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Fiqure I . I

a

b

Location map of Antarctica

Map of the Law Dome.
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Fi qure I .2

a Air photo of the l^lindmill Islands (looking south from

over Clark Peninsula).

The LØken Moraine

Melt lake and melt streams on Clark Peninsula.

b

c
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Fiqure 1.3

6eological map of Antarctica (Modified from Harrington' 
.l965).
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Fiqure 2.1

lÞscriptive textural terms (from Moore, 1970 with modifications

by Col lerson , 1974).

Grain boundary shapes from Spry' (1969).

a. straight

b. curved

c. embaYed

d. scal loPed

e. l. sutured (lobate)

2. sutured (serrated)

f. rational

g. i rrational
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F'iqure 2.2

Geological map of the l'lindmill Islands, Antarctìca.

(located in pocket in the back of volume 2).



Fi qure 2.3

Geological map of Ford and Cloyd Islands

(located in pocket in the back of volume 2).





Fiqure 2.4

Geologicaì map of Herring Isìand.

(from 0liver,1970).
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Fiqure 2.5

a

b

c

Weakly 'layered gneiss

Ri bbon gne'i ss

Layered granite gneiss near core of maior fold on

Clark Peninsula. Ruìe paral'leì to schistosity (Sg) at an

angle to the laYering.
\
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Fiqure 2.6

a Development of ìayering in layered granite gneiss from

a pegmatite.

Plagioclase rims developing around plag'ioclase; uncrossed

polars. Length of bar l.Omm.

Folded basic pod in leuco gneiss.

b

c
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Fi qure 2.7

a. Orthopyroxene (h) altering to anthophylìite (a) and iron

oxide; uncrossed polars. Length of bar 0.lmm.

b. Migmatite gneiss from Clark Peninsula.

c. Contact of migmatite gneiss with leuco gneiss

(Mitche'l I Peninsula).
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c



Fiqure 2.8

a.

c.

b

Folded siltimanite defining S., with axial plane biotite

defining S2; uncrossed poìars. Length of bar l.Omm.

Biotite altering to chlorite a'long (00.l ) cleavage plane;

uncrossed polars. Length of bar 0.lmm.

Pl eochroi c hal o about z'i rcon i ncì uded i n cord j eri te ;,

uncrossed polars. Length of bar 0.lmm.
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Fiqure 2.9

a.

b

c

Foìded s'iìlimanite in cordierite; uncrossed polars.

Length of bar l.Omm.

Same as above but with crossed polars, showing multipìe

twinning in cordierite. Length of bar l.0mm.

Cordierite altering to pin'inite(?); uncrossed polars.

Length of bar l.Omm.
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Fi qure 2. I 0

a

b

Layered gneiss from Robinson Ridge.

Mineral ogi cal and grai n si ze 'layeri ng f rom 'l ayered gnei ss

(Haupt Ntk); uncrossed polars. Length of bar l '0mm'

Quartz vein showing Sm and SO?; crossed polars.

Length of bar l.Omm.

c.
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Fi qure 2.1 I

a. Honeycomb weathering of charnockite from Browning Peninsula.

b. Xenoliths of country rock within a xenolith of charnock'ite

in charnockite. (Peterson Istand). Note leucocratic

reaction rim.

c. Close up of above.
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Fiqure 2..l2

a. Contact of charnockite with layered gneiss (Bosner Island).

b. E'longate xenoliths in charnockite parallel to schistosity.

(Ardery Is'land).

c. Layering in charnockite (Peterson Island).
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Fi qure 2. I 3

Modal anaìyses of charnock'ites plotted on classification diagram

from Tobi , (l 971 ).
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Fi qure 2. I 4

a

b

Pìagioclase porphyroblasts in charnockite (0dbert Isìand).

Kinked plagioclase crystal from charnockite; crossed

poìars. Length of bar l.0mm.

Contact of porphyritic gran'ite (on right) with granite

gneiss (Ford Island). The schistosity in the granite gneiss

para'llels the hanrner handle while that in the porphyritic

grani te paral I el s the contact.

c
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Fi qure 2. I 5

a

b

Porphyri ti c K feì dspar crysta'l al i gned paral'leì to

schistosity, in porphyritic granite gneiss, defined by

biotites; uncrossed polars. Length of bar l.0mm.

Same as above but with crossed polars showing twin pìane

of K feldspar paralìeì to schistosity. Length of bar l.Omm.

Xenolith in aplite.
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Fi qure 2. I 6

Pegmatite distribut'ion on Clark Peninsula.
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Fiqure 2..l7

a

b

c

Type ( i ) apl ite (335-.l5); crossed poìars.

Length of bar l.0mm.

