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ABSTRACT. The discbveny of Late Cambrian fossils in basement rocks
s ( .
(Bowers Group) of Northern Victoria Land, Antarctica, provides the first

reliable evidénce for the age of basement sedimentary rocks in the region,

Togéther-with a previously reported fauna of generally similar overall

composition and age, from the Heritage Range of the Ellsworth Mountains on

the opposite side of the continent, they are the only Late Cambrian fossils

“known in Antarctica and the youngest yet reported from the pre-Devonian

basement.
Seventecn taxa of trilobites (inqluding representatives of

Pgseudnsnontus, Stismatoa, Pedinocephalus, Prochusngia, and Proceratopvae),

four of molluscs (Contitheca_webersi_sp. nov., Eyolithes, Pelagiella,

Scaevogng) and three of brachiopods (Schizambon reticulata sp. NoV.,

Billinzasella antarcfica_sp. Nnove., Prototreggl are desoribed; they represent

a single fauna of latg-ldamean (Erixenium sentum Zone; late Dresbachian, late
Tuorian) age. |

The fauna bears affinity with faunas of Austrelia, China, and
Kézakhstan, in agreement with affinities indicated by previously described

BEarly and Hiddle Cambrian trilobite faunas of Antarctica.
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INTRODUCTION
The Antarctic continent has yielded very few fossils from its
pre~Devonian rocks. Early and Mid Caﬁbrian trilobite faunas, deacribed
by Palmer & Gatehouse (1972), are known only from the Pensacola Mountains
(Argentina and Neptune Ranges) and the Harold Byrd Mountains of the
Transantarctic Mountain Range (Text-fig. 1). Ten faunmiles were recognised
in morainic bou%@e;s, raﬁging in agé from late in the Earky Cambrian (Late
Aldanian to Botoman Stages and thgir equivalenis) to late in the Middle
Cambrian (mid Ma&an Stage). LateHCambrian tfilobites have been pfeviously

reported from the Heritage Range of the Ellsworth Mbuntains (Webers 1970),'

'where they are associated with Monoplacophora, Gasteropoda, Bra&hioppda;

and other forms (ﬁebers 1970, 1972; Yochelson, Flower & Webers 1973).
Early Ca#brian Archaeocyatha are knoﬁn from several localities in or near
the Transantarctic lountains, including Southern Victoria Land (Laird 1962,
1963; Hill 19642, 1964b, 1965). o o I

. A1l previously known Cambrian fossilé thus come frem that sector
of Antarctica containing the Ellsworth Mounfains and the Transantarctic
Mountains, from the southwest gdge of the Ross Ice Shelf to the Weddell
Sea. Tho discovery of a Late Cambriaﬁ fauna confaining trilobites,
brachiopods, and molluscs in Northéfn Victoria Laﬁd (Laird et al., 1972),
over 1500,km_awéy on the other side-of thé continent, and over 2500 km

from the Beritage Ranée Upper Cambrian localify, is thus of considerable

interest. It represents the youngest fossils from the basement of Fast

Antarctica, and the only definite fossils in Northern Viotoria Lond, thus
establishing for the first time the procise sge of pert of the sedimentary

basement in the fegion. The Late Cembrian age also limits the possiblo age

" range of the Roas Orogeny (Laind et al., 1972), which deformed the bascment

before the basal, Devonian, beds of the platform cover sequence were depouiied,
The geogrephic affinities of the now fauna are of partiocular

intorest in view of its postulated proximity to tha fcgsiliferous Cambrian
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beds of Southeast Australia and New Zealand in recomstructions of
Gondwanaland in the Lower Pe.laebzoic (Crawford and Campbell, 1973;
Harrington et al., 1973; Cooper, in press).

Stratigraphy

The fosszla described here represent the entire recognieable
fauna collected by Dr M.G. Laird, New Zealand Geological Survey, and his
field party dunng the southern summer of 1971/72. They are from "the
southernmost k.nown outcropa of the Bowers Group, where it flanks the
eastern side of the Evans Névé" (La.u-d st al., 1972, see also Gair et al.,
1969; Text-fig. 1)‘_ A stratigraphic section 1600 m thick is given by

Laird et al.§ the lower 900 m comprises predominérrtly cark fissile mudstones

- with sca.ttered thin sandy beds and hor:.zons w1th trilobites anrd brachiopode,

- The 8ucceeding 650 m is composed mainly of grey, green-grey, or rud

well—bedded quartz sandstone with scattered fossiliferous horizons, and one

_ muddy band contaimnb lenses of oolitic hyolithid limestone. All rocks to

this level are regarded by Lalrd et al. as probably equivalent, to part of
the Sledgers Formation of Crowder (1968), mapped 150 km to the northeast.
Overlyiné beds consist of a.lboutv 100 m of light yelluw=grey crosse=badded
unfossiliferous quartzose conglomerate'and pebbiy‘sandstone referred to the
Camp Ridge Quartzite (Le-Couteur & Leitch 1964). Sedimentology and general
geology of the Bowers Group rocks in the region are desoribed by Andrews and
Laird (in press) and Lainl, Andrew:. and Kyle (in press)

Lithology of the fossiliferous bheds ranges from fissile non-
calcarcous siltstore with poorly preserved complete trilobite impressions
(collections from locality 78/1‘270) to fine sandstons, calecilutite, and

calcarenite containing mich broken brachiopod shell material and, in some

) beds, complete but separatéd Billincsella valves (collections_ from locality

MS/I‘26'{'). Petrographically, sediments centaining the best preserved
material, the float slabs 'of locality 158,/f2669 cro richly fossiliferousy

oolite~bearing, packed biomicrite and calcilutite. Trilobite paric are
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~disarticulated but not noticeably abraded, and brachiocpod valves are

seoparated. Dolicé.te 6rthothecoids are gehera.lly 1MM& and tl'_xe sediments

are likoly to have been deposited in conditions of some current _agitat'ion 1

but not strong current activity. Ooliths up to 0.8 om diemeter are pfeseixt c

in shelly calcilutite at localities MS/f267 end 1S/£266. |
The;trilobites and molluscs of this study are from two float

