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Abstract

The composite Queen Maud Batholith between the
Shackleton and Scott Glaciers consists of early-tectonic
(pre-tectonic and syntectonic) granites and post-tectonic
gabbros and granites., The batholith was emplaced by
stoping and forceful injection during the Ross Orogeny
(450~520 m.y.b.p.) under epizonal conditions,

The early-tectonic granites are extremely variable
in composition and texture.

The post-tectonic gabbros can be divided Into two
mappable units: coarse-grained hornblende gabbros and
hornblendites, and dolerites, The hornblende gabbros and
hornblendites predate the dolerites. The post-tectonic
gabbros predate the post-tectonic granites.

The post=-tectonic granites can be divided Into at
least five mappable units: a granophyre, a tonalite, a
granodiorite, an equigranular adamelllte, and a porphyritic
adamellite. The porphyritic adamellite makes up the bulk
of the batholith. No age relationships have been deter-

mined among the post-tectonic granites,




INTRODUCTION

During the austral summer of 1970-71 the area between the
Shackleton and Robert Scott Glaciers, 84°30' to 86°30'S., 150° to 180°W.,
a 379,000 square kilometer area, was mapped at a reconnaissance scale
(1:250,000) by a party from the Ohio State University/Institute of Polar
Studies led by Drs. D. H. Eliot and D. Coates. The group was supplied
and transported by U. S. Naval Air Squadron VXE-6. I was in charge of
mapping the igneous rocks of the crystalline basement.

The area was first visited by Scott, Shackleton and Amundsen on
their way to and upon returning from the South Pole. L. M. Gould was
the first geologist to visit the area; specimens he collected were
described by Stewart (1934a amd 1934b). Since then Grindley et.al.
(1964), Barret (1965), McGregor (1965), Wade et.al. (1965), McLeliand
(1967), Eastin (1970) and Gumner and Faure (1970), among others, have
worked in or studied rocks from the area.

GEOLOGIC SETTING

The central Transantarctic Mountains have undergone at least four
orogenic episodes: the Nimrod (1.98 b. y.), the Beardmore (600 m. y.),
the Ross (450-520 m. y.), and the Victoria {70 m. y.). Outcrops of
rocks deformed during the Nimrod Orogeny are either absent or conly
locally present in the Shackleton-Scott Glaciers area. Rocke isccelinally
foided during the Beardmore and Ross Orogenies and igneous rocks
intruded during these orogenies were eroded tc a peneplanc (tihe Kukri
Peneplane), upon which middle and upper Palcozoic clastic rocks werec
deposited. These clastic rocks are overlain by the Jurassic Kirkpatrick

Basalts and intruded by the associated Ferrar Dolerites.
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Gould (1935) suggested that the present Transantarctic Mountains
are a giant horst; however, & hemoclinal model is now favored because
there is no evidence of a fault to the southwest (Robinson, 1964).

The non-plutonic rocks of the crystalline basement (collectively
termed the Ross Supergroup) consist of eugeosynclinal meta-argillites
and metagreywackes (Beardmore Group) and overlying metaclastic rocks
and marble with acidic metavolecanic rocks locally present (Byrd Group).
These rocks have been regionally metamorphosed to greenchist facies and
overprinted by thermal metamorphism of albite-epidote and hornblende-
‘hornfels facies. Isolated outcrops of higher grade metamorphic rocks
(almandine-amphibolite facies) may represent exposures of the oldest
psragneisses of the Transantarctic Mountains (the Nimrod Group) or
localities where rocks of the Ross Supergroup have been thermally
metamorphosed to a higher grade. Iscclinal folding accompanied the
regional metamorphism. The Ross Supergroup will not be discussed
further, having been described in detail elsewhere (McGregor, 1965).

The plutonic rocks which intruded the Ross Supergroup late in and
after the folding episode and produced the thermal metamorphic event
are the Granite Harbor Intrusives (formerly called the Granite Harbor
Intrusive Complex)l. These rocks are compositionally and texturally

variable: in the Terra Nova Bay-McMurdo Sound area seven distinct

l¢rindley and Warren (1964) suggested the term "Granite
Harbor Intrusives" be limited to syntectonic and post-tectonic intru-
sive rocks, pretectonic intrusive rocks being interpreted to be corre-
lative with the Campbell Plutonics (Gair, 1964 and 1967). The intent
of this suggestion was to separate the intrusive rocks associabed with
Beardmore Orosen, the Campbell Plutonics, from those assoclated with
the Ross Orcgen, the Granite Harbor Intrusives. While such & sepue—
ration is important, it is presently premature as radiometric dating is
the only method of differentiating between the rocks ol the two periods
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lithologic types have been recognized (Warren, 1970); in the Shackleton-
Scott Glaciers area at least nine distinct lithologic types have been
recognized.

The early—tectoni02 Granite Harbor Intrusives of the Shackleton-
Scott Glaciers area can be divided into tonalitic and granitic (grano-
dioritic and adamellitic, sensu-strictu) categories. The post-tectonic
Granite Harbor Intrusives are compositionally divisible into four
categories: gabbro, tonalite, granodiorite and adamellite.

The dominant rock type of the Granite Harbor Intrusives is a
coarse--grained, unfoliated to weakly-foliated, porphyritic rock consis-
ting of pink or white poikilitic alkali feldspar phenocrysts in a

matrix of c¢scillatorally zoned andesine, quartz, and biotite with minor
oO

hernblende. \\\
R
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of intrusion and a lithologic type may be pre-tectonic in one area and
post-tectonic in another, e.g., the Irizar Granite, a post-tectonic
granite, is reported by Grindley and Lair (1970) to closely resemble
the Mt. Rich Granite, a pre-tectonic intrusive rock in the Darwin Glacier
area (Haskell et.al., 1964). In this paper, all intrusive rocks which
intrude the Ross Supergroup, predate the Kukri Peneplane and have not
been chown to be associated with the Beardmore Orosen by radiometric
dating, will be considered to be part of the Granite Harbor Intrusivec.

2Tn the Shackleton-Geott Glaciers the pre-tectonic and syntec-
tonic Granite Harbor Intrusives have been grouped together in the ternm
early-tectonic since there is insufficient fileld evidence to differen-—
tiate between rocks of the two periods.
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Fourteen specimens from the Shackleton-Scott Glaciers area have
been dated by isotopic methods (see Craddock, 1970). These data indicate
that the major pulse of intrusion of the Queen Maud Batholith accom-
panied the Ross Orogeny, 450-520 m.y. ago.

TERMINOLOGY
The terms used in this thesis are from Williams, Turner and

Gilbert's Petrography, An Introduction to the Study of Rocks in Thin

Sections (1954) with two exceptions:

adamellite is used for quartz monzonite, and

dolorite is used for diabase.
Both of these exceptions are made to be consistent with previous
literature on the area.

