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CRANITES OF KING GEORGE LAND AND ADELIE LAND

BY . _
H. 8. SUMMERS, D.Sc., axp A. B. EDWARDS, Ph.D.
WiTH AN APPENDIX 3Y A. W, KLEEMAN, M.S8c.

L—INTRODUCTION.

Trr Expedition collection from this region includes a number of specimens which fall
within the division of the Granites. Dr. Stillwell has already described the granites
from Mackellar Islet. - For the rest, all but very few were collected as erratics from the
Moraines at Cape Denison, and consequently represent types of rock existing to the
south and to the south-west of that locality. Granites were found to exist wn sutu at

Penguin Point.

Thanks to the courtesy of the Director of the Geological Survey of Vlctorla six
analyses were made, in the Mines Department Laboratory, of specimens considered to be
fairly representative of the principal types. These analyses are recorded later.

~ Rosiwal determinations were made by means of a Leitz integration table which
is a great advance over earlier apparatus for this class of work. This instrument is:
designed for use with the larger Leitz Petrological Microscope, but as the stage 1s locked
when the instrument is attached, the section cannot be rotated under crossed nicols.
By making a minor adjustment it was found possible to use the integration table with
- a Dick microscope, and we found this far more satisfactory as we could use the rotating -
nicols to determine the minerals without 1nterfer1ng with the regular reading of the

instrument,

II. ‘THE CHEMICAL COMPOSITIONS OF THE GRANITES.
The following table gives the compositions of the rocks analysed together with -
analyses of other granites from Antarctica previously recorded :—

1 2 3 . 4 5 6 7 - 8 9 10
8io, | 76-50 73:52 72-50 76-34 76-99 7795 71-87 69-85 71-10 68-33
Al O, el 1312 1492 14:40 1348 12-62 14-04 1516 15-35 14-50 16-56
Fe,0, 0-87 0-25 0-86 0-39 70 0-36 062 0-40 0-31 0-34
" FeO e, 045 1-31 0-97 0-29 025 013 | 210 3-88 310 2-82
MgO - 068 st. tr. 0-98 0-03 tr. '0-35 029 (52 117 0-61
Ca0 0-38 1-38 103 0-85 076 |. tr, 0-84 2-94 2:59 343
Na,0Q 2-68 2-86 2:95 2:73 237 633 - 3-88 313 3-25 3-85
K,0 - 4-91 522 4-88 5-43 5-87 0-38 4-72 2-87 402 3:56
H,0+ 0-86 0-56 0-84 0-58 0-38 0-25 0-35 024 © 025 .0-38
H,0— 0-14 0-13 0-13 0-09 010 0-08 0-15 0-03 —_— 0-04
co, | nil nil st. tr. st. tr. “nil nil 009 0-01 —_— _—
TiQ, 013 0-23- 0-36 fs. tr. 0-13 nil 0-25 0-36 0-46 0-29
r,0, ... tr. ft. tr. 0-08 tr. nil tr. tr. 0-50 — 0-23
MnO 015 0:07 st. tr. tr. tr. nil 004 0-06 0-63 tr.
(NiCo)O ... nil " mil nil- nil nil nil — —_— — —_—
Li,O . nil tr. -t tr, 6. tr. st. tr. _ ] — —_— —_
- tr. tr. tr. .| st tr. tr. tr. Ce— —_— —_— —_—
850, nil nil © il - nil nil © mil — —_— J—— —_—
Torar = ...[ 100-67 100-45 99-97. | 160-21, ; 100-17 99:87 160-36 100-14 10075 100-44
Sp. Gr.  ...| 2-6188 2:6376 2-6404 2-6167 2-6058 2-6263 —_ _ —_— —_—

(See notations overleaf.)
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(P. G. W, Bayly and J. C. Watson.) g
(P. G. W. Bayly and J. C. Watson,) © . :
Erratic, Cape Denison. (P. G. W. Bayly and J. C. Watson.)
Grey Granite—Field No. 847.  Erratic, Cape Denison. (P. G. W. Bayly and J. . Watson.)
Tine-grained Granite—Field No. 901. FKrratic, Cape Denison. (P. G. W. Bayly and J. C. Watson.)-
. Gmphl(, Granite—Field No. 604. Erratic, Cape Denison. (P, G. W. Bayly and J. C. Watson.)
Hornblende Biotite Granite, C. Irizar (A. B. \Valkom) Brit. Ant. Exp., 1907-9, G&ology, vol. 2 (1916), p. 211.
. Biotite Granite; Mt. Larsen (A. B. Walkom), loc. cit. supra, p. 211. .
. Granite, Wandel Island, Graha.m Land Region, Antwrctw& (Pisani).
p. 144, 1908,
. Grey Biotite Granite {(Hornblende- -free Granfliorite)—Field No. D9G. Granite Harbour (E. D. Mountain)
"Brit, Ant. (Terra Nova}-Exp.,1910." Geol,, vol 1, No. 6 (1924), p. 197 :

Pink Grqniie—]ﬂ“ield No. 223. Erratic, Cape Denison.
Pink Granite—Field No. 833. TErratic, Cape Denison.
. Grey Biotite Granite—Field No. 902,

-

G. Gourdon hxp. Ant. Fr., Petrology vol,,

X
's

* An examination of the first five analyses will show that the rocks are falrly norrml
'gmmtes but No. 6, that of a Graphic Granite, is' quite abnormal in that the percentage
of potash is only 0-38, whereas there is 6: 33% of soda. . Albite practically completely
replaces the potash felspar usually present in such rocks. Unfortunately, this specimen
was not found e siu and, therefore, there is no knowledge of the plutonic types with
which it occurred. The rocks were picked out for andlysis before detailed microscopic.
examination had been undertaken, so that a,lthough several granodiorites have been .

' 'dosombed no analyms of the less acid types was made.

1II. NORMS AND POSITIONS IN QUANTITATIVE CLASSIFICATION.

_ The followmg Tist glves the norms. and classification of the SiX_ ana,lysed
‘specimens :— :

1 2 3 4 b 6

- Q e 40-38 33-30 32-88 38-04 3899 39-24°
Or. e 2891 . 31-14 - 2801 31-69 3503 2:22 .
Ab, ’ 22-53 24-10 25-15 ‘)3 06 - 19-91 53-4H
An. .. e e . 195 6-95 4-17 - 417 | . 3-89 0-00
c. . .. |l 265 2404 265 163" |  -092 316 -
Hy. ’ 1-83 1-85 - 316 0-23 0-00 090
Mg. ... v e 1-16 0-46 -1-16 0-70 '\ -0-46 0-46
1. o 030 | - 046 061 0-00 030 ° 0-00
Ap. ' ) . 0-34
1. Pink Granite Field No. 223. 1, 3, 1, 3; Alaskose.. ~

2. Pink .Granite Field No. 833. 1, 4, 2, 3, Toscanose.
3. Gray Biotite Granite Field No. 902. I, 4, 2, 3, Toscanose.
4. Gray Granite Field No. 847. I, 3, 1/2, 3 Alaskose.

. Fine grained Granite Field No. 901. 1, 3, 1,"3/2 Alaskose.
6. Graphic Granite Field No. 604. I, 3, 1, 5 Westphalose. -

~IV.. PETROLOGICAL DESCRIPTION OF THE GRANITES.
The gmmtes have been grouped into (a)-those with red or pink felspars (b) grey
gramtes S ' S

(a ) RED GRANITES :
"Rock No. 44, crratic from Cape Denison: This is-an unequal gmmed, epzdonmi

and:-saussuritized- microckine gramnite.
albite, saussuritized plagioclase (?
amount of pyrite.