slabs of shelly calcilutite (locality I-iS/f266) derived from a horizon 400 m

above the base of the measured section 6f.Laird &t 9_1_.-(.1972), all outcfop

material being too poorlj preserve‘cfl for id‘ent.i.fication. The brachiopods _ '

are from localities hIS/f266, £271 and £272, at the 400 my 900 m and 1100 m_

_ levels respectively in the stratigrephic column of Laird et al. _ The quantity

- of trilobite and mollusc ma.terial available for study is emall, but because

'.of the inaccessibility of the locality and difficulty in obta.1n1ng further-

mater:.a.l, and the 1mportance of the fauna, both groups are described fully

here. The brachiopod Blll:m.gsella is less sparsely represented. ~Although

'-'quaiity of preservation is génerally.good, much material, partioularly the

trilobites, is fr&gmenté.xy and a congservative attitude towards nomenclature

has been adopted. Only three new abecie’s are erected, Billingealia antarctica

- MacKinnon, Schizzmbon reticulata MacKinnon, ami Contitheca webersi Yochelsonj

however,; several of the ti'ilobites are likely to'repr&ent new species,
All fossils are held in the collection

of the New Zealand CGeclogicsl Survey,
Lower Hutt; épecimen nunbers prefixed with

| AR, TH, and BR being catalogﬁed in the
‘Trilobite, lollusc, and Brachiopod registers
respectively. Locality nmunbers are listed
in the New Zealand Foszsil Record File. In
Ple.tes. 1-5; &ll specimens except those
oxaminsd under the Scanniiigz Electren licroacepe

have besn coated with ammonium chloride,
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For convenience of reference new taxa are erected under the
name of the author re.sponeible rather than undeg 'the names of all
four Joint authors.' Responsibility is as follows: Shergold, trilobites;
Yochelson, molluscs;' MacKinnon, brachicpods, Work was organised by
Cooper, who compiled the final mamuscript from'individua.l authora!
contributions. lS!(;.uaold b cL\,,', ij ]twvmis.é»tciw ojllﬁ D-r'ecj&, Betreome & ﬂw.w.j'
FAUNAL COMPOSITION. AFFINITIES ARD AG’E

" Composition of the fauna'is:

Brachiopoda: Schizambon reticulata lMacKinnon sp. nov., Prototreta sp.,

© .. Billingsella antarctica MacKinnon sp. nov.

Molluscas: Céntitheca_webersi ‘{ocheléon Sp. nov., Hyolithes sp.

Pelagi ella 8p.y Scaevogyra sp.

- Trilobita: Pseudasmostus sp., Stigm atoa BP., Olentella ecf.,,

olentensis Ivashin, ?Irvingella op., Pedinocephalus-sp. cf.

2. bublichenkoi Ivshin, Aphelaspidinid sp. 1, Aphela:sgidinid sp. 2,

Aphelospidinid sp. 3 ?I’albotinell'a.sp., Olenid sp., Prochua'ngia

sp. aff. P. granulozz Lu, Proceratopyge sp. cf. P. lata Whitehouse,

Trilobita sp. 1, Tr_i_lc;bita__sp. 2, Trilobita sp. 3.

Data for assessing ege and regional affinity of the trilob:-‘.tés
are sunmarized in Teble 15' each taxon is listed alonguide the species or
higher group with which it is most closely allied. The locality or general
region of the allied form is shown togefher with its age or stiratigraphioc
ﬁorizoxx. |

Affinitice are showx_x with trilobites previously descrited from

'Australia, Chinay and central Kazakhstan. Apart from the questionable

- presence of the cosmopolitan gemus Irvinzells; and the sphelaspidinids

similer %o "A. buttzit, there is lititle affinity with Korth American faunas;

e 1

and apart from the cosmopolitan Pocudacnostus and Procoratopyre there is

nothing in common with Eurcpean faunas,
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The brachiopods and molluscs ghow less pronounced -regional

'affinity but generally agree with that shown by the trilobites. In particular,

- the gastropod Scaev05yra is a oharacterlstic Late Cambrian genus in North

Amerzca and Northeast Asia,
- Interestingly, the trilobite aff1nit1es are similar to those
of Early and Kiddle Cambrlan Antarctic faurules (Palmer, 1970; Palmer and

Gatehouse, 1972) that are most closely allied to faunas from Australisa,

- China, and Siberda, and to those of the Late Cambrian Antarctic fauna noted

by VWebers (1970, 1972), which also contains aphelespidinid trilobites of
Siberian affinity. The gencral domposition of Webers® fauna is apparently

similar to that described here; detailed comparison, however, must await

the full description of his material.

The trilobites indicate a late Idamean age on the Australian
biostratigraphic scale, equivalent to latest Tuorian or earliest Shidertinian

on the Slberlan scale and latest Dreabﬁchlan or earliest Franconian on the

- North American scale. If the specimen dgsoribed here as ?Irvincella sp.

.——AGM
is a true Irvingella, it suggests fhat the fauna may be of carliest

Franconian age (Elvinia Zone), equiﬁéleni to early Shidertinian: the lower

boundaries of both stages are marked by the firat appecarance of Irvingella.

.In Avstralia, Irvingella first eppears in the youngest zore (Irvinzella

tiogicg with Agoztotes inconste ns) of the Ideamean Stage. On the other hand,

~ the genera QOlentella, Pedinocepbalus, Stizmatoa, and Telbotinella and the

ephelaspidinids sugzest a horizon no younger than the precedlng Erixanium

gentun Zone of the Austiralian Idemean, that is, late Dresbachian in Korth

America and laie Tuorien in Siberia., The Bowers Group fauna is here

regarded as of probsble lete Idamean, Erixanium sentum Zone, age, equivalent

_to latest Dresbuchian (Dunderbergia Zone) and latest Tuorian,
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forwarding photographs and latex moulds of his Late Cambrian trilobite—
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- - | SYSTEMATIC DESCRIPTIONS .
| lelum-BRACHIOPODA (By D.I. MacKinnon)
Class INARTICULATA Buxley 1896
 Order ACROTRETIDA Kuhn 1949
Superfamily SIPHONOTRETACEA Kutorga 1848

Genus SCHIZAMECN Walcott 1884.

