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SUMMARY 

Of the Xystridurinae (Xystridura, its subgenera, and Galahetes), 5 species are Ordian and 18 
are Templetonian in age. The geographic· distribution· indicates the existence of two bio
geographic provinces in the Templetonian, one in Queensland and the other in Northern 
Territory. having no species in common; in New South Wales a single species (Xystridura 
tracta) has been found whose associated fauna links it with the Sandover Beds of the 
Northern Territory. These biogeographic data are interpreted in terms of palaeogeography; 
the meridional divide of previous palaeogeographic reconstructions remains, as a biogeographic 
barrier separating the two provinces. Detailed palaeontological data are presented: in· a 
synopsis of collecting sites of the described material. 

The morphogeny of the cephalon of Xystridura is rather close to Paradoxides; the 
pygidium, however, develops into a fused shield, beginning as an open transitory pygidium 
lacking a doublure and defined in the rear by a free segmental edge. In a unique meta
protaspis the occipital metamere is separated by an intersegmental cleft from the interocular 
cheeks. A brim develops in the meraspid period; in maturity it disappears in Xystridura, 
but is retained by Galahetes. In Xystridura (Inosacotes) browni the anterior facial sutures 
fuse early in the meraspid period. 

The paramount features of the morphology are: the large, 'olenelloid' rostral shield, a 
part of which is dorsal; the absence of anterior sutures in Inosacotes; the axial fusion of the 
pygidium and the posterior segment of the thorax in Polydino,tes, Inosacotes, and Xystridura 
negrina; the constant number of 13 segments in the thorax; the double pleural tips in 
Polydinotes and Galahetes; fulcra well developed in Galahetes, and partly obliterated in 
Xystridura; feeble, even imperceptible, facets in Xystridura and its subgenera, which have 
pleural guides at the anterolateral comers of each segment - a device preventing the free 
pleurae from mutual entanglement; and a variety of ornamentation. 

The Templetonian species of Xystridura populated and bred in shallow eutrophic and 
euphotic waters habitable down to the sea floor; reduced flexibility (partial loss of fulcral 
'apparatus) of the body was a structural handicap but did not influence individual longevity 
in the absence of significant predators; undisturbed dead bodies retaining even the cornea 
of the eyes (PI. 23) are an indication that scavengers were relatively few. Galahetes tulcrosus 
- an agile trilobite, fully equipped with its fulcral apparatus - arrived apparently as 
itinerant swarms in a restricted area and vanished soon after. It is suggested that from the 
beginning of the trilobite record non-fulcrate (OleneIlids) and fulcrate forms existed,and 
that the fulcrates produced in diverse stocks secondary non-fulcrate forms. 

The Xystriduridae are classified on morphological and morphogenetic grounds as Para
doxidacea; two subfamilies - the Xystridurinae (with large ollenelloid rostal shield) and 
Estaingiinae nov. (with a normal rostral shield) - are recognized. The Paradoxidacea also 
receive the 'protolenids' Anabaraspidinae and Lermontoviidae (reminiscent of Galahetes); 
the;- 'protolenids' . Berge'roniellus, Bergeroniaspis, and Paramicmacca are also Xystriduridae, 
distinguished by numerous segments in the thorax and a pygidium comparable with the axial 
terminus of Xystridura,' the ancestry of Xystridurinae refers to forms with a Bergeroniel!us
like!pygidium, as concluded from an atavistic specimen of X. hamosa whose axial terminus 
is separated by an intersegmental cleft. 

Th.e nomenclature pertaining to Xystridura is revised: its type species is not Olenellus 
browni Etheridge but Milesia templetonensis Chapman; also valid are X. dunstani (Chapman) 
and X. miles; (Chapman); the name X. saintsmithi (Chapman) adheres to a single specimen 
(the holotype) which cannot be diagnosed. Olenellus browni is not congeneric with 
Xystridura templetonensis. 

Twenty-three species are described. Five were known previously - one by Etheridge 
and four by Chapman; open species nomenclature is applied in two instances; sixteen new 
species are named. One new genus (Galahetes) and two subgenera of Xystridura are 
introduced. 

Galahetes is monotypical, with tulcrwus nov. as its type; It is distinguished in having 
a brim in maturity, double pleural spines, strong fulcra, and a granulose ornament. 

Subgenus Xystridura (Inosacotes) is based on Olenellus browni Etheridge; its characters 
are: fused anterior sutures, axial anchylosis of the pygidium with the thorax, and a delicate 
reticulate axial ornament. 
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Subgenus Xystridura (Polydinotes), of two species, is based on verticosa nov.; it has 
double pleural spines, functional anterior sutures, axial anchylosis of the pygidium and thorax, 
and a strong Bertillon ornament. 

Subgenus Xystridura (Xystridura) covers the majority of described species; these have 
functional anterior sutures, no axial anchylosis, simple pleural tips, and a smooth to weakly 
line ate test. 

In all species of the genus and its subgenera a brim is absent in maturity, facets are 
indistinct, and pleural guides are prominent. The fulcra are weak and even absent in the 
rear of the thorax and the anterior margin of the pygidium is arched forward. 

In the Xystridurinae the rostral shield is large ('olenelloid'), the eyes are long, the glabella 
is clavate, the pygidium is relatively large with two pairs of spines, and all have bacculae 
and pleural cushions. 
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INTRODUCTION 

This Bulletin is a monograph of the trilobites of the subfamily Xystridurinae, 
and an appraisal of their organization, morphology, ecology, and systematic 
relations. 

The taxa here described constitute a substantial addition to' the Ordian fauna 
dominated by the species of Redlichia (apik, 1970), and t6 the Templetonian 
fauna; and have provided a supplementary stratigraphic scale within the Cambrian. 
Since the time of its introduction by F. W. Whitehouse in 1936 the name 
Xystridura (sp., sp. indet., sp.nov.) has become a very common palaeontological 
designation in papers dealing with the Cambrian of the Northern Territory and 
Queensland, published and unpublished. The material exploited here has been 
selected from collections belonging to the Bureau of Mineral Resources 
accumulated between 1948 and 1962; the initial manuscript was destroyed in a 
fire in 1953 and the collections were greatly depleted. The lost material, however, 
was subsequently restored, and even substantially increased by the Ordian forms, 
by the discovery of Galahetes, and by collections from New South Wales. 
Nevertheless the rehabilitation of the morphogenic history of Xystridura is some
what incomplete and therefore dogmatic in parts. I collected the larger part of 
these fossils either in company with the field geologists of this Bureau, or on my 
own; other contributions were made by geologists of the Bureau. Names of some 
are mentioned in the text, and of others in my earlier papers; once more I thank 
them all for the assistance received. 

STRATIGRAPHIC DISTRIBUTION 

The stratigraphic (temporal) distribution of the species of the Xystridurinae is 
presented in the chart, Text-figure 3; not included in the chart, however, are 
Xystridura saintsmithi (Chapman), X. altera obtusa nov., X. (Inosacotes) cf. 
browni, and X. (Inosacotes) sp. nov. aff. browni - forms of a lesser stratigraphic 
value; these are all Templetonian in age. 

In the Northern Territory the Xystridurinae and the fauna of the Zone of 
Ptychagnostus gibbus disappeared simultaneously; in Queensland, however, the 
Xystridurinae, which were rather prominent in the Beetle Creek sequence, vanished 
earlier - before the end of that Zone, and ,before the st1irt·of the deposition \ of 
the Inca Formation. . ' .... '. 

The earliest known species of Xystridura is Xystridura negrina, well down in 
the Ordian. Consequently, the genus Xystridura and the Xystridurinae existed in 
the two earliest Middle Cambrian Ages - the Or dian and the Templetonian. 

In Queensland the disappearance of Xystridura before the end of the Temple
tonian was caused, apparently, by a change in the marine environment; the 
Beetle Creek fauna of diverse polymerid trilobites, Pagetia, and agnostids indicates 
an euphotic and aerated regime close to the sea floor; above the Beetle Creek 
Formation rests the Inca sequence, devoid of polymerids but dominated by an 
abundance of pelagic agnostids not dependent on the bottom conditions. In the 
Northern Territory, however, the population of polymerid trilobites persisted 
longer - throughout the whole span of Ptychagnostus gibbus time, which itself 
was the time of the first diversification of agnostids. 
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The concept of the Templetonian Stage as advanced earlier (opik, 1968, p. 136) 
includes the Zone of Ptychagnostus gibbus predated by a number of species of 
Xystridura which arrived before P. gibbus but continued to flourish after its 
arrival or that of its contemporaries. The Templetonian fauna of trilobites is quite 
diverse. Most conspicuous by the size of the specimens and abundance are the 
Xystridurinae, followed by the Oryctocephalidae described by Shergold (1969); 
Kootenia occurs sporadically in Northern Territory, Victoria, and Queensland, and 
Dinesus ida (Etheridge) in Queensland and Victoria. Among the ptychopariids are 
Eurostina trigona Whitehouse and Lyriaspis alroiensis (Etheridge) from the 
Northern Territory and Lyriaspis sigillum Whitehouse from Queensland; species 
of some four more genera, including Elrathina, are undescribed yet in the 
Northern Territory. The Dolichometopidae (two genera), Nepeidae (one), and 
Agnostina are studied separately. 

The concept of the Ordian (opik, 1968) was subsequently amplified (opik, 
1970) in the discussion of the succession of known and new species of Redlichia 
which provided the scale of biostratigraphic operational units shown in our present 
chart; somewhat amplified, this scale illustrates the early age of Xystridura negrina 
in the Northern Territory. The early part of the Ordian, before the Redlichia 
chinensis Zone, is not evident in Queensland. 

The distribution of the species of Xystridura in Queensland is supported by 
evidence from large collections and numerous sites and should be accepted. The 
data available for the Northern Territory are, however, incomplete. Xystridura 
davidsoni nov. is· the youngest known species well dated by the associated 
agnostids; and the oldest is Xystridura negrina, associated with Redlichia amadeana 
Opik. The vertical distribution of forms between these limits, however, awaits 
further collection and study. Of special interest is the range of Polydinotes 
verticosa and P. triligata: their position in the chart refers to the latest occurrence, 
but Polydinotes may also occur at the base of the Ordian sequence in Gum Range 
at Tennant Creek, associated with an early appearance of Redlichia; it has been 
referred to as 'Xystridura aff. browni (at base)' (Opik, 1956, p. 42). 

In New South Wales Xystridura fracta sp. nov. is possibly of an early Temple
tonian age. It is very numerous in a limestone below a shale that contains 
fragments of another Xystridura, OryctocejJhalidae, Ptychagnostinae (Pentagnostus), 
and Bradoria: a late Templ~tonian fauna close in composition and age to the 
fauna associated with Xystridura davidsoni in the Sand over Beds of the Northern 
Territory. ' 

Xystridura hainanensis Sun (1963) from the island of Hainan (south China) is 
the only species of the genus found outside Australia. Its Templetonian or 
Ordian age remains inconclusive; it comes from a sequence previously attributed 
to the Devonian. 

GEOGRAPHICAL DISTRIBUTION 

The map (Text-fig. 1) shows the pOSItIons of the sites which yielded the 
described specimens; all known Ordian sites with Xystridura and Polydinotes 
verticosa are shown; but the multitude of Templetonian localities from which no 
specimens have been selected for description are' omitted. Nevertheless, the 
distribution of the points on the map illustrates once more (see Opik, 1956, 1957) 
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the geographical separation of the eastern and western Templetonian faunal 
provinces, which have not a single species in common. In both provinces, as is 
evident in the stratigraphic chart, the genus Xystridura is well represented; but 
Galahetes is a Queenslander whereas Inosacotes and the late Ordian Polydinotes 
remain restricted to the Northern Territory. In the Templetonian of New South 
Wales X. (Inosacotes) cf. browni (p. 37) represents the western province, and 
the shale above contains a fauna germane to the Sandover Beds of the Northern 
Territory. 

The discovery of the Templetonian strata and fossils in New South Wales with 
a fauna related to the Northern Territory and unrelated to Queensland necessitates 
modifications (Text-fig. 2) to the previously published palaeogeographical scheme 
(Opik, 1956; 1957, p. 252) for gibbus time. As before, the new scheme refers to 

M{P) 450 

Fig. 1. Geographic distribution of Xystridurinae. Sites 1-5 (Northern Territory) and 14 
(Queensland) are of Ordian age; the others are Templetonian; details in the text. 
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marine palaeozoological data interpreted in terms of palaeogeography. The inferred 
distribution ofland and seaways of the time of Ptychagnostus gibbus is also good 
for the whole duration of the Templetonian and latest Ordian time. 

f----

I 

o ~ 200 300 4<;>0 km 

? __ GP 
·--0 

o 

tit 

o BRISBANE 

o SYDNEY 

OCANBERRA 

r"r,(p) 449 

Fig. 2 Palaeogeography of the time of Ptychagnostus gibbus, amplified and modified from 
Opik (1956; 1957, p. 252). 10 - position of site 10, Sandover Beds; 18 -
Templetonian in New South Wales; GP - Gidgealpa Wells, South Australia, with 
a. late Templetonian Xystridura, about 3 km below surface. The sea may have 
extended southward, but after the diastrophism in South Australia the Templetonian 
strata were perhaps eroded completely. 

Synopsis of sites 

Brief data regarding the geographic occurrence, formation, and age are given 
at the end of the descriptions of each species; some amplifications and guidance 
to the relevant literature are offered in this synopsis. The numbers are those 
shown on Figure 1. 

Ordian of the Northern Territory 

1. Mount Panton. Negri Group; about early Ordian, with Xystridura negrina 
nov. and Redlichia amadeana. Age and literature discussed by (6pik, 1970). 
2 and 3. Helen Springs area, localities of Polydinotes verticosa nov.; locality 2 
refers to Banka Banka (see 6pik, 1956) on the Stuart Highway, and HS622, about 

10 



16 km south from Banka Banka in an abandoned road-metal quarry; locality 3 
refers to HS161, about 25 km northeast from Banka Banka; data by courtesy of 
M. A. Randal; the sequence belongs to the Gum Ridge Formation (Randal & 
Brown, 1970). 

4. Gum Ridge, Gum Ridge Formation (opik, 1956; 1957), locality discussed 
by opik (1970); see also p. 11. 

5. Alice Springs area, AS33 at Gaylad Dam, with Xystridura gayladia nov., 
a census of fossils is given by opik (1968). 

Templetonian of the Barkly Tableland 

Points 6-8 indicate Templetonian sites of the Barkly Tableland which yielded 
specimens of Xystridura described here. Collections from many locations have 
been examined and preliminary determinations of the fossils are found in the 
unpublished reports of Randal (1962), Randal & Brown (1962), and Randal 
& Nichols (1963). In the Mount Drummond area (Smith & Roberts, 1964) north 
of the Ranken area and of Alexandria, the Burton Beds (a name replacing the 
Alexandria Beds of opik, 1956) contain Xystridura (Inosacotes) browni, Xystri
dura altera nov., and some other forms of the Templetonian of the Barkly Table
land. In the region of the Tableland the late part of the Ptychagnostus gibbus 
Zone with Xystridura davidsoni is absent (probably not deposited): late Ordian 
is, however, present. 

In the published lists of Templetonian collections the occurrence of Biconulites 
hardmani is also usually mentioned, but the reference to the species 'hardmani' is 
rather inconclusive and Biconulites sp. iudet. is correct. 

6. Alexandria homestead; collection N25(B), 5 km northwest from Alexandria, 
across the Playford River, on the track to Brunette; masses of residual floaters of 
chert and siliceous shale are, apparently, leached out of a limestone matrix; 
locality N25(A), close to the Playford, is a small outcrop of limestone. 

Xystridura (Inosacotes) browni (Etheridge, 1897), X. altera nov., and X. 
altera obtusa nov. are described, and Lyriaspis alroiensis, Pagetia signiftcans, 
Pagetia walcotti Rasetti, 1966, Peronopsis elkedraensis, Peronopsis scutalis Salter, 
Oryctocephalidae, and ?Bradorina are also present. Not shown on the map, some 
12 km from Alexandria, is the 'Old Well' (N24) from which the type specimen of 
Olenellus browni Etheridge (= Inosacotes browni) was collected. Some 35 m of 
the sequence of friable siltstone and hard bituminous and extremely siliceous 
limestone is visible. Xystridura altera nov. and Pagetia are quite common. 

7. 27 km by road east of Alexandria, collection N27. The rock is a silicified 
(quartz) coquinoid resting on Precambrian sandstone. Xystridura lauta nov. is 
described; other fossils are a dolichometopid (gen. nov., sp. nov.), Kootenia, a 
ptyehopariid (Lyriaspis?), Peronopsis, a relatively large Pagetia (cf. signi{icans), 
ossicles of eo crinoids, and Oelandia. 

8. Collection N28, on BarkIy Highway, 13 km east of Wonarah Telegraph 
Repeater station. Xystridura altera and Xystridura sp. nov. aff. browni are des
cribed; other fossils are Peronopsis, two ptychopariids (one a Lyriaspis), an 
oryctocephalid, and 'Helcionella'. 
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Elkedra area (Templetonian and late Ordian) 

Etheridge (1902) described the first Cambrian fossils from the Elkedra area. 
9. The terrain of the Sandover Beds is shown by Quinlan (1962) and by Smith 
& Milligan (1965); the history of the discovery and general information regarding 
the fossils and age of the Sandover Beds were published by opik (1956, 1957). 
Most of the numerous collections were made by geologists of the Bureau of 
Mineral Resources. 

It is convenient to comment on the occurrence of the described forms of the 
Sandover Beds in three parts: (a) 9A - the western part, at Ammaroo; (b) 
9B - the eastern part, Centre Creek and its northern extension; and (c) 10 -
site N32, close to the Sandover River. 

9A. In the Ammaroo area, in the Templetonian Xystridura {iii/era nov. occurs 
abundantly and is described from localities NT63 and NT51; the rock is a soft 
pallid to slightly mottled siltstone. In other collections X. remorata nov. has been 
also identified. The late Ordian at site NT52 produced Polydinotes verticosa nov. 
and the holotype of Polydinotes triligata nov. Associated are: Ophiosema sp. nov. 
aff: spicatum (6pik, 1968a), and an undescribed ptychopariid and Peronopsis 
indet. The rock is an indurated laminated (but not fissile) siliceous siltstone; once 
identified it should be easily recognized in the field. 

9B. The Centre Creek area extends 30 km, and with outliers 45 km, northward 
from the Sandover River. The collections from the northern fringe and the outliers 
are marked as FI-F5. From Fl are described the Templetonian Xystridura 
(iii/era nov. (including its holotype) and X. remorata; F2 contains the Ordian 
Polydinotes triligata; F5 yielded Polydinotes triligata and Ophiosema sp. nov. aff. 
spicatum. The Templetonian Xystridura remorata nov. is also present, but not 
associated with P. triligata. 

Collection F4 contains specimens of Bathynotus sp. nov. (6pik, 1956; 1957, p. 
43-45); some more specimens were collected at NT31 (close to the Fl site) by 
K. G. Smith (see Smith & Milligan, 1965) at the Newlands Bore of Elkedra 
Station. The outcrop is rubble and no fossils are associated with Bathynotus in 
its shale chips. Consequently the age 9f this Bathynotus remains inconclusive; 
it is, however, Ordian and probably Close in age to Polydinotes verticosa and 
triligata. The Templetonian around Newlands Bore abounds with well preserved 
specimens of Elrathina sp. nov., also ·collected by K. G. Smith, especially at site 
NT35. 

In the southern part of 9B, some 15 km north of Sandover River, locality E7 
of Smith & Milligan (op. cit.) yielded the type of material of Xystridura remorata 
nov. 
IO. The specimens from site 10 of the Sand over Beds are marked by N32 (not 
to be confused with NT32) and labelled as '37.6 miles (by speedometer and on 
road) west from the Ooratippra turn-off'; it is 48 km as the crow flies. The site 
itself is Centre Creek upstream from its crossing by the Alice Springs-Lake Nash 
road. The features are: 

(1) For some kilometres the road runs on an upland with outcrops of a fine-grained 
sandstone with a relatively large Lingulella alien to the Sandover Beds; this sand
stone is apparently an outlier of Upper Cambrian resting on the Templetonian 
strata. 
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(2) The creek makes a hairpin bend close to the road and cuts through a well 
exposed red conglomerate with flat pieces of hardened shale of Sandover Beds; 
these are fossiliferous, yielding Xystridura davidsoni and its associated agnostids 
and oryctocephalids. 
(3) 2.1-2.4 km upstream the creek enters the cliff as a gully with outcrops of shale 
and siltstone; above the stream bed Xystridura davidsoni is present, and below it, 
close to the bottom, soft siltstone yielded Xystridura altera. The best fossils can be 
won from floaters and loose material. 

Site N32 is the sole known site of the late Templetonian fauna within the 
terrain of the Sandover Beds; it may also be present in some buttes and hills 
and in the residual rubble. Rubble was also transported downstream by the 
Sandover River to form part of the alluvial Argadargada gravels (opik, 1956; 
1957, p. 43). Masses of rubble remained, however, in its provenance terrain; 
fossiliferous material collected from the Sandover Beds is predominantly surface 
rubble, found mostly in situ; some deficiency in controlling collections from the 
bedrock should be overcome in future field work. 

The Argadargada pebbles (AR, Fig. 1) 
The Argadargada pebbles occur as gibber on the pastures along the lower 

reaches of the Sandover River; the gibber is washed out from gravel deposits 
which can be seen in places, exposed in banks of streams; fossil collections were 
obtained from the gibber widely spread south of the Sandover River and its flood 
plain along its erratic channels and tributaries ('Milne River'; Biby Creek). The 
main collecting grounds (Christian et aI., 1954) are at Stokes Bore (coIl. N35) 
some 60-65 km west-southwest of Lake Nash on the Georgina River; and at Bore 
No. 18 (colI. N36) about 105 km, and around the Argadargada Billabong, some 
116 km, from the Georgina at Lake Nash. The pebbles have reached the 
Georgina and small collections were also made en route (even in the sand of the 
Sandover River bed, upstream between the Argadargada Billabong and site N32 
described above). Described from the pebbles is Xystridura sandoverensis nov., 
from the collection N33, about 10 km west (and upstream) from Argadargada 
Billabong. -

The estimated distribution of pebbles is as follows: (1) material with agnostids 
of the Xystridura davidsoni (N32) fauna is dominant in the pebbles, but in the 
terrain of the Sandover Beds it is found only in the N32 remnant; (2) Xystridura 
remorata is common, but X. altera less so; X. {ilifera, which is the oldest, is very 
rare in the gibber; its main mass still remains in situ in the Sandover Beds; (4) 
the late Ordian Polydinotes verticosa and its associates are absent in the gibber, 
remaining mostly subsurface under the Tempietonian rocks of the provenance 
terrains. To complete the record, I found a single piece of an Upper Cambrian 
sandstone at Bore 18, and one piece of porphyry apparently transported down 
from the Precambrian Davenport sequence. 

Provenance and depositional age. It is improbable that a single river (the Sandover) 
transported from the terrain of the Sandover Beds and deposited in its distant 
lower reaches the whole mass of the Argadargada rudites. The Sandover Beds are 
exposed now as the mantle of the southeast-plunging Davenport Ranges, but should 
extend eastward into the region south of the Barkly Tableland. This region is of 
course devoid of Cambrian outcrops (Text-fig. 1) owing to the cover of relatively 
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young surface sand deposits. The palaeogeography of the time of Ptychagnostus 
gibbus (Text-fig. 2) illustrates in its turn the extent of marine deposition of that 
time, with the Sandover terrain in the middle. I assume therefore that the prov
enance area of the larger part of the Templetonian pebbles in the Argadargada 
plains is hidden under the sands north of, and close to, the Sandover; this accepted, 
the camouflaged Templetonian strata are by their lithology and by their fossil 
contents a part of the Sandover Beds. 

The deposition of the Argadargada rudites marks events of post-Cambrian time, 
presumably of the Tertiary; briefly, it predates apparently the invasion of the 
desert sands, the decline in the rainfall, the depletion of the waters of the Sandover 
and its tributaries, and possibly a degradation of the relief concurrent with 
subsidence. 

Templetonian and Ordian 01 Queensland 
The Queensland species of the Xystridurinae (Xystridura and Galahetes) are 

listed in the chart of the stratigraphic succession of species. The region of the 
occurrence of Xystridura in Queensland is defined by latitudes 18°38'S and 
21 °55'S,· which are not palaeozoological but structure limits of post-Cambrian 
origin. The domain of Xystridura is the Beetle Creek Formation, but the trilobite 
is also present in the Templetonian part of the dolomitic Thorntonia Limestone; 
the stratigraphy, lithology, and correlation have been summarized in opik (1960); 
the geology of the region is illustrated in the map of Carter & opik (1959) and 
opik (1960, fig. 11). 

On the map, Text-figure 1, the northern limit of occurrence of Xystridura is not 
indicated; its position is given in Carter & opik (1961) and refers to the De 
Little Range fimIt zone, where, at locality M392, Xystridura hamosa nov. occUJs 
in a steeply dipping dolomitic limestone. In other places undeterminable fragments 
of Xystridura have been noted. 

Points 11 and 12 (Text-figure 1) refer to the Beetle Creek Formation of the 
Camooweal area (opik, Carter & Randal, 1973, unpubl.). Point 11 marks localities 
M175 and M441, from which Xystridura hamosa nov. (including the holotype) and 
X. templetonensis are described. Point 12 gives the position of M267, from which 
well preserved pygiqia of Xystridura dunstani and X. templetonensis are described; 
the associated oryctocephalids have been described by Shergold (1969). Point 13 
indicates the .relatively large Beetle Creek outlier - the nominate site of the 
formation of 1Mt name and of the original site of the Templetonian (Opik, 196q; 
1967; opik &'Carter, 1961). Material from two sites (M433 and M434) produce<i 
Xystridura saintsmithi, X. templetonensis, X. milesi, X. dunstani, and X. hamosa 
and the morphogenetic· series of Xystridura; for other fossils see Whitehouse 
(1936, 1939). Unmarked in Text-figure 1 is the collecting site M205, about 80 km 
west-northwest of the Beetle Creek outlier, containing X. hamosa. Point 14 stands 
for the small outlier M262 with the late Ordian Xystridura yaringensis sp. nov. 
and the sequence discussed in opik (1967); for the occurrence of Redlichia see 
opik (1958; 1970). 

Point 15 marks the position of the Ardmore inlier in the southwestern corner of 
the Urandangi area (Noakes, Carter & opik, 1959); there, at D41, the Temple
tonian Xystridura carted constitutes a coquinoid. The depositional continuity of 
the Ordian and Templetonian at that site is mentioned by opik (1968, p. 140). An 
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early Templetonian Xystridura (cf. milesi?) occurs in chert interbeds in dolomite 
(coIl. D72) some 30 km south-southwest of the Ardmore inlier (at about Long. 
139°07', Lat. 21 °55') in an intra-Middle Cambrian erosional residual; it is the 
most southerly known occurrence of Xystridura (and the Templetonian) in 
Queensland. 

Points 16 and 17 refer to the occurrence of Xystridurinae in the Duchess area 
(Ca,rter & opik, 1963). Site 16 is a solitary outlier of Beetle Creek strata described 
by opik (ibid., p. 22) as an 'unnamed locality', Longitude 139°36/E, Latitude 
21°52'S; the holotype of Xystridura carteri came from there. Point 17 refers to 
site D135 in the southern part of the Burke River Outlier, about Latitude 21°57'S, 
of the Beetle Creek Formation. It contains the type material of Galahetes fulcrosus 
gen. nov., sp. nov., as well as specimens of Xystridura carteri and X. dunstani, 
and Ptychagnostus gibbus, Peronopsis, an oryctocephalid, a relatively large 
Bradoria, and Elrathina (complete). The Elrathina differs little from the species 
which occurs in the Sandover Beds of Northern Territory; if both are conspecific, 
it will be the second known species of trilobite common to Queensland and the 
Northern Territory (the only such species is 'Peronopsis' scutalis Salter). 

Templetonian of New South Wales 

Point IS. Xystridura fracta nov. is described. The sequence occurs just west of 
Mount Wright, and the necessary data are given by opik (196S, p. 146). 

A probably important occurrence ofaXystridura in the Northern Territory is 
indicated by point '19, just north of the Tropic of Capricorn and close to the 
Queensland border; the species will have to be reviewed to determine whether it 
falls into the Northern Territory or the' Queensland province. The locality 
is TS (Casey & Tomlinson, 1956; 1957, p. 67) with Xystridura aff. browni (heq~e 
not Inosacotes browni). Below it Redlichia chinensis occurs in a chert layer, arid 
limestone above (TS7, opik, 1961, p. 7, 4S) contains a late Middle Cambrian 
(Leiopyge laevigata) fauna. 

MORPHOGENESIS OF XYSTRIDURA 

The morphogenetic study of trilobites operates with the comparative morphology 
of the instars and successions of instars of the exoskeleton and its parts. The 
enquiry results in models whose reliability depends on the quality of the material 
and supply of ~pecimens. Thus, there is no chance of finding even two instars of a 
single individuai; a collection of exuviae of bodies of a single species from a single 
bed and without an admixture of remains of related species are the conditions 
for a su'ccessful study; of course, even then each instar will represent a single 
individual attributed to a species taxon. The material of Xystridura in hand, 
however, is insufficient to satisfy all these conditions completely. 

The holaspid morphogeny of several species of Xystridurinae has been presented, 
discussed, and exploited taxonomically in the systematic part of this paper. These 
areXystridura tempietonensis, X. milesi, X. hamosa, and Galahetes fulcrosus. Of 
these forms only Galahetes fulcrosus is based on an ample supply of material from 
a single site and bed of late meraspid and succession of holaspid exoskeletons. 
The other species supplied a relatively small number of suitable individuals from 
diverse, strata and even different localities. 
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The holaspid morphogeny need not be repeated here; the discussion that follows 
deals with the protaspid and meraspid development of Xystridura. 

The origin of the collections from which the illustrated specimens were selected 
is not quite uniform, but most of it is still single bed and single site material, from 
locality M434, in the Beetle Creek Formation, and of two separate lots, of several 
hundred specimens each. 

123 4 5 6 7 8 9 10 -HOl. 

/·--·I-·,------l.--------I COLUMN VI 

/(l~l ·-r----____ . 
l-O'75mm 4-0mm 5-5mm HOl. 

M(P)455 

Fig. 4. Cranidial morphogeny of Xystridura. Graph VI illustrates the differential growth of 
the brim in terms of the cranidial length; graph VII the differential increase of the 
preocular part of the glabella in terms of the total length of the glabella. VI and 
VII refer to Table I. 

Lot A was obtained from a hand specimen of a bed about 15 x 10 x 5 cm, of 
hard siliceous shale, siltstone, and some chert - a coquinoid of immature tests 
of Xystridura and Pagetia sprinkled with Peronopsis and inarticulate brachio
pods - apparently a lens in friable siltstone; illustr~~~d from this lot are the 
protaspis (PI. 20, fig. 3), three isolated pygidia, and five'¢ranidia (Nos. 2, 5, 7, 8, 
and 9, in Table 1); the best preserved specimens, extracted earlier, were destroyed 
in a fire and the illustrated specimens were recovered much later from singed 
fragments of the left-over rock. 

Lot B, 6f specimens Nos. 1, 3, 4, and 6 (see Table 1), was obtained from a 
similar coquinoid collected subsequently at the same locality; it is assumed that A 
and B are parts of the same bed. 

The specific composition of the almost innumerable but mostly defective 
meraspid exuviae thus obtained is all but homogeneous: this is evident from the 
presence of early holaspid exuviae of Xystridura templetonensis, X. milesi, and 
X. dunstani, which indicate a moulting ground of several related species. Complete 
exoskeletons being absent, the specific identification of the dismembered instars was 
found to be inconclusive. Nevertheless, the material is relevant regarding the 
changing morphology in the meraspid period of a group of related species whose 
disparity can be ascertained only in suites of holaspid exoskeletons. 

Supplementary information is obtained from the early meraspid Plate 20, figure 
4 from Northern. Territory; the cranidium Plate 21, figure 7 attributed to X. 
dunstani by association with holaspids of its species; and the late meraspid Plate 
20, figure 9, which belongs to X. dunstani, having four annulations in its pygidial 
axis, and comes from locality M434, but not from the coquinoid of sample B. 
Finally, specifically characteristic is the retention of meraspid characters in early 
holaspids of X. altera (q.v.). 
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TABLE 1: MORPHOGENY OF MERASPID eRANIDIA 

I II III IV ' V VI VII VIII IX X 
Length of Distance of 

frontal L. front Length of L. brim L. preoc. L. paip. rear palp. Glab. width 
Specimens Length of 'Cranidium area brim ---;- glab. lobe tips Interocular-(in mm) (in units) (1 unit L. Cran. (1 = 1/64 mm) L. cramd. L. glabella L,glabella lobe width 

= 1/64 mm) W.occlp. 