The minerals present .are” quartz, microchne,

andesine), epldote (,hlorltlzed blotl‘rc,-and a snnll
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Quartz forms' large. 'inteﬂocking crystals (allotriomorphic). Tt also -occurs as
‘interstitial granular matter, which is sometimes associated with epldote about the
~ borders of saussumtlzed felspars -Strings of bubbles penetrate the crystals often.
tmversmg several w1thout any change of direction.

. Microcline is the dominant felspar It exhibits well- developed tarta.n twmnmg
and peg structures and is always fresh and pellucid. Small pieces of mlcrochne are
‘occa,smnally found surrounded, by saussuritized felspar.

A minor quantity of albite is present, and some of this may be of primary orlgm
‘Much of it is associated with the saussuritized felspar, and is clear, pellucid and often.
. shows a wavy twinning and extinction. It is probably secondary, belng set free during
the epldotlzatlon -and the saussuritization.

It is difficult to ascertain the composmlon of the plagioclase since 1t 1s generally
" hidden by a thick felted mass of saussurite flakes. It appears, however, to be of ( — ve)
- character and shows twin lamellae. It is probably a basic oligoclase, (about Ab,,Anyg).
Associated with this altered felspar are numerous crystals of epidote and secondary
- albite. -

_ Yellow to colourless epldote 1s fairly common. It exhibits distinct pleochrmsm
‘and beautiful, high polarization colours. It occurs as interstitial ‘matter, partlcularly
in the neighbourhood of saussuritized plagioclase, but more commonly as veins ‘or
'Stnngers which exhibit parallel relations to one another. Granulated quartz and albite
-are often associated with it, and in one case pynte The concentration of.epidote varies
greatly in different parts of the slide. ‘ i

Chloritized and partially epldotlzed biotite occurs with the epldote in places It
is depos1t1ng iron ore, and never ocours plent1fully :

+ It seems that the original rock was a microcline granite, which became ep1dot17ed
and saussuritized either by hydrothermal pneumatoly51s or by some process of regional
‘metamorphism. Some of the granular quartz associated with the epidote may have been
precipitated with the formation of the latter. Migratory movements have affected the
concentramons of the secondary miperals. = o _ ; .

The texture varies from a medmm—gramed granite to locally granular patches.
which are of no great extent, and may represent 1nterst1t]a,l final crystalhzatlon, or
mclpwnt granulation.

: Rosszal Analyszs — : S o
-Quartz - o . 328 -

Microcline ... : e e 2946
Saussuritized folspar .. 233
Albite . . 87
Epidote .- ... - £ I
Blotlte . S

100-0 -
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Owing to the inability to determine the exact degree of saussuritization, it is not
possible to calculate the chemical composition. It i3 evident, however, that the rock
was a potash granite of fairly normal composition. .

Rock No. 200, erratic from Cape Denisen : :This is a hornblende granodiorite
which has undergone shearing accompanied by saussuritization and the introduction of
sulphides in some parts. "The minerals present are quartz, saussuritized basic oligoclase
(Ab,gs), orthoclase, anorthoclase, hornblende biotite, iron ore, large apatites, zircons
and rare grains of epidote. ““Veins’ of granular matter are observed, and the quartz
crystals in their neighbourhood appear to be stretched or crushed so that they now,
show theif long axes parallel to such veins. .Some secondary quartz cement appears
between the crystals. ’ S

The quartz is clear, but crowded with strings of bubbles. It often shows marked
radial cracks which have been filled with iron ore. In places the individual crystals
' have been faulted (Plate IV., fig. 1.)

© The plagioclase is fairly thoroughly saussuritized, but remnants remain, and the
twinning can be distinguished. It shows a (— ve) figure and an extinction A of about
6-7°, so that- it is interpreted as a basic oligoclase (Aby;Any). - It is only slightly
epidotized. It occurs aslarge crystals and is the dominant mineral of the rock, and includes
numerous large round apatites, zircon prisms, and flakes of chloritized biotite. -Veins
and fractures occur in it, as in the quartz, and commonly are filled partially with iron
ore.

" Orthoclase and anorthoclase are minor constituents. The andrthoclase ig dis-
tinguished from the orthoclase by its (+ ve) figure as against the ( — ve) figure of the
latter, its perthitic growth and its tartan twinning in some cases. It is possibly a potash

‘albite, but has a very low refractive index for this — less than that of Canada Balsam.
Tts exact nature cannot be stated confidently.

The hornblende is a normal variety, showing a yellow to green pIeodHrois‘m. It
tends to be idiomorphic in moderately large crystals. It is present in greater amount
than the biotite and is more stable than it. '

Twisted flakes of chloritized biotite (originally a brown yariety) oc'cﬁr_a.nd are
generally included in the plagioclase, while the hornblende is not. It is commonly
depositing iron ore. '

Large apaﬁ;ites, rounded or ovalin shape are not uncommon throughout the rock.
Small double ended zircon prisms are found in the felspars. These also exhibit slight |
rounding, so that both the apatite and zircon might possibly be from foreign sources
Epidote forms rare grains in the saussuritized plagioclase. y
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Tron ore occurs interstitially and filling cracks. It is evidently of later origin than
the rock, and was introduced during or after the shearing and compression. Pyrite is
found associated with the hornblende in one case, and elsewhere in the quartz.

_ The rock was probably a normal granodiorite which has undergone metamorphism
and hydrothermal pneumatolysis,the two being more or less contemporaneous but later
than the consolidation of the rock.

Roszwal Analysis :— - ,
Quartz . e .. 3505

Plagioclase (Ab, 5An%) ! saussurltlzed L. 4000
Orthoclase & Anorthoclase vie o ... 1358
Hornblende = ... ... .. 489
Biotite ... ... B 2
Apatite ... ... .. .. .. 034
" Pyrite v 024
Granular Areas (Quartz and Felspar) vee . 070 .
Iron Ores ... .. 048
. 100-00

Rock No. 833, erratic, Cape Denison. This rock is an allotriomorphic gramte,
consustmg of quartz, orthoclase and microcline, albite- ohgoclase biotite, sphene, and some
.allanite, chlorite, apatﬂ;e and 1iron ore.

. The quartz is clear with numerous strings of bubbles, and is commeonly very much
cracked. It is the dominant mineral and occurs in large allotriomorphic crystals. The
quartz was apparently the last mineral to crystallize out, and in places, a little granular
interstitial quartz is observed. Inclusions of quartz in the orthoclase show that both
were crystallizing at one period. ' :

‘The felspars are of three varletles o)) »o'rthocla'se, (2) microcline, (3) albite-
‘ohgoclase :

_ The. orthoclase is generally miorop.erthiti'c untwinned, ( — ve), and is commOnly
strongly sericitized centrally. Some quartz is included. The orthoclase occurs in
llotrlomorphlc plates, generally smaller than the quartz |

Microcline occurs sparingly with spindle twmnmg——-generally a twinned core,
dying out at the edges. Some crystals show fine tartan twinning. The crystals are not
sericitized, and are generally much smaller than the other felspars in stze.