Schizambon reticulata sp. nov.

"~ Plate 5, figs. 22, 23.

Matericl, type specimens. Seven pedicle valve exteriors

'

of which the following are figured: | o -

Holotype : BR 1902

s

Paratype : BR 1903 (subsequently demaged)

Dimensions. . Longth Width (mm)
_ Holotype : BR 1902 a1 45 |

Paratype : BR 1903 % 40

Additionsl complete specimen, ‘\‘ﬁR 1904‘ 38 | 35

i

e "~ Other specimens are fragmentary.

Desoription. The pedicle valve is gently convex and roughly sub-circular

in outlinf,-slightly longer than wide. The pediclo-foramen, which lies
anterior to the beak,ris moderate in size and widens antefiorly. It is
bounded posteriorly b& a sunken, elongate, triangular pedicle track.
The beak is situated marginally. |

The surface ornament is finely reticulate and consists of fine

concentric growth lines and radial costellae; it ia inconspicuous near

the beak and pedicle forzmen and becomoes more distinctive toward the valve

margin. At a distance of 2 mm from the umbo of the holotype, the radial
costallae have a frequency of approxinately 16 por mm.

The brachial valve is unknown,
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Discussion. The Antarctioc specimens of Schizambon bear some resemblance

to the Argentinian species S. australis, figured by Ulrich and Cooper

(1938, p.60), but differ principally in the nature. of the ornamentation ' ¥
and their slightly smaller size. Whereas the exterior of S. australis

is dominated by fine, radiating costella_v.e with minor concentr:fc threads,

the surface of S, reticuléta is characterised by a much more even developm’eﬁt

of coatell?e and fine concentrio growth lines which produce a reticulate

“pattorn. kn undescribed species cf Schizambon from the Gola Beds (Late

Cam'brign) of Queénsiand, Austra.llin’-a/., has been figured by Hill, Playford and
Woods (1971, Plate 1, figs 28, 29) but this species does not resemble
S. antarctica olosely. | | i
Age. According to Rowell (1965, p.288), the.gexms Schizambon occurs iﬁ_
rocke from Late C.ambrian to BEarly Ordovician in age. |
STl | ~ Superfamily \ACROI‘RETACEA Schuchert 1893
" Pamily ACROTRETIDAE Schuchort 1893
 Gems PROTOTRETA Bell 1938.
R frototreta_ 8p. indet.
. Plate 5, figs. 14=21. |

Materiel. Five pedicle valves and three brachial valves,

Disansiens. . Length  Width  Height (mm)
_Pedicl’e valves _ BR 1911 s 9 |
| BR 1912 S 20 21 14
| BR 1913 18 20 8
BR 1914 10 5 1
| Brachial valves  BR 1916 17 18 , =
 BR 1546 M 13 &

Description. Both valves are transversely suboval in outline.
The pedicle wvalve is moderately high and proconicel in lateral profile.
Apart from a small apical protuberance, the curvature of the shell in

latoeral profile is gently and evenly convex. The maximun height of the
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pedicl‘e valve, at thg valve apex, is about onq' third ef the length from the

posterior valya margin. The pedicle fo;amen is amali,, circular, epical,

and directed venmtrally, not posteriorly, The poaterior sector of the valve y

tforms a broadly triangular pseudointerarea whic_:h. is planar .in lateral profile,
The éseudointera.rca is interrupted medially by a well-defined inter—trough -
which widens gradually _frorn apex to commissure. Valve ornamentation consists
of numerous distinct f‘il_lé.'". (approximately 40 fila per mm). Fila are absent
on and very clo.sé t'o.the apex of the valve. . Almoét no internal details are
discefnible owiné to. sediment infilling, bt in one partly decoﬁicated

specimen (BR 1913) a pair of posterolaterally situvated ca.rdimll musole scars

- oould be distinguished when viewed from"_the exterior. VAt-the apex of this

‘ . _ ; : f
specimen there is a small depression which may have accommodated skeletal

meterial in the form of a short apical process.

- _The brachial valve ﬁossesses a low, gently convex profile.

-Anaocline dorsal proparcas are separated by a triangular, concave, median

| ~ groove. A pair of subelliptical cardinal muscle scars divergés enterolaterally

in front of the _propdrea.s. Laterai t0 the apex of the median septum are two
small, | faintly impressed enterior Amus-cle scars. The mdian septum is
bladelike and sub-triangular in profile, with its maximum height of about

0.25 vglvg length occurring at about 0,6 of valve length. (In all three
specimens, the median septum is daraged to come extent so that the possibiiity
of some digitation' of the anterior edge cannot be excluded). At its

posterior extremity the septum buitresses the conca.ve__media.n groove,
Discussion. The lack of sufficiently clean and undasaged pedicle and
brachial valve interiors renders an identification %o species level difficult,

In the possession of a protoconical lateral profiley a relatively planar

_ pseudointerarea with well marked intertrough, finsly concentric orrament and

a high, bladelike, subiriangulaxr mcdien septum, this intarctic acrotretid

p. 220).

&

olocecly resembles the gorms Heoolreta erecied by DLell (1941,

Rowell (1965, p.276), however, placed Homotreta in jumior synonomy with the
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genus Prototreta-Bell 1938, a reassignment wh;ch is here accepted.
Class ARTICULATA Huxley 1869 |
| Order ORTHIDA. Schuchert and Cooper 1932
' Superfamily BILLINGSELLACEA Schuchert
- and Cooper 1932

Cenus BILLINGSELLA Hz21l and Clark 1892

Billingsella antarcticd Sp. nov,

Pio 5' Figso 1"13.

