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Section 5: Palaeontology 

7k'IS_ A.39 _ 14.3 
51. The growth position and post-mortem asymmetrical distortion of some 

Tasmanian neospiriferids 
M.J. Clarke 

An abundance and wide variety of neospiriferid brachiopods constitutes 
one of the most characteristic features of Tasmanian, eastern Australian and 
New Zealand Pemaian Gondwana Faunas . Whereas ccmprehensi ve systematic studies 
have been largely neglected, Waterhouse (1964; 1966, 1968) has attempted to 
demonstrate the importance of variations in the morphology of the ventral 
umbonal and delthyrial regions as a means of diagnosing the genera Neospirifer 
Fredericks 1924 and Aperispirifer Waterhouse 1968. Recently, the writer has 
sectioned a number of Tasmanian representatives in order to ascertain the 
nature of these characters so as to permit an accurate generic assignment. 
The specimens were cut and polished along their planes of synnetry. Each 
specimen thus sectioned, clearly displayed the presence of a bulbous ventral 
valve callist but lacked a delthyrial plate, and therefore apparently belong 
to Aperispirifer Waterhouse. However, similar, if not identical \.II1bonal 
structures also occur in the genera Neaspirifer Dunbar and Condra 1932 (nan 
Fredericks 1924), Gran toni a Brown 1953, Fusispirifer Waterhouse 1966, and 
possibly Tri gonotreta Koenig 1825. Detailed taxonomic considerations con­
cerning the relative merits of these names are beyond the scope of this note, 
and for the moment the material investigated is provisionally referred to 
Gran toni a Brown. However, apart fran furnishing these details of the ventral 
umbonal regions, the polished sections also provide sane interesting new 
information relating to the neospiriferid growth position in particular, and 
to the post-morten asymmetrical distortion of Tasmanian Permian fossils in 
general • 

G~ POSITIOO 

In contrast to most other groups of articulate brachiopods, spiriferids 
(like sane groups of strophanenids) are usually considerated to have lived 
with the ventral valve lowermost (Campbell, 1961, Rudwick, 1965). 
In most spiriferids, the acute in curvature of the ventral umbo precludes the 
presence of a functional pedicle in all growth stages except, perhaps, earl­
iest ontogeny. It is simpler therefore to orientate the shell with the ven­
tral valve resting on the substrate. The heavy lDbonal postero-lateral callus 
of the ventral valve would thus serve both as an anchor and also maintain 
the anterior shell margins free fran bottcm sediment contamination. The 
transverse spiriferid shell form and long hinge line would act as a stabil­
iser and minimise any transverse rocking motion, the more so if it is ass'!,Ded 
that the ventral unbonal regions were partly buried within the substrate . 
The presence of well-developed 'spirit-level' sediment infillings (Hadding, 
1929) in several of the present spec~ns clearly confirms this postulated 
growth position (fig. 34). Indeed, it is almost exactly the growth position 
advocated on theoretical grounds for martiniopsids (Campbell, 1961). The 
spirif-levels are very clearly defined and generally indicate the boundaries 
between a matrix of pale grey calcareous siltstone and dark grey or black 
spicular chert. In one instance the chert is milky white. In same specimens, 
addi tional levels wi thin the lower cherty material are indicated by colour 
variations. Monaxial, triaxial and tetraxial sponge spicules, and carbon­
aceous matter are present in the chert. Spicules are also present but less 
nunerous in the matrix. The chert evidently represents an initial silica­
rich incremental infilling prior to the ingress of matrix. It is tempting 
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to interpret the carbonaceous content of the chert as representing the rem­
namts of the visceral organs of the brachiopod, but this is conjecturaL In 
one specimen (fig. 34) an additional spirit-level is indicated by the boundary 
between matrix and sparry calcite. Several other specimens show irregular 
boundaries between matrix and sparry calcite. These may possibly indicate 
once horizontal spirit-level interfaces which have since been deformed, but 
other explanations are equally plausible (see later). 

DISTORTION 

Fossils are frequently deformed in many parts of the world . The causes 
are varied. Many Palaeozoic (and indeed Mesozoic and Cainozoic) faunas have 
suffered continuous deformation. Such distortion can be readily recognised 
in practice by virtue of the fact that the strain (as evidenced by the dis­
tortion) can be related to a particular episode of tectonic deformation. 
For example, the distortion of many Lower Palaeozoic graptolites and trilobites 
can be simply related to the formation of a slaty cleavage. 

Conversely, pre-mortem asymmetrical distortion sometimes results from 
the crowding of individuals in sessile benthonic communities. It is a common 
phenomenon in many groups including the ostreids, Striatifera Chao 1927) and 
strophalosiids <Clarke, 1970}. Less commonly, pre-mortem asymmetrical dis­
tortion caused by injuries sustained during life has been observed in some 
cephalopods (Arkell, 1957). 

Post-mortem deformation produced by the compaction or vertical loading 
of unconsolidated sediments will cause shortening perpendicular to the bed­
ding, and in theory will be of axial syumetry 1 only those fossils lying ob­
lique to the bedding will suffer asymmetrical distortion (Bennison, 1955; 
Ferguson, 1962). 