No.1 (B) PI. 20, 0.25 48 3 0.06 0 0.2 0.56 1.25 1.4 No thorax; transitory 
Fig. 5. pygidium only: Text-fig 5. 
epe 10361 
2(A) PI. 21, 0.8 52 6 0.115 2 0.04 0.2 0.7 1.27 1.44 Transitory pygidium, Plate 20, 
Fig. 1. fig. 6, is associated. 
epe 10366 
3(B) PI. 21, 0.95 60 8 0.133 4 
Fig. 2. 

0.07 0.25 0.66 0.9 1.5 Compare Plate 20, fig. 4. 

epe 10367 
4(B) PI. 21, 1.125 72 12 0.165 4 0.06 0.27 0.6 0.83 1.36 Probably pygidium, Plate 20, 
Fig. 3. fig.8. 
epe 10368 
5(A) PI. 21, 1.45 95 25 0.26 15 0.15 0.32 0.7 0.87 1.3 Probably pygidium, Plate 20, ...... Fig. 6. fig. 8. 00 
(small cranid.) 
epe 10371 
6(B) PI. 21, 2.0 126 30 0.24 15 0.12 0.3 0.65 0.7 1.3 A separate species, unrelated 
Fig. 4. to others. 
epe 10369 
7(A) PI. 21, 2.2 140 32 0.23 20 0.14 0.Q1 0.7 0.7 1.3 
Fig.5. 
CPO 10370 
8(A) PI. 20, 3.2 204 30 0.15 26 0.126 0.38 .0.73 0.7 1.1 Probably seven segments in 
Fig. 10. the thorax (Whitehouse, 1936, 
epe 10365 pI. 21, fig. 6); also pygidium, 

Plate 20, fig 7. 
9(A) PI. 21, 3.7 236 35 0.14 20 0.09 0.4 0.75 0.5 1.1 
Fig. 6. 
(Large cranid.) 
epe 10371 
10 PI. 25, 4.0 252 40 0.16 20 0.08 0.35 0.7 0.6 1.05 Xystridura dunstalli; see 'also 
Fig. 2. Plate 20, fig 7. 
epe 10381 



The late meta-protaspis Plate 20, figure 3, CPC 10359, from Lot A, loco M434, 
in shale which is flaking from having been burned, is 0.7 mm long. The free cheeks 
are absent. In its protopygidium two marginal spines are preserved and the axial 
lobe extends to' the margin. The axehead-shaped glabella is long and contacts the 
rim, a displaced anterolateral fragment of which is preserved; the right palpebral 
lobe is evident also. 

The diagram of a meta-protaspis, Text-figure 5, was prepared from an actual 
specimen and its photographs, which are lost; the §pecimen was found flattened 
in white shale, locality M433 (Beetle Creek). It is unique in having open pleural 
joints between the interocular cheek of the cranidium and the occipital segment; 
the occipital segment is identified from its long intergenal spines and from its 
position in front of the protopygidium with the first segment of the future thorax, 
which is macropleural and distinguished by its long retral pleural spines. The 
occipital lobe (with the median node) is fused with the glabella in the occipital 
furrow. Notable is the advanced position of the occipital furrow - a regular 

RP 

poe poe 

its 

fi 

Fig. 5. A late metaprotaspis and the cephal on of a meraspis degree 0' (Table I, about 
specimens 1 or 2) of Xystridura x 50. The cephalon is a combined drawing, and 
the dDrsal part Df the rostral shield is sDmewhat enlarged longitudinally. The meta
protaspis was drawn from a unique specimen and its photDgraphs; the specimens 
are aU lDSt in a fire. The protaspis lDst the free cheeks seen in the meraspis; 
its - intergenal spine; poc - pleuro occipital lDbe (posterolateral border); fi -
intermagmatic partition separating the protopygidium from the cephalDn; and free 
margin in the meraspis; cfi - intratagmatic partition within the cephalon separating 
the pleuro-Dccipital lobe from the interocular cheek; RP - dorsal part Df the 
rostral shield. 

feature in holaspids of all known species of Xystridura. This interpretation is also 
supported by the structural homologues in Text-figure 5. The axial terminus of the 
protopygidium is rounded and contacts the rear margin, which lacks a border 
and doublure. The open transient pleural joints of the occipital segment belong, 
apparently, to a particular instar of the metaprotaspis; it can be taken as evidence 
that the occipital segment is an original part of the thorax and a late acquisition 
of the 'pre-trilobite' cephalon. A similar conclusion results from the 'occipital 
similarity' (Opik, 1958; 1961). Even if the open occipital joint indicates an 
irregular, atavistic individual, this conclusion still stands. 
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The earliest meraspid, Plate 20, figure 5, from locality M434, lot B, is 1.15 mm 
long (the cephalon 0.75 mm and the trans!tory pygidium 0.4 mm); the cephalon 
is No. 1 specimen in Table 1. In the transitory pygidium the anterior segment of the 
thorax is recognizable from its long pleural spines; the rear of the pygidial axial 
lobe is lost, but its structure is evident in the next specimen. The isolated transitory 
pygidium, Plate 20, figures 6-7, CPC 10362, is about 0.45 mm long; it is associated 
with a protaspis (Plate 20, fig. 3) and cranidium No. 2 (in Table 1) in a piece 
of burned shale, lot A, locality M434. It has a large articulating half-ring, the 
usuallohg pleural spines of the first segment of the future thorax, a spinose margin, 

. and five well rounded axial annulations which decrease in size rearward. The small 
terminus is rounded in the rear and contacts the margin (see diagram, Text-fig. 6). 
The transitory pygidium, in general, is a fused tergite consisting of the anal segment 
in its rear, whose axial lobe is the terminus, and of a variable number of segments 
in the making, which are 'in transit', moving step by step into the thorax. In 
Xystridura the rear of the transitory pygidium is open, as is the final pygidium of 
Redlichia (6pik, 1958, p. 20), and is not closed by the doublure; in meraspids 
of Paradoxides, similarly (Westergaard, 1936, pI. 4, fig. 13; Whittington, 1957, 
text-figs. 5A-5D), the axial terminus is in contact with the margin~ In such instars 
the posterior marginal structure is in principle the same as in the rear of a 
pleural segment (Text-fig. 7) whose doublure peters out before reaching the axis. 

, The final pygidium in Xystridura is formed by the fusion of the left and right 
posterior free pleurae and their doublures; the border thus formed separates the 
terminus from the newly formed margin. In post-Cambrian trilobites whose pro
taspis is known (Whittington, 1957, figs. 13A, 13B; 15A, 15B) a border and 
doublure are present and the axial lobe is separated from the margin. In these 
forms the primitive open posterior margin passed by presumably in ovo or lapsed 
altogether. 

The pygidium Plate 20, figure 8, CPC 10363, locality M434, lot A (burnt) is 0.55 
mm long; most of it is transitory; but behind its axial terminus a narrow border 
suggests an instar with the initial closure of the previously open rear. As a guess, 
its length suggests a cephalon around 1.4 mm long - about the size of cranidia 
Nos. 6 and 7 of the Table. It has seven annulations in its axis and three anterior 
transit segments ready for release. The number of segments already released 
should be about eight, or even less. It differs from the initial transitory pygidium 
(PI. 20, figs. 6 and 7) by its wider pygidial axis, already reminiscent of holaspids. 

The more d~v!!loped pygidium Plate 20, fig. 9, CPC 10364, loco M434, lot A 
(burned), is 0.83 mm long. Its anterior segment is already in transit; behind it 
three axial annulations are apparent. The axis is broad, the terminus is quite 
short, and the border is short but still larger than in the preceding specimen, and 
even larger than that in the late meraspis of X. dunstani, Plate 25, fig. 2; in its 
pygidium only one - the last - transitory segment is present, but the short 
border behind the axis still indicates immaturity; this specimen is described under 
X. dunstani (q.v.) and the numerical data are in Table 1 (specimen No. 10). The 
pygidium Plate 20, figure 7 is about as long as in the meraspids of Whitehouse 
(1939, pI 21, fig. 6) with seven free segments in the thorax; hence all segments 
visible in our 0.83 mm long pygidium are most probably transitory. 

In the absence of specimens the course of development of the thorax cannot be 
restored; only two finds provide information: 
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(1) 'The exoskeleton, Plate 20, figure 4, CPC 10360, collection N37, Sandover 
Beds of Northern Territory, has a cephalon 0.95 mm long and, apparently, two 
free segments in the thorax; in the first segment the pleural furrow is wide and 
deep and. its pleural spines are very long; the second segment has also long 
pleural spines; behind it is the pygidium, which is deformed. The cranidium of this 
specimen is as long as in the Queensland specimen Plate 21, figure 2, tabulated as 
No.3 cranidium, which therefore may have had two thoracic segments. 

(2) Whitehouse (1939, pI. 21, fig. 16; No. 1) illustrated two meraspids from 
Beetle Creek attributed by him to Xystridura saintsmithi, and magnified three 
times. The total length is apparently 5.0 mm. The cranidium is about 2.5 mm 
long and close to Plate 21, figure 5 (No.7 in Table 1); the brim in both is also of 
about the same size. I count seven segments in the thorax of this specimen. 

The free cheeks in the meraspids are relatively narrow and the genal spine is 
straight, retral, and long, but decreases as development advances; the width of 
the cephalic border, including the rim, remains constant in early ins tars but starts 
to expand laterally when cranidia are about 3.5 mm in length. The cranidial 
frontal margin is straight in early ins tars, but starts to arch forward in cranidia 
about 1.2 - 1.5 mm long. The palpebral lobes are narrow and the palpebral 
furrows are distinct and incised, but become respectively wider and diffuse in 
later instars (cranidia Nos. 8 and 9 in the Table), and the width of the interocular 
cheeks decreases also. The ocular ridges, very prominent at first, lose relief 
beyond a length of about 3.0 mm; the distance of the anterior palpebral tips from 
the axial furrows, which is large in cranidia Nos. 1-7, decreases steadily with 
approaching maturity. Bacculae are present in all instars, but are often suppressed 
by flattening. The intergenal spines (PI. 20, fig. 5; PI. 21, fig. 1; PI. 29, fig. 10) are 
rarely preserved. The glabella is clavate in all ins tars, but the front is less expanded 
than in holaspids. In the protaspis no glabellar furrows are evident and the 
sagittal glabellar partition of Paradoxides is . absent in all instars. In early 
meraspid instars (PI. 20, fig. 5; PI. 21, figs. 1 and 2) the frontal part of the glabella 
is bilobed, as it is, for example, in Bergeroniellus (Suvorova, 1956, text-figs. 23, 
31 etc.). The three pairs of glabellar furrows reach the axial furrows. This contact 
is lost from 2.0 mm cranidial length onward, and elongate pits (PI. 21, fig. 5; 
PI. 20, fig. 10; PI. 21, fig. 6) are developed instead. This shape of the "furrows, 
however, is transitory, because in holaspids there are weak furrows, still not 
reaching the axial furrows. It appears also that in the three earliestcranidial 
instars the posterior glabellar furrows are transcurrent - as in Paradoxides. In 
later ins tars these furrows behave erratically: in some they are separated (PI. 21 
fig. 3 and 4) and in others transcurrent. The cranidium Plate 20, figure 10 is 
unique in having two posterior transcurrent furrows. Of course, the test between the 
disunited ends of a pair of glabellar furrows is a mechanical weakness and' apt 
to collapse as an inward-directed crease which also may contact the furrows in 
late meraspids and ,even in holaspids. In all meraspid ins tars the rostral shield is 
large - dorsal in front of the cranidium and ventral in the free cheeks. The 
hypostoma, which has not been found yet, was suspended without being' in 
contact with the rostral shield. 

Table 1 and the graph Text-figure 4 describes the steps in the transformation of 
particular features in successive instars of Xystridura without providing overall 
information regarding the species taxonomy of the population. The small cranidia 
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Nos. 1-5, including the specimens of similar size in the bulk of the colleCtion, 
are similar to an extent preventing a classification in detail. Nevertheless cranidium 
No. 6 differs by its values in columns VI, VII, and VIII of the Table from the 
cranidia above and below; furthermore (PI. 21, fig. 4), it is distinguished by the 
triangular frontal lobe of its glabella, which in all meraspids and holaspids is 
rounded, and by the well expressed concavity of the glabellar flanks. In the whole 
of the collection only two more specimens of this kind have been noted. It 
represents, presumably, a rare species whose holaspid has not been found yet. 
It is, of course, a regular Xystridura, whose pointed glabella is reminiscent of 
Lermontovia and Bergeroniellus (q.v. in Suvorova, 1956; Lazarenko, 1964). 
Distinctive by its low values in columns VII and IX is also specimen No. 10 - a 
late meraspis of Xystridura dunstani; this species, however, cannot be recognized 
in smaller specimens. 

In the cranidia of meraspids the transformation of the structure of the frontal 
area, the lengthening of the preocular part of the glabella, and the relative 
shrinking of the interocular cheeks are concurrent events governing the change 
from the immature to the mature cephalic design of Xystridura. The changing 
part of the front is the brim, as evident from column VI and the curve in Text
figure 4. The brim is absent in the protaspis and in the earliest meraspid (specimen 
No.1, column V); it grows first rapidly and attains an early maximum in cranidia 
about 1.5 mm long (specimen No.5, column VI). Then it decreases slowly, and 
disappears finally in cranidia 5.2 - 5.5 mm long, which are ins tars of the incipient 
holaspid period. The process, as evident from the curve, is cyclic because its start 
and finish are in ins tars which lack a brim and whose glabella is in close contact 
with the frontal marginal furrow. The shape of the curve and the duration of the 
cycle are apparently specific; for example in Xystridura altera it is longer than in 
the Queensland species; in Galahetes fulcrosus sp. nov., however, the holaspids 
retain the brim, and retention is evident also in Estaingia Pocock, 1964. Graphic 
illustrations of these two designs are apparent in the small and large cranidia 
side by side in Plate 21, figure 6 (Nos. 5 and 9). 

Remarkably similar to Xystridura is the well documented Paradoxides prado
anus (Sdzuy, 1961, pI. 18): judging from illustrations, the brim in this species 
attains its maximum at a cranidiallength of 1.5 - 1.7 mm and disappears at about 
5.0 mm. A concurrent increase of the preocular glabella and shrinking of the 
interocular cheeks is also inherent to P. pradoanus. The growth of the preocular 
glabella is evident from column VII of the Table and the curve in Text-figure 4. 
It seems that the preocular glabella grew at a more or less even rate and con
currently with the decrease of the brim; of course, the brim itself grew also, but 
the glabella grew faster and encroached, therefore, on the frontal area. But in 
early meraspids (Nos. 1-5) the curve of the brim and the preocular glabella are 
parallel and no encroaching can be seen. In passing, the glabella and the frontal 
area belong to two different parts of the trilobite: the glabella is part of the 
~xial lobe which contains all vital organs, and the frontal area, composed of the 
brim, rim, and doublure with the rostral shield, consists of fused pleurae (Opik, 
1961a, p. 428). The shrinking of the interocular cheek, which includes here the 
palpebral lobes, is evident from column X; the process refers to the decrease of the 
distance of the eyes, especjally the palpebral tips, from the axial furrows (column 
IX). The decrease from 1.25 to the final 0.5 of the occipital width is, of course, 
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very large when compared with the posterolateral limbs, which remain immutably 
diminutive without any change in the posterior facial sutures. Xystridura shares 
the structure of its posterolateral limbs and posterior sutures with all Paradoxi
dace a and protolenids, and is rather different in this respect from the ptychopariids, 
whose posterolateral limbs are large wings. 

SYNOPSIS OF ORGANIZATION AND MODE OF LIFE 

The integument of Galahetes fulcrosus, as compared with other Xystridurinae, 
is distinguished by the presence of very strong fulcra, articulating facets, pleural 
stops, efficient articulating half-rings, and well functioning joints between the 
tagmata and sclerites of the thorax. Moreover, the space between the fulcral 
lines is relatively, or even remarkably, wide, indicating an ample space for, and 
therefore a strong development of, organs seated in the proximal parts of the 
pleural lobes. So the structure of the body of Galahetes indicates a pre
disposition to agility and quick movements. In this respect it differs little from the 
majority of Cambrian trilobites such as Dolichometopidae, Dorypygidae, Cory
nexochidae, Ellipsocephalidae, Protolenidae,Agraulidae, (e.g. Proampyx agra 
bpik, 1961), blind and sighted Ptychopariidae (e.g. Ptychoparia striata), 
Solenopleuridae, Olenidae, Pararedlichiinae, (Eoredlichia Chang, 1959; 1961), 
Metadoxididae (Onaraspis somniurna), Saukiidae etc. The mechanical integu
mental design of all these rather diverse trilobites is homologous and remained 
fundamentally unchanged in post-Cambrian trilobites as well, being supplemented 
occasionally by vincular devices and complicated pleural stops. The fulcra are a 
standard component in the largest group of Trilobita from the beginning of their 
known record. This accepted, aberrations from the standard observable in some 
forms of diverse fulcrate parentages are only secondary phenomena; the number 
of such aberrants is relatively small, and of no uniformity of structure, as evident 
from the two following examples: (1) in Centropleura (apik, 1961, p. 124-125) 
fulcra are absent in the thorax, the pygidium and three posterior sclerites are 
converted to a unit, and articulation is lost between. the thorax and the pygidium; 
(2) in the dolichometopids Orria elegans Walcott, 1916, and Orria fimbericata 
(Robison, 1964; 1967, p. 218) fulcra are totally absent, but the exoskeleton does 
not appear to have lost any flexibility. In the closely related Bathyuriscus, how
ever, the fulcral apparatus is retained, and functional, and is evident in published 
illustrations of Bathyuriscus rotundatus (Rominger), B. adaeus Walcott, B. atossa 
Walcott, and B. formosus Deiss, 1939. It is also presumably present in the type 
species of the genus, Bathyuriscus haydeni (Meek; Walcott, 1916), but known 
material is poorly preserved. 

In the Olenellidae and Redlichia pleural fulcra and facets are not evident; these 
forms were probably non-fulcrate from the beginning. In Paradoxides, contrary to 
a common belief, fulcra are present in the anterior segments of the thorax but 
cannot in every species be detected in the rear. Facets are also absent in 
Paradoxides. 

Of the newly described Xystridurinae only Galahetes possesses the complete 
equipment of fulcra, facets, pleural stops, large articulating half-rings, and 
functioning of all fourteen joints. The species of Xystridura and its subgenera are 
aberrant in several aspects: their fulcra are weak and even suppressed in the rear; 
the facets are undeveloped and present only in the anterior segments, and pleural 
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stops are absent; and the forward arched frontal pygidial margin makes the last 
joint unfunctiona1. In all segments, however, anterolateral corners are equipped 
with pleural guides (Text-fig. 7). Furthermore, in Xystridura (Inosacotes) and X. 
(Polydinotes) the axial part of that 'useless' joint is rigidly fused with the segment 
in front of it. The morphogenesis of the cephalon of the aberrant forms 
is peculiarly cyclic because some larval features are repeated in the holaspis: in the 
larvae and in the holaspis a brim is absent and the glabella touches the rim, 
whereas in the intermediate integumental ins tars a brim develops for a while. The 
same cycle with intervening brim-bearing ins tars is evident also in Paradoxides. 
The decrease in the flexibility and articulation of the exoskeleton in the aberrant 
species of Xystridurinae probably gave them no ecological advantage over forms 
possessing the full integumental structure; it may even have been a lasting 
handicap, leading to the complete extinction of the stock late in the Ptychagnostus 
gibbus Zone. 

The species of Xystridura lived in the shallow waters of northern Australia in 
apparently eutrophic conditions: a sedate life close to the floor of the sea and 
venturing also to the surface. The frequent occurrence of exuviae of very large 
specimens indicates that individuals were quite long-lived. Environmental stability 
and their own fertility rather than exoskeletal efficiency maintained the continuity 
of the stock, and its vitality, from the Ordian to the close of Templetonian time. 

The morphogenetic succession of integumental instars in Galahetes fulcrosus is 
quite different from the aberrant Xystridurinae. Galahetes retained, unmodified, 
the brim which was acquired in the meraspid period and the articulation outfit. 
It is therefore safe to assume that its exoskeletal organization was adapted to more 
diverse environments than the aberrant Xystridurinae. The occurrence of Galahetes 
in a single bed and at a single relatively small site in large numbers of pre
dominantly mature specimens indicates a swarm of pelagic trilobites. Carried by 
currents into the particular site, it stayed there for several successive moults. 

GENERAL CLASSIFICATION 

In the discussion that follows the classification of the Paradoxidacea is given 
first as a summary and then amplified by a brief comment on the morphology of 
the involved taxa. Forms known from complete exoskeletons are considered first; 
genera based on cranidia alone are insufficient in construing a classificatory system, 
but when such a system is available they can be accommodated in, or removed 
from, it conditionally . 

. Superfamily Paradoxidacea Emmerich, 1830. 
Family Paradoxididae; subfamiliesParadoxidinae and Anabaraspidinae nov. 

Family Lermontoviidae (= Lermontoviinae Suvorova, 1956). 
Family Xystriduridae; subfamilies Xystridurinae and Estaingiinae nov. 

Family Centropleuridae Angelin - discussed by opik (1961, p. 96) and needing 
no further comment. 

Excluded from the Paradoxidacea and Paradoxididae are the Metadoxidinae 
(see Harrington et a1. 1959, p. 0214), for obvious reasons, and the Hicksiidae, as 
incertae superfamiliae; and Schistocephalus Lermontova and Schagonaria Poletaeva 
(see N. Tchernysheva et aI., 1960). Schistocephalus has large posterolateral limbs 
and its meraspid cranidia, about 2 mm long (Tchernysheva, 1961), have no 
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similarity with Paradoxides or Xystridura; its classification should remain open. 
The same applies to the cranidial genus Schagonaria. Anabaraspis Lermontova 
1951 (Lazarenko, 1964), according to Suvorova (1956, p. 148), however, is a 
genus of the Paradoxididae, and this should be accepted. The subfamily Anabaras
pidinae nov. is monotypical, and distinguished by the characters of the genus. 

The Lermontoviidae (ex Lermontoviinae Suvorova, 1956,of Protolenidae) have 
been already placed in the Paradoxidacea by opik (1961); the family is mono
typical, and closer to the Xystriduridae rather than to the Paradoxididae. 

M{P)<l56 

Fig. 6. Meraspis of Xystridura, degree 0, reconstructed. In the transitory pygidium the 
axial lobe reaches the margin; the doublure (black) is. narrow and develope4 .only 
along the lateral margin which is formed from the pleural tips; the doublureless 
free rear margin trim is the rear pleural margin without doublure; it is an \ open 
pygidium. Fulcra are absent. The spines are: (\) genal, (2) intergenal, and (3) ~ieural, 
of the first transitory segment; these 'are the longest. ' 

Among the Xystridurinae Galahetes gen. nov. differs from the multisegmented 
Lermontovia by its thorax with a fixed number of segments and its larger 
pygidium; Lermontovia's meraspids, which are described by Suvorova (1956), 
are also close to Paradoxides and Xystridura. By the way, the, doublure of 
Lermontovia, in Suvorova's interpretation (1956, p. 46), is apparently the internal 
mould of the brim; in Lazarenko's (1964, pI. 14, fig. 4) the narrow angulate 
cranidial doublure is evident; it is the rostral shield, as can be concluded from 
Lazarenko (pI. 12, fig. 9) in which it is displaced and cuts through the brim as in 
Galahetes (q.v.). 

The Xystridurinae are related to Paradoxides and Paradoxidacea; the following 
features are common to both: (1) clavate glabella; (2) similar small posterolateral 
limbs and transversely long posterior margin of the free cheek; (3) similar 
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hypostoma; and (4) an almost identical morphogenesis. The Xystriduridae (ex 
Xystridurinae Whitehouse) as a family differ from the Paradoxididae in their 
disconnected (not transcurrent) glabellar furrows and the structure of the thorax. 

Particular features of the Xystridurinae are: (1) the dorsal frontal part of the 
perrostial suture; (2) the large rostral shield, which in Inosacotes and Polydinotes 
is as large as in the olenellids Holmia and Kjerulfia; (3) the fixed number of 13 
segments of the thorax; and (4) the relatively large and fused pygidium. 

The dorsal position of the perrostral suture in Xystridura is a structure unique 
in Cambrian trilobites and as a character it is therefore of a restricted generic to 
subfamily value. The large rostral shield has been aptly described as olenelloid, 
but its derivation from some ancestral Olenellidae would be a hazardous 
speculation. Nevertheless, Xystridura could be affiliated with the olenellid 
Elliptocephala: the cephalon and the first 13 segments of Elliptocephala differ little 
from Xystridura, the main difference being the opisthothorax of the former - a 
holaspid development. The olenellid rostral shield appears polyphyletic and occurs 
even in the Carboniferous Australosutura (Amos, Campbell, & Goldring, 1960). 
The perrostral suture liberating the shield is a very efficient mechanism in 
moulting, rendering the facial sutures superfluous. In Xystridura (Inosacotes) 
brorwni, for example, the loss of the anterior sutures is a consequence of the 
efficiency of the perrostral suture. It seems also possible that in the olenellids the 
efficiency of the perrostral suture resulted in the complete loss of the facial 
sutures. 

The fixed number of 13 segments in the thorax is a taxonomic character of the 
Xystridurinae; a tendency for progressive caudalization, however, is apparent 
in Inosacotes and Polydinotes, whose thirteenth segment is part thorax and part 
pygidium; its pleurae are free and belong therefore to the thorax, but its axial lobe 
is integrated with the pygidium. The number of segments in the thorax represents 
a grade in the process of caudalization; the ancestry of Xystridura presumably 
comprises forms with 14, 15, and even 18 to 19 segments, as can be concluded 
from the structure of the pygidia of diverse species. 

The pygidium in the Xystridurinae is fairly large, between 0.34 - 0.5 of cephalic 
length. In the pygidium ·of Xystridura two full segments similar to the segments 
of the thorax are present, equipped. with pleural furrows and pleural extremities 
(spines); these two segments, caudalized in Xystridura, were presumably free 
segments in a thorax of an ancestral form with 15 segments and of a more primitive 
grade of evolution. In the pygidial axial lobe of Xystridura, depending on the 
species, the number of segmental annulations varies from one to five; the odd 
posterior annulations possibly represent segments whose morphogenesis became 
arrested at the onset of the holaspid period of growth without being incorporated 
in the thorax. In passing, the count of two full segments in the pygidium refers 
to its two pairs of marginal spines; the four pairs of furrows of the pleural lobes 
of the pygidium, however, can be interpreted as pleural furrows indicating four 
segments of which in two alternating ones the pleural tips remained undeveloped. 
Anyway, a multisegmented ancestral thorax can be visualized, but without a fixed 
number of segments. The initial grade of pygidial evolution in Xystridura is 
evident in the atavistic individual of Xystridura hamosa, Plate 13, figure 2b. In it 
the axial pygidial joint in front of the terminus is open; and the terminus itself is 
binodose to bilobed. 
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The small size and compact form of the terminus recalls pygidia of several 
trilobites, as for example Holmia, Redlichia, Paradoxides, Sajanaspis, Parapolliella, 
Saukianda, of different superfamilies and even orders, and different in their age. 
So a common primitive grade of evolution is apparent in these forms; but this 
common grade as such is a generality of no particular significance regarding their 
possible affiliations and temporal relationship. In some stocks caudalization pro
gressed rapidly and in others it was delayed until their extinction: in the order 
Corynexochida, for example, Ogygopsis (palmer, 1964) accomplished its cauda
lization quite early in the Lower Cambrian and survived in the Middle Cambrian, 
but Parapolliella retained the small pygidium unchanged. 

The subfamily Estaingiinae nov. of the Xystriduridae is based on Estaingia 
Pocock, 1964; the subfamily characters are: (1) a rostral shield large but not 
extending into the free cheeks and separated by a marginal (not dorsal) suture; (2) 
a non-clavate glabella with subparallel to slightly concave flanks; (3) a brim in 
front of the glabella; (4) a small pygidium, about 0.2' (or even less) of cephalic 
length. In the thorax of the holotype (E. bilobata Pocock) 13 segments are present 
and two more are evident in the pygidium; hence the potential total is 15 segments 
in front of the pygidial terminus. 

Oose to the Estaingiinae are Bergeroniellus Lermontova, 1940, and Berger
oniaspis and Paramicmacca, both by Lermontova, 1951 (vide N. Tchernysheva, 
1960). In these forms the number of segments in the thorax is not fixed but variable 
between 14 and 16, and in the very small pygidium no additional 'potential' 
segments are apparent. The meraspid morphogenesis of Bergeroniellus described 
by Suvorova (1960) is well comparable with Xystridura. The ventral cephalic 
structure of these forms is, however, unknown. The relationship of these genera 
with the Paradoxididae and Xystridura has been discussed earlier (Opik, 1961, p. 
97) and it was suggested that 'Bergeroniellus et al. constitute a separate subfamily 
of the Paradoxididae'. The subfamily Estaingiinae is also reasonable receptacle 
for these genera. 

Paramicmacca is regarded in the literature as a genus of the Ellipsocephalidae, 
and even as a subgenus of the ellipsocephalid Micmacca (in Harrington et al., 1959, 
p. 208). The general aspect of Paramicmacca (N. Tchernysheva et al., 1959, p. 69) 
is, however, the same as of Bergeroniellus; it has large free checks and a 'terminus 
link' pygidium, as already discussed above. In Ellipsocephalus, however, the free 
cheeks are small and the pygidium where known (Ellipsocephalus, Hindermeyia) 
is ptychoparioid. Bergeroniellus and Bergeroniaspis are placed by recent authors in 
the family Protolenidae R. & E. Richter (1948), except by the Richters themselves, 
who (op. cit., p. 26) placed Bergeroniellus, which orginally was conceived as an 
ellipsocephalid, in the Redlichiidae. The same authors, in considering the cephalic 
morphology of Proto len us, indicated that it is close to the Ellipsocephalidae and 
expected an Ellipsocephalus-like pygidium and hypostoma in Protolenus as well. 

The classification of the Protolenidae is inconclusive as yet, and depends on a 
material revision of the type of Protolenus - P. paradoxoides Matthew; it is still 
based on a cranidium, as are several of the hitherto described genera and species 
attributed to the Protolenidae. If Lazarenko's (1962, 1964) Protolenus jakutensis 
is congeneric with P. paradoxoides, and if its pygidium (Lazarenko, 1962, pl. 4, 
fig. 8; 1964, pl. 10, fig. 14) is identified correctly, it is not an ellipsocephalid; this 

27 



pygidium is almost identical with the better preserved pygidium of Paramicmacca 
siberica (op. cit., pI. 20, fig. 5); it is the 'compact terminus pygidium' shared, as 
discussed above, by many independent stocks of trilobites in a precaudalization 
grade of development. 

All genera so far discussed, beginning with Paradoxides and concluding with 
Protolenus, have a long rear margin of the free cheeks and short or very short 
posterolateral limbs of the cranidium - a rather conspicuous structure when 
compared with the Redlichiacea, Corynexochida, and Ptychopariacea, in which 
the posterolateral limbs are very long, and almost reach the genal angle. The 
stability of this particular structure is apparent in the morphogeny of Xystridura 
(p. 16 et seq.); and the general design of the cranidium of Protolenus indicates its 
possible affiliation with the Paradoxidacea rather than with the redlichiids or other 
contemporaneous stocks. The idea of an affiliation of the Paradoxididae and 
Protolenidae has been defended also by Suvorova (1956, p. 148). This, of course, 
is accepted here regarding her concept of the 'Protolenidae' derived from 
Lermontovia, Bergeroniellus, and Bergeroniaspis, which in my opinion are 
Paradoxidacea and not truly protolenids. 

NOMENCLATURE AND ITS HISTORY 

The type species of Xystridura Whitehouse, 1936, is Milesia templetonensis 
Chapman, 1929 and not Olenellus browni Etheridge Jr, 1897, as hitherto quoted 
in the literature; the species name Xystridura templetonensis (Chapman) prevails 
over its subjective synonyms, including perhaps the commonly used X. saintsmithi. 

