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INTRODUCTION 

This field guide to the geology and tectonics of the Paleoproterozoic Kalinjala Shear System has 
been prepared for the Convergence on the Coast meeting of the Specialist Group in Structural 
Geology and Tectonics and the Specialist Group in Solid Earth Geophysics, held in Port Lincoln 
between the 18th and 22nd of November 2019.  
 
This guide is largely an adaption of the Geological Survey of South Australia’s report book 
2012/00017 ‘Transpression and lower crustal extrusion: A transect across the Paleoproterozoic 
Kalinjala Shear System in the southeastern Gawler Craton’ (Hand et al, 2012). 
 
The guide is divided into three sections. Part 1 contains an overview of the geology and tectonics 
of the southern Gawler Craton within which the Kalinajala Shear Zone occurs. This has been 
modified from an article recently published in Episodes associated with the 34th International 
Geological Congress, Brisbane 2012 (Reid and Hand, 2012). Following this, a more detailed 
description of the Kimban Orogeny is given in Part 2 with specific emphasis on the metamorphic 
and structural architecture of the southern Gawler Craton. Part 3 provides a description of each of 
the excursion localities. Appendix 1 provides satellite orthoimagery of field localities. 
 

PART 1. AN OVERVIEW OF THE MESOARCHEAN TO 

MESOPROTEROZOIC EVOLUTION OF THE SOUTHERN 

GAWLER CRATON 

INTRODUCTION 

The Gawler Craton preserves a tectonic history spanning the interval c. 3200 – 1400 Ma and 
includes Mesoarchean units which are the oldest rocks in Australia outside of the Western 
Australian shield (Fraser et al., 2010a). The evolution of the Gawler Craton is dominated by 
Neoarchean to Mesoproterozoic tectonic events, and includes the formation of the giant Olympic 
Dam Cu-Au-U-REE deposit. Olympic Dam occurs within an extensively altered and mineralised 
belt that is host to several other deposits and prospects of the iron oxide copper gold (IOCG) style 
and related copper-gold mineral systems (Skirrow et al., 2007). This Cu-Au province along the 
eastern margin of the Gawler Craton receives considerable attention from mineral explorers and 
economic geologists, being a type-locality of the breccia-hosted IOCG deposit class (Groves et al., 
2010). 
 
Prior to the Jurassic-Cretaceous breakup of Australia and Antarctica, the Gawler Craton was part 
of a larger continental entity, the Mawson Continent (Figure 1.1; Fanning et al., 1996). 
Counterparts occur on the coast of Terre Adelie and George V Land (Peucat et al., 1999; Goodge 
and Fanning, 2010) and in the Nimrod Group of the Miller Range, which have been correlated with 
the Kimban Orogeny in the Gawler Craton (Goodge et al., 2001). More generally, similarity of the 
satellite-derived geophysical imagery of the Gawler Craton and the correlative region under the 
Antarctic ice sheet (Finn et al., 2006) together with geochronology from Antarctic indicate a 
Proterozoic crustal province of considerable extent (Figure 1.1; Fitzsimons, 2003; Payne et al., 
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2009). The relationship between the Mawson Continent and Laurentia is also of interest with 
numerous reconstructions of Rodinia placing the Mawson Continent proximal to western Laurentia 
(Goodge et al., 2001), providing a spatial relationship for the contemporaneous c. 1590 Ma IOCG 
breccias of the Gawler Craton and c. 1590 Ma IOCG breccias of the Wernecke Supergroup, 
northwestern Laurentia (Thorkelson et al., 2001). 
 
Central to developing paleogeographic reconstructions that involve the Gawler Craton (e.g. Myers 
et al., 1996; Cawood and Korsch, 2008), or to generating predictive models for metallogenesis, is a 
detailed understanding of the stratigraphic and tectonic events preserved within it. Here we 
summarise the lithostratigraphic composition and examine the cycles of orogenic and magmatic 
reworking evident within the Gawler Craton. 
 
 
 

 

Figure 1.1. Location of the Gawler Craton in the context of a Gondwana reconstruction,  
c. 160 Ma. After Fitzsimons (2000) and Myers et al. (1996). 
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MACROSCALE ARCHITECTURE OF THE GAWLER CRATON  

The southern boundary of the Gawler Craton is the continental margin developed during rifting of 
Australia from Antarctica (Veevers and Eittreim, 1988). The other boundaries are largely defined by 
the thickness of Neoproterozoic to Neogene cover sequences to east, west and north. However 
these boundaries are somewhat artificial since basement rocks contiguous with those in the 
Gawler Craton obviously underlie the basins. The eastern boundary coincides with the Torrens 
Hinge Zone which is the transitional zone between thick, folded Neoproterozoic sediments of the 
Adelaide Rift Complex and flat lying sequences of equivalent age that cover a large region of the 
eastern Gawler Craton referred to as the Stuart Shelf (Parker, 1990). It is probable that part of the 
Gawler Craton is the basement beneath this failed rift (Preiss et al., 2010). 
 
Likewise, the northern and western boundaries coincide with deep burial by Neoproterozoic to 
Paleozoic successions of the Officer Basin (Korsch et al., 2010). The nature of the boundary 
between the Gawler Craton and the adjacent c. 1600 – 1080 Ma Musgrave Province to the north 
(Figure 1.1) is poorly understood. Magnetotelluric experiments over the transition zone reveal a 
conspicuous lack of any major electrical discontinuity, which might be expected were there to be 
some type of ancient suture between the two provinces (Selway et al., 2011). Nevertheless, the 
Musgrave Province is composed of isotopically more juvenile material (Wade et al., 2008) and 
cannot simply be the northern continuation of the Gawler Craton. Seismic data reveal crustal-scale 
northerly dipping structures, which may form part of a transition zone between the provinces 
(Korsch et al., 2010). 
 
The southern Gawler Craton is exposed on the Eyre and Yorke peninsulas (Figure 1.2). The 
dominant strike-direction of the deformed rocks is north-south and is largely due to the structural 
grain imposed during the c. 1730 – 1690 Ma Kimban Orogeny, whose affects are the primary focus 
of the field excursion. The Kalinjala Shear Zone corresponds to a major discontinuity in 
geophysical data sets (Theil et al., 2005; Fraser et al., 2010b) and appears to separate zones of 
differing lithostratigraphic composition (Figure 1.3). 
 