PRE-INTRUSIVE METAMORPHIC ROCKS OF THE SHACKLETON-SCOTT GLACIERS AREA

In addition to the Ross Supergroup, amphibolite, biotite migmatite,
amphitole migmatite and augen gneiss crop out in the ¢hackleton-Scott
Glaciers area. The higher rank metamorphic rocks occur as isolated cut-
crops with no apparent systematic spatial relationships, surrounded by
early-tectonic and post-tectonic intrusive rocks.

It bhas been proposed that these metamorphic rocks either represent
portions of a Precambrian basement older than the Ross Supergroup (the
Nimrod Group), or that they are correlative with the Ross Supergroup
and have been locally thermally metamorphosed to a higher rank. The
grade of metamorphism and the inferred original lithologies of the
higher rank metamorphic rocks of the Shackleton-Scott Glaciers area are
consistent with those of the Nimrod Group. However, McGregor (1965) has
suggested that these rocks are contact migmatites formed by the intrusion

of the Granite Harbor Intrusives into the Ross Supergroup. Gradational
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contacts between the high rank metamorphic rocks and the Ross Super-
group are reported by McGregor (1965) at Mt. Betty (85011'5.,

163045'W.), and a gradational contact between amphibole migmatite and

the Ross Supergroup metasediments was observed at the base on the west
side of Mt. Greenlee (84050'3., 177000'W‘). The gradational contacts
suggest that at least some of the '‘exposures represent contact migma-
tization and thermal metamorphism of the Ross Supergroup.

Amphibole Migmatitel

The amphibole migmatite exposed at Mt. Olds (84040'8., 174038'W.)
has extensive gradational contacts with both an early-tectonic intrusive
at Mt. 0lds and with a post-tectonic tonalite (the Longhorn Spurs
Tonalite) at the south end of Longhorn Spurs. Lenses and dykes of the
tonalite and the adamellite cut the gradatiomal contact zone. Lit-par-
1it structures are present. The contacts between the amphibole migmatite
and the Ross Supergroup rocks are snow covered.

The high-rank metamorphic rock exposed at the base of Mt. Greenlee
is, megascopically, very similar to the amphibole migmatite. At Mt.
Greenlee there i: a gradational contact between the amphibole migmatite
and the Ross Supergroup metavolcanics (Taylor Formation, Byrd Group).

Amphibole Migmatite: The amphibole migmatite is a medium-~

grained, granoblastic unit composed of normally zoned
sodic plagioclase, quartz, subhedral hornblende and
accessory opaques and allanite. The plagicclase grains
are of variable composition and contain hornblende
inclusions. Quartz occurs both as aggregate megacrysts
and interstitial grains. Alteration of amphibole to

pumpellyite, epidote and chlorite occurs.

The amphibole migmatite is believed to be of injection origin,

1 ; . . . .
The metamorphic units are described in an arbitrary order.
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the carly-tectonic adamellite being injected into the country rock at
the southern portion of the exposure at Mt. Olds and the post-tectonic
tonalite being injected into the country fock at the northern portion
of the Mt. Olds exposure. The rock type and age of the country rock
are unknown, although the Ross Supergroup rocks do occur on two sides
of the exposure of amphibole migmatite at Mt. Olds.
Amphibolite
Small isclated outcrops of amphibolite occur t¢ the west of the
mouth of Shackleton Glacier. The amphibolite on the ridge five kilo-
meters west-southwest of Mt. Wasko has been intruded by an early-
"tectonic tonalite.
Ampnibolite: The ampnibolite, a nematoblastic, equigran-
ular rock with an average grain size of 0.322mm., is
composed of hornblende, biotite, quartz, oligoclase
and accessory sphene, opagues and apatite. The cores
of the oligoclase (An28) are preferentiall . altered
to sericite. The biotite has orange to mehogany-red
pleochroism; the hornblende green to blve--green pleo—
chroism. The quartz is anhedral and strain Irvee.
Augen Gneiss and Schist
At Wilson Portal (84°28'sS., 178°25'W.) an auger gneiss and a schist
crop out. GSchistose layers, 2-3 meters thick, are ‘nterlayered with the
dominant augen gneiss; contacts are sharp and parai*el to the foliation.
Abundant slickensides are present in the schistose layers.
At the extreme southern end of the ridge at Wilson Portal there is
a skree covered outcrop of fine-grained biotite-microcline-quartz
schist. The contact between this schist and the interlayered augen
gneiss and schist is snow covered.

At McGinnis Peak (84°32'S., 177°52'W.) & schist similar to the

schist interlayered with the augen gneiss crops oub.
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Augen Gneiss: The auvgen gneiss is coarse-grained, with
anhedral cligoclase arnd microcline-microperthite augen
up to 20 mm. in length, oligoclase augen being more
nurerous than microcline augen. A mortar texture is
developed and scme of the cligoclase augen are bent.
The matrix consists of anhedral strained quartz, plagio-
clase, interstitial biotite with accessory opaques,
microcline-microperthite and a trace of muscovite. The
oligoclase augen are oscillatorally zoned (An15—18)'

Schist: Fine-grained schist consists of oscillatorally
zoned oligoclase and microcline-microperthite mega-
crysts up to 5 mm. in length set in a matrix of
quartz, oligoclase, microcline-microperthite and
biotite. Oligoclase megacrysts are more abundant
than microcline megacrysts. Hornblende and opaques
occur in trace amounts in the matrix.

Biotite-Microcline-Quartz Schist: A mortar texture and
ribbon quartz are developed in the fine-grained
schist. Megacrysts of microcline occur in a matrix
of strained quartz, biotite and accessory opaques,
sphene and dravite. :

Biotite Migmatite

Biotite migratite crops out on the northwest face of Olson Crags
(86°12's., 160°48'W.). The rock is fine-grained with thin mafic and
felsic banding and extensive ptygmatic folding. There is a contact
zone topographically above the migmatite with a post-tectonic grano-
diorite. Veinlets of the granodiorite become more abundant toward
the contact; xenoliths of biotite migmatite are avundant in the grano-~
diorite at the contact.

Biotite migmetite, compositionally and texbur=lly similar to that
exposed at Olson Crags, crops out at Robinson Eluff (85°36'S.,
159°47'W.). A gradationali contact, three meters wide, exists between
the biotite migmatite and on early-tectonic tonalitic intruszive at
Robinson Bluff.

Biotite Migmatite: The fine-grained melanoccratic portion

has a mortar texture. Mineralogy consists of

anhedral to subhedral plagiocclase of variable compo-
sition (albite to andesine), strained guarisz with




sutured grain poundaries, biotite and muscovite with
accessory opaques and sphene. Biotite occurs as
clots and is altered to chlorite.

The granoblastic leucocratic portion consists
of strained quartz, albite and accessory muscovite.
The grain size varies from 1 to 2 mm.

CAMPBELL PLUTONICS

. T !
Lonely Ridge Granodiorite

A foliated granodiorite, the Lonely Ridge Granodiorite, crops out
s . o o . .
in the Nilsen Plateau (86 20'S., 158 00'W.) area. A rubidium-strontium
whole rock isochron gives an age of 611%17 m.y. {Eastin, 1970)
indicating that the granodiorite was intruded during the Beardmore
Orogeny, and for this reason it has not been included in the Queen Maud
Batholith.