_ Albite-oligoclase is fairly abundant and second to the orthoclase in quantity. Its
composition appears to be about Aby,An,,. It probably contains a fair amount of the
orthoclase molecules—i.e., is a-potash oligoclase-albite (cf. analysis). Tt occurs as plates
- parallel to 001 and to 010, the latter very. large with perfect cleavage, quite free from
sericitization, but slightly clouded from a streaky or spindly marking at a large angle
to the cleavage—suggesting twinning or antiperthite.' . :
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Biotite'is the only mica present.” Tt is generally chloritized, and contains occasional
small pleochroic haloes about zircons. It has deposited finely granular iron ore whicli
has altered to leucoxene. Apatite is commonly included: The biotité appéats to predate
the orthoclase, and is genemlly corroded or 1rregula,rly shaped.

Leucoxene IS a common accessory after iron ore. Its common assoclatlon "with
chlorite, and shape suggest that it represents completely altered biotite: It is generally
associated with biotite. B -

' Allamte, which is zoned, is found associated with - the biotitc; occasikor-mlly- it
. ténds to be idiomorphic. . The allanite is somewhat similar to allanite in rock No. 154,
~ from C. Denison. "It is not pleochroic and does not give a good figure.
. Apatite crystals and grams are farrly frequent but not .abundant.

Rosiwal Analyszs —-

, Quartz e e . 40T
Orthoclase O f. 2856
Microcline ... - ... - - © L. B02
Plagioclase (Albltc Ohcroc]asc) .. 21464
Biotite, etc. A = |

100-0

The chemical analysis is given carlier. “There is a discrepancy in the presence
of chlorite and biotite in the section, while the analysrs shows only a slight trace of MgO.

Order of C’rystallzzatzon (completwn of )i — ‘
Accessories (apatite and ilmenite), Alblte Ohgoclase Orthoclase Biotite, Quartz.

Autopneumatolysrs appears to have altered iron ore to leuco*{cnc and chlorltlzcd
the biotite.

Rock No 223, erratrc Cape Demson This is a red.‘ gmﬁfite consisting of .red
_ felspar, some lighter in colour than the 'rest, guar’cz and biotite _(Pl’ate IV., fig. 4).

The quartz has been shattered and occurs in patches of interlocking grains. In
- some cases cracks oceur, which in places form the ]unctron betwecn two grains, and in
other places the same crack will cross or penetrate a grain.

The orthoclase is O'enera,lly much. altered, the kaolinized materlal bcrng stained-
red by oxide of iron.

Microcline is fairly abundant and is rather fresher than the orthoclase, but centres
of “crystal are often kaolinized and in such cases the characteristic twinning of the
microcline is not vrsrble It is probable that a proportion of the orthoclase recorded in
the Rosrwal analysrs may be altered microcline.” In fact, the shearing that the rock‘
has undergone as evidenced by the fracturing of the quartz would aid the inversion of
orthoclase to microcline, which is thc more stable form’at low temperature. '
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" The plagioclase is considerably altered, but appears to be oligoelase.

Biotite is somewhat altered and is very dark in colour, the pleochroism varying
from dark brown to dark yellowish brown. S
© Muscovite is intergrown in places with biotite. .
Magnetite and apatite are presént, included in the biotite.
The chemical analysis of this specimen is given earlier.-

Roswwal Analystis :';_

© Quartz © .. L. L ... 3887
Orthoclase SRR e 222
Microcline ... oo 135
Plagioclase IO 3G |
Biotite (inc. Muscovite) - - ... 105 ~

The rock is crushed Biotite granite containing Microcline.

" Rock No. 201'(i), erratic; Capre Denison. Thisrock is an uneven grained, somewhat .
a,ltered acid granite. In the hand specimen it is seen to consist of quartz, red felspar and
subordinate blotlte : ' : S

The quart;7 occurs as large crystals generally allotriomorphic but with’ occa,smna,l
pieces showmg crystal boundaries. "Strings of bubbles are plentiful.

Orthoclase is largely kaolinized but is generally perthitic, and, in such cases the
included plagioclase is distinctly fresher. The red colour of the felspar is due to the kaolin
decomposition product being stained red by oxide of iron derived from the alteration of
the biotite.

A small amount of microcline is present but is also altered so that in general; ortho-
clase and mlcroclme cannot be d]fferentlated from one another

The pla,gloclase 18 comparatlvely fresh and ranges from amd ohgoclase to albite.

Brotlte has been altered and is represented by chlorite, which in places is .
intergrown with muscovite. ' -

Apatite and occasional zireon crystals occur, included in the Vchlloritized biotite
A few minute reddish cryqtals with pleochroic. haloes also occur and are probably rutlle
Mmcrnetlte occurs as the result of the alteratlon of the b10t1te

Rosmwl Analyszs —

Quartz e a2 L .
7 Orthoclase. and Microcline e BT )
‘ Plagioclase - e 177

Chloritized Biotite 0 |

L Y 1000
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Rock No. 201 (i1}, erratic, Cape Dentson. - This rock is very similar to No. 201 (i) ;
except that a small amount of calcite occurs, the minerals are the same, and the propor-
tions of the mineral also clearly agree. )

Rosiwal Analysis:—

Quartz e .. 441
Orthoclase and Mlcrochne ... 362
Plagioclase - - . 156
Biotite’ . . 33
Calcite wee 8

1000

Rock No. 218, erratic, Cape Denison. = This rock is an adamellite. In the hand
specimen, it is seen to consist of red felspar numerous black patches of biotite, and
subordinate quartz. '

Under the microscope, quartz is found to be more abundant than appeared from
© the hand specimen, but occurs largely as a mosaic of small interlocking crystal between
_the felspars. ‘

The’ felspars are generally very al’cered and in places cannot be determined
satisfactorily, so that the Rosiwal Analysis is only approximate in respect to the
relative proportions of orthoclase and plagloclase The 'composition of the plagioclase
was indeterminate. ‘ '

The biotite is conmderably altered, a,nd a fair amount of magnetlte has separated
~ out, but it has not been converted to chlorite.

Roszwal Analysis:— _ _ :
Quartz ... e .. 207

Orthoclase . o ... 398
Plagioclase = .. e 283
Biotite ... .. O §

1000

* The rock ‘might be called a qua,rtz monzonlte or adamellite.

(b) GREY GRANITES: : _ _

- Rock No. 847, erratic, Cape Denison. This rock, a gramte, consists of large
(more or less euhedral) crystals of plagioclase, saussuritized to varying extents, numerous
smaller (allotriomorphic) crystals of microperthite, orthoclase and microcline, and a
considerable amount of granular quartz. There are practically no ferro-magnesian
minerals present. A little white mica has been introduced by saussuntlzatlon and one or
two large sphenes were noted. ~

The plagioclase appears to be albite- ohgoclase It gives extinction of 10° on’
the 010 face, and sometimes over 5° on 001. It has a lower refractive index than the
“balsam in some cases n some a hlgher one. Itis probably about (AbgAn,;). It forms
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~ large plates with more or less regular boundaries, and is generally saussuritized. A 1ittl¢
secondary mica is commonly associated with it. It commonly shows slight shearing and

distortion.