Post-mortem asymmetrically distorted Permian fossils from Tasmania 
were reported and briefly discussed by Spry and Quilty (1963). Although 
their reasoning is difficult to follow, they tentatively concluded that 
such distortion 'appeared to have been caused by simple shear along the bed­
ding.' As they admitted , this finding was unexpected since Tasmanian Permian 
rocks are almost always subhorizontal and show little evidence of disturbance 
other than by faulting. The submarine creep of unconsolidated sediments on 
depositional slopes, and bedding-plane slip in drag zones near faults, or in 
concentric folds were mentioned as possible, yet unconvincing and unproven 
explanations for the regional scale required. The present writer believes 
that several factors, most of which were not considered by Spry and Quilty, 
must be taken into account; 

(1) The asymmetrical distortion of Tasmanian Permian fossils is extreme­
ly cCllltlOn throughout the State I and must be considered normal rather than 
exceptional. Its explanation is therefore in all probability to be sought 
in general terms rather than in particular localised criteria. Thus since 
Tasmanian Permian rocks do not display any evidence of widespread deformation 
other than faulting, a tectonic explanation is improbable. 

(2) The vertical loading or compaction of unconsolidated sediments 
will produce shortening perpendicular to the bedding. In theory the deform­
ation produced will be of axial symmetry, and only those fossils lying ob­
lique to the bedding will suffer asymmetrical distortion. In practice it is 
doubtful whether small departures fram parallelism of the bedding and fossil 
orientation can be measured, the more so once the compaction has occurred. 
Even very small departures from parallelism of one or two degrees may be 
sufficient for marked asymmetrical distortion to occur. 
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(3) The relative strengths of the various regions of brachiopod shells 
can be significantly different. It is therefore incorrect to assume that the 
strain of an individual fossil will be approximately hanogeneous (Spry and 
Quilty, 1963). This assumption is demonstrably wrong. Countless examples 
of the brachiopods Fletcherithyris, Gilledia, Grantania, Hartiniopsis, Pseudo­
syrinx and Sulciplica, together with the bivalve Eurydesma, fram widely sep­
arated Tasmanian localities indicate that the much thickened ventral umbonal 
postero-cardinal shell regions are almost undeformed whereas the thinner an­
terior shell margins and dorsal valves are frequently much deformed. This 
factor is readily apparent in the present material (fig. 34). In short, 
ventral valves are stronger than dorsal valves and therefore more resistant 
to deformation. It is difficult to elaborate or quantify this statement 
since a detailed analysis of the geanetry of a typical brachiopod shell, and 
hence its structural failure under (or response to) certain stress conditions, 
is too canplex. 

(4) Distortion will also be dependent on the relative compressive 
strengths of different sediment types, mineral species and water content. 
This will be further complicated by possible differences between the shell 
infilling itself. For example, it is well-known that pyritised or calcitised 
fossils in argillaceous rocks resist deformation whereas those filled with 
sediment are usually crushed. TMF 43698, a large michelinoceratid fran the 
Permian of the Beaconsfield area demonstrates the differing response to ver­
tical loading of matrix and sparry calcite. In this specimen the gas chamber 
is filled with calcareous siltstone. The crystallisation of the calcite 
appears to have occurred very early in diagenesis since the gas chambers are 
undeformed and remain circular in cross-section, whereas the body chamber 
displays several fractures more or less parallel with the length of the 
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Figure 34. Sections of neospiriferid brachiopods. 
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phragmocone, and has clearly suffered vertical shortening to the extent that 
the conch is elliptical in cross-section with a long axis twice as long as 
the short axis. TMF 36699 (fig. 34) shows the collapse of the thin anterior 
shell margins into what was presumably a liquid filled space. Since to all 
intents and purposes liquids cannot be compressed, and since the spirit-level 
interface between calcite and matrix is undisturbed, liquid was presumably 
expelled from inside the shell into the surrounding matrix. The crystallis­
ation of the calcite almost certainly occurred after the crushing of the 
shell margins. A similar conclusion may be justified for the specimens TMF 
36700-3 (fig. 34, a, h, i and k), although other factors such as original 
irregularities in the surface of the sediment infill, and or disruption of 
the sediment surface by the growth of the calcite spar cannot be discounted. 
It does seem evident, however, that in specimen TMF 36700 (fig. 34a) both 
the calcareous siltstone and the cherty in fill must have been plastic at the 
time of loading since the spirit-level interface between the chert and mat­
rix is punctured by the matrix. 

CONCLUSIONS 

The presence of well-developed spirit-level infillin9S in Tasmanian 
Grantonia sp. nov. indicate that the neospiriferid growth position is almost 
identical with that postulated on theoretical grounds for martiniopsids by 
Campbell (1961). 

The asymmetrical post-mortem distortion of Tasmanian Permian fossils 
is considered to be caused by vertical loading or compaction. Whereas such 
distortion should theoretically occur only when the fossils are oblique to 
the bedding, it is demonstrated that various shell regions differ in strength 
and therefore deform differently. variations in the compressibility of 
different sediment types, calcite spar and liquid infill are further complic­
ations. When fossils lie oblique to the bedding at very low angles, and 
are then subject to vertical loading, the resultant product cannot be reliably 
measured. This factor may often produce a false parallelism of bedding and 
fossil alignment". 
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