The foliation of the Lonely Ridge Granodiorite is thought to have
originated during the Ross Orogeny. McLelland (1967) has suggested
that the granodiorite is pre-tectonic since "the attitude of the
foliation within the Lonely Ridge Granodiorite is comsistent over long
distances, is not folded and extends into the younger units emplaced into
this granodiorite."”

Lonely Ridge Granodiorite: The granodiorite is #n equigranular
cataclasite with a mortar texture develope.i. The mineralogy
consists of andesine (Anj3g5_;5) displaying normal euhedral
oscillatory zoning, microcline-micreperthite, quartz, brown-
pleochroic biotite and accessory hornblende, muscovite,
sphene, apatite, zircon and opaques. Ther~ are mafic

xenoliths present. The modal composition of the Lonely
Ridge Cranodiorite is given in Table 1 and Figure 2 (p€€lgd).

Ithe rock description of the Lonely Ridge Grancdiorite is
from MclLelland (1967).




QUEEN MAUD BATHOLITHT

The Queen Maud Batholith ccnsists of the Granite Harbor Intrusives
between the Shackleton and Scott Glaciers. The members of the Queen
Maud Batholith can be grossly differentiated by the presence or absence
of foliation. The foliated tonalitic intrusives locally have gradational
contacts, approximately 3 meters wide, with the surrounding country rock.
The foliated granitic intrusives generally have sharp contacts with the
country rock; the extensive gradational contact between the foliated
adamellite and the amphibole migmatite at Mt. Olds is the exception.
Non~foliated intrusive rocks have sharp contacts with the country rock
(égain the contact between the Longhorn Spurs Tonalite and the amphibolie
migmatite at Mt. Olds is the exception), chilled margins and contact
metamorphic aureoles of albite-epidote and hornblende-hornfels rank.

The carly-tectonic intrusions are thought to have been emplaced under
trensitional mesozonal-epizonal conditions based cu the sharp contacts
(Buddington, .1959). The field relations and the presence of a granophyre
indicate epizonal emplacement conditions for the post~tectonic Granite
Harbor Intrusives.

EARLY-TECTONIC GRANITE HARBOR INTHUSIVES

Tonalitic EBarly-Tectonic Granite Harbor Intrusives
The foliated tonzlite has a medium to coarse-grained porphyritic

texture; anhedral plagioclase and quartz phenocrysts cecur in a well-

WieGregor (1965) suggests that the term "Queen Maud Batholith" -
be restricted “o the post-~tectonic Granite Harbor Intrusives of the area.
Martaugh (1969), discussing what is probably the same Ttatholithic complex
in the Wisconsin Range, includes pre-tectonic, syntectonic and post-
tectonic intrusive rocks as units of the Wisconsin Batholith. All
intrusive rocks which have nol been ghown to be associated with the
Beardmore Orogeny will be included in the Queen Maud ZHatholith in this
Tapar.
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foliated, biotite-~rich groundmass. Ellipsoidal amphibolitic pods
(10-15 cms. long) occur throughout the tonalite, their long axes
l&ing in the plane of foliaticn. The mafic bodies have bothvsharp and
gradational boundaries. Tabular amphibolite bodies, varying in thickness
from centimeters to meters, occcur locally concordant to the foliation.
Tourmaline pegmatite and aplite dykes, unfoliated and discordant to the
foliation, are locally abundant.

Contacts of the tonalite with the country rock are gradational: at
Robinson Bluff (85°36'S., 176°59'W.) apophyses of tonalite intrude
amphibelite.

Tonalite: Anhedral andesine and quartz phenocrysts, up to
12 mm. long occur in a matrix of quartz, biotite,
plagioclecc and accessory sphene, hematite, hornblende,
apatite aud microperthite. A mortar texture is not
uncommon.

At Robinson RIuff and Mt. Benjamin (85°L8'S.,
160°06'W.) the folinted tonalite is porphyritic with
anhedral unzcned andesine (An35_uo) and anhedral
gquartz phenocrysts in a matrix of strained biotite,
arhedral andesine and accessory microcline-micropertlhite,
hematite, gresn to blue-green hornblende and apatite.
Alteration of biotite to chlorite and andesine to
sericite is locally pronounced.

The gneissic tonalite at Mb. Wasko is typified by
tlue plagioclase phenocrysts and biotite clots. It is
a2 medium-grained porphyritic rock with a hypidiomorphic-
granular matrix. Antiperthitic oligoclase phenocrysts
(An25m30) are oscilllatorally zoned, becoming more sodic
toward the rim. The matrix consists of quartz, plagioclase
and biotite with accessory anhedral sphene, opagues and
microcline. Biotite displays yellow to dark-green

leochroism. A week mortar texture is developed. The
plagioclase-microcliine boundaries are commonly myrmekitic.
The grain size of the phenocrysts is 7.5 mm., the matrix
2.5 mm. Biotite is altered to chlcrite and epidote.

A porphyritic gneissic tonalite is the dominant
lithology at Mts. Franke (84°37'S., 176°58'W.) and Koob
(84°53'3,, 169°02'W.). Oligoclase antiperthite phenocrysts
have euhedral oscillatory zoning of a reversed nature; the
cores are elbitic (Anyg) with oligoclase rims (Ansq).
Rectangular patches of microcline, all in optical continuity
within each grain, occur in the oligoclase. These patches
are surrounded by scda rich plagioclase., The matrix is
conpored of cuartz, horablende and biotite with minor amowits
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of microcline, sphene and opaques. Biotite and hornblende
have yellow to green pleochroism.

The amphibolitic pods have the same mineralogy,
differing in the amount of the phases present; most notably
there is considerably more hornblende in the mafic pods.
Epidote and chlorite occur as alteration products of biotite
and hornblende. The modal composition of the foliated
tonalite, excluding the mafic pods, is given in Table 1
and Figure 2 (FRNK-4).

A sequence of four tabular units occurs within the foliated tonalite
at an elevation of approximately 800 meters on the northeast face of
Mt. Franke. The total thickness of these units is zbout 20 meters; they
are visually traceable on the mountainside for at l¢ast one kilometer.
The four lithologies are in sharp contact with each ~ther and with the
dominant foliated tonalite. Foliation is variable within the tonalite
but at the contact the foliation and the contact are parallel. Topo-
graphically the lowermost of thece units is a fine-grained, leucocratic,
feldspathin gneiss, 2-3 meters thick; foliation in b unit is visible
due to the nou-continuous wisps of mafic material. There are two
mafic units above the gneiss, each approximately 7-8 meters thick. The
lover of these mafic units is a fine-grained, equigivanular amphibolite:
the upper is brecciated mafic rock with angular bleocks 25~40 cms. across
composed mainly of pyroxene, set in a quartzo-feldspathic matrix. The

uppermost unit is a fine-grained, thinly-layered, pink gneiss, approxi-

mately 2-3 meters thick.

i Leucocratic Fedlspathic Gneiss: A fine-grained, granoblastic
; gneiss composed almost entirely of quartz and untwinned
. : plagioclase with accessory sphene, hornble:de and microcline.
The grain size of the rock is 0.25 mm. A wodal analysis of
the rock is given in Table 1 and Figure 2 (FPG-1).