Orthoclase, microperthite, microcline occur in considerable abundance, dominating
over the plagioclase. All degrees of transition from the one to the other are found,
suggesting that the original felspar was orthoclase, but incomplete inversion to microcline
~ has since occurred.  Much of the microperthite bears a close resemblance to myrmekite,
and rare myrmekites have been seen in the section. -

'The quartz rarely appears as large crystals although it is the most abundant
mineral. It appears as if large crystals of it have been crushed and granulated. The
granulation is much more complete in the close vicinity of the felspars than away from
" them. Thereisa tendency for the quartz individuals to'be drawn out and foliated in such

cases.
The rock has the appearance of having suffered dynamic metamorphism, the
quartz and the potash felspar to a lesser extent, suffering granulation, while the
plagioclase resisted more strongly, and are only locally crumpled.
It is also possible that the metamorphism was such as to produce a recrystalliza- .
tion of plagioclase, and to some extent, orthoclase, and that the growmg forces of the
new crystals granulated the quartz.

The rock-is a normal granite.

Rosiwal Analysis :— . . T :
Quartz ... 396

Orthoclase, Mloropcrthlte, Mlcroohne e 342
Plagioclase e .. 252
Mica o e e 100
Chemical Analysis :— e
Calculated Composition -
L . (ignoring Mica)
Si0, " 7634 780
AL,0, e e 13-48 : T §
Fe,0, ' 039 —_—
FeO Gl e 0-29 o e
MgO 0-03 L —
CaO - .. e 0-85 08
Na,O 2-73 2-5
K,0 543 _ _ 58
C H, 0+ . . 0-58 . _—
o HO0— - -09° - —

100-21 . 1000

The complete chemical analysis is -given in the table of analyses (p. 89).
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" Rock No. 901, erratic, Cape Denison. The rock is a fine grained allotriomorphjd
N jmm’te,'_consisting of quartz, orthoclase, anorthoclase (%), albite, and albite-oligoclase,
together with a little biotite, iron-ore (ilmenite), sphene, epidote (rare), apatite, (rare)
and muscovite (very rare). A little iron oxide (limonite) occurs as  cement ” between
some grains. Ferro-magnesians are of small quantity (cf. analysis). ‘

. The quartz occurs in very pellucid interlocking grains, generally free from strain, -
polarization effects. The crystals are commonly traversed by niore or less parallel
strings of minute bubbles.

The plagioclase is probably albite- oligocla'se being (4 ve) and having extinction
angles from 2° to 6°. It shows fine to fairly coarse lamellar twinning, and. generally
shows a central clouding or incipient saussuritization. The outer pdrts of such crystals
‘are generally pellucid, but show no other difference from the central parts, thus
suggesting the alteration to have taken place during crystallization.

_ Orthoclase is the dominant felspar (cf. analysis) and occurs in allotriomorphic
plates. It apparently post-dates the plagioclase in order of crystallization, and it is
oodasmnally perthitic. In some of the perthites the stringers of perthitic material scem.
to consist partly of quartz, being possibly: allied to myrmekitic growths. Rére truc
myrmekitic growths are observed, generally with the plagioclase. :

Some of the felspar appe'a'rs' to be a potash-albite. It shows a ( + ve) figure and
very minute twinning, often only in part of ‘the crystal. ‘

There 1s a little chlorltlzed biotite which was orlﬂlnally brown in colour. It i 1S nOw
.showmg a tendency to deposﬂ: iron orc, which in turn 1s altcrmg t6 leucoxene.

A httle allotrlomorphlc iron " ore (1lmen1te from analysm) 1s found appalently
of late origin.

A. little interstitial “cement” of iron oxide (limonite) is found betweéen quartz
‘grains. ‘ '

Occasional idiomorphic sphenes, rare granules of epidote, rarc apatites, and
very rare minute flakes of muscovite were noted.

Companson with the ana.lys1s shows a marked a greement—very low iron, magnesia
and hme, hlgh sﬂlca ‘and potash. : '



The gmm size Va,rms from moderately coarse to quite small individuals.
places it becomes looally coa,rsely granular, where the final consolidation has - talxen _
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In

place :
Analysis Calculated Analysis Rosiwal Analysis
Assuming AbgAn; - for -
albite, AbgOr,, for an- |-
orthoclase and neglect-
ing the iron oxide
- cement. '
5i0, 76-99 - 79-3
Al0, i2:62 10-1
Fe,0, 0-70 _
FeO 025 05
MgO trace tr. . .
CaO 076 - 0-2 : Quartz 445
No,0 2. 237 2-8 (Albite Ab- Ollgo) 19-0
O b 587 50 Orthoclase ... . 206
H,0+ * 0-38 . Anorthoclase  Potash-Albite 83
H,0 — 0-10 —_ Biotite o Lo 20
Ti0, : T 013 03 Iron Ore 06 -
ToraL 10017 98-2

“100-0

Rock No. 902, erratic, Cape Dentson.
omorphic and of medium grain size.

This rock is a grey biotite granite; allotri-
The minerals are quartz, microperthite, orthoclase,

a little microcline, albite-oligoclase, biotite, rare sphenes, zircons and apatites, some
Myrmekitic intergrowths are a m&rked feature at the
junctions of the orthoclase and albite- ohgoclase ' '

~secondary chlorite and iron ore.

The quartz is. extremely pellucid, belng very free from’ bubbles or inclusions.
It forms small to moderately large (25 to 3 mm. max.) allotmomorphlc crystals which
have smooth edges against the felspars, but are crenulated against quartz.

* Albite- oligoclase ' oceurs as more or less 1d10m0rphlc crystals often mcluded in the

orthoclase.

and.occasionally zoning occur.

.Clear rims of orthoclase commonly. enclose these plagloela,se crystals

Fine Ab twinning

This felspar also shows a tendency to_be saussuntlzed

.-+ Orthoclase is equally dominant a,nd occurs in large more or less alloty 1omorphlc

plates

A very minor quan’mty of mlcroc,hne 18 present

It genera,lly tends to be mleroperthltle

assoelated with ﬁnely granular orthoclase” pat(,hes

Myrmeklte growths are frequent

-

They develop between. albite- ohgodase and

orthoclase ciystals ; the former acts as thelr host, and they show a convex sulface facing -

~the orthoclase

Normal brown to -ﬁre’l'low biotite 'occurs‘s'paringly OccaSidnaily it is partially

chloritized-and is depositing neodles and grains of iron ore or 1ut11e

with pleochroic haloes

The character is (4 ve) biaxial, refractive index less to slightly greater .
than the balsam (1-530 — 1-535) and extinction angles are very low.

This micreclihe is generally -

- It carries zircons



100 - AUSTRATLASIAN ANTARCTIC EXPEDITION.