The genus name Xystridura was introduced by Whitehouse (1936, p. 74) in the 
following footnote: 'Xystridura, nom. nov. is proposed to replace Milesia Chapman 
(1929, p. 214) which is invalidated by Milesia Latreille (1804); Olenellus browni 
Etheridge fiI. (1897, p. 13, pI. 1, fig. 1) is selected as genotype'. Whitehouse in 
replacing the homonym Milesia Chapman intentionally performed his duty as first 
revising author and for this reason used the designation 'nomen novum' and not 
'genus novum'; this being the case the name Xystridura adheres to the species 
Milesia templetonensis Chapman, 1929; templetonensis remains valid and is ipso 
facto (ICZN, p. 65) the type species of the replacing Xystridura. I regard the 
prescribed duty, once performed, as prevailing over the selection of any other 
species as the genotype of Xystridura and as rendering such a selection invalid. 
Furthermore, Xystridura templetonensis (Chapman) and Olenellus browni 
Etheridge, as presented in this paper, belong to different generic taxa; for Olenellus 
browni the name Inosacotes .is introduced and employed for a subgenus of 
Xystridura; the subgeneric status of Inosacotes, however, is subjective and can 
be freely replaced by generic status. Needless to say, the name Xystridura by 
custom and usage applies to the Queensland species of Chapman, which are all 
congeneric; moreover, the genus was diagnosed and described by Whitehouse 
(1939) in terms of the Queensland species, not in terms of Olenellus browni; 
Olenellus browni in its turn has been known hitherto only from a single specimen. 
Harrington et ai. (1959, p. 214) in agreement with Whitehouse also regard 
Olenellus browni as the type of Xystridura and indicate that it is the replacement 
name of the homonym Milesia Chapman; but the full quotation: 'Milesia; mono
typical, with M. templetonensis' could be the clarifying phrase. 
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Whitehouse (1939, p. 199) regarded the eight species of Xystridura described 
by Chapman (1929) under four different genera (Bathyuriscus, Marjumia, Dike
locephalus, and Milesia) as congeneric, and belonging to the genus Xystridura 
Whitehouse, 1936. This synonymy stands and cannot be challenged. At the same 
time all Chapman's eight species were also considered synonymous by Whitehouse 
(op. cit., p. 199); this synonymy is, of course, subjective and, as such, can be 
accepted as a first approximation. However, seeing that the Xystridura population 
in question is multispecific, I suggest the following, re-arranged synonymy: 

(1) The species of Chapman named Bathyuriscus nitidus, Bathyuriscus 
olenelloides, and Marjumia elegans (especially its holotype) cannot be identified 
and should be referred to as Xystridura sp. indet.; 

(2) Dikelocephalus dunstani Chapman is a valid species of Xystridura and is 
described in more detail in the present paper; 

(3) Marjumia milesi Chapman, which includes also the paratype pygidium of 
Marjumia elegans (PI. 14, fig. 3), is also justified, especially regarding the mor
phology of its pygidium; it is referable as Xystridura milesi (Chapman); 

(4) Of the three remaining species of Chapman, Marjumia conspicabilis and 
Milesia templetonensis are most probably synonymous; the synonymy of Bath
yuriscus saintsmithi, however, remains inconclusive, as indicated below. Whitehouse 
(bp. cit. p. 200) gave his preference for the name saintsmithi because it was the 
first species described by Chapman; the application of the page precedence rule 
in Whitehouse (1939), however, was too late: three years earlier, the first reviser 
Whitehouse (1936, p. 74, footnote) in replacing Milesia Chapman by the new 
name Xystridura tacitly acknowledged the validity and the priority of the species 
name Milesia templetonensis, which is the holotype of the monotypical genus 
Milesia Chapman. Of the synonyms of templetonensis, Marjumia conspicabilis 
(vide Whitehouse, op. cit., pI. 21, fig. 6) is represented by a fragmentary thorax 
with its pygidium, whose axial lobe has the necessary three arinulations. The 
species saintsmithi, however, is somewhat inconclusive: in its holotype (PI. 24, fig. 
3) the pygidium is incomplete; three annulations are evident in its axial lobe, which 
mayor not be the complete number; the total length was close to 50 mm (close 
to X. dunstani, PI. 25, fig. 1) and in both saintsmithi and dunstani the cephalon 
is as long as eight segments of thorax, whereas it is nine in templetonensis of a 
similar size. So saintsmithi may be a synonym of templetonensis or of dunstani; 
or it may be an independent species (saintsmithi), as discussed on p. 54. 

SYSTEMATIC DESCRIPTIONS 
Family XYSTRIDURIDAE 

Subfamily XYSTRIDURINAE Whitehouse, 1939. 

The type genus of the Xystridurinae is Xystridura Whitehouse, 1936; its other 
subgenera are Polydinotes nov. and lnosacotes nov.; Galahetes gen. nov. is another 
genus of the Xystridurinae. 

The following characters are common to all species of the subfamily: (1) a large 
rostral shield extending into the doublure of the free cheeks; (2) a large clavate 
glabella; (3) arcuate and long palpebral lobes (eyes) placed opposite the rear of the 
glabella; (4) small blade-like proterolaterallimbs with tips separated bY,a relatively 
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long distance from the genal angles; (5) bacculae flanking the glabellar rear; (6) a 
thorax with the fixed number of 13 segments; and (7) a relatively large and fused 
pygidium with marginal spines. 

This diagnosis serves the taxonomic purpose; for a complete concept of the 
Xystridurinae, however, it must be supplemented by the characters given in the 
diagnoses of the genera, subgenera, and species. 

Genus XYSTRIDURA Whitehouse, 1936 
The type species of Xystridura is Milesia templetonensis Chapman, 1929, as 

evident from the discussion above. 
The general characters of Xystridura are evident from the diagnosis of Xystri

duridae and Xystridurinae. 
Diagnosis: The species of the genus Xystridura share the following characters: 
(1) the glabella is long and in maturity extends to the rim; (2) the palpebral lobes, 
especially their anterior tips, are relatively close to the axial furrows, and the 
ocular ridges when present are short; (3) the fulcra and the fulcral lines of the 
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Fig. 7. Structure of pleura in the Xystridurinae. A. Pleura of Xystridura and lnosacotes; 
reconstructed from X. fili/c·ra (CPC 10275), loco NT51, Sandover Beds, and other 
specimens; internal view; pleural tips; dbl - posterior doublure; Dd -
opisthopleural caecal vein, forked; Du - propleural caecal vein; simple; fic -
fulcral point; f12 - pleural guide; fip - free edge of pleura; hpl - articulated 
edge of pleura; Pdc - pleural cushion; WF - pleural furrow. 
B. Polydinotes vE-rticosa, outline of pleura; pleural tip bispinose (double). 
C. , Galalletes /ulcroslls, external view of pleura, simplified; pleural tip doUble. 
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thorax are close to the axial lobe; (4) the fulcral joints are weak and lose in 
emphasis rearward, to disappear in the three or four posterior segments; (5) the 
frontal margin of the pygidium is arched forward (not straight): (6) facets and 
pleural stops are undeveloped, but the anterolateral corner of each pleura and 
of the pygidium is equipped with a pointed projection (Text-fig. 7) - the pleural 
guide; and (7) the occipital lobe is relatively long and the pleuro-occipital 
( = posterolateral cranidial) border narrow (short longitudinally), and the occipital 
furrow is placed well in advance of the marginal furrow; this structure, common 
to all Paradoxidacea, is most emphatic in Xystridura. 

The diversity in the shape of the thorax, and in ornament; the incidence or 
absence of axial anchylosis of the pygidium with the thorax, of fusion of facial 
sutures and bispinosity of pleurae are exploited in establishing the subgenera 
Xystridura, Polydinotes, and lnosacotes; but their species possess all the characters 
of the diagnosis of the genus. 
Differential diagnosis: In Galahetes gen. nov. (q.v.) the glabella does not reach 
the rim, the palpebral lobes are well apart from the axial furrows, the cephalic 
border is evenly narrow, the fulcral apparatus is well developed, and the pygidial 
margin straight. 

Subgenus XYSTRIDURA (XYSTRIDURA) Whitehouse 
A diagnosis of the subgenus Xystridura is necessary because, within the genus, 

two new subgenera - Polydinotes and lnosacotes - are proposed here .. 
The type species is, of course, Xystridura templetonensis (Chapman). 

Diagnosis: The species of the subgenus Xystridura have functional facial sutures, 
a smooth or weakly ornamented test, an oval to elliptical body with a thorax 
narrowing (not expanding) rearward, no fusion of the pygidial axial lobe with the 
thorax, and where known. a minutely denticulate pygidial margin. 
Differential diagnosis: In lnosacotes and Polydinotes the cephalic test is strongly 
ornamented, the thorax expands rearward, the pygidial axial lobe is fused with 
the thorax, and the pygidial margin is visibly denticulate; furthermore, in 
Polydinotes the pleural tips are bispinose (simple in Xystridura and lnosacotes) 
and in lnosacotes the anterior facial sutures are fused (functional in Xystridura 
and Polydinotes). 

The cephalic ornament serves as a subgeneric character in the first place; less 
conclusive is the ornament of the thorax and the pygidium, which is quite strong in 
Xystridura (Xystridura) {iii/era sp. nov. (q.v.). 

Two species (negrina and yaringensis) are included in the genus Xystridura 
without subgeneric classification; they are unrelated to each other, and may 
represent separate supraspecific taxa; the available material, however, is 
insufficient for definite conclusions. 

Subgenus XYSTRIDURA (INosAcoTEs) nov. 
The type species of lnosacotes is Olenellus browni Etheridge Jr = Xystridura 

browni (Etheridge) Whitehouse, 1936. 
Diagnosis: lnosacotes has a rearward expanding thorax, and the thorax and 
pygidium are fused with their axial lobes (as in Polydinotes), but it is distinguished 
by the fusion of its frontal facial sutures, intricate line ate ornament, and single 
axial annulation in the pygidial axis. 
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Differential diagnosis: The nearest form is Polydinotes, in which, however, the facial 
sutures are all functional, the ornament different, and the pygidial axial lobe 
tri-annulate. 

XYSTRIDURA (INOSACOTES) BROWNI (Etheridge, 1897) 
(PI. 1; PI. 2, figs. 1-6; PI. 3; PI. 4; PI. 32, fig. 13; Text-fig. 8). 

Material: Nine specimens are illustrated, sufficient for the description of all parts 
of the exoskeleton; no complete rostral shield has been found, nor are any 
specimens now available to elucidate the early morphogenesis, which is briefly 
described on data· won from lost material. 

Holotype: The holotype as published by Etheridge (1897, pI. 1, fig. 1) and 
redescribed by Whitehouse (1939, pI. 21, fig. 1, p. 198) was lost in a fire. I had, 
however, the opportunity to study the specimen; and can confirm Etheridge's 
observation regarding the absence of the anterior sutures in his Olenellus browni, 
despite the contrary opinion of Whitehouse. For the purpose of the present paper 
the cranidium Plate 2, fig. 3 (see comment on illustrated material) serves as sub
stitute'for the lost holotype; the formal selection of a neotype, however, is reserved 
in the hope that the 'Old well at Alexandria' may yield a specimen retaining the 
free. cheek as seen in the lost holotype. 

Diagnosis: X. (Inosacotes) browni is the only named species of its subgenus; its 
specific characters, however, are evident from a comparison with the unnamed 
x. (Inosacotes) sp. nov. aff. browni and are as follows: (1) the cephalon is sub-

Fig. 8. Xystridura (lnosacotes) browni (Etheridge), reconstruction flattened in plan; ank -
anchylosed illtertagmatic joint between the pygidium axis and posterior axial 
sclerite of the thorax; ba - baccula; is - marginal intercept of the dorsal and 
ventral sections of the rostral (perrostral) suture; RP - rostral shield, ventral and 
remnant of the anterior suture. See also enlarged version, p. 84. 

32 



circular, (2) the glabella reaches the rim, (3) the anterior part of the glabella 
is rounded, (4) the anterior palpebral tips are dose to the glabella, (5) the anterior 
sutures are completely fused, remnants within the border excepted, (6) the rear 
pygidial margin and the rear pleurae of the thorax are strongly denticulate, and 
(7) the anterior pygidial spines are relatively straight. 

The differential diagnosis is given in the description of X. (InOlSacotes) sp. nov. 
aff. browni. 

Description: Xystridura (Inosacotes) browni is a relatively large trilobite attaining 
some 10 cm in length; individuals about 7-8 cm are frequent. In plan and 
flattened (Text-fig. 8) it has a broad, even plump habit; the fulcrallines, however, 
which are apparent in the anterior segments and obscure in the rear, are dose 
to the axial lobe, and the extra-fulcral free pleurae are geniculate and curve down, 
indicating a moderately slender body. The glabella and the axial lobe are arched 
above the flat, narrow and horizontal adaxial part of the pleurae, adding to the 
general convexity as seen in Plate 3, figure 2. The cephalon is large, as long as 
about ten segments, and the pygidium slightly less than half the cephalon. The 
flanks and rear are serrate, the eyes large, the glabella narrow, long, and expanded 
forward; the axial pygidial lobe, however, is short. The morphogenesis is similar 
to Xystridura templetonensis. The protaspis is semiglobose; the early meraspids 
have a brim with a median ridge and intergenal spines; but the anterior sutures 
have disappeared in meraspid cranidia with a length of about 1.5 mm and all 
subsequent instars. 

The cephalon is broadly semi-elliptical or almost semicircular, with a length of 
about 0.55 of its rear width. It consists only of three pieces - the hypos tom a, 
the dorsoventral rostral shield, and the cranidium fused with the free cheeks. 

The border of the cheeks is almost flat, subhorizontal; it widens retrally and 
passes over into the moderately long and curved genal spine; the marginal furrow 
on the cheek is a distinct narrow engraved groove. The subocular part of the cheek 
is gently convex and carries the dean-cut low base of the cornea; the cornea is 
not retained by the cheek; it is easily lost, being surrounded by the loop of the 
circum ocular suture (see opik, 1967). The eye is holochroal, as observed in one 
specimen. The frontal border of the cephalon is moderately convex and composite, 
consisting of the relatively narrow cranidial rim and the dorsal part of the rostral 
shield. 

The anterior sutures are absent except for occasional remnants cutting the 
anterolateral part of the border on one or both sides. These sutural remnants are 
functional in mOUlting, as can be seen in the evenly rounded anterolateral corners 
of the illustrated cranidia. The free cheek, integrated with the cranidium, breaks 
off subsequently along a more or less longitudinal fracture starting at the sutural 
remnant and directed retrally toward the frontal part of the eye. In Plate 4 no 
fracture is evident; in Plate 2, figure 6 only the left cheek is broken off; and in the 
remaining illustrated cranidia both sides are fractured. The dorsal part of the 
perrostral suture by-passes the remnant of the anterior suture to interrupt the 
shields margin in a short somewhat concave curve and creates a short drawn-out 
triangular point ('horn') on the frontal tip of the free cheek. Such a tip is present 
in all known species of Xystridura. 
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The posterior sutures are functional; they diverge about diametrically, are very 
short (tranversely), and cut the rear margin about half way between the occipital 
lobe and base of the genal spine. To recapitulate, the functional sutures of 
Xystridura (Inosacotes) browni are: (1) the posterior sutures, (2) the circumocular 
sutures, (3) the perrostral suture, and (5) remnants of the anterior sutures within 
the rim. 

The cranidium is shorter than the cephalon because of the loss of the rostral 
shield. The posterolateral limbs are short blades carrying a prominent ridge bor
dered by a narrow marginal flange and a shallow posterolateral furrow. The fulcra 
(fulcral sockets) are swollen, and aligned with the rear tips of the palpebral lobes. 
The frontal area of the cranidium consists of the narrow and moderately convex 
rim defined by the marginal furrow stitched with a row of small pits and, 
sometimes, also with tiny knobs (PI. 1). Late meraspids and holaspids have no 
brim in front of the glabella. The anterolateral wings of the frontal area are 
relatively flat. The palpebral lobes are large, about 0.6 of glabellar length, arcuate, 
and each defined by a shallow palpebral furrow. In exceptional preservation (PI. 
2,fig. 4) the palpebral lobes are double, being divided by an ocular striga parallel 
to the palpebral furrow. The anterior palpebral tips are close to the glabella, 
opposite its midpoint, and level with the anterior glabellar furrows. The rear tips 
are elevated, reaching beyond the occipital furrow and level with the midline of the 
occipital lobe, and at the distance of 0.35 of its width. The palpebral lobes are 
centred opposite the rear half of .the glabella, and the relatively flat pear-shaped 
interocular cheek is, at its widest (at the level of the rear glabellar furrows), 0.6 
of glabellar width. Ocular ridges are absent. Low convex bacculae are discernible 
opposite the ends of the occipital furrow. The occipital furrow is narrow and 
slightly arched forward in the middle; the occipital lobe, almost rectangular, 
coincides in convexity with the glabella and bears a small elongate median node. 

The axial furrows are distinct and evenly shallow; the glabella is moderately 
long, about 1.2 - 1.3 of its greatest width at the level of the anterior palpebral tips, 
and about 1.7 - 1.8 of its narrow posterior lobe. Its flanks are defined by three 
straight lines: (1) the flanks of the posterior lobe are parallel to slightly converging 
forward; (2) between the glabellar furrows the flanks are divergent; (3) from the 
palpebral tips onward the flanks converge and pass over into the rounded front. 
Generally, the glabella has a narrow, constricted posterior lobe, expands forward 
to the level of the palpebral tips and has an elongate frontal lobe (the perocular 
glabella) 0.5 of glabellar length with the converging flanks. In brief, the glabella 
widens forward, attains its greatest width in its middle, at the level of the anterior 
palpebral tips, and is semioval in front. The common descriptions like 'forward, 
or anteriorly, expanded glabella' are inadequate; it is a clavate glabella. 

Three pairs of glabellar furrows are present. The posterior furrows are oblique, 
long, and connect the axial furrows; the middle furrows are shorter, horizontal, 
and not quite in contact with the axial furrows; and the anterior furrows, placed 
in the middle of the glabella, are relatively weak, visibly disconnected from the 
axial furrows, and somewhat slanting. 

The prosopon and the ornament of the cephalon are intricate: (1) osculating 
terraced lines on the border; (2) a wickerwork of widely spaced strong radiating 
caecal veins and anastomosing second-order veins on the cheeks (PI, 4) and the 
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anterolateral wings; (3) anastomosing caecal veins on the interocular cheeks 
radiating from the bacculae (pI. 1, right side); and (4) radiating and crowded 
delicate veins on the palpebral lobes. The glabella and the occipital lobe are 
ornamented by a network of lines, with meshes decreasing in size forward. 'Bald 
spots' (see Opik, 1961, p. 113) are developed on the anterolateral corners of the 
occipital lobe and enclose the glabellar furrows. A hapsidium surrounds the 
occipital node. 

The thorax consists of 12 free segments andolle whose axial lobe is fused 
to the pygidium. The flanks of the thorax are prominently serrate. The anterior 
pleural tips are short, curved, and strongly advanced; the pleural tips increase 
in size rearward and became finally large retral blades, with pointed tips and 
denticulate edges. An anterior pleura is about as wide (transversely) as its axial 
lobe; the width of the pleurae gradually increases rearward so that the thorax 
is flared. . 

Weak pleural fulcra are present in the anterior segments, as can be seen in 
Plate 4, placed at about 0.3 of the width 6f the axial lobe from the axial furrows; 
in the rear segments pleural fulcra are absent, as are articulating facets, whose 
function is taken over by the pleural guides. 

The ornament on the axial annulations of the thorax consists of a delicate 
net of lines with transversely elongate meshes and is the same as in the glabella. 
On the pleurae osculating lines are present, and the opisthopleuron and propleuron 
are each crested by a delicate caecal vein (PI. 3, fig. la, posterior right pleura, 
for example). The anterior segment possesses a small median node. 

The pygidium and the rear segment of the thorax are fused along the axial 
joint into an integrated shield; the pleurae of the rear segment, however, are always 
free. In Plate 2, figure 1 the left pleura of the rear segment is lost, but in Plate 3, 

'1'-)._ 

figure 1 a both pleurae are present. The four pairs of furfows (pleural furrows and 
interpleural grooves) of the lateral lobes and the two pairs of marginal spines 
indicate the presence of at least two pairs of segments. In some specimens a third 
pair of spines is present on the posterior margin - apparently a third obscure 
segment is incorporated. The anterior spines are strong incurving pleural tips 
and the posterior ones are retral blades. The whole margin is densely denticulate. 
The axial lobe is short, slightly longer than half the shield, and consists of one 
annulation and a long, tapering, laterally indented and depressed terminus. The 
whole shield is transverse elliptical, about twice as wide as long. Articulating facets 
and pleural fulcra are absent in. the pygidium. The ornament of the pygidial axial 
lobe is the same as the axiai annulations of the thorax; the rear of the terminus 
and the pleural lobes is covered by transverse' osculating lines. Each pleura of the 
anterior segment carries a pair of caecal veins. 

The ventral structure of the cephalon is evident in Text-figure 8A. The 
hypostoma has relatively large upright wings whose points were braced against 
the axial furrows at the anterior glabellar tips; the part of the hypostoma in, 
front of the points of the wings is as large as the preocular glabella (it is 0.5 of 
glabella); the rear and shorter part of the hypostoma reached, therefore, when in 
place, a position between the posterior and middle glabellar furrows. The anterior 
rim is narrow and concave; the lateral and posterior rims are narrow, convex, 
and bear terraced lines; the relatively straight posterior margin has a pair of· 
projections - probably bases of inward directed small barbs; another pair of 
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curved barbs' are projected from the posterolateral margin and level of the maculae. 
The maculae are prominent but small. The median body is strongly convex, almost 
semi-globose, and is covered with concentric osculating lines producing a 
hapsidium close to the frontal margin. 

In maturity, after the meraspid brim has disappeared, the midfront of the 
hypostoma contacts the rostral shield and becomes fused with it; no hypostomal 
suture qevelops and the fused shields are integrated into an exuvial unit. The rear 
tips of 'the rostral shield extend into the genal angles, and the shield itself is 
cut out· 'of the cephalic doublure by theperrostral suture. Its rear margin is 
pitted, the surface carries terraced lines and is moderately convex. 

In general, the ventral doublure of the thorax, following the increase in length 
of the pleura (in the caudal direction) becomes gradually wider and is widest in the 
pygidium. Adaxially the doublure of a pleura extends to the fulcra; its free edge, 
however, runs along and outside the pleural furrow with a hairpin turn around the 
tip of the furrow; there is a long deep embayment in the ventral doublure under 
the pleural furrow. 

Comment on illustrated material 

The cranidium Plate 2, fig. 3, rubber cast of CPC 10290, comes from the Northern 
Territory locality N24 knowl1 as the 'Old Well nor,th of Alexandria'. It is the locality from 
which the holotype of Olenellus browni Etheridge, 1897, was described. The matrix is brown 
to yellow friable and soft siltstone, as was that of the holotype. The cranidium is 9.0 mm 
long. The ornament where preserved is the same as in Plate 1. Note the palpebral furrows 
and the absence of the anterior sutures. 

All specimens described below hav,e been collected at locality N25(b), about 5 km north 
of Alexandria, in the plain on the track to Brunette Downs. The matrix is brown, yellow, . 
and occasionally ~hite silica (leached siliceous siltstone and chert). In mqst of the specimens 
the test is preserved; it was diagenetically silicified before the matrix wa;; leached. 

The cranidium Plate 1, CPC H>287, is 23.0 mm long; the fossil is brown, but the matrix 
is pale yellow and mottled. Associated are a pygidium of Peronopsis and numerous dis
membered shields of Pagetia. The ornament is perfect in the rubber cast, but somewhat 
diffuse on the glabella in the test itself; the rounded right anterolateral corner represents the 
anterior suture, preserved only within the rim; the elevated clearcut edge just in front of the 
right palpebral lobe belongs to the ocular (subocular) suture and the base of the eye. Note 
the small elongate occipital node (centred in the hapsidium), the bold spots on the flanks 
of the occipital and glabellar lobes, and the ridged posterolateral cranidial border. 

The pygidium Plate 2, fig. 1, CPC 10288, is 11.5 mm long. It is decorticated and displays 
the very wide do~blure. The left anterior pleura of the posterior segment of the thorax is 
lost; its axial lob.e,i however, is firmly fused with the py.gidial axis. 

The hypostoma; Plate 2, fig. 2, CPC 10289, is 8.8 mm long; it is slightly flattened and 
shows therefore the originally vertical wing; a pair of posterolateral barbs are evident, and a 
pair of short projections on the rear margin - probably also inwardly directed 'barbs. The 
concentric ornamental lines form a hapsidium close to the front. 

The cranidium Plate 2, fig. 4, CPC 10291, is 24.0 mm long; its palpebral lobes are double; 
the glabellar ornament is somewhat flush. The associated hypostoma fused to the rostral 
shield belongs to a smaller individual. 

The cranidium Plate 2, fig. 5, CPC 1029'2, is 21.0 mm long; its left cheek is displaced. 
Note the prominence. of the fulcrum (fulcral socket) on the left rear margin. 

The cephalon Plate 2, fig. 6, CPC 10293, is 12.5 mm long; the matrix is chert. The test is 
mostly abraded; the marginal convexity is retained. Note the absence of the anterior suture 
except for the remnant within the border (on the right). The angular interception point of the 
dorsal part of the perrostral suture with the shield margin is visible also, close to the 
remnant of the dorsal suture. 
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The thorax and pygidium, Plate 3, figs. la, lb, CPC 10294, are together 25.0 mm long. 
Note the serrate pygidial rear and tips of posterior pleurae; the rearward widening of the 
thorax; and the transverse ornament on the pygidium and pleurae. 

The cephalon and ten segments of the thorax, Plate 3, fig. 2 and Plate 4, CPC 10295, are 
together 47 mm long. The anterior pleurae are narrow, the border widens rearward; the 
angular intercept of the perrostral suture and, close to it, the remnant of the anterior suture 
within the border are well shown. The intricate ornament of the cheek is intact. 

Occurrence and age: Xystridura (Inosacotes) browni (Etheridge) is a trilobite in 
the Cambrian of the Baddy Tableland of the Northern Territory; it is found in 
limestone, chert, siliceous shale, siltstone, and dolomite in the Burton (formerly 
Alexandria) Beds; its age is the Templetonian Stage of the Middle Cambrian, 
especially the early part of that stage. X. (Inosacotes) browni has not been found 
in Queensland but may be present in western New South Wales (see under X. 
(Inosacotes) cf. browni). 

XYSTRIDURA (INOSACOTES) sp. indet. cf. BRoWNI 

(PI. 11 , fig. 4) 

The single fragmentary pygidium found is described because of its palaeo
geographic and stratigraphic value. It has the following characters in common 
with Inosacotes browni (Etheridge); (1) the axial lobe is short and consists of 
one annulation and a low terminus; (2) the axial lobe is fused with the posterior 
segment of the thorax; (3) the pleurae of the rear segment of the thorax are free: 
the left pleura is broken off; (4) the margin is visibly denticulate; (5) the ornament 
consists of transverse osculating lines; and (6) the shield is transverse elliptical. 
The specific identity, however, depends also on the cephalon, which is unknown. 
The length of the fragment is about 9.0 mm. 

Occurrence and age: The pygidium comes from western New South Wales, from 
an unnamed formation of marly limestone between the' east slope of the Moot
wingee Ranges and 6 km west of Mount Wright. The age is early Templetonian. 
Associated fossils are Xystridura !racta sp. nov. and Pagetia. 

Fig. 9. Xystridura (lnosacotes) sp. nov. aff. browni; outlines of cephalon and pygidium of 
lost specimens. 
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XYSTRIDURA (INosAcoTEs) sp. nov. afI. BROWNI 

(Text-fig. 9) 

,Of this species no sufficiently well preserved material is available and' the 
nomenclature remains therefore open; the Text-figure has been prepared from 
specimens later destroyed by fire. The cephalon of X. (lnosacotes) sp. nov. differs 
from lnosacotes browni in its parabolic outline, drawn-out frontal part of the 
glabella, relatively longer glabella (about 1.8 - 1.9 of its rear width), wider spaced 
anterior palpebral tips, and less fused anterior sutures. In the pygidium the anterior 
spines are incurved and the margin is less denticulate than in browni. 

Occurrence and age: Burton Beds or probably Sandover Beds, Baddy Highway, 
about 13 km east from the Wonarah Telegraph Repeater Station, Barkly Table
land, Northern Territory. The age is Templetonian (Middle Cambrian). 

Subgenus XYSTRIDURA (POLYDINOTES) nov. 

The type species of Polydinotes is Xystridura (Polydinotes) verticosa sp. nov. 

Diagnosis: Polydinotes shares the fully functional facial sutures with Xystridura 
(Xystridura), and the fusion of the posterior axial lobe of the thorax with the 
pygidial axis and the retrally expanding thorax with X. (lnosacotes), and is 

,distinguished by its thiCk palpebral lobes; external axial Bertillon ornament, and 
bispinose pleural tips. 

Differential diagnosis: Polydinotes resembles Xystridura (lnosocotes) in several 
aspects, but lnosacotes is distinguished by the fusion of its anterior facial sutures, 
which are functional in Polydinotes. Functional cephalic sutures and the axial 
fusion of the thorax and pygidium are also characters of Xystridura (subgenus 
unnamed) negrina sp. nov. X. negrina, however has a smooth test and well 
developed forked ocular ridges. Polydinotes and Galahetes, though otherwise 
dissimilar, share the bispinosity of pleural tips. 

Two species - verticosa nov. and triligata nov. - belong to Polydinotes. They 
differ from, each other in the structure of the pygidia, free cheeks, and ornament. 
The ornament, however, is external and therefore unobservable in decorticated 
material; and isolated cranidia are alike and cannot be discriminated. 

XYSTRIDURA (POLYDINOTES) VERTICOSA sp. nov. 

(PI. 8, figs. 1 and 2; PI. 9, figs. 1-7; PI. 10, fig. 1; PI. 27, fig. 3; Text-figs. 7, 10). 
Material: The 11 illustrated specimens comprise cranidia, free cheeks, hypostoma, 
rostral shield, pygidia, and part of a thorax. 

Holotype: The cranidium Plate 8, figure 1, CPC 10311, with the test and ornament 
preserved, is selected as the holotype. It was found by M. A. Randal in response 
to my request for a suitable holotype. 

Diagnosis: Polydinotes verticosa is distinguished by its annulated pygidial axis, 
which is about 0.3 of shield width, and the relative narrowness of the border of 
the free cheek (0.7 of the width of the subocular part of the cheek); the subocular 
part of the free cheek 'is densely granular and bears relatively low and irregular 
longitudinal lines. 
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Differential diagnosis: P. verticosa differs from the related Polydinotes triligata 
by the characters of the diagnosis above. Furthermore, the glabella in triligata 
(PI. 32, fig. 2), appears broader than in verticosa (PI. 9, fig. 4; PI. 27, fig. 3) - a 
hazardous distinction masked by the preservation. 

Description: Xystridura (Polydinotes) verticosa sp. nov. may have attained a length 
of some 60 - 70 mm; lengths of 35 -40 mm are common. In outline it resembles 
lnosacotes browni, as its thorax widens to the rear. The relief of lobes, furrows, 
and spines is relatively strong, but the geniculation of the free pleurae appears 
moderate. The cephalon is semicircular, and across the rear about as wide as the 
rear of the thorax. The cephalon is about as long as 8 to 9 segments and the 
pygidium is an estimated 0.35 of the cephalon. The morphogenesis is unknown 
because the smallest illustrated cranidium, about 8 mm long, belongs to a mature 
holaspis. 

In cranidia about 3.2 mm long a narrow remnant of the brim indicates the end 
of the meraspid period of growth. In the free cheek the border is almost flat 
and relatively narrow - 0.7 of the width of the subocular part; it expands only 
slightly rearward and is well defined by the moderately deep marginal furrow 
which joins the posterolateral marginal furrow at a right angle; the frontal tip 
of the border of the cheek, as in other species of Xystridura, is a point cut out by 
the anterior facial and the perrostral sutures. The ventral part of the perrostral 
suture and the drawn-out rear of the rostral shield extend almost to the postero
lateral marginal furrow; they became visible after removal of the steinkern of the 
border in Plate 9, figure 5. The border and its doublure as well as the rostral shield 
are covered by heavy terraced lines; externally these lines become diagonal on the 
genal spine, which itself is an extension of the border, and of a moderate length. 
The subocular area is slightly arched transversely; on the inside it carries radiating 
osculatory caecal veins, and is covered externally by a dense granulation and wavy 
discontinuous and low longitudinal raised lines. The facial sutures are functional. 
The short posterior sutures cut the margin at about 45° and at a distance of 0.65 
of the occipital lobe from the axial furrow. The tips of the rather narrow 
(longitudinally) posterolateral limbs are short and placed from the margin of the 
shield at a distance of about 0.7 of the occipital width. The anterior sutures 
diverge greatly (more than in any other species) at a chordal angle around 145° 
in plan. They are moderately sinuate and intercept the dorsal part of the perrostral 
suture in a short curve within the rim, as seen also in X. (Inosacotes) browni, 
Text-figure 8. The cranidial frontal limb is transverse elliptical and as wide as 
the shield across the palpebral lobes. The rim is narrow in front of the glabella but 
widens laterally, reaching the width of the border of the free cheeks. The rear of 
the rim against the narrow marginal furrow is steep and its slope bears a row of 
tiny knobs; these knobs are also present in the marginal furrow of the free cheek 
(PI. 9, fig. 5). The caecal veins of the frontal limb are somewhat irregular, but 
strong enough to be reflected on the outer surface of the test. 