A - » ; .
: <

Materialg type specimens., Except for a few, rather worn pedicle valve

exteriors, all material consiets of internal and external moulds. Twenty
. o

one disarticulated internal moulds were recorded from two slabs of very

calcareous muddy fine sandstone (NS/f272). Several disarticulated internal

_and external moulds were recorded from small fragments of fissile wavy

laminateéusiltstone (MS/f266). One intern§1 and one external mould,; both
brachial valves, were recorded-from-fragments of a massive, very fine
sandstone (MS/£271). \ |
Holotype 1 BR 1549 pedicle valve internsl mould
ParatyPGS-: BR 1552 pedicle vélve exterior
BR 1555 pedicle wvalve internal mould

" BR 1553 brachial valve internzl mould

Dimensions of specimens, - | - Length 'Width (cm)
Holotype ¢+ BR 1549 : 1;30 _ 1.10
Paratypes : BR 1552 - 0.95
_BR 1555 0.92 0,95
" BR 1553 0.80 1.10

‘A graph (Text-fig. 2) displays the length/width relationrships

of & numhar of brachial valves.
5 L ]

Deacription, The outline of thie vedicle valva iz subquadraie or elongats

subrectanguiar, with the width of the hinges line equal to, or slightly lecon
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than, the width at about mid Qalve. The interarea, which is orthocline
‘to slightly apsacline, is generally one third to one half as long as wide.
The posterolateral margins of the interarea are slightly convex oufward.
The delthyrium, whose sides subténd angles of 27 to 30 degrees,.is restricted
for about half its length by a comvex pseudodeltidium. Yo pedicle foramén
is apparent within thp pseudodelfidium. The cardinal extiremities =are

sharply angular and range from obtuse to right angled. In lateral profile,

- valve convexity is slight, with gféatest curvature at the umbo. The

posterolateral flanks are flat oraslightly.cohcave. In some valves a slight
median fold may be developed. Th; externﬁi érnamentation is variable;

being unequally parvicostellafe with.fila distinét and nnmerbus. _Concentric
growth lines are variably develcped, On.the pedicle valve inte;ior, the

central muscle field is narrow and anteriorly arcuate, and extends anteriorly

~ for about 0.4 of valve length.' Posteriorly the muscle field is slightly

bilobed. The mantle canal system is Saccate, with the anterior extromities

of the vascula media divergent, Around the periphery of some pedicle

velves the vascula media are seen to be finely branched. The teeth are

emall snd lacking in any support. -

| The brachizl valve is transverseiy subrectanguiar in outline, with
the width of the hinge approximately équal to thg width about the mid-valve.
The cardinal extremities are roughly rectangular. Valve oonvexity_is éhe
same as or slightly g?eater than in the pedicle valve., Close to the hinrge

line a median sulcus is developed but this dies out toward the anterior valve

mergin. The interarea is short and vertical or slightly anacline., No

chilidium is visible. The external crnamentation is unequally parvicostellatce,

' with costellae most prominent on the flanks of the sulous. Conocentric

grovth lemcllae are variably developed. Socket ridges are present on the
brachial valve interior as widely divergent, unsupported blades which

extend no ferther than the anterolateral edges of the cupwlike sockstis; in
no sense can Buéh blaﬂes be rogarded as brachiophores, A notothyrial platform

is well Aoveloped and extends forward as a median ridge toward the centre of

\

«

1
]
|
j
i
{
}
;
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the valve. A s_imple ridge~like cardinal process is 1§oated posteromedially
on the notothyrial platform. Adductor muscle écars could not.be defined.
Discugsion. -Althnugh the smallness of the sample and {ihe afate of |

preservation of the Antarctic species renders compa.i*ison difficult, it is

apparent that Bilrling_nolla antarctice closely resembles several Norih American

species described by Ulrich and Cooper (1938), Bell (1941), and Bell and

Ellinwood (1962). Basically, the resemblance lies in the nature of valve

-profiles and, .in;pai-t, external ornament. Both B. perfecta Ulrich and

Cooper and B. coloradoensis Walcott exhibit a gross morphology much akin to
( ]

that of B. antarctica. A high interarea imparts to the holotype of

B. antarcticta an outline reminiscent of B, perfecta pyriformis, desorited by

Bell (1941, p.247) from the Late Cambrian of Montana. B. texana, a rather
elongate form described by Bell and Ellinwood (1962, p.413) from the Late |

Cambrian of Texas, and considered gradational with B, coloradcensis, possesses

a similar “pedicle valve outline, However, until additional and better
preserved material from the Antarctic is forthcoming, further comparison is

deemed inappropriate. As noted by Bell (1941, p.245), the general form and

ornamentation within many species of Billingsella vary widely, and it is
often difficult to assign a small sample, such as the one under consideration,
to any particular species with any degree of confidence. In addition, the

problem is' compornded by the lack of adequate published data on the form and

- variability of any Southern Hemisphere épecieﬂ of Billingpella. With a

substantial number of species of Billinmsella recorded from the North American

continent alone, it is evident that genetic variability was high both
temporally and spatially. Therefore, although morphologic characieristics
of the Antarctic species are raflected in several North American species of

Billingsella, particularly B. perfecia Ulrich and Cooper; it is conzidered

that B. antarctica was isolated boih geographically and genctically from all

other stociks po far deseribed and merits recognition & a new cpecies. Tha
apparent lack of affinity between the Antarctic trilobite faumule and any

from North America would tend to support this conolusion.
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The discovery of a small brachial valve internal mould sheds

s

~some light on ontogenetic development. Whereas in gerontic forms the

median ridge extending anteriorly from the notothyrial platforam lies only
in the posterior half of the valve, in neanic foﬁms the ridge is muoh more

étrongly developed and extends to the valve margin. On the pedicle valve

. exterior this mey well indicate the development of a pronounced median

sulcus during the early stages of shell érowth; a feature which diminishes

. progressively with‘maturity.

