization.

A.2.3 Hypcthesls Island

N

Hypothesis Istand (Hi; an Informa| name).ls located

midway between the NE tip of Achvitoaksoak Lisland and




Zachar ius Istand, NNE of Hopedaie viiiage (Figure & 1

Biotite tona:vite,, (Figure A.3) s massive to weak 4 °

- follated, with K-feidspar |nterstitial to the predor na-+

a;ssemblage (plagioclase - ° quartz - biotite - hornbl'eﬂde‘

The gneiss s homBgeneous. ‘ with the proportion of =maf -
minerals, blotite ang hornblende.‘txhlbltlng tﬁe greatest
variation. The gnelss follatlon (Sn,,z)"'ls ortented \w-sI

and Is cut by E-W shears that fold the folilation (Flate
9B) . Boudiraged Hopedaie  dykes are concordant to tre

Hopedalilan fabric.

~
~

Migmati tes, forming a minor component of the grieiss.
are Founc; tn a variety . of environments . Smai .,
recrystali |l zed migmatitic sweats, par"azllel ‘the fol lat.lolﬂ
and. are deformed with the gneiss by E-W shears (Plate 35B).
Nebulltic- migmat | tes, In conjunction with dlciyonl:lc-
migmat| tes, disrupt the follation wlthin the gneiss. The
former - are found along the edges and the terminations o+

shear :ones assoclated with dlctyonltlc migmatite.

A.2.4 Hcpedale Harbour

Four samples were collected on the west Slde of
Hopedale Harbour (HH) (Flgure A.1) from an area exh'!blting

only minor 2ffects of migmatization. Gt this locality a

Honedale dyke |s I'n discordant éontact with the preservecg
pre-Hopedallan fabric (Sn”) Indicating a Hopeda! ian |ow
strain zone. The dyke,” 1.5 m thick, can be traced over e

«

length of 5 m before dlsappear ing under cover. Where the

dyke becomes ccvered Its thickness has decreased to < 0.4 m




e

Flgure A.3: Geology of Hypothesls |sland showing

location of geochronology samples.

the
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comes concordant to the gneissic foilation. The

Y

and

gnelss—-dyke

blotite paraliel toythe contact.

-

The Hopedate dyke host"‘lg a follated piotite tonalite,
. 1

with minor 1itipar-1it pegmatl!tes parailel to the gneissic-

' i

follation.” The sweats efiectively change tine hature of the

gne[ss from " a homogeneous,"ﬂel1ated tonalite to a more
banded' variety (Plate 9C). The samplés of gneiss exhibit a

range of' grain sizes from fine to‘medlum grained tonallte

-

to a caarser, porphyroblastic texture.

) >
A.2.5 Marsha’'s Cove . ,

Marsha’'ds Cove (MC; an Informal name) Is located at the

extreme southeastern end of Plltiarusik ‘Bay, west of
Hopedaie viilage (Figure A.1). Along the east side of
Pllllarusik Bay (Figure A.4) the’ brogresslve effects of

o - -
Filordian reworking of the Hopedal lan gnhelss and fabric can

l

be examired. In Marsha's Cove a large augen of Maggo
gnelss, preserving 'Hopedallan mlnéralogy and‘Fabrlc; has
been rotated Into a ME-SW orlentaflon, 'durlng Flordlqn

deformation. The boundaries of the augen are marked by a

charge in the character ©of the gnelss, reflected In t;;\

mineralogy. Blotlte alters to chror lte, plaglociase to
épldote and serlélté and _the proportion of K-feldspar
Increases. |

Flgufe A.4 presents the geology of Marsha‘s Cove, as

we%l as the locatlon of Maggo gneiss samples used for

~geochrono'!ogical determinations. ’Three separagg areas were

ontact is sharp, marked 59 the ‘growth of minor "~

-

Il




Flgyre A.4: Geology

TA
of Pllllarusik Bay. Sample localltes

/ for . Plitlarusik Bay and Marsha's Cove
} : T -

.

'geochronoiogy sultes are shown.

. »
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campled " for geochronciogy. (Ptate 60, 9D, 9E, 9F'ahé 10A,
Flgure A.5) ) .
\Locatity 1, \riate 9§. 9E " and 9F) consists of Maggo
gneiss' preserving Hobedallan mineralogy, but the Hopedaflan
(Sn+2°‘ fabric has been rotated Into a NE-SW orientation :
dur%ng the Floraian deformational event: (Dﬁ+3). Thqf
relict Hopedalian gneliss Is composed of tonallte with
varlable proportions of biotite and hornblende. Minerailoglic-
atiy thé' gnelss changqs from a sI[ghtly'recrystalllzad,
follated hornbilende tqnallté (right side, Plate 90), to a
compiletely ’ recrystalilzed epldote-chlorlte-seflclte-
K-feldspar rich gnelss (left. side, Plate\so). Ep]do&e I's
5resént in two forms 1) as a symplectic intergrowth with

quartz, and, 2) as thin velns (<2 mm) which crosscut the

foliation. Pegmatltes _become reor iented and recrystalllzeq

(plagloclase -quartz-K- feldspar epldote-serlclte) away from

the augen core (Pilate 9F). .

"

Hopedale dykes In  this vicinity exhibit evidence of
"retrogﬁesslona.‘from hornblende—plagloclase to ep.dote-
actlnollte-plagjpclaSe. .Retrogression andga reorlientatlion of
the gnelss, pegmatiteq and dykes are attrlﬁuﬁed to ?lordlfn

deformation. ’ '

Two samples, collected at’ station 83-147 (FIguFE‘A.4),

come from the extenslon of the augen preserved at the

previous station. The samples are hornblende tonalite, one
: _ 3 . ) .

containing, the other lacking, garnet (83-210 and 83-211),

. The samp ! es show no eVldence of recrystaltization

.
P »




assoclated with = the Fiordian event, with K-feldspar

occurring interstitiatly to Flagloclase-quartz-hornblence

~
A

.and /or garnet.

.

At locallty 3 (Flgu}e A;5) bandéd and follated blot'te
tonaiite predominates, with banded tonal!ite most abundant.
The banding (2 to 10 cm thick) Is defined by alternating
teucocratic (83-217)  and melanocratic .(83-218) tlayers
(Platé 10A). ‘The leucocratic bands contaln relatively more.
K-feldspar, resulting from metamorphic differentiation
which produced the banded gneliss. The plagloclasé in the
leucocratlé bands is vtwlnned, the twins bed ng curved, and
oniy minfy,altered ta epidote and sericlte. ‘

In the mafic-rich layers, . K—feldspar . formé

Interstitially " to the plagioclase-quartz mosaic as a mlnor

consticuent. The blotite In the mafic bands Is opticalty
‘gllgned, defining the follatlpn 'w]thln the band. Epidote
forms euhedral,;, to Subhedral. gralns, that exhibit a
symplectic 'ntergrowth with™ quartz. The gneiss at this
local'lty Is folded babout NE plunging fold axes. Numerous
small scale faults, having a - sinistral sense of
dlsplacement are( parallel to the fold axeg. Thg banding in

the gnelss Is cut by sihistral (E-W), sigmoldal shears with

associated dictyonitic migmatites _APlate 6D). The '

mlgmaélte—gnelss contacts are shar with tHe diktyonitic

migmnatites reaching widths of up 15 cm. Nebulitic

mlgmét!tes thqgn the banded gheiss, are Inferred to

represent the terminations or bouﬁdarles of'dlctyonltlc

4




Flgure A.5:

P
Geoliogy and sample location,

SW Marsha's Cove
geochranology sulite. -
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migmatites. The foliated tonal|te (83-218) Is less abundant

than the banded tonalite having a total thickness of I m.

A.2.8 Hopedale Gnelss

-

The Hopedale Ghelss sulte (HG) comes from the mainiand
shore, due south. of Manue! Island (Figure A.1). .Five
sampies ﬁﬁere . Collected over & 1.5 m sectlion of banded,
migmatized gneliss, wlith band -parallel pinch and swei |
pggmatltes (Platg 108) .

The flve samples at this locality represent a wide

var lat ion In buik composition and mineralogy. Sample 83-232

Is characterized by 1) bilotite and other mafic minerals
condbntrated In  wispy 'lenses and 2) the presence of th;n,
lntense!y foided migmatitic maferldl. disrupted by dextral
.shears (Plate 10B). One of khe larger migmatite layers
[(35—237) occurs atong the contact between the'mlgmatlzed
unilt of grey gneiss and a maflc—rlch, migmatite poor unij*
H_J(BB—Zﬁg): Sample 83-233 consists of plagioclase-biotite-
hofnblendg—epldete-quartz. int2rpreteq to bg a relétlv?ly
mafic-rich ho@lzon developed In the protollith of the grey
‘gnelss. The' mlgmatltes. within this semple . parallel he
Contact with the gnel;s, are roorystalllzed and exhiblt a
follation. In Plate 108 the ‘dark band at the lower teft
portloﬁ of the photo appears identlggl to samplie 83-233
except the latter contains  several calc-silicate pods,
congordant éo the F;}latlon within the iayer.

In contrast sample 83-234 Is a blotite tonalite lack tng

extensive migmatites, with biotlte displaying a random




-
.

orientation. Granophyric and myrheklt!c lntergrowths of
felsic minerals . are - co&mon. K-feldspar In this sampile
occurs Interstitially to plagiocliase and’ qQuartz, and as
larger gralﬁs (up to 6.75 mm) . This sample Is cut by
noﬁ—recrystalllzed phiebitic to stromatic 'm(gmatltjc

‘

material (sampile 83-235).
Korstgard and  Ermanovics “(19845‘ lnterpreg ‘these
tithologic assoc]atlons. .\, mlgmatlzgd Maggo gﬁgjss with
amphiboiite lnclusfong_ cuf by ‘Hoéedafe dykes, as
const]tutlng the  elements, which dur ing Hopedatiian (Dﬁ+2)

deformation foirmed the Hopedale GneWFs.

A.2.7 bBilack Head Tlcklé

The Black Head Tickle sulte (BH) compr ises 8 samples of
foltated to banded biotite and hornblende tonaljte. Blotite
tbnallte, ldentical to <that exposed on Hypothesis Istand,

is the predominant |1thology (Flgure A.8) with the follated

.

variety belng the most common. Hornblende tonal|te occurs

as’' boudins wlithin the blot}te tonalite (Plate 5D). The
boudins vary in sl.ze, (0.5 m wide X 1.2-1.5 m long), are’
traceat le along strike and are concordant tc the follatlion
In the biotite-rich tonalite. The blofltg—rlch llitheclogles
from E.ack Head contain sagenitic biotite, (see Section
Hopedale dykes at this locality are clino-
pyroxere -bearing and concordanf to the follatlon withir the
greiss.
fhe deqree of shearing at this locallty Is minor, only

one shear, with assoclated dictyonltic migmatite was
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Figure A.6: Geology and sample Tocation for the

- . »
.

geochronotogy sulte.
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obs:rved (Plzte 6C). The shear, 1.5 m long, exhibits a

sigmoidat sShape with a sSinistral shear sense, The

terminations of the shear, marked by nebullitic migmatites,

are concordant to the follation in the gnelsQ. In at)
respects, this locality 'resembles the MI, HI ang PP samp |l e
sites. The presencé of this shear Is the onty visibie
evidence of Flordian overprinting. Several! follated,
recrystailllized pegmatites paratiel the follation In the

tonaiite at this locallity.

A.2:8 Dead Dog Point

Dead Dog Polnt (DP; an Informal name; Flgure A, 1)
represents an area of extreme F‘o;dlan overprinting of the

Hopedalian Maggo gnelss. The gneiss at this locallty Is

R

well banded, mligmatized, horrblende tonalite. The samples

for this suite come from two localtities near Dead Dog

*

Point, separated by 350 m. Two samples, £3-238 and 83-239,

»

consisting of foilated to bvLanded hornblende (up to 1 cm) .

tonaltlite are inferrod to resut t from Fiordlan metamorphiism.

‘At this locality there a“e massive coarse gratned
amphibolite pods (Weel;es assoclation ?) and softbail sizedy
anorthosite Inclusions.