Amphibclite: A fine-grained (0.25 mw.) granoblastic rock
consisting of plagioclase, clinopyroxene, hoinblende and
opaques with a trace of apatite.
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Pink Gneiss: A fine-grained (0.3 mm.) gneissic tonalite
composed of sub- to anhedral oligoclase (Anpg), quartz,
interstitial amphibole and accessory sphene, opaques
and clinopyroxene. The modal composition of the rock
is given in Table 1 and Figure 2 (FPG-4).

Granitic Early-Tectonic Granite Harbor Intrusives

The early-tectonic granites of the Shackleton-Scott Glaciers area
have a variety of textures and compositions and it is difficult to make an
integrative statement about them; for this reason each exposure will be
discussed in turn.
Mt. Franke

A strongly-foliated, fine~ to medium—grained leucr—granite, exposed
at the base of Mt. Franke, is in sharp contact with and contains
xenoliths of amphibolite. No relationship to other granitic rocks is
determinable.

Leucogranite: A hypidiomorphic-granular granite consisting of
microcline, plagioclasc, quartz, biotite aud znphibole,
with tracrs of muscovite.

Mt. QOids

A porphyritic, weakly-foliated, medium-grained adamellite occurs at
,,0 o . : . .

Mt. 0lds {(84°40'S., 174 38'W.). Contacts with an ampliibole migmatite are
gradatioral and the unit is cut by aplite dykes.

Adamellite: Unzoned, anhedral, antiperthitic andesine phenocrysts
occur in a matrix of interstitial, strained, fine-grained
quartz, mircocline (with quartz inclusions), and sub- to
anhedral, yellow to green pleochroic hornblende, and
interstitial, green pleochroic biotite with accessory
spheune, hematite and epidote. A mortar texture is
developed. The modal composition of the rock is given
in Table 1 and Figure 2 (OLDS-1).

Mt. Baker

Mt. Baker cousists of early-tcctonic and post—tectonic intrusive rocks.

Early-tectonic granite crops out on the eastern end of the mountain. The
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centrsl and southern portions of the mountain consist of post-tectonic
basic intrusives; the western and northern edges of the mountain are
composed of two types of post-tectonic granite. The early-tectonic
granite was visited at the northeast corner of Mt. Baker (8L°LL'S.,
172°18'W.). Schistose mafic dykes cut the granite exposure.
Granite: The granite has a fine-grained, cataclastic texture
with abundant anhedral megacrysts of strained quartz (up
to 5 mm.) with a matrix of anhedral microcline, anhedral
quartz, subhedral sodic oligoclase and accessory biotite
and garnet.
Nilsen Pleteau Adamellite
McLelland (1967) has described four mappable units in the Nilsen
Plateau area: the Lonely Ridge Granodiorite, the South Leuco-Quartz
Monzonite, the Cougar Canyon Quartz Monzonite and the North Quartsz
Monzonite. The Lonely Ridge Grancdiorite is part of the Campbell
Plutonics; the quariz monzonite (adamellite) units are sufficiently
similar to permit their being grouped together on the sc:le of this
report and are referred to collectively as the Nilsen ri<teau Adameliite.
McLelland (1967) suggests that the porphyritic {locally equigranular)
Nilsen Plateau Adamellite is syntectonic based on: 1) apophyses of the
ddamellite in the Lonely Ridge Granodiorite are foliated parallel tc the
foliation of the Granodiorite, 2) adamellite bodies with discordant
contacts with the country rock are foliated concordantly with country
rock, and 3) the presenc:= of mortar texture in porticms of the adamellite
indicates that the rock had at least partially crystallized previous %o
sny deformation.
Post-tectonic aplite and vegmatite dykes cut the adamellite.
Nilsen Plateau Adamellite: Cataclastic micro-structures of

the originally porphyritic rock are abundant. "Quarte
crystals have pronounced undulatory extinciion and fine-
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| grained xenoblastic mosaics of quartz are ubiquitous.

é Albite twin lanellae in the plagioclase grains are
noticeably bent, and in some samples the larger micro-

| cline grains contain fractures filled with quartz.

? Biotite is bent and ruptured."

‘ Microcline-microperthite phenocrysts, up to 60 mm.
in length, are set in a coarse-grained matrix of quartz,
andesine and red-brown pleochroic biotite with accessory
apatite, sphene, zircon, and opaques. The plagioclase
displays normal or oscillatory zoning; in some localities
the plagioclase is extensively albitized. The microcline-
microperthite phenocrysts are poikilitic. Modal compo-
sitions of the Nilsen Plateau Adamellite are given in
Table 1 and Figure 2 (60,.).

POST-TECTONIC GRANITE HARBOR INTRUSIVES

The post-tectonic Granite Harbor Intrusives have been divided into
gabbroic and granitic units by McGregor (1965). These major categories
can be further subdivided:

gabbroic
hornblende gabbros and hornblendites
dolerites

granitic
adamellites
Speed Adamellite (coarse-grained, porphyritic)
Watt Ridge Adamellite (equigranular)
Greenlee Granorhyre

granodiorite
Organ Pive Peaks Granodiorite

tonalite
Longhorn Spurs Tonalite

AGE RELATIONSHIPS

The mafic post-tectonic units generally pre-date the post-tectonic
granites. McGregor (1965) reports that the more mafic rock is typically
older than the more felsic rock. Locally, however, there is some -field
evidence (xenoliths) that some of the granites pre-date the mafic rocks.
There is presently no field evideuce on tﬁe relative ages of the post-

tectonic granites.
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POST-TECTONIC MAFIC GRANITE HARBOR INTRUSIVES

Post-tectonic mafic rocks crop out in both small isolated exposures
and large composite exposures. Three extensive exposures of post-
tectonic mafic rocks were visited at Amphibole Peak {840943'S., 155950'W.),
Mt. Baker, and Mt. Feeney (85°37'S., 155°50'W.). All of these composite
outerops are surrounded by post-tectonic granites (contacts snow covered)
and are characterized by rock types irregularly varying on a scale of
meters.

Hornblende Gabbros and Hornblendites1

The coarse-grained gabbroic rocks are texturally and compositionally
variable due to differing degrees of alteration. Mégaséopically the
coarse-grained hornblende gabbros and hornblendites typically have a
blocky texture due to large hornblende grains. Exposed contacts with
the country rock are sparse, but where observed they are sharp. Due to
the variability of the rocks each locality will be described individually.

Hornblende Gabbros and Hornmblendites:

Amphibole Peak: A hornblendite crops out in the southwesiern
portion of the peak. The hornblendite consists of ragged,
anhedral hornblende grains with interstitial chlorite and
accessory plagioclase. Small grains cof trenolite occur on
the edges of the hornblende grains. The griin size of ihe
hornblende grains is 4-6 mm. No pyroxens cores were
observed.

Mt. Baker: A coarse-grained hornblende gabbro crops out at Mi.
Baker. Hornblende occurs as large poikiliiic grains with
inclusions of piagioclase and clincpyroxene. Clincpyroxene
graing contain inclusions of opaques and olivine. Subhedral
plagioclase grains are also present.

Bravo Hills: An eight meter thick dyke intrudes a sheared post-
tectonic granite (Speed Adamellite). The dyke consists of
coarse-grained hornblende, biotite and opagues.

Longhorn Spurs: Euhedral phenocrysts of hormblende (up to 12 mm.
long) occur in a black and white speckled matrix. The

1, . . e s . . . .
The order of description is arbitrary; no age relationships
are known within the mafic Granite Harbor Intrusives.
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groundmass and cores of the phenocrysis are altered to
chlorite. Accessory minerals consist of apatite (needles),
anhedral, small, interstitial grains of quartz and,

rarely, opaques. ‘

Mt. Speed: At the northwest corner of Mt. Speed a gabbro
intrudes between a marble and foliated tonalite-amphib-
olite unit (similar to that exposed at Mt. Franke).

A skarn zone is developed in the marble, the contact

vetween the gabbro and the gneissic tonalite-amphibolite
unit is sharp. A biotite gabbro occurs next tc the foliated
tonalite-amphibolite sequence. The biotite-gabtro has

a sharp contact with the clinopyroxene gabbro.

The equigranular gabbro next to the skarn is composed
of clinopyroxene, plagioclase and opagques with accessory
apatite, sphene, biotite and a trace of zeolite. Chlorite
and prehnite occur as alteration products of clinopyroxene;
the plagioclase is altered to sericite.

The biclite-bearing gabbro is composed of clinopyrczene,
biotite and plagioclase with accessory hornblende, opaques,
microcline, sphene, and apatite. The biotite rims the
clinopyroxene. Epidote occurs as an alteration product of
clinopyroxene and hornblende.

Dolerites

Dolerites, which occur both alone and in association with the horn-
blende gabbros and hornblendites, are mineralogically similar but
texturally variable, with fine-, medium- and coarse-grained equigranular
and porphyritic varieties displaying cross-cutting reiationships and
sharp contacts with each other. Pods of one textural variety, 4-5 meilers
in length, occur within another textural type.

The dolerites pre-date the post-tectonic granites from field evidence:
at Mt. Baker contacts with & post-tectonic granite are baked and silicified,
and at Amphibole Peak a tonaliie cuts the dolerite.

Dolerite: The texture is typically intergranular although
porphyritic (andesine or sodic labroderite subhedral
phenocrysts) varieties are present. The equigranular
types are composed of subhedral andesine and anhedral
hornblende with accessory opaques, sphene, quartz and
brown-pleochroic biotite. Trace amounts of a light-green,
high-refractive, isotropic mineral are present. The

matrix of porphyritic varieties has a similar composition.
The plagioclase (An45_53) occurs as both unzoned and
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zoned (normal and oscillatory) grains. At Mt. Baker some
of the anhedral, normally zoned plagioclase phenocrysts
have been recrystallized into aggregates of plagioclase and
quartsz.

The hornblende grains are locally twinned (Amphibole
Peak) and are typically poikilitic with plagioclase and
opaque inclusions. The pleochroism is green to blue-
green.

The plagioclase crystallized first, followed by the
opaques and other accessories and finally the hornblende.

The modal compositions of dolerites at two localities,
Amphibole Peak (AMBL-L) and Mt. Feeney (FNY-1, FNY-6),
appear in Table 2 and Figure 3.

POST-TECTONIC GRANITIC GRANITE HARBCR INTRUSIVES

" The post-tectonic granites of the Queen Maud Batholith consist of
at least five lithologic units: +the Longhorn Spurs Tonalite, the
Greenlee Granophyre, the Watt Ridge Adamellite, the Organ Pipe Peaks
Granodiocrite and the Speed Adamellite. ’

Longhorn Spurs Tonalite

The Longhorn Spurs Tonalite is a medium-grained, equigranular
biotite-hornblende-zndesine tonalite; porphyritic and conarse-grained
varieties occur locally.

The unit has a gradational contact with the migmatite exposed at the
scuth end of Longhorn Spurs. The migmatife is in fanlt contact with a
marble where it is 1n contact with the tonalite. The tonalite is in
sharp contact with a porphyritic hornblende gabbro zt the northern end
of Longhorn Spurs; xenoliths of the gabbro are present in the Longhorn
Spurs Tonalite.

Fine~grained dykes of the tonslite cut the dominant tonalite phase;
these dykes are in turn cut by aplite dykes. Mafic dykes, containing
tonalite xenoliths, also cut the medium-grained tonalite.

Rocks resembling the Longhorn Spurs Tonalite crop out in the
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vicinity of Oliver Peak (84°34'S., 173°33'W.), at Mt. Roth (84°34'S.,
172022'W.), and at Mt. Baker. The Mt. Baker exposure contains amphibolite
xenoliths and is cut by mafic and aplite dykes.

Longhorn Spurs Tonalite: A hypidiomorphic-granular tonalite
(porphyritic varieties have a hypidiomorphic-granular
matrix) consisting of quartz, hornblende, tiolite and
andesine with accessory microcline, sphene, =patite,
and zircon. Quartz grains are anhedral, cocurring
interstitially and as aggregates. Biotite and horn-

lende grains occur interstitially and are =anhedral.
Subhedral andesine grains are normally zon:d. Anhedral
aggregates cf plagioclase and of quartz and plagioclase
occur in the porphyritic types in addition o the
plagioclase phenocrysts. Microcline-miercoyerthite, rare,
occurs as anhedral interstitial grains.

The crystallization order was andesine, sphene and
opaques, biotite, hornblende, microcline a2r.d quartz.

The composition of ilhe andesine rangec from Ang, 1o
An;s. Oligoclase (Anpg) occurs in the coavse-grainad,
equigranular varieties, the late stage, {ine-grained dykes
and apophyses in the gradational contact zcne (Anps). The
porphyritic variety has andesine phenocrysi: {An 5%,
aggregate clots of andesine (An,y) and and . .e ?An44) in the

retrix.
There is chloritization of the biotii.. znd hornblende,
sericitizstion of the andesine and alverati: m.:: of the biotite,

andesine and horrblende to epidote. The chiorite has green
pleochroism and anomolous interference colurs. The
sericization of the andesine occurs in the cores and in zones
in the andesine grains. Clinozoisite occuxe in the andesine
cores. Epidote occurs as discrete veinlets, 6-10 mm. wide,
in the unit.
The modal composition of the Longhor:: Spurs Tonalite
is given in Table 3, and is plotted in Figure 4.
Greenlee Granophyre
The Greenlee Granophyre is leucocratic and occur @ as both a red and
a more abundant grey phase. Botl: phases are porphyri-.ic; anhedral pheno-
cryste of quartz and subhedral phenocrysts of alkali feldspar (up to 13mm.
long ), are set in a saccharoidal matrix. Plagioclase phenocrysts,

slightly smaller, are locally present. Clots of anphibole are present at

the Lubbock Ridge (84°45'S., 175°50'W. ) and Cathedral Peaks (84°451s.
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175650'W.).

The contacts with the country rock are sharp. Stump (personal
communication, 1970) reports a ten meter gradational contact between the
Taylor Formation metavolcanics (Byrd Group, Ross Supergroup) and 2
granitic intrusive rock at Cathedral Peaks; I did not observe this
contact. All contacts which I saw were sharp. There are apophyses of the
granophy:: in the country rock and xenoliths of the country rock in the
granophyre.

The contact between the red and grey phases of the Greenlee Granophyre
is gradational over 15-30 cms. at Mt. Greenlee. The red phase occurs as
a vertical dyke with sharp contacts in the grey phase at Lubbock Ridge.
The exposure of the red phase at the southern end of Cathedral Peaks was
not visited. |

Greenlee Granophyre: The grey phase at Mt. Greeulee has a
porphyritic texture with a granophyric matrix. Anhedral
phenocrysts of quartz, euhedral phenocrysts of plagioclase
(2.5 mm. long) and euhedral phenocrysts of alkali feldspar
(5 mm. long) occur in a matrix of intergrown alkali
feldspar and quartz. Accessory minerals include biotite,
opaque oxides, hornblende, fluorite and sphene. The
composition of the plagioclase was impossible to determine
due to the dustiness and sericitization of the grains.
Alteration of the hornblende to chlorite is almost complete.

At Lubbock Ridge, the grey phase consists of anhedral
d quartz and subhedral oligoclase phenocrysts set in a matrix
of anhedral quartz, and subhedral oligocla=e phenocrysts
set in a matrix of anhedral quartz, subhed:al oligoclase,
anhedral micrographic alkali feldspar and gwartz and
ragged hornblende with accessory opaque oxides. The
oligoclase is both unzoned (Anjg) and zonec {(cores Angg, rims
Anjg). The oligoclase is sericitized.
Three textural types of the grey phase are present at
Cathedral Feaks: a medium-grained, porphyvitic variety with
a granophyric matrix; a coarse-grained pc: »byry with an
alleotriomorphic—granular matrix; and a medium-grained,
equigranular granophyre. Quartz occurs as unhedral
phenccrysts in both porphyries (8 mm. lon:); the phenocrysts
are slightly strained with embayed boundaries. There are
anhedral plagioclase inclusions and "$"-si.aped inclusion




20.

trains in the phenocrysts. Alkali feldspar occurs in
the porphyritic granophyre as anhedral, micrographic
grains in the matrix (3-4 mm. in diameter). Subhedral
plagioclase grains (2-3 mm. long) are both unzoned (An29)

and normally zoned (cores An

, rims An11_24). The

plagioclase is highly serici%%Ega. Hornblende grains
(2-3 mm. long) occur in all three textural types; they are
commonly twinned and have yellow to green plecchroism.
Apatite and opaque inclusions occur in the hornblende

graius.

nite.

The hormblende is altered to chlorite and preh-

The chlorite has clear to green pleochroism and

anomalous interference colors. Sphene and opaque oxides
occur as accessories,

The red phase at Mt. Greenlee consists of anhedral
phenocrysts of alkali feldspar (8 mm. long) and quartz
(3 nm. long) in a medium-grained matrix of micrographic
alkali feldspar and quartz with accessory sphene, hematite
and magnetite. There is a fine-grained chilled margin
of similar composition with an equigranular granophyric

texture.

Muscovite and epidote occur as alteration

products.
At Lubbock Ridge the red phase has a poirtvritic

texture. Subhedral albite (Ano_lo) phenocryst -+ (3 nm.
long) are set in a fine-grained matrix of quar:z,
plagicciase micrographic alkaeli feldspar ar! cuartz with

accessory hornblende, sphene, allanite and opcques.
Epidote and prehnite occur as alteration products of
hornblende; some carbonate is also present.

The :0dal composition of the Greenlee Granophyre
is given in Table 3 and Figure 4. ’

Watt Ridge Adamellite

The Watt Ridge Adamellite is medium- to coarse~grained, pink, and

equigranular. Alignment cof plagioclase laths imparts a foliation to

the rock at Watut Ridge (84045'8., 173047'W.), but the exposures at

Amphibole Peak, Cathedral Peaks and Mt. Dodge (84052'S~, 172022'w.)

are not foliated.

The Watt Ridge Adamellite is intruwnive into the dolerites

exposad at Amphibole Peak. No other field relationshiips were observed.

A textural similarity between the Watt Ridge Acdumellite and the

Greenlee Granophyre at Cathedral Peaks is apparent wmicroscopically.

Watt Ridge Adamellite: The rock typically has an allotriomorphic-
granular texture but is locally hypidiomorphic—-granular.
Grain boundaries are generally sutured and a mortar texture
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is locally developed. Essential minerals sare quartz,
microcline, oligoclase-andesine and biotite.

The quartz is slightly strained, occurring as
aggregates and single grains (up to 5 mm. long). At
Cathedral Peaks quartz grains contain "s"-shaped inclusion
trains. Anhedral microcline grains are typically micro-
perthitic and poikilitic with inclusions of subhedral
plagioclase and anhedral quartz. Plagioclasz is anhedral
to subhedral, antiperthitic and normally zoned {cores
An3p-35, rims An20_25). Biotite, the predc: ‘nant mafic,
has yellow to brown-green pleochroism and iz poikilitic
with inclusions of monazite, opaques and ap:uiite.
Accessories consist of green pleochroic hornblende, opaques,
monazite, apatite and fluorite. )

The modal composition of the Watt Ridge Adamellite is
given in Table 3 and Figure .

Organ Pine Peaks Granodiorite

The Organ Pipe Peaks Granodiorite is a biotite granodiorite (locally
tonalite to siismellite). The texture is predominatly wedium-grained,
equigranula~ but is locally fine-and coarse-grained ¢ juigranular and
porphyritic. The granodiorite crops out at the mouth of and to the east
of the Scott Glacier.

At Karo Hills (85°34'S., 154°10'W.) and at Cox Feaks (86°03'S.,
153°5C'W. ), the contacts of the Organ Pipe Peaks Grarsdiorite with the
country rock (Ross Supergroup) are sharp. At Cox Peaks = quartz-
muscovite—-tourmaline vein occurs at the contact of thxe Ross Supergroup
and the granodiorite; the metamorphic rocks are siliciiied and contain
negacrysts of quartz and alkali Teldspar near the co “act. Mafic
xenoliths are locally abundant in the granodiorite. “egumatite stringers
cut the granodiorite.

Organ Pipe Peaks Granodiorite: The predominant texture is

coarse-grained, equigranular, hypidiomorphic-granular but
is locally porphyritic.

Quartz, strained and unstrained, occurs as anhedral,
interstitial poikilitic grains with biotite, plagioclase

and muscovite inclusions. Locally the quartz occurs as
aggregate grains. At Cox Peaks there is one specimen in
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which quartz occurs as rouncded phenocrysts.

Microcline-microperthite is dominantly interstitial
and anhedral. The grains are poikilitic with anhedral
inclusions of plagioclase, quartz, biorite and apatite.
Microcline-microperthite-plagioclase contacts are myrmekitic.
There is some evidence of deformation in the microcline-
microperthite: kink bands are present at Bobo Ridge
(85051 S., 150°48'w. )} and m1crob*ecc1a zones cut the
microcline grains at Mt. Seebeck (85 44 S., 150%46'W. ).

Plagioclase occurs as both unzoned and zoned (normally
and oscillatorally) grains. The compositions of the
plagioclase grains are:

COMPOSITION OF PLAGIOCLASE IN THE
ORGAN PIPE PEAKS GRANODIORITE

Rock Composition

Type of Plagio-

clase grain. Adamellitic Granodioritic Tonalitic
Unzoned Anjji-17 Anpg_3y An33.43
Zoned
rim An33 - Anal AHAS
crre Angq Ange An35
Plagioclase is subhedral :«+wd poikilitic with anhedral

inclusions of plagioclase, biotite, quartz and apatite.
There is selective sericitization of some of the cores and
zones.

Riotite is the predominant mafic mineral. It typically
had yelliow to green pleochroism. The grains are poikilitic
with inciusions of apatite, opaques and sphene. Alteration
to chlorite has occurred along zones parallel to the (0001)
cleavage.

Accessories consist of anhedral, green-pleochroic torn-
blende, sericite in the plagioclase and chlorite in the
biotite. There are two types of chlorite present: a green-
plecchroic, anomalous brown birefringent variety has formed
from biotite; and a none-pleochroic variety with a radiating
habit is present (the original material from which this
chlorite formed is unknown). Some carbonate is present.

The modal composition of the Organ Pipe Peaks Grano-
diorite is given in Table 3 and Figure 4.

Speed Adamellite
The Speed Adamellite is the dominant plutonie lithology of the
Queen Maud Batholith. Large, 40 to 125+ mm. long, evhedral to oval, pink

pheneoerysts of alkali feldspar typify the rock (the larger phenocrysts
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typically being more ovoid). Inclusions of biotite, Quartz and plagioc-
clase are invariably présent in the alkali feldspar phenocrysts.
Weathering causes thé'alkali féldspar grains to protrudé from the rock.
Plagioclase occurs as white subhedral grains; locally as large as or
larger than the alkalil féldspar grains. Plagioclasé is commoniy altered
to sausserite and sericite. Quartz occurs as anhedral grains which may
be smokey, blue, milky or clgar. Biotite typically is the dominant mafic
nmineral although hornblende may locally be more abundant. Garnet is
present locally.

The Speed Adamellite invariably contains elliptical, mafic xenoliths.
Composition of these xenoliths is variable but the texture is typically
fine-grained equigranular.

The Speed Adamellite~Ross Supérgroup contacts are sh=rp. At Beck
Peak (86°05's., 158°58'W.) apophyses of the adamellite invade the Ross
Supergroup metamorphte rocks, and xenoliths, up to hundreds of meters
long, are present in the adamellite. At Black Rock Glacier (86°15's.,
160°00'W.) the adamellite becomes more foliated and more mafic near the
contact with the Ross Supergroup metamorphic rocks; a chiiled margin, 20
to 40 cms. wide, is present.

There is no simple relationship between the Speed Adamellite and the
other post-tectonic Granite Harbor Intrusives. In the Christy Glacier
area (86°05'S., 161°03'W) the Speed Adamellite is intrusive into an
unfoliated mafic unit and a granodiorite and contains xenoliths of these
units. In the Lillie Range (84°50'S., 170°25'W.) the Speed Adamellite
has gradational contacts with both a tonalite (similar to the Longhorn

Spurs Tonalite) and a fine-grained, equigranular granodiorite.
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On the ridge between Mt. Wade and Mt. Llano (84°50'S., 173°48'W.)
both a red phase and the more typical gray-pink phase of the Speed
Adenellite are exposéd; the contact bétweén the two phases is sharp.

At Mt. Baker and Bravo Hills a secondary foliation is developed in
the Speed Adamellite. A mylonite zone is présent in the adamellite at
Bravo Hills, Mortar texture and ribbon quartz aré both déveloped in the
foliated adamellite. A primery feliation is developed in the Speed
Adamellite at Mt. Munson (84°49's., 1T7L°22'W.).

Speed Adamellite: The texture 1s porphyritic with a medium-

to coarse-grained mwatrix.
Quartz occurs as phenocrysts and in the matrix.
The phenocrysts of quartz are rounded and zmbayed (5 mm.
long). Locally the quartz phenocrysts occur as recrystal-
lized aggregates, have sutured grain bound:rjes and are
strained and surrounded by mortar. Matrix quartz is
anhedral and interstitial; it is usually c:-ar but
locally can be smokey, blue, or milky. A1 those local-~
ities with strained quartz phenocrysts, thes ratrix quartz
is generally unstreired. Inclusions of plaiicclase,
microcline and apatite needles are locally .resent.
Microcline occurs as ovoid to subhedr:. vhenocrysts
and is rarely found in the matrix. The pherocrysts are
typically poikilitic with anhedral to subhk: -2l inclusions
of plagioclase, biotite and apatite needles The micro-
cline is typically microperthitic, both vein and patch
types. A rapikivi texture is developed ir the Amundsen
Glacier area; rims of plagioclase (up %o ¢ rm. wide)
occur on alkali feldspar phenocrysts (up to 50 mm. long).
The plagioclase ria is frequently rimmed by 2lkali feld-
3 spar (up to 3 mm. wide).

Plagioclase occurs both in the matrix :nd as pheno-
crysts. The grains are subhedral to euhed: 1, and
typically have oscillatory zoning of a norral character.
Compositions range from An25 to An3%. Loce’ 1y some large
aggregates of grains are present. he pla: wclase is
typically poikilitic with inclusions of quertz, microcline,
biotite and magnetite. Microcline-plagiociuse contacts
and quartz-microcline contacts are locally uyrmekitic.

Bent plagioclase grains occur locally. There is selective
sericitization of the cores and zones of the plagioclase
grains,

Biotite is the predominant mafic minerszl. It occurs as
enhedral to subhedral grains in the matrix {2 mm. long).
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Opaque inclusions are common, being oriented along
cleavage planes. Inclusions of sphene, quartz, and apatite
needles are also present. :

Accessories include green-pleochroic hornblende,
sphene, zoned and unzoned allanite, monazite, apatite and
zircon. There is textural evidence for the simultaneous
crystallization or exsolution of sphene and opaque oxides.

Biotite and hornblende are altered to chlorite, and
epidote, and plagioclase is altered to sericite.

The modal composition of the Speed Adamellite is given
in Table 3 and Figure L.

Minor Late-Stage Intrusive Rocks

Four types of late-stage intrusives crop out in “he Shackleton-
Scott Glaciers area: fine-greined mafic dykes, aplite dykes, pegmatite
dyxes, and a dioritic orbiculite. There are few cross cutting relation-
ships among the dykes, so a sequence of intrusion ie irrossible to
determine.

Malic Dykes

Most of the mafic dykes have a schistose or recr;: .. 1lized hornfels
texture, suggesting they were emplaced before the youcge:t plutons or
while the country rcck was still hot. At Longhbrn Spurs = mafic dyke,
which cuts the main phase of the Longhorn Spurs Tonaiite, is cut by a
late-stage, fine-grained dyke cf the Longhorn Spurs Toruiite. MeGregor
(1965) reports a dyke swarm intruding a leuco-adamellite at Amphibole

Peak parallel to the foliation has been "

..torn apart into boudins and
cul by numerous veins of tenalite." These observations indicate that the
mafic dykés were emplaced during the intrusion of the Post-tectonic
Granite Harbor Intrusives in the area.

The mafic dykes are both equigranular and porphyritic hornblende

diorites. McGregor (1965) reports phenocrysts of calcic plagioclase and

quartz in an equigranular matrix of plagioclase and pale-green amphibole.
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Aplite Dykes
Aplite dykes, 30 to 50 cms. wide, occur in and have sharp contacts

with unfoliated granitic Granite Harbor Intrusives.

Aplite Dykes: The fine- to medium-grained aplites are composed
of sodic plagloclase, quartz and microcline-micrcperthite
with accessory biotite, sphene, and, rarely, opaques.

The quartz is typically strained and possibly recrystallized.
The plagioclase is commonly myrmekitic. The perthitic
exsolution is vein type. _

Sericitization of the plagioclase and chloritization
of the biotite is almost complete. Epidote has formed in
the plagioclase and biotite.

Pegmatite Dykes

Pegmatite dykes of variable dimensions are commen in the Shackleton-
Scott Glaciers area. The pegmatites consist of quartz, alkali feldspar
and black tourmaline, with muscovite, garnet and plagioclase present in
minor amounts. Pegmatitic graphic granite is locally abundant.

Orbiculite

A dioritiec orbiculite occurs as small, circular bodies (5 wm. in
‘diameter) with sharp contacts in post-tectonic granite in the central
portion of the Lillie Range. Orbicuies (75 mm. in diameter) occur in a
matrix of large, euhedral hornblende grains and felsic aphanitic material.
The orbicules have & discontinuous pink outer rim.

Orviculite: The orbicules consist of anhedral, green-pleo~-
choric hornblende and andesine (Anh6) in the core
surrounded by a zone of fine~ to coarse-grained andesine
of the same composition. There is no quartz present.
Opaques are rare, mostly occurring as inclusions in the
hornblende.

The andesine is almost entirely sericitized. A small
amount of epidote is present in the hornblende. Some
carbonate is present.

The material between the orbicules consists of
euhedral green-pleochroic hornblende grains (up to 35 mm.
long) in an aphanitic felsic matrix.

CONCLUSIONS

The composite Queen Maud Batholith was emplaced under epizonal
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conditioné. Sherp contacts, chilled margins, lack of extensive areas of
contact migmatization, albite-epidote and hornblende-hornfels grade of
contacﬁ metamorphism, and the preéence of a?lite, pegmatite and grano-
phyre are all criteria for epizonal emplacement.

. The large ¥encliths at Beck Peck and the ubiquity of small mafic
xenoliths suggest that the batholith wes at least partially emplaced by
stopping. The apophyses of the Nilsen Plateau Adamellite, foliated

parallel to the foliation of the zountry rock, could indicate that some
forceful injection occurred. This conclusion 1s dubicus however, as

many o the contacts between the adamellite and the granodiorite are

discordiant to the foliation.
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Table 1:

Sample
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Modal Compositions of Pre-Intrusive and Early-Tectoanic
Intrusive Rocks

Qtz. Kspar. Plag. Hb. Bt. Sp. Op. Pts

FRNK-L

Table 2:

FNY-1
FNY-6

LNO-6

{

22 % tr. 65 % T % W% tr. tr. 300
36 tr. 6h tr. tr. tr. tr. 400
Lo tr. 50 T L - tr. 300
38 1k 39 3 5 . 1% 14 900
36 1 56 - L 1 > 300+
1k - 56 23 6 1 tr. 400
33 31 - 29 tr. 5 tr.  tr. 4800+
34 6 42 1 16 11 1200+

Modal Compositions of Pest-Tectonic Dolerifes and &
Tonalitic Dyke (Granite Harbor Intrusives)

Qtz. Hb. And. Bt. Op.. Sp. Apa. Fts.
2% L8 % 45 % 1% 8 % - tr. 1000
2 52 36 6 1 2 tr. 400
3 61 33 1 2 tr. tr. 500
3 15 L8 17 tr. 2 - 300
(sericite = 6 %)
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Table 3 Modal Compositions of Post-Tectonic Granitic Intrusive Rocks
(Granite Harbor Intrusives) at Various Localities

Sample Qtz. Plag. Kspar Mafics Acc. Points
Longhorn Spurs Tonalite
LS-h 15 % T0 % 29 12 % 1%o0p 625
LS-10 25 53 10 12 - Loo
Greenlee Granophyre
CRNLE-3 32 1k 52 2 - Loc
GENLE-k 20 9 59 2 tr. ms. Loo
CDRL-1 30 2k Le tr. tr. sp. Loo
CDRL-3 25 43 23 11 - Loo
CDRL-L 23 Lo 21 : 1k - 400
LBK-1 20 - 31 45 2 - 400
Watt Ridge Adamellite
WT 37 2k 3L 5 - Loo
DDG-L 32 24 38 5 - Loo
CDRL--2 31 30 29 10 - k20
Organ Pipe Pesks Granodiorits
OF 25 L7 18 10 - koo
BB 31 27 38 H - 400
Cox-1 2L L2 26 8 - Loo
cZ 28 he 13 tr. bk, 6 ms. 425
1 c¢hb.
1 ep.
McK 24 53 16 8 1 sp. koo
NEL 14 53 8 11 bt. tr. sp. 179
14 ho. tr. ep.
RUS 16 g 15 22 - LGo
Speed Adamellite
S 32 33 28 7 - Lo
BKR-1 a7 58 30 12 - 400
LNO-T 30 b1 25 L - Loe

WAR .- 27 41 21 11 - 400
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QTZ

FIGUREZ2 MODAL COMPOSITIONS OF
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EARLY-TECTONIC INTRUSIVES AND
o o PRE-INTRUSIVE ROCKS
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FIGURE 3 MODAL COMPOSITICONS OF
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