The palpebral lobes, about 0.6 of glabellar length, are large: they are exception
ally wide (thick) and elevated above the cheeks, with uplifted rear tips; the palpebral 
furrows are broad, diffuse in the middle, but deep in front and rear. The interocular 
cheek and palpebral lobe together are as wide as 0.8 - 0.9 of the glabella, but the 
cheek without the lobes only about 0'.55 - 0.6. The ocular ridges are short forward
curved extensions of the palpebral lobes. In one cranidium (PI. 9, fig. 1) the 
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left palpebral lobe is visibly wider than the right. The bacculae are variable
relatively low in the holotype and very prominent in Plate 9, figure 2. The occipital 
lobe is well defined by the narrow occipital furrow, but the occipital node is very 
small. The axial furrows are distinct, evenly deep and narrow (pI. 9, fig. 4), but 
are usually accentuated in deformed specimens. The glabella is clavate, expanding 
on the level of the ocular ridges to 1.3 - 1.35 of its rear width, and is evenly 
rounded in front. The glabellar furrows are deep and long, reaching close to the 
midline; the two posterior pairs are slanting and the anterior are arched. The 
cranidial ornament is of some diversity: the glabella is covered by prominent raised 
lines in Bertillon arrangement and the occipital lobe is ornate with a hapsidium of 
similar lines. The interocular cheek is covered by a dense net of finer lines, which 
are even finer on the palpebral lobes; in some specimens the lines on the cheek 
are partIy replaced by a fine granulation. 

Fig. 10. Xystridura (PoiydinoJes) verticosa nov., hypo toma, CPC 10227, locality HS622, x 11. 

The hypostoma is strongly convex; the lateral pair of barbs is prominent, but no 
projections are evident on its rear margin. Otherwise it resembles X. (Inosacotes) 
browni, including its lineate ornament. 

The thorax presumably consists of 13 segments, of which 12 are free and one 
(the posterior) is fused with its axis to the pygidium. The flanks are serrate and 
relatively straight and diverge rearward owing to the pleural length. The foremost 
pleura is about 0.8 of the eleventh pleura. The fulcra and the geniculation are 
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distinguishable in the anterior segments but obscure in the rear. Facets and 
pleural stops are absent, but the pleural guides are prominent. The anterior 
pleural extremity is a triangular, only slightly falcate blade; rearward the falcation 
increases gradually and the posterior pleurae are developed into retral spines. 

The pygidium is transverse elliptical, about 0.36 - 0.4 as long as wide. Its frontal 
margin is arched forward about as much as the posterior margin rearward. A 
moderately wide, depressed, and slightly convex border is present. Four pairs of 
furrows are present on the pleural lobes, terminating as elongate pits. Of these 
furrows the second, weaker, pair are presumably the anterior interpleural grooves. 
Of the two pairs of marginal spines the anterior (or lateral) spines are 
slightly curved, and the posterior smaller spines are retral. The rear margin of 
the shield is densely, evenly, and minutely denticulate. The axial lobe, as wide 
in front as 0.3 of the maximal width of the shield, is relatively short (about 0.6 
of shield length), prominent, and moderately tapering to a broadly rounded rear. 
It is completely divided into three annulations and a short terminus. The posterior 
segment of the thorax is part thorax and part pygidium; the margin of its pleural 
extremity between the two pleural spines is also denticulate. The pygidial ornament 
consists of terraced lines on the border of osculating, somewhat irregular raised 
lines on the pleural lobes running parallel to the rear margin; and of forward
arched raised lines on the axial lobe which are similar to the ornament of the axial 
lobe of the thorax and the glabella. The pygidial doublure is wide - about twice 
as wide as the border. 

Comment on illustrated specimens 

The matrix is a yellow, soft, and a grey unlaminated siliceous siltstone; all mentioned 
localities are in the Helen Springs area, Northern Territory. . 

The holotype cranidium, Plate 8, fig. 1, CPC 10311, locality HS 622, is 15.2 mm Icing. 
Note the laterally expanding rim in front of the glabella, attaining an even width in front 
of the palpebral lobes; associated is a fragment of a free cheek of a smaller individual. 

The pygidium Plate 8, fig. 2, CPC 10312, locality HS 622, is 8.0 mm long and belongs to 
a specimen about 65 mm long. Its test and ornament are preserved; it retains the left 
pleura and a part of the anchylosed axial lobe of the rear segment of the thorax. 

The cranidium Plate 9, fig. 1, rubber cast of CPC 10313, from Banka Banka, is ~:O mm 
long; its cast is also preserved and shows no ornament. Note the unequal size of the palpebral 
lobes - the left is the larger. ' , 

The fragmentary cranidium Plate 9, fig 2, CPC 10314, is 11.0 mm long. Its test is 
preserved. 

The fragment Plate 9, fig. 3, rubber cast of CPC 10315, from Banka Banka, is 9.7 mm 
long. It shows the ventral side of a large fragment of a rostral shield displaced under its 
cranidium. 

The fragmentary cranidium Plate 9, fig. 4, CPC 10316, locality HS 622, is 18.0 mm long. 
H is uncompressed, and retains small parts of the ornamented test. The anterior gIabellar 
furrow is strongly curved. . 

The free cheek Plate 9, fig. 5; CPC 10317, from Banka Banka, is 8.5 mm long from tip 
to tip and belongs to a relatively small individual. It is decorticated and shows the caecal 
veins. Note the row of small knobs on the adaxial slope of the border: the last knob is close 
to the angle of the marginal furrows and indicates the extent of the rostral shield. 

The free cheek Plate 9, fig. 6, a rubber cast of CPC 10318, from Banka Banka, is 10.0 mm 
long from tip to tip. It is the external surface, without caecal veins, but with a dense 
granulation. The perrostral suture can be seen in the frontal tip of both cheeks. 

The pygidium together with eight segments of the thorax, Plate 9, fig. 7, CPC 10319, from 
Banka Banka is 10.0 mm long. The pleurae increase in length rearward; the posterior pleural 
spines are partly preserved. 
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The small pygidium Plate 10, fig. 1, with the semianchylosed segment, rubber cast of 
CPC 10320, from Banka Banka, is 2.8 mm long. The denticulation of the pygidial margin is 
preserved; the left rear spine is displaced. The left pleura of the rear segment of the thorax 
shows two spines: the posterior pleural spine is quite long but thin. The associated pleural 
fragment belongs to another larger individual; it also has ·preserved posterior supplementary 
pleural spine. 

The decorticated cranidium, Plate 27, fig. 3, CPC 10390, locality HS 161, is 8.2 mm 
long. It is somewhat worn, but has preserved the veins on the wings of the frontal area. Tiny 
knobs are visible, under a lens, on the rear slope of the rim. 

The decorticated hypostoma, Text-figure 11, CPC 10277, locality HS 622, is 6.8 mm long. 

Occurrence and age: Polydinotes verticosa occurs in many localities in the Helen 
Springs area north of Tennant Creek and especially at Banka Banka on the Stuart 
Highway in an as yet unnamed formation of siliceous sediments. The two pygidia 
in the collection are from locality NT 52 in the Elkedra area. Its age is late Ordian, 
possibly postdating Redlichia torresti, and predating the Templetonian fauna of 
agnostids and other species of Xystridura. 

XYSTRIDURA (POLYDINOTES) TRILIGATA sp. nov. 

(PI. 27, figs. 1 and 2; PI. 32, fig. 2). 

Material: The illustrated material consists of (1) the holotype pygidium and the 
right half of a complete specimen, and a cephalon; (2) two pygidia and two 
fragmentary cephala retaining the characteristic free cheek. With them are about 
12 isolated cranidia whose specific identity remains inconclusive: some may belong 
to P. verticO'sa, because there are also two pygidia with a triannulated axial lobe 
reminiscent of that species. 

Holotype: The pygidium, Plate 27, figure 2, CPC 10389 is selected as the holotype. 
Diagnosis: X. (Polydinotes) triligata sp. nov. is distinguished by having two 
annulations in its pygidial axial lobe; and by the relative narrowness of that lobe 
(0.25 of the width of the shield). Furthermore, as evident in Plate 27, figure 1, the 
border of the free cheek is about as wide as, or even slightly wider than, its 
sub ocular part, which bears wavy longitudinal lines but no granulation. 

Differential diagnosis: See under X. (Polydinotes) verticosa sp. nov. 

Description: The general aspect of Xystridura (Polydinotes) triligata is evident in 
Plate 27, figure 1; it was originally almost 5 cm long, but fragments of specimens 
of 8 cm have been found. The cephalon is semicircular, of a medium convexity 
and with well developed furrows and lobes. The flat border is wide on the free 
cheeks, but narrow in the cranidium because the dorsal part of the rostral shield is 
separated by the perrostral suture. 

The genal spines are undeflected and unadvanced, and relatively short - as 
long as the palpebral lobes. In detail and proportions it differs little from P. 
verticosa. The thorax of 12 free and one anchylosed segment widens . rearward, 
beginning with the fifth segment, as the length of the outer parts of PIe pleurae 
gradually increases. The anterior pleural tips are slightly curved points which 
become falcate in the posterior segments. Also the fifth and later segments have 
bispinose pleurae (Text-fig. 7). The pleural furrows are deep and more or less of 
equal length in all segments. Fulcra are apparent in the anterior 8 - 9 segments. 

The pygidium is transverse elliptical and relatively short, slightly less than 0.4 
of its maximal width; the frontal and posterior margins are evenly curved in plan. 
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Three pairs of furrows are evident on the pleural lobes. The tapering axis is 
relatively narrow (0.25 of maximal width of the shield, which is well behind the 
rounded terminus); two axial annulations are well defined by transverse and rear~ 
ward arched furrows. 

The ornament consists of raised lines; a Bertillon arrangement of lines on the 
glabella is apparent as in P. verticosa; no granulation, however, can be seen on the 
free cheeks. 

Comment on illustrated specimens 
The holotype pygidium, Plate 27, fig. 2, CPC 10389, locality NT52, Elkedra area, Northern 

Territory, is 7.3 mm long; it is decorticated and no ornament therefore is visible; but in an 
associated identical pygidium forward arched lines can be seen on the axis. A low and broad 
antiplectrum is evident below the axial terminus. Only pygidial axial annulations are present; 
the third annulation in front belongs to the anchylosed posterior segment of the thorax. The 
doublure is very wide. 

The fragmentary complete shield Plate 27, fig. 1, CPC 10389, locality NT52, is 35.0 mm 
long as preserved, the total length was an estimated 40 mm. Thirteen segments can be 
counted, of which the hindmost is fused axially with the pygidium. The tips of the pleurae 
in the posterior half of the thorax are visibly bispinose; on the axial lobe of the thorax the 
ornament is partly preserved. 

The cephalon Plate 32, fig. 2. CI:'C 10414, collection F5 (loc. NT275) Elkedra area, 
Northern Territory, is 24.5 mm long, indicating an estimated total length of 70 mm. Worn 
remnants of the test on the occipital lobe show ornamental lines. The rostral shield is 
displaced to the left, but is otherwise in place; the rear tip of the shield is level with the 
rear of the palpebral lobe. In the free cheek the edges of the perrostral suture and of the 
doublure of the posterior are quite prominent. Shells of ,the bradoriid Ophiosema are visible 
immersed in the chert matrix. 

Occurrence and age: Xystridura (PO'lydinotes) triligata sp. nov. has been found 
so far only in the lower part of the Sandover Beds, in the Elkedra area, Northern 
Territory, collections F2 (NT273), F5, and NT52; it predates the Templetonian 
fauna and is associated with the bradoriid Ophiosema; a late. Ordian age is, 

. therefore, assumed. . 

Subgenus XYSTRIDURA 

XYSTRIDURA (X.) TEMPLETONENSIS (Chapman, 1929) 

(PI. 13, fig. 5; PI. 15, figs. 3, 5; PI. 22, figs. 1-5; PI. 26, fig. 2). 

Material: The illustrated material consists of four exoskeletons, two cranidia, and 
two pygidia; the material includes also a hypostoma and rostral shields. 

Holotype: the holotype by original designation and monotype is Milesia temple
tonensis Chapman, 1929, p. 214, pI. 22, fig. 19, re-figured by Whitehouse, 1939, 
pI. 21, fig. 10. The holotype is lost in a fire. A neotype is necessary, but its selection 
must be reserved for the following reasons: (1) consideration should be given to a 
specimen published by the first reviser - Whitehouse, 1939; his specimen plate 21, 
figure 11 is probably suitable, being about 40 mm long, with a cephalon as long as 
nine segments of the thorax and a body width of about 0.62 the length; the 
structure of the pygidium, however, is not clear in the illustration; (2) a specimen 
here published could be selected if necessary; finally (3) the paradigm of White
house may contain a suitable specimen, which should be published of course. 

The restoration of X. templetonensis (= saintsmithi in Whitehouse, op. cit., 
p. 200) is correct regarding the form and the relative size of the tagmata; the 
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cephalic border, however, is shown as evenly wide (it widens laterally and rear
ward), and the palpebral lobes are too far apart and too much forward for 
a Xystridura. The same somewhat misleading reconstruction is also incorporated 
in Harrington et al. (1959, p. 0215). 

Diagnosis: The general characters of Xystridura templetonensis are included in the 
diagnoses of the genus and subgenus; X. templetonensis is distinguished by a 
pygidial axial lobe with three annulations and by the relatively narrow thorax, as 
wide as 0.60 - 0.63 the length, and a relatively narrow doublure of the thorax; 
its occipital lobe bears a low median node. 

Differential diagnosis: Xystridura carteri sp. nov. has also three pygidial axial 
annulations, but the axis is shorter; its cephalic rim is wider, the doublure is 
wider, the thorax is narrower and the flanks are more convex, and the cephalic 
rim is much wider than in templetonensis; X. carteri also lacks an occipital node. 
X. dunstani (Chapman) is about as slender as X. templetonensis, but it has four 
pygidial axial annulations, stronger fulcral points, and no occipital node. X. 
milesi (Chapman) also has no occipital node, a wider body, and only two 
pygidial axial annulations. The other species of the subgenus (altera sp. nov., 
hamosa sp. nov., lauta sp. nov., fracta sp. nov., gayladia sp. nov.) cannot be 
confused with templetonensis. 

The synonymy of X. templetonensis was discussed on pp. 28-29. Xystridura 
templetonensis is identified here as that species from Beetle Creek sites that has 
three pygidial axial annulations; in accepting this I follow Whitehouse (1939), 
who described in similar terms the same species under the name of Xystridura 
saintsmithi (Chapman). 

Description: Xystridura templetonensis (Chapman) is described here from 
exoskeletons of dead individuals retaining all parts, including the ocularsclerites, 
which ·by form and mode of preservation are no different from X. milesi. These 
sclerites are manifest as crescents at the base of the eyes on the free cheeks; 
details are discussed under X. milesi (q.v.) and need not be repeated here. The 
exoskeletons themselves are never perfect; all show some disarrangement of 
sclerites, or even losses when the animal died during the onset of moulting; more
over, deformations were inflicted in the course of embedding, as, for example, by 
flow of the unconsolidated silt evident in Plate 22, figure 2. 

As a rule, the shields are flattened, producing insufficient information regarding 
.the convexity, especially of the glabella, which is also disfigured by its collapse 
over the hypostoma; almost intact, however, is the glabella in Plate 13, figure 5 and 
Plate 22, figure 5. 

The general external habit of Xystridura templetonensis has been discussed on 
pp. 29-31 and in the descriptions of the genus and subgenus; the relative sizes of 
tagmata and their parts are given in the table below. 

The exoskeleton of X. templetonensis is elliptical and elongate, and as wide 
as 0.63 of its length, narrower than in X. milesi and about as wide as in X. 
dunstani; the cephalon is large, 0.4 - 0.35 of the total length, the thorax has 
serrate and slightly convex flanks, and the pygidium is relatively large, between 
0.43 and 0.47 of the cephalon. The eyes are long, arcuate, opposite the posterior 
part of the glabella. 
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The cephalon is semicircular, its border is relatively flat, narrower in front and 
widening rearward, and reaching almost 0.5 of the width of the free cheeks at the 
mid-level across the eyes; it is still somewhat narrower than in X. milesi. The 
genal spine is un deflected and unadvanced, about the length of four segments 
of the thorax. The rear margin of the free cheek is long, as in all other species; 
its border is narrow and elevated, and a posterior marginal furrow connects the 
lateral marginal furrow of the cheek in a slightly abrupt curve at the genal angle. 
The posterior sutures are short as usual and delineate small blade-like postero
lateral limbs with tips extending only slightly beyond the sagittal tangents of the 
palpebral lobes. The anterior sutures diverge greatly-at angles 115° - 118° -120° 
in plan, depending on the degree of flattening and other unaccountable deform
ations. The circumocular suture is well documented by the squeezed-out ocular 
sclerites. The cranidial frontal margin is defined by. the dorsal part of the 
perrostral suture, and the cephalic margin by the dorsal section of the rostral 
shield - a structure described in detail in Xystridura (Inosacotes) browni. The 
ventral part of the rostral shield is evident in Plate 15, figure 3; its rear tips 
peter out slightly behind the midlevel of the palpebral lobes. The ventral view 
of an isolated rostral shield is shown in Plate 22; figure 4. The cranidial rim is 
relatively narrow but widens laterally, and the marginal frontal furrow is sharply 
defined (PI. 13, fig. 5). The frontal limb is tranverse elliptical and as wide as the 
cranidium across the palpebral lobes. The interocular cheek and palpebral lobes 
together are as wide as the glabella; the lobes are elevated, but clear palpebral 
furrows are absent. The rear tips of the lobes reach the midlevel across the 
occipital lobe at a distance of 0.5 of that lobe from the axial furrows. The distance 
of the anterior tips is about 0.25 of the glabella at its widest; ocular ridges are 
either absent or weak. The bacculae are low convex swellings close to the 
occipital furrow. They were described by Whitehouse (1939, p. 197) as muscle 
scars. Pits in a similar position in Centropleura have been interpreted (6pik, 1961) 
in a similar way. The· functional homology of the bacculae, the pits, and the 
pleural cushions, which are swellings similar in Xystridura and Centropleura, is, 
however, in need of positive evidence. 

The occipital lobe is almost rectangular and about 0.18 the glabellar length; it 
carries a small median node which is often erased through longitudinal fractures. 
The occipital furrow is straight, shallow in the middle and deepened laterally. 

The axial furrows at the glabellar flanks are only an abrupt change of slope, 
but are incised around the glabellar front. The glabella is very long, around 
1.9 - 2.0 of its width in the rear, and clavate, attaining its maximal expansion of 
about 1. 3 of its rear width just in front of the anterior giabellar furrows and in 
front of the transverse level of the anterior palpebral tips. The anterior pre-ocular 
part of the glabella is long, some 0.55 - 0.6 of its total length. The front of the 
glabella is evenly rounded and contacts the rim without intruding its rear margin. 
The posterior glabellar furrows are oblique, the middle furrows straight and 
horizontal, and both contact the axial furrows. The furrows of the anterior pair 
are arched forward and have no contact with the axial furrows, except in the 
specimen Plate 22, figure 2. The lobes between the lateral glabellar furrows are 
gently swollen. 

In the thorax of 13 segments the slender axial lobe, as wide as about 0.27 of 
the shield across its middle, tapers rearward to about 0.7 of its anterior width; 
the anterior axial annulation bears a small median node and the annulations have a 
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pair of inconspicuous swellings (lobuli) at their anterolateral corners. The axial 
furrows of the thorax are incised but moderately deep. The pleural furrows are 
oblique. Ad axially, the floor of each furrow is filled with the swellings of the 
pleural cushions, and are deep, and widest at the fulcra. The furrows peter out 
at the adaxial edge of the doublure, which is relatively short, some 0.28 - 0.3 of 
pleural length, from the doublural edge to the pleural tip across the middle of 
the thorax; in X. milesi it is about 0.4 in large shields. In detail, the structure 
of a pleura is explained in Text-figure 7; it is a structure common to all species 
of the genus. The pleural extremities in the anterior segments are deflected side
ways, but become falcate in the middle and posterior segments. The posterior tips 
are retral and visibly undercut, their spines being advanced from the rear edge 
of the sclerites. 

The fulcral points, well visible in the anterior segments, are less well defined 
caudally and die away in the two or three rearmost segments. The distance of the 
fulcra and fulcral lines from the axial furrows is about 0.6 - 0.7 of the width of 
the axial lobe in the anterior part of the thorax. The geniculation along the fulcral 
lines was, apparently, gentle, with the pleurae sloping down at a relatively low 
angle. Pleural guides are present in all s~gments, but pleural facets are evident in 
the anterior three or four segments only; pleural stops are absent. 

The pygidium is transverse elliptical and wide, about 2.3 - 2.4 the length; its 
frontal margin is arched forward; its two pairs of marginal spines are relatively 
short, the anterior falcate and the posterior retra!. The rear margin (PI. 22, fig. 3) 
of the pygidium is densely and minutely denticulate, but the denticulation is 
preserved only in exceptionally well preserved shields. The four pairs of the 
curved and retrally swept furrows of the pleural lobes are distinct, and the 
anterior ones are the deepest. The axial lobe of the pygidium is about 0.65 of the 
length of the shield, tapering and divided into three annulations and a blunt 
terminus. The doublure of the pygidium is moderately wide; at its junction with 
the anterior margin a small prong is present - as in the pleurae of the thorax 
(Text-fig. 7). 

The test is smooth; the only ornament consists of terraced lines on the 
cephalic border, and on the doublure of all tagmata; of the tabulated specimens 
the first and the fourth are illustrated and described below. The two other 
specimens are moulds of flattened bodies in siltstone. In specimen CPC 10285, 
the posterior segment of the thorax is dislodged under the segment in front of it 
and a gap is ptisent between the pygidium and the thorax; its length of 36.0 mm is 
therefore inaccurate and should be something between 35.4 and 36.0 mm. Th@ 
specimen CPC 10286, 49.0 mm long, is slightly twisted laterally and deprived of 
its right free cheek; the rim in front of the glabella is fractured and the parts are 
displaced for about -+- 0.5 mm. 

The tabulated data illustrate in the first place the morphological differences 
between specimens whose total length ranges from 26 to 70 mm; and secondly 
the changes in Xystridura templetonensis during its holaspid morphogenesis. 
Furthermore, in classifying an individual specimen attention must be paid to the 
interrelation of the set of its characters and its absolute size. Nevertheless, not 
all the characters are sufficiently diagnostic, because the number of specimens 
is small and no specimens of intermediate sizes are available for a conclusive 
evaluation of the specific significance of data characters A - D, F, and G. 
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It appears, however, that the apparently constant relative width (K) of the 
flattened body, in combination with the length of the pygidium in relation to the 
cephalon (E), with the slightly variable length of the furrowed part of a pleura 
(I), and with a trrannulated pygidial axis, are reliable in the identification of 
Xystridura templetonensis. The general trend of the holaspid morphogenetic 
changes is briefly as follows: (1) the increment of the cephalon lags behind that 
of the thorax and pygidium; (2) the relative length of the palpebral lobe 
decreases with the advance in size; (3) the furrowed part of the pleura (I) and 
the relative width of the body (K) show very little change, and remain narrow, 
especially in comparison with X milesi. 

Some variability is apparent in specimens attributed to X. templetonensis. 
The occipital node is sometimes very low and almost imperceptible, and the 
median node on the anterior segment of the thorax is erratic; the relative length 
of the palpebral lobe varies within small limits even in specimens of equal size; 
in the pygidium the third posterior axial annulation is usually well defined by 
the rearward arched transverse posterior furrow, but it can be somewhat 
depressed especially in flattened shields. In exceptional specimens (PI. 15, fig. 3) 
one or two transverse partitions are visible in the terminus in whitened rubber 
casts, and median axial nodes occur in one specimen. In the tabulated specimen 
CPC 10285, the pygidium is relatively shorter than in smaller and larger shields 

Table 2. Xystridlira templetonensis (Chapman), trends in holaspid morphogenesis. 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

r. 

K. 

CPC 10285 CPC 10286 
Plate 15, fig. 5 not not Plate 22, fig. 2 

illustrated . illustrated 

Length, total 25.7 mm 36.0 mm 49.0 mm 69.5 mm 
-

Length, cephal on: 0.38 - 0.4 0.37 0.36 0.36 
length, total 

Length, cephal on 10 segments 

I 
9 segments 9 segments 9 segments 

of thorax 

Length, palp. lobe 4.5 segments 

I 
4 segments 3.7 segments 3.5 segments 

of thorax 

Length, palp. lobe: 0.62 0.65 0.56 0.5 
length, glabella 

Length, pygidium: 0.43 0.41 0.46 0.47 
length, cephalon 

Length, pygidium: 0.165 0.167 0.18 0.17 
length, total 

Length, pygidium 5 posterior 5 posterior 

I 
5.3 posterior 5 posterior 

segments (est.) segments segments segments 

Furrowed part of pleura: 1.1 1.1 1.0 1.0 
width of axial lobe 

Total width (max.): 0.63 0.6 0.63 

I 
0.63 

total length 

The characters are marked by letters to facilitate a comparison with Xysfridura milesi 
(Table 3). 
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and the body, as wide as only 0.6 of the length, is the narrowest known. The 
relative width of the doublure and the curvature of pleural tips are also slightly 
variable. The expanded glabella in Plate 22, figure 12, is unique. Such morpho
logical variations may occur alone or in diverse combinations and the variants 
themselves do not apparently represent intraspecific taxa. 

Comment on illustrated specimens 

The decapitated exoskeleton Plate 15, fig. 3, epe 10341, locality M434, a rubber cast, 
is 35.4 mm long as preserved; the original length was about 40 mm. The hypostoma and 
the rostral shield are fused at the front and displaced rearward to a position common in 
specimens with the cephalon preserved. The median node on the first segment is well 
visible and the opisthopleural veins on the pleurae are clearly expressed. The pygidial 
terminus shows a very weak odd annulation. The posterior segments are telescoped 
together and so are two or three segments in the middle; the thorax is therefore 
shortened. 

The isolated rostral shield Plate 22, fig. 4, epe 10375, locality M267, is 23.5 mm 
wide; it supplements with its ventral view the specimen Plate 15, fig.' 3 (above). It is 
attributed to X. templetonellsis because of the association with a pygidium of that species. 
The recess to fit the front of the hypostoma is shallow; the dorsal side of the rostral 
shield is also preserved, but of course invisible in ventral plan. 

The exoskeleton Plate 15, fig. 5, aqd Plate 22, fig. 1, epe 10343, locality M434, is 
25.7 mm long; its numerical data are included in Table 2. The occipital node is 
prominent, but the median node on the anterior segment is low. It is the test of a dead 
individual showing the crescentic sclerites of the eyes at their base on the free cheeks, 
the displaced rostial shield cutting the test on the left, and the hypostoma displaced under 
the middle of the glabella. The length of the glabella is 1.9 of its rear width. The rear 
segments of the thorax are disarranged but the pygidium retained its original position 
and distance from the cephalon. In Plate 22, fig. 1, the pygidium is illustrated in greater 
contrast to show the axial annulations, the rearward arched posterior transverse furrow, 
and the median axial nodes - a feature unique' to this particular specimen. 

The exoskeleton Plate 22, fig. 2, epe 10373, locality M433, is 69.5 mm long; its 
numerical data are included in Table 2. The glabella is very long - about 2.0 of its 
width in the rear. The anterior glabellar furrow reaches the axial furrows - a very 
rare structure in any species of Xystridura; the glabella also bulges laterally in front of 
the anterior furrows. The free cheeks, the rostral shield, and the hypostoma are missing, 
indicating that the exoskeleton is an exceptionally well preserved exuvia, or that its 
owner died during moulting. The fulcral joints and the fulcral lines are well expressed 
in the anterior part of the thorax. 

The cranidium Plate 13, fig. 5, epe 10337, locality M175, is 11 mm long. The test 
is somewhat flattened, fractured, and creased; otherwise it is well preserved, 
showing the convexity and outline of the glabella, the widening rim, and the elevated 
palpebral lobes. '{he glabellar furrows are externally shallow. The length of the glabella is 
1.9 - 2.0 of its width in the rear, the maximal width is 1.3 of the rear, the interoculat 
cheek and the palpebral lobe are together as wide as the glabella - the palpebral lode 
is 0.55 of glabellar length and relatively short. The distance of its posterior tips from 
the axial furrows equals 0.5 of the occipital lobe, and. 'of the anterior tips 0.26 of the 
glabella at the same level; and the occipital lobe is as long as about 0.18 of the glabella. 
The whole exoskeleton was about 32 mm long. 

The two exoskeletons Plate 26, fig. 2, epe 10387, come from locality M434; the 
better preserved specimen is 27.0 mm long. Their deformation is attributed to flow of the 
unconsolidated sediment. . 

The pygidium Plate 22, fig. 3, epe 10374, locality M267, is 7.8 mm long. Its pre
servation is exceptional: it has retained its test, which is silicified. The free margin in 
the rear is minutely and densely denticulate. 

Occurrence and age: Xystridura templetonensis (Chapman) occurs in the Beetle 
Creek Formation in abundance in the Beetle Creek outlier, especially at sites 
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M433 and M434; other localities are M207 (very abundant), M205, M175, 
and M267; it also occurs, but is rare, in the Thorntonia Limestone in the 
Thorntonia area. It occurs only in Queensland and is absent in Northern 
Territory. Its age is Middle Cambrian Templetonian. 

XYSTRIDURA (X.) MILESI (Chapman, 1929) 

(PI. 14, figs. 2, 3; PI. 15, figs. 2, 4; PI. 23; Text-fig. 11) 

The previous literature and synonymy are disc\lssed on p. 29. 

Material: Four exoskeletons and one isolated pygidium are illustrated. 

Holotype: By original designation and monotype, the holotype is the specimen 
of Marjumia milesi Chapman, 1929, p. 211, plate 21, fig. 11; also illustrated by 
Whitehouse (1939, pI .21, fig. 5); and once more illustrated here, Plate 14, 
figure 2. It is kept in the collections of the Geological Survey of Queensland, 
Brisbane. 

Diagnosis: Xystridura milesi (Chapman) is a species of the subgenus Xystridura 
with the border of the free cheek about as wide as half of the cheek, without a 
median occipital node, with a distinct cranidial posterolateral margin, unadvanced 
genal spines, and a relatively wide body, distinguished by its pygidial axial lobe 
having two annulations. 

Differential diagnosis: A two-annulated pygidial axial lobe is also present in 
Xystridura lauta sp. nov., in which, however, the cheek border is wider, the genal 
spines are slightly advanced, and the posterolateral cranidial border furrow is 
obliterated. The occipital lobe in X. lauta is larger than in milesi. 

The concomitant X. templetonensis has three axial annulations,' an occipital 
median node and a similar node on the anterior segment of the thorax, a narrower 
exoskeleton (0.6 - 0.65 of length against 0.7 of milesi) , a narrower doublure, and 
a somewhat larger pygidium, measured in terms of cephalic length. Geographically, 
X. templetonensis is prevalent at Beetle Creek locality M433, and X. milesi at 
Gidyea Bore, locality M434, within the same outlier. The two species are every
where commingled, however, and no definite conclusions can be drawn about the 
disparity or unity of the population. 

The differences of X. milesi from X. lauta sp. nov. and X. dunstani (Chapman) 
are discussed also in the diagnoses of these species. 

Fig. 11. Xystridura l71ilesi (Chapman), diagram explanatory of Plate 23. ba - baccula; E -
print of squeezed out cornea of eye; HP - hypostoma reflected on collapsed 
glabella; RP - ventral part of rostral shield; RPa - dorsal part of rostral shield. 
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Description: Xystridura milesi is described here from representative complete 
specimens - exoskeletons of dead individuals. These are complete with the ocular 
sclerites of the eyes, which hitherto have not been observed either in the Para
doxidacea or in any other trilobite of a similar or earlier age. As can be seen 
in Plate 14, figure 2, and in Plate 23 the cornea has been squeezed out of the 
ocular .aperture under or probably onto the free cheek as the tissue decayed, and 
the ocular aperture became closed during compaction of the sediment. The ocelli, 
apparently as small as, or smaller. than, the silt grains, were broadcast and lost, 
and the smooth cornea of the holochroal eye alone was left behind. 

The crescents are believed to be corneas because: (1) they are absent on isolated 
free cheeks which, of course, are exuvial; (2) on some complete specimens the 
ocular crescent is present only on one; and (3) they represent movable scIerites 
somewhat displaced in relation to each other. 