LITHOSTRATIGRAPHIC PACKAGES OF THE SOUTHERN GAWLER 

CRATON  

Mesoarchean – Neoarchean of northeastern Eyre Peninsula  

Mesoarchean granitoids, emplaced between c. 3200 – 3150 Ma (Fraser et al., 2010a; Jagodzinski 
et al., 2011a), are exposed in the northeastern Eyre Peninsula (Figure 1.4). Inherited zircons, with 
ages up to c. 3400 Ma, occur within these granitoids suggesting still older crustal material is 
present at depth. This is also suggested by the geochemistry of the c. 3150 Ma Cooyerdoo 
Granite, which has characteristically elevated LILE and LREE contents and low Na/K, and may be 
post-tectonic granites, the product of melting a pre-existing tonalite– trondhjemite–granodiorite 
(TTG) crust (Fraser et al. 2010a). 
 
A number of the c. 3150 Ma samples from this region contain c. 2500 – 2510 Ma metamorphic 
zircons and are associated with similarly aged leucogranites (Fraser et al., 2010a; Jagodzinski et 
al., 2011a). The gneissic fabric within the Mesoarchean granitoids may have developed during this 
Neoarchean event, and presently c. 2510 Ma is an interval of metamorphic zircon growth for which 
there is no equivalence in the Neoarchean rocks that dominate the central and south-western 
portion of the craton. Possible Neoarchean sedimentary protoliths also occur to the east of the 
Kalinjala Shear Zone, within the Middleback Ranges. Detrital zircons from these rocks yield 
maximum depositional ages c. 2560 Ma (Jagodzinski et al., 2011b; Szpunar et al., 2011). 
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Figure 1.2. Solid geology interpretation of the southern Gawler Craton, shown over a 1st vertical 
derivative magnetic intensity image (DMITRE data). Regions not coloured are composed 
of undifferentiated Paleoproterozoic rocks. 
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Neoarchean to early Paleoproterozoic complexes, western Eyre 

Peninsula and central-northern Gawler Craton  

Most of the Archean units in the Gawler Craton occur in two regions of latest Neoarchean to 
earliest Paleoproterozoic rocks, the Mulgathing Complex (in the central parts of the craton and the 
Sleaford Complex on Eyre Peninsula (Figure 1.2). Although they are probably contiguous, any 
structural continuity between the two is concealed by the c. 1590 Ma Gawler Range Volcanics and 
younger cover (Figure 1.4). The age of basement to the Mulgathing and Sleaford Complexes is 
uncertain. It is possible that it correlates of the Cooyerdoo Granite underlie some parts, as rare 
inherited zircons and whole rock Nd isotopes indicate the presence of Paleo- to Mesoarchean 
crust, c. 3400 – 2800 Ma (Daly and Fanning, 1990; Daly and Fanning, 1993; Fanning et al., 2007; 
Jagodzinski et al., 2009; Fraser and Neumann, 2010). The oldest unit within these complexes is 
the protolith of the Coolanie Gneiss, which was emplaced at 2823 ± 37 Ma (Fraser and Neumann, 
2010) although the dominant rock forming interval in both the Mulgathing and Sleaford complexes 
was between c. 2555 – 2480 Ma. 
 
The abundance of bimodal magmatism and continuity of sedimentation across the Archean-
Paleoproterozoic boundary suggests that the overall tectonic setting during the Neoarchean-
earliest Paleoproterozoic of the Gawler Craton is most likely to have been extensional (e.g. Swain 
et al., 2005). The resulting high heat flow may have primed the crust for the subsequent high 
temperature metamorphism and deformation associated with the c. 2465 – 2410 Ma Sleafordian 
Orogeny, an event which terminated deposition within the volcano-sedimentary basin system. 

 

Paleoproterozoic magmatism  

Recurrence of magmatism in the Gawler Craton took place at c. 2000 Ma (Fanning et al., 2007) 
when a series of intrusives were emplaced in the southern Gawler Craton producing the felsic 
protoliths to the Miltalie Gneiss and age equivalent I-type charnockite. Since the Miltalie Gneiss 
occurs structurally below metasedimentary units of the Hutchison Group (Parker et al., 1993), the 
protoliths to the Miltalie Gneiss have been interpreted to represent stitching granites formed during 
extension that signalled the onset of basin formation (Daly et al., 1998). However, very little is 
known of the geochemical and petrogenetic affinities of the Miltalie Gneiss. 
 
At c. 1850 Ma, the Donington Suite was emplaced along the eastern margin of the Gawler Craton, 
extending some 600 km from the southern-most coastal outcrops to the vicinity of Olympic Dam 
(Figures 1.2, 1.3) in the north. We will be examining the lithologies of the Donington Suite at a 
number of locations during the field trip. The suite ranges in composition from granite to 
charnockite and includes a mafic unit, the Jussieu Metadolerite which occurs as abundant dykes. 
The Donington Suite is enriched in elevated incompatible elements and LREE and has εNd1850Ma 
values between –2 and –4 . It is interpreted to have evolved from a contemporary mantle source 
substantially contaminated by Archean crust (Mortimer et al., 1988). The Donington Suite was 
associated with a brief compressional orogenic phase recorded only in Donington Suite units on 
Yorke Peninsula, east of the Kalinjala Shear Zone and known as the Cornian Orogeny (Reid et al., 
2008a). 
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Figure 1.3. Time-space plot for the southern Gawler Craton. The division into the eastern Eyre 
Peninsula / Yorke Peninsula versus the western Eyre Peninsula reflects the approximate 
location of the crustal-scale discontinuity represented by the Kalinjala Shear Zone. 
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Paleoprotorozoic volcano-sedimentary basins  