The remalning samples represent three distinct
lithnologles, separated from a single large block, collected
from the extreme tip of Dead Dog Point (Plate 10C). Sample
é'3—24& A  _wispy foliated to banded hornblende tonalite,
exhibits two generations of hornblende growth. The first

occurs In the thin Nisgcy leyers, has a graln slze of 0.2 mm

-
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and I's commonly assoclated with _bliotite. The s-=2cond
generation hornblende, Is coarser gralned (up to 2.5 'mm)
and occurs |n distinct layers within the gnelss. This iater
nornb t ende is attributed to result from Fiordian
metamor(:)hlsm. |

The remaining samples result from separation éf the
atove distinct llthologies from each other. Sampie 83~243
conslists of the flilner gralned hornblende gnelss and 83-244,
v

contains the coarser grained hornblende.

A.2.9 Pilllarusik Bay

This sulte (5 samples) was collected, along a 2.5 km

stretch on the east side of Pililaruslk Bay (PB) (Filgure
2.7), to document the progressive effects of Flordian
ocverprinting. Samp ies I'n this suite are fo! lated biotite

tonalite, with two sampies having up to 10 % (visuai
estimate) K-feldspar, which reaches 3 mm In sl ze. Samples.
(IR ‘:hls sulte exhib.t vary ling deyrees of .aiteratlon in the
form of epldote and sericlte after plagloclase, ' and
chiorite after blotite. .

Sémple 83-142 Is & tbtanded gnelss, with stromatic and
phiebitic migmatites characterized by the presence of
hornb'ende, produced during the Fiordian metamorphism. At

« .
this locality "tha gnelss has a'granular weather Ing texture

whereas the remainder of the loca!ltl.es JAre more resistant

tO weathering, At other tccalltles, mlgimatH:lcmaterlal

‘emp laced into the gneliss during the Hopedal ian and earliler

events becomes extensively recrys.ailized and follated

during the Fiord!ar. *event.




>

A:Z.IO Dyke 1s'and Suitrm

The Dyké tstand ‘?sulte wa: collected -by O. Bricgwater,
during the 1981 fileld sev,,:rson. from the extreme easte-n edge
of “he map area (Figure A.Q. The sample site was vis tec
by the author during the 1982 season. The sampies from Dyke

Isltand (D1) .represent a homogeneous suite of weak |y
foliated biotite trondhjemite to blotite tonai’lteA The
percentage of K-feldspar In the Dyke‘ Istand sampies‘is | ow .
The K~feldspar occurs as small, < 0.1 mm, grains
interstitial to the more abundant plagloclase and cuartz..
Hopedale dykes at this locality are b’b‘!dlnaged, foiaed and
contain accumulat ions of plagloclase ' crysfals. The
deformat {on observed to affect the dykes bhas been
‘attributed to the Hopedallan event (Dn,2), w.th no

visible effects of Flordlan def.rmatlon (Ermanovlqs. pers .

comm., 1883).

A.2.11 South East Double Isiand

This suite of a saméles comes from a smatl isiany at
the southeastern end of the Do'uble'ls!andrs (SED!: chain
(Figure a.1), )

The samples are domlnant!l'y hornblende tronaghjemite with
ninor amounts of blotite trondhjemite. This tithotogy has
beean Interpreted by Ermanovics et al. (1982-) to Intrude the
Dyke Istand | 1thology. The grailn size of the gnelss at this

tccaltity is coarser (0.5 40 3 mm) than at other localities

throughout the study area. Hornblende has a rasdom

orilentaticn and displays lrrational grain boundaries with

r
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other minerat specles., .Blot{te exhlgltS' rare sagenitic
textures anc deflheg a weak follation within the gneiss,
The trondhjemite Is cut by minor amourts of migmatlitic
ieuzosomes +that vary from 0.5 m to 2.0m in length and 5.0
to 10.0 cm In width., The |eucosomas are wispy In places,
form weak nebul itic patches Qlth margins Character ized by
new hornblerde growth, up-to 1.0 em In size. The dnelss IS
also qut by very fline ;o fine gralne&, weékly
recrystal!ized aplitic dykes paratiel to the follation.

A.2.12 Next Bay North

Thre * Next Bat North (NBN) geochronology sulte was

coliected at three localities, over 2 km, along the
]

mainland coast ’southwest of Napatallk !stand along the
north  shcre of Kanglluaksuakolul: Tagani (Figure A.l).fThe 5
samp les were ol lected from within an area of preserveg
Hopédallan dome in (bn42) bordered by zones of Fiordian
reworking (Dpj.2). Sample 83-269. from the Hopedaitan si-e
~7 one regicr of Flardlan overprinting, Is a garnet-bearing
blotite trondhjemite, which hosts abundant enclaves of
anorthoslte and. related lltholégles.

Threa samplaes (83-272 - 274) come from an aree
-clsp‘a;T%g Qell deveioped - Hopedal lan migmatites. These
samples are banded to foliated hornblende trondhjemite,
with hornblende. up to 0.75 mm long, hostlng rounded

anorthosite xenoliths. The final sampile local ity (83-293,

294) Is” §DO m to the north of the previous locatton. The

gneiss consists of banded blotlte trondhjemite (83-2%3)
R / .




~ T

-

wlith concordant, cllnopyroxene»begring Hopedai e dykes
‘ -
(83-292). Minor amounts of follated biotite tonallte

(83-294) form  concordant sheets within the bandeqg

trondhjemite. This l1thology \yretains evidence of an
’ ]

internal fabric (Pre-Hopedal ian D}+1) that Is mot seean to

affect the banded gnelss hostling It.
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Sampllng

samples were
by

cgtzﬁct?d for all lith>logies present in

{‘

the study area. The majority ofvsamples were col lected by

tme author, these samples have no initials as a prefix.
Samp?es collected by B.J. Fryer and D. Bridgwater are
preflxéd by BF ana DB-respectlvely.

All samples, Whether to be used fer major, trace, REE
or Rb?Sr Isotopic stydies we e collected with the ald of ;ﬁ
Atlas Copco “Cobra Super " gas povered dri ! emnloying the
plug and ‘faather methoa. The drllf facilitated the
collection of otherwise inaccessible samﬁles, Il .e. from
relqtlvely smaoth  surfaces. which wsre geqerally the leéast
Vidgbly effected by late FracturlngE alteration and epldote
veining. These first stage samples, welghing up to 75 kg,
were reduced Fo «< 4 cm size chips ocn tive outcrop to ensure

:

anr adcqu&tg\ squly o( fresh materia) was avallable and to

reduce one possibie source of laboratory contamination. At

- \
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the same time a hand sample,/for sectioning uﬁd staln}ng
was corlectedf Upon returning from the field, samples ‘{:e
passed throhgh a Braun Chlipmunk Jaw Crusher {o reduce Qhe
chips to <« 1 cm size. Each sample was thean passed through a
riffle splitter to reduce the sample volume to <150 mi,
priot to pulverizing “In a Slebtechnlk "Tama" swing mii}
using a tungsten carbide bowl! ., Sampies were run in the
pulverizer for 60 seconds or less to prodUc. a h?mogeneou§
powder of < 200 mesh. '
Between e&ch sample the law crusher, after stflpplng
down, and the riffle spilitter were vacuumed , washed(mown
wlgh methanol ana blown Ary with compressed air. ™ The
shatterbox was‘ vacuumed out, washed down with water, blown
dry, rinsed wlth methano! and btown dry betyeen each
sampLg. bur§ng all sfages In the crushing brocaJure a hlgh
level of cleanliness was halntalned to reduce possible
source§‘of-lnter-samole contamination.

\
8.2 Major Etement Analysis

Ma ior elementg were determined by atomic abbsourpt lon

(AA) spectrometry using a Perkin Elmer digitized
P . .

spectrometer. on 0.1 3 allquots of rock powder that had been

sub jected to a hot hydrofluoric acid digestion fol lowed by

ditution in a sa'urated borlc aclid - distilicd water.
:olution (1:3 vol.:vol.). Determination of S, T, A,
Total Fe as Fe3* Mn, Na ang ¥hwere carried out cn tnts

solution, while Ca and Mg were determined cn a 5 mi aliquot

of the boric- acid solutlion ‘plus 10 m| La:Os dituted to




50 mi. Ferrous iron was detgrmlned by tiirat:on with
standard potas#lum dichromate solution (Maxwell. 1968) .
P205 was determined by colorimetry (Maxwel |, 1968 .
"Loss on IgnltlonJi (Loi) values were determlined on aili
samples after heating 1In porcelaln crucibles at 1Q&p cc
for 2 hours in a muffle furnace:. G. Andf%ws, Department of
rth Sciences. " Memorial Unlverslfy performed the AA
analySes. ’ ~
Aécuracy of the ' AA° anatysgis l's détermlned‘ through
repeated anglysis of lnternational standards. The resuits
of repeated analysis of USGS_standard rock powder GSP-1 are
given In Table B. 1.

8.3 Trace Element Analyses

Trace elements were determined with a Philips 1450
B 4 .

X-ray fluoresence . spectrometer, wilth on Ilne ’data
reduction, calibrated against Internationa! rock standards.
Samp!es,? were run as 40‘ mm diameter, Pressed pellets

bprepared from a homogeneous mixture of 10 g of rock_  powder

and 1.3-1.4 g of pheno! formaldehyde subjected to 50 MPa

pressure for 10 seconds. The resulting pellets were heated
in a mufflf furnace for 20 minutes at 209 ©c.

USGS standara powder peliets were run fas  urnknowns
Interspersed with 'samples from this study. AveEage resutts
of 14" replicate determinations on GSP-1, with one standard
devlatlon ‘and the accepted values (Abbey, 1982) in brackets
are; Pb 54, 1 (4.0; 54); Th 107'2'(4.4; 105); U 4.3 (2.4,

2.1); Rb 251.8 (4.2, 250); 'sr 228.2 (2.2; 240Y); Y 29.2




Table B.1. Accuracy anl precision results calculated from -

~

replicate analysis of USGS standard GSP-1

determined by AAS.

Published No. of Mean Standarg’

value® Analyses (wt %) - Deviation

* From Abbey (1283)




(5.2;- 29); Zr 495.2 (8.20; 500); Nb 28.71 (0.9; 23); zn

v

99.7 “(2.4; 105); Cu 44.i (5.7; 33): Ni 10.2 (2.6; 9); Ba

329.1  (75.4; 1300); V 53.5 (¥.3; 54); Cr 7.8 (5.2 12); Ga

20.4 (2.0; 23).

Easton (19582) has demonstrated that the - ef fects of
~/

del iberate >¢ross contaminat lon of samples and both fleid

ang laboratory dup! icates are wlthin the limits of

v
-

anajytical uncertainty.

B.4 Rare Earth Elemants Anaiysls

FRare earth elements were analyzed by the thin fiim
X-ray fluoreéenée mélhoa of Ebi (1972) as modi fied by Fryer
(1977 18984 pers. comm. ). The method empioyedlln this study
ls’outllned In Tabie B.2( » <

Sampl es \‘were calibrated . against International rock
sStandards . Resuits ?or USGS standara\Gfﬁ, a granite, are
presented In Flgure B.1. ThquﬁN determinations are within
30% of the Published values except for Sm and Gd. The

higher error on these elements Is the result ot

fracticnation of these .elements within_the columns and/or

| ow sample ylelds. The estlmafed Breclslon of the XRF'REE
meth?d }s +/—- 10% (Fryer, i977). A me;;ure 6f the preclsion
of this method |s glveﬁ. In Figure B.2, where %0
determinations on a Brazilian basait, supnlied by B.J.
Fryer, agre p}osented. The samplies with lower ylelds (<50%)
failli outside the |imits of preclslop for this method due to

fractionation of the REE In the columns. All samples are

within anatytical uncertainty of one another, excepting Dy




\

Table B.2: Procedure for Rare Earth Earth Separation
SampTe Dissolution

1) Weigh 0.5 to 2.0 g Into a 100 m!I Tefion beaker

2) Add 15 ml HF + 2 mi HCI104., evaporate to dryness

3) Add 15 ml HF, evaporate to dryness

4) - Add 15 mi 2N  HCI + 2 mi HCIO4, evaporate to

dryness ) ‘ ’

5) Add 15 mI 2N HC!, evaporate to dryness

6) Add 5 mi 2N HC1I, warm beaker unti | sampls s |n

solution
7) Dllute solution to 1IN HCI with distliled water
lon Exchange separation of the REE

fon . exchange separation Is carried out In glass ceiumns
- 18 X 1 cm fillad to a height of 15 em with a strong
catlon exchange resin (Amber!lite CG 120, Na form, 100-200
mesh) . Prior to placing the sample onto the column, the
resin has been cleaned with BN HCI, repecked wWith distilled
water and re-equliibrated with 2N HC I .