Absence of specimens - bodies as well as dismembered exuviae - retaining 
the original convexity is the main defect of the material; the convexity, however, 
was no more than moderate and a notion of it is seen in X. templetonensis, Plate 
13, figure 5, and Plate 22, figure 5. The general habit of Xystridura milesi is 
evident from ·the diagnosis of the subgenus Xystridura, and also from the discus
sions on pp. 29-31 and 44. The whole is elliptical, wide across the middle as wide 
as 0.70 - 0.75 of length. The cephalon is semicircular, with an almost flat border 
widening rearward and attaining hqlf the width of the free cheek on the level of the 
eyes. The cephalic sutures, including the circumocular suture, are functional; the 
anterior sutures diverge at an angle around 1200

; the posterior sutures are short, 
delineating v.ery short posterolateral limbs. The posterolateral cranidial border is 
low but distinct, and the rear margin of the free cheeks, as in all species, is long, 
the distance from the tips of the posterolateral limbs to the shield margin being 
about 0.8 of the width of the occipital lobe. There is no distinct palpebral furrow, 
and the interocular cheeks together with the palpebral lobes are about as wide as, 
or slightly narrower than, the glabella at the same level. The palpebral lobes are 
long, arcuate, and well apart, with posterior tips placed at a distance of 0.5 of 
the occipital lobe from the axial furrows, and the anterior tips at 0.25 - 0.3 of the 
glabellar width. Slightly oblique ocular ridges are also present, as seen in Plate 15, 
figure 4. The bacculae are distinct in their rear, but somewhat diffuse in front. The 
clavate glabella expands to about 1.3 of its rear width and has a well rounded front 
reaching the rim. Of the three pairs of glabellar furrows the two posterior ones 
are evenly deep, but the anterior furrows are shallow and do not touch the axial 
furrows. The occipital furrow is distinct, the occipital lobe rectangular, but a 
median occipital node is apparently absent. In the anterior part of the thorax 
facets are discernible, but they became gradually weaker rearward, and even 
absent in the two posterior segments. Pointed pleural guides are present at the 
anterolateral corners of pleurae and pygidium. The doublure of the thorax, 
relatively narrow in the smaller, is wide in the larger specimens and widest in the 
middle of the thorax. The pleural extremities are generally falcate except in the 
two posterior segments, in which the pleural tips are advanced retral spines. In 
thepygidium the usual four pairs of furrows are present on the pleural lobes 
and the margin bears two pairs of spines which are relatively short. The pygidial 
axis is as long as 0.67 of pygidiarIength and its terminus is relatively. long. The 
pygidium has a forward arched margin, is transverse elliptical a!ld relatively wide 
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with a length of 0.4 of the width. The test of X. milesi is smooth, without any 
ornamental apparel except for terraced lines on the cephalic border and its 
doublure, the pleural and pygidial doublure, and the rear margin of the pygidium. 

The relative length of the tagmata, of palpebral lobes and occipital lobes are 
tabulated (Table 3) to provipe the necessary taxonomic data and to illustrate the 
morphogenetic changes in growth during the holaspid period. The tabulation refers 
to 'trends in morphogenesis'; a complete exoskeletal morphogenesis is, of course,' 
unattainable without properly preserved instars filling the size interval 25 - 80 mm; 
such material, however, is not available yet. The trehd in Xystridura templetoriimsis 
(Table 2) is similar, but it appears that the distribution of similarities between the 
two species is not coincident in instarsof equal size. ' , 

The tabulated data allow of the following conclusions: (1) the cephalon grew 
more slowly than the thorax and the pygidium; (2) the palpebral lobes in turn grew 
slower than the cephalon; (3) the number of segments in the thorax· being the 
fixed 13, the increment in length (longitudinal) 9{ each segment contributed to 
the rate of growth as compared with thecephalon; (4) the pygidium follo\\'edthe 
trend of the thorax and remained about as long as 5 posterior segments;, (5) the 
pygidium also remained almost constant in relation to the total length of the 
exoskeleton - a convenience in calculating that length from the pygidium;' and 
(6) the occipital lobe grew also at an even rate in relation to the glabella and the 
cephalon. Furthermore, the doublure of the thorax increased in width; its edge 
approaching the axial furrow, and concurrently the furrowed part of the pleura 
decreased in relation to the width of the axial lobe. ' 

A rather different interpretation can be considered regarding the specific identity 
of the two specimens so far discussed: (1) the assumption that these specimens are 
conspecific rests in the first place on the two annulations of the pygidial axial lobe; 
(2) the number of axial annulations known in the genus Xystridura is one to five; 
but, as many more than five species are known, different species should share 

,Table 3. Xystridura milesi, trends in holaspid morphogenesis. 

I 

Plate 15, fig. 2 Plat~ 23, 
--------,--

Length, total 29.5 mm 80 mm 

A. Length, cephalon: length_,_to_t_al _______ 1 

B. Length, cephalon 

0.4 0.34 

10 segments 8 segments 

C. Length, palpebral lobe I 4'segments 3.3 segments 

D. Length, palp. lobe: length, glabella I 0.64 0.57 

0.4 0.5 ,,' 

0.16 0.17 
" , F. Length, pygidium: length, total 

about 5 posterior about 5 posterior 
segments . segments .. 
0.17 0:18 :::::: :::::~,~ lob< I<oglb, OI'b<II,1 

J. Furrowed part of pleura: width of axial lobe 1_1_.2_6 ___ _ 1.0 

K. Total width (max.): total length, I 0.7 0.7 

The characters are marked by letters to faCilitate a comparison with Tabte 2. ,. 
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the same number of axial annulations. For example, Xystridura lauta sp. nov. also 
has two annulations; (3) the difference in size (28.5 mm and 80 mm) may indicate 
two species, one 'small' and the other 'large', sharing a pygidial axis with two 
annulations; and finally, (4) the tabulated characters being obviously different 
support the idea of two rather than one species. I have, however, examined some 
specimens of intermediate size; these are incomplete but sufficient to support the 
fundamental assumption that the two specimens are conspecific. 

Comment on illustrated specimens 

The hoiotype, Plate 14, fig. 2 (Chapman, 1929, pI. 21, fig. 11) is 28 mm long; it is 
worn, and its cephalic front is apparently missing or telescoped; the pygidium, however, 
shows its two axial annulations. It comes from Beetle Creek (about our locality M433). 

The pygidium Plate 14, fig. 3 (a paratype of Marjumia elegans Chapman, pI. 22, fig. 
156) is 4.8 mm long. Beetle Creek (as above). 

fhe exoskeleton Plate 15, fig. 2, CPC 10340, locality M434, is 28.5 mm long. It is the 
complete exoskeleton of a dead individual. The anterior part of the glabella is collapsed 
over the hypostoma; the rostral shield has been shifted only slightly rearward to cover with 
its dors'al (frontal) part the cranidial rim; and, squeezed out of its aperture, the left cornea 
is reflected on the free cheek as a crescent along the edge of the palpebral lobe. 

The specimen Plate 15, fig. 4, CPC 10342, locality M434, is 24.2 mm long. Its free 
cheeks are missing; the pygidium is relatively little flattened and shows the structure of 
the axial lobe. The bacculae are prominent and the anterolateral wings are venulose. 

The exoskeleton Plate 23 and Text-fig. 11, CPC 10377, locality M433 (Beetle Creek), 
is about 80.0 mm long. It is flattened and decorticated, as are all specimens in siltstone and 
shale. Otherwise it is a perfect and complete exoskeleton of a dead individual: in the 
doublure of the free cheeks the sinuate distal, ventral branches of the perrostral suture and 
the ventral extremities of the rostral shield are well visible; the suture is closed, indicating 
that death preceded the start of moulting. Along the cranidial front remnants of the 
dorsal part of the rostral shield are evident. The collapsed glabellar front reflects the 
hypostoma, which is relatively short, reaching the level of the anterior glabellar furrows. 
The squeezed out corneas are apparent as crescents impressed on the free cheeks, close to 
the palpebral lobes. 

Occurrence and age: Xystridura (X.) milesi (Chapman) occurs in abundance in 
the Beetle Creek Formation in the outlier west of Mount Isa (localities M433 
and M434); fragments have been recorded also from other localities (M175 in 
the north; M205, M207 in the east); but the species is absent in collections from 
the Duchess and Urandangi 1:250 000 Sheet areas. The age is Templetonian, 
Middle Cambrian. 

XYSTRIDURA (X.) DUNSTANI (Chapman, 1929) 

(PI. 14, fig. 4; PI. 21, fig. 7; PI. 25; Pl. 26; fig. 1). 

Material: The illustrated material consists of two pygidia, three cranidia, 
and three exoskeletons, from four different sites: the holotype comes 
from 'the Thornton River, N.W. Queensland' (Chapman, p. 214) and the specimen 
Plate 25, figure 1, from Gidyea Bore (M434); at this locality X. dunstani is rare 
and is associated with a great abundance of X. templetonensis and X. milesi, which 
may cast some doubt regarding the independence of the species dunstani; the 
cranidia Plate 21, figure 7, and Plate 25, figures 4 and 5, are selected from 
collection D135, which contains a large number of the correct pygidia, associated 
with cranidia and fragmentary exoskeletons; at this site neither templetonensis nor 
milesi seems to be present and the purity of the population of X. dunstani 
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supports, therefore, the validity of the species. Associated are Galahetes fulcrosus 
and Xystridura carteri sp. nov. (only two specimens), which cannot be confused 
with anything else. Finally, the exoskeleton Plate 26, figure 1, which itself is 
insufficient for a safe specific identification, is associated only with the correct, 
four-annulated pygidia. Really well preserved holaspid cranidia of X. dunstani 
have not been obtained yet. 

Holotype. The holotype by original designation is the pygidium Plate 14, figure 4, 
described by Chapman (1929, pI. 22, fig. 17) under the name of Dikelocephalus 
dunstani. 

Diagnosis: X. dunstani (Chapman) isa species of the subgenus Xystridura with a 
relatively narrow body distinguished by a pygidial axis with four annulations. The 
thorax in its anterior half has subparallel flanks, its doubltire is narrow, and the 
pleural extremities are short. The pygidial ornament consists of raised transverse 
lines. 

Differential diagnosis: X. dunstani and templetonensis share a similarly narrow 
body, about 0.63 - 0.67 of the length; dunstani, however, has four pygidial 
annulations against the three of templetonensis; in specimens of equal size (about 
50 mm) the cephalon of dunstani is 8 and of templetonensis 9 segments long; 
the fulcral joints in dunstani are also stronger. Xystridura milesi has a wider body 
and only two pygidial axial annulations. 

Description: Xystridura dunstani is a relatively large trilobite, attaining a length of 
8 - 10 cm. The body is elongate elliptical owing to the relatively short pleural 
extremities in the thorax. 

The cephalon is semicircular and as long as eight segments of the thorax; the 
pygidium is about 0.4 - 0.45 of the length of the cephalon. 

The morphogenesis is known insufficiently (see description of PI. 21, fig. 7). As 
compared with X. templetonensis the meraspid cranidia retain for a longer period 
the narrowness and prominence of the palpebral lobes, and the anterior glabellar 
furrows lose contact with the axial furrows about the onset of the holaspid stage. 
Even cranidia 9.0 mm long have a somewhat meraspid appearance, whereas X. 
templetonensis of a similar size is mature. In holaspids palpebral furrows are 
absent and the palpebral lobes are about 0.6 of glabellar length. The doublure of 
the thorax is relatively narrow; it widens rearward, but remains narrower than 
in X. milesi and templetonensis. The pygidial frontal margin is arched well 
forward; the shield is transverse elliptical and twice as wide as long. The axial lobe 
tapers rearward to a small but elevated terminus; it has four well defined 
annulations, but in some larger specimens a weak fifth ring may be apparent at a 
low angle of illumination. 

Comment on illustrated specimens 

The holotype pygidium (Col!. Geo!. Survey Queensland), Plate 14, fig. 6, is 17.9 mm long; 
originally deformed, it was also singed in a fire and lost some splinters. 

The exoskeleton Plate 25, fig. 1, CPC 10381, locality M434, is 51.0 mm long. It belongs 
to a dead body (not exuvia): the hypostoma is in situ and the glabella over it has collapsed; 
the ventral part of the rostral shield is exposed; the preserved right fixed cheek is also 
somewhat dislodged. The sclerites of the eyes are recognizable outside the palpebral lobes. 
The pleural guides are indicated by dents in the rear edges of the pleurae, at the doublural 
edge. 
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The cranidium Plate 25, fig. 5, epe 10385, locality D135, is 30.0 mm long; the glabella 
is somewhat creased. Its palpebral lobes are about 0.6 of glabellar length, with anterior tips 
at about 0.18 - 0.2 of glabellar width from the axial furrows, and the interocular cheek 
together with the palpebral lobes are, at their widest, as wide as tbe glabella. 

The immature cranidium Plate 21, fig. 7, epe 10372, is 4.4 mm long. The brim and the 
preglabellar stalk are present, the rim is narrow, the anterior sutures strongly divergent, the 
palpebral lobes and ocular ridges strong; the interocular cheeks together with the palpebral 
lobes are much wider than the glabella and the occipital node is relatively prominent. The 
anterior glabeliar furrows are in contact with tbe axial furrows. 

The cephalon with attached eight segments of the thorax, Plate 26, fig. 1, epe 10386" 
locality D129, is 52.0 mm long. It is flattened on a shale lamina in fiaggy bituminous 
limestone. The specimen is decorticated and worn, but shows the whole rostral shield including 
its dorsal part. The hypostoma is in situ and attached to the rostral shield, resting in its 
marginal seams. 

The pygidium Plate 25; fig. 3, epe 10383, from M267, is 12.5 mm long; its silicified 
test is preserved; the lineate ornament is clear and the denticulation of the margin is 
discernible. 

The cranidium Plate 25, fig. 4, from D135, epe 10384; is 25.5 mm long; it supplements 
fig. 5, same Plate. 

The immature exoskeleton Plate 25, fig. 2, epe 10382, locality M434, is 1l.0 mm long. 

XYSTRIDURA (X.) SAINTSMITHI (Chapman, 1929) 

(PI. 24, fig. 3). 

The species name Xystridura saintsmithi adheres to a single specimen - the 
holotype of Bathyuriscus saintsmithi Chapman, 1929, plate 21, figure 7. White
house (1939) in assuming the synonymy of all species of Chapman (op. cit.) gave 
priority to the name saintsmithi, which is, however, not accepted here (see p. 29). 
It appears that the holotype of saintsmithi may represent either an individual 
variant' of X. templetonensis or X. dunstani or a separate species. It is presented 
here as suchbegause the synonymies are inconclusive and may be only apparent. 

Holotype: The specimen Plate 24, figure 3, CPC 73, is the holotype orginally 
'designated by Chapman (1929). 

~Description: The pygidium is fragmentary and the number of its axial annulations 
'will remain unknown; in the cephalon the displaced rostral shield cut through the 
cranidium and destroyed the anterior parts of the palpebral lobes, which, therefore, 
cannot be measured, and the hypostoma fused to the rostral shield has confused 
the rear half of the glabella. Two characters in the cephalon, however, are 
recognizable: (1) the border 0( the free cheek, about 0.4 the shield width, is 
narrow, narrower than in specimens of similar size of other species; and (2) the 
posterior palpebral tips are placed at the distance of 0.6 of the width of the 
occipital lobe from the axial furrows; this is somewhat more than the 0.5 of the 
other species. Furthermore, the thorax is relatively narrow and the doublure is 
only about 0.25 of pleural length. The cephalon, as long as eight anterior segments, 
is 18.0 mm long anq the length of the whole exoskeleton was close to 50 mm. 
The disarranged sc1erites ,indicate an individual which died during moulting. 

Occurrence. and. aq,e: p,.,ccording to Chapman (1929, p. 219) the specimen was 
collected 'at the head of the Templeton River, 12 miles west of Mt Isa'. It comes 
from the Beetle Creek Formation; its age is Templetonian. 
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XYSTRIDURA (X.) CARTERI sp. nov. 

(PI. 15, fig. 1) 

Material: The illustrated holotype, CPC 10339, is sufficient for the description of 
the species; it is selected from three complete and innumerable disjointed shields
a coquinoid. It is supported by a large number of cranidia, pygidia, and other 
parts collected at different sites. 

Diagnosis: Xystridura carteri has an ornamentless test, a rounded frontal part 
of the clavate glabella, a relatively narrow elliptical exoskeleton with strongly 
convex flanks, and three pygidial axial annulations; it is distinguished by its wide 
rim and even wider cephalic border, relatively narrow frontal limb, long palpebral 
lobes, falcate and long pleural extremities in all segments of the thorax, short 
furrowed adaxial part of the pleurae, which is less than the width of the axial 
lobe, a wide doublure, a tapering and relatively short pygidial axis, and strong, 
relatively long posterior marginal spines. 

Differential diagnosis: Xystridura carteri belongs to the group of species headed 
by X. templetonensis, whose furrowed, adaxial part of the pleurae is, however, 
wider than the axial lobe, the doublure narrower, and the anterior pleural 
extremities slightly advanced, almost horizontal and not falcate. In X. hamosa sp. 
nov. the pygidial spines are also strong, but its pygidial axis is much longer. No 
known species has a cephalic border as wide and palpebral lobes as long as X. 
carteri. 

Description: The holotype is 61 mm long, indicating a relatively large form; the 
matrix is a soft mottled siliceous shale or siltstone, and the trilobite itself is 
mottled. It is an exuvia, having lost its rostral shield and free cheeks, one of 
which is left behind (on the left side close to the rear of the thorax, and over
turned). The rim of the free cheek is twice the width of the subocular area in its 
middle. The cranidium (which is, of course, shorter than the cephalon) is 22 mm 
and the pygidium 11.7 mm long. Hence, the pygidium is relatively large, about as 
long as half the cephalon. The anterior sutures are widely divergent, at an 
angle of about 1400 (disregarding the curvature). The part of the suture within 
the rim and that between the rim and the palpebral tips (which is close to 
horizontal) are equal in length - a measure of the exceptional width of the rim. 
The posterior sutures diverge diametrically, are slightly convex forward, and 
delineate rather narrow (longitudinally) posterolateral limbs; these are relatively 
long, about 0.3 of the distance between the rear palpebral tips and the shield 
margin. The bacculae are low. The palpebral lobes are about 0.65, variable 
between 0.6 and 0.7, of the glabellar length, with anterior tips projected forward 
to or even slightly beyond the level of the anterior glabellar furrows. These tips 
are placed at about 0.2 of glabellar width from the axial furrow. The cranidial 
frontal limb is as wide as 1.2 of the cranidial length - still somewhat narrow 
when compared with other species. In the thorax, the furrowed part of the pleura 
between the axial furrow and the edge of the doublure is 0.8 of the width of the 
axial lobe measured on the fourth segment; it is shorter than the width of the 
axial lobe in all segments. In X. templetonensis and related forms, and on the 
same segment, it is 1.2. The doublure of the thorax of X, carteri is, however, 
wider than in other forms, and is also very wide in the pygidium. An occipital 
node is not evident. The ornament consists only of regular terraced lines on the 
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cephalic border and along the pygidial margin. The ventral structure of the 
cephalon is the same as in X. templetonensis; the rear points of the rostral shield 
extend to the genal- angles. 

The occipital lobe is almost rectangular and lacks the median node; the 
occipital furrow is very shallow in the middle. The axial furrows are evenly 
shallow. The flanks of the clavate glabella, concave in the rear, diverge forward, 
and its frontal part is evenly rounded. The anterior glabellar furrows are well 
arched but weak, barely visible in the holotype; in some flattened cranidia these 
furrows may be accentuated to full visibility. 

The thorax at its widest is 0.6 of the length of the body, but only 0.54 across 
the anterior segments, and is therefore expanded in the middle, and its flanks 
are convex. 
Occurrence and age: The holotype of Xystridura carteri was selected from a 
large collection from an unnumbered locality (an outlier) in the southwest corner 
of the Duchess 1:250 000 Sheet area (see Carter-& Opik, 1963, p: 22); it also 
occurs in the Ardmore outlier in the Urandangi Sheet area (opik, in Noakes, 
Carter, & bpik" 1959) at several localities. It is extremely abundant in these two 
sites, but absent elsewhere; both sites are in the Beetle Creek Formation; the age 
is Templetonian (Middle Cambrian). 

XYSTRIDURA (X.) HAMOSA sp. nov. 

(PI. 13, figs. 1-4; PI. 14, ~gs. la-lc; PI. 24, figs. 1, 2; PI. 32, fig. 1). 

Material: The material exploited in the description of X. hamosa consists of a 
basic set (pygidia, hypostoma, and cranidium, PI. 13, figs 1-3, and exoskeleton, 
PI. 24, fig. 1) from a single area of outcrops, and supplementary specimens (two 
cranidia, one pygidium, and a fragment of a thorax) attributed to hamosa. 

Holotype: The exoskeleton, Plate 24, fig. 1, CPC 10378 is selected as the holotype; 
its pygidium is missing but its rear pleurae are the same as in Plate 13, figure 2a, 
in which the pygidial structure is evident. 

Diagnosis: Xystridura hamosa sp. nov. is distinguished by relatively short palpebral 
lobes and narrow interocular cheeks, broad glabella, falcate genal spines, a long 
pygidial axial lobe of five annulations and as long as 0.85 - 0.9 the length of the 
shield; the pygidial marginal spines are very large (the largest known within the 
genus), and in the thorax the pleural extremities and the doublure increase rear
ward rapidly. 

Differential diagnosis: The long pygidial axis and the very large marginal spines 
of hamosa are very different from X. altera, which also has five axial annulations, 
but a shorter axis, small marginal spines, and much shorter pleural extremities 
and a narrower doublure. Reminiscent of X. carted sp. nov. are the wide doublure 
of the thorax, its large falcate pleural extremities, and the furrowed part of the 
rear pleurae shorter than the width of the axial lobe; in X. carteri, however, 
the pygidial axis has only three annulations, and is short, the furrowed part 
of the pleura is short in all segments, and the cranidial rim is wider than in 
hamosa. 

Description: The smallest specimen is represented by the pygidium Plate 13, 
figure 4, which belongs to a fairly large individual about 45 mm long; the rest of 
the described and examined material represents very large individuals 10 to 15 cm 

56 



long; hence only late holaspids are present, whose morphogenesis remains 
unknown. Geographically widely distributed,· X. hamosa appears as rare itinerants 
and not as an indigenous population. The cephalon is semicircular, with the front 
arched a little forward, as long as nine segments of the thorax in the holotype; 
the genal spine is strongly falcate; the rim itself is relatively wide, and doubles 
in width in the border of the free cheeks, which is about 0.6 the width of the 
shield. The palpebral lobes do not quite reach the level of the anterior glabellar 
furrows, are 0.5 to 0.44 (in large specimens) of glabellar length, and lack a 
palpebral furrow. The interocular cheek, together with the palpebral lobe 0.75 of 
glabellar width, is relatively narrow, unlike other species of the subgenus. The 
glabella is relatively wide, with a mO,derately expanded frontal part; its width in 
the rear is 0.8 of the maximum at the level of the anterior glabellar furrows. The 
bacculae are inconspicuous. The test of the occipital lobe is ornamented by delicate 
raised lines which rapidly disappear on the rear of the glabella. The hypostoma 
(see comment, below) has a narrow raised border with a pair of posterolateral 
prominent barbs, transverse and narrow maculae, and quite large wings. 

In the thorax the furrowed part of the pleura in relation to the pleural length 
is short but variable; in the holotype it is 0.9 in anterior segments and 0.8 in the 
area; in the rear in Plate 13, figure 2, it is 0.7 - 0.8; in a very large specimen (not 
illustrated), it is 1.0 - 1.1 in anterior segments. The large thorax, Plate 24, figure 2, 
which is described in the comment below, is different. 

The axial annulations of the thorax are, apparently, weakly ornamented by 
forward-arched lines. 

In the pygidium the tapering axial lobe, consisting of five annulations and a 
large and prominent terminus, is very "long - 0.9 of shield length - and a 
narrow and slightly concave border is apparent behind the axis. The posterior 
axial annulation is relatively short but abrupt in its rear, and elevated above the 
terminus. In one specimen (Pl. 13, fig. 28) its axial joint with the terminus is open 
(see comment, below). The marginal spines are very strong; the anterior spines 
are falcate, as are the pleural extremities, and the slightly shorter posterior spines 
are oblique triangular blades. The pygidial doublure is wide on the flanks and 
narrow at the terminus. 

The morphogenesis of Xystridura hamosa is almost unknown: the material 
available for examination belongs to late holaspids ranging in length from ~bout 
7 to 15 cm. In all cranidia, which range from 33 mm to 50 mm long,. the 
interocular cheek together with the palpebral lobe are 0.75 of the glabellar width, 
which is a constant specific character meaning that the glabella is congruous in 
these specimens. The relative length of the palpebral lobe, however, varies, 
decreasing from 0.5 to 0.44 of glabellar length as the size of the body increases. 

Comment on illustrated specimens 

The holotype, Plate 24, fig. 1, locality M441, Camooweal 1:250 000 Sheet area, CPC 
10378. is 86 mm long as preserved; the cephalon and thorax together are 79 mm and the 
cephalon 35 mm long; the whole length of the exoskeleton was 95 mm, allowing for the 
pygidium 15.5 mm (the length of the posterior five segments). The ventral mould of the 
doublure of the free cheek is exposed, with all its terraced lines, but the rostral shield is 
lost; the perrostral suture, however, is preserved in the adaxial edge of the doublure; it 
extends to the level of the occipital furrow, indicating a rostral shield larger than in other 
species. The pleural guides (Text-fig. 7) are revealed at the anterior edge of the doublures 
through the dents in the fragile rear margin of each preceding pleura, 
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The:pygidium Plate 13, fig. 4, epe 10336, from an undefinable point in the vicinity of 
D129 (at Mount Bruce, Duchess area), an external mould, is 8.0 mm long. The axial lobe 
is 0.9 of the shield length. 

Two fragments - a pygidium with five posterior segments of the thorax associated with 
another pygidium ~ Plate 13, fip,s. 2a, 2b, share the number epe 10334, locality M175, 
eamooweal Sheet area. The isolated pygidium is 22.0 mm and the thorax and pygidium are 
35.5 mm long. In the isolated pygidium (fig. 2b) the joint between the posterior axial 
annulation and the terminus is an open cleft; the unfunctional rudiment of the articulating 
half-ring of the terminus is visible. . 

In the thorax (fig. 2a) the pleural guides are indicated at the anterior corners of the 
doublure (note the terraced lines). The binodose terminus of this atavistic individual is 
regarded here (see classification Hnd morphology) as the ancestral holaspid pygidium. 

The cranidium Plate 13, fig. 3, epe 10335, locality M175 (as above) is 33.0 mm long. 
It is flattened, decorticated and cut by the right half of a rostral shield of another, much 
larger cephalon. Its palpebral lobe is slightly over 0.50 of glabellar length. 

The hypostoma Plate 1~, fig. 1, epe 10336, locality M175 (as above) is 21.3 mm long; 
it indicates a large cephalon some 45-50 mm and an exoskeleton about 15 em long. The 
originally very convex shield with subvertical wings is flattened. Note its delicate Berti1lan 
ornament with a hapsidium close to the frontal margin - in a position reminiscent of 
Centropleura (dpik, 1961, p. 108) rather than Paradoxides. 

The cranidium Plate 14, figs. 1a - lc, epe 10338, Mount Isa area, locality M205, is 40.0 
mm long. Its palpebral lobe, about 0.45 of glabella, is somewhat shorter than in Plate 13, 
fig. 3, but all other proportions are the same. The rim is as narrow as in X. templetonensis. 
Note in figure Ie the delicate ornament of concentric lines on the occipital lobe reminiscent 
of the ornament of the hypostoma. 

The next three specimens are from the Beetle ereek site M433. They belong to very large 
individuals, some 14-15 em long. The cranidium Plate 32, fig. 1 (a mould in siltstone), epe 
10413, is 51.0 mm long; its frontal part is deformed: the anterolateral wings are swept 
rearward and the glabellar front is' creased.. The palpebral lobes are double and short 
(shorter than in any other individual of Xystridura), 0.44 of g:abe1lar length, and the 
interocular cheek together with the palpebral lobe 0.75 of glabellar width, which is very 
narrow. 

The thorax Plate 24, fig. 2 (a mould in siltstone), epe 10379, is 63 mm long; its 
cephalon was about 48-49 mm long. The furrowed part of the pleurae in anterior and rear 
segments is slightly wider than the axial lobe (about 1.1), whereas in the holotype of X. 
hamosa it decreases to 0.7; consequently, the specific identity of the thorax is somewhat 
inconclusive and is referred to in Plate 24 as cf. hamosa. 

The cephalon and its anterior seven segments of the thorax, a mould in siltstone, referred 
to in the text as epe 10279, are not illustrated. The cephalon is 51 mm long; the structure 
of the pleura and of the cephalon are the same as in the two preceding specimens. 

Occurrence and age: Xystridura hamosa sp. nov. is relatively rare but widespread 
in the Beetle Creek Formation of northwest Queensland; its age is Middle 
Cambrian, Templetonian. 

The species is common only at M175, M441, and apparently, M61, which are 
close to each other, in the Camooweal Sheet area. At M175 are also X. temple
tonensis (rare), X. milesi (one pygidium), Kootenia, Pagetia, and Peronopsis. It 
is also found at localities M205 and M302 (Lawn Hill Sheet area). 

XYSTRIDURA (X.) FILIFERA sp. nov. 

(PIs. 28, 29; Text-fig. 12). 

Material: Illustrated are three cranidia, three pygidia, and one free cheek, four 
different parts of the thorax, and a fragmentary exoskeleton. Although there are a 
large number of specimens in the collections, they are so fragmentary that 12 had 
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to be illustrated. Moreover, they are from two sites: F1, less deformed material 
and well preserved ornament in a silty matrix, and NT63, a silty shale with an 
abundance of flattened and creased specimens with less well preserved ornaments. 

Holotype: The cranidium Plate 28, figure 1, CPC 10393, collection F1, is selected 
as the holotype because it is better preserved than the rest of the material. 

Diagnosis: Xystridura fiili/era nov. is a species of the subgenus Xystridura with 
broad (thick) palpebral lobes and two axial annulations in the pygidium, dis
tinguished by an ornament of arched raised lines, which are prominent on the 
axial lobe of the thorax .and pygidium and rather weak on the cranidium. 

Differential diagnosis: The oval body, functional sutures, and free thirteenth 
segment of the thorax indicate the subgenus Xystridura; all other known species 
have a smoother test than X. fili/era. In two other species - X. milesi and X. 
lauta-the pygidial axial lobe has also two annulations, but lacks ornamentation; 
moreover, in lauta the palpebral lobes are almost confluent with the interocular 
cheek and its free cheek is narrower, but its border is wider than in fili/era. 

Nevertheless, in the absence of the external surface of the test, fragments (the 
free cheeks excepted) of filifera and lauta may not be distinguished readily from 
each other.'· 

The palpebral lobes in X. filifera resemble Polydinotes, though their cephala 
have a rather different ornament; the axial ornament of the thorax, nevertheless, is 
similar in both and therefore confusing in the absence of supporting evidence 
such as the shape of the thorax, bispinosity of pleural tips, pygidial structure, etc. 
Finally, isolated decorticated cranidia of X. fili/era and X. davidsoni sp. noy. 
appear similar, but the strongly clavate glabella of the latter may prevent a possible 
confusion. 

Description: Xystridura fili/era is a relatively large trilobite which grew to a 
length of 80 mm - a quite common size within the subgenus. Its outline is oval, 
widest across the rear of the cephalon; the thorax subparallel in the anterior part, 
tapers moderately rearward; in the middle a pleura is about 1.2 of its axial lobe 
and in the furrowed part the pleura is slightly less than that lobe; hence the 
outline of a complete specimen reminds one of X. dunstani (PI. 25, fig. 1). In the 
free cheek the posterior margin is long, the border is relatively narrow (slightly 
less than its subocular part), and the genal spine is un advanced and undeflected. 

The cranidial features are well expressed, including the posterolateral border 
and furrows, which are distinct. The palpebral lobes, 0.6 of glabellar length, are 
of an average size; the lobes, however, are very broad (thick) and uplifted and 
relatively close to the axial furrows; the interocular cheek and lobes together are 
relatively narrow - 0.75 of glabellar width - and the distance of the posterior 
palpebral tip from the axial lobe is 0.4 of the width (transverse) of the ocipital 
lobe, less than in the Queensland species but reminiscent of Polydinotes and 
Inosacotes. The frontal rim widens laterally very little, or even not at all (as in X. 
gayladia, yaringensis, and fractal; the bacculae are prominent and well defined. A 
small occipital node is evident in some specimens (PI. 28, fig. 5). The glabella as 
usual in the genus is clavate and has three pairs of glabellar furrows. A special 
case of the anterior furrows is evident in Plate 29, figures 4-4b and commented 
upon below. Regarding the ventral cephalic structure, the rostral shield is relatively 
short with its rear tips level with the middle of the eyes (PI. 28, fig. 2). 
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Fig. 12. Xystridura /i/ifera nov. , CPCI0276, Sandover Beds, locality T51. A disarranged 
complete exoskeleton. 
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In the thorax the pleural tips in the anterior segments are short and somewhat 
advanced recurving spines, falcate in posterior segments (PI. 29, fig. 2) and 
undercut spines in the rear segment (PI. 28, fig. 2). The fulcra are strong and 
present in the first ten segments but suppressed in the rear. Pleural guides are also 
developed (Text-fig. 7, 8A). 