Several volcano-sedimentary packages in the southern Gawler Craton were deposited during the 
interval 1865 – 1740 Ma (Figure 1.4). While the lithostratigraphic units referred to above occur 
either east or west of the Kalinjala Shear Zone, basin development during the c. 1865 – 1740 Ma 
period occurred at different times on both sides of the shear zone. The basal group of this basin 
system has been referred to historically as the Hutchison Group (Parker et al., 1993). However 
recent zircon studies suggest that the Hutchison Group is an amalgamation of units of differing 
provenance and potentially significantly different maximum depositional ages (Szpunar et al., 
2011). Szpunar et al. (2011) recognised two depositional packages: the c. 1860 Ma Darke Peak 
Group and the c. 1790-1750 Ma Cleve Group. Detrital zircons in the Darke Peak Group have age-
components at c. 2520 – 2440 Ma and c. 2000 Ma (equivalent to Warrow Quartzite samples in 
Fanning et al., 2007), reflecting a predominantly local source, an inference supported by the 
presence in the southern Eyre Peninsula of an unconformity between the Warrow Quartzite (basal 
package to the erstwhile Hutchison Group), and the underlying c. 2440 Ma Kiana Granite. The 
Warrow Quartzite is overlain by metamorphosed dolomitic and pelitic units and iron formations, all 
suggestive of deposition on a stable shelf (Parker, 1980b). Interlayered amphibolites within the 
Cleve Group have continental thoelitic affinities. Detrital zircons from the Cleve Group are 
dominated by c. 1850 Ma and c. 1790 Ma populations, suggesting the sediments may have been 
derived, at least in part, from the c. 1850 Ma Donington Suite (Szpunar et al., 2011). This implies 
that the Cleve Group may have deposited proximal to the Donington Suite (Figure 1.4), with 
stratigraphically confined mafic magmatism pointing to deposition during rift basin formation.  
Volcano-sedimentary packages deposited at c. 1790 Ma include the bimodal Myola Volcanics and 
associated Broadview Schist in northern Eyre Peninsula. 
 
These packages were succeeded by compositionally similar volcanics and interlayered sediments 
of the Wallaroo Group (Cowley et al., 2003) which occur to the east on northern Yorke Peninsula. 
Volcanic sequences in the Wallaroo Group include the 1772 ± 14 Ma Wardang Volcanics, 1753 ± 8 
Ma Moonta Porphyry and the 1740 ± 6 Ma Mona Volcanics (Fanning et al. 2007). Detrital zircons 
from Wallaroo Group equivalent units typically contain c. 1850 Ma and c. 1790 Ma detrital zircons 
(Jagodzinski, 2005; Reid et al., 2011), suggesting a local source for the sediment and that the 
Donington Suite, or equivalents, was exposed during the deposition of the c. 1790 – 1740 Ma 
packages. Other temporally equivalent sedimentary packages include the c. 1770 Ma Price 
Metasediments (Oliver and Fanning, 1997) on southwestern Eyre Peninsula and the 
metasedimentary rocks in the northern and western Gawler Craton (Payne et al., 2006; Howard et 
al., 2011). Detrital zircon age data suggest the sequences in the eastern Gawler Craton have 
different source regions to those in the western and northern parts of the craton (Payne et al., 
2006; Fanning et al., 2007; Howard et al., 2011). Sm-Nd isotopic data suggests the c. 1790 Ma 
and c. 1740 Ma bimodal volcanics were largely derived from pre-existing continental crust, with 
εNd1740Ma values between 0 and -3 (Turner et al., 1993; Szpunar and Fraser, 2010). Sedimentation 
in the southern Gawler Craton was terminated by the c. 1730 – 1690 Ma Kimban Orogeny.  
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Figure 1.4. Archean to Neoproterozoic geological interpretation (top) and total magnetic intensity 
image (bottom) of Eyre Peninsula, with legend. 
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Paleo-to early Mesoproterozoic magmatism  

Following the Kimban Orogeny, the lithostratiography of the Gawler Craton changed from 
dominantly volcano-sedimentary basins to the emplacement of magmatic suites. The c. 1690 – 
1670 Ma Tunkillia Suite was emplaced during the waning stages of the Kimban Orogeny (Ferris 
and Schwarz, 2004) and represents, for the most part, a late to post-orogenic magmatic event 
(Payne et al., 2010), as the age of deformation in the western Gawler Craton overlaps with the age 
of the Tunkillia Suite (Howard et al., 2011). Limited sedimentation and volcanism (Tarcoola 
Formation) occurred in the central Gawler Craton at c. 1660 Ma in a local rift setting (Daly et al., 
1998).  
 
The c. 1630 Ma rhyodacitic to rhyolitic Nuyts Volcanics occur in the southwestern Gawler Craton 
(Rankin et al., 1990) and are succeeded by a more extensive bimodal, c. 1620 – 1608 Ma 
intrusives known as the St Peter Suite (Flint et al., 1990; Fanning et al., 2007). Felsic and mafic 
rocks from the St Peter Suite are characteristically juvenile, with pronounced Nb and Ti anomalies, 
marked Y depletion, moderate to high Sr along with εNd1620Ma values between –2 and +2 (Swain et 
al., 2008), reflecting the formation of new continental crust from a mantle source. Swain et al. 
(2008) argue that the St Peter Suite represents a continental magmatic arc and that the Gawler 
Craton was, therefore, the hinterland of a plate margin at this time. As Hayward and Skirrow (2010) 
have suggested however, the St Peter Suite could simply reflect I-type magmatism derived in part 
from metasomatised subcontinental lithospheric mantle, in which case there is no need to invoke 
contemporaneous subduction to explain the petrogenesis of this suite. 
 
St Peter Suite magmatism was followed by the c. 1592 Ma Gawler Range Volcanics and co-
magmatic c.1600–1575 Ma Hiltaba Suite. The Gawler Range Volcanics forms part of a felsic large 
igneous province estimated to occupy some 100,000 km3 (Wade et al., 2012). There may also be 
correlatives in Antarctia (Peucat et al., 2002). The Gawler Range Volcanics are dominantly felsic, 
although minor basalts are also present (Allen et al., 2008), indicating widespread crustal melting 
was associated with mantle melting (Wade et al., 2012). Gabbroic intrusives are also present 
within the Hiltaba Suite such as the Curamulka Gabbronorite from central Yorke Peninsula (Zang 
et al., 2007). Hiltaba Suite granites (Flint et al., 1993) occur throughout the central and southern 
Gawler Craton, and are implicated as sources of heat (± metals?) for the IOCG mineral system of 
the eastern Gawler Craton (Skirrow et al., 2007; Groves et al., 2010). 
 
The volumetrically minor c. 1500 Ma Spilsby Suite occurs in the southern Gawler Craton (Fanning 
et al., 2007) on a number of islands in the Spencer Gulf (Rankin et al., 2006), and at Corny Point 
on the Yorke Peninsula (Jagodzinski et al., 2007). The petrology of the Spilsby Suite has not been 
studied in any detail.  
 

OROGENIC FRAMEWORK  

Several tectonothermal events have affected the Gawler Craton. The oldest recorded metamorphic 
zircon growth, at c. 2510 Ma occurs within the Mesoarchean gneisses of the northern Eyre 
Peninsula and is associated with the emplacement of leucogranites and the formation of a gneissic 
fabric within the Mesoarchean granitiods (Fraser et al., 2010a). However it is not clear whether this 
deformation was part of a distinct, widespread tectonothermal event. 
  
