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possibly in an outer shelf setting. The formation has 
the aspect of a depositional sequence wruch was 
interrupted prior to the upwards-shoaling which would 
normally be expected. Wonoka Formation Unit I, the 
decimetre-tbick dolostone breccia, is interpreted as 
reworked concretionary dolomite beds, developed on 
a hiatal surface originally identified as a possible deep 
water sequence boundary (von der Borch et al. , 1988). 
Unit 1 could alternatively represent a subaerial surface 
developed on the Bunyeroo Formation, the latter of 
which was rapidly exposed by a relative sea-level fall . 
Gostin & Jenkins (1983) state that a closly related 
dolostone, the Wearing Dolomite Member, contains 
beach conglomerates and stromatolites, thus implying 
a shallow water association at this level. Unit 2 is 
interpreted as a shallow, locally sto'tm-influenced 
turbidite fan, following detailed work by Haines 
(I 988). 

The character of section B (Fig. 1), suggests that a 
significant region of the northern Adelaide Geosyn
cline was exposed and eroded, possibly during 
deposition of the Bunyeroo Formation and certainly 
during the interval which immediately followed. This 
region incorporates virtually all of the canyons of the 
northern Adelaide Geosyncline. More specifically the 
tepee dolostone, with associated stromatolites, is 
clearly indicative of peritidal conditions immediately 
above the relevant sequence boundary. In addition 
Unit 2 sandstones are absent, suggesting that they 
were developed only in the more 'proximal' southern 
and western areas typified by section A. 

DISCUSSION 

The case for submarine erosion and marine onlap fill 
for Patsy Springs Canyon has already been docu
mented (von der Borch et al., 1982, 1988). These 
authors point out that a sufficiently rapid vertical drop 
in coastal onlap, of the order of 200 m, is all that 
would be required to trigger submarine erosion of 
such canyons. The present work, although far from 
complete, provides evidence (facies 3 carbonate 
veneer) that canyon shoulders may have been subaeri
ally exposed prior to canyon filling. If this observation 
is valid and the 'above storm and fair weather wave 
base' structures have been correctly interpreted, then 
an alternative model is necessary, that of subaerial 
erosion and subsequent coastal-oulap filling . Details 
and the rather drastic implications of such a model 
are discussed below. 

Subaerial erosion of a kilometre-deep canyon, 

following deposition of an inferred marine sequence 
(Bunyeroo Formation, Figs 2 & 13), requires relative 
lowering of base level by a minimum of I km. A 
eustatic ea-Ievel fall of this order is clearly out of the 
question (Watts & Thorne 1984). Thus tectonic uplift. 
or some process which could lower water-level by a: 
minimum of 1 km, would be necessary. Altho!Jgh 
canyon ero ion related to a sequence boundary at Of 

near the top of the ABC Range Quartzite (Fig. 2) was 
cited as one of several possibilities (von der Borch et 
al., 1988), constraints of the regional stratigraphy 
(Fig. 13), and the occurrence low in the canyon fill of 
facies 6 clasts of Bunyeroo Formation (canyon wail) 
derivation, now place this event at the end of the 
Bunyeroo Formation depositional sequence·. Strati
graphical evidence certainly implies that the canyons 
were not filled at that time. In fact the sequence 
boundary at the top of what appears as an attenuated 
Bunyeroo Formation sequence (Figs 2 & 13) most 
probably signals this event. This boundary marks a 
distinct facies shift and is associated with the thin, 
regional intraclastic dolostone comprising Unit I. In 
the region typified by section B and possibly section 
A it has the properties of a type I sequence boundary 
(Haq, Hardenbol & Vail, 1987). Initial subaeria'l, 
submarine, or combined subaerial and submarine 
canyon erosion, probably correlates with this bound
ary. 

Following canyon erosion, the subaerial erosion 
model requires a relative rise in sea-level of at least 
1 km, in order to account for coastal onJap by the 
observed shallow marine sediments. Canyon filling 
was followed by development of in situ and resedi
men ted carbonate platform sediments of units 3 and 
4, which formed carbonate build ups on the progres- • 
sively drowning canyon shoulders. Late stage lateral 
and head ward erosion of canyon walls finally resulted 
in the rather diffuse uppermost level of observed 
canyon erosion, which can be traced to 'C.C.' in Fig: 
13. 

The subaerial erosion model developed in this paper 
requires the operation, during deposition, of some 
hitherto unexpected process . One tectonically-related 
mechanism which could produce such localized and 
presumably short lived uplift is diapirism. Diapiric 
carbonate breccias, some with outcrop dimensions of 
the order of 30 krn, are widespread throughout the 
central and northern Adelaide Geosyncline. These are 
interpreted by most workers to be leached remnants 
of salt structures, and their intrusion and associated 
salt removal profoundly affected late Proterozoic 
sedimentation (Lemon, 1986). There is clear evidence 
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of diapiric movement during Wonoka Formation 
deposition (Haines, 1986b), and Abbott (1986) pro
duced evidence for a pulse of diapiric activity during 
deposition of the lower Bunyeroo Formation. Uplift 
of the order of 1 km has been attributed elsewhere to 
salt diapirism, for example in Iran (J ackson & Talbot, 
1986), admittedly in a compressional rather than 
extensional setting. An alternative tectonic mecha
nism relates to the little understood processes of 
thermally-induced uplift during some types of basin 
development. The Colorado Plateau (USA) uplift may 
be a specific large scale example. Smaller scale intra
basinal uplift, which resulted in erosion of 600 m deep 
palaeocanyons of Late Jurassic to Early Cretaceous 
age, probably produced the Tookoonooka Dome in 
the Eromanga Basin in Queensland, Australia (New
ton, 1986 ; Young, 1987). These canyons have variously 
been interpreted as subaerial and submarine in origin. 

A mechanism which explains many observed 
features of the Wonoka Formation, and which 
currently is the focus of considerable attention, is a 
Messinian-style evaporitic lowering and subsequent 
raising of base level. This mechanism would not only 
account for the apparent rapid exposure of the 
Bunyeroo Formation and truncation of its normal 
depositional sequence development, but would also 
explain (1) subaerial canyon erosion ; (2) the regional 
palaeocurrent patterns, in which north-directed pa
laeocurrents clearly existed prior to, as well as 
following, canyon erosion and filling (von der Borch 
et al., 1985 ; Eickhoff et al. , 1988); (3) the sudden 
appearance of widespread calcareous lithofacies of 
the Wonoka Formation, immediately above the 
sequence boundary at the top of the Bunyeroo 
Formation, possibly related to evaporative concentra
tion of basin waters: and (4) the short stratigraphical 
interval in regions remote from canyon erosion (c. 
300 m, see Fig. 13), during which the erosion and 
filling event occurred. In a predictive sense, this model 
requires a major evaporite unit to correlate with the 
sequence boundary associated with unit I . Although 
this has not been located, it would probably lie down 
the regional palaeoslope to the north of outcropping 
Adelaide Geosyncline strata, and be buried by 
Cambrian and Mesozoic sediments. 

These and other possible mechanisms for explaining 
the stratigraphy and sedimentology of the Wonoka 
Formation canyons remain the subject oflively debate 
and ongoing research. What is clear is that spectacular 
syndepositional events influenced erosional and dep
ositional processes during emplacement of the Won
oka Formation. Correct interpretation of these events 

will have a significant bearing on the perceived history 
of the Wilpena Group in the Adelaide Geosyncline. 
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