Rare apatite prisms occur in the felspars. A inoderately large crystal of sphene
was also observed. ' -

The order of crystallization was :—Accessories, Blomte Plagioclase, Orthoclase,

Quartz
Rosuwal Analyszs — ‘

Quartz - ... e s e 340

Orthoclase - -

Plagioclase (Abgs) ce .. 304

Microcline ... ... .. .. 34

Biotite v 22

100-0

Chemical Analysis:—
Calculated Composition
Si0, . e 72:50 75:9
A1LO, ... L. 1440 _ C 12:3
Fe,0, 0-86 —_—
FeO e e 097 B —
MgO 0-98 . . ‘ _—
CaO ' 1-03 1-0
Na,0 e e 2:95 o 3:0
K,0. e e 4-88 | 56
HO+ ... ... .. 0-84 . p—
HO- ... ... .. 013 - —_
TiO, . . 0-35 ‘

P,0, - ... . 008 97-8
' © Biotite 22
99-97 - | £ 1000

Rock No. 747, occurs n situ at Penguin Point, King George Land. The slide
is that of a fresh granodiorite. It shows quartz, plagioclase (Oligoclase Ab,,-Ab,.), sub-
ordinate orthoclase, biotite, fresh or chloritized in part a little muscovite, a,nd large '
crystals of apatite. :

‘The plagioclase occurs in large subhedral plates, occasionally showing embayments
filled with quartz along the edges. It has a ( — ve) character, and an extinction angle of
from 8°-15° on the symmetrical zone, corresponding to Ab,,-Ab,,. . Parts of the crystals
do not extinguish equally although this inequality has no effect upon lamellar twinning
which is superimposed.. The rectangular edges of such areas suggest that they may
be some form of 1nterpenetrat10n twin. C

The orthoclase is of lesser quantity, and shows a partial sericitization,

‘The quartz is-qui'te pellucid and free from bubbles. Tt forms large allotriomorphié
plates. ' C
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The biotite is generally fresh and brown in colour, but in places, parts of the flakes
are green from deuteric chloritization. Muscovite, in lesser quantity, occurs with the
biotite or alone. Pleochroic haloes about zircons appear in the biotite, and large cubedral
apmtltes occur associated with biotite or plagloolase

The order of crystallization was apparently—apatite, biotite, oligoclase, orthoclase
and quartz; the muscovite probably crystallized just before the quartz. Slight deuteric
alteration followed before consolidation was complete. -

 The structure is typically granitic ; individual crystals are np to 0-5 em. in
diameter or even larger.. ' |

" Rostwal Analysis :— . .
‘ Quartz .. 523

Plagioclase o 265
Orthoclase e e .. 85
Biotite ... / .. .. .. 102
Muscovite ... 20
Apatite ... - .. e 05
100:0

Rock No. 746, occurs n situ at Penguin Point, King George Land.

The rock is a grey porplyritic g?‘dnodiom‘té.' The general mass of the rock has a
-grain -size about 5 mm. diameter. Studded through it are large porphyritic felspars as
much as 7 cms. in length. ‘ ' - : ' ‘

The slide represents a typical granodiorite, and closely resembles No. 747. The
rock consists of quartz, plagioclase (oligoclase, Ab.;), subordinate orthoclase, biotite, fresh -
to chloritized, some muscovite, zircons, and rare large apatites and rarer sphene. A large
. myrmekite growth is also present (Plate IV., fig. 3). .

The plagioclase forms large subhedral plates, is of (— ve) character, has an
extinction angles of 6°-8°, and arefractiveindex greater than balsam but less than quar’w
It 1s-about Ab,,. It Jnclude% apatltes and occasionally biotite.

The orthoclase is very subordinate in quantity, and genemlly sericitized. It forms
smaller and later crysta]s o

The quartz forms large allotriomorphic p]ates free from bubb]es

The biotite is fresh or partlally chlorltlzed and contains numerous pleochr010
haloes about zircons. Muscovite is-present in. smaller quantlty than the biotite.
Occasional large euhedral apatites are seen, and one elongatcd crystal of “sphene 1

present:
*62834—B
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A large and very distinct myrmekite growth was seen at the juncﬁon of oligoclase
and orthoclase crystals with quartz. It was developed in an albite-oligoclase zone of
the plagioclase, and was convex towards the quarta.

The probable order of crystallization is—apa.tite and zircon, etc., biotite, oligoclase,
muscovite, orthoclase and quartz, and deuteric alterations-giving rise to chloritization

and sericitization preceded final consolidation.

Roswwal Analysis: —

Quartz ... ... ... .. 413
Plagioclase .. 411
Orthoclase - ... . 81
Biotite .. 64
Muscovite ... U1 |

1000

7 Rock No. 749, obtained #n situ at Penguin Point B is a variant of 747. In the
small hand specimen available for examination the principal minerals are noted to be
“felspar and biotite, but occasional small garnets are also observable.

Rock No. 1298, obtained ¢n situ at Penguin Point A, is that of a dark fine-grained
exogenous inclusion. The inclusion at contact with the granite is surrounded by a coarse
biotite-rich zone. Specimen No. 748 is another exogenous inclusion in the Penguin
Point granodiorite. It is a fine-grained, light coloured, recrystallised rock surrounded
at contact with the granite with a coarse biotite-rich zone.

(¢) GRAPHIC GRANITE AND APLITES: _

Rock No. 604, erratic Cape Denison. The rock is an allotriomorphic sodic
graphic granite consisting essentially of albite and quartz (Plate IV., fig. 2), together
with minute patches of microcline, and a small amount of interstitial muscovite.

The albites occur as large allotriomorphic pl&tes of very irregular outline. . The
edges of the crystals are generally finely reticulated.  The refractive index is >> Canada
Balsam (as prepared by Mr. Mann, as used in mounting it, namely, 1-525—30) and is
< Quartz. The figure is always (+ ve). Very fine lamellar twinning characterises
most of the crystals, suggesting that they are cut more or less parallel to the ( 001 ) face.
The extinction angle varies from 2°up to 8° the mean of the most examples being
about 4°.

Some crystals cut parallel to (010) extinguish at 15° to the cleavage. -~

The felspar appears to be very close to pure albite or between Ab,g-Abg;An.
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Wavy extinction occurs locally, cmnbined- with a roll in the twin lamellae, and
- quite commonly the crystals are locally sheared and warped. Irregular lines of varied
extinction are set up by incipient fracturing and straining by microscopic qu(mrtz stringers, .
- and occasionally mmute flakes of muscovite appear along the cleavage.

" The albites appear i places to.mclude patches of albite of different orientation to
the host. - Examination shows thesu to be crystal - Ovellymg ot underlying the main
“crystals, zmd not inclusions. a

An effect of the quartz intrusion into the albite is to develop minute- patches of
microcline in the latter. These patches are rare, marginal and invariably associated with
“intrusive quartz veinlets. They show cross hatching, and a refractive index less than
that of the original, and enclosing albite. The figure is‘(-|- ve), so that the amount of .
. potash introduced cannot be great. ' -

' The quarti also shows two habits ; (a) Large allotfioinorpﬁic, much cracked plates
“of quartz, generally traversed by strings of minute bubbles. These crystals are generally
smaller than the felspars in size, more rounded and equally reticulate of edge. They
sometimes enclose felspar crystals. Undulose éxtinction- 18 2 ffequent phenomenon.

