
PLUTONIC AND :-7TAIVIORPHIC ROCKS OF THE WALCHANOWENDOC-

YARROWITCH DISTRICT, NORTHERN NEW SOUTH WIATES. 

SUMMARY. 

The \Ialcha-Nowendoc-Yarrowitch district lies within the Central

Complex of northeastern New South Wales, a belt of strongly deformed

Palaeozoic sediments invaded by granitic intrusions of predominantly

Permian age.

The Palaeozoic rocks of this district are extensively fulted,

however two major subdivisions of these deformed and metamorphosed

lithologies have been recognized. The name Tia Complex is proposed

for that part containing regionally metamorphosed rocks showing evidence

of widespread multiple deformation and recrystallization, Into which

the foliated Tia Granodiorite has been emplaced. Three further sub-

divisions have been recognized within this major structural unit :

1. Oxley Metamorphics.

2. Wybeena Metamorphics.

3. Brackendale Metamorphics.

This major structural unit is separated from less strongly,' deformed

rocks, showing a much simpler metamorphic history, by zones of major

faulting. Four further subdivisions belonging to this latter category

have also been outlined :

4. Karinya Metamorphics.

5. Lochaber Prreywackes.

6. Woombi Greenstones.

7. Agnes Greywackes.

In addition, unmetamorphosed Permian sedimentary successions, ( the



Glen Morrison Beds and the Peters Creek Beds ), lie to the west to

southwest and east respectively of major fault structures that constitute

the boundaries of the metamorphic rocks described above. One of these

major faults, ( the Nowendoc Fault ), has been the site of emplacement

of a series of serpentinite intrusions, herein named the Nowendoc

Ultrabasic Belt.

On the basis of lithological and structural correlations,

it is believed that the Tia Complex is made up of a basement of a

probable Middle Palaeozoic succession of schists, quartzites, and meta-

morphosed basic lavas, ( the Oxley and Wybeena Metamorphics ), and a

younger sequence, ( of Upper Palaeozoic, possibly Permian age ),con-

sisting of metamorphosed greywackes, siltstones, shales and conglomerates,

( the Brackendale Metamorphics 	 It is shown that episodes of' deformation

recognized in the inferred basement rocks are absent from the inferred

Upper Palaeozoic succession.

Two contrasting styles of regional metamorphism are present

within the area mapped. The first is that affecting the rocks of the

Tia Complex, in which multiple episodes of recrystallization were

accompanied by several episodes of deformation. The second style,

termed the "noona Plains 'style", is found associated with the granites

at Moona Plains, and within the Karinya Metamorphics and Lochaber

Greywackes, and is characterised by lack of deformation during re-

crystallization, giving a style of regional-thermal metamorphic aspect.

Study of the relationship between the fabric of the metamorphic

minerals and the successive structural elements has permitted the

recognition of at least six episodes of metamorphism within the Tia
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Complex, ( denoted M1 to M6 ). Four of these episodes ( M2 - M5 ) are

believed to be associated with the generation and uprise of the Tia

Granodiorite magma, and the successive episodes are ahown to have

affected an area that undergoes progressive contraction with time

towards the granodiorite. The status of the first episode ( :a ) is

not clear, and it may belong to an earlier, unrelated orogenic episode,

as evidence for its existence is found only in the inferred basement

rocks. The final episode ( M6 ) is spatially associated with the

Howendoc Ultrabasic Belt, and involves the replacement of earlier minerals

and crystallization of new minerals in the low grade metabasalts and

in post-tectonic veins cutting these metabasalts.

The mineral assemblages of the metamorphosed basic rocks of

the Oxley and Wybeena TIetamorphic's have been used to define four zones

of regional metamorphism as follows

Zone A. Low grade zone in which the majority of the metabasalts

contain partially replaced original igneous clinopyroxene, accompanied

by low Greenschist Facies metamorphic mineral assemblages.

Zone B. Greenschists and epidote amphibolites in which all

the original igneous clinopyroxene has been replaced by metamorphic

minerals.

Zone C. Epidote disappears and the amphibolites consist of

fibrous hornblendec, caleic plagioclase and minor quartz.

Zone D. Adjacent to the granodiorite, this zone is defined

by euhedral, more deeply coloured hornblcndes superimposed on the

Zone C fabric.
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In the accompanying schist lithologies of the Oxley and

Wybeena MetanorDhics, three zones of regional metamorphism have been

erected as follows :

Zone 1. Muscovite and chlorite-rich low grade schists and

phyllites.

Transition Zone. This zone is one of" retrogressive metamorphism

in which biotite grade assemblages developed during an early metamorphic

episode have been replaced by lower grade assemblages during later

recrystallization.

Zone 2. The schists contain metamorphic biotite. Further

useful zone minerals at higher metamorphic grade on which subdivision

of this zone might be based are absent.

The Brackendale Metamorphics are all of biotite grade or

above, and again there is a lack of useful minerals on which to zone

the schists. Three stages of metamorphism in this subdivision have,

however, been recognized, based on the relationship between the structural

elements and the metamorphic fabric:

Stage 1. This corresponds to the low grade part of this

subdivision, in which the micas are parallel to the earliest recognizable

S-surface.

Stage 2. The intermediate stage in which the micas are, in

general, parallel to axial planes of mesoscopic folds of the earliest

S-surface.

Stage 3. Adjacent to the granodiorite the micas show a more

random orientation, and muscovite has crystallized as coarse, cross-

cutting porphyroblasts. These three stages represent progressive
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contraction of metamorphic activity with time towards the granodiorite.

The hornblendes of the metabasic rocks of Zones C and D

show the following chemical variation with increasing metamorphic

grade :

(a) an overall decrease in Al
vi

(b) a slight increase in Aliv

(c) an increase in Fe 3+

(d) an overall increase in edenite alkalis occupying the A site.

It is also shown that the composition of the hornblende is strongly

dependent on host rock chemistry. The chemistry of the metamorphosed

basic host rocks suggests they were originally tholeiitic basalts.

The muscovites crystallizing as porphyroblasts in the high

grade rocks are shown to be of unusual composition, with enrichment

of Si and depletion of Al in the tetrahedral site and a deficiency

in the X site to maintain electrical neutrality, corresponding to

solid solution of muscovite and pyrophyllite. Garnets from the schists

of the Oxley and Wybeena Metamorphics are shown to be manganese enriched

varieties showing only slight variation with metamorphic grade.

The Tia Granodiorite is a muscovite-bearing, biotite-rich

granodiorite belonging to the Hillgrove Plutonic Suite. Chemically

it is highly reduced, with a high Fe0/Fe
2
0
3 ratio which is strongly

reflected in the chemistry of the biotite. The magma is believed to

have arisen by partial melting of eugeosynclinal sediments of greywac ke-

shale composition. During emplacement, potassium migrated from the

granodiorite into the envelope schists, making the melt corundum
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normative, and resulting in the crystallization of muscovite.

The majority of the intrusions of the Nowendoc Ultrabasic

-Belt are completely serpentinized, containing schistose and composite

serpentinite, the latter consisting of blocks of massive serpentinite

in a schistose matrix. The Nowendoc Serpentinite contains a body of

relatively unserpentinized parent peridotite, and this intrusion was

subjected to closer study. This peridotite is a harzburgite containing

forsteritic olivine, enstatite, chrome spinet and very minor amounts

of clinopyroxene. A strong mylonitic foliation is developed at the

margins of this peridotite, with weaker cataclastic effects developed

throughout the remainder.

Serpentinization involved the replacement of the original

minerals by lizardite, chrysotile, brucite and magnetite. This process

is believed to involve a volume increase, by which the excess serpentine

material aggregated in lenses and veins which underwent expansion and

disaggregated the parent peridotite to give the composite serpentinites

or serpentine breccias typical of Alpine serpentinites. This volume

increase resulted in the tedtonic self-emplacement of the serpentinite

upwards within the fault zone.
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