14

Age. The genus Billingsella hagua wbrld—wide distribution, occurring

.in Middle and Upper Cambrian rocks in North America and Europe (Schuchert

" and Cooper 1932, p.49), Eastern Asia (Kotayashi 1956, p.352), Ausiralia

| . E
(6pik 1956, p.47,53; Casey‘and Gilbert-Tomlinson 1956, p.64; and Traves

1956, p.83,84) and Antarctica (Webers 1972, p.237).
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L Phy_lun; MOLLUSCA (by E. Yocheluon)
Class HYGLITHA Karek 1963
Order HYOLITHIDA Matthew 1899
Family HYOLITHIDAE Nicholsén 1872

Genus HYOLITHES Eichwald 1840
gzolitheg sp. indet.
. - Plate 4, figs 11, 12, 21

Material. ' Several hyolithid conchs occur along with the more abundant

specimens of orthothecoids. The féllowiﬁg are figured: TM 5414, 5415,

5425

Descpiption-and discussion, All.apecimens beldng‘within the tYpicalﬁ
genus and all are conspecific, They are scmilenticular in cross—section
but the dorsal surface is significantly more inflatéd than $he ventral
(P1. 4, fig. 11); there is no dorsal crest or even a'change of ourvature.
The juncture of the dorsal and ventral surfaces at the lateral edge is

relatively sharp and forms an asymmetrio angle (Pl. 4, fig. 11). The

'apicai_area is unknoim, but the angle of expansion is nearly 220. Curvature

of the ventrél surface from apex 1o aberture is exceedingly slighty and; in
the matufe part of the conch préserved, ies not obvious, The ligula is
prominent and smoothly curved at the ventral apertural margini +this margin
seems to occupy about one-gixth of the circumference of a circle (Pl. 4,
fig 12). Growth lines on the dorsal surface are stréight from one edge to
the other, indicating a simple orthogonal aperture. Except for the closely
spaced growth lines there is no crnament. No operculum is known.

The hyolithids are wider and somcwhat longer than associzted

orthothecoids but probably are not significantly differcnﬁ in terms of

hydraulic equivalency. On one ciall rock slab, similar orientation of these

two elongute forma is apparent (Pl. 4 fig. 12).
Although the material may bLe well enough preserved to name

formzlly, it is left in open nomenclature. Literally hundreds of specific
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- ' names have been applied to Cambrian lyolithids (Sinclair, 1946). Many

species are poorly ur;derstood and likely to be congpecific; it thereforo
geems inadvisablo tq add ﬁu-ther names to the literature until the
systematics of the group is better known. . .
Order ORTHOTHECIDA Marek 1966 |
- Family ORTHOTHECIDAE Syssoiev 1957
- Genus CONTITHECA Syssoiev 1972

Contitheca webarsi sp, nov.

' Plate 4, figs. 1-9, 22.

Material, type specimens. Twelve Specimens,

™ 5411 I

Holotype

Paratypes : TH 5410, 5412, 5413, 5423, 5424

' Descrigtion;_ Orthothecoids with a concavo~convex profile, ornzmented by

numerous fine lirae. Nucleus and earliest part of shell are unknown;

the principal part is without septa. .The shell is bilaterally symmetrical;

. the sides diverge at an angle close to 9°; dorsal and ventral surfaces

divérg'e at a smaller angle. The venf.ral surface near the antéiior margin
éxpan.ds élightly, though the dorzum is straight throughout growth, s.o that
in sidelview the mature shell is doraa.ily convex, Height to width ratio
is 2:3. In §ross—secticn the shell is conca.vo-céixvex, superficially
resembling that of a kidney bean, 'i‘he inner two=thirds of the ventral
su.rfac.e, in cross~sec‘éion, is very gently curved dox—.'.n'.-.'a.rd from the median

line to an abrupt angulated change in slope; the ovter part of tho ventral

gurface curves ctrongly downviard, outward, and then upward for an extremely

short dictance following the arc of a small circle, so that there is a

dist-inct change between the ventral and dorsal surfaces but no development

. of an sngulated lazteral edge. The dorsal surface joins the rounded edge

snoothly and has a much more gentle curvatura; the catire dorsum im nearly

a semicircle in crovs~section with tlanls and median line differentiated,



-17 -
‘but with a greater degree'qf curvatufa than that showm on the inner part
-of the ventral side. Growth lines are unknown on the.dorsum and the
rounded ventral margiﬁs; the inner part of tho ventral sufface is ocovered

with faint, fine closely spacéd growth lines, trénding at right angles to

the plane of symmetry. An ornament of fine thread-like lirae is present;

more than 40 lirae cover the dorsum and rounded ventral margins, but

lirae are absent on the ééntly curved inner face'of the ventral surface. At

maturity the int%rspaces between lirae are about twice the width of the

threads. The shell is thin, composed of at least two 1ayers.

The operculum is upknown.~. a
Discussion., This species-shows'several intere§ting features. fPresuﬁably
the unusual cross~section (Pl. 4, figs. 6, 7) is a consequence.of the.need
t0 keep the ;perture abovelthe sediment;water interface and free from

sediment._'The distinctly curved basal lzteral edges (Pl. 4,'fig. 2) are

~obvious; they effectively raise the main part of the shell above the

substrate. Presumably the slight dovmward extension seen in the larger of
the shells (Pl. 4, f;gs. 1, 4) is(a devélopment of maturity to'compehsate
for the increased weight of the gro;ing animal, The well-rounded dorsum
(P1. 4, fig..8) covered by fine ornement (Pl. 4, fig. 9) is not easily
explained froa the viewpoint of functional morphology, though ornament on

the rounded latoral edges'might gerve to lower adhcsion of the shell to

- fine—~grained sediments,

Although hyolithids are wideépread, tho collections of the U.S.