The c. 2465 – 2410 Ma Sleafordian Orogeny resulted in high-temperature metamorphism, isoclinal 
folding, and transpressional deformation of the supracrustal sequences within the Mulgathing and 
Sleaford Complexes (McFarlane, 2006; McGee et al., 2010). The Sleafordian Orogeny is best 
expressed in the Mulgathing Complex where it reached granulite grade (850 °C, 7kbar), as the 
effects of the Kimban Orogeny have largely overprinted Sleafordian-aged fabrics elsewhere (Dutch 
et al., 2010). 
 
The c. 1855 – 1840 Ma Cornian Orogeny is defined within the Donington Suite cropping out on the 
Yorke Peninsula in the eastern most Gawler Craton. It is characterised by granulite-grade 
metamorphism followed by high-temperature decompression resulting in the replacement of garnet 
by cordierite-bearing assemblages, regional partial melting and deformation. North-directed 
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thrusting was synchronous with emplacement of the Donington Suite and later reworked by late-
stage, broadly south-directed extensional fabrics (Reid et al., 2008a). No record of the Cornian 
Orogeny is found west of the Kalinjala Shear Zone. 
 
The principal orogenic event recorded in the southern Gawler Craton is the c. 1730 – 1690 Ma 
Kimban Orogeny (Parker et al., 1993), and is the primary focus of this field trip. On Eyre Peninsula, 
the Kimban Orogeny is characterised by transpressional deformation in a belt up to 100 km wide, 
including the Kalinjala Shear Zone, a subvertical high-strain zone, between 4 km and 6 km wide, 
along the eastern Eyre Peninsula (Parker, 1980a; Vassallo and Wilson, 2001; 2002; Tong et al., 
2004; Dutch et al., 2008; Dutch et al., 2010) that contains granulite-grade rocks. The Kalinajala 
Shear Zone and its flanking structures mark the eastern-most limit of Kimban-aged deformation in 
the Gawler Craton, with sequences to the east (such as the Wallaroo Group) showing little or no 
effects of Kimban deformation. In contrast to the high grade metamorphism evident in southern 
Eyre Peninsula, the metamorphic grade in northern Eyre Peninsula shows more variability, with 
amphibolite facies shear zones (Reid et al., 2008b) interspersed with granulites (Fraser and 
Neumann, 2010). Deformation in the northern Eyre Peninsula is characterised by fold-thrust 
systems that verge to the east, away from the orogenic core (Parker et al., 1993). Thus, in 
southern Gawler Craton, the structural architecture of the Kimban Orogeny forms an obliquely 
exposed crustal-scale positive flower structure (Hand et al., 2007). 
 
The Kimban Orogeny is also recorded in strongly deformed Paleoproterozoic metasedimentary 
sequences in the northern and western Gawler Craton (Payne et al., 2008; Howard et al., 2011; 
Jagodzinski and Reid, 2011), and may have continued for longer than is recorded in the eastern 
parts of the craton (Fraser et al., 2012; Cutts et al., in press) indicating that, aside from regions to 
the east of the Kalinjala Shear Zone, the Kimban Orogeny was virtually craton-wide (Fanning et al., 
2007). Syn-Kimban sedimentation is recorded in the central Gawler Craton, where the c. 1715 Ma 
Labyrinth Formation contains clastic material derived from local sources (Daly et al., 1998). 
 
The next major phase of reworking occurred during the interval c. 1600 – 1560 Ma and is broadly 
termed the Kararan Orogeny, although Hand et al. (2007) recognise a slightly more complex 
orogenic history over this period than is summarised here. The apparent lack of deformation in the 
Gawler Range Volcanics and Hiltaba Suite in the central Gawler Craton has led many workers to 
infer an anorogenic setting for these high-temperature felsic igneous rocks (Flint et al., 1993; Allen 
and McPhie, 2002). However, it is clear that deformation and high-temperature metamorphism did 
occur across the Gawler Craton during the time and that it continued for several tens of millions of 
years (Hand et al., 2007). Examples of Kararan-aged tectonism include greenschist facies fabrics 
within the Wallaroo Group and Hiltaba Suite granites on Yorke Peninsula (Conor, 1995), syn-
Hiltaba deformation accompanied by cooling of midcrustal rocks to below ~500°C on the Eyre 
Peninsula, (Foster and Ehlers, 1998), and overprinting of Kimban-aged fabrics within parts of the 
Kalinjala Shear Zone (Hand et al., 2007). Further, high-to ultra high-temperature metamorphism in 
the Coober Pedy Ridge and adjacent Mt Woods Domain in the northern Gawler Craton, also 
occurred c. 1590-1560 Ma (Cutts et al., 2011; Forbes et al., 2011). This suggests that this orogenic 
phase was widespread, yet partitioned into zones of deformation that increase in intensity to the 
north and east, away from the central Gawler Craton, which may have acted as a strain-buffer 
during this event (Figure 1.5; Hand et al., 2007). 
 
Post-Kararan reworking in the Gawler Craton is restricted to the reactivation of crustal-scale shear 
zones in the western Gawler Craton at c. 1450 – 1400 Ma (Fraser and Lyons, 2006). Regional 
cooling of the craton to below closure of biotite in the K-Ar system, around 300 °C, occurred by 
1400 Ma (Webb et al., 1982). 
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Figure 1.5. Early Mesoproterozoic tectonic elements of the Gawler Craton (after Hand et al., 2008). 
The c. 1590 Ma Gawler Range Volcanics are preserved within a broad shallow ENE-
trending basin that is flanked by medium to high-grade metamorphic complexes that 
formed synchronously with the eruption of the volcanics. 
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PART 2: KIMBAN OROGENY 

 

STRUCTURE 

The products of the Kimban Orogeny dominate the structure and metamorphic architecture of the 
southern Gawler Craton (Figure 2.1). The Kimban Orogeny was also associated with regional 
upper amphibolite to ultrahigh temperature (UHT) metamorphism in the western and northern parts 
of the craton. The overall tectonic setting for the Kimban Orogeny is not well resolved. It correlates 
in time with high-T events and basin formation in central Australia, and southwards in Antarctica 
appears to have been approximately coeval with high-P metamorphism interpreted to reflect 
subduction. In the Gawler Craton it has been proposed to have been associated with 
subduction/collision (Betts and Giles, 2006), however for the most part, geothermal gradients 
appear to have been high during the Kimban, and temporally the event was coincident with rift 
basin development and A-type magmatism elsewhere in southern Australia (Barovich and Hand, 
2008). 
 