8) Sample solutlon -1s flitersd onto the column, After
addition the fiitar paper Is rinsed with 2N HC!,
elution proceads as foilows.

Remove funnel and wash slides of the columns with 5§

mi 2N HC! to remove droplets and CNsure samplie Is

¥ gdbsorbed onto res!n bed. Repeat

10) Té remove ali cations up to and.including Sr add
105 mi 2N HCI. Discard ejyted solution,

11) Clean stbpcock and column tip with distilied water.
Place clean tefion beaker upder coiumn.

12) Add 5 m! 6N HCI to equllibrate resin with 8N HC! .

13) Add 115 ml 6N HC! to complete elution of REE group
into beaker. : AN

14) Add 1 drop HCI104 to each baaker andg evaporate
solutlon to dryness.

9)
L4

Samplie Clecan Up . .

To ensure a clean sampie a second pass’through'a smal |
glass column, 10 X 0.75 cm, fitled to { helght of 6 cm with
Amberiite resin is performeq. In the sample Clean wup
procedure HNO3 Is employed asa the elutant. The resin |s
cleaned with B8N HNO4, repacked and equliibrated with 2N
HN03 . . » ) i
15) Preparing samples for the columns. Aad 20 ml B8N

HNO3 to the sampies andg evaporate to dryness.

Add 1-2 mP 2N HNOa to each sampie to put them

“Into solution. The sampies are ready to be |oaded

onto the columns. <

Pour solution directly onto the columns, rinsing in

with 2N HN03. approxsirately 5 mj. .

Separation of the REE. Wash down the sides of the

columns with 1-2 m! 2N HN03. Repeat.

[y
VLd




vable B.2: contlnued

Discard.

19) Piace a clean abeiied 30 m! Tefion beakgr under
the columns. Add 14 m) 8N HNO3 and |et drain.

20) Place beakers on a hotplate and evaporate tao
dryness. Dilute the solution to 1IN HC! with
distilied water

18, A3d 21 mI 2N ?doa to each column and let drain.

Loadlng_;amﬁle§ onto lon Exchange Papers. .
Samples are picked Up in <.25N HC!, wusling a 50 |
Erpendorf,. automatic Plpette, and placed In the centre of an
lon exchange paper (Reeve Ange|! SA-2) that has been cut and
filtted onto a cardboard .backing ring. when the paper has
daried It Is stored In a labelied coln'envelope prior to
analysls on the XRF . -




By '
Filgure B.1. REE resulits -or USGS standard sample G-2 as

determined In  tnis Study by the thin ¢iim XRF '

method. Results are compared to publ i shed vailyes.







B.2: Preclislon of the thin flim XRF method of

determining REE distributions. The sample run Is a

Brazitlan basalt suppiied by B.J. Fryer. The

values accompanyting the symbols refer to the
percent of sample yletld, as determined using a Tm
splke. The samples with lower Tm ylelds resylt tn

higher abundances for the same sample.
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values which &are witaln JO% of each other. REE ., piots are
normalized lto the chondritic values reported by Masuda et
cal. (1973, divided by 1.2. Chondrite normalizing factprs
(in pPom) are La 0.315; Ce 0.813;°Nd 0.897; Sm 0.192; Eu
0.0722; Gd 0.25?; Oy 0.325; £} 0.213; Yb 0.208. 1

in all petrogenetic discussions only samples with
Chemical y'eids >60% are:consldered. The 1ow )Ields,‘ In 20%
of all sampl!es analyzed, are the result of either loss of
sample solution dur it ng processing or fractionation of the
REE on theh columns, l.e. over eiution and loss of Tm and |

HREE. -

t_\.;
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Appendix C <
RUBICIUM - STRONTIUM |SOTOPIC DATING METHODS
.
[ ]
C.1 Rubidium-Strontium Analyslis .
Rubidium - strentium ratios were determined by X-ray

fluoresence on the Same pressed powder pellets used for

trace eilement Jdeterminations. RAubidium and strontium values

and the 87Rb/555r rat!'os are brsed on a minimum of ten
rerilicate aﬁ;lyses ‘and callbrated” agalns% International
. Yock standards. 1JSGS standard sample W-1 was run with ea~h
- set of Maggo Gneiss samples. A total of 120 determinatidns
on  W-t (Table €C.1) yield mean values for Rb and Sr of 22.1
+/-- 0.5 and 188.5 +/- 0.8 ppm, respectively. E;tlmatec
orecisinn of tre rublidium and strontium contents s 1% (.
slgma) or 0.5 ppm, whichever Is lower . The precision of the
ruoidium -~ strontium ratlos Is 1.5% (1 sigma) or befter.‘
Table C.2 presents results of duplicate determinatlions of
Rb and S- and the corresponding 87Rb)383r ratios for

s samples trom this study usgd to define the precislion of L he

detetm-natlons.

00gs0 ~




Table C.1, Resulits of replicate analyses on USGS standarg
sample W-1 for Rb and Sr, In ppm, with the
corresponding 87Rb/GBSr ratio, The errors
quoted ars for 1 standard deviation about the

> mean . ‘ )

ps]

D -BNNGONN WO

Sr 87pp /83g,
188. ' .343
187, .341%
188. .325
188, .341
-190. .328
187. .324
188. .347
189. .347
188, .340
187. .34y

Run Cycles
1 15 . 22,
2 10 22.
3 10 21,
4 10 22.
5 10 21.
6 15 21,
7 186 22.
8 15 22.
9 10 22.
1C 10 22.

WWODmNWWEeomon
CoOooooco0o0o0O0

Mean . 22. 188.
Accepted Values 21 190

.339
. 320

(o Ne)

v
*

- From A»sbey (1982)




of duplicate analyses of Rb and Sr, in -

Table C. 2. Results
ppm, and the corresponding a7Rb/563r ratio
for geochronology samples from this study.
Conten}s are based on a minimum of 10 rep! lcate
determinations by XRF analydis. Errors (s)
Quoted are for 1 standard deviation about <ha
mean.

Sample Rb s Sr s ~87pp,88s, " o

82-76 =

(15)"° 48 .5 0.3 270.0 0.8 0.520 0.003 s
(10) 48 .4 0.3 270.1 0.7 0.519 0.004
82-78 .
(15) 42.8 0.2 421.8 1 0.294 . 0.002 N
(10) 41.7 0.3 418.7 1.2 0.288 0.002
i 83-184
(10) 68.6 0.4 752 .6 2.4 0.264 0.001
(10) 88.4 0.4 75z.0 2.8 0.2¢e3 0.001 -
‘83-216 . : v
(15) 42.2 .2 253.3 0.6 0.483 0.002
(10) 41.7 C.3 250.8 1.0 0.481 0.002
83-238
(15) 9.7 .4 431.8 1.2 0.333 0.002
(10) 49.6 0.2 428.6 1.8 0.335" D.002
B3-2t8 .
(10) 40.5 2.4 643.0 2.5 0.183 0.001
(10) "39.8 0.4 641.7 2.4 0.180 0.002
83-294 - : :
" (10) 35.7 0.4 349.0 1.0 0.296 0.003
(10) 35.¢ 0.4 347.8 -1.7 0.298 0.003
83-315
(10) 45.8- 0.3 649.9 i.3 0.204 0.001
(10) 45.9 0.4 t43.86 1.7 0.2086 0.002
]
[2¥)

&
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C.2 Strontlum Analysls'

Throughout the strontium separation the concentraticn
of HCI used was 2N, (S.G. = 1,035 +/- 3.001) made from
Quartz distilled vSN HCI". Strontium separation was carriea
out on 0.2 fo 0.4 g allquots of rock powder.'Table C.3 is a
summary of the sample dissolution and lon  exchange
procedure emplioyed for strontium sesaratlon.

Strontium from the final solution was loaded as the
phosphate onto a degassed, single tantaium fllament using
H3POg4 . Six samples were loaded 'on each turret ang

analyzed on a vacuum Generators Micromass 30 mass

Sipectrometer, Samples were ‘4run at fllament currents from
2.0 to 2.8 amperes, An blocks of 10 cycles, with 4 to 20
blocks counted for eacn sample. Each cyc'!e Involved

counting backgrounds °“8X, eand the following Sr peaks: 86 ;
11X, 87; 8X, 88; 4X. At the end of each cycle the following
rattlos are ' calculated: 1) 865,885, 2) the raw
87sr,88g, and 3) t e 875y ,83s, normallzed to
885r/88s, ratlo of 0.1194.

\ At the completion of 10 cycles of data collection, the
mean 875r/88s5r  ratic  for trat biock was calculated. The
8?Sr/aSSr ratio for a sample |s taken- as the mean of
the mean valués for each block. Errors quoted for each
'sotopic d&termlnatlon are - at the 1 sigma level. Analyses
of the NBS 987 strontluqﬂ carbonate et MUN‘yleld a mean

value of 0.71030 +/~ 0.00091 (1 sigma) for 28

determinations between Ociober 8, 1984 and Aprii e, 19858

by 3 analysts.




Tabhle ©.3: Prucedure fHr Sr Separation.
L 2
Sample Dissotution .

1) Weigh 0.2 to 0.4 g Into a 100 m! Teflion beaker

2) Add 1£ m! HF + 2 ml HCIO4, evaporate to dryness

3) Add 15 m} HF, evaporate to dryness

4) Add 15 ml 2N HCI! + 2 ml HCIO4, evaporate tco

dryness .
5) Add 15 mi 2N HCI, evaporate to dryness
6) Add 5 ml 2N HCiI, warm beaker unti! sampte Is Tn
solution

7y Dilute solutlon to IN HCI with dlstllleq water

ton Exchange Separation .

lchn exchange separation (s carried cut In gltass columns
- 18 X 1 cm fllled to a height of 15 cm with a strong
catlon exchange resin (Amberilte CG 120, Na form, 100-200

‘mesh). Prior to ptlacing the sample onto the column the

resin has been cleaned with 6N HCI, repacked with distiliec
water and reequltlibrated with 30 ml 2N HCt, )

8) Sanlple solution s fllitered onto the column, the
fu%hels belng removed after the sample has dralned
coihpletely onto tue résin,

9) Elution with 2; 3; 55; 10; 10; 6§ mlI of 2N HC!. Each
Indivicdual aliquot has drained completely prior to
the addition next atlquot. Solution I3 discarded

10; Add 30 m! 2N HCIl, collect and evaporate to dryness.

Sampie Clean Up
TO ensure a cliean sampie a second pass through a smali
glass column, 10 X 0.75 cm. fllled to a height of 8 cm wlth

Amber |l te resin Is performed. The smail columns are
cleaned, repacked and re-equllibrated In the same manner as
‘the farge columns, howaver reduced acld volumes are
required.

11) Add 5 mi S5N-HC) to sample to bring It Into solution
12) Dilute the sofuticon to 1IN HCI with distl!lied water
.13) Pour the sampie directiy onto the resin

14 ElJute with 1; 1;: 6; 6; 5§ ml 2N HCI, allowing each

: ailqgiot to drain completely. Solution i 8
discarded.

15) Adad & + 3 mli 2N HC), collect and evaporate to
dryness '

16) Upon completion of the evaporation the sample is
picked using a 50 I Eppendorf pipette and a
ollute HaPO4 acid solution and stored In.a
labelled, tightly capped vial for analysis on the
mass SsSpectrometer. ;?