The pygidium· is transverse elliptical and widest behind its midline, which is 
about twice the length of the shield; the frontal margin is arched strongly forward 
-more than the posterior margin rearward; the margin between the posterior 
spines is arched gently forward. The pleural guides are strong (PI. 28, fig. 3a) and 
connected with a narrow but distinct lateral flange reminiscent of Centropleura 
phoenix (see Opik, 1961, p. 123). The marginal spines are relatively short. The 
four pairs of the furrows on the pleural lobes terminate in shallow elongate pits. 
The axial lobe is short, variable, around 0.5 - 0.6 of the length of the shield. It 
consists of two annulations and a long terminus with a rounded rear. The second 
(posterior) transverse furrow is shallow, or even interrupted in the middle. The 
pygidial doublure is very wide. 

The ornament consists of raised lines and is different on different tagmata: 
(1) in the cephalon the border bears somewhat irregular and dense lines, the 
occipital lobe a hapsidium of delicate lines, and fine lines are present on the 
glabellar flanks and front; (2) in the thorax the middle part of the axial lobe 
shows strong forward-arched lines; and on the pleurae longitudinal lines on the 
axial part are replaced abaxially by transverse lines which meet at the pleural 
tips; (3) the pygidial axial annulations have the same, but less regular, ornament 
as the axis of the thorax; rearward the ornament resolves into transverse lines 
which are developed behind, the terminus; on the pygidial pleural lobes the 
ornament is part line ate and part a weak meshwork of lines. 

Comment on illustrated specimens 

The holotype cranidium, Plate 28, fig. 1, is 15.0 mm long; it is a mould of the external 
surface. The right flank of the glabella is creased; the ornament on the occipital lobe' is 
clear, but on the glabell;:t obscure. 

The free cheek Plate 28, fig. 2, epe 10393 is 14.5 mm long, as preserved, to the tip of 
the genal spine; the rear tip of the relatively short rostral shield, opposite the middle of the 
eye, is evident. Associated is a pleura of the posterior segment of the thorax. 

The pygidium Plate 28, figs. 3 and 3a, epe 1.0394, is 13.5 mm long, which indicates an 
exoskeleton about 70-8.0 mm long. It is the mould of the external surface with the ornament 
well preserved. Note the pleural guides, and behind it the lateral flanges. 

The pygidium Plate 28, fig. 4, epe 1.0395, is 1.0.6 mm long; the doublure is wide, the 
ornament is not reflected internally. 

Specimens figures 1-4 come from collection Fl (NT272), Sandover Beds, Elkedra area, 
Northern Territory. 

The cranidium Plate 28, fig. 5, epe 1.0396 is 9 . .0 mm long: it is an external mould and 
its thick palpebral lobes and ornament are very similar to those of the holotype; note the 
occipital node. It is associated with a multitude of mostly flattened specimens (see PI. 29, 
figs. 3-5). Locality NT63, at Ammaroo, Elkedra area, Northern Territory. 

The anterior part of a thorax, Plate 29, fig. 1, epe 1.0397, is 16.0 mm long and belongs 
to an exoskeleton about 3.0 mm long; there are five segments whose anterior position is 
evident from the prominence of the fulcra and the short, almost non-falcate pleural tips. 
Note the ornament of the middle part of the axis (forward arched raised lines) and 'on the 
pleural tips (lines converging abaxially). It is the mould of the external surface. -
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The segment of the thorax Plate 29, fig. 2, epe 10398, is about 18 mm long as 
preserved. The pleural guide, fukra., and ornament are preserved; the pleural lobe is 
ornamented; the fragment represents most probably the seventh segment. For morphology 
see Text-figure 7A. Plate 29, figs. 1 and 2 also belong to collection F2 (NT272). 

The pygidium Plate 29, figs. 3 and 3a, epe 10399, is 4.0 mm long. The ornament is 
visible in figure 3. 

The cranidium PJate 29, figs. 4-4b, epe 10400, is 20.5 mm long. It is flattened, and lost 
the prominence of the palpebral lobes seen in Plate 28, figs. 1 and 5. The glabellar ornament 
of delicate lines is visible in figure 4b; in figure 4 (internal cast) and 4a (rubber cast of the 
exterior) the anterior glabellar furrows are 'triplicate' - a structure seen in some cranidia 
and accentuated by flattening. 

The fragment of an axial annulation, Plate 29, fig. 5 (also visible on the right palpebral 
lobe of fig. 4a), is about 3.5 mm; the articulating half-ring and the ornament restricted to 
the middle of the dorsum are preserved. 

Figure 3-5 come from locality NT63, Sandover Beds. at Ammaroo, Elkedra Sheet area, 
Northern Territory. 

The specimen Text-figure 12, epe 10276, is 55.0 mm long as preserved; the pygidium is 
10.0 mm long. 1t is decorticated and disarranged; traces of the ornament are still preserved 
on parts of the thorax, an oval body with moderately rearward conver·ging flanks is indicated; 
the piece contains numerous fragments of the same species. Locality NT5 1, Sandover Beds, 
Elkedra area, Northern Territory. 

Occurrence and age: Xystridura {iii/era sp. nov. is known only from the Sandover 
Beds of Northern Territory, but in great abundance, especially in sites at Ammaroo, 
Elkedra area. It is confined to the lower part of the Sandover sequence and its 
age, postdating Polydinotes triligata, is early Templetonian. 

XYSTRIDURA (X.) LAUTA sp. nov. 

(PI. 12, figs. 1-5). 

Material: The illustrated specimens are rather fragmentary, selected from a large 
number of less well preserved fragments. Two cranidia (glabellae), two free cheeks, 
and two pygidia are illustrated. 

HalO/type: The pygidium Plate 12, figures 1a-b, CPC 10328, is selected as the 
holotype. 

Diagnosis: Xystridura laula is a species of the subgenus Xyslridura with two 
externally developed annulations in the pygidial axis, distinguished by its wide 
border of the free cheeks (wider than half the cheek), slightly advanced genal 
angles, and wanting a cranidial posterolateral furrow and relief in the postero
lateral border. 

Differential diagnosis: Xyslridura milesi (Chapman) also has two annulations in 
its pygidial axial lobe, but the cheek border is about half as wide as the cheek, 
the genal spines are unadvanced or even somewhat falcate, and the posterolateral 
cranidial border is prominent; decorticated pygidia of X. {iii/era (q.v.) may be 
mistaken for [aula. 

Description: The cranidial rim in part of the glabella is very narrow, but widens 
rapidly to pass into the very wide border of the free cheek; this border at the 
mid-level of the eyes is about 0.63 of cheeks width, whereas in Xystridura 
miles; it is 0.5. The palpebral lobes, in the absence of palpebral furrows, are 
confluent with the interocular cheeks, and are as long as about 0.6 of the glabella. 
The glabella, as long as 1.8 of its rear width, is as slender as in X. milesi and 
templetonensis; the occipital lobe, however, 0.2 of glabellar length, is somewhat 
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larger than in these species. The pygidium is described in the comment (below), 
The test is smooth except for the cephalic border and pygidial rear, which bear 
terraced lines. 

Comment on illustrated specimens 

The five specimens that follow come from locality N27, 27 kmeast of Alexandria, 
Northern Territory; the rock is a coquinoid, originally with a silty and calcareous oolitic 
matrix. It is all silicified; the fossils are encrusted with quartz crystals filling the voids 
between the debris. Some of the quartz is visible in Plate 12, fig. la. 

The holotype pygidium, Plate 12, figs. la and Ib, epe 10328, is 10.5 mm long. The 
marginal spines are preserved in figure Ib, 'and the axial lobe in its counterpart, figure la; 
it is about 0.65 of shield length. ' 

The free cheek Plate 12, fif,o 2, epe 10329, is 16.3 mm long to the tip of the spine. 
It is the external surface of the test Note the very wide border wth terraced lines. 

The free cheek Plate 12, fig. 3, epe 10330, is 19.0 mm as preserved. It is an internal 
cast showing caecal veins augmented by secondary silica. The abrupt course of the posterior 
suture and the shape of the posterolateral limb can dearly be seen; . . 

The cranidial fragment Plate 12, fig. 4 epe 10331, is 11.5 mm long as preserved~ 

The frontal part of the rim and a part of the venulose preocular test are present. 
The fragmentary pygidium, Plate 12, fig. 5, ope 10332 is 14.0 mm long as preserved; 

a third weak axial annulation is indicated; each pleural rib is crested by an inter pleural 
vein. The associated glabella retains its test. 

Occurrence and age: Xystridura lauta sp. nov. occurs in a large number of 
fragments in silicified coquinoid, resting on the slope of an inlier of, and directly 
on, a Precambrian sandstone at locality N27; it also occurs occasionally in the 
Sandover Beds. Its age is Templetonian. It has been found only in the Northern 
Territory. 

XYSTRIDURA (X.) DAVIDSON I sp. nov. 

(PI. 31, figs. 1-4). 

Material: Folir cranidia and three pygidia are illustrated, selected from a large 
number of similar specimens; free cheeks and hypostomas are also available and 
exploited in the description. 

Holotype: The cranidium Plate 31, figures 1 (left) and la, CPC 10408, is selected 
as the holotype; it belongs to a mature specimen and both exterior and steinkern 
are preserved. 

Diagnosis: Xystridura davidsoni sp. nov., a species of the subgenus Xystridura, 
has an unornamented test, stout palpebral lobes relatively close to the axial 
furrows, and a pygidial axial lobe with three complete annulations; distinguished 
l::Jy its narrow cranidial rim, strongly expanded frontal part of the glabella (more 
than in any other species), and blunt pygidial terminus. 

Differential diagnosis: The three annulations of the pygidial axis in . X. davidsoni 
recall X. templetonensis, whose terminus, however, is not as blunt (subtruncate) 
as in davidsoni; furthermore, in davidsoni the palpebral lobes are closer ·to the 
axial furrows, and the glabella is more strongly expanded than in templetonensis 
or in any other Queensland species. The maximal width of the glabella is 1.4 -1.5 
of its rear width in davidsoni against 1.3 in templetonensis; and the distance of the 
anterior palpebral tips from the axial furrows in terms of glabellar width is 
0.1- 0.15 and 0.25 respectively. X. davidsoni and filifera sp. nov. have somewhat 
similar cranidia, but their pygidial structure and ornament are quite different. 
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Description: The cephalon is as long as about eight anterior segments of the 
thorax, whose flanks converge evenly rearward; the anterior pleural extremities 
are short, with slightly advanced curved spines, and in the rear segments these 
become gradually falcate; the resulting oval shape differs little from the other 
species of the subgenus. The border of the free cheek is slightly narrower than 
the subocular part, the genal spine is undeflected and un advanced and of a 
medium length; the rear genal margin seems shorter than in X. {iii/era sp. nov. 
It is also evident from decorticated free cheeks that the rear tip of the rostral 
shield reached the level of about the posterior third of the eye. In the cranidium 
the rim is slightly convex and visibly narrow, and widens only slightly abaxially, 
remaining narrower than the genal border; there is consequently a difference in 
the width of the genal border and the rim which is compensated by the width 
(length) of the dorsal part of the rostral shield. A remnant of the brim in front of 
the glabella is still present in cranidia 7.0 mm long; its disappearance is therefore 
delayed for about two more instars than in X. templetonensis (see under 'Morpho
genesis'). In meraspid cranidia the brim is well developed and the palpebral lobes 
are (as usual) far apart, leaving space for ocular ridges. These, however, disappear 
later and in the holaspids the anterior palpebral tips are close to the axial 
furrows; in terms of the glabellar width their distance, about 0.15 in smaller 
specimens, decreases in larger to about 0.08 - 0.1, while in X. templetonensis 
it is 0.5 and the ocular ridges are not obliterated. The palpebral lobes in terms 
of glabellar length are relatively short - 0.6 in small and 0.55 in ,larger 
cranidia - shorter than in X. templetonensis and X. {iii/era of similar 'size. The 
interocular cheek together with the palpebral lobe, about 0.8 of the glabella, 
however, is wide, owing to the slenderness of the rear half of the glabella. The 
glabella in front of the eyes, some 1.4 - 1.5 of its length, as already indicated in 
the diagnosis, is wider than in other species. In the pygidium the axial lobe, 0.7 
of shield length, has a blunt and sometimes slightly bilobed terminus. There are 
three complete annulations, and a very weak fourth may occur also in some 
specimens. 

The test is smooth except for the glabellar slope, which may show faint 
peripheral lines in exceptional material. 

Comment on illustrated specimens 
Plate 31, fig. 1 is a rubber cast of a yellow siltstone, the holotype cranidium (fig. la) on the 

left and a larger cranidium (fig. Ib) on the right. The surface of the test, originally smooth, 
is rough with irregularly distributed granules - apparently of dolomite. 

Figure la, tm;' holotype cranidium, epe 10408, is an internal cast, 11.1 mm long, a"d 
moderately flattened, retaining the prominence of the palpebral lobes. Figure 1 b, a larget 
cranidium, epe 10409, internal cast, 15.0 mm long, is On the right. The associated pygidium, 
about 4.5 mm long, shows· the blunt rear of its axis, accentuated by crushing. 

In Plate 31, fig. 2, epe 10410, the cranidium is 6.7 mm and the pygidium 4.1 mm long. 
The granulosity results from dolomite rhombohedra, some of which left behind rhombic 
pits. In the cranidium the glabella is out of touch wth the rim - a sign of immaturity. The 
pygidium is slightly distorted laterally and the axial rear appears therefore less blunt than in 
figure 1 b. Associated are Pagetia significans (Etheridge), Peronopsis, and Pentagnostus. 

The cranidium Plate 31, fig. 3, epe 10411, is 7.0 mm long; the frontal part of the glabella 
is stroogly expanded, about 1.5 of its rear width; one of the 'facial lines' is visible on the 
right, parallel to the anterior suture; the occipital node is rather small. 

The pygidium Plate 31, fig. 4, epe 10412, is 5.0 mm long; the rubber cast of the external 
surface is illustrated. The terminus is bluntly rounded; a fourth, almost imperceptible axial 
annulation is indicated; a marginal border is apparent and terraced lines are present along 
the margin, but the rest of the test is smooth. 
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In a cranidial fragment not illustrated, CPC 10281, 6.5 mm long, very faint ornamental 
lines can be seen on the flank ana front of the anterior half of the glabella. 

All described specimens were collected at locality N32, Elkedra area, Northern Territory. 

Occurrence and age: Xystridura davidsoni sp. nov. occurs in the Sandover Beds, 
Elkedra area, Northern Territory. It is abundant in the pebble deposits of the 
flood plains of the Sandover River. Its age is Late Templetonian, Zone of 
Ptychagnostus gibbus, passing into the P. atavus Zone. It is the youngest known 
species of its genus. 

XYSTRIDURA (X.) ALTERA sp. nov. 

(PI. 5, figs. 1-6; PI. 6, figs. 1-4; PI. 26, fig. 5). 

Material: Numerous specimens were examined, from many collections; 12 are 
illustrated; all specimens are more or less flattened. 

Holotype: The large cranidium, Plate 5, figure 1, CPC 10296, is selected as the 
holotype; complete specimens display the pygidium characteristic of the species. 

Diagnosis: Xystridura altera sp. nov. has a broad oval body with a narrow 
doublure, a smooth unornamented test, functional cephalic sutures, a relatively 
narrow axial lobe, and relatively short pleural extremities; it is distinguished by 
its narrow but laterally widening cranidial rim, the wide frontal part of the 
clavate glabella, the position of the anterior palpebral tips behind the level of 
the anterior glabellar furrows, and a relatively large elliptical pygidium with a 
narrow tapering and long axial lobe divided into 5-6 annulations and a terminus. 

Differential diagnosis: The diagnosis indicates a species of the subgenus Xystridura, 
close to the group of X. templetonensis; in this group, however, the pygidial axis 
is shorter and less subdivided; the pleural extremities are.)onger and the doublure 
wider. It somewhat resembles X. hamosa sp. nov., in which the pygidium has also 
five annulations, and whose difference from X. altera' is discussed under its 
heading. 

X. remorata sp. nov. is also similar in general aspect, as can be seen from its 
diagnosis and differential diagnosis. 

Description: Xystridura altera is a relatively large trilobite attaining a length of 
some 15 em, as evident from fragments. The convexity is low, as can be 
inferred from an uncompressed cranidium (CPC 10278, not illustrated) whose 
glabella, 28 mm long, rises only 4 mm above the level of the very gently sloping 
frontal limb. The body is broadly elliptical, as wide as the length of the thorax 
and the pygidial axial lobe together. The cephalon is semicircular and as long 
as nine segments of the thorax; the pygidiuin, 0.6 of the length of the cephalon, 
is relatively large, probably the largest among the known species of Xystridura. 
The axial lobe of the thorax is quite slender, as wide as 0,23 of the width along 
the fourth segment. In the same segment, one pleura measures 1.7 of the axial 
annulation, and the furrowed part of the pleura (between the axial lobe and the 
edge of the doublure) measures 1.45. 

The border of the free cheek widens slightly retrally, is flattened, and is slightly 
narrower than the sub ocular area, which carries the low base of the eye clean-cut 
by the ocular suture. The marginal furrow of the free cheek is distinct; it is 
confluent with the posterior marginal furrow, which is sinuate. The genal spine, 
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unadvanced and undeflected, is half the cephalon in .length. The frontal tip of the 
free cheek is a point defined by the perrostral and anterior facial sutures in the 
saine manner as in lnosocotes browni (Text-fig. 8). The anterior sutures, elegantly 
siriuate, diverge with their chords at an angle close to 120°. The posterior sutures 
are diametrical first, and cut the rear margin in a rather abrupt curve. In the 
cranidium the posterolateral limbs are small blades. The fulcra are ill defined and 
placed slightly adaxially from the posterior palpebral tips. 

The eranidial rim is convex and very narrow in front of the glabella, but 
flattens and widens gradually on the wings of the frontal area. The frontal marginal . 
furrow is distinct and has a dense row of tiny knobs, visible only in the best 
preserved specimens (epe 10278; not illustrated). The cranidial front itself is 
transverse elliptical and only slightly wider than the width across the palpebral 
lobes. . 

. The palpebral ,lobes are arcuate, visibly oblique and with uplifted rear tips. 
The palpebral furrows are seldom visible (PI. 5, fig. 1); where present, the broad 
bands of the palpebral lobes become apparent. The palpebral lobes are variable 
between 0.5 and 0.6 of glabellar length; their posterior tips are placed at a 
distance of 0.6 of the width of the occipital lobe from the axial furrows, and the 
anterior tips at 0.25 of glabellarwidth -on the same level. Inconspicuous oblique 
ocular ridges are present. The interocular cheek and palpebral lobe together are 
about 0.90fglabellar widthn-ihe baccuhie are long, elongate, and low. The postero
lateral border consists of a marginal flange and a narrow double ridge - probably 
a pair of major caecal veins. The occipital lobe is low, almost rectangular, and 
carries a very small median node close to its margin. 

The axial furrows are very shallow, but distinct; close to the glabella the pleural 
lobes of the cephalon slope generally adaxially, creating a shallow depression from 
the floor of which the glabellar slope rises in the opposite direction; an incised 
furrow is absent. The rear flanks of the glabella are concave and divergent to the 
level of the adaxial tips of the ocular ridges, where the expansion is maximal -
about (4, of the width in the rear and about 0.8 of glabellar length. The maximal 
width is attained through a quite conspicuous lateral bulge of the flank at the 
anterior glabellar furrows. The frontal, preocular half of the glabella is evenly 
rounded. The posterior glabeJlar furrows are oblique and alone in contact with 
the axial furrows; the middle furrows are horizontal, and the anterior slanting; 
the. glabellar lobes are gently swollen. 

In the thorax the pleural extremities are short spines becoming falcate in the 
rear segments, and their doublure is very narrow. The pleural furrows are narrow, 
deep, and long; the opisthopleuia (opik, 1961a) in their adaxial part are swollen 
into triangular cushions as seen in Plate 6, figure 3, but are inconspicuous in many 
specimens. The pleural fulcra are very weak in the anterior segments, and 
apparently' absent in the rear segments; articulating facets are absent as well. 

The pygidium is transverse elliptical and half as long as wide. Owing to the 
absence of facets and pleural fulcra the anterior margin is gently arched and 
lacks a straight transverse hinge-line; at the junction of the doublure and the 
anterolateral margin, however, small pointed projections - the pleural guides :..
are present, one on each comer (visible in PI. 5, figs. 3 and 4, and Plate 26, fig. 5, 
on the anterolateral corners). 
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The pleural lobes of the pygidium are gently convex; a marginal furrow is 
absent and a border is not evident (the reflection of the doublure excepted). Four 
pairs of pleural furrows are present; they curve' rearward, and the ribs in between 
widen rapidly towards the margin; interpleural grooves are fused and replaced by 
delicate raised lines, which, however, are erratic and may be even imperceptible. 
The marginal spines are relatively short; the posterior ones are retral and straight; 
the larger anterolateral spines are curved and undercut at the adaxial side. 

The pygidial axial lobe is long (variable about 0.'{5-0.8 of shield length), narrow 
(about ,0.25-0.27 of shield width), and strongly tapering to a rounded tip. The 
flanks are straight or even slightly concave. The: lobe has five well defined 
annulations and a terminus which in some specimens may show a weak and poorly 
defined sixth annulation. The pygidial doublure is evenly narrow, not quite 0.2 
of shield length. Its edge is wavy, slightly convex at the ribs and concave at the 
furrows; in one specimen (PI. 6, fig. 3) the doublure of the anterior spines has 
retained the embayment of the doublure of segments of the thorax. 

The test in all tagmata is smooth and even shiny. Caecal veins are present on 
the anterior limb and the free cheeks and are quite visible on internal casts. The 
ornament consists of terraced lines on the cephalic border and along the margin 
of the pygidium. 

The ventral structure of the cephalon is the same as in all other forms: (1) the 
rostral shield is large, reaching close to the genal angles, and a part in front is 
dorsal; (2) the free edge of the rostral shield has a dense row of tiny pits (hollow 
pustules); (3) the hypostoma has a pair of poster~lateral barbs. In general, the 
doublure of X. altera is narrow and evenly wide along the whole of the skeleton. 

Little is known of the morphogenesis. The glabella remains short and the brim 
is retained even to the onset of the holaspid stage, as se~ri in Plate 6, figure 2. The 
cephalon in this specimen is 5.8 mm long, but with~,~its long brim it is close 
to a 1.5 mm long specimen of Xystridura templetonensis, Plate 21, figure 6; the 
cranidium of templetonensis (same plate and figure) 3.7 mm long is almost 
brimless. 

Comment on illustrated specimens 

The two following complete specimens come from locality NTIS, on Barkly Highway, 
Northern Territory. 

The complete specimen Plate 6, fig. 3, is lost and its exact length remains therefore 
unknown; it was a holaspid 3 ·to 4 em long. It is, however, informative on the proportions 
of the tagmata, the numbers of segments, the shape of the body, and the structure of the 
pleurae. The pygidial structure is exceptional, probably unique; it has retained in its 
anterior segment the embayment of the adaxial edge of the doublure around the tip of 
the pleural furrow - a feature otherwise seen only in the thorax. 'The cephalon is about 
as long as 9 segments and the pygidium is 0.6 of cephalic length. 

The complete specimen Plate 6, fig. 2, CPC 10302, is 14.2 mm long; the matrix is 
pallid siltstone. Its thorax has the complete numbers of 13 segments of a holaspis, but the 
cephalon is meraspid: the glabella is short; the brim is unreduced, and the median ridge 
(stalk) in front of the glabella is evident. The pygidium is relatively small (0.4 of cephalon) 
and the cephalon is as long as 11 segments of the thorax. 

The next specimens come from a single locality, NT26b, 5: kin north of Alexandria, on 
the track to Brunette. The holotype cranidium, Plate .5, fig. 1, CPC 10296, is 30.0 mm long; 
the narrow rim widens laterally; the left ocular ridge is preserv.ed; anterior palpebral tips 
are behind the level of the anterior glabellar furrows; palpebral furrows are weakly 
indicated; and the bacculae are relatively large but very low. 
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The free cheek Plate 5, fig. 2, CPC 10297, is 16,5 mm to the tips of the genal spine. 
The posteror suture, the pointed anterior tip, and the.:junction with the dorsal part of the 
rostral shield are preserved. . 

The free cheek Plate 6, fig. 1 (on right, smaller cheek), CPC 10297, is 16.0 mm long (to 
the tip of the genal spine); it is associated with the free cheek of X. altera obtusa. 

The pygidia are discussed in order of decreasing size. 

The pygidium Plate 5, fig. 3, CPC 10298, is 15.2 mm. long and corresponds to a 
cephalon close in size to the holotype. It represents the outer surface of the test. The 
axial lobe has five annulations, but one or two more are perceptible in the terminus. The 
fused ini~h>leural joints are represented by delicate raised lines. 

The pyki'dium Plate 5, fig. 4, CPC 10299, is 15.0 mm. long; it is decorticated and shows the 
narrow doublure and the relatively short marginal spines; the interpleural lines are weak; 
five distinct' annulations and shadows of two more in the terminus are apparent. 

The pygidium Plate 5, fig. 5, CPC 10300, is 13.5 mm. long and shows the outer surface 
of the test. The interpleural lines are vague. 

The pygidium Plate 6, fig. 4, CPC 10304, is also 13.5 mm long. It is decorticated' but 
lacks the interpleural lines; the axis has six annulations. 

The smaller pygidium Plate 5, fig. 6, CPC 10301, is 8.5 m. long and represents the 
outer surface. The interpleural lines are prominent and the axis has five clear annulations. 

The pygidium Plate 26, fig. 5, is lost; the right spine is pathological, being split into two 
spines. The axis has five annulations. 

Occurrence and age: Xystridura altera sp. nov. occurs in the Northern Territory, 
especially in the Barldy Tableland, in many localities; it is described essentially 
froin material of locality N25(b), about 5 km north of Alexandria; material from 
locality N28 (on the Barkly Highway) is also included. The age is Middle 
Cambrian, Templetonian, early in the Zone of Ptychagnostus gibbus. 

XYSTRIDURA (X.) ALTERA OBTUSA subsp. nov. 

(PI. 6, fig. 1; PI. 26, fig. 4). 

Material. The available material consists of several free cheeks, two of which 
are illustrated. 

Holotype: The holotype of the subspecies is the free cheek Plate 6, figure 1, CPC 
10402. 
Diagnosis and differential diagnosis: The subspecies obtusa is distinguished by 
the absence of genal spines, which are present in X. altera altera. 

Description: The holotype is. 21.5 mm long and indicates a relatively large 
individual. Th~ fragmentary free cheek, Plate 22, figure 4, is lost. Its salvaged 
photograph indicates the presence of a very small, almost imperceptible knob on 
the genal angle - apparently an undeveloped spine. . 

Occurrence and age: The described material of Xystridura altera obtusa comes 
from iocality N25(b), 5 km north of Alexandria, Northern Territory; its age is 
Templetonian, Middle Cambrian. 

XYSTRIDURA (X.) REMORATA sp. nov. 

(pI. 30, figs. 1-7). 

Material: Seven specimens are illustrated: two cephala, a 'cephalon with part of 
the thorax, three pygidia each with a part of the thorax, and a hypostoma fused 
with the ro'stral shield: these have been selected from a larger number of specimens 
in several collections. 
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The specimens are of a general, more than taxonomic, interest: Plate 30, figures 
1 and 2 illustrate graphically the ventral cephalic structure common to all species 
of the genus, and figure 7 is a case of a non-lethal Jllonstrosity. 
Holotype. The cephalon and thorax, Plate 30, figure 3, CPC 10403, is selected as 
the holotype. 
Diagnosis and differential diagnosis: In its general aspect X. remorata sp. nov. 
appears close to X. altera sp. nov., but is quite different from other species of 
the genus. X. remorata is distinguished by its relatively short pygidial axis. of 
0.7 in the shield's length (0.75 - 0.8 in altera), of four annulations (5 to 6 in altera) 
and a moderately wide doublure of about 0.3 of the shield's length (less than 0.2 
in altera); in the thorax the doublure is very narrow in front but widens rearward 
consistently (narrow and of an even width in altera); and the axial lobe of the 
fourth segment, 0.3 of the total width, is wider than in altera (0.23). The cephalic 
characters are of a lesser diagnostic value, as seen from the following description. 
Description: Xystridura remorata sp. nov. is a large trilobite reaching 9 - 10 cm in 
length. In specimens of such size (collection E7, CPC 13950 and CPC 13951) the 
proportions of the tagmata are as follows: the cephalon, as long as eight anterior 
segments, is close to 0.33 of the total; the pygidium, as long as six rear segments, 
is 0.22 and therefore relatively large and longer than half of the cephalon, about 
0.65 - 0.7 of its length. The exoskeleton is oval, and in its middle, about 0.65 - 0.7 
(Battened) of its length. In the cephalon the border is almost Bat and the 
marginal furrow is shallow but clear. The genal angles, as in X. altera, are 
falcate with relatively short spines. The width of the interocular cheek (including 
the palpebral lobe) is variable - some 0.8 - 0.9 glabella (in altera it is 0.9) -
and the length of the palpebral lobes, about 0.5, is also close to altera. In the 
pygidium the axial lobe, 0.3 of shield width, is somewhat wider than in altera. 
Externally, the edge of the doublure is marked by a paradoublural line. 

The rostral shield is large, with tips reaching the level of the occipital furrow, 
but not quite the rear tip of the palpebral lobes. The test is ornamentless, smooth. 

Comment on illustrated material 
The cephalon Plate 30, fig. 1, CPC 10401, together with the two segments of the 

thorax is about 22.0 mm long; the hypostoma is reflected on the collapsed glabella; the 
rostral shield is displaced and its outer edge and rear tip are partly covered; no palpebral 
furrows are evident; the free cheek and the cranidial rim are disunited and the triangular 
point of the interception of the cheek margin and the dorsal part· of the perrostrl\l sUJw-e 
is exposed and isolated. Localty Fl, Elkedra area. 

The hypostoma and the rostral shield, Plate 30, fig. 2, rubber cast of CPC 10402, are 
together 13.0 mm long. The rostral shield shows its dorsal part; the shields are fused and 
the hypostoma rests in the rear margin of the rostral shield. Locality E7, Elkedra area. 

The holotype, Plate 30, fig. 3, CPC 10403, has a cephalon 25.7 mm long. The palpebral 
lobes are cut off by the ocular base of the free cheeks, which are slightly displaced 
adaxiaUy; the course of the perrostral suture within the free cheek is evident; the genal 
spine is short; the doublure of the thorax visibly widens rearward. Locality E7, Elkedra 
area. 

The specimen Plate 30, fig. 4 (pygidium and posterior part of thorax), CPC 10404, is 
28.5 mm long; it supplements the holotype. The notch in the pygidial terminus appears 
accidental; note the relatively wide doublure and the deeply undercut anterolateral spines. 
The anterior margin of the pygidium is arched forward only moderately. Locality E7, 
Elkedra area. 

In the fragment of the rear part of an exoskeleton, Plate 30, fig. 5,· rubber cast of CPC 
10405, the pygidium is 14.3 mm long; the test is smooth, but for the usual marginal t.ei'raced 
lines; the paradoublural line is welI expressed. Locality F1, Elkdra area. 
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The cephalon Plate 30, fig. 6, CPC 10406, is 20.8 mm long, completely flattened and 
slightly corrugated. Note the well exposed right posterolateral limb, Locality F5, Elkedra 
area. 

In the fragment Plate 30, fig. 7, rubber cast of CPC 10407, the pygidium is 11.7 mm 
long. It is asymmetrical -- the left pleural lobe is larger than normal; it 'belonged to an 
individual whose right margin was damaged at an earlier moulting; the subsequent regener
ation was incomplete, as evident from the abnormally small posterior, and disfigured anterior, 
marginal spine. Collection N37, of Sandover River pebbles. 

Occurrence and Age; Xystridura remorata sp. nov. occurs at many sites in 
the Sandover Beds of the Elkedra area, Northern Territory. The age is early 
Templetonian. 

XYSTRIDURA (X.) SANDOVERENSIS sp. nov. 

(PI. 26, fig. 3; PI. 27, figs 4a and 4b). 

Material: Only two specimens of X. sandoverellsis have been found: the exo
skeleton Plate 26, figure 3, which was lost in a fire and whose singed photograph 
is reproduced here; and the subsequently collected exoskeleton (collection N33), 
Plate 27, figs 4a and 4b, CPC 10391, which is the holotype. It is 38.2 mm and 
its cephalon is 18.6 mm long. In the burned specimen the thorax of 13 segments, 
a part of the pygidium, and the free cheek are evident; its authentic photograph 
supplements the less complete holotype. 