(b ) Grra,nular lntelstltlal quartz occurs commonly between the large quartz of
uystals but is far from general. 1t may also ocour as veins 111 the_felspar, or mtm-
stitially between fdspar and quartz. '

- Small patches of muscovite oceur associated w1th the granular quartz MOZAICs :
1t 1s always interstitial. Apa,tlte appear to be practlcully absent. There is no trace
of nlyrmekltc. '

A Rosuwal uolunwmc analy ysis gave thc Jollowing figures :—

Albite e N LR O
Quartz ... L ol e '30-07
Granular Quartz ... ... ... p e 466

Muscovite ... - e 0012
100-0

" From thjs, the chemical composition was calculated approximately as follows :—
{a) the muscovite was ignored. )
(b) the felspar was assumed to be O, AbQSAn :
( 1) the volume per cent of quartz was multiplied by 1-011, representing the ‘

265 -
ratio sp. gr. qumtz to SP gr. felspar (alblte) 262
(d) the lesultmo percentages were recalculated to a total of 100% glvmm

-;,_

Quartz " 350 }
Or, Ab%Anl 65-0 % by weight.
* (2834
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Calculated Composition Cheémical Analysis

$i0, 799 : 77-95
ALO, .. T L 128 - . 14-04
Fe,0, U —_ 0-36
FeO —_ 4 ‘ 0-13
Ca0 , 0-13 ~ : trace
-Na,0 75 o 6-33
KO0 -+ ... .. . | 011 ' 0-38
H,0+ .. .- o | , 025
H,O0— .. o - | 008
100-0 99-87

~ In the Quantitative Classification this rock falls into 1. 8. 1. 5. Westphalose. -
Several analyses in this sub-rang are close to that glven above, but none has as hlgh a
_percentage of Al,O,. L

- Rock No. 1229, occurs n sifw as a vein in the granodiorite at Rookery Cove,
Penguin Point B, King George Land. This specimen consists essentially of quartz, with
subordinate felspar (orthoclase with a very little plagioclase), and two micas—a little
chloritized biotite, and a little muscovite. Tt is an aplite, with a L very quartz I‘lCh graphic
intergrowth structure. The felspar is interstitial. - '

_ The quartz shows a tendency to develop free faces where not in contact with
quartz. The-actual crystals have a very irregular shape, and numerous crystals show
‘equal polarization colours and 31m111taneous extinction, suggestmg granophyric relations.

The felspar is generally serlcltlzed, except for the rather small quantity of plagio-
- clase. Muscovite and chloritized biotite make up the remainder of the rock.

Roswwal Analysis :— E
Quartz ... ... . 7425

Felspar ... ... .. . 22:19
- Muscovite and Blotlte e ... 355

‘ R 100-0
Le., 85%, of the rock is Si10,. '
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: \'A APPLNDD;
. Petrogmphlcal notes on - certain additional *types including granite (8334),
“Adamellite (690 and 469), Granodiorite (859) and aplite (472 and 221).

Rock No. 690 (adamellite), erratic, Capé Denison.. This is a pink even-grained
rock in which can be seen clear vitreous quartz, white plagioclase, pink orthoclase and a
little biotite. The grain-size in hand specimen is about 3 to 4 mm.

The quartz is unstressed and contains many strings of gas-liquid inclusions.

- The plagioclase is not weathered to any great extent. Many of the crystals are -
clear but others have a weathered nucleus surrounded by an unweathered exterior. The
_composition is Ab,;An,s. . It is usually twinned on the Albite Law and occasionally on
~ the-Carlsbad Law. The albite twinning is regular but very closely ‘spaced.

The potash felspar is microcline-microperthite. The microcline twinning is very
well developed but as in the plagioclase it is on a'fine scale. The crystals are also twinned
on the Carlshad Law. The sodic phase is scattered through the host as many fine
parallel veinlets. The microcline is very slightly weathered and the sodic phase slightly
more "so. ‘

Biotite is the only ferro—magnesian It is now almost entirély altered to chlorite
with epidote in the cléavage planes. Some less altered pieces show the pleochrmsm :
. from light straw yellow to dark brown,

- Magnetite is fairly abundant for an accessory. It is usually associated with
‘the biotite but in-large idiomorphic crystals which show it to be original. :

An unusual feature is the presence of fluorite. Tt s easily distinguished by its -
low birefringence and its isotropic nature. Several of the grains are tinged with the
. purple colour which is so characteristic' of fluorite. It is almost invariably associated '
with the blotlte which is probably a fluorine bearing vanety

Apatlte 1s not uncommon as small crystals enclosed in the biotite and plagioclase
and more rarely in the other minerals. Many of the larger crystals contain long irregular
" inclusions running down the vertical axis.

‘ .There are in the rock some grains of a dark mineral with a high relief. They
-+ differ from zircon in being coloured and from monazite in extmctlon and closely resemble

' ZbllOtlll‘lO of othcr rocl\s

Sphene 18 also present as large irregular grains and as wedge-shaped crystals. -

The sfructure is ‘allotriomorphic granular, although many of the plagioclase.
crystals show & tendency towards idiomorphism. . The grain-size averages about 1-0 to.
1-5 mm. with the quartz nearer the lower limit and the felspar about the higher.

Y *There were culled from the lixpeditions extensive rock Collectlon subsequent to the completion of the original report
by Summers and Edw ards [Ed.]
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A Rosiwal Analysis gave the following mineral composition i~

Quartz o e 3279
- Plagioclase ... -1 3 LA
‘Microcline- MlOlOpGI‘thltb e e L 3439,

Biotite . 1A

Magnetite ... ... e e 079
Fluorite = ... ... ... .. .. 01Y%
Apatite - . .. . . L 019

_ The rock is therefore an Adamellue or according to Johanns(,n 8 sybtun* @ Lcuw-
Gmmte, 126"P

Rock No. 469 (adamellite), erratic, Cape Denison. This is a meditin to coarse
grained rock composed of clear vitreous quartz, white plagioclase, brownish pink
orthoclase and a little ‘black biotite. o '

. 'The qua,rt.a exmngulshes evenly and shows no sign of strgss It contains many
atrmgs of gas- hquld inclusions.

The potash ielspar is slightly p&rthltl(, orthoclasc, It 1s in large crystals which
~contain included grains of quartz and more rarely plagioclase, as we]l as the irregular

veinlets of plagloclase which constitute the sodic phase of the pcrthlte It is slightly
weathered. : ‘ '

The plagioclase is in this rock clearer and less altered than the orthoclase. Tt is
commonly twinned on the albite law and gives an extinction angle of — 7° which indicates
a composition of Abg;An ;.  Some of the crystals are 7oned but the difference in- oomposp
tion 1s not great enough for measurement

Biotite is the only ferro-magnesian. It is in short thick idiomorphic crystals with -
" X = light straw yellow, Y = / = dark greenish brown. It contains inclusions of
apatite and zircon, the latter with fairly good pleochroic halos.

The accessories are magnetite, sphene; apatite and zircon. The magnetite is in
idiomorphic crystals and is the most common of the accessories. The sphene is in

- irregular grains associated with the biotite and magnetite. Apatite is in small elongated

grains and is not common. There are only a few crystals of zircon present.

The structure is allotriomorphic but differs from that typical of granites in one
important respect. The orthoclase forms crystals which in the section attain lengths
of from 8 to 5 mm. The plagioclase is in hypidiomorphic crystals which, a,lthou«rh there
are some big crystals, average only half the.size of the orthoclase. The felspars are not
dispersed cvenly through the rock but are aggreﬂated together to form a mésh. “The
areas between the mesh, 30%, of the total rock, are filled with the quartz grains. These
areas are from 5 to 8 mm, across and the quartz grains are 1 to 2 mm. in diameter. One -
“result of this structure is that owing to the large orthoclase. érystals and the largé quartz
aggregates the grain-size appears eoarser and much more even in hand specimen than it
really is. Also it 1s very difficult to get a rcplesentatwe section of the I'OC]\

.

x Johamlsen, A, « Petrography,” University of Chicago Press.
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The Romval Analysts of tkc rock s as follows :—

Quartz e 337Y,
. Plagioclase ... e o 30:69
Orthoclase - ... ... ... .. .. 3499
Biotite =~ ... . .. o e 0069,
~ Magnetite ... 019,
Sphene e 019

The rock is therefore an Adamellite or a Leuco-Granite, 126"P.