The Kimban Orogeny was originally defined by Glen et al. (1977) as the deformation post-dating 
Hutchison Group deposition (c. 1850 Ma) but older than the Gawler Range Volcanics (c. 1590 Ma: 
Parker, 1993). This definition was later refined by Parker and Lemon (1982) and Parker (1993) 
who defined three deformation events (KD1, KD2 and KD3) which they suggested occurred during 
one prolonged event from c. 1850–1700 Ma. They recognised KD1 as an early layer-parallel fabric 
which was interpreted to be an early high-grade event associated with the emplacement of the 
Donington Suite. KD2 was interpreted to be an amphibolite to granulite-facies event characterised 
by tight to isoclinal, westerly vergent, shallowly north plunging folds. The KD3 event was 
interpreted to have formed regional upright folds, which tightened to isoclinal and sheath folds 
approaching the Kalinjala Shear Zone and other major shear zones. 
 
A structural analysis of the Kimban Orogeny was presented by Vassallo and Wilson (1999; 2001; 
2002). They recognised two phases of deformation (KD1 and KD2) which they attribute to the 
Kimban Orogeny and the development of the Kalinjala Shear Zone in a regionally dextral 
transpressional system. The first event (KD1) produced numerous gently to steeply plunging meso- 
and macroscopic sheath folds produced during interpreted dextral top-to-the-north shearing 
synchronous with north-south stretching. Fold plunges are parallel to a primary north-south 
trending lineation (KL1) defined by prolate-shaped mineral aggregates which are also parallel to 
the strike of the sub-vertical Kalinjala Shear Zone. The timing of KDI is not well constrained. In-situ 
electron microprobe and LA-ICPMS dating of monazite in fabrics interpreted to record KD1 gives 
ages that range between 1700-1740 Ma (Dutch and Hand, 2009; Dutch et al, 2009; Dutch et al., 
2010; Lane, 2011). Similarly garnet Sm-Nd ages from possibly KD1 garnets ranges between 1710-
1730 (Hand unpublished), and SHRIMP zircon U-Pb data from comparatively low strain migmatitic 
mafic and metapelitic rocks give ages around 1730 Ma (Jagodzinski et al., 2012).  
 
KD2 structural development is coaxial with KD1, and may form part of the same progressive 
deformational event. KS2 fabric development is commonly expressed as steeply dipping ~ N-S 
trending high-strain zones that typically have gentle to moderately south plunging lineations. These 
high-strain zones range from meso to macro scale (the most obvious of which is the Kalinjala 
Shear Zone), and are commonly associated with upright KF2 folds that are co-linear with KL2. 
Linear feldspar porphyroclasts have aspect ratios ranging up to 10:1 and greater (Vassallo and 
Wilson, 2002). KD2 deformation appears to have occurred over a waning thermal regime whereby 
some KD2 fabrics involve melt, while geometrically and kineamtically similar fabrics record solid 
state strains. In the Donington Suite to the east of the Kalinjala Shear Zone, dismembering of mafic 
dykes is a notable feature of the KD2 deformation. Initially dykes appear to have deformed quasi- 
brittly accompanied by the accumulation of pegmatitic leucosomes within fracture zones. This 
progressed to increased segmentation and semi-plastic dyke behaviour. A reduction of rheological 
contrast is observed in the final stages of boudin development by the production of pinch and swell 
structures. The timing of KD2 is probably around 1715-1690 Ma. Ages in this range are given by 
SHRIMP and LA ICPMS zircon and monazite U-Pb ages, and EPMA monazite from rocks that 
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have interpreted KS2 fabrics (Swain et al., 2005b; Dutch et al 2010; Dutch and Hand, 2009; Lane 
2011; Jagodzinski et al., 2012). 
 

 

Figure 2.1. Total magnetic intensity image of Eyre Peninsula. The Kalinjala Shear Zone is the 
curvilinear boundary between comparatively magnetically active rocks belonging to the 1850 Ma 
Donington Suite (east of SZ) from generally magnetically quieter rocks of the Sleaford Complex 
and the Darke Peake and Cleve Groups to the west. On southern Eyre Peninsula, intense 
folding outlined by magnetic units in the Darke Peake and Cleve Groups can be seen to the 
west of the shear zone. 
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Vassallo and Wilson (2002) characterise the Kimban-aged deformation as a dextral 
transpressional event, with initial sub-horizontal ‘constriction’ followed by a period of sub-horizontal 
‘flattening’. They also suggest that the large variation in stretching lineations plunges across the 
belt suggests that the Kalinjala Shear System may be triclinic in nature (Figure 2.2). 
 

METAMORPHISM 

Thermobarometry on metapelitic assemblages within the Sleaford Complex from the Fishery Bay 
region suggest peak metamorphic conditions for KD1 of c. 850 °C at up to 10 kbar (Tong et al., 
2004). This is consistent with P-T constraints from Port Neill obtained from a deformed and 
metamorphosed mafic dykes of c. 700–800 °C at up to 11 kbar (Bendall, 1994; Hand et al., 1995). 
A baric profile across the Kalinjala Shear Zone in the same area displays a clear trend of low 
pressure metamorphism (<6 kbar) on both flanks of the Kalinjala Shear Zone, increasing to 11 kbar 
in the core of the shear zone (Bendall, 1994; Dutch, 2009; Figure 2.3). Regionally, this baric 
structure is consistent with the presence of andalusite-bearing assemblages ~ 40 km west of the 
Kalinjala Shear Zone on southern Eyre Peninsula, and the absence of any affects of Kimban-aged 
deformation or metamorphism on York Peninsula to the east. This highlights that high-pressure 
(and therefore deep denudation) is spatially restricted to the Kalinjala Shear Zone and its flanks. 
This suggests that the transpressional deformation most obviously manifest by the development of 
the shear zone (Vassallo and Wilson, 2002), resulted in extrusional exhumation of the lower crust. 
 
While Figure 2.3 presents an apparently simple picture of the metamorphic architecture and its 
relationship to regional-scale transpression, in detail the metamorphic pattern is more complex. On 
southern Eyre Peninsula granulite grade rocks of Kimban age occur up to 30km west of the shear 
zone (Dutch et al., 2010). However due to ambiguity surrounding the metamorphic event history of 
these rocks (see Field Stop 2.1), it is not clear whether these high-grade rocks were also high-
pressure during the Kimban. If they were high pressure, then potentially a lower crustal “lobe” has 
been emplaced by north-directed bulk transport (e.g. Vassallo and Wilson, 2002). This model is 
consistent with the northward decrease in metamorphic grade through central Eyre Peninsula. On 
the other hand, if pressures west of the shear zone on southern Eyre Peninsula during the Kimban 
were lower (see discussion for Field Stop 2.1), then the baric structure would be similar to that 
observed further north. Confusing the picture further is the present of an intensely deformed low-
grade unit outlining by the prominent magnetic anomaly in Figure 2.4. This a fine-grained 
greenschist to lower amphibolite grade magnetite-biotite-chlorite-garnet schist that was deposited 
between 1745 and 1725 Ma (Jagodzinski et al., 2012), and metamorphosed during the Kimban. 
Immediately west of this unit, Kimban-aged metamorphism is again high-grade (10 kbar, 750°C; 
Dutch et al., 2009). Therefore on southwestern Eyre Peninsula, there appear to be “panels” of mid 
to lower crust juxtaposed against domains of lower grade rocks. 
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Figure 2.2. Lineation orientations and a schematic depictopn of the Kalinjala Shear Zone and in 
temporally correlated structures within the Donington Suite to the east (modified from 
Vassallo and Wilson, 2002). In general lineation plunges are shallower within the KMZ 
compared shear zones within the Donington Suite. The lower figure is a schematic depiction of 
the shear system (after Vassallo and Wilson, 2002). Subsidiary shear zones to the SE and NW 
of the main shear domain form fanning arrays, whose rotation into the main deformation defines 
apparent lithospheric-scale dextral movement. 
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Figure 2.3. P-T data from across the shear system projected onto a common plane orthogonal to the 
KMZ (the horizontal distance is ~ 30km across the strike of the belt). The white circles on 
the TMI image show the location of the samples. The data show that regionally the highest 
pressures (deepest levels of denudation) occur within and on the flanks of the shear zone. 
Further west and east from the P-T transect, metamorphic pressures associated with the 
Kimban Orogeny are < 4 kbar. 
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Figure 2.4. Simplified metamorphic map of southern Eyre Peninsula based on outcrop and drill core 
samples (after Dutch, 2009). West of the shear zone there is a general northward decrease in 
metamorphic grade. To a west is a low grade panel containing the magnetically intense (1745-
1730 Ma) Price Metasediments and enclosed on both sides by high-grade Kimban-aged 
metamorphism. Collection of P-T and geochronology data for the southern Eyre Peninsula 
based on outcrop and drill core samples (Dutch, 2009). 1Geochronology of Reid et al. (2007) 
and 2P-T data of Tong et al. 2004. 
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PART 3. FIELD LOCATIONS 

Morning: Port Neill 

The Port Neill region contains of a number of coastal outcrops north and south of the township of 
Port Neill within and on the eastern flank of the Kalinjala Shear Zone (Figures 3.1, 3.2, 3.3). The 
section at Port Neill is the type locality for the Kalinjala Shear Zone (Parker, 1980a) and contains 
spectacular variably strained high-grade deformational fabrics. The protoliths to the high strain 
rocks at Port Neill are megacrystic granites of the 1850 Ma Donington Suite and abundant mafic 
dykes (Oussa, 1993). These have been deformed and metamorphosed and now include mafic and 
quartzofeldspathic gneisses grading to discrete ultramylonites. The lithologies in the north and 
south range from high-grade felsic and mafic gneisses to minor proto-mylonites. Towards the 
centre of the shear zone (Pioneer Lookout section) the proportion of mylonite increases and 
ultramylonite occurs as thin (< 1 cm) discontinuous bands. In the lower-strain regions the mafic 
layers are generally wider, more continuous and commonly contain migmatitic assemblages. With 
increasing strain they become thin, discontinuous mafic stringers and boudins which are parallel 
with the high-strain fabric. 
 
The dominant gneissic to mylonitic layer parallel fabric in the Port Neill section trends generally 
towards 042° with a mean dip of 80° towards the west (Figure 3.1). Mineral stretching lineations 
plunge predominantly to the south with both shallow and steeply plunging lineations occurring 
throughout the section. Kinematic indicators including σ and δ clasts, rotated and asymmetric 
boudins, S-C fabrics and local shear bands predominantly indicate dextral kinematics although 
sinistral kinematics are also present  (Figure 3.1). A number of symmetrically isoclinally folded 
mafic dykes with limbs that are parallel to the S1 fabric are indicative of a component of flattening 
during shearing. 
 
A number of late discrete shear-zones crosscut and deform the primary fabric. These often contain 
pegmatites and have developed thin (1–20 cm), discontinuous mylonite bands along the margins. 
They are orientated between 030–060°, are vertical with a sub-horizontal mineral lineation and in 
places are developed as conjugate sets indicating bulk flattening of the shear zone. The overall 
bulk dextral movement is consistent with regional aero-magnetic data, which shows large scale 
dextral drag into the shear zone. 
 
Mafic rocks contain a peak assemblage of clinopyroxene ± orthopyroxene ± garnet + hornblende + 
plagioclase + quartz + ilmenite + rutile ± biotite ± leucosome (Figure 3.3). Migmatitic garnet-
hornblende-biotite assemblage may also occur in metagranites and rare garnet + biotite bearing 
orthogneisses provide the opportunity to examine cooling rates in the shear zone. Modelled cooling 
rates from within the core of the Kalinjala shear zone at Pt Neil suggest comparatively rapid cooling 
from peak temperatures at rates in excess of 40 – 80°CMa-1 (Dutch, 2009). Peak P-T estimates are 
around 10kbar and 770°C (Oussa, 1993; Bendall, 1994; Hand unpublished). In contrast less than 
10 km across strike to the west from the shear zone, metamorphic pressures are ≤ 6kbar, with 
peak temperatures of c. 750°C and comparatively slow cooling rates of < 10°CMa-1 (Dutch, 2009). 
 
SHRIMP dating of zircon from a garnet-bearing leucosome in mafic gneiss gives a potentially 
complex story (Jagodzinski et al., 2012). A group of analyses obtained from small cores yield a 
weighted mean 207Pb/206Pb age of 1757 ± 4 Ma. This c. 1757 Ma age may therefore be related to 
either inheritance derived from the mafic dyke protolith to the amphibolite, or alternatively may 
record an earlier phase of metamorphism. Since the sample is a leucosome within an amphibolite, 
the presence of inherited zircon is possible, but not necessarily expected. However, this age is also 
significantly older than other ages published from the southern Eyre Peninsula constraining the 
timing of metamorphism. The significance of this c. 1757 Ma zircon population is therefore 
uncertain at present. However, Fraser and Neumann (2010) document the presence of 
metamorphic zircon with an age of 1762 ± 43 Ma in a sample of the Minbrie Gneiss from the region 
c. 30km north of Cleve in the central Eyre Peninsula. 
 
Analyses obtained from homogenous to broadly zoned zircon enclosing the inherited cores have a 
weighted mean 207Pb/206Pb age of 1736 ± 3 Ma. This is interpreted to represent the first phase of 
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peak metamorphism and zircon growth within the syn-kinematic melt, and suggest that the 
Kalinajala Shear Zone (or the rocks that are now within it) were active during early stages of the 
Kimban Orogeny. 
 
The youngest analyses, most of which derive from dark, homogenous outer rims yield a weighted 
mean 207Pb/206Pb age of 1720 ± 3 Ma. These outer rims have higher U contents than the c. 1736 
Ma zircon (median = 515 ppm c.f. 321 ppm), and may record the recrystallization of the 
leucosome. Garnet Sm-Nd dating gives ages that are similar to, although less precise, than the 
zircon ages with ages of 1733 ± 14 Ma, 1721 ± 6 Ma and 1729 ± 5 Ma. 
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Figure 3.1. Structural map of the Port Neill coastline of Oussa (1993) showing the main lithologies 
and structural trends (after Dutch, 2009). Inset shows, schematic diagram of the main 
structural elements seen in the Port Neill region (modified from Parker et al., 1988). 
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Figure 3.2. Detail of structural map of the Pioneer Lookout section of the Port Neill coastline after 
Fontain-Geary (1994) showing the main lithologies. 
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Figure 3.3: Structural and metamorphic relationships in the Kalinjala Shear Zone at Port Neill.  a. 
Small scale shear zone crosscutting the principal shear fabric (Pioneer Lookout section).  b. 
Migmatitic mafic gneiss overprinted by a small scale dextral shear band (Pioneer Lookout 
section). c. S-C style fabric in highly deformed megacrystic granitic gneiss. d. Highly attenuated 
mafic dykes within Donington Suite granite gneiss. e. Garnet enclosed by a moat of 
orthopyroxene in mafic gneiss. f. Relic garnet partially replaced by hornblende and plagioclase. 

 

Afternoon: Fishery Bay 

Outcrops on the eastern headland of Fishery Bay (Figure 3.4) are located immediately to the west 
of the Kalinjala Shear Zone. These coastal platforms consist of highly deformed and 
metamorphosed interlayered migmatitic garnet ± cordierite ± orthopyroxene paragneisses, 
orthogneiss and garnet ± clinopyroxene ± orthopyroxene mafic granulites of the Carnot Gneisses 
(Figure 3.5) and charnockitic gneisses of the Red Banks Charnockite.  
 
The type locality of the Carnot Gneiss is immediately west of this headland at Cape Carnot. At that 
location, the Carnot Gneiss consists of granitic gneiss, metapelite and deformed mafic dykes 
(Figure 3.6). The granitic gneiss is garnet-cordierite-bearing, and the original granitic character can 
still be discerned in low strain domains (Figure 3.6). SHRIMP dating of the granitic gneiss 
(Jagodzinski et al., 2012), reveals peaks at 2431 ± 7 Ma and 2481 ± 8 Ma from cores. Lesser age 
groups occur at ca 2526 Ma, 2572 ± 16 Ma, ca 2695 Ma, 2900 Ma and 3220 Ma. A younger 
population of zircon with metamorphic characterisatics gives an age of 1715 ± 6 Ma. 
 
The presence of abundant garnet and cordierite and the wide-ranging zircon ages suggest this 
granite gneiss has S-type affinity with an inherited zircon component. However it is not clear if 
2481 ± 8 Ma is the magmatic age, and 2431 ± 7 Ma later metamorphic recrystallization, or if 2431 
± 7 Ma is the magmatic age with 2481 ± 8 Ma being part of the inherited population. Irrespective it 
is evident that granitic magmatism was associated with the Sleafordian Event (see also Dutch and 
Hand, 2010; Jagodzinski et al., 2006). It is also evident that new zircon growth occurred during the 
Kimban Orogeny at around 1715 Ma.  
 
In comparison, the Red Banks Charnockite (Type section at Red Banks immediately west of Cape 
Carnot) is a K-feldspar-orthopyroxene-quartz-plagioclase-biotite +/- garnet bearing orthogneiss. 
This lithology crops out along the Whalers Way coastline. SHRIMP U-Pb zircon analyses obtained 
from the charnockite give two ages. Finely oscillatory zoned grains typical magmatic zircon give an 
age of 2011 ± 7 Ma. New zircon that occurs as variably thick (up to 80 mm) mantles on magmatic 
cores and less commonly as individual crystals give an age of 1722 ± 7 Ma (Jagodzinski et al., 
2012). The charnockite contains boudinaged mafic pods that locally appear to have mingling 
relationships with the charnockite suggesting they may have been co-magmatic, although the 
intensity of deformation obscures the primary igneous relationships to some extent. 
 
The outcrops at Fishery Bay contain evidence for two stages of structural development that can be 
easily related to the overall structural framework proposed by Vassallo and Wilson (2001; 2002). 
An early gently dipping foliation (KS1 of Vassallo and Wilson, 2002) and associated folds is folded 
into upright gently south-plunging chevron style to isoclinal folds (Fig. 3.5). These folds are 
bounded by high-strain zones (KS2) which are parallel to their axial planes. The KS2 domains are 
parallel to the Kalinjala Shear just to the east of this location. Kinematic indicators, although not 
definitive within the KS2 domains suggest a component of dextral shear in addition to the E-W 
flattening recorded by the folds outlined by the KS1 foliation. 
 
Unravelling the metamorphic evolution of the Carnot Gneisses is not a trivial task. There is 
evidence of at least two high-grade metamorphic events recorded, during the Sleafordian Orogeny 
and the Kimban Orogeny. At Shoal Point, several kilometers to the northwest below the obvious 
wind farm towers (Figure 2.4), EPMA dating of monazite from coarse-grained garnet-bearing pelitic 
granulites located in large structural boudins gives an age of 2455 ± 7 Ma (Dutch et al., 2010). 
Phase equilibria modelling on these assemblages suggest P-T conditions of ~6 kbars and 800°C 
for this event (Dutch et al., 2010). Sm-Nd data obtained from the core of a cm-sized garnet 
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adjacent to these boudins give an age of 2128 ± 33 Ma, with the rim providing an age of 1733 ± 17 
Ma. While the “age” obtained from the core probably has no specific significance, it does suggest 
that coarse-grained garnet-bearing assemblages formed in metapelitic rocks prior to the Kimban 
Orogeny (Dutch et al., 2010). Subsequent granulite-grade reworking is constrained to have 
occurred between 1696 ± 10 Ma to 1687 ± 9 Ma. Phase equibria modelling on various 
assemblages constrained these P-T conditions to around 10 kbar and 800°C followed by a steeply 
decompressive P-T path resulting in the formation of secondary cordierite-bearing assemblage at ~ 
5 kbars, interpreted to reflect the P-T evolution of the Kimban Event. These conditions are also 
similar to peak metamorphic conditions of ~10 kbars and 730°C obtained from mafic granulites on 
the Coffin Bay Peninsula, dated at 1725 Ma by SHRIMP U-Pb titanite (Dutch et al., 2008). So while 
it is likely the Kimban Orogeny in this region reached pressures of ~10 kbars during the KD1 event, 
it is also possible that the high-pressure conditions could reflect the earlier Sleaford event at c. 
2450 Ma.  
 
Here at Fishery Bay, in appropriate bulk compositions, the KS1 domains contain garnet that has 
been partially replaced by orthopyroxene-plagioclase symplectites or cordierite-bearing 
assemblages (Figure 3.5). These breakdown textures probably developed during the formation of 
the KS2 fabric domains. Tong et al (2004) estimated peak P-T conditions in this area at around 9 
kbar, and 800 degrees with a P-T evolution from KS1 to KS2 defined by a steeply decompressive 
path followed by high-T cooling. In-situ EPMA monazite dating from the KS1 fabric domain gives a 
comparatively poorly constrained age of 1707 ± 20 Ma (Dutch and Hand, 2009). Monazite from 
samples of the KS2 domains gives ages of 1690 ± 8 Ma and 1708 ± 12 Ma. Suggesting a similar 
structural and metamorphic evolution to Shoal Point  
 
To the east of Fishery Bay are outcrops in the north-western corner of Sleaford Bay, within the 
Kalinjala Shear Zone (Figure 3.7). There is preserved a highly deformed cover basement 
relationship between the Sleaford Complex (> 2400 Ma protoliths, including Carnot Gneisses), and 
the 1860-1850 Ma Darke Peak Group, represented by quartzite and calc-silicate and the 1780-
1730 Ma Cleve Group represented by metapelite (Figure 3.7; Szpunar et al., 2011). These cover 
sequences were previously referred to as the Hutchison Group.  
 
The structural geology of those outcrops has been described in detail by Vassallo and Wilson 
(2001), who interpreted the evolution in terms of structural repetition within an imbricate stack 
floored by a sub-horizontal detachment system near the base of the outcrop. The outcrops consist 
of steeply west-dipping fabrics that show evidence for oblique dextral transport along a moderately 
south-plunging lineation.  
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Figure 3.4. Simplified lithological map of the headland immediately to the east of Fishery Bay 
(adapted from Elliott, 1998). 
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Figure 3.5. Features of Fishery Bay locality. a. Large garnet porphyroclasts wrapped by the migmatitic 
KS1 fabric. b. Garnet–cordierite–biotite metapelitic gneiss containing the KS2 fabric. c. Garnet – 
orthopyroxene metapelite with the high strain KS2 fabric. Orthopyroxene porphyroclast viewed 
on a horizontal surface suggesting a component of dextral movement. d. Representative 
outcrop of metapelitic and concordant mafic units at Fishery Bay highlighting an early fabric 
(Sleafordian?) which is isoclinally folded and transposed into the KS1 fabric. This composite 
fabric is then overprinted by a series of upright KF2 folds and high-strain zones developing a 
planar KS2 fabric (from Dutch & Hand, 2009). 
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Figure 3.6. Cape Carnot location. a. K-spar phenocrysts in low-strain domain in granitic gneiss. b. Garnet 
porphyroblasts in metapelite enclosed by a cordierite-bearing foliation. c. High strain zone in 
granitic gneiss. d. and e. Small-scale granitic veins derived from partial melting of the 
surrounding granitic gneiss.  The veins have developed flanking folds that suggest a component 
of dextral shear. f. Cordierite-bearing K-spar segregation that formed at the expense of an 
earlier garnet-biotite bearing assemblage in the surround granitic gneiss. 
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Figure 3.7. Lithological and structural relationships in northwestern Sleaford Bay within the Kalinjala 
Shear Zone. Cover sequences comprising the c. 1860-1850 Ma Darke Peak and 1780-1730 
Ma Cleve groups are in structural contact with basement rocks of the Sleafordian Complex. Map 
from Vassallo and Wilson (2001). Photomicrograph shows the garnet enclosed by sillimanite 
and biotite together with ribbon aggregates of quartz, K-feldspar and plagioclase that defines 
the upper amphibolite-grade shear fabric. 
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Additional Stop: Kirton Point foreshore 

The foreshore at Kirton Point contains numerous and excellent outcrops of highly deformed and 
migmatised granitic gneiss belonging to the Donington Suite. These outcrops are located several 
kilometres to the east of the main trace of the Kalinjala Shear Zone. The outcrops are notable for 
the abundance mafic dykes, many of which show extensive back veining and local hybridisation 
that suggest they were syn-magmatic with the Donington Suite (e.g. Hoek and Schaefer, 1998). 
However it is also possible the disruption and compositional modification of the dykes occurred 
during deformation, rather than during Donington Suite magmatism. 
 
Deformation has resulted in a complex interplay between dyke and the granitic host, whereby 
dykes that were initially boudinaged appear to have later become the interboudin material. To the 
left of the boat ramp, mafic gneiss material contains garnet as a peritectic phase in felsic 
segregations. P-T calculations from this location give around 750°C and 8.5 kbar. Sm-Nd dating of 
garnet cores gives an age of 1703 ± 14 Ma (Hand, unpublished data). 
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APPENDIX 1. SATELLITE ORTHOIMAGERY OF FIELD 

LOCALITIES. 

 

 

Figure A.1. Simplified topographic map for southern Eyre Peninsula.  
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Figure A2. Port Neill. 
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Figure A.3. Fishery Bay and Wild Dog Point 
 
 

 
 
Figure A.4. Kirton Point. 
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