Type ( iÍ) aplite (335-4008); crossed polars.

Length of bar l.0mm.

Type (iii ) apìite (335-2.l9); crossed poìars.

Length of bar l.Omm.
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Fiqure 2. lB

c.

a

b

Folded aptite (335-219) in charnock'ite with axial pìane

para'l 'le'l to schi stosi ty of charnocki te (paraì 1el to

hammer handle).

Biotite developing about opaques in olivine gabbro dyke;

uncrossed polars. Length of bar l.Omm.

Flow structure, paralleì to rule, in dolerite dyke, de-

fined by weathered out fe'ldspar pheocrysts.
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Fi qure 2. I 9

Isograd map of the Windmill Islands. Also shows the colour

of biotites and hornblendes.
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Fi qure 3. I

Interpretative structura'l map of the l^Iindmìl I Islands,

Antarctica. (Located in pocket in the back of Volume 2).



Fiqure 3.2

Sketches of mesoscoP'ic folds

a,b & c. Ft fold Profiles.

d. F, foìd overPrinted bY Ft foìd.
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Fi qure 3.3

Sketches of mesoscoPic fo'lds.

a. Pinch and swell features in layered granite gneiss

devel oped by F, foì ds , (see a1 so F'i g. 3. 5a ) .

b, c & d. F, fold profiles.
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F'i qure 3.4

a. F, foìd (Bailey Peninsula)

b. F, foìds in the core of the maior F, antiform,

northern Clark Peninsula.



a

b



Fiqure 3.5

a

b

"Pinch and swell" features developed in ìayered granìte

gne'iss f rom Ft fol ds. Rul e paral I e1 to axi al p'lane

schistosity (S3).

Mineral lineation developed 'in core of maior Ft antiform,

northern Clark Peninsula.



a

b



Fi qure 4. I

Dendogram (cluster analysis) comp'iled from analyses of

acid rocks.
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Fiqure 4.2

Dendogram (cluster analysis) comp'iled from analyses of

pel itic and intermediate rocks.
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Fi qure 4 .3

Dendogram (cluster analysis) compiled from ana'lyses of

basic rocks.
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Fi qure 4.4

Comparison of hlindm-ill Islands rocks with "average" rocks.

(For explanation of symbots see Tabìe 4.8).

a. A.C. F. p'lot;acid rocks.

b. A.K.F. pìot;acid rocks.

c. A.F.M. plot;acid rocks.

d. A.C. F. plot; basic rocks.

e. A. F.M. plot;pe'litic and intermediate rocks.

f. A. K. F. pl ot; pel i ti c and i ntermediate rocks.

g. A.C.F. p'lot;pelitic and intermediate rocks.
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Fiqure 4.5

Influence of rock oxidation ratio on rock chemistry.

a. Wt.% MnO of rock against rock oxidation ratÍ0.

b. hlt.% Fe (as Fer0r) of rock against rock oxidation

ratio (symbols as in 4.5a).
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Fi qure 4.6

Dendograms comparing oxidation ratio of rocks from northern

areas (north of 0'Brìen Bay) to that of rocks from the

southern areas.
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Fiqure 4.7

a.

l

I

i

I

l

I

':

b

Plot of Niggli c against Nigglì (al-alk) for the basic

rocks of the Windmill Islands. Dashed curve contains field

of all igneous basic rocks. Soìid curve contains field of

Karoo Dolerites (from Leake, 
.l964).

Plot of Niggli c against Niggli mg for the basic rocks of

the tlindmilI Islands (from Leake, .l964).
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Fi qure 4.8

Nigg'li p'lot of 'l00mg aga'inst c against (al-alk) for the

basic rock of the Windmill Islands (from Leake, 1964).
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Fiqure 4.9

a. Basic dyke(?) tnansgressive to country rock layering,

north Rob'inson Ridge. Hammer paraììel to country rock

I ayeri ng.

b. Skialith in Ribbon Gneiss. Note leucocratic reaction

rim (especialìy near hammer handle).



a

b



Fiqure 4..l0

Plot of tJindmill Islands granitic rocks on normative

Or-Ab-An-Si0, system. The contours represent the normative

Or-Ab-An ratio in I,269 rock which carry more than 80% Ab+Or+Q.

The other straight lines represent the low temperature trough of

the 0r-Ab-An-Si0, system (after Kleeman' 
.l965).
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Fi qure 4. I I

Log log plot of potassium against rubidium for Windmill Islands

rocks.

A. Main trend of Shaw (1968)

B. Metamorphic trend of Lewis & Spooner, (.l973).

C. Linear regression of acid rocks.

D. Linear regression of pelitic and intermediate rocks.

E. Linear regression of basic rocks.

F. Linear regression of all l^lindmill Islands rocks.
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Fi qure 4. I 2

Log 'log plot of thorium against potassium for [.lindmill

Islands rocks.
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Fi qure 4.1 3

Log log plot of potass'ium against Rb/Sr for l,'lindmill Islands

rocks. Curve dividing Upper Granulìte field from Upper Amphibo-

líte and Lower Granulite field from Sighinolfi (l97la).
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Fiqure 4..l4

a

b

c

d

Calcium against Rb/Sr for l,'Jindmil I Islands acid rocks.

Calcium agajnst Sr for !'lindmill Islands acid rocks.

Potassium against Rb/Sr for tlindmilI Islands acid rocks.

Potassium against Sr for Windmjll Islands acid rocks.
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FÍ gure 4. I 5

a

b

c

d

Calcium against Rb/Sr for t,Jindm'ill Islands basic rocks.

Calcium against Sr for lnl'indmil I Islands basic rocks.

Potassium against Rb/Sr for Windmjll Islands basic rocks.

Potassium against Sr for W'indmil I Islands bas'ic rocks.
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(Mõ#!rM.) mineral asainsr fmË&m'rl

Fi qure 5. I

Islands rocks

a. C'l i nopyroxene

b. Biotite

c. Orthopyroxene

d. Cordi eri te

e. Garnet

f. Hornbl ende

host rock for l^lindmiil
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Fi qure 5.2

Mn

Mg+Fe+Mn

Mnmineral against (
MõrnêTMn ) host rock for Windmill

Islands rocks

a. Garnet

b. Cl 'i nopyroxene

c. 0rthopyroxene
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Fi qure 5.3

Rock oxi dation ratio against mo'l

Island rocks.

a. Biotite

b. 0rthopyroxene

c. Garnet

d. Hornblende

e. Cì 'inopyroxene

(rekx roo) mineral, for lrlindmi I I
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Figure 5.4

Rock oxidat'ion ratio against moì

Islands rocks.

a. Hornbl ende

b. 0rthopyroxene

c. Cl inopyroxene

d. Garnet.

(M¡#Fir x 1 00) 
mi neral , ror l,li ndmi l l
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Fi qure 5.5

l,'l+% Ti0, 'in mineral against the north-south distance through the

Windmill Islands.

a. Hornbl ende

b. Bi oti te.
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Fi qure 5.6

a. Si per unit ceìì against AlVl per unit cell of hornblendes

from the l,Jindmi I I Islands. Symbols are:

Solid squares - sampìes north of Sparkes Bay;

open circles - samp'les south of Sparkes Bay;

open squares - charnockite (Peterson Island)

b AlVl per unit celì against (Na+K) per unit cell of hornblendes

from the Windmill Islands. Symbols as above.

Fields indicated are after Binns' (.l969a)

A. epidote amphibolite facies;

B. lower amphibolite facies;

C. higher amphibolite facies;

D. granulite facies.



,4

2

33 6291

3

o(,

c

(¡
cL

-1

0
6.5 7.0

3 -629M

Si per unil cell

.6

per un¡t cell

a

1.0

.8

.6

=ou

Ê .¡t
E.t
!
0,ft

,2

)É
+
rtt
2

0 .4

Alvl

335- 3 07

2BB-19

\
\\

\

\

l3s5-717

Q335-110

g fade
as ¡ng

'33 5-4s
T ! 8335_602

335-601

ì.
315- 30 S

335-629M u

335-6291 o

288-76r

\ 335-483

\:

\ttt-ttt

0288-19

*A
,
I
I

\ B \
,,

/
/

a

,\

\
-/æ

D

a,t
a

/

-45

601
335

8335-?17 ...'
I
I
I
!
I
t

,/

rnc reas r ñg
grade

\

)

o 33s-ðy/

.2 .8

b



Fi qure 5. 7

*o*n unu'ntt XMg uno *orn aga'inst *Mn for m'ineral s f rom the

t¡Jindmili Islands.
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Fjqure 5.8

a. Estimated temperature of crystallization from the garnet-

biotite pa'ir (Saxena, .l969a) plotted against north south

distance through the l.lindrnill Islands.

b. "Roozenboom" Mg distribution diagram for hlindmill Islands

co-exjsting garnet and biotitb. Isotherms are from

Perchuck (1969).
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Fiqure 5.9

a.

b.

-fiil against *FEt . "Ideal" and "non-ideal" trends

from Davidson, (1969).

"Roozenboom" Mg distribution diagram for co-existing ortho-

pyroxene and clinopyroxene from the tJindmill Islands.

Symbols are:

open circìes - samples south of Robinson Ridge

solid squares - sample north of and including Robinson Ridge.'

"Roozenboom" Mn distribution diagram for co-existing ortho-

pyroxene and cl inopyroxene from the tnlindmill Islands. Symbols

as in figure 5.9b. Linear trends indicated are from

Lindh (1e74),

c
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Fi qure 5. I 0 lV

against RltHula ,Hbl -cpx
''DMg

Symbols are:

solid squares - samples from Bailey Peninsula;

solid triangìes - samples from Mitchell Peninsuìa and

Robinson Ridge;

open circles - samples from Ford and Cloyd Islands.

b. *Hbl-oPx asainsr nl#'lul .
uMg

Symbo'ls are as above and open squares - sanr¡lì es f rom the

charnockite (Peterson Island).
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Fi qure 5. I I

a. (ëå),r0, asainst (Ë*)ro,

Symbol s are:

solid squares - sampìes north of Sparkes Bay;

open circles - samples south of Sparkes Bay.

,!Ca\
hl-lu¡ \Na+K/Hbl against (

Symbo'ls as above.

Ca

Nã+R- cpx)
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Fi qure 5. I 2

"Roozenboom" Mn distributjon diagrams for co-existing hornblende

and pyroxene from the I'lindmill Islands. Symbols as in Fig. 5.11.

a. Hornblende - orthoPYroxene

b. Hornblende - clinoPYroxene
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Fiqure 5"13

"Roozenboom" Mg distribution d'iagrams for co-existing biotite and

pyroxene from the hli ndmi I I Isl ands. Symbol s as in Fì g. 5. I I .

a. Biotite - orthoPyroxene

b. Bioti te - cl inoPyroxene.
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Fi qure 5. l4

"Roozenboom" Mn distribution diagrams for co-existing biotite

and pyroxene from the Windmill Islands. Symbo'ls as in F'ig. 5.11.

a. Biotite - clinoPYroxene

b. Biotite - orthopyroxene.
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Fi qure 5. I 5

a

b

"Roozenboom" Mg distribution diagram for co-ex'isting

hornblende and biotite from the t¡Iindmill Islands.

"Roozenboom" Mn distribution diagram for co-existing

hornblende and biotite from the Windmill Islands.
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F'i qure 5. l6

KTbI -

'Mg

b

against Ala
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Fi qure 5. I 7

a

b

l,J+% MnO distri butìon between hornbl ende and biotite.

"Granulite trend" and "Amph'ibolite trend" from

Hollander (1970).

W't'% TiOZ distribution between hornblende and biotite.

"Trend of Hollander (1970)" is for upper amphibolite

facies rocks.
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Fi qure 6. l

Petrogenetic grid showing estitnated P-T conditions of co-existing

garnet and cordierite pairs from the literature. Symboìs are:

triangles - calibration of Hensen and Green (.l9i3)

squares - caìibration of Currie (197.l)

circles - calibration of Hutcheon, Froese and Gordon (1974).

t. Muscovite + quartz 5 f teldspar + AìrS1gS + H20 Pl'lrg = PL

(Winkl er I 967)

la.ditto PHr0=2Kbars
(Winkl er '1967)

2. Orthoamphibole I orthopyroxene PH'O=PL (Touret l97la)

2a, ditto PHr0=2 K bars (Touret l97la)

3. Hornblencle breakdown. PH,O = PL (Touret l97la)

3a. ditto PHr0 = 2 K bars (Touret l97la)

3b. ditto at higher PH,O=PL (Lambert and hlyllie, 1972)

4. Hornblende (i) + quartz t Hornblende (2) + orthopyroxene

+ clinopyroxene + Plagioclase PHrO = PL (Binns, .l969b)

4a. ditto PH20 = 0.5P1 (Binns, 1969b)

4b. ditto PH,O = 0.3P1 (Binns, 1969b)

5. Beginning of melting of hydrous granite (l,Jinkler, 1967)

Upper stability limit for anhydrous Mg cordìerite
(Newton et. al. 1974)

7

B

Al ZSi 05 stabi I i ty fi el ds ( Ri chardson et. al . I 969 )

Fiel d of granul i tes from fl ui d incl usion studj es

(Touret, I 97'l b).

6



-&-@-

o c

ê

c

o

-_
aat t a'

ð
_

Êe.¡
õo

(Ð
L
J

G

c)

E
(¡)

l--

a

a

e

o

ãs
EË
À

a



F'iqure 6. 2

Petrogenetic grid showing est'imated P-T condit'ions of co-existing

garnet and cordierite pa'irs from rocks of the l^lindmil I Islands.

Symbols a.nd cuy've numbers as in F'ig. 6.1.
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