Diagnosis: Xystridura sandoverensis is a species of the subgenus Xystridura; it is 
distinguished by (1) the evenly narrow cephalic rim not expanding laterally; (2) 
the narrowness of the palpebral lobes; (3) the relatively large distance of the 
anterior palpebral tips from the' axial furrows, of about 0.36 of glabellar width; 
(4) very long pleural cushions filling a larger part of the channel-like pleural 
furrows; (5) short retral pleural spines; and (6) extremely narrow doublure. 

Differential diagnosis: \Vithin the subgenus Xystridura, X. sandoverensis differs 
from other species by the large distance of the palpebral lobes from the axial 
furrows in the first place; this position of the palpebral lobes, however, is reminis
cent of Galahetes (q.v.), a comparison supported by the narrowness of the rim 
and well expressed caecal veins fanning out from the adaxial rear corners of the 
interocular cheeks; in Galahetes, however, a brim is present (sandoverensis is 
brimless),. the test is granular. (smooth in sandoverensis), the pleural tips are 
double, tIre' fulcra are prominent, and the pygidial frontal margin is straight. In 
X. sandolVerensis, as in all species of Xy§ti-idura, the fulcra disappear in the 
posterior, part of the thorax,·, the pygidial -margin is arched forward, and the 
pieur.aLtip~;.are simple. . " ;". '", .. - . 

Description (abridged): The' slei1der and' short genal spine is undefiected and 
unadvanced; the palpebral 18~.e, 0.45 of glabellar length, is the shortest among 
the species of the genus; the glabella is strongly clavate, expanded to about 1.5 
of its width in the rear. The posterolateral cephalic border is prominent but 
narrow. 

Occurrence and age: Both specimens of X. sandoverensis come from the Argadar
gada gibber; the holotype is embedded in a piece of chert, collection N33, . from 
about 10 km west of the Argadargada Billabong; the piece contains also an 
oryctocephalid .of a species found at locality N32 of the Sandover Beds; the age 
is therefore the Zone of Ptychagnostus gibbus, as shown in the chart, Text
figure 3.,:,~·.:: 
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XYSTRIDURA (X.) FRACTA sp. nov. 

(PI. 10, figs. 2-5; PI. 11, figs. 1-3). 

Material: Five cranidia and one pygidium are illustrated from an ample supply 
of material. Well enough preserved free cheeks could not be obtained, and pygidia 
are rare; but the collection includes a wen preserved hypostoma and fragments 
of rostral shields. The tests are mostly fragmented as seen in Plate 10, figure 3, 
and many are slightly distorted tectonically. The matrix is a friable, crumbling, 
hygroscopic, more or less noduhir marl. 

Holotype: The cranidium Plate 10, figure 5, the best preserved, is selected as the 
hol?type. 

Diagnosis: Xystridura fracta sp. nov., having no ornament on the test and a free 
pygidium not fused with the axial lobe of the thorax, is a species of the subgenus 
Xystridura; it is distinguished by the combination of the following characters: 
(1) a relatively wide, plectrum-like preglabellar ridge, (2) an evenly wide cranidial 
rim, (3) long palpebral lobes about 0.65 of glabella, (4) broad and elevated 
palpebral lobes, (5) no veins on the interocular cheeks, (6) relatively short 
occipital lobe about 0.18 of glabella, (7) two. distinct axial annulations in the 
pygidium, and (8) a relatively long pygidial axial terminus. 

Differential diagnosis: Of the characters entered in' the diagnosis the width of 
the plectrum-like pregabellar ridge (which disappears in larger specimens) is, 
apparently, unique; the evenly wide rim is shared only with Xystridura gayladia 
sp. nov. and separates X. fracta from all other species; in X. gayladia the 
palpebral lobes are also as large as in fracta, but the interocular cheeks are 
venulose, the occipital lobe is long (0.23 of glabella), the pygidial axial lobe has 
four annulations, and the terminus is diminutive. . " 

Description: Most of the descriptive data are evident in the diagnosis and the 
comment on illustrated specimens (below). The glabella is, as in X.gayladia, very 
long, about 1.85 - 2.0 of its rear width, but its front leaves the marginal furrow 
clear and does not touch or intrude the rim. The palpebral tips are close to the 
glabella - more than in the Queensland species of Xystridura. The postero
lateral furrow is deepened and distinct. In the pygidium, which is somewhat wider 
than twice the length, two complete axial annulations are apparent mid a third, 
incomplete, is indicated by lateral notches. Its margin is probably minutely 
denticulate. 

Comment on illustrated specimens 

Some of the specimens are illustrated twice or thrice, in· different magnifications and 
illuminations, for a better presentation of detail, shape, and convexity. 

The cranidium Plate 10, fig. 2, CPC 10321, is 8.8 mm long. It~ broad and elevated 
palpebral lobes are undistorted and palpebral furrows are apparent; the occipital node is 
visible. 

The cranidium Plate 10, figs. 3a and 3b, and Plate 11, fig. 3, CPC 10322, is 19.5 mm 
long and belongs to a relatively large individual (about 6 cm). It is distorted laterally and 
its test is a mosaic of fragments; the preglabellar ridge, which is almost completely 
obliterated during the growth of' the glabella, is collapsed and the palpebral lobes 'are 
flattened. Tiny knobs are evident in the frontal marginal furrow. 

The cranidial fragment Plate 10, fig. 4, rubber cast of cpe 10323, is 10.5 mm long 
(diagonally). It shows the smooth, unornamented test, the terraced lines on the rim, a,nd 
the elevated palpebral lobe., <[ 
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The holotype cranidium, Plate 10, fig. 5, CPC 10324, is 15.0 mm long; the test is 
preserved. The palpebral lobes are about 0.65 of glabella, and the distance of the rear 
palpebral tips from the axial furrows is 0.5 of the width of the occipital lobe (0.4 in X. 
gayladia. Owing to the length of the glabella the preglabellar ridge almost disappears. 

The cranidium Plate 11, figs. la, b, CPC 10325, is 11.-0 mm long as preserved; its 
preglabellar broad ridge is exposed and the wing of the frontal limb is delicately venulose. 
Associated is a fragment of a rostral shield. 

The pygidium Plate 11, figs, 2a - 2c, CPC 10326, is 6.5 mm long. Its test is fragmented; 
in the rubber cast terraced lines are evident; pits are prominent at the tips of the furrows on 
the pleural lobes; the axial lobe is 0.6 of shield length. 

Occurrence and age: Xystridura fracta sp. nov. comes from a single locality 
between the Mootwingee Range and Mount Wright, western New South Wales, 
from an unnamed formation; its age is earliest Templetonian. 

XYSTRIDURA (X.) GAYLADIA sp. nov. 

(PI. 7, figs. 3-6). 

Material: Two cranidia and two pygidia are illustrated; the specimens are not 
flattened; the matrix is a dark bituminous limestone. 

Holotype: The larger cranidium, Plate 7, figure 4, is selected as the holotype 
because its frontal part is the better preserved. 

Diagnosis: Xystridura gayladia, having an unornamented test and a free pygidium, 
not fused with its axis to the thorax, belongs to the subgenus Xystridura: it is 
distinguished by its convex and evenly wide rim, long palpebral lobes (0.65 of 
glabellar length) placed relatively close to the axial furrows, long occipital lobe, 
and short pygidial axial lobe with a small terminus. 

Differential diagnosis: The glabella of X. gayladia is relatively slender and 
reminiscent of X. templetonensis (compare the uncompressed cranidium PI. 13, 
fig. 5). The rim of templetonensis, however, is relatively flat and widens laterally, 
the palpebral lobes are shorter and more apart, and the occipital lobe is also 
short. Long palpebral lobes close to the glabella are also present in Polydinotes 
verticosa, which is quite different in other aspects. The closest to X. gayladia, 
however, is X. fracta sp. nov., as seen from its diagnosis and differential diagnosis 
(q.v.). . 

Description: The frontal margin of the cranidium is prominently arched forward 
and the marginal furrow is deep but narrow. The palpebral lobes are thickened 
and elevated, but no clear palpebral furrows are developed; the lobes, ·as long as 
0.65 of glabellar length, are close to the glabella; even the distance of their 
posterior tips from the axial furrows is only 0.4 of the width of the occipital lobe. 
The bacculae are prominent, and in casts the interocular cheeks are covered by 
caecal veins radiating from the bacculae in a manner seen also in Galahetes 
fulcrosus. The occipital lobe, about 0.23 of glabellar length, has a retrally arched 
margin, and a distinct median node. In other species it is close to rectangular and 
shorter - somewhat less than 0.2 of glabella length. The glabella is relatively 
long, with a length of 1.85 - 2.0 of its rear width. The test is smooth. 

The pygidium is transverse elliptical, and as wide as 1.3 of its length; the 
anterior margin is arched forward and the rear has the usual two pairs of spines, 
which are relatively short; the margin is also minutely denticulate. The four pairs of 

72 



furrows on the pleural lobes terminate at the ill defined border. The axial lobe is 
short, around 0.55 of shield length, and divided into four annulations and a low 
and diminutive terminus; the three anterior annulations are distinct, but the fourth 
is externally very weak, but internally quite clear. The posterior annulations are 
arched retrally. 

Comment Oil illustrated specimens 

The cranidium Plate 7, fig. 3, epe 10307, is 7.1 mm long. Its anterolateral wings are 
lost; the test on the glabella is partly preserved; on the peeled interocular cheeks caecal 
veins are visible fanning out from the bacculae. 

The holotype cranidium, Plate 7, fig. 4, epe 10308, is 8.3 mm long. Its glabellar front 
is rounded somewhat more than in the preceding specimen. 

The pygidium Plate 7, fig. 5, epe 10309, is 4.7 mm long; in its axial lobe four 
annulations and the small size of the terminus are evident. 

The pygidium Plate 7, fig. 6, epe 10310, is 3.5 mm long and therefore small. The 
minute marginal denticulation is partly preserved; the posterior fourth axial annulation 
is indistinct because its defining transverse furrow is interrupted in the middle. 

Occurrence and age: Xystridura gayladia sp. nov. comes from a single site, 
locality AS33, Alice Springs area, Northern Territory; its age is Ordian, Middle 
Cambrian. 

XYSTRIDURA (X.?) YARINGENSIS sp. nov. 

(PI. 24, fig. 4). 

Material: The examined material consists of two cranidia and two fragmentary 
pygidia. The illustrated cranidium is the holotype. 

The species belongs to the subfamily Xystridurinae, but its subgenus remains 
inconclusive because of the fragmentary state of the material. 

Diagnosis: X. yaringensis is distinguished by its forward arched glabellar front, 
wide and relatively flat cephalic rim, very thick palpebral lobes extended into 
short and depressed ocular ridges, a rather short plectrum, and a trigonal occipital 
lobe. 

Differential diagnosis: Some affinity with X. fracta seems a possibility; but in 
fracta the palpebral lobes are less robust and the glabellar frontal part is more 
convex and wider than in yaringensis. 

Description: The holotype cranidium, CPC 10380, an external mould in chert, 
is 10.0 mm long. This size indicates a holaspid exoskeleton some 25 mm long. The 
rim is wide and relatively flat and somewhat wider in the middle than on the 
sides: in most species of Xystridura, however, it widens laterally, and in two 
(X. gayladia sp. nov. and X. fracta sp. nov.) it is evenly wide. The frontal marginal 
furrow is deep, but interrupted in the middle by a plectrum. The palpebral lobes 
are very long (not less than 0.7 of glabella), wide and thick, reminiscent of 
Polydinotes verticosa sp. nov. The glabella, compared with other species, is short, 
with a length of 1.6 of its width in the rear, and its posterior lateral furrows are 
also short. The occipital lobe bears a median node and is, apparently, triangular 
as in X. gayladia, which is distinguished by its long glabella. The test is minutely 
granulose (as in Galahetes) and the ornament is best preserved on the rim. 

In the 'pygidium (not illustrated; CPC 10380A and 10380B) the axial lobe, 
about 0.5 - 0.6 of shield length, is very prominent; it has two annulations and a 
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short well defined· terminus. Each annulation and. the anterior part of the 
terminus carry a pair of low nodes. A concave border, up-sloping towards the 
margin, is also apparent. 

Occurrence and age: The specimens were collected at locality M262 in a small 
outlier of the Beetle Creek Formation, in chert just above Ordian beds with 
Redlichia mayalis, R. vertumnia, and R. versabunda. Associated with it is a 
Pagetia (sp. indet.). The age is late Ordian - older than the initial Templetonian 
fauna with Peronopsis and Xystridura tempietonensis. . 

XYSTRIDURA NEGRINA sp. nov. 

(PI. 7, figs. 1 and 2). 

Material: The illustrated material consists of a cranidium and a pygidium selected 
from a large number of specimens singed in a fire. 

Holotype: The cranidium Plate 7, figure 1, CPC 10305, is selected as the holotype; 
it is incomplete, but displays the essential diagnostic characters of the species. 

Diagnosis and differential diagnosis: A species of the genus Xystridura but not 
attributable to any of its named subgenera; negrina has an unornamented test and 
functional anterior sutures (like the subgenus Xystridura) , a thorax of 12 free 
segments with the thirteenth fused with its axial lobe to the pygidial axis (as in 
lnosacotes and Polydinotes); and is distinguished by its broad glabella, forked 
ocular ridges, narrow palpebral lobes defined by palpebral furrows, and three 
annulations in the pygidial axis. 

The ocular ridges are forked at their adaxial ends and reminiscent therefore 
of Protolenus. 

Description: The holotype is 17.5 mm long as preserved. The maximum width 
'of the glabella across the tips of the ocular ridges is about 1.2 of its width in the 
rear; so its rear is wider than in any other species. The anterior tips of the 
palpebral lobe are continuous with the ocular ridges, which are forked and 
prominent. The bacculae are elongate and moderately swollen. The palpebral 
lobes are about 0.6 of glabellar length. Two elongate median nodes are visible 
on the glabella; the second glabellar furrows are enclosed in a pair of weak 
transverse furrows, each apparently bordering a pair of muscle spots (transected 
by the glabellar furrows). 

The pygidiumPlate 7, figure 2, CPC 10306, is 8.5 mm long. The axial lobe is 
relatively short, slightly longer than half the shield, which is transverse-elliptical 
with a strongly forward-arched frontal margin. Its spines are moderately long. 

The structure of the frontal part of the cranidium is evident in fragments CPC 
10283 and 10284, which are not illustrated. The rim is broad and flat and widens 
slightly laterally; the knobs at its rear are relatively prominent and are also 
present in the free cheek; the front of the glabella is separated clearly from the 
-rim by the shallow marginal furrow (interpretable also as a reduced, very narrow 
brim), and the glabellar front is evenly rounded. 

Occurrence and age:Xystridura negrina is very common in Mount Panton, 
Northern Territory, in limestone attributed to the Shady Camp Limestone of the 
Negri Group; fragments occur also in Western Australia below the Linnekar 
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Limestone, of the same group, in Linnekar Creek. In Mount Panton X. negrina is 
associated with Redlichia amadeana; its age is Ordian and older than Redlichia 
forresti (Etheridge Jr), which is common in the Linnekar Limestone, and older, 
therefore, than the Shady Camp Limestone: 'of Traves (1955, see also opik, 1970). 

Genus GALAHETES_ nov. 

The type species of Galahetes is G. fulcrosus sp. nov. 

Galahetes belongs to the subfamily Xystridurinae, as can be concluded from the 
following characters: (1) the glabella is clavate; (2) the palpebral lobes (eyes) are 
large, arcuate, and placed opposite the posterior half of the glabella; (3) its rostral 
shield extends into the free cheeks and the perrostral suture in front of the 
cranidium is dorsal; (d) the cephalon is bacculate; (5) the thorax consists of 13 
segments; and (6) the pygidium has marginal spines, fused pleural lobes, and an 
annulated axis, and is about as long as in Xystridura and its subgenera. 

Diagnosis: Galahetes gen. nov. is distinguished by the following characters: (1) the 
cephalic border, including the cranidial rim, is evenly wide (not expanding as in 
Xystridura) and very narrow; (2) the eyes (palpebral lobes) are far apart and the 
ocular ridges are long and prominent; (3) the preglabellar brim is retained 
in holaspid instars; (4) the pleural fulcra are very prominent and the fulcral lines 
(like the eyes) are far apart; (5) facets and pleural stops are well developed in 
all segments; (6) projecting pleural guides are absent; (7) the pleural extremities 
are bispinose; (8) the frontal pygidial margin is straight and the pygidium freely 
articulating; (9) each pygidial axial annulation carries a pair of nodes; (10) the 
doublure of the exoskeleton is extremely narrow. The test is minutely granulose. 

Differential diagnosis: The rim is also evenly wide in two species of Xystridura 
(gayladia nov. and fracta nov.), but still much wider than in Galahetes; a brim is 
present in meraspids of Xystridura, but not in its holaspids; and Galahetes and 
Polydinotes share the bispinosity of the pleural extremities. Galahetes and Xystri
dura are, however, rather disparate regarding all other characters of their generic 
diagnosis. Galahetes and Xystridura with its subgenera have in common a large 
rostral shield, a dorsal position of the cranidial section of the perrostral suture, 
large eyes, clavate glabella, 13 segments of the thorax, and a fused pygidium -
the characters of the subfamily Xystridurinae. 

GALAHETES FULCROSUS sp. nov. 

(PI. 16, figs. 1-4; PI. 17; PI. 18, figs. 1-3; PI. 19; figs. 1-5; PI. 20, figs 1 and 2; 

Text-figs. 7C, 13). 

Material: Some 25 specimens are illustrated, selected from a collection of several 
hundred. The large number of illustrations is useful but accidental, because on 
parts of the bedding planes the fossils are densely crowded together. The sample 
of a population consists of late meraspids and holaspids; but no protaspids and 
early meraspids are present among the swarms of exuviae and skeletons. 

Holotype: The exoskeleton Plate 17, CPC 10348, is selected as the holotype; it is 
a holaspis displaying the characters of all tagmata. 

Diagnosis: Galahetes fulcrosus is the only known species of its genus; its 
diagnostic characters are included, therefore, in the generic diagnosis, although 
some may have a restricted, specific value. 
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General habit and morphogenesis: Galahetes fulcrosus is of a medium size, 
attaining a length of some 50 mm. Flattened specimens are broadly oval (not 
elliptical), widest across the rear of the cephalon, parallel-sided in the anterior 
part of the thorax. Unfiattened (or less flattened) specimens (PI. 19, fig. 5) with 
down-sloping geniculate free pleurae and cheeks outside the eyes and convex 
frontal limbs are relatively slender but remain oval. The relief is strong; the axial 
lobe with the glabella are moderately arched upward above the proximal pleural 
lobes, which are flat, horizontal, and bounded by the bowed and well separated 

. fulcral lines - the knuckles of the fulcra; the flanks of the thorax are serrate 
with advanced claws of the pleural spines. All furrows, lobes, bacculae, axial 
lobuli, and pleural cushions are well defined except for the rear of the pygidial 
axial lobe, which is low and almost diffuse. The cephalon is semicircular and 
large, as long as nine anterior segments in holaspids, and ten in late meraspids. 
Its peripheral border is convex and evenly narrow and continuous with the 
undeflected and unadvanced genal spine, which is as long as about four segments. 
The thorax of 13 segments is half the length of the whole, and the pygidium 
0.5 - 0.37 of the cephalon, but somewhat shorter in smaller specimens. 

M (P) 452 

Fig. 13. Gall/hetes fulcrosus nov., pygidium reconstructed. 

The morphogenesis is evident from the late meraspid to an advanced holaspid 
period. Several juvenile characters are reduced rather slowly: (1) the brim, which 
disappears quite early in Xystridura, persists in Galahetes into its late instars but 
becomes, together with the very narrow rim, gradually shorter: in the meraspid 
Plate 16, figure 2 it is about 0.3 - 0.32, and in the holotype (PI. 17) 0.22 of 
glabellar length, in which the brim and the rim are about equal. Concurrently the 
preocular part of the glabella grows from 0.33 to 0.4 of the glabella;. (2) the pre
glabellar median ridge is retained; (3) the macropleural spine of the second 
segment, as long as 5 - 6 segments in Plate 16, figure 2 (total length of about 11 
mm restored), is in the holaspid Plate 18, figure 3 (total restored length 21 mm) 
only about one segment long, and somewhat shorter in Plate 18, figure 2 
(restored - 25 - 26 mm); in the holotype this pleural extremity is only little 
stronger than in the pleura next to it; and (4) the full number of 13 segments was 
attained by the acquisition of two final segments during the growth from 11 mm 
to 16 mm in length of the integument. 

Description (of sclerites): In the free cheek the lateral and posterior marginal 
furrows are both distinct and join at the genal angle. The border is narrow and 
convex; the interocular area is moderately convex and in casts is covered with 
osculating caecal veins. Principal genal veins (Opik, 1966, p. 172) are visible 
in Plate 16, figures 1 and 2, and Plate 18, figure 1. 
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The sutures are functional. The posterior sutures are short and cut the margin 
in line with the middle of the palpebral edge, at a cons~derable distance from the 
genal angle. The anterior sutures are sinuate and divergent, at about 105 - 110° 
in flattened specimens. 

The structure of the cephalic border, its doublure, and the rostral shield is the . 
same as in Xystridura (Text-figs. 8 and 11), but the rim is delicate and the rostral 
shield even more so in Galahetes fulcrosus. The narrow dorsal part of the rostral 
shield is evident in Plate 16, figure 2, and the displaced shields are visible in Plate 
16, figure 3 and Plate 18, figure 1. The rear tips of the ventral part of the rostral 
shield remain somewhat short of the mid-level of the eyes; they can be seen in a 
cephalon 23.5 mm long (CPC 10282, collected by J. H. Shergold), not illustrated. 

The ventral sides of the rostral shield and of the equally very narrow genal 
doublure are angulate. 

The cranidium is less than 1 mm shorter than the cephalon. Its rim is evenly 
narrow (not expanding laterally) and convex; the frontal marginal furrow is distinct 
but narrow; the frontal limb is transverse elliptical and somewhat wider than the 
shield across the palpebral lobes. The preglabellar ridge is low and narrow; it 
probably opposes the. stalk connecting the hypos tom a with the rostral shield. The 
posterior cranidial border is a narrow raised ridge, and the posterolateral margin 
to the tips of the posterolateral limbs is wide, about 1.3 of the occipital lobe. The 
marginal furrow is shallow and broad. The distance from the posterolateral 
cranidial tips to the cephalic margin is also large, as wide as the occipital lobe. 

The palpebral lobes are arcuate, narrow, elevated, and especially prominent in 
the rear, and as long as 0.5 of the glabella in larger and about '0.6 in juvenile 
cranidia; the glabella itself, however, is also slightly shorter in juveniles. The lobes 
are far apart; the distance of their tips from the axial furrows in the rear equals 
the width of the glabella, and is in front about 0.4 of the glabella at its widest. 
The ocular ridges are slanting and as prominent as the palpebral lobes, from which 
they are inseparable. The interocular cheeks are horizontal and almost flat and 
somewhat wider than the glabella. The bacculae are subcircular, swollen, and 
placed about opposite the rear glabellar lobes. The occipital lobe has a straight 
front and a pair of swollen lateral lobules, and is arched rearward and bears a 
low median node. The occipital furrow is broad and straight and has a pair of 
lateral elongate pits. The axial furrows are distinct and narrow and accentuated 
in collapsed and creased specimens. 

The glabella is clavate. The rear flanks are concave and divergent as far as the 
palpebral lobes, where the glabella expands to 1.5 of the width in the rear. The 
frontal, preocular part of the glabella is almost semiglobose, with a semicircular 
outline; posterolaterally it is lobate and overhangs the lobes immediately behind it. 
The glabellar lobes are distinct and swollen. The posterior glabellar furrows are 
strongly oblique, the middle furrows horizontal, and the anterior slanting. All 
furrows are relatively deep and, in less flattened material, connect the axial 
furrows. 

The cephalic caecal veins are graphic and best seen in internal casts. On the 
brim the veins radiate from the ocular ridges and the glabellar front and are 
moderately branching. On the interocular cheeks the veins are dendritic and even 
osculating and fan out from the bacculae. 
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The cephalic ornament consists of a dense and minute granulation on the glabella 
and the occipital lobe ane!- of small papillae scattered over the brim, free cheeks, 
and interocular cheeks. 

In the thorax of Galahetes fulcrosus the axial lobe is slender, and tapers to 
about 0.63 of its anterior width; it is also narrow, about 0.23 of the width of the 
body in its middle part. The axial furrows are narrow and deep, and the annulations 
carry a pair of prominent triangular anterolateral lobules defined by a slanting and 
deep furrow. The articulating half-ring is relatively large and convex and adapted 
to a considerable amplitude of pleural rotation. The proximal hinged parts of the 
pleurae between the fulcra and the axial furrow decrease rearward, following the 
retral convergence of the fulcral lines. A proximal anterior pleura is as wide as the 
axial lobe; in the fourth to fifth segment it is wider, about 1.2 of the axis, but in 
the rear segments the axial lobe is once more as wide as the hinged part of the 
pleura. The pleural furrows are broad channels between the prominent and narrow 
marginal borders which are a peculiarity of the pleural structure of G. fulcrosus; 
the propleural ridge swings rearward from the fulcrum and serves as a pleural 
stop behind the facet; the frontal edge of the facet is sharp and angular, but the 
pointed pleural guide seen in Xystridura is absent. Adaxially, the pleural furrows 
are filled with the swollen triangular and attenuated cushions; and abaxially the 
pleural furrows terminate at the base of the pleural extremity, at the edge of the 
doublure. 

The distal, free parts of the pleurae, abaxial from the fulcra, are short, about 
0.34 of pleural length in the middle of the thorax, and three different kinds of 
pleural extremities are evident: (1) the anterior extremity is a slightly curved 
triangular blade with one simple pointed tip; (2) the second segment is macro
pleural with a long retral spine in meraspids and early holaspids; it becomes later 
reduced to a falcate spine, which remains, however, relatively large; this extremity 
is probably simple, though possibly a very delicate and short posterior spine is 
present but escapes observation; and (3) in the rest of the segments the pleurae 
are tipped by the two claw-like recurved spines of which the propleural is slightly 
longer and thicker than the opisthopleural spine (diagram, Text-fig. 7). 

The doublure of the thorax is extremely narrow. The edge is curved around 
the tip of the pleural furrow, reaching the fulcrum in the rear and terminating 
in front apparently at the angular point of the facet. 

All fulcral je,ints in the thorax are prominent knuckles and the geniculation of 
the free pleur~e is quite abrupt. The distance of the fulcra and fulcral lines froIp 
the axial furrows is larger than the width of the axial lobe: in the anterior segments 
it is about 1.5, in the middle 1.3, and in the rear slightly over 1.0 of that lobe. 

A small axial (median) node is present in each of the two anterior segments. 

The ornament of the axial lobe of the thorax consists of the same minute and 
dense granulation as in the glabella. 

The pygidium is transverse and almost semi-elliptical, with a straight frontal 
margin and widest between its lateral margins; its width is around 2.3 - 2.5 6f the 
length. The fulcral distance from the axial lobe equals the width of the axial lobe. 
Consequently, the frontal margin was functional as a hinge of the articulation of 
the shield. Moreover, triangular facets are present at the anterolateral corners 
bounded by the elevated anterior pleural ridges - the pleural hinge-stops. The 
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pleural ribs and furrows are curveq and swept rearward. In detail (Text-fig. 13) the 
two anterior pleurae are petaloid, expanded abaxially and separated from each 
other by the very deep interpleural groove; each margin of the pleurae is well 
defined by an elevated ridge and the floor between the ridges is the broad pleural 
furrow; so the structure of the pleurae is a modification of the pleural structure 
of the thorax. Furthermore, as in the thorax, each of the pygidial pleurae has two 
marginal spines - a large propleural and, behind it, a small opisthopleural spine. 
The spines of the anterior segment are the strongest. A third posterior pair of 
pleurae is separated from the second by deep retral interpleural grooves; a pair 
of short spines, close together, on the rear margin may correspond to the third 
pleurae. The rear margin of the pygidium is also minutely and densely denticulate. 

The axial lobe of the pygidium is narrow, about 0.22 of the greatest width of 
the shield. It tapers moderately and becomes low and even diffuse near the rear 
margin. It has six annulations; the two anterior annulations are prominent and 
well defined by deep transverse furrows which are weak in the rear part of the 
axis. In the middle the annulations are arched rearward and on the flanks their 
ends are swept into an almost retral position. It seems also that the terminal part 
of the axis is bilobed. Each axial annulation is topped by a pair of nodes; on the 
two anterior annulations these nodes are prominent tubercles rising on elongate 
narrow transverse crests. 

The structure of the pygidial pleural lobes of Galahetes fulcrosus, however, does 
not appear to be completely invariable. The description above and the diagram 
Text-figure 13 are based on Plate 20, figure 1 and on th~ pygidium of the holotype, 
Plate 17, which is strongly flattened. In the small pygidium Plate 18, figure 1 the 
anterior segment is the future thirteenth segment of the thorax; behind it the 
petaloid pleurae of the anterior segment of the final pygidium are followed by the 
less expanded, undeveloped second pleurae.' In the completely flattened large 
pygidium Plate 20, figure 2, the pleural marginal ridges of the second pleurae are 
suppressed. 

Comment on illustrated material (cross refer~nce of characters). 

The source of the information on morphology is in the first place the illustraTed material. 
Twenty-five specimens of Galahetes fulcrosus is a relatively large number to be commented 
upon, and a guide for cross reference seems therefore to be appropriate, as follows: 

Relative size of tagmata (in holaspids): Plate 17; Plate 18, fig. 1; (in late meraspids): Plate 16, 
fig. 3. 
Shape of cephalon: Plate 16, figs. 1-3; Plate 18, fig. l. 
Cephalic border: Plate 16, fig. 2.' . 
Cranidial rim: All illustrated cranidia. 
Frontal area: All cranidia and complete shields. 
Free cheek: Platl! 16, figs. 1 and 2; Plate 18, figs. 1 and 2. 
Palpebral lobes, ocular ridgeis, and interocular cheek: All cephala and cranidia. 
Median occipital node: Plate 17 (weak); Plate 19, fig. 1 (clear). 
Median nodes on anterior segments: Plate 16, figs. 1 and 3; Plate 17 (weak); PJate 18, fig.!. 
Shape of glabella: Plate 17; Plate 19, fig. 3, and especially Plate 19, fig. 4. ' 
Bacculae: Plate 17; uncompressed in Plate 19, fig. 5. 
Interocular caecal veills radiating from the bacculae: Plate 17; Plate 19, figs. 1, 2 and 5. 
Rostral shield: Plate 16, fig. 2; displaced in Plate 16, fig. 3, and Plate 18, fig.!. Isolated 
fragment; Plate 19, fig. 1. 
Number a/segments in holaspids: Plate 17. 
Lobules on axial'annulations: Plate 16, figs. 1 and 2; Plate 17; Plate 19, fig. 5. 
Shape of pleural extremities: Plate 17; Plate 18, fig. 3. 
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Pleural doublure: Plate 17 (segments Nos. 5 and 6): Plate 18, fig. 3 (segments Nos. 10 and 
11). 

Macropleural second segment: Plate 16, figs. 1-3; Plate 18, fig. 3. 
Normal second segmc·nt: Plate 17; Plate 18, fig. 1. 
Facets on pleurae: Plate 16, fig. 2; P,late 18, figs. 2, 3 and 5. 
Articulating half-ring: Plate 18, fig. 3. . 
Fulcra, fulcral lines and their positions: Plate 16, fig. 2; Plate 17; Plate 18, figs. 2 and 3. 
Pygidium: Plate 17; Plate 20, figs. 1 and 2. 
Pygidial axis, and its rear: Plate 17; Plate 20, fig. 1. 
Pygidial marginal spines: Plate 20, fig. 1. 
Ornament: Plate 16, fig. 2; Plate 18, figs. 1 and 2; Plate 19, figs. 3 and 5. 
Pathological segments: Plate 17. 
Hypostoma: Unknown. 
Posterior (opisthopleural) spine: Plate 17, in several segments mostly as a mould (e.g. in 

segments 9, 10, and 11 on the right): Plate 19, fig. 5, in- two segments behind the gap; 
Plate 20, fig. 1, in most of the segments with the pleural extremity preserved. 

Commellt Oil illustrated specimens 

All specimens come from the Beetle Creek Formation (siliceous siltstone, shale, some 
chert), site D135, Duchess 1:250 000 Sheet area. 

The late meraspis Plate 16, fig. 1, CPC 10344, is about 10 mm long as preserved. The 
glabella is deformed; the free cheeks are the same as in the holaspis. The pleural spines of 
the macropleural second segment are broken.' Note the median nodes on the first and second 
segment. Eleven segments in the thorax are evident. 

The late meraspis Plate 16, fig. 2, CPC 10345, is about 9.0 mm long; the thorax has 12 
segments; the pygidium is lost. The left spine of the second segment is well preserved, and 
as long as six segments;. the anterolateral lobuli of the axial annulations are prominent and 
so are the fulcra and fulcral lines. The dorsal part of the rostral shield is preserved almost 
in situ. The brim with -its delicate median stalk and the interocular and free cheeks are 
papillate. The principal caecal vein on the left free cheek is visible. 

The late meraspis Plate 16, fig. 3, rubber cast of CPC 10346, about 10.0 mm long, .is 
complete with free cheeks, pygidium, and 11 segments. -The rostral shield (a fragment slightI'y 
longer than the cranidial margin) is displaced and cuts through the brim. The associated 
large cranidia (the largest is 8.5 mm long) are papillate on the brim and interocular cheeks. 
A part of the macropleural spine is preserved; it was apparently as long as in Plate 16, 
figure 2. A pygidium of Pc-ronopsis is 'also 'associated. 

The meraspis Plate 16, fig. 4, rubber cast of CPC 10347, is about 8.0 mm long; it is 
distorted, with a telescoped frontal area and displaced cranidium. The very long spine belongs, 
probably, to the macropleural second segment. 

The holotype, Plate 17, CPC 10348, is 32.0 mm long; the free cheeks and rostral shield 
are missing; the 'right side of the glabella is deformed; the two posterior pleurae on the 
right side are pathological, being irregularly fused along the articulating joint; their free 
parts abaxial frqm the fulcra are normal; the axial eleventh joint is also fused. The whoie 
is flattened, haVing the axial lobe depressed and crushed and the free pleurae less steeply 
sloping down; the articulating parts of the pleural lobes 'are undeformed - they are 
horizontal. anyway. The holotype is a fairly large holaspid exoskeleton; still, the pleural 
spine of its second segment is relatively large; not completely reduced is the macropleural 
spine of the meraspid instars. Its pygidium is 0.4 of the length of the cephal on. Of the less 
conspicuous characters, there can be seen the falcate pleural tip of the first segment; the 
two pleural spines along the ,right margin; the very narrow doublure; and some of the facets. 
The ornament, however, is only partly visible. 

The complete exoskeleton Plate 18, fig. 1, CPC 10349, is 16.0 mm long - half as long 
as the holotype. It has 12 segments, and shows axial nodes on the first and second segments. 
The rostral shield (a large fragment) is displaced and cuts through the brim and the left 
free cheek; its subgenal ventral part is visible - the test of the border is lost above it. The 
pygidium is as long as 0.3 of the cephalon and shorter than in the holotype. In the 
associated large fragmentary exoskeleton the' angulate floor of the genal doublure is exposed 
from inside. The principal vein on the left free cheek is branching. 

80 



The exoskeleton Plate 18, fig. 2, rubber cast of epe 10350, is 19.0 mm long as preserved 
without the pygidium, which, however, is displaced under the rear pleurae on the right; the 
total length would be about 25-26 mm. The pleurae are flattened completely and the 
reduced but still prominent spine of the second segment is exposed. The specimen appears 
broader than the holotype - an optical illusion caused by the absence of the pygidium. 

The external surface is exposed and shows the dense granulation; the palpebral lobes are 
preserved, and well elevated above the interocular cheeks. 

The thorax Plate 18, fig. 3, rubber cast of epe 10351, is 10.4 mm long; the complete 
test should be about 20.5 mm long. The macropleural spine of the second segment is short, 
but still prominent; note the convex outward fulcral lines; some of the facets are exposed; 
the anterior segment shows' its relatively large convex articulating half-ring; the claws of the 
pleural extremities and some of the short doublures are well exposed. 

The piece Plate 19, fig. 1, epe 10352, represents one example of a bedding plane with 
Galahetes fulcrosus; the rock is an externally mottled laminated ydlow-brown siltstone. The 
largest cranidium is 13.0 mm long. The caecal veins are well expressed; the occipital node 
is visible in the smaller cranidium; there is also a fragment of the rostral shield at the 
upper edge of the illustration. 

The two cranidia Plate 19, fig. 2, rubber cast of epe 10353, have preserved the veins; 
in the larger cranidium (13.5 mm long) terraced lines are evident on the rim. In the smaller 
the preglabel\ar ridge (,stalk') is preserved· but the glabellar front is pointed - a misleading 
deformation. 

The cranidium Plate 19, fig. 3, rubber cast of epe 10354, is 9.0 mm long. The pre
glabellar ridge ('stalk') is faint and the veins on the cheeks are obscure, as is common 
on the exterior. The dense and fine granulation on the glabella is well preserved. The specimen 
is associated with Plate 16, fig. 2. 

The cranidium Plate 19, fig. 4, epe 10355, is 8.0 mm long. It shows the correct outline 
of the glabella, the prominence of the bacculae, and the lobule at the ends of the occipital 
lobe. The posterior lateral glabellar lobes, owing to excessive whitening, seem low; they are, 
however, quite terminal. 

The fragmentary exoskeleton Plate 19, fig. 5, rubber cast of epe 10356, is 32.5 mm long. 
The geniculation of the pleurae, the prominence of the fulcra, bacculae, and the occipital 
and axial lobuli illustrate the strong relief of uncompressed specimens. In each of the two 
segments behind the gap both pleural spines are preserved. 

The pygidium with the rear part of the thorax, Plate 20, fig. 1, epe 10357, are together 
23 mm long - a fragment of a large exoskeleton about 45 - 48 mm long. The pygidium 
IS well preserved, the paired pleural spines are visible. 

The isolated and flattened pygidium Plate 20, fig. 2, epe 10358 is 5.0 mm long; its 
frootal margin is straight, and the fulcral points are visible at the anterolateral corners. 

Occurrence and age: Galahetes fulcrosus s1'. nov. comes from the Beetle Creek 
Formation localities D135 and D138, in the vicinity of Galah Creek, in the 
southwestern corner of the Burke River Outlier of the Duchess 1 :250 000 Sheet 
area. Its age is Middle Cambrian, Templetonian. The geology has been described 
by opik (in Carter & Opik, 1963, p. 22). 

GLOSSARY OF NEW NAMES 

altera (X.): Lat., 'the other' species - a designation of the unnamed form associated with 
X. browni. 

carteri (X.): after the geologist Dr E. K. Carter, who collected the type specimen of the 
species. 

davidsoni (X.): after the explorer A. A. Davidson, the discoverer of Cambrian fossils in the 
Elkedra terrain. 

filifera (X.): Lat. 'thread bearer', in reference to the delicate ornament. 
fracta (X.): Lat. 'shattered', descriptive of the state of the test. 
fulcrosus (Galahetes): Lat., its fulcra are distinctive. 
Galahetes: Masc., geogr. (Galah Creek), and Greek 'neighbour'. 
gayladia (X.): geogr., from Gaylad Dam. 
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hamosa (X.): Lat., 'with hooks'.- the strong pygidial spines. 
Inosacc1es: Fern., Greek, approx. 'wicker shield', meaning the orname·nt. 
laula (X.): Lat. 'washed', smooth, fine. 
negrina (X.): geogr., from Negri River. 
obtusa (X. altera): Lat. 'blunt', in reference to the spineless free cheek. 
Polydinotes: Fern., Greek, 'of many eddies', description of the ornament. 
remorata (X.): Lat. 'delayed, postponed' (meaning the delay in describing). 
sandoverensis (X.): geogr., of the Sandover River. 
Iriligala (Polydinolcs): Lat. three times bound' in reference to the pygidial axis. 
I'erlicosa (Polydinoles): Lat. 'eddying', descriptive of the Bertillon ornament. 
yaringe-nsis (X.): geog., of Yaringa Creek. 
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PLATE 1 

Xystridura (lnosacotes) browni (Etheridge) 

Cranidium, CPC 10287, x 4.4 

Rubber cast of external surface (above), associated with a pygidium of Peronopsis 
sp. indet; silicified test (below). Locality N25(8), at Alexandria, Northern 
Territory. 
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PLATE 2 

Xystridura (lnosacotes) browni (Etheridge) 

Pygidium, CPC 10288, X 3.5. The left posterior pleura of thorax is lost. 
Hypostoma, rubber cast of CPC 10289, X 5. Locality N25(B) M Alexandria, 
Northern Territory. 
Cranidium, rubber cast of CPC 10290, X 4, associated with Page/ia significans; 
locality N24, 'Old Well' at Alexandria, Northern Territory. 
Hypostoma with rostral shield, and a cranidium, CPC 10291, X 16. 
Cranidium with 'free' cheek, CPC 10292, X 1.6. 
Cephal on, CPC 10293, X 4. Locality N25(B) at Alexandria, Northern Territory. 
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PLATE 3 

Xystridura (Inosacotes) browni (Etheridge) 
Figures 

1a & lb. Pygidium, thorax, and hypostoma, CPC 10294 Figure 1a is rubber cast, X 3.2; 
Figure 1 b is the test, X 2.2. 

2. Semicoiled specimen, CPC 10295, X 1 (about). Same specimen as in Plate 4. 

Locality N25(B), at Alexandria, Northern Territory. 
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PLATE 4 

Xystridura (Inosacotes) browni (Etheridge), CPC 10295, X 5.2. Same specimen, 
as Plate 3, Figure 2. Note the remnant of the anterior suture in the rim and 
the angular intercept of the margin by the perrostral suture; the rostral shield 
is lost. 
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PLATE 5 

Xystridura altera sp. nov. 

Cranidium, holotype, CPC 10296, x 1.5. 
Free cheek, CPC 10297, X 4. Shows the course of sutures and the outline of 
the posterolateral limb of cranidium. 
Pygidium, rubber cast of CPC 10298, X 2. Shows the external surface of test. 
Pygidium, CPC 10299, X 2. An internal cast. 
Pygidium, mbber cast of CPC 10300, X 2, associated with Pagetia signi/icans. 
Small pygidium, rubber cast of CPC 10301, X 4. Pleural veins with branching 
tips are evident. 

Locality N25(B) at Alexandria, Northern Territory. 
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PLATE 6 

Xystridura altera obtusa subsp. nov. 

Holotype free cheek, CPC 10302, x 4. On its right a small free cheek of 
X.altera. See also Plate 22, Fig. 4. Locality N25(B) at Alexandria, Northern 
Territory. 

Xystridura altera sp. nov. 

Peeled small complete shield, CPC 10303, x 3.8, showing median ridge in front 
of glabella. 
Complete shield (destroyed in Fire) X 2 (about). Note the wavy edge of the 
anterior part of pygidial doublure. Locality N28, on Barkly Highway, Northern 
Territory. 
Pygidium, CPC 10304, x 2, associated with Pagetia significans. Locality N25(B), 
at Alexandria, Northern Territory. 
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PLATE 7 

Xystridura negrina sp. nov. 

Holotype cranidium, rubber cast of CPC 10305, X 2.2. 
Pygidium, CPC 10306, X 4. Mount Panton, Northern Territory. 

Xystridura gayladia sp. nov. 

Cranidium CPC 10307, X 7. 
Holotype cranidium, CPCI0308, X 5. 
Pygidium, CPCI0309, X 7 
Pygidium, CPC 10310, X 7. Locality AS 33, Gaylad Dam, Alice Springs area. 
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PLATE 8 

Xystridura (Polydinotes) verticosa sp. nov. 

Holotype cranidium, CPC 10311, x 7 
Pygidium CPC 10312, X 5.5. Locality HS 622, close to Banka Banka on Stuart 
Highway, Helen Springs area, Northern Territory. 
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PLATE 9 

Xystridura (Polydinotes) verticosa sp. nov. 

Fragmentary cranidium, rubber cast of epe 10313, X 5. Note the unequal 
size of palpebra'! lobes. 
Fragmentary cranidium rubber cast of epe 10314, X 5. 
eranidium with rostral shield, rubber cast of epe 10315, X 2.5. Banka Banka 
on Stuart Highway, Northern Territory. 
eranidium, epe 10316, X 2.5 and 8.5 respectively. Locality HS 622, close to 
Banka Banka on Stuart Highway, Helen Springs area, Northern Territory. 
Free cheek, epe 10317, X 10. 
Free cheek, rubber cast of epe 10318, X 8. 
Pygidium and part of thorax, epe 10319, X 2.2. Banka Banka on Stuart 
Highway, Northern Territory. 
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PLATE 10 

Xystridura (Polydinotes) verticosa sp. nov. 

Small pygidium with a segment of its thorax; also a segment of another 
individual; rubber cast of epe 10320. x 11. 

Xystridura fracta sp. nov. 

2. Small cranidium, rubber cast of epe 10321, x 3.4. 
3a & 3b. eranidium, epe 10322, x 3, or two different illuminations. Same specimen 

Plate 11, fig. 3. 
4. Fragmental cranidium rubber cast of epe 10323, x 5, showing the unornamented 

surface of glabella. 
5. The holotype cranidium, epe 10324, X 2.3. It is somewhat flattened, but 

otherwise undistorted. Mootwingee Range area, New South Wales. 
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PLATE 11 

Xystridura fracta sp. nov. 
Figures 

1a & lb. Cranidiurn, CPC 10325, X 3 and X 6 respectively. In figure 1a part of the 
rostral shield is visible; figure 1 b shows the plectrum and veins. 

2a,2b pygidium CPC 10326, X 6.6 and X 3.3 respectively. Figure 2a is the rubber 
& 2c. 
3. 

Figure 

4. 

cast of external surface. 
Holotype cranidium, X 2. See Plate 10, figs. 3a and 3b. 

Xystridura (lnosacotes) sp. indet. cf browni 

Fragmentary pygidiurn, CPC 10327, X 4. Mootwingee Range, Mount Wright 
area, New South Wales. 
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PLATE 12 

Xystridura lauta sp. nov. 
Figures 

1a & lb. Holotype pygidium, CPC 10328, X 4 and X 2.4 respectively. Figure 1b is 
rubber cast; note quartz crystals in 1a. 

2. Free cheek, CPC 10329, X 2.5. 
3. Free cheek, CPC 10330, X 2.5. 
4. Fragmentary cranidium CPC 10331, X 4. 
5. Fragmentary glabella and pygidium, CPC 10332, X 2. Locality N27, 27 km 

east of Alexandria, Northern Territory. 
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PLATE 13 

Xystridura hamosa sp. nov. 
Figures 

1. Hypostoma, CPC 1033, X 2.4. 
2a & 2b. Fragmentary thorax and pygidium, CPC 10334, X 1, and X 2.2 respectively. 
3. Cranidium with rostral shield, CPC 10335, X 1.5. Locality M175, Camooweal 

1:250 000 Sheet area, Queensland. 
4. Pygidium, rubber cast of CPC 10336, X 3. South of Mount Bruce, Duchess 

1 :250 000 Sheet area, Queensland. 

Figure 

5. 

Xystridura templetonensis (Chapman) 

Cranidium, CPC 10337, X 4. Locality M175, Camooweal area. 
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PLATE 14 

Xystridura hamosa sp. nov. 

Large cranidium, CPC 10338; Figures 1a (rubber cast) and 1b about X 1.3; 
Figure Ie X 3. Locality M205, Mount Isa 1:250000 Sheet area, Queensland. 

Xystridura milesi (Chapman) 

Holotype of Marjumia milesi Chapman, pygidium, X 2. 
Paratype of Marjumia elegans, Chapman, pygidium X 5. 

Xystridura dunstani (Chapman) 

Hoiotype pygidium of Dikelacephalus dunstani Chapman, X 2. Beetle Creek 
(? site M433), Mount Isa, Sheet area, Queensland. 
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PLATE 15 

Xystridura carteri sp. nov. 

Holotype, CPC 10339, X 1.7. Minor outlier of Beetle Creek Formation in 
southwest corner of Duchess 1:250 000 Sheet area, Queensland. 

Xystridura milesi (Chapman) 

Complete shield, CPC 10340, X 2. 

Xystridura templetonensis (Chapman) 

Complete specimen, ventral side exposed, showing hypostoma and rostral shield; 
rubber cast of CPC 10341, X 1.5. 

Xystridura milesi (Chapman) 

Specimen CPC 10342, X 2.3. The free cheeks are lost. 

Xystridura templetonensis (Chapman) 

Complete specimen, rubber cast of CPC 10343, X 2.3. The correct pyridial axis 
is figured in Plate 22, fig. 1 Locality M434, Beetle Creek outlier, Mount Isa 
1 :250 000 Sheet area, Queensland. 
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PLATE 16 

Galahetes fulcrosus gen. nov., sp. nov. 

Late meraspid shield, CPC 10344, lacking pygidium, X 6.3. 
Late meraspid shield, CPC 10345, X 7.5. The pygidium is lost; the left free 
cheek is displaced forward; the rostral shield almost in its original position 
shows its dorsal part shifted somewhat over the cranidial rim. 
Complete la,te meraspid with rearward shifted rostral shield, rubber cast of 
CPC 10346, X 4.7; associated are holaspid cranidia and pygidium of Peronopsis. 
Distorted shield lacking most of the pygidium, rubber cast of CPC 10347, X 5.7. 
Locality D135, Duchess 1:250 000 Sheet area, Queensland. 
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PLATE 17 

Galahetes fulcrosus sp. nov. 

Holotype, CPC 10348, X 5. Right posterior pleurae abnormal (see also Plate 
19, Fig. 5). Locality Dl35, Duchess Sheet area, Queensland. 
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PLATE 18 

Galahetes fulcrosus sp. nov. 

Complete holaspis, epe 10349, with displaced rostral shield; associated with 
cranidia and parts of bodies, X 4.5. 
Holaspis, epe 10350, X 3.5. Right free cheek displaced, pygidium concealed 
under right rear pleurae. Thorax dilated by flattening; fulcra prominent. 
Thorax, epe 10351, X 4. Locality D135, Duchess 1:250 000 Sheet area, 
Queensland. 
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PLATE 19 

Galahetes fulcrosus sp. nov. 

Four cranidia of different sizes, a small pygidium, a rostral shield, and parts 
of thorax, CPC 10352, X 2. 
Two cranidia, rubber cast of CPC 10353, X 3. Note the fanning veins. 
Cranidium rubber cast of CPC 10354, X 6. 
Cranidium, CPC 10355, X 4. The glabella is not flattened. 
Fragmentary exoskeleton, rubber cast of CPC 10356, X 2.3. Bacculae and pleural 
cushions prominent; third and fourth pleurae abnormal, (see also Plate 17). 
Locality 0'135, Duchess 1:250000 Sheet area, Queensland. 
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PLATE 20 

Galahetes fulcrosus sp. nov. 

Pygidium and part of thorax, epe 10357, X 3. 
Pygidium (flattened), epe 10358, X 5. Locality D135, Duchess 1:250 000 Sheet 
area of Queensland. Immature specimens of Xystridura. 

Xystridura templetonensis (Chapman) 

Protaspis of Xystridura templetonensis, rubber cast of epe 10359, X 3.35. 
Early meraspis of Xystridura sp. indet., rubber cast of epc 10360, X 15. Pebble 
from Argadargada, Northern Territory. 
Earliest meraspis; the pygidium is displaced; epe 10361, XIS. 
Pygidium of an earliest meraspis. epe 10362, X 14 and X 30 respectively. 
Pygidium with narrow axial lobe reaching the rear margin, epe 10363, X 30. 
pygidium with broad axial lobe and semi attached segment, epe 10364, X 30. 
Meraspid cranidium with left intergenal spine, rubber cast of epe 10365, X 6. 

Locality M434, Mount Isa 1 :250 000 Sheet, Queensland. 
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PLATE 21 

Xystridura tempietonensis (Chapman), immature cranidia. 
Figures 

Figures 1 to 6 are arranged in sequence of increasing length (size). 
1. CPC 10366, X 30; note the intergenaI spines. 
2. CPC 10367, X 30. 
3. CPC 10368, X 30. 
4. CPC 10369, X 21. 
5. CPC 10370, X 19. 
6. CPC 10371, X 13; note also the small cranidiurn on left: its size is intermediate 

between Figures 3 and 4. 

Figure 
7. 

Locality M434, Mount Isa 1 :250 000 Sheet, Queensland. 

Xystridura dunstani (Chapman) 

CPC 10372, X 9. Locality D135, Duchess 1:250000 Sheet, Queensland. 
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Figures 
1. 

2. 

3. 

4. 
5. 

PLATE 22 

Xystridura templetonensis (Chapman) 

Enlarged photograph of rear part of Plate 15, Fig. 5, CPC 10343, X 3. Three 
axial annulations in the pygidium are clear. 
Exoskeleton without free cheeks, rubber cast of CPC 10373, X 1.7, locality 
M433 (at Beetle Creek). 
Pygidium (silicified test), CPC 10374, X 3.7. Locality M267 (Dingo Creek 
Crossing, Camooweal 1 :250 000 Sheet area, Queensland. 
Rostral shield (silicified), CPC 10375, X 2. Locality M267 as above. 
Cranidium and pygidium, rubber cast of CPC 10376, X 2.4. Locality M175, 
30 km south of Thorntonia, Queensland. 
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PLATE 23 

Xystridura milesi (Chapman) 

Complete specimen retaining all parts, including the squeezed out eyes, CPC 
10377, X 2. See also Text-fig. 11. Locality M433 (Beetle Creek). 
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Figure 
3. 

Figure 
4. 

PLATE 24 

Xystridura hamosa sp. nov. 

Holotype, CPC 10378, X 1.2. Locality M441, Camooweal area. 
Part of thorax, CPC 10379, X 1.6. 

Xystridura saintsmithi (Chapman) 

Holotype, CPC 73, X 1.5. 

Xystridura yaringensis sp. nov. 

Holotype cranidium, rubber cast of CPC 10380, X 3.7. Locality M262 (Cornford 
Bore on May Downs, west of Mount Isa). 
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PLATE 25 

Xystridura dunstani (Chapman) 

Complete specimen CPC 10381, X 1.6. Locality M434 (Gidgee Bore). 
Meraspis, CPC 10382, x 7.5. Locality M434 (Gidgee Bore). 
Pygidium (silicified test), CPC 10383, X 3.4. Locality M267 (Dingo Creek). 
Decorticated cranidiurn, CPC 10384, X 1.3. 
Decorticated cranidium, CPC 10385, X 1.3 . 

Figures 4 and 5 from Locality D135 (Duchess Area). 
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PLATE 26 

Xystridura dunstani (Chapman). Semi-complete shield, CPC 10386, X 1.5. 
Hypostoma and rostral shield fused. See also Plate 14, figure 6, Plate 21, 
figure 7, and Plate 25. Locality D128 , Duchess Sheet, Queensland. 
Xystridura templetonensis (Chapman), CPC 10387 X 1.5 Two specimens distorted 
by mobility of the sediment. Locality M434, Mount Isa Sheet, Queensland. 
Xystridura sandoverensis sp. nov. A, Argadargada pebbles Northern Territory; 
a half-burned photograph; the specimen is lost. See Plate 27, figs 4a, 4b. 
Xystridura aitera obtusa subsp. nov. free cheek (lost). 
Xystridura altera sp nov. Photograph of rubber cast of a, lost pygidium. Locality 
N25B, at Alexandria, Northern Territory. 
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Figures 
1. 
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Figures 

PLATE 27 

Xystridura (Polydinotes) triligata, sp. nov. 

Fragmentary exoskeleton, rubber cast of CPC 10388, X 2.7. 
Holotype pygidium, CPC 10389, x 3.6. Locality NT52 (Elkedra Sheet area, 
Northern Territory). 

Xystridura sandoverensis sp. nov. 

4 & 4a. Holotype, CPC 10391. Rubber cast (Fig. 4), X 2.3; steinkern (Fig. 4a) X 1.8. 
Collection N33, pebble from Argadargada. See also Plate 26, fig. 3. 
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1. 

PLATE 28 

Xystridura filifera sp. nov. 

Holotype cranidium, rubber cast of CPC 10392, x 3.4. 
2. Free cheek (decorticated) and fragments of thorax, CPC 10393, X 4.5. 
3 & 3a. Pygidium rubber cast of CPC 10394, X 3.7; Fig. 3a shows the lateral flange. 
4. Decortioated pygidium, CPC 10395, X 3.5. Figures 1-4 from collection F1. 

Locality NT272, Elkedra area, Northern Territory. 
5. Fragmentary cranidium, rubber cast of CPC 10396, X 5. Its ornament is 

the same as in Figure 1. Locality NT63, Ammaroo, Elkedra area. 
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Figures 
1. 

PLATE 29 

Xystridura {ilifera sp. nov. 

Part of thorax, rubber cast of CPC 10397, X 3.3. 
2. Segment of thorax, rubber cast of CPC 10398, X 5, showing the ornament, 

fulcra, geniculation and the pleural guides. 
Figures 1 and 2 from collection Fl (see Plate 28). 

3 & 3a. Small pygidiurn, CPC 10399; Fig. 3 is rubber cast, X 8; Fig. 3a-Steinkern 
(decorticated), X 6. 

4 & 4b. Cranidium (flattened), CPC 10400; Fig. 4 Cast in siltstone, X 2.2; Fig. 4a rubber 
cast, X 1.5; Fig. 4b part of glabella (rubber cast), X 7.5, showing the lineate 
ornament. 

5. Rubber cast of the axial part of a segment, X 7.5; the same in Figure 4a. 
Locality NT63 at Ammaroo, Elkedra area. 



BMR Bull. 121 - Australian Xystridurids Plate 29 

2 

4 

4b 4a 5 



Figures 
1. 

2. 

3. 
4. 

5. 

6. 

7. 

PLATE 30 

Xystridura remorata sp. nov. 

Fragmentary cephaJon, CPC 10401 X 2.2. Collection Fl. Locality NT2n, 
Elkedra area. 
Hypostoma fused to the rostral shield which preserved its dorsal part ; rubber 
cast of CPC 10402, X 1.6. 
Anterior part of a complete exoskeleton-the holotype CPC 10403, X 1.3. 
Posterior part of thorax and the pygidium, CPC 10404, X 1.5. 
Figures 2-4, Locality E7, E1kedra area. 
pygidium and part of thorax, rubber cast of CPC 10405, X 1.2. Collection FI 
(same as Figure I). 
Flattened cephalon, CPC 10406, X 2.2. Collection F5. Locality NT275, western 
part of Elkedra area. 
Part of thorax and pygidium, CPC 10407 X 4. Note the irregular pygiilial 
margin. Collection N37-pebbles of Argadargada. 
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PLATE 31 

Xystridura davidsoni sp. nov. 

Two cranidia, rubber cast of Figures la (on left) and Ib, 10407, X 2.2. 
Fig. la-Holotype cranidium, steinkern, CPC 10408 X 4.5; its rubber cast on 
the left side of Figure 1. 
Fig. Ib---Cranidium, associated with a pygidium, CPC 10409, X 3, its rubber 
cast on the right side, Figure 1. 
A piece of rock, CPC 10410, X 4.5, with a cranidium and a pygidium; the 
same pygidium in Figure 2a, X 5. Pagetia, Ptychagnostus and Peronopsis are 
associated. 
A smaLl cranidium (decorticated), CPC 10411, X 5.5. Veins and the right 'facial 
line' are evident. 
Pygidium, rubber cast of CPC 10412, X 4.5. Locality N32, Elkedra area, about 
40 km east from Ammaroo and 60.5 km west from the tum-off to Ooratippara 
(by road). 
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Figure 
2. 

Figure 
3. 

PLATE 32 

Xystridura hamosa sp. nov. 

Cranidium, CPC 10413, x 1.4. Locality M433, at Beetle Creek. 

X. (Polydinotes) triligata sp. nov. 

Cra.nidium, CPC 10414, X 2. Collection F5, Elkedra area, Northern Territory; 
note the small shells of Ophiosema. 

X. (Inosacotes) browni (Etheridge) 

Rubber cast of an incomplete exoskeleton, about 1.5, Rearward widening of 
the thorax is apparent. The specimen is lost. 
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Alexandria homestead, 11 
Alexandria, Old Well, 11 
Ammaroo area, 12 
Amos, Campbell, & Goldring, 26 
Anabaraspidi.nae, 24 
Anabaraspis, 25 
anterior sutures, absence of, 32 
Ardmore Outlier, 14, 56 
Argadargada pebbles, 15 
AR (= Argadargada pebbles), 9 (map, 

Fig. 1) 
Argadargada pebbles - provenance of, 13 
Australosutura, 26 
atavistic individual, 20 
bacculae, 32, 72 
Banka Banka, 10 
Barkly Tableland, 11 
Bathynotus (in shale chips), 12 
Bergeroniellus, 21, 22, 27, 28 
Bertillon ornament, 41, 43 
Beetle Creek fauna, 7 
Biby Creek - Argadargada pebb.Jes, 13 
Burton Beds, 11 
caecal veins 30, 34, 70, 72, 77 
caudalization, 27 
Centre Creek area, 12 
Chapman, F., 28 
Christian et aI., 13 
circumocular suture, 30, 45 
'compact terminus pygidium', 28 
cornea, 50 
diagnosis of the genus Xystridura, 30 
diminutive posterolateral limbs in 

Paradoxidacea and protolenids, 23 
distribution of sites, geographic, 8, 9 
dorsal part of rostral shield, 19, 33 
double pleural tips, 30 
early Ordian in Queensland, absence of, 8 
Elkedra area, 12 
Ellipsoceplzalus, 27 
Elliptocephala compared with Xystridlll'O, 

26 
environmental stability, 24 
environment, marine, 7 
Estaingia, 22 
Estaingiinae, 24, 27 
euphotic regime, 7 
extinction of the Xystridurinae, 24 
eye, bolochroal, 33 
facets, absence of, 23 
final pygidium, 20 
flexibility decrease of the exoskeleton, 24 
flow of unconsolidated silt, 44 
forked ocular ridge, 74 
frontal area = fused pleurae, 22 
fulcrate trilobites, 23 
fusion of doublures at the pygidial rear, 20 
Galahetes, pelagic swarm, 24 
Galahetes /ulcroslls, occurrence of, 16, 81 
Gaylad Dam, 11 
grade of pygidial evolution, 26 
Gum Ridge at Tennant Creek, 8, 11 
Hainan (South China), 8 
Harrington et aI., 44 

Helen Springs area, 10 
holochroal eye, 33 
holotype of Xystridura, 29 
hom of free cheek, 33 
Inca Formation, 7 
inequality of left and right palpebral lobes, 

41 
intratagmatic partition in cephalon, 19 
Lermontovia, 28 
Lermontoviidae, 24 
loss of facial sutures, 26 
meraspid, rostral shield, 21 

of Xystridura, 25 
Milesia Chapman, 28 
'Milne River', 13 
morphogeny, cranidial, 17 

of pygidium, 20 
Mount Panton, 10 
Negri Group, 10 
New South Wales, 8, 9, 16 
non-fulcrates from the beginning, 23 
number of pygidial axial annulations, 51, 

52 
of segments, 27 

ocular ridges forked, 74 
scierites retained, 44, 45, 50 

Ogygopsis, 27 
olenelloid rostral shield, 26 
Olenellus browni, 28 
open joint, pleuro-occipital, 19 
open pygidia.J rear, 20 
Ordian,amplified concept. 8 

of the Northern Territory, 10 
Orria - absence of fulcra, 23 
palaeogeography, 9, 10 . 
Paradoxides pradoanus, 22 
Paradoxididae, 24 
Paramicmacca, 27 
Parapolliella, 27 
perrostral suture, dorsal, 26, 41, 75 
plectrum. 71 
pleural guides, 24, 66 

tips, double, 30, 38, 42, 76, 80 
polymerid trilobites, 7 
posterolMeral limbs, short, 28 
Protolenidae, 27 
Protolenlls, 27, 74 
protopygidium, 19 
provinces, faunal 9 
Ptychagllostus gibbus Zone, 7 
pygidial morphogeny, 20 
R'andal, M. A., 11 
Redlichia, open pygidial rear, 20 
regeneration of damaged test, 70, 80 
regime, euphotic, aereated, 7 
revising author, 28 
rostral shield, dorsal part, 19 
rudiment of articulation, 20, 58 
saintsmithi, (Batizyurisclls), Xystridura, 29, 

43, 44, 54 
Sandover Beds, 8, 12, 13 
separation of faunal provinces, 9 
serrate edges, 33 
Shergold, J. H., 8 
Sun, Yun-Chu, 8 



synopsis of sites, 10 
synonyms of genera and species, 29 

of Xystridura, 28, 29 
three-piece cephalon, 33 
Templetonian Stage, concept, 8 

and Ordian in Queensland, 
14 

Temporal distribution of species, 15 
Time of diversification of agnostids, 7 
triangular point of free cheek, 33 
transient pleuro-occipital joint, 19 
transformation, morphogenic, of cranidia, 

22 

ii 

transitory pygidium, 20 
with open rear, 20 

trends in morphogenesis, 51 
type species cif Xystridura, 28 
Upper Cambrian sandstone, 12, 13 
ventral and dorsal parts of rostral shield, 

32 
Whitehouse, F. W., 1936, 28 
Wonarah Telegraph Station, 11 
Xystridura hainanensis, 8 

saintsmithi, 54 
Xystridurinae, concept of, 29, 30 
Zone of Ptychagnostus gibbus, 7-
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