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Zircons in the granitic rocks of southeastern 
South Australia 

1. B. Colwell 

A morphological study of zircons from the granitic rocks of southeastern South Aus•
tralia has been made using reduced major axes, length/breadth ratios, colour, zoning and 
other features. In general, zircons in the biotite adamellites (Encounter Bay and Kingston 
areas) are more elongate, less euhedral and freer of inclusions and zoning than those 
occurring in the other granitic rocks of the region. Results suggest that the biotite adamellites 
are genetically related (they share the same zircon characteristics) and that they are nn•
related to the more widespread 'eastern zone' of hornblende-biotite granite, quartz porphyry 
and hornblende and biotite microgranite. The rocks in the eastern zone share very similar 
zircons and appear to be related. 

Introduction 
Granitic rocks, which are apparently of Early Palaeo•

zoic age, occur as discontinuous outcrops over a wide 
area of southeastern South Australia, and extend into 
Western Victoria (Fig. 1). They form part of the Pad•
thaway Ridge, an area of shallow basement separating 
sediments of the Otway (Gambier Embayment) and 
Murray Basins. The rocks, which consist of rhyolite, 
quartz keratophyre, hornblende/ biotite granite and 
microgranite, and biotite adamellite, have been 
described by Mawson and co-workers (1943 to 1945), 
Henstridge (1970), and Rochow (1971). They form a 
western zone extending along the eastern flank of the 
Mount Lofty metamorphic belt (including the 
"Encounter Bay Granites") and an eastern zone, the 
"Murray Bridge Granites", extending southeastwards 
from the metamorphic belt to Dergholm in western 
Victoria (Milnes & others, 1977). 

This paper presents the results of a morphological 
study of zircon from the granitic rocks, work under•
taken as part of an overall investigation of heavy 
minerals occurring in the late Cainozoic sediments, and 
igneous and other source rocks of the region (Colwell, 
1979). The purpose of this paper was to see whether 
the various granitic rocks of the region could be corre•
lated on the basis of their zircon fraction, the term 
correlated implying derivation from the same or closely 
related magmas. 

A number of workers (for example, Poldervaart, 
1956; Larsen & Poldervaart, 1957; Spotts, 1962) have 

noted that the relatively early formation and short 
range of crystallisation of zircon in granitic rocks com•
monly results in crystals of the mineral, in a single in•
trusive body or related intrusive bodies, having similar 
morphological or elongation characteristics. These 
characteristics can be relatively easily measured in 
grain mounts and the results expressed statistically as 
length/ breadth ratios and reduced major axes. 

Method of study 
Samples were collected from outcrop at the sites 

shown in Figure 2. Samples were crushed in a jaw 
crusher and disc grinder, and the material split and 
sieved into -88, 88 to 177, and 177 to 500 micronsize 
fractions . Heavy minerals were separated from each 
fraction in bromoform. In all cases, most of the zircons 
were found to lie in the -88 micron fraction. Grain 
mounts of this fraction were prepared using "De Pex" 
as the mounting medium. Conclusions based on this 
work make the assumption that the -88 micron zircons 
are representative. 

Two-hundred unbroken zircon crystals were examined 
for each sample, using a polarising microscope fitted 
with a mechanical stage. Colour, habit, zoning, over•
growths and inclusions were noted. Length and breadth 
measurements were made using a micrometer ocular, 
and the following values calculated: mean length (x) 
of the zircons, mean breadth (y), standard deviation 
of the length (sJ, standard deviation of the breadth 
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Figure 1. General geology of southeastern South Australia. 

(Sy), and slope (a) (equal to syl sx)' Mean length and 
mean breadth were plotted as a point on a length•
versus-breadth graph, and a straight line with a slope 
equal to the ratio (a) drawn through the point (x, y). 
This line is the reduced major axis (Kermack & Hal•
dane, 1950) and represents the relative growth trend or 
pattern of crystal growth for the zircon sample (Spotts. 
1962) . 

Comparisons of the plots of the reduced major axes 
were made by visual inspection. Further tests of elonga•
tion characteristics were made using elongation•
frequency diagrams. 

In all, 14 samples were used in the study: 4 of bio•
tite adamellite, 2 of quartz porphyry, 3 of hornblende•
biotite granite, 3 of biotite granite and 2 of horn•
blende granite. Petrographic descriptions of the samples 
are available (Colwell, 1976). A sample of rhyolite 
(Papineau Rocks) failed to provide sufficient zircons 
for study. 

Results and discussion 
Typical zircons extracted from the rocks are shown 

in Figure 3. Reduced major axes are plotted in Figure 
4, and frequency polygons of zircon elongation in 

Figure 5. Colour, zoning, and other features of the zir•
cons are summarised in Table 1. 

The zircon data separate the biotite adamellite from 
the other rocks. In general, zircons in the biotite 
adamellite are more elongate, less euhedral, and freer 
of inclusions and zoning than those occurring in the 
other rocks. Crystal growth trends (indicated by 
reduced major axes) differ in a similar fashion. No 
separation is apparent between the biotite adamellite of 
the Encounter Bay area and occurrences farther south, 
northeast of Kingston. 

The quartz porphyry (Mount Monster) and the 
hornblende, hornblende-biotite, and biotite granite and 
microgranite have the same or very similar zircon 
characteristics. This is consistent with general chemical 
and mineralogical similarities noted for the rocks by 
Mawson and coworkers (1943 to 1945). 

Overall, the zircon study supports the view expressed 
by Mawson and coworkers, and others that the biotite 
adamellite bodies throughout the region are genetically 
related, and that they are unrelated to the more wide•
spread 'eastern zone' of genetically related hornblende•
biotite granite, quartz porphyry, and hornblende and 
biotite micro granite. 
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Figure 2. The location of the samples and the distribution of the different types of igneous rock. 

A 0:' ';' / " '1 ~! ~, >:~~" ®l", I,' " ~ , e 
) / ' ~ .f.} ~, I , ,, ~t1) >_/~ 

/1 ~ & . ,' " 
0<,. '~ _/~: 
~y - ," 

B 

@ 

~--S) @ 
~ t-A.I~ ~ 
~~~ 

~ 

o 0-2 mm 
I 

f1 ry ~, 
~ 

~A 
~(/.~:,] 

£I) 
c -;))) 

S/A/34 

Acknowledgements 
I wish to thank W. B. Dallwitz and R. W. Page for 

their comments on the manuscript, and L. Pain for his 
assistance during the field sampling. The figures were 
drawn by K. Somerville and G. Clarke of the BMR 
drawing office. 

References 
CoLWELL, J. B., 1976-Heavy minerals in the late Caino•

zoic sediments of southeastern South Australia. Bureau 
of Mineral Resources, Australia, Record 1976/89 
(unpublished) . 

COLWELL, J . B., 1979-Heavy minerals in the late Caino•
zoic sediments of southeastern South Australia and 
western Victoria. BMR Journal of Australian Geology 
and Geophysics, 4 (2) . 

HENSTRIDGE, D. A., 1970-The petrology and geochemistry 
of the upper South-East granites, South Australia. 
B.Sc. (Hons) thesis, University of Adelaide (unpub•
lished) . 

KERMACK, K. S., & HALDANE, J . B. S., 1950-0rganic 
correlation and allometry. Biometrika, 37, 30-41. 

Figure 3. Typical zircons in (A) the biotite adamellite, 
and (B) the hornblende/biotite granite, micro•
granite and quartz porphyry. 



0 · 10 

0·08 

~ 
~ 006 

~ 
t::> 
~ 
<l: 
<lj 0 -04 

---.. 
"> ·t 

<::> 
~ 
'•<:> 

~ 
'--

G 
is :::, 
~ 
t:: 

002 

40 

30 

20 

10 

30 

20 

10 

o 0 ·02 0 ·04 0 ·06 0·08 o ·tO 

ZIRCONS FROM SOUTH AUSTRALIAN GRANITES 75 

Hornblende -biotite qranlle and microqranlle, 
quartz porphyry 

-- -- Biotite adame/lite 

0 ·t2 0 ·14 0·16 0 ·t8 0 ·20 0·22 

LENGTH (mm) 
0 ·24 

S/A/35 
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Figure 5. Frequency polygons of zircon elongation. 



76 1. B. COLWELL 

'" ..... 
\Q 
0\ 

'" 0\ 

'" 0\ 

'" ..... 
\Q 
0\ 
o<J 

'" ..... 
~ 

0\ 
0\ :;; 

\Q 
0\ :;; 

~ 

~ 
::: '" ~ .!: 

-<:>::: 
::: '" ... ... 
e "" ::z:: 
~ 
£.~ 
-<:>::: 
::: '" ...... 
e "" ::z:: 

'" ~ :E ';: 
e '" '- ... Il:l"" 

" " .::;: .~ - ::: ·9 ~ 
Il:l"" 

~~~ 
:C;',:: ':;: 
::: e '" 
... ' - 10.., e-<:> "" 

::z:: 

~ 
0\ I..§.E.~ 
~ ~ .9 ~ 
0\ lo.....t:) C() 

:;; 
'" 0\ 

00 ..... 
~ 

:tl 
~ 
]~~ 
~ '~1:: 
..t:) '_ ~ i::o.C:l boo 

:tl 
tt;-... ~ 
"'..::: 
&~ 

C>. 

"Ii:: 

~ ~~O 

~ ~("fjO 

~ ~r-o 

~ ~ooo 

~ ~V)~ 

~ ~\oo 

~ ~l(")N 

~ ~NO 

~ :;; - '" ~~ I~ ~vo 
-;::•
ale 

'" ..... 
~ 

g 
\Q 
0\ 

\Q ..... 
\Q 
0\ 

'" 0-:;; 

~ 
~ 

C>. 

" '" '" 

C>. 

~ 

~ 
~ 
~ 

~ 

~ 
~ 
~ 

~ 

~ :: 
~ 
~ 

.~ 
~ 
~ 
~ 

" C>. 
~ 
-«! 

" e 
R:: 

~ ~V)O 

~ ~MO 

~ ~\oo 

,,0000 
0 ' "'_ 

'" ~ 
'" 0 ,,-
~v 
::l» 
0.,.><: 
oOl .5 
U~~ 

... 
" -2 
~ 

00 00 v r- _ 

0000 v r- _ 

vvN 00 _ 

Ov\o 00 _ 

-"'v 00 _ 

r- \0 r•r- _ 

\oNN 00 _ 

0"'•
'" 

ooON 
00 .... 

00 r- '" 
'" N .... 

r- ° '" '" '" .... 

vNv 
'" "'-

_ .... 00 

"'''' 

.", 

'" .", 
co 
::l 

(;8] 
.... ».", 
"0 -= 0 0..c: .... ..c: 01) .... 
::l ' - 0 
~ViU 

:<; 
:Xl 

N"'''' NN'" 

r- '" 00 \0--

",,,,,,, "'--
VNV v-v 

r-O", 
N"'V 

oovoo '" _ N 

vNv 
'C-N 

vO\O "' .... '" 

_0", 
\ON-

Nvv "'Nv 

N 

'" 

v 

V) 

N 

'" 

N 

.... 
'" 

'" N 

'" 

N 
N 

'" 

N 

'" 

° 

'" 

'" v 

r-O\~ 1 (".1 "'-v r•
'" 

'" '" N "'Nv 

\OOv "' .... '" 

- "2 o 0.. 
~ 0 
o "0 
- > 
""" 0 -0.", 

t£€~ 
"'0 OJ OVl 
0>0.0 
::s.g~< 

.§ 
o 
N 

'" 

00 

c 
~ o .... 
~ 

..., 

.... 
'" 

~ 

.... 00 .... ; 
~~ 
.0'" 
<~ 

-:: .., 
;l: ::: _ 9 .~ - - .., o ~ ~ 

.~ ~ ~ 
N c ..:::; 

.... 
'" '" r-

.", 

'" >< 
<C 

'" 5. 
1: 
'" 
~ v 

.0 
E 
::l co 
v 
C. 
E 
'" C/) 

oj 
C. 
E 
~ 

..c: 
u co 
'" .5 

.", ... co 
'6 
" >< ... 
'" co o u .... 
'N 

° ° N 

'" -5 
..... o ... 
01) 

'" c 
'" ~ 
'" 0.. 

~ 

III = o 
~ 

'N .. 
oS 
~ 

'" ~ 
.E 
<!I .. 
'"' ..; .. :c 
~ 

LARSEN, L. H ., & POLDERVAART, A., 1 957-Measurement 
and distribution of zircons in some granitic rocks of 
magmatic origin . Mineralogical Magazine, 31, 544-64. 

MAWSON , D. , & PARKIN, L. W., 1943-Some granitic rocks 
of South-Eastern South Australia. Transactions of the 
Royal Society of South Australia, 67, 233-43. 

MAWSON, D. , & DALLWITZ, W. B. , 1944-Palaeozoic igneous 
rocks of Lower South-Eastern South Australia. Trans•
actions of th e Royal Society of South Australia, 68, 
191-209. 

MAWSON, D., & SEGNIT, E. R., 1945-Porphyritic potash•
soda micogranites of Mt. Monster. Transactions of the 
Royal Society of South Australia 69, 217-22. 

MAWSON, D ., & SEGNIT, E. R., 1945-Granites of the 
Tintinara district. Transactions of the Royal Society of 
South Austraila, 69, 263-76. 

MILNES, A. R. , COMPSTON, W., & DAILY, B., 1 977-Pre•
to syn-tectonic emplacement of Early Palaeozoic 
granites in southeastern South Australia. Journal of the 
Geological Society of Australia, 24, 87-106. 

POLDERVAART, A., 1956-Zircon in rocks. 2. Igneous rocks. 
American Journal of Science, 254, 521-54. 

RocHow, K., 1971-The Padthaway Ridge . III WOPFNER, 
H ., & DOUGLAS, 1. G. (Editors)-The Otway Basin of 
southwestern Australia. Geological Surveys of South 
Australia and Victoria Special Blllletin, 325-37. ' 

SPOTTS, 1. H. , 1962-Zircon and other accessory minerals, 
Coast Range Batholith. California, Geological Society 
of A m erica-Bul/etill , 73 , 1221-40. 