National Museum centain virtually no undoubted specimens of American

orthothecids. Accordingly, comparison ic limited to material described by

Walcott (1905; 1913) from China. None of his Middle Cambrian species ghow

any traces of longitudinal ornament. His only Late Cambrian species,

0. tyrene, lacks ornsment and has a flat ventral surface rather than one
concave in outline,

Several dozen Cambrian specics of Orthotheca (sensu lato) were

ercoted before World War II (Sinclair, 1946) and more have been named since.
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Contitheca webersi is closest to C. lineatalus_(nolm) from tﬁe'Paradoxides

-forchhammeri Zone of southern Swgden. The cross—-gection of that species
18 unknown, but the concave ventor is more gently curved than in this
speéies and is anaménted by longifudinal threadn;
The ornament of C. webersi is uncommon for the group; and the
absence of these threads on the inner part of the ventral surface appears

to be unique. I prefer to use a new name rather than to include this

- excellent material'in ary ill-defined older named species. For orthothecoids

to become uueful au stratxgraphlc tools, monograph;c treatment 15 needed.

The recent work by Sy9801ev (1972) provides an excellent model,

Class GASTROPODA Cuvier 1797 Cor e
‘Order ARCHAEOGASTROPODA Thiele 1925
" Family ONYCHOCHILIDAE Koken 1925

Genus SCAEVOGYRA Whitfield 1878
.Scaevogzqg sp. indet.

Plate 4, figs. 23, 24. |
Méterial. Two specimens, both st;inkerns retaining qnly small patphés of
shell near the columellar area: TH 5416, 5417.

Descrintion and discussion., The specimens are subglobose in outline,

possessing few whorls; which expand at a rapid rate (Pl. 4, fig. 23).  The
nucleus and earliest whorls are unknown, and only two complete whorls remain.
The pleural angle on one specimen'is nearly 400; on the second it is

neaily 30o but the specimen may heve been distorted (Pl. 4, fig. 24). Coiling
is hyperstrophic or sinistral, rather than dextral. On the stoeinkerns the
sufures are distinct but not greatly sunken, The vhorl profile is generally
arcuate, being quite well rounded near the suture, mvch less obviously

curved throughout most of the length of the side, and again well arched across

" the periphery which is low on the vhorl. The basal ares is not well knewn '

but s2cms to be in smooth condinuous curvature with tlic periphery so thet a
deprecsion is formed. However, because the specimens are steinkerns there

is no certainty that any umbilicus wag present on the shell. 5o muny critical
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features cannot be determined ihat a formal name is unwarranted.
Scaevogyra is a characteristic Late Cambrian genus in North
America and northeastern Asia, Although some of the deséribed species are
lower—-spired than this new form, ; few specimens attributed to the type
species S. sweezei (Whitfield) and others attributed to S. elevata

(Whitfield) have the same spire height as the Antarctic material. In spite

of the limitations imposed by the quality of the Antarctic specimens, they

et r— e

" "oan be confidently éssigned to Scaevogzyra and thus indicate a Late Cambrian,

possibly even Trempealcauvan, age for the faunﬁle. L
5 (i . = "

Matherells, another hyperstrophic Late Cambrian genus is only

slightly higher-spired than the Antarctic species; it has a sharp periphery,

' however, and a distinotly inclined basal surface. Matherellina; an Early

Ordovician hyperstrophic genus, is lower-spired, but has more flattened

Mollusca INCERTAE SEDIS

Family PELAGIELLIDAE Knight 1956
Genus PELAGIELLA Metthew 1895
"Pelamieiia" GD. indet

Plate 4, figs. 10, 13-20.

Materinl, Five specimens of which the following ere figured: -

TH 5406, 5407, 5408, 5409.

Description. Compressed, asymmetriczl, rapidly expanding shells with fine

growth lines; mucleus unknown. The shell expands at a rapid rate and

completes little more than one whorl, which apparehtly remains in contact

. aiong its inner margin throvgh ita growth. The upper surface is flattensd,

the overall form lenticular in outlinse. The upper suture is depreessed with
the whorl profile rising strongly upward from it for only a short distanoce,
ﬁhgn followinz a gentle arch across most of the width, curving dowrward
scmewhat more strongly in the outer part of the surface and then dropping

abruptly, but emoothly, to form a narrow wellerounded periphery. The profile

bolow the periphery curves mtrongly inward and more gently downward, Ghell
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width below peripheny being about twice that above it. The lowest part'of

'the base is near midwhorl, beyond which the surface is arched gently upward

and contlnues inward .with l;ttle curvatura for most of the distance, but at
a faint angulation.if bends abruﬁfly-upward fo form tke wall of a shallow,
narrow unbilicus. Growth lineé are unknown on the upper surfacc and across
the_peripheny, poésibly of sweeping opisthocline type beiow the pcriphery,

but or*hocline'for ét least the inner one-third of the base. Ornament is

: unknown except for fine, closely spaced growth lines on the inner part of the

base. The shell is thin but its structure unknown.
s (i . ” v J i
Disoussion. Generic assignment of the Antarctic form is uncertain, for

‘the pclagiellids are in need of revision. The type of Pelagiolia, Cyrtolithes

atlantoides Matthow, is an Early Cambrian species with a strongly inflated

lower profile, whereas the Antarctic form is quite lenticular (Pl. 4, fig. 16).

Because the specimens cannot be freed from the matrlx (Pl. 4 figs. 17, 20) it

is dszlcult to convey their relative compre5910n. They are listed here as
One of tho interesting peéulia;rities 6f'the‘pe1agia111ds is the
rapid rate of expansion of the'coil' The Antarctlc species seems to have the
whorl in contact (Pl. 4, fig.18), but o»hcrs do not complete one full
volution, 1If one assumes that all the Antarctic.material is conspecific and
then projects the cmallest specimen (Pl. 4, fig.18) onto the largest
(P1. 4, fig 14)scarcely more than one full volution is completed. This rapid
rate of expansion is qu;te atypical of gastropods and there is no compelling
reason to assign Pelagielle and its allies to that Class, It is thorefore

left hero a8 incertae sedis.

Hoat of the few Antarciic specimens are steinkerns; orly two

3

(P1. 4, figs. 13, 14, 20) rctain patches of the shell., The apparernt differsnce

' be#ween the Antarctic steinkerns (Pl. 4, figs. 15, 16), which show a pattern

superficially reseubling growiéh lines in some areas but chevron~shaped in
other areas; and the patches of shell (Pl, 4, fig. 20) of this species, in

which true growth lines are preserved, demonstrates the need to deal with
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—well—preserved material in etudyihg the group. Hornyh(1964) described
two genera of Middle Cambrian pelagiellids differentiated to a large extent
on their growth lines and ornament. |
A survey of the literature suggests that the pelagiellids might
have some siratigraphic potential when they are thoroughly monographed ;
meanwhile, becauze so many of the srecies aﬁd genera are poorly known, they
cgnnot be used for dating rocks with any.degree of confidence,
/ . Phylum ARTHROPODA (by J.H. Shergold)
| Class TRILOBITA Walch 1771
Order MIéMERA Jaekel 1909

Suborder AGNOSTINA Salter 1864 : |

’

Family DIPLAGNOSTIDAE Whitchouse 1936 emend. ! Opik 1967
Subfamily PSEUDAGNOSTINAE Whitehouse 1936
Genus PSEUDAGKOSTUS Jaekel 1909 sensu lato

Type speéieg. Agmostus cyélopgge Tullberg (1880: 27, pl. 2, figs 15a~c)

designated Jackel (1909 : 400), from the late Olenus and Parabolina spinulcsa

with Orsia lenticularis Zones, Andrarum; Skeane, Sweden (fids Westergaard

1922: 116-7). o

Other speciea, Other species of Pscudasgnostus are too rumercus to lizt here:

at the present time no fewer than T4 specific taxa can be incorporated in

Psecudaencstus sensu leato,

Age & Distribution. Cosmopolitan, occurring in Alaska, Carada, U3A, South
America, Burope, USSR, China, Manchuria, Korea, Vietnam; Australia, and now
recorded from Antarctica, during the time span of earliest Late Cambrian to

Early Ordovician.

Pseudasgnoatus sp. undet.

(P1. 2, figs 9-10)
Material, Two cephala and fragments of three pygidiaj; specimons are preserved
with shell, are cxfolisted, or preserved as moulds. TPigured specimens AR GOi-3.
Qipensions; The two comﬁlete cephﬁla have lengths (sag.) of 3.20 and 3.60 mm,

Pygidial lengths (sag.), exclusive of the articulating half-ring, range betvecn
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'3.20 and 3.40 mm.
Déscription. Thé cephalon is subovate, en grande teﬁue, with deeply grooved
marginal furrows. Thg cephalic acrolobe has.appreciable éonvexify
(tr., sag.), is unconstricted latérally, and is divi&ed antero%sagifally
by a mediap preglabellar furrow, The glabelia, occupying about 75% of the
cephalic length (sag.), possesses a sagittaily pointed anterior lobe fully

33% of the glabellar length (sag.). The anterior lobe is separated from the

 remainder of the;glabella by a transverse curvilinear anterior furrow,

- deepened abexially around the-front of the_anferoléteral lobess The axial

iy
glabellar node lies behind the anterior furrow and behind the anteroclateral

lobes., Basal lobes are small and triangular. The external cephalic surface
bears a meshed or finely araneavclate prosopon,

- The pygidium, like the cephalon, is subovate; en grande tenue, with

deeply grooved marginal furrows. Unlike the cephalong'the acrolobe may be

stréng1§ constricted. Axial furréws defining the antefior two gegnents of the |
rhachis converge rearwards to the level of the second transverse furrow.
Acéessony.furrows are well=developed, the species exhibiting a pletlioid and
deuterolqbate condition, Although the deutérolbbe is relatively narrow (tr.)

on some specimens, the pleural areas are hotably restricted in extent.

" Posteorolateral spines are situated in front of a transverse line drawn across

the rcar of the deuterolobe, The pygidial prosopon, where preserved, appears
$o be similur to that of the caphalon.

Discussion. The gpeoies cannot be accurately determined from the available

' material, but it exhibits similarity with the type species, Pseudamnogtus

cyclopvge (Tullberg), and its immediate allies, e.g. P. comuunic (Hall &

Whitfield) semsu Lu et al., (1965: 41-2, pl. 4, figs. 6=8) from China:

P, idalis Opik (1967: 153, pl. 63, figs. 1, 3; pl. 62 figs. 8~9) and

. P. ampullatus bpik.(1967é' 150, pl. 61, figo. 7-11) from Australia;

P. lentoplosiorum Westergaard (1944: 39, pl. 1, fig. 1) from Sweden; and

P. psendocyclopyee Ivahin (19562 17—9, pl. 1, figs. -8, 10, 16-17; 1962:

18, pl. 1, figs. 19-22) from Kazakhstan. The pygidium of the North American
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species P. gvps Clark (1923: 124, bl. 1, f;g. 9; 1924: 1§, pl. 3, fig. 2j
Rasetti 1944: 234, bl. 36, figs 20~22) resembles that of the Antarctio
speoimens. | . |
The combination of cephalon an&'pygidiua represented in the

Victoria Land cdllection is most similar to that described in Lu et el.

(1965) as Pseudagnostus cormunis (Hall & Whitfield). The only difference

appears to be_that_the Chinese spscimen lacks a nedian preglabellar furrow,
Pygidial and cephaiio ghapes, acrolobes, glebellar proportions§ degree of
incision of furrows . and viaibiliﬁy'of lobes,;position of axial nodes, ard the
nature of the merginal furrous are similar, Our material is not referred

to the Chinese species, however, as 1) -the Chinese specics'ié_not conspecific

with the North American P, cemmunis, which in general is more effaced and

- has narrower and shallower marginal furrows, and 2) the provenance of the

Chinece form is not known to us, all reference details being published in

Chinesa.y

~ Both Antarctic and Chinese species differ from Psendaznostus
cyclopyze (Tullverg) in cephalib éhape;. their axial glabellar nodes are:
situated farther rearwards and their anterior glabellar furrows are decidedly

" e
transverse. P, idalis Opik and P. ampullatus Opik have similar cephala; but

the pygidia of idalis have posterolateral spines situated ferther rearwards,

-and pygidia of ampullatus possess a more bulbous deuterolobe completely

encircled by accessory furrows. Socme comparison may be made with the pygidia

referred by Ivshin (1962) to P. pscudocyclonyere, but the cephalon of that
species appears to possess V-form anterior glaBellar furrows. |

The observed prosopon of Pseudaqnostus 8D, probably sets it apart

from most other described cpecies, Often, howsver, these have been provicusly
described frem indifferent or inadequaie material; or are parictal surfaccs

which do not show the external prosopon. P. areneavelatus Show (1951: 113,

pl. 24, figs. 12-16), from Vermont, has a comwavalle pregepon, 2lbeit somswhod

heavier. This gpecies differs quite submtantiai]y, however, in both glabellar

~and pygidiel characteristics from that treated here, and also ocoura at «
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considerably later date (Early Ordovician). I hesitate to erect yot another
species of anlalready abused gerus; the collection.of further material,
however, mighf aid interpretation substantially, |
Order PTYCHOPARIIDA Swinnefton 1915
' Superfamily PTYCHOPARIACEA Matthew 1887
Family EULOMATIDAE Kobayashi 1955

(pro EULOMIDAE Kobayashi 1955, sensu Oplk 1963)

" Gems STIGHATOA Opik 1963

’ e ]
Type species. By original designation, Stigmatce diloma bpik (1963: 89-90,

ple 4, fig. 2), from the Erixanium centum Zone, Georgina and Pomegranate.

Limestones, western Queensland, Australia. Lt
P

Other epecies. Stigmatoa silex apik (1963: 90-91, pl. 4, fig. 4)9‘

Erixanivm sentum Zone, O'Hara Shale, Pomegranate Limestone, western Queensland,

Australia, Stigmatoa sidOnia Bpik (1963:. 91-2, pl. 4, fig. 1), Irvingella

troglc a with Agnoctotes 1nconutans Zone, Pomegranate Limestone, western

,Queensland, Australia, Stigmatoa tvsonl Oplk (1963: 92-3, pl. 4, flg. 3}y

Erixanium sentum Zone, Georgina Limestone, western Queensland, Ausiralia.

Stigmatoa sp. is desoribed below from Porthern Victoria Lend, Antarctica.

Age & Distribuﬁion. All previously kneowm species occur in Australia, mainly

in the carbonate sequences of western Queensland,; where their age is early

Late Cumbrlan, Late Idamean, Zones of Erixanium sentum and Irvingella tropica

-with Agnostotes inconstans, "

Stigmatoa sp. undet.
(P1. 2, figs. 1-2) |
Materiaao. A single cranidiel fragment which has a.glabellar length (sag.)
of 3.70 mn, AR 604, | -

Comments, Stigmatoa sp. is characterised by a stout nuchal spine (P1. 2,

fig. 2), sigmoidal preoccipital glabellar furrowe, large palpebral lcbes
situated clese to the glabellu, and a finely gramlose proscpon. Other
morphologis features conform with those of spocies previously agsigned to the

genis,
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‘ Althcugh neither preglabellar area. nor pdsterolataral limbs are

preserved on the only available specimen, tho oombinafion of characteristics
is sufficient to differentiate Stigmatoa sp. from other séecies of the genus,
S. diloma has a similarly stout nuchal spine, but wider (tr.) palpebral ;
aréas, and hence longer ocular ridges. S. silex has similarly sited palpebral
lobes and similarly stout muchal spine, but appears to have a punctéte test,
S. sidonia has only a short ruchal spine and a minutely punctate test,
S. tysoni, perhdbs the closest spccies to Sfigmatoa Bp: in terms of gross
morphology, has similar relationéhip of paipebral lobes fo glabella, but
possesses a chorter nuchal spine and apparently a cambric prosopony presumably
having a woven rather than granulur appearance. |

Femily ELVINIIDAE Kobayashi 1935 sensu Palmei 1960

Subfamily ELVIFIINAE Yobayashz 1935, sencu Palmer

' 1960.

- Germs OLENTELLA Ivshin 1956

Type species. By original des 1gn&t10n, Olentclla olentensis Ivshin (19563

- 66~=T, pl. V, figs. 1=11, pl. VI flgs. 76, ?10; in leltln 1956 pl. XI,

fig. T)s from the late Tuorian (Iv<h1n & Pokrovskaya 1968: 101), Aphelospis—
kujandaagis ane, Tortkuduk Suite, central Kazakhstan, USSR.
Other species., Olentella shidertensis Ivshin (1956: 68-9, pl. VI, figs. 1-11,‘

rl. VII, %igs. 1=8), lobality and horizon as for the type species., Olentella
illustris Lazarenko (1966: 64~65, pl. VIII, figs. 4~8); Kyutyungd depreseiocr,

R. Olenek, N. Siberian Platform, Zone of Irvingellq/bedarellus felix.

Olcntella ef. olentensis Iveshin is described from Northern Victoria Land,

Antarctica.

Age & Distribution. USSR; Iazakhstan, late Tuorian, Aphelaspiz-lujandespis

Zone; Antarctica, Northern V;cuorla Land, probably late Idamean/early

Franconian,
Comments, Az far as cranidiel characteristics are concorned, Clontells

E R g

Ivshin 1956, together with Kuwoﬂlr spio Ivshin, Pedinocopholus Ivehin 19)6,

Pedinaepis Ivehin 1962, and pozsibly Apheleides Ivahin. 1962 appear to form &
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- morphologically related group. Their closest affinites seem to lie with.

Elviniirae of the Dunderbergia—ElburgiapElvinia generio group, and the

Dokimocephalinae (Iddinasia)_of North America, with which it is proposed

flestnaasuin 4 idacuay

that they be classified.

Cranidia of Olentella and Dundorbergia have much in common; they

have similar shape and segmentation and similarly organised preglabellar
areas, and the preoccipital furrows are sagittally discontinuocus in both
genera, Ofgntelia is distinguiched by possessing a relatively narrower
(tr.) prezlabellar area, relatively shorter (sag.) pregiabellar field but,

conversely, a thicker (sag.) anterior cranidial border. The palpebral lobes

of Dