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NAME OF UNIT 1.: Sturt Formation STATE(S) 1.: South Australia 

STATUS OF UNIT: Redefinition RANK: Formation 

PROPOSER: Jarred C. Lloyd, Wolfgang V. Preiss, Georgina 
M. Virgo 

DATE: 2022-03-31 

RESERVED IN STRATIGRAPHIC UNITS DATABASE: YES 

PROPOSED PUBLICATION: Lloyd, JC, Preiss, WV, Collins, AS, Virgo, GM, Blades, ML & Amos, KJ 
[submitted to Geological Magazine], ‘Geochronology and formal stratigraphy of the Sturtian Glaciation in 

the Adelaide Superbasin’, (EarthArXiv preprint doi:10.31223/X50G9N) 

 

DERIVATION OF NAME 1.: Sturt River/Warriparri, South Australia 

SYNONYMY, UNIT NAME HISTORY (if any) 1.:  

Sturt Tillite, Appila Tillite, Pualco Tillite, Merinjina Tillite, Bolla Bollana Tillite, Calthorinna Tillite, 
Hansborough Tillite (abandoned) 

Originally named the Sturtian Tillite (Howchin, 1920) 

CONSTITUENT UNITS 3.: Braemar ironstone facies (informal lithofacies) 

PARENT UNIT: Yudnamutana Subgroup 

TYPE LOCALITY (including Lat. & Long.) 2.:  

CRS for all coordinates is EPSG:7844 (GDA2020); estimations use historical data and modern remote 
sensing imagery and GIS data to provide locations that are as accurate as possible. 

Primary type: SW of Mount Harris, through MacDonnell Creek – base: 139.357, -30.095, top: 139.34021, 
-30.07363 (GDA2020) 

Reference sections: 

• Sturt Gorge Recreation Park — base: 138.59633, -35.03398, top: 138.57289, -35.03947 
(GDA2020, composite section, estimated from georeferenced map of Link 1977 and current 

boundaries shown on 100K surface) 
• Appila Gorge — base: 138.48247, -33.00312, top: 138.48458, -33.00341 (GDA2020, estimated 

based on section map from Segnit 1939) 
• Pualco Hill — base: 139.64033, -32.97827, top: 139.60483, -32.95732 (GDA2020, composite 

section, estimated location from map and detail in QGN 60) 
• NW of Copley — base: 138.38933, -30.56145, top: 138.39032, -30.5592 (GDA2020) 
• Termination Hill — base: 138.01746, -30.21562, top: 138.01387, -30.21756 (GDA2020) 

• Yankaninna Station — base: 138.94295, -30.28636, top: 138.9431, -30.28593, (GDA2020, 
northern section); base: 138.99635, -30.36184, top: 138.9976, -30.36354 (GDA2020, southern 
section) 

• Davenport and Denison Ranges — base: 135.94206, -28.68947, top: 135.93648, -28.70065 
(GDA2020, estimated from Ambrose et al. 1981) 

• Tillite Gorge, Arkaroola – base: 139.43277, -30.33123, top: 139.40406, -30.34282 (GDA2020) 

CONFIDENTIAL TYPE LOCALITY?: No 

DESCRIPTION AT TYPE LOCALITY 2.:  

The Sturt Formation is comprised of (boulder) diamictites showing evidence for glaciogenic origin, and 

numerous subsidiary lithologies including poorly sorted sandstones/conglomerates through to finely 
laminated shales containing a wide variety of lonestones and dropstones. 



LITHOLOGY 2.:  

The lithology of the Sturt Formation at its type section defined here is further detailed in Belperio (1973) 

and Young & Gostin (1989). It is subdivided into four generalised lithofacies: 

Lithofacies 1: Very poorly sorted conglomerates with sandy matrix to diamictites with muddy, silty and 
even very fine sandy matrix. Clasts ranging up to boulder size (largest observed: 1 m); minor interbeds 
of laminated siltstone. A higher concentration of larger clasts is present in the lower sections. 

Lithofacies 2: Interbedded, well laminated shales and sandy micaceous siltstones. Minor pebbly lenses 
and silty arenites, cross-bedding present, and ripple marked. 

Lithofacies 3: Crudely stratified diamictite (lithic wacke, muddy to silty matrix) with clasts ranging up to 

boulder size (max. observed: 90 cm). Minor interbeds of calcareous shale, and thick interbeds of massive 
diamictite. 

Lithofacies 4: Similar to unit 3, however has a higher mud content in matrix and is mostly massive 
diamictite. Greater number and size of clasts, ranging up to 1.25 m (observed). 

THICKNESS 2.: ~1,470 m at primary type section 

FOSSILS: N/A 

DIASTEMS OR HIATUSES (if relevant): N/A 

RELATIONSHIPS & BOUNDARY CRITERIA 2.:  

Most commonly overlies Burra Group, less commonly Callanna Group or pre-Neoproterozoic basement. 
Conformably overlain by Holowilena Ironstone, Benda Siltstone, Wilyerpa Formation, and Lyndhurst 
Formation. Disconformably overlain by Tapley Hill Formation where Wilyerpa Formation is absent, e.g. 
Sturt Gorge. 

DISTINGUISHING OR IDENTIFYING FEATURES 1.:  

Poorly sorted, massive diamictite with clasts ranging up to extremely large boulders. These significantly 

differ lithologically from the over- and underlying strata. Evidence for glaciogenic origin (dropstones in 
laminated rocks [lonestones that warp and/or puncture the underlying laminae]; glacial striae and 
scouring of underlying rock; presence of polished, facetted, striated and grooved clasts) can often be 
found in outcrop; one glaciated pavement near Merinjina Well. 

AGE & EVIDENCE 2.:  

Minimum: 663.03 ± 0.76 Ma (Tuff near base of overlying Wilyerpa Formation, Cox et al. 2018) 

Detrital zircon max depositional age (upper Sturt Formation):  

• 667 ± 6 Ma (Pichi Richi Pass, Keeman et al. 2020; data reinterpreted in Lloyd et al. 2020) 
• 666 ± 25 Ma (Copley, Lloyd et al. 2022a [pre-print]) 
• 673 ± 19 Ma (Willouran Ranges, Lloyd et al. 2020) 

Maximum age: constrained to younger than 731 ± 34 Ma by detrital zircon in the underlying Gilbert 

Range Quartzite (Keeman et al. 2020; data reinterpreted in Lloyd et al. 2020) and corroborated by 
detrital zircon in the Mitcham Quartzite, 734 ± 42 Ma (Lloyd et al. 2022b [pre-print]). 

CORRELATION WITH OTHER UNITS 2.:  

Stratigraphic correlative of the Chambers Bluff Tillite (Officer Basin), Areyonga Formation (Amadeus 
Basin), Naburula Formation (Ngalia Basin), Yardida Tillite (Georgina Basin), and lower units of the 

Yancowinna Subgroup (NSW). Potential correlatives in Tasmania are the Julius River Member, Red Rock 
Member, Cotcase Creek Formation, and middle Port Sorrel Formation. Parts of the Benda Siltstone and 
Holowilena Ironstone may be correlative of the upper part of the Sturt Formation. 

REGIONAL ASPECTS/GENERAL GEOLOGICAL DESCRIPTION:  

General lithologic sequence common throughout the basin in complete, or near complete successions of 
the Sturt Formation is:  



• poorly sorted, gravel to boulder conglomerate (diamictite in some areas) with generally sandy 

matrix; scoured bases are common in areas where the Fitton Formation is not present 

• Interbedded fine laminated siltstones and shales to cross-bedded sandstones with few 
lonestones/dropstones 

• boulder diamictite (both massive and stratified) 
Regionally, the size, composition, and percentage of clasts in the diamictite lithologies varies. Mega-
clasts, ranging up to 1.25 km have been described in the MacDonald corridor north of Olary (Conor & 
Preiss, 2019).  

Arkosic, poorly sorted immature sandstones, and cross-bedded sandstones are predominant in some 

areas. Iron-rich sections are present in the Sturt Formation underlying the Benda Siltstone and 
Holowilena Ironstone in the Nackara Arc/South Flinders Ranges. 

EXTENT:  

Deposited across the entire Adelaide Rift Complex within the Adelaide Superbasin; local areas of non-
deposition or subsequent erosion. Deposition on the Stuart Shelf appears to be limited to the eastern 

most areas and deposition on the Coombalarnie Platform is not known. 

GEOMORPHIC EXPRESSION: 

THICKNESS VARIATIONS: Thickness varies greatly because of palaeotopography, palaeotectonic 

activity, and erosion.  

Minimum: 9 m, ~2.5 km to the NW of Tower Hill (Mount Lyndhurst station) 

Maximum: 3,300 m at Pualco Hill. 

STRUCTURE AND METAMORPHISM: Ranging from undeformed to strongly sheared. Locally 

metamorphosed up to amphibolite grade. 

ALTERATION AND MINERALISATION: Iron rich facies present in the Nackara Arc; Talc, Au, 

Cu, Pb mineralised zones have also been found. 

GEOPHYSICAL EXPRESSION:  

Iron rich facies show strong anomaly on TMI where the original hematite (as in the Holowilena 

Ironstone) has been metamorphosed to magnetite (as in Braemar ironstone facies of the 

Benda Siltstone and the Pualco Range outcrops of the Sturt Formation.  

Surface exposure can be readily identified using false colour remote sensing imagery, for 

LANDSAT 8 specifically using channels 7-5-2 and 5-6-7 for R-G-B. 

GEOCHEMISTRY:  

GENESIS/DEPOSITIONAL ENVIRONMENT:  

Deposited under general glaciogenic conditions: dropstones, lonestones, glacial striae, mega-clasts. Exact 
environment is dependent on location but encompasses the full range of sub-glacial to pro-glacial 
terrestrial and glacio-marine sedimentary environments. Mostly massive but contains lithologies showing 

planar stratification, cross stratification, reverse graded bedding, scour structures, and ripple laminations. 
The cast of a glaciated pavement is preserved near Merinjina Well where the Sturt Formation 
disconformably overlies the Wooltana Volcanics.  

COMMENTS:  

The “Tillite” portion of the name has been dropped in favour for “Formation” in contrast to the reasoning 
outlined in Coats & Preiss (1987). This change is done to better reflect the diversity in lithologies present 
throughout the Sturt Formation. The most prominent of these are the diamictites, many of which are 
shown to be true tillites, however the formation varies from sub-glacial to grounded ice-margin and 
glacio-marine facies. 



The exact (chrono)stratigraphic relationship of the Holowilena Ironstone and Benda Siltstone to the 

entirety of the Sturt Formation is uncertain. They may be upper members of the Sturt Formation, or an 

intervening sequence between the Sturt and Wilyerpa formations. 
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