The author performed the Sr Separations on al! 1982
samplies. T. Finn, Depar tment of Earth sciences, Memor | a .
University, per formed the sr sSeparations on all 1983

samples.
»” .

c.3 Regression Analysis

All sampdes .analyzed for 87Sr/85$r are ncrmalizes

»

to a 87sr /303, value of - 0.1194, Isochrons were

” .
regressed using a least sSquares fit similar to Brooks et

al. (1968). The . regressions w;re carried out on a Hewiett
Packard system 9845A desktop computer and piotted on a
Hewlett Packard 7470A plotter using programs;wrltten by D.
Press and H. Longerich, Department of Earth Sclences,
Memor ia |l Unlverslty. :

A measure of the geological errorvassoqlated with an
individuai regression is givenhby the MSWD (Mean Square of

the Weighted Deviates). The MswD !'s a statistical function

which evaluates the contribution of anaiytical €rror

‘Mechilne, analyst) vs. the geclogical error to . age

deterrination. The higher the ﬁSWD_ the gieater s the
ceoiozical error., Brooks et a}. (1972) suPgest that for an
MSWD > 2.5 t?e Samples used In the regression define an

v
errorchron rather than a trye Isochron,

v
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Appendix D

MAJOR, THRACE AND RARE EARTH ELEMENT RESULTS

FOR_MAGGO GNE ISS AND HOPEDALE DYKES
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Lic-:ie Gneiss Phase of LLe Maggo Gneiss

e e avaw

Tonalite Gneiws

az-78s 83-1c2 a3z~ 0% = -2%3% 8r-272 83-274 8%-10e
51672 .8.70 ST lu St &l 30 59.20 60.20 o7 .6y
v .74 .5 TN a0l .
1%, 30 5. 6u 15.30 M TN
5. I .17 6.83 J.o8
.1 -1c .12 At
a.52 =.8% 3.73 .oy
1,75 7.3 5.88 Z.9s
.12 4.08 3,23 4.%8 3
2.a0 .96 1.49 2.38
13 .0e 1z .14
.87 + 38 .41 .-
.52 99.52 99.21 3. 472
Elemerits (ppm)
oy 3 2 7 4 9 2 7 11
TH 3 I3 = 2 4 1 2 11
8] i R
b 4 7 16 90 11 38 55 10 i e
Sr 258 445 160 217 269 253 74 02 o8z 718
% 27 7 21 24 19 14 25 22 17 s
Zr iTs 3 144 110 =8 77 , 7’8 77 9 139
~ND & 1 a 11 o s 7 & 11
In 52 b6 43 943 78 &% 789 48 L8
Cu z8 3t . 14 10 44 13 51 22 27
Ny 41 3 &2 41 90 42 76 66
Ba 51 73 &8 181 8g 132 1646 122 68 B60
v 3z 110 133 148 179 117 257 169 168 . 43
cr 2, 17 8% ' 59 L 175 &° 114 126 =
Ga 19 22 14 21 17 21 21 16 18 16 \
Ra{e Earth Elements (ppm)
La 4.50 o 23.30 15.80 17.70 8. 30
Ce 12.60 54.00 33.80 42, 20 19.00
Pr 2.10 6.50 4.50 5.30 2. 40
Na!? 10.4a0 2s.70 15.50 20.50 10.70
Sm 2.40 5.20 5 3.90 3.40 2.60
Eu .80 .70 Y .s0 .50 - .90
Gd 2.50 6.00 4,10 3.80 3.30
Dy 1.90 5.40 5.790 3.40 3.00
Er .60 2.40 1.70 160 2.20
Yb .30 1.80 .70 1.00 1.50 "
Lu
SUmMREE t. 00 za.10 132,10 -1.00 86.80 99, 40 -1.00 53.90 .
Na /K 13,03 6.17 4.13 1.38 4.23 2.84 1.80 3.92 332 1.96
V/Eb 747,09 04.n2 447,22 236.57 724.28 334.20 259.53 656,38 18,52 w279
K/Ba S8, 60 94,34 i18.78 113.71 90.53 93.48 85.99 39.18 1.13 20.u4
ar -
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a5y
100 I
1:032 .50
AT . 1.0
Feroy! 5.9°
Mn0 10
MgO - .27
Cald 2.95
NazZ0 3,69
K20 1.18
P205 o I
LOI t..2
TOTAL F3.09
[
™™
u
Rb 4
Sr 147
Y 17
Ir 118
Nb &
in 62
Cu .Y
Ni 28
Ra cl3
v 5
‘Cr as
Ga 18
La i3,
Ce 31.78
Fr .S
Nd 14,724
S S.19
Eu .99
Got S.10
Dy a.14
Er | )
s et
Lu
SumREE Ta.uH
Na.t K
k. Rt TECNT
k/Ra 35,

Tonalice hasd of the Magge Gnelss

e az-74a 32-Tap 82-74C 82-74ap 82-74€ 82-74aF 82-7a" a3-15 83-59 a3-62
IR 6L 00 HDL 6400 52.90 63.8G 61,5 61%. 80 64.30 62.80 6%, 60
a4 et LSt .55 .53 .55 .63 .53 .88 .60
{o. v 16. 1 16.460 le. oU 16.50 &, 20 16.60 15.30 16.10 15.40
<. =4 5. 4,98 s,A% 5.4 5. 7a &.32 5.02 6.18 5.23
S . .08 .05 .08 .09 .10 .08 .09 . .06
s IR 2.39 2.72 2.9 2.6¢ +3.30 3.05 2.42 2.16
a 3y 5. 50 \ 5.7 5.5 5.44 5.3 6.01 5.58 6.16 S.17
3. a4 4.1 3.2 a.10 " a.1s 3.99 .99 3.08 3.85 3.72
1.44 1.17 1.0 .87 1.04 1.25 1.37 1.38 1.01 1.14
L 11 10 .17 .2 .16 16 .13 .17 .12
33 A ) .78 .65 .80 <72 . &2 1.53 - 25 .46

.6 100, 03 .59 100,15 9,32 100.58 989.17 10C. 76 99.95 95.91 99. 66

Trace Elrments (ppm)
9 7 1 1 3 8 2 10 s 9
& ]
q 2 ! 9 ) 1
T} o7 0 24 2X 2 34 43 X6 26 41
Iz s 48 467 467 448 441 422 384 200 282
1o iz 1z 13 12 3 16 16 a8 24 3
110 27 8 93 3 81 91 sd &4 120’ 131
& 3 4 3 3 'y 3 s s 7 4
53 S 58 &0 &2 &0 61 64 59 59’ &0
11 U 25 25 b 17 26 37 41 27 28
11 20 14 ie 20 14 21 26 33 27 21
31 o 360 I36 57 347 53 397 262 131 208
az CY <7 a8e 100 92 92 119 98 102 78
~2 3% 44 27 ity 15 2 44 70 37 47
1 18 19 20 20 19 2% 2 24 18 17
Rare Earth Elomert- (ppm)
o
6.12 17.467 17.48 23.9% 18. 38 14,85 18.7% 1S5.74 9.20 15.20 27.70
14,12 37.89 40.56 50.71 42.13 35,467 42.87 2s.77 19.70 37.80 53.90
1.63 4.7 4.78 .23 4,40 4.1y 4.78 3.97 2. 4.50 S5.10
& 3T 19.34 18.97 21.93 19.63 17.54 20.02 17.8> 14.10 20.00 22.5%0
1.7 3.23 3019 4.2 3.81 .09 b 3.74 3.86 2.30 3.90 3.10
.8i L7 1.54 1.52 1.30 1.2 1.51 .60 .80 .20
1.97 2.79 2.88 3.62 3.z 2.82 X. 11 3.45 2.70 3.70 3.10
1.39 1.73 1.76 1.9: 2.15 1.78 2.02 1.96 2.30 . 3.30 2.60
L& a7 72 1.1¢ .96 .81 .52 .94 .80 1.40 .89
L2 .15, L2 .88 .85 .73 .27 .47 .50 1.60 .70
IRV .24

.32 ~ Y-} 1.7 116,84 9U.43 B83.14 7.97 ;6,19 “56. 00O ?2.20 119.70
N zosT TL.Ta 4.:2 4.71 .99 Z.19 2.9 2.2% J.81 3.24
Lan iSe e 574,99 388.%4  * 300.34 411,00 318, e 3. 89 318.13 322.38 230.7%
Y ‘e, @F 22,01 2%5.44 20.11 24,73 29. . 8. 64 42.71 63.98 46.38




. Tonalite Phase ot the Maggo Gneiss
83-11o N >-i47 . o 83-17? |I-202

6s. "

8

ib6

s

63

22

V4

3465 Je%
55

44 16

16 13

Rare Txrth Elements {ppm)

35.80 33.30
66.90 79.60
6.10 7.60
29.20 27.00
2.90 X. 80

- 30 . .50
3.10 3.00
2.4¢ 2.00
1.00 .80

130. 60

335,13
82.21  1i2.49




. . . . . e e v

i Tonalite Fhase of the Maggo Gneiss

i ‘ 52-21% R-Z16 ‘83-2.8 e R e |83-255 83-272 a3z-273 83-29%5 83-294
=02 67.80 KT, 202 b6 bu [N 65.460 &6.00 66,90 &5.80 64,90
T .45 .40 i .44 .62 .43 .44 . 16 . 40
F 14 '.l;'of-T 190 15, 00 1%. 70 14. 70 16.10 14,0 14,50 16.00 11,60
Fe™x kP .02 Ao 3,70 §. 24 5.489 4.69 2. 34 5.3
. MNO L, 7 YL Y .04 .11 .10 . 0% 1
MgQ 1.4 p.2n .0 3.é6 1.64 2.60 2.52 2.63 3.1
Ca0 3.94 4. 08 3,7, 3.90 5.88 S.14 . 4.68 4.92 5.25
Naz0 4.5 A tH .05 3.7 3.3%9 x.89 4.10 4.40 z.61
20 o 1.49 1.8 1.46 1.98 A 1.%6 1.33 1.2 1.35
P20%5 .06 .14 .02 I U Sl - 10 el .02 - Db
LOI .s7 .68 .53 .70 .16 .55 .42 .55 .67
TOTAL 99..30 8. e YR, O 7e.1Y 99.44 79.97 99.76 6. 463 99.56
-~_--.--,_____‘_..:,.x__ﬁ-_,_>, e e et S S .
Trace Elements (ppm) "
Fb 13 8 8 & 7 = 7 4 5 3 7
B Th 14 < ,ﬁ‘ = > a 1 & P
u 7 S I 2 3
Rb 50 47 S Sk 9 i 40 3 33 32 44 54
Sr 1 252 LR 435 274 239 25 459 199 353 407 as%
Y 16 13 = o ) 19 18 6 16 7 12 14
Ir 146 152 108 127 261 7 92 Exd a9 94 111 92
NG 2] S 1 = a o} 9 L} 7 3 2 : [
in o2 EIVE o a3 &4 &1 .- x5 49 s7 o) L ¥4
Cu 19 a3 47 5 2% 18 19 35 18 36 14
N1 L 21 b b htal =4 96 S6 12 23 16
Ba 215 179 264 o9 4 1.1 144 216 <07 343 398 328
. v 52 57 61 84 56 o0 0 3 71 62 100 56
Cr 59 o7 4t 121 S50 74 54 175 12 3 22
Ga 21 ) 3 < 19 20 22 17 17 15 17 19
s Rare tarth Elemente (ppm)} ‘
- La 23.80 18. 20 25.70 22. 40 4.10 7.60 14.10 7.10
Ce 4520 Z5. 50 49, GO 46, 0N 4.90 15.70 26.00 11.20
Fr 4.30 J.su 4.6 7.3 . 1.10 2.20 3.60 . 2.90
Nd 17.50 12.60 19,50 27.90 , 4.80 9.70 12.90 16.50
Sa I 2.80 1. 40 3.10 7.60 2.20 1.60 2.00 .
Eu . 6O R .60 .70 .30 .30
Ga 2.80 t. 40 3I.90 8.90 : 1.20 2.a0 1.50 3.20
Ly Z.4c¢ - 1Q 3.50 9.30 1.30 3. 40 2.20 2.70 -
Er 1.130 =0 . 1.20 2,30 .8O 1.60 .60 1.30
Vi .TO . .90 .60 .50
Lu »
131.70 ~-1.00 17.80 LY T8 £.40 -1.00 41.90
2.86 “3.08 .64 2.47 3.29 © o 2.8s 3.16
.. 7. ? i Q18,04 424, 27 376.272 290,47 304,79 23v.T1 X13.5 271.460 228.99
~"Fa Ve al.6o - IS 44. 4z, 954,62 101. 69 75,60 46.49 oL D N 32.91 30.03 37.70




Tronoch ) ea1te FPhase of the tagge Gnelws
87-22 82-42A H2-41,. 82-4°F H.- 454 82 498 82-51B 82-&7A
71.10 70,60 69, 8¢

.40 .40

15.70 15.50

2.83 2.49

- 04 .0e

1.4% .21
.42 2.91
4,27 b 4.86
1.49 1.94

T1.50
.18
15 40
1.4%9
(UhY

« o

N Od DL iy
L ANV

ey

434
9
123

-~

4]
18
25
4135
35
14

16

¢
v o

3]
u~
‘e
-
B TU (T~ =

INNDONDC Db aas

- N
Q A~
(L RPN € ]

o
A

(3}

12

10

66 X%/
a1 M

X 7

i 7

-

Rare Carth Elements (ppm,
.27
82.60
1.71
7.64
1.97
- 63
2.46
.70

.15

i78.14
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Trondhjem.te Phase of the Haggo Gneiss ~N - ” '
2 4 do-k48 “r- A 87 oA 72-70A a2-70c 82-76 82-77 83-24 8I-75 83-964 8%- 121 i
. - e S T e e
\ N si0? 35 2R /2.0 71030 T0.50 70,00 71.90 72.80 73.00 70.40 69,20 70.20 71.00
| T-a» T o0 .8 =3 .28 .31 .29 .16 .30 e .38 . X4
‘ “ fiTON 15, 7w LSRN 14 Hu 135, T 14.90 14, 50 14,50 18,60 4,90 15.80 15.¢D 14,20
L — W oo O 1.5 RO 1,04 2.74 7.71 2.73 {.%a 2.5 2.89 2.2 2.96
Mn{) .08 S04 PEER .03 .02 .0n « 0% LOX .03 .02 Ok
MgQU 1.3 9 121 1.2 ~1.446 1.54 A5 .55 .91 1.72 BUANY .96
Ca0 TLan 2. 65 R .98 2,95 2.86 2.87 2,72 3.24 3.30 3.2 3.47
NaZ0 . 4,87 LIRA 4.49 4,79 .35 4.3 4.7 4.3 4,.%¢ 4,29 4.3 4.06
LI0 1.6/ 1.61 1.51 1.5 1.67 1.87 1.40 1.72 1.49 1.62 1.9% 1.19
F205 Sy L0 RRaY S .08 . .04 .03 .0 .0t .10 .06
LoI .S .44 .55 .45 - 74 . &0 .34 .52 .54 .70 .50 .35
TOTAL F9.45 1GU, Q8 e, 8.8 98.75 100,25 9.9, 99.18 98. 95 98. 80 99.71 8. 65
Trace Ciements (ppm)
b & 5 4 5 8 5 4 10 13 11 10
‘ h q 1 6 12 8 2]
u 4 1 2 2 1
Rb a0 &2 55 =5 77 77 49 36 45 47 55 41
Sr 41z 340 333 363 243 28s 270 352 297 282 355 183
% 3 9 b 7 7 4 1 2 2 1 1 14
Ir 86 71 170 &7 2 8% 162 99 109 79 140 i1
Nb 4 4 7 4 S 5 ) & S
In 49 35 34 - o4 8 28 as 25 S - 37 h2)
Cu 8 14 17 7 11 24 35 2 23 &b 11 18 -
* N 7 13 I i0 23 32 . 12 32 1. 4 i
Ra 548 325 LR ST 279 b VS| 513 679 294 a37 698 . 259
© a5 15 33 bed 23 27 19 16 » 41 sS4 29 33
cr ! 5 31 1 a5 42 1 43 = 9 9
Ga Vi I 17 17 17 16 14 19 20 14 15 17
Y o4 - . k
i Rare Earth Elements (ppm) .
___________________________________________________________________________________________________ S —_—— .
La DRI ¢ 11.048 12.58 1;55 15.51 16.07 12,67 18. 60 36.60 51.20 33.80
Ce X3, 8> , Tl.76 25.98 X3.65 28.85 z2.08 25.29 3%.70 60.70 81.80 66.1C ‘
Fr .95 2013 c.87 2.70 1.96 2.94 2.27 4.40 6. 40 8.00 6.60
Nu 14,46 8.79 - 9.61 11.54 9.79 11.89 B.01 14.00 2C.20 28.30 25,70
Sm 2. 86 1.7¢ 2.32 1.93 1.42 2.24 1.01 1.40 1.70 2.00 3.90
k. .92 . b .71 .60 . &5 1.03 .62 .40 .40 « T
6d 2,40 1.53 2.01 i.58 1.39 2.0s 1.19 1.50 2.30 2.%0 3.40
Dy 1.74 .86 1.00 .5S .87 1.58 .22 1.60 1.00 3.0
Er LS Lo .35 .04 .24 .64 .01 .30 .80 1.%0
b -53 P Y=Y} -10 1.00 .
Lu .24 LG8 !
S7.79 —1.00 70.11 &0.67 71.7¢& 51.29 76.70 120.00 175.%50 146,00 )
5 2.97 ’\ Z.01 2.560 2.3 3.01 ©2.51 3.06 2.69% 2.3 3.41
3% 227.8% 237.92 192,49 201.55 258. 19 396,51 274.79 286.03 294,24 240.87
G& 29.01 34.87 47.68 59. 44 22,45 21,03 £2.06 30.77 23.18 z8.13




. - .
. - . ‘ - PR
—-— Trondh;emi1te Filase ./ the Haggy 6ol xs
. 8z-17a 8T-172 8T-17x #X-179 .  A3-179 I-i8o er-182 a3-184& 83-188 83-189 83-20¢ 83-217
. [T ke o 88 .61 bf 10 LS. 8 nN.53 71.40 70.10 69. &0 700 70,350 68,50 73.50
D .~ .15 a7 . R iy .79 C Ty .x8 .30 N .x8 .22
] - ala b L0 .o Lo LeLdu 15.%0 15,70 15,%0 14,50 15.80 18,20 <. o0 14,00
. Fe2u™' 1.1 JLET 1. F .39 1.79 2.19 RS 1.76 X. 46 3.60 .89
Fn0 ey od oL oo .22 03 oo ~a .03 .05 .05 .02
mgC i 1.4% .77 < -5 . .67 1.15 <65 1.39 1.42 .27
Cal 2.10 3.3 4. 1¢ T.e 2.30 .84 3. 49 3 75 3.866 .83 3. 00 2.92
NazO 5.97 ML 1.0 5,73 5.39 4.89 4,98 4 .28 a.57 3. 73 PO A a.53
ron 1.37 .22 1.4 1.74 1.60 95 1,06 T 1.7 1.46 1.00 1.84 1.30
PLOS -0 . Q5 .08 .12 P XX .02
[We)! .79 .69 . 8- 1.04 1.02 .32 .44 1,19 1.06 1.33 . &2 .84
TOTAL 93.4, 79.47 97.8%5 106,73 79.01 9.98 98.76 99.18 9.7 99.99 99.04 9B. 51 N
Trace Elements (ppm)
“ & N Y 5 13 6 13 8 6 8 a 8 7
| Th = 3 4 7 3 z 6 "3 2 5 ¢ 4 2 .
L 2 .
i Kb h&d 31 =9 47 3¢ 22 37 29 5 23 B84 , 28
‘ Sr 491 175 7S 397 . 450 59%. 510 29X 339 270 405 315
v 9 10 2 1 z & 1 9 . a
Zr 59 129 98 73 79 av 84 11 79 133 10S 65
NE 4 o] 3 q 3 1 s 5 7 z
Zn 4 46 w8 8 17 PR =9 46 2 a1 &7 135
Cu 17 19 23 5 15 21 & 13 13 35 13X 17
N1 10 19 L R 1 -} 10
Ba 281 278 43y 5353 317 .. 187 248 276 293 206 292 5
) v 9 59 64 19 17/ 24 o S0 5 60 54 13
cr 19 32 2 . 5 19 2 11 6 18
Ga 1a on 21 19 2 . 22 15 12 19 19 16 15
»
Rare Car*h Elem nte (ppm) -
La 21.20 19. 60 33.40 33.70 ° 2.30
Ce : 38.10 34.00 66,90 £6.40 1.60
Pr 4.50 4.70 . 6.80 &6.60
Nd 14.70 18.00 27.10 27.90 1.40
Son C.00 2.3¢ .10 4,40 -
L Eu .70 .70 .80 1.40 .70
3d 2.00 X. 10 i.80 5.00 .30
Dy 2.70 .40 1.48Cm 4,20 . &0
Er N .an .70 - 460 1.00 o .
Yt .70 % .10 1.00
Lo .
$ .
___________________________________________________________________________________________________________________________ B
SumREE £1.00 Q5,70 87.20 1.00 -1.00 -1.00 141.60 -1.00 -1.00 151.60 -1.00 6.90
i Na/F. 4.19 3.25 2.94 .01 3.37 S 75 4.57 3.68 <13 3.73 2.46 3.48 )
K/Rb 7448 DhH.61 b 43 379,19 348.84 320.464 224,07 334.82 46, 15. 3460. 83 191,79 372.02
¥./Ba T3.28 642 27.22 26.79 42.29 37.72 36.73 ase 41,35 40,29 S2.30 41,66
]
- L




Py p
t R .. N . . - © b h ot ———
/ N ' .
Trondh jemite Phasc of the Maggo Gneises )
- tx-218 3z2-129 Bo-242 8x-24a3 8X-247 8X-24%9 83-250 ‘83-253 e3-258 83~2%9 83,-2560 83-261
oo 7O A0 71‘.10 72.00 £ 50 71.60 ~0.50 70.10 70.10 71.60 73.10 72.00 71.80
o 0 LY .24 .54 .36 .76 .31 .34 .23 .23
®!) i 1. &0 14,50 15,50 iS 70, \5. 4 15.40 1%.70 15.60 15.70
- Feznx! 1.89 2,37 .41 1.88 1.91 2.70 3,50 1.46 1.82
MO .03 Y § .05 .03 02 .03 <08 O3 <. 02
MgOD .79 . 110 1.61 . Al .72 1.04 1.32 .48 .53
Cavl 2.7 ToL.99 . 3.82 4.2725 3.31 2. 21 3.3 .92 2.50 2.70
8 Nazp 5.7 4,40 4.18 4.%4 4,79 5.23 4,80 4.35 5.47 5.4
K20 - 1.2 1.4 1,13 1.38 1.36 1.5 1.48 1.40 1.54 1.41
P2 .18 .04 .07 il .00 1S .10 .09 .0L .07 .
LCI1 .30 Mg &0 . bu .12 .24 .31 .41 .26 .28
= TOTAL G 99, 30 106,25 100,77 99.94 97.37 99,08 100.49 99,23 99.63
o ——— o e e e e el a i Smbaind —_— ——— —_— ._—_—_.‘.._4,_-__...—_._.-___" ____________________________________________________________________
! Trace Elements (ppm) -
_________________________ A e e e
D 9 4 s 8 3 13 s 5 8 6 . A
Th 15 7 3 & 6 hd 2 <Q L
U . 3 2 1 1 2 .
Rb 43 S0 33 a6 48 as =5 ag 41 34 sa 30
s 372 Tas 61 367 437 464 962 33z 643 374 6346 ~ 400
¥ 1 1 7 7 2 3 S 2 7 7 2
Ir 8° 0 103 126 BLs 75 120 93 74 204 : 54 81
N 4 2 q 1 1 2 2 3 2
n b 3t 42 , 36 2 41 47 26 42 23 31
Cu 19 2 25 17 1= W, 20 14 16 12 13 ‘
Nt LI L 9 17 5 o 9 10 : 2
Q Ba 17y 248 . 2q) 203 236 =27 44 t 21w 287 139 190 272 '
v _ 2 21 S 66 23 .22 28 =7 14 15 21 ‘
- Cr /’ 11 S5 18 29 1 5 /2(1’
2




-

T‘T.rndh_jecx te Phase of the Raggr Greiss

83-2<3 BX-27¢ 8I-277 83-2702 83-177 83-281 83-282 B3-293 a3-294
72.50 70,50 72.10 L 71n 70. 82 72,10 72.10 70090 71.60
L33 .2 .22 Miget .34 -a9 . .38 .16
14,00 14. 40 14,90 14,7 15,00 1. 80 14.60 15,00 15.90
1.75 2.22 1.76 i.8s6 23R 2.1% 2.5” .17 1,05
SOa . .05 .03 . .O% 05 .02 .04 05 .ol
1.04 1.37 B T s 1.14 1.52 .29 .82 1.19 .81
e z.43 2.89 3.02 o.8x x.05 3.02 2.87 3.5 3.17
. 4.0 8, 6¢ 4.8a 8,72 473 4.87 4.30 4.44 4.93
1.26 .58 1.47 1.57 1.49 1.8% 1.36 1.30 1.80 -
Y .07 .16 .10 12 .09 .10 .08 .04
.58 .72 .37 .26 .4 .2 .72 .29 .29
79.18 99.94 97_a9 92 52 99,53 100.27 99.93 100. 30 99. 34
Trace Flenents (ppm) \
e o TTT R IS N B S
| Pb 'S g 10 & 10 3 7 a & & 10 7
i 6 z x 4 K] 2 2 7 5
U . a -3 1 " 1
ke 1 Rb * 15 5 29 28 49 S5 57 50 53 41 44 b
Sr 367 x73 314 387 3Z0 393 & 372 335 319 281 220 349
' 1:3 8 8 2 4 2 3 4 2 10 2 1
Ir 197 143 150 157 9 %0 85 2 85 143 7 56
Nb & 7 5 3 4 s ] 2 ] 8 'S 2
n az o7 45 22 3 34 35 a4 40 38 2 13
Cu 4¢ 13 14 25 12 2 15 16 12 16 15 18
™ 2 1 20 18 12 20 16 7 17 1
Ea 163 265 196 415 419 64 374 361 268 s0a 180 L4
v 1o 38 Lh) 23 24 23 23 X1 2 39 52 16
Cr 5 1% . 1 17 13 21 40 21 27 59 8 .
Ga 15 16 19 /A 18 1S i 18 19 17 19 18
_J_ Rare Earth El cmer.t - {(ppm)
——— e e T T T e e e P —— e e e ot e e e e
La 42.40 22.%0 41,20 43.90 14.70 15.10 v 29.50 25.90
Ce 7%.20 42.80 73.40 80. 10 24.30 20.90 50.70 43_460
ero 5.40 3.80 &£.80 . 8.60 2.70 3.20 6.60 S.90
W 23.5% 15.00 27.90 31.30 9.70 10.80 21.90 16.10
Sm 3.00 2.50 4.00 M0 1.30 1.10 2.80 2.00 ¢
ku 1.20 .30 .20 [ .0 .70 .10 .10
cd 3.0 e, 1.30" 4.60 2,30 .90 1.60 2.90 1.70
Dy A .00 1.40 3.00 : f.s0 . . 80 1.20 1.40 1.30 .
Er .60 1.10 1.70 . 40 .20 . 60 .40
Yb 1N .80 .20 .10 N
“u .
< r -
________________________________ e e e e e e e e ———————
[RUMPEF 154, 40 91.%0 162. g0 -1.00 173,10 54,26 54. 70 116.5 97.00 -1.00 ~1.00 -1.00
Na /K 5.3% 3.55 3.88 3.36 2.95 3.29 3.05 3.17 3.36 2.76 3.42 2.74
K/Rb S14.5 206,69 391.71 269.16 242.92 206.77 214,29 216.94 218.79 315.77 243.20 481.89
| ~/Ba 47,35 41.34 49,94 24.00 31.29 42.94 34,39 35.25 83,90 21.36 59.94 34.18




Trondhjemite Phase of the Maggo Gnei.s

83-303 843-304 83 duo 83-312 83-313 83-313 83-314
) 71.20 71.50 71,40 70.50 © 73.00 71.10 73.10
L3 .74 A .24 .23 .24 02
g 14, 7. 14.80 15.00 %. 80 t4.0n 14.80 14.20
<021 L.97 1.9 1.72 1.98 1.67 1.81
.04 .04 .03 .02 .ua .72 .01
1.3% 1.07 1.04 . .66 .77 A2 .45
TgA2 2.98 2.93 2.84 2.86 2.92 2. 48
4.49 4.38 4.%6 3.65 4.41 - 5.20 Jor
1.37 - 1.47 e 3.a& 1.5¢ 1.886 1.2 1.60
L a7 .11 LD .0Y 07 .04
.40 - 49 - 18 «2b .18 37 -« 30
P29.70 9,25 8.9 .26 PY.42 98. 74 98.8X -
Trace Liements (ppm) .
. Fb I3 14 9 & .S 10 11 9
“Th 4 % 5 6 T 15 3 1
u 2 .
Rb =9 . &3 54 sQ 38 6 a5 32
Sr Sa1 319 88 364 703 301 650 642
¥ . - 5 7 & 2 3 3 2
Tr 170 65 100 95 Bo 152 92 63
Nb 3 / s 5 2 he p
Zn . 31 31 34 33 3 ’ 47 29 22
Cu 17 17/ 19 15 13 146 16 3
Na 5 11 13 14
Ba S71 275 3I07 309 275 771 248 244
v 53 - 36 28 28 25 2 24 17
cr . 13 2 . 21 2 5 4 ) 1 ’ ,
Ga .o 21 13 17 18 23 2( 235 19
Rare Farth Elemeits (ppm) )
La 61,20 21.10 25.70 T. 20
Ca 104, 10 35. 60 41.70 2.90
Pr 12.90 S5.10 4.70 RN
N 36.10 15. 60 16.5¢ 2.20 . /
Sn 3.30 1.20 1.8 .10
Eu 1.2 .70 T.30
Gd 2.90 Z.10 2.40 .80 ’
Dy 1.80 1.80 ° 2.20 )
Er 1.00 .50 .90 .40
Yt .30
‘Lu Ld ..
SumREE 224,10 83.70 6. 20 -1.00 -1.00 -1.90 -1.00 9.98
__________________________________________________________ e 7
Na/k 2.94 .28 312 3012 3.65 2.35 4.19 3.18
K/Rb 205,27 180,47, 225.92 247,70 338.79 279.68 °25.77 415.05 : .
K/Ra 19.77 31.34 39.74 39.21 46,79 200 .4 41.53 54,43




bre-odiorite Phase of the Maggo Gneiss
8r-48 a2-49a 32-%1C HI-S1E Bex-174

AR nle 7 71,10
AR 8 4
15. 20 5 s.0 1S5.%0
.37 -7 0 2 1.96

; .04

1.0%

2.79

3.49

2.20

.C9

231 238
BV 9
ar 53
3 6
36 7
11 10
16 12
433 210 484
., 235 <8 Z
8 q
1€ 13 16

%]

i o

2

55
22
-9

8

-

37. 49k 24.48
2.92° 2.51
12.18 8.80
2.17
1.18
2.05
.72
.41

1.74 ; < 1.80 2,10
J03.51 450.22 354,92 244.87 230. 06 225.41 346.27
34,94 St.47 a7.0¢ 43.82 44,34 37.73 22.62




-

Grar\odlor:te Phase of the Maggo Gneiss
63-203 H3-234 a3-273 a3-283% i 83- 208 g85-2839

Si0 v, 73.09 1.30 75.00 ¥ /3. w0 68.70 68.10
TG s .28 .20 .20 -, .56 .2
Al 15, Do 14.00 13.60 . 13.90 13.70 14.50
Fero! PR 1.99 1.44 .8 ’ 4.76 4 38
M. .02 s h .03 .04 .07 .08
Mgl .29 .53 .92 1.00 2.10 2.35
Cal 2.562 1.81 2,30 2.25 2.43 3.35
Na220 4.89 3.48 4,7 4.2 3.49 Z.72
*20 2.3 4.44 2.248 2.0 2.54 2.10
PIOS .0x .12 .07 .04 .CL .10
LOI .66 .2 .55 .96 .40 .83

TOTaAL 99.88 98. 29 100,08 99.07 0.00 $8.80 99.78

° Trace Elements (ppm) ‘
Fb A 16 . b =} & a
Th 17 1 7 1 10
U
Rb 35 5 71 44 112 104
Sr 490 502 316 253 179 . 33
U 1 5 Y 2 8
Ir 40 216 73 134 136 97
Nb 3 s & 9 9
n 10 36 L33 2 7 &8
Cu 14 14 14 17 16 268
N1 3 17 4 3= 2 <
Ba 614 1626 421 667 51 i41
v 11 21 1% 38 84 21
cr 1 23 43 138 54
Ga 17 16 14 16 20 18
.Rare Earth Elements (pg.a) ™ t ~
La .oV 88. g0 20.70 S3. 20
Ce 153.20 33.40 95.460 .
Fr .40 14,40 4.40 10.10
Na 1.00 43,20 18.2 35.20
Se- 1.90 1. /\ a.10
.30 .80 .80

Gd .80 1.60 2.10 3. 80 T

v .70 2.2 1.80 3.70
E .20 .30 .30 1.80
Yh .40
Lu .

/\

SumRE € .80 36, 80 78.90 208.3Q 0. 00 -1.00 -1.00
Na/K 2.08 .78 2.11 1.935 1.37. , 1.77 ’
K/Rb 447, 04 411.25 265,57 418, 9= 189.91 ~ 169.30
K. Ba 31.7¢ 22.76 a4_15 27.37 &0.08 123.6%
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C. Braidgwater 1981 Sauples of Mag,c Bnerss from D,.€ Islang
GB-81-14 [D-5!-1B "™B-81-iL DBE-61-1D ["-R1-1E DB -81-1F DB-91-1G D3-81-1! DR-8i-24
70 ;_;Cl
14.60 . HE I
.96

101.20

-
A &
LUbmiddNHN SO

- L]
e (LR

-

-

-
-

1

51

>

5 4
&

A

7

N
e
jelil~*
A
2]
N9

201,78
62.05 32 nAN 35.47




. D. bridgwater 1981 Maggo Grneiss Samples
bpa1 rn np8t-5B BBL-21A HBI-21R 2881 -22 B81-235A BA1 PBO1-24

71.40 ) 2 5 &5 70
7 ' .51
18. 560 AN . R 1,.50 15.20
e - 5 .40 .30
2,560 C2.30 4.10
.05 : hd .08
.89 1.9%5
.75 5.25
T.50
1,346
.10

3

[ 8]
—

NRWLOUMY

Py

&

3
35
22

«

3

]
Q-
N
S}
-
OoN

[}
<
kb

5 £g
28 24,
1e Sy
15 16

-

o
-
NN

Element Rat.ous

171,05 197.i2

36.54 35.54




D. Bridguater 1981 H.aqqo Cherss Sa-pies
LB -30 CBR1 31 DBR1-TT DFA1 -9/ DuB1-98B DB81-9¢C DP81-/0. DBoi-SE DRE 1 -9F DBA1-9G B81-10A B81-108

Tt T e e e e e e e e e e T
.o 5. 30 . B 59.40 82,70 61.80 69.50 87.9¢ v 7200 67.9¢ 72.70 7230 £9,60
“ T -9 ot o2 LAA .49 <35 .41 - S - .29 .Q7 A"y 32
A b to.a 17, 60 iS.o0 17,00 16.3C 1~. 7o 15.466 15.80 15.7 16,20 * 1_..40 15. 00
g Fe2r. 2.7 2.50 .70 .80 .70 L0 . 30 .60 .20 .
fF e &. G T 5.50 Pale) 4. 0w 4.40 2.8v .70 1.0 2.3Q .70 2.30 X. 00
"o .14 .14 U4 .09 .10 L0 .o .Q2 .06 .01 .0 .04
g Mg0o a.36 5.5 .99 2.a7 2.40 1.07 1.71 .42 1.48 .23 .71 .93
Cap 3.41 3.54 4.53 J3.96 6.11% 4.18 4. 44 3.51 4.13 3.65 3. 463 4.28
Naz0 .99 2.60 3. 40 4.10 1,00 4,00 3.30 4,00 4.10 5.20 4.40 3. 90
v 1.3 .97 1.15 1.23 .21 1.75 1.32 1.42 1.20 .84 1.2 1.2
F 205 .23 12 A7 .11 2 R V) .12 .04 .06 Q2 .09 T B
101 .80 .7 .50 v .20 .9 .20 .40 .40 .70 .30 .10 .20
TOTAL .26 99.71 99.00 99,50 9833 59. 20 99.77 99, 40 98.%52 100, 22 100,70 °8.78
i . Trace Elements (ppm) .
Ft 3 & 4 a ‘= 5 7 8 8 10 . 6
Th 3 1 by 3 s B} q, 5 Iy 3 & d 5
U . .
Rb 30 16 40 . 8 37 S a9 45 44 - 18 : a3 49
N Sr 280 213 268 253 55 74 283 328 437, 553, 186 222
v > 23 17 6 il —14 -7 16 2 6 4 8
r 103 B3 140 84 108 135 126 90 82 59 113 116
Nb 8 -3 4 ) 4 AY 4 2 2 4 X
. n 54 = az 72 74 49 64 29 50 12 51 52 °
Cu 47 3 2 14 z c & 3 10 2 2 &
N1 =0 126 7 o2 oz 2 18 2 17 - 2 2 ks
La v S 14 13 7 bIRY 24 <5 4 8 1 14 13
Ba X1y 147 285 265 X 789 30X 263 285 159 2rg 2
v 166 137 23 [y} u8 / 3o S 14 50 4 22 35
Ce ! = 33 8 19 v oS LAY 9. 9 16 2 20 15
cr " 100 212 10 41 = 20 42 © 10 34 8 10 17
- Ga &£ 17 13 T 20 /e 16 _ 18 15 17 13 15 17
Element Rati s - A *
’ Na /K - 2020 2.68 2.96 . X3 7.31 3.20 2.95 3.0% 3.42 6.19 3. 46 3.20
K/Rh D465, 24 503.25 238. 65 268B. 69 271.47 188. 44 223,62 261.94 226.37 4335.90 245.17 06,68
K/Ba 34, 3% 58,78 35.50 38.53 31.89 35.90 36. 16 44.82 34,95, 43.85 36.61 42.91
LI [ 9
\
‘ ‘
4
A




V. Bribgw.ter 1541 Megas Gneiss Samples

R8! -10C BB1-10D REPES F e H 881 -1 OF BH1-354 BB} -3Sk B8, -3¢ BB1-3%D
$102 3N 00 0. 80 71.80 72.20 71.30 71.00 72.40 71.99
o0 Ti02 .73 .33 .26 .27 .25 .24 .21 .28
° A0S 21.80 1507 1S. 20 14,59 13.9Q 15.00 15.10 15,10
FelQ> 3,00 & .40 )
| ‘ Fed 3.00 2.90 2.70 Z.40 1.40 ..80 1.40 1.90
| MnO .07 .04 <OX v FAL ) .09 .03 .03
Hg0U .11 .47 o .70 .57 1.10 1.09 1.02 1.16
Cao 17,60 3.79 3.82 3.27 3.0 3.12 2.83 2.98
Naz0 Z.90 3.80 I AT 3.uC 4,30 3.2
K20 I.44 1.43 1.22 .52 .50 1.52 1.45 1.5
F205 .10 .10 .10 .09 e .09 .09 .12
[§a) L 70 .20 .10 10 . 4G .40 .50 . 50
TOTAL 99.15 ?9.26 $9.83 98.85 98.38 28,30 99.84 9. 65
_________________________________________________________________________________________ -~
Trace Elements (ppm)
. Fb -~ 23 s 5 . IS i 1z 11 12 )
- Th 9 4 7 4 5 Q 5 2
U N
Rb 73 S3 47 LY 5% 59 62 &2
Sr 202 ' 204 186 203 Re3e] YY) 273 297 ,
Y 5 & 4 5 ; 7 7 q
r Q4 131 102 114 95 I8 101 110
=) q [} 4 z 1 2 7 L]
n 108 55 2l 4. 34 34 49 47
Cu 9 3 > 2
Ni - 3 4 & 18 2z 19 18
La 17 15 2 17 1 A 3 10
Ba 225 318 281 400 3.4 257 161 169
- v 71 30 ’ 26 1y 21 1 15 20 - 1
Ce 2 14 =7 1: e = X 12
Cr 15 13 13 1. 23 -7 3 36 '
Ga ha! 16 17 113 3 13 \5 16
Element Ratios
Na /¥ 2.7X% 3.11 2.57 Y 2.63 3.03 2.76
N/Rt 277.484 223.97 215,47, 284,76 226,70 21%.86 194,14 203.5 .

K/Ra GO0 37.33 36.C4 31.54 38 3 4Z.98 78,78 74. 66




8- 82--7A
49.10
LYy . Q9
15,60 1450
1.0% 4.7
3.61

“ay

S6.10

7.6%
i 07
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-~
-

Hopedaie Dyl es
-70B B2-65R
$2.50

LH8
P70

S1.80
1.00
Li.en
3.5%0
11.27°
.24

17
FYeis)
26
& 53
-
107
186
J0v
S40

1Cs
127
s
Q4
185 2c3
Mo Qty
5 8

ar-113

83-170

A5, 60

B83-192

49, 50
1.18
13.46¢C
Z2.98
10,2

.22
&.44
¥.80
.52
1.38

83-199




Honedale uvkes

83-228 83-245 B3-246 83-so7 Hi-292 82-31 .

si102 4d. 90 48.70 47.60 47.60 47.40 48, 20

N2 .80 1.08 F P .73 .l i.v4
R120% 12.00 14.60 14,20 13,90 13,30 14.20
Fe20x 4.0%5 3.70 a.01 3.5 .ba 2.2
FeD .B. 44 9.87 9. L T.oha 11.%6 fu.68
MNnO AT .21 S .15 .20 LX2
Mgo 8.31 7.23 7.36 .39 8.08 7.i4
cag 10 08 Q.88 10.27 i1.u4 10. L2 9.30
Na20 2.57 3.01 ZF.12 T.06 2. 69 3.11
K20 .98 .58 .60 1.04 1.29 .93
P20S .08 .11 .11 Lud .04
Lot ! 1.79 1.73 1.43 . 1.RD 1.63
TOTAL 99.26 | 100.65 99.95 8.27 99._2%
_______________________ _1‘.__»_‘__-___._..-_____.._.___.-V‘—_.___. - - ——— - ————

Trace Elements {(ppm)
o
Fb 8 , 1 a2 1 i 2
Th 7 2. s ad
u 1 i 1 1
Rb r . 23 “22 16 19 14 e
Sr 140 100 .90 <3 108 104
¥ 30 23 27 27 fate) 28
ir L] &2 &1 a6 5 74
Nb &N 4 3 9 -3
In 115 101 97 £ 107 108
Cu 144 96 82 6 i =4
N1 84 107 110 128 152 1¢4
Ba 40 1t Si < =
" 281 288 285 30 274 231
cr : 183 76 92 230 2172 S8
Ga 15 19 17 1S 7 18
Rare Earth Elements (ppm)

La 9.20 4.90 3.10 4.0u 7.10
Ce 22.60 '10.40 . &6.40 9.%0 167G
Pr .90 1.20 1.60 1.30 .40
Nd 12.80 8.30 5.350 7 «n 14,2
(o, 2.70 2.60 2.10 2.2¢ .76
Eu - 90 -70 « 50 . B 1.20
&d 5. Q0 4.60 3,10 3.10 6.50
Dy S.40 5.20 4.90 5. 10 7.40
Er Z.90 2.60 2.860 2.0 3.30
Yb 2.10 1.80 1.90 1.6¢ 1.20
‘u
SumRE 66.50 42.30 ~1.00 32.0¢ 37.90 68.70
Moe 40,75 35.48 36.13 43,70 . 9% 36.06




frortiwsite Enclaves

B3-50 8I-101 83-241 8I-Iu4 83- 768 83-270 83-271
¥ ] 5102 58.%20 7z.70 A0 74.70 49.90 44,30 50.:0 .
; T102 LT3 L14 ] L ew2 LT S V'S .44
3 A1 203 17 00 1750 13,460 13,90 24.30 19.00 16.70
e203 3.5 1.54 7.07 ~e 3.84 8. 40 a7
8 FeO
‘ nno . 0% .03 13 .07 Y .14 .07
[ 1¢] 2.9¢6 .90 8.4} .05 Z.°: 3.08 3.79
Cea0 7.57 4.02 11.%7 1.0 13.03 11.23 7.02
- NaZ20 3.43 4.08 2.66 3.93 2 5 1.63 4.1
¥20 1.53 - 1.48 4.7 a 2.32 .95
P205 .08 .01 R .02 .08 .10
Lo 1.70 .47 1.98 .33 1.45 2.89 .44 3 R
i TOTAL 99.20 o8, 78 98, 70 99.714 99.23 98.23 98.72 0. 00 “
i T O
* Trace Elements (ppm)
Pb 11 it i ' 1es 13
Th & a ] s 3 i .
u 2
Ab == & a7 14 20 101 11 -
sSr 255 365 240 171 1/6 174 369
Y [ 3 it 11 & 7 . 2]
Ir 42 12 < 52 13 15 Q0
Nt 3 2 H 4 2 3 Lo
* In sa 17 &8 = A1 e 41 . .
Cu 11 2s I o0 1 < 34
N1 60 2 170 Iy 177 37
{a 3 4 ) 9
Ba 253 124 =4 500 =S [ 42 IS
v 37 22 < 73 76 fapg 113 -
Ce 16 29 32 3 70
cr 74 4 756 b4 123 73 147
Ga 17 14 1S L4 19 13 18 .
Element Ratius - hd
Na/K 2.37 7.03 .80 Geid .70 4.5 .
. ¥ /Rb 239.463 802.43 251.39 ‘ 361.09 190.68  71&6.91

¥./Ba 50.20 38.83 146,26 131, 130.12 6Q. 20 ' .

i

<




00486

74,30
- 05
14, J0
e 31
.01
AL
1.99
3.99
4.1t

.02

1083

72,99
.Co
14.70
.40
.01
.13
2.16
4.235

334

- 21

- Q2

1.22
550.33
435.86
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N (L]
DM O O »

SN
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~
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.92
.23
.42
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Pegir tites from the Haggo Gneiss !
87-42¢ 82-6%C 83-94B 83-183 U3-235 a3-23 d3-251 83-198
72.90 72.30 7G.50 74,30 7£.00 75.90 73.60 73.00
.06 .20 ) W12 .03 . 0B e .01
14,20 15.20 15.00 i4.20 12,90 13.50 13.10 13.80
.48 1.9} 1.09 . .90 .34 1.03 .48 .51
.01 .04 .0 .01 .01 .02 . 00 .00
.10 .61 .44 .11 .09 .20 .18 .11
1.18 2.56 2.45 3.09 1.206 s 2.76 2.77 .8on
3,36 4,27 .97 4.77 3.16 4.44 4.38 3.39
.99 2.70 3.48 .66 S5.32 .98 .69 6.96
.05 .03 .09 .03 .04 .01 .02
L7 .55 1.16 .32 .4z .44 .24 .22
99.06 100.37 « 98.79 98. 11 .42 99. 36 ?5.352 98.80
_____ ;r. I
Trace Flaments (ppm)
3] a 12 24 14 9 16
R S RS i3 9 2
b) 1 1
71 &8 o9 11 8y 11 10 144
396 2946 351 ‘ 481 362 312 316 ‘ 269
2 14 3 ] 1
&8 66 81 144 63 70 15 70
a 4 2 1
27 24 alal r & =» 4 S
- 17 ° 33 15 13 13 p: 46 24 12
4 .
e24 607 T 1549 125 1677 216 119 214%
15 - 19 15 4 N 10 L} -]
9 3 3 11 3 24
22 17 13 1z - 13 14 3 14
Rare Earih Eiesents ‘ppm) - )
14.88 .27
31.2¢ 18.15
13,42 6.56
2.5% £ 35 -
.74 .31 //{L_;
2.3 1.29 -
1.01 1.27
12 .78 .
.12 1.05 >
56.50 4023 -1.0C -1.00 -1.00 ~1.00 -1.00 -1,00
.56 1.58 1.14 7.23 .59 .53 6.3% .47
700. X2 325. 60 489. 62 498.06 497,13 739.54 S572.77 401,22
60.34 . 36.92 13.6% 43.83 76,38 37.66 48.13 26.93




Fega_tites from the Magqo Gnziss

! 3-266 6.-260 wi-2a7 83-287 83-307 Higmat i ze0 Gre:ss :
T e e T mem—- 2 8r-S1a A’ -.9C a3-118 83-171 53 18%
3102 3,80 5. W T3.50 73.50 74.7C e e e b L N
¢ T 2 .0 O - .0d S I, 0 “Ti.X0 7020 o4. 30 TI.5a
8 Al203 14, g0 18.2¢ °  13.80 1..10 13.7 Lox .08 .3 .36 .19
Fe203 .87 .23 .83 .44 .40 1.0 14.80 15.30° 15.5%0 ta. %
o LGl ,-00 .02 .08 .01 .91 2.70 2.85 a.22 1.12
. .09 24 .07 .2 .ax .07 .u3 .07 O
- 'c‘gg - 2.32 1.79 1.36 1.5% 1.860 .30 .ax 1.30 2.25 &
. Ma20 4,99 4.21 3.49 4.2 3.2 T 43 2.89 3.35 T 8.8 .12
%20 .88 3.82 s.5 2y =.18 3.%7 441 4.25 4.z 5.0:
P203 .05 . 0% 03y L7, 515 1.73 2.ail .87 1.27
LO1 .68 .27 .32 .33 .29 L0z . L0 .07
-------------------------------------------------- Fomm—e— L2 .42 .48 .09 T
TOTAL 98.96 99.81 99.26 100,06 B i O
————————————————————————————————————————————————————————————— 98.66 99. 43 99.74 98.86 99, s
Trace Elements (ppam) B
------------------- -- e Trace Elements (ppm),
[ Pb a 14 . 15 20 16 —————— e e T T it R,
‘ TH 7 e 3 PL 2] 14 5 9 12 11
v * Th 4 3 2 & 7 2
R - 21 67 107 %48 82 u 5 °5
P - Tz Rh 71 112 67 S7 14 o)
c 5’ 33 250 27: 2:? 2 - S 396 242 278 378 349 Se8
r LN 73 32 96 38 bt % : o ° T e 4 14
ND A 1 ) 4 3 Ir 68 135 117 82 120 &7
In 8 i 12 7 5 NB 8 9 2 s brg
Cu 14 17 18 19 o 2 02 10t ‘ 34 38 40 12
Ni Cee 17 . 24 23 14 43 20
Ba 143 1239 1833¢ T43 210+ N : & 20 25
v —_ = 3 11 5 4 Ba 824 1149 15 707 211 260
* Cr 13 1 9 11 v 15 14° 30 39 76 15
Ga - 16 17 18 18 'Y Cr 9 1 35 . 48 ‘o
Py B a Iz 14 : 15 19 13 18
. Rare Earth Elements (ppm)
T T T T T e Rare Farth Flements (ppm)
ca e Rere Farth Elements T s e e =
‘Ce La 7.82 24,68 23.03 ~
Pr Ce 20.68 47.48 48.19
Nd - 7 rr
Sa Nag a.52 1L6.79 165.17
Eu Sm 1.7 3.01 2.59
64 . Eu .68 ,'1.10 .57
Dy Ga i.49 2.52 2.59
. Er , Dy .68 1.28 1.67
Yt i .53 1.08
Lu b .99
R A e ~u -
' SumRE -1.00 -1.00 -1.00 -1.00 -1.00 e A
------- == - T T e e e - SumRE 13.74 97.75 96.38 -1.00 -1.00 -1.00
| Na, ¥ S5.6% 1.10 .6X .91 T e I
‘ K/®Fh 347.85 , 473.28 470, 28 409,75 528,38 Na/K ) .95 .63 2.55 2.11 4.87 3.94
K/Ba S1.08 ~  2%.59 75.00 70.93 2¢. 42 K/Rb 487.%4 381.70 214,34 292.72 515.8% 351.41
: L +/Ba 42,11 37.21 a5.59 23,60 34.23 40.55
- - -»




SE e e b o ——

: m Recrystallized Pegmatites within the Ha?;qo Gne) s Discordant Leucosomes ’ |
“ 8X-175 3-231 83-2138 3-T00 83-.:2 3-213 93-.448 83-214 83-767 :
.y s102 72,40 72.70 78,20 o, vo T Lne 77,10 sy 02 64,20 68. 20 2.0
f202 .13 13 .09 .12 10 .04 T102 .62 .18 .18
8 A1 2203 15.40 14,30 13.10 . 5.43 Lau10 13.00 Al1203 15.70 14,80 14 %0
Fe203 .38 .29 1.07 2,14 wr Y s Fe203 s.87 z.80 i.80
"0 .01 .C1 .07 .n4 .02 . 00 MnD .10 .01 .02
hgO .08 .12 .36 1.82 .8 .13 Mg 2.74 1.06 .41
Ca0 1.12 1.19 1,31 2.10 2.8¢& 2.36 Cal 5.92 4,12 2.5%0
. Nalo 3.53 3.59 J. 18 .72 4,17 S5.12 Naz20 4,03 .76 S.40
K20 7.13 5.76.-»—>> 5,83 .30 .72 .59 K2 .96 1.06 1.36
p205_ .01 .01 .10 .02 -u4 F20% .09y .08 .05
LO1 .35 <4 .43 .08 .74 .48 . LOI .S £73 1.20 .
. TOTAL 100.00 98. 44 98. 68 99.55 99 .14 95,23 10TAL 100. 29 97.80 99,94 9 .90
s e G P ™ g
Trace Elements (ppm) Trace Element - ppm)
Pb’ 1t 21 19 9 9 .1 P~ 7 7 &
Th 3 2 10 8 & 3 Th 21 2
u ) 2 =) ‘u 1 2
Rb 144 120 109 2] 15 5 Rb . 21 16 S ito
Sr 315 200 ‘368 33 WOS 167 Sr 319 28 =71 220,
Y 3 3 4q 2 Y 14 25 S
Ir 6 9 40 13 L0 17 r 61 a7 72 32
Nb 2 3 2 3 Nb 3 3 4
In 2 & 13 10 3 n 61 32 27 17
Cu 1S © 75 32 5 21 = Cu 28 & 19 25
Ni 4 2% z M1 29 PR 17
Ba 2914 1066 1380 167 . >8 Ba 154 135 196 90
v 4 1 -] 48 s & v o 113 b 11 57
Cr 4 S B &0 6 14 Cr . g2 =8 10 3
Ga 9 4 14 & 1% 18 Ga 15 21 17 1&
Rare Earth Elemerts tppm) he
La
Ce
Ir
Nd .. !
Ce \
Eu \
&d . N .
Dy . <
€r
Yb ~
Lu ~
SuaRE 1.00 -1.00 -1.00¢ -1.nQ -1.00
Na/k a7 .62 .66 2.40 4. =53 g.68 Na /K. 4.20. 4._4a9 4.01 6.1
| V' 411.02 398.45 367.83 311,29 469,75 979.52 ¥/Rb 379.47 549. 78 322.%% Si8. L6
¥/8a 20.31 44 .85 29,05 A2.20 128.383 ¥/Ba 51.73 65.18 w7 &0 S7.°5




Appendix E

PARTIT Ig.; COEFFICIENT DATA

Table E.1: Partition cnefficlents for REE In hypothetical
mantle source minerals used In partial melting
calculations. The chemical compeslition of the
source Is also gliven In ppm. Data from Martin
(1987). '

’

ol cpX garn source

:

.070
.098
.21
.26
.31
.30
.33
.30
.28
.27

.015§
.021
.087
.217 38

.320 144

0.83
1.
1.
0.
0.
.498 ¥ 0.52
0.
#0.
0.

82

N 18

.08 85
.00 44
.02 42
.05 0.065
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Table E.2: Partition cosfficients for REE In hypothetical Archaean tholel|te
Bource minerals used in partialmglting calculations. The chesical
composition of the source Is given in ppa. Data is complied from the
following sources: Arth and Hanson (1975); Frey et al. (1978); Pearce and
Norry (1979); Nichells and Harris (1980); Shillzu (1980); Martin (1987).

Opx__ Cpx hbl plag garn  mag ‘zirc  apat ilm - tit source
La 0.0005 0.1 0.2 0.13 0.04 0.22 245 135 0.005 0 -9.14 -
Co 0.0009 0.2 0.3 OMN 0.08 0.28 228 18.0 0.006 55.3 21.5
Nd 0.0019 0.4 0.8 0.07 0.2 0.3 197 27.4 0.008 88.3 13.13.
Sa "0.0028 0.8 1.1 0.05 1.0 0.3 314 62 0.01 102 3.4

Eu 0.0036 06 1.3 1.3 0.88 0.26 3.14 30.4 0.007 101 1.3
Gd 0.0045 07 1.8 0.04 3.8 0.32 12 56.3 0.017 1102 4.0
Dy 0.0074 0.7 20 0.031 1 0.28 4.7 50.7 0.028 80.6 4.4
Er 0.0130 08 1.9 0.0%6 16 0.22 13 37.2 0.046 58.7 2.3
Yo 0.02886 08 1.7 0.04 21 0.18 210 23.9 0.077 37.4 2.4
tu 0.038 06 1.5 008 20 0.18 3 2.2 0.10 269 0.3
K 001 002 033 0.1 0.02 © 0 0 0 0 3070
Rb 0.02 0.03 022 0.06 0034 0 0 0 0 0 20
Sr 0.02 6.2 0.3 2.0 0.013 0 0 ! 0 0 666
‘Ba 0.02 0.02 0.09 0.16 -0.02 0 0 0 0 0 50 ’
Y 003 1.9 06 16 0 0 0 0 0 25
T 0.25 04 3 0.05 0.5 34 0 0 0 10000 7807
Zr 0.08 025 1.4 003 0.5 0 10000 0 0 0 85




Table £.2: Partition coefficients for REE In a hypothaetical Intermedlate conposélon source
lithology used.in partial meiting calculations. The chemical composition of the sourcs
Is also'glven In ppm. Data Is compiled from the following sources: Arth and Hanson
(1975); Frey et al. (1978); Simons and Hedge (1978); Pearce and Norry (1979);
Nicholls and Harris (1980). ’

opx__Cpx  hbl plag  garn  blo  Kspar apat zirc mag  tit  source
la 0.028 0.25 0.4 0.35 0.28 0.034 0.054 23.7 2.8 0.098 400 6.3
Ce 0.038 0.3 0.5 0.24 0.35 0.037 0.044 347 264 0.1 533 w8
Nd 0058 0.49 1.2 0.17 0.53 0.044 1.025 57.7 2.2 0.3 . 8.7
Sa 0.1 0.7 - 2.6 013 2.66 0.058 0.01 62 .14 0.15 2.2
Eu 0.01 079 0.87 2.1 1.5 0.145 1.3  30.4 304 2.1 1.0
Gd 07 0.9 2.5 0.09 10.5 0.082 0.0} 56.3 3.12 0.12 2.5
Dy 0283 1.2 3.5 008 28.6 0097 0.006 50.7 45.7 0.14 ; 2.47
Er 048 1.2 2.75 0.084.42.8 0.162 0.006 37.2 135 0.155 . 1.32
Yb 067 0.9 2.0 0077 39.9 0.179 0.012 23.9 210 0.17 . 1.04
lu 0.84 08 1.7 0062 29.6 0.185 0.008 20.2 323 0.19 . 0.09

K \9}31} 0.02 0.3 0.11 0.02 2.5 1000 11508
Rb B 0.02 0.05 0.07 0.01 3.3 0.034 87
Sr 002 ,o08 0.2 1.8  0.02 0.12 3.8 %3
Ba 0.02 0.02 0.09 0.16 0.02 6.4 6.12 199
N 035 0.3 .3 0025 0.17 1.8 0.006 . 5.7 8

Tl 025 0.4 005 05 1.5 0.04 10000 4963
“Ir 0.08 0.25 1. 003 05 1.2 0.1 0 169