Rock No. 8334 (Granite), erratic, Cape Denison. This is a rock even coarser
in hand specimen than the preceding rocks. Pink orthoclase and quartz male up the -
bulk of the rock with subordinate white plagioclase and scattered rather small flakes of
biotite. In one or two instances crystals can be seen with narrow rims of plagioclase.

The quartz is dgain free from all effects of -strain but contains a large number
of gas-liquid inclusions arranged in two sets of mutually perpendloular planes. The
onentatlon of these planes is the same in every part of the rock.

The orthoclase is only very slightly perthitic and is rather difficult to dlstmgmsh

from the untwinned plagioclase. As a rule it forms bigger érystals and is-allotriomorphic ~

whereas the plagioclase forms smaller crystals with a tendency to idiomorphism. It
contains included crystals of quartz and plagioclase. It 1s not much weathered.

The plagioclase 1s iIn many places cohsidefa,bly weathered. It forms hypidio-
- morphic erystals which are often twinned on the Carlsbad Law in addltlon to fine lamellar
t\vmmng Its comp0s1tlon is about Ab;; Ay,

The blotlte is brown zmd pleochroic from X = light straw yellow, to-
Y = Z = brown. The colour is not very intense even in the position of maximum
absorption. It contains inclusions of lawsonite interlammated with the biotite and of
grains of apatite. Much of it has now altered to chlorite.

Sphene, magnetite and apatite are accessories. Magnetite is in crystals and
grains and contains included crystals of apatite. The sphene is in grains associated with
the biotite and as wedge’shaped crystals scattered through. the rock. The apatite is in
'small crystal included in the felspar and biotite.

The structure is similar to that-of 469 above although the grain-size is somewhat
larger. It is impossible to judge the size of the felspars from the section but in hand-
“specimen the orthoclase is seen to average 8 X 4 mm. and to range up to 20-25 mm. in
length. - The plagioclase is of a smaller size and averages 2 to 3 mm. The quartz grains
are again largely aggregated into certain areas which contain 10 to 20 grains from 15
to 2:5 mm. in diameter. The structure in this rock is very similar to that of a granite
from South Australia that was described by the writer and which the present rock olosu]y
resembles:® A similar structure has been described by . H awkest and he has suggested
~the term “ Glomero-granular Structule ' :

*“ The Murrs l) Bridge Granite,” Trans. Roy. Soc. 8. Aus., vol. Iviii, 1934.
FMin. Mag., vol. xxi., 1929, p. 163. : )
*(2834—D :
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l’he Rosiwal Analysis g Jabe the followmg Tesult —-

, Quartz e 2809,
Plagioclase ... o . e . 2129
Orthoclase ... ... .. .. .. 4689
Biotite ... ... .. ... .. 279

"Magn'etite e w079,
~ Sphene o 0:5%
Apatite e 019

‘The rock is a Granmite or in Johannsen’s system a Leuco-Granite, 126”P.

Rock No. 859 (Hornblende granodiorite), erratic, Cape Denison. This is a medium
grained reddish brown rock in which the black ferro-magnesians stand out. It is
weathered to a fair degree as the felspar is greasy and opaque In appearance and hght
pml\ to very light green in colour.

~ The minerals visible in thin section are plagloclase microcline, quartz, hornblende
and biotite. '

The plagioclase is all weathered and is in striking contrast to the unaltered micro-
cline. Much of the alteration product appears‘to be micaceous but there is some epidote
“1n recognisable grains. This alteration has not involved more than 109, of the substance
of the felspar but has the effect of clouding it completely in most instances. The com-
position as made out from the less altered crystals is about Abg;An,;.

The microcline is clear and fresh. It is twinned on the microcline and albite

laws but the twinning is not so regular nor so conspicuous as is usual.
. , . Q

The quartz is clear and unstressed. It contains quite a few strings and plancs
of liquid-gas inclusions. ' '

The hornblende is the more abundant ferro- -magnesian. It has X = light greenish
yellow, Y = green, Z = bluish green, X <Y < Z, The extinction :m(rle ZAcis 25°
and the mineral has the properties of pargasite.

~ The biotite is ragged and 1s in places sligh‘oly weathered to chlorite. It is pleochroic
from light yellow brown to dark brown. - There is some lawsonite interlaminated with the
‘biotite in many instances. ' ‘

The accessories are epidote, apatite, zircon and magnetite. The epidote i1s mostly
assoclated with the hornblende and is apparently of secondary origin. The apatite is in
small hexagonal crystals included in the hornblende and felspar.

The structure is a-remarkable one in several ways. The plagioclase and horn-
~ blende both form idiomorphic crystals of from 1 to 3 mm. in length in the case of the’
felspar and from 0-3 to 0-6 mm. in the case of the hornblende. The quartz is subidio-
morphic and is in crystals about a millimetre in diameter. The microcline is interstitial
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between these minerals and is in optical continuity over large areas. Where the micro-
cline 1s more abundant the structure is poecilitic (see plate IV., fig. 6) but in other places
the microcline makes up only 10% of the rock, though still in optical continuity over
considerable areas.- The order of completion of crystallisation is zircon, apatite, horn-
blende and plagioclase, biotite, quartz and lastly microcline. The microcline seems to
have commenced crystallisation after the plagioclase and hornblende had finished.

The maneral composition n @olume percentaqes is as follows :—

" Quartz e 21°7%,
Plagioclase ... . .. .. 46:69,
Microcline ... L 20059,
Hornblende ... e 819,
‘Biotite e v L 499
Magnetite . ... e .. 029

Thé roqk is therefore a Hornblende Granodiorite.

Rock No. 472 (aplite), erratic, Cape Denison. This is an aplite or a fine-grained
granite. The bulk of the rock is fine grained but there are.porphyritic crystals of pink
orthoclase 2 to 5 mm. across set in a light pink holocrystalline groundmass of average
grain-size about 0-4 to 0- 6 mm. There are a few crystals of biotite scattered through
the rock. ‘ ' ' ‘

The quartz is in allotriomorphic crystals which are free from strain effects. It
contains a constderable number of  gas-liquid inclusions.

- The potash felspar is a rather indefinite microcline. Tt is in the most instances-
so much weathered as to obscure the structure of the twinning. - It iz not. perthitic but
contams included grains of plagioclase.

The plagioclise is all weathered and clonded with minute micaceous flakes. The
composition 1s about that of ohgocla,se but the degree of alteration precludes any precise
determination. -

There is both muscovite and biotite present in theTock. The biotite forms small
flakes scattered through the roc¢k and is now almost entirely altered to chlorite. The
muscovite is in bunches of radiating crystals which belong to a late stage of crystalliza- .
tion as the muscovite is always xenomorphic against the felspar. It differs from the
normal muscovite in that it is faintly pleochroic from colourless (X) to light golden yellow

(7).

There is in the rock a yellow mineral which cannot be determined. It is biaxial
negative with a low optic axial angle. Tt 18 pleochroic from colourless (X) to rich golden
:yellow (7). It forms bunches of prismatic crystals with a fair cleavage parallel to the -
clongation and with positive elongation: The refringence-is high and the birefringence
abput'0-025.' The extinction is inclined at a small angle to the long axis of the crystal. -
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The rock is also made notable by the presence of fluorite. This mineral is not
common but theie are one or two large grains. It has in one crystal the purple spots so
B . . . ] . .
characteristic of fluorite. !
T'he other accessories are magnetite, haematite and caleite. The magnetite is.
primary but the other two are secondary. The haematite is in dendritic growths

probably derived from the weathering of the felspar.

The structure is not the saccharoidal structure typical of aplites but is more like
that of a fine grained granite. frhe quartz is of an average grain-size of 0-5 to 0-6 mn.
The bulk of the felspar is of the same size but quite a few of the crystals are of a larger
order and range up to 3 to 4 mm. in length. The structure is similar to that of 469 but
1s modified by the fact that the, size of the quartz and felspar grains are more nearly
uniform. . - y ' )

The ]?o%wal Analz/%s 18 as followe —

Quartz R v e 3649, .
Plagioclase ... ... © ... ... .. 29-4%,
Orthoclase ... . ce e e 32:200
" Biotite - ...t . L L e 0-69,
Muscovite ... | . ... e 039,
Iron Ores ... « ... .. e e 0:5%
Fluorite G L 01%
Accessories ... .. ... .. .. 05Y%

* The rock is an Aplite. -

Rock No. 221 (aplite intersecting adamellite), erratic, Cape Denison. This is a .
specimen showing an aplite vein in contact with adamellite. - The adamellite is:
pink and coarse grained. The csscntlal minerals are pink felspar and cuartz. The
aplite is fine grained and hght pm]ush brown. The aplite 1s obviously a vein intruded
into the granite and although the rocks are most probably related they are dlssnm]ar
enough to warrant separate dcscrlptlons

(1) The granite is seen in thin sectlon to he composed of quartz, orthoclase-
perthlte plagloclase and biotite.

The quartz is in large allotriomorphic crystals which show slight undulose
extinction. Tt contains a few 1nclu51on's of small muscovite ﬂalxes and a considerable
number of gas- hqmd mclusions. '

- |

The potash felspar is an ofthoclase.-micrdperthite. The sodic phase 18 dispersed
through the host as irregular branching veinlets. The orthoclase is weathered and
slightly clouded by decomposition products, It contains included grains of quartz.
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The plagioclase is weathered with the productlon of many small mica flakes.
The exact nature of these flakes is indeterminable because of their minute size but it is
probable that they represent some of the potash phase which although in solid solutlon at
the time of orvst‘tlh.sntlon is now no longer in equilibriuni under conditions of stress and
low temperatures. = This potash separating out crystallises in the form stable under the .
conditions—sericite. There are also included in the plagioclase many small irregular

-~ grains of fluorite about 0-01 to 0-02 mm., in diameter. Larger crystals are developed at

the edges of the plagioclase crystals. It is notable that this fluorite is only developed
(in this form) in the plagioclase and to a less extent in the orthoclase. The composition
of the plagioclase is near that of pure albite as the extinction angle in the symmetrical
zone is — 17°. '

The biotite is now entirely changed to chlorite and haematite. The biotite was.
not regularly distributed through the rock but had grouped together in synneusis
structure. The clots contain a dozen or so flakes. The chlorite is pleochroic from hght
yellow to a-bright green and has a blrefrmgence of about 0-010.

Associated with the blotlte are fluorite and zircon. The fluorite is in large irregular
masses often tinged with purple and showing the characteristic cleavage and relief. It °
is primary and has not resulted from the alteration of the biotite. The zircon is associated
with pleochroic haloes whloh are as intense in the chlorite as: they normally are in the

J)lotlte

' There aré also a few grains of fluorite in the rest of the rock as well as the minute -

. grains so plentiful in the felspars. The other accessories are magnetite and apatite, but’ )
‘neither mineral is at all abundant. The apatite is in small grains in the biotite and the

felspar.

* The structure is typically granitic, coarse allotriomorphic grahuldr. This rock
differs markedly from some of the other granites such as 8334 and 469 in the fact that the
quartz is of the same order of grain-size as the felspar. The average size of the grains
as seen in the hand specimen is from 5 to 6 mm. and this is confirmed by the, mloroscoplc "

- examination. The fluorite is in grains 0-2 to 0-4 mm. in diameter.

The order of abundance of the mmerals 18 Orthoclase, Qu‘u‘tz Plagloclasc Blohte

Fluorite; Magnetlte Apatite and Zircon.

,

The rock i is an Adamellite or in J oha.nn__sen’s- system an Alaskite. |

~

' (2) The aplite'shows intrusive relations towards the granite. In the hand speci-

men the contact appears to be a straight line but the thin section shows a contact that

is far from straight. ~ The granite apparently was already solid when the fissuring took
place and so broke unevenly-along the cleavage planes of the felspar and lines of weakness
in the quartz. This resulted in a zig-zag line of contact. The figure, Plate IV, fig. 5,
shows the contact of the aplite with a large perthitic orthoclase of the granite and
serves to illustrate the difference in grain-size of the two rocks. 1t also shows the



12 _AUSTRALASTAN ANTARCTIC EXPEDITION.

quartz and felspar of the aplfte moulded on and penetrating cracks in ‘the felspar.

- Where the aplite is in contact with the quartz in the granite it has penetrated down

cracks to a depth of several millimetres. In some places it is difficult to determine the
exact junction of the two rocks. In several places the aplite appears to be of a slighter
finer grain near the contact than it is further away.

The quartz is in allotriomorphic gra,ms which show slight undulose extinction.

It contains a moderate number of small gas-liquid -inclusions.

The orthoclase is perthitic and.similar to that of the granite. It is' not much -
weathered. '

The plagioclase is slightly more calcic than that of the granite and the maximum
extinction angle of — 13° in the symmetrical zone gives a composition AbgAn,, Tt is
not altered as is the plagioclase of the granite nor does it contain the minute inclusions
of fluorite. It is less weathered than the orthoclase '

The biotite is, like that of the granite; completely altered to chlorite. Tt is in
clots that are similar to, but smaller than, those in the granite.

Fluorite is again conspicuous and is usually assoclated with the biotite although
it is also sporadically distributed through the rock.

The structure of the rock is not typically aplitic but resembles that of 472.  The
orthoclase is often large and ragged and tends to be poecilitic. . The plagioclase is usually

* hypidiomorphic and the quartz is often aggregated together rather than evenly spread

through the rock. The average grain-size is about 0-03 to ¢-:05 mm.

- The Rosiwal Analysis gave the followmg maneralogical composition :—

Quartz - ... ... 30-89%,
Orthoclase ... ... e e 3909,
Plagioclase ... ... ... .. .. 2809,
Biotite O (.74
Fluorite v 039

The rock is an Aplite or an Alaskite-Aplife 116D,
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DESC’RIPTION OF PLATL’ Iv.

Gramte No. 200 showmg quartz fractured and displaced : X 88, crossed
micols (J. 8. Mann photo).

Albite graphic granite, No. 604, showing quartz and albite: X 49, crossed
- nicols (§. 8. Mann photo).

Granodiorite, No. 746, showing myrmekite growth in granite : X 275, crossed
nicols (A. B. Edwards photo).

Granite, No..223, showing microcline, quartz and chlorite: X 49, crossed
nicols (J. 8. Mann photo).

Showing the contact of aplite and granite'in rock No. 221. The portion of
the figure to the left shows a large perthite individual of the granlte '
X 20, crossed nicols (H E. E. Brock photo)

3. Hornblende granodlorlte, No. 859. The whole of the field of view isvoccupied

by one individual of microcline loaded with poecilitic inclusions of quartz,
plagioclase (speckled by alteration) and hornblende : X 14, crossed nicols
(H. E. E. Brock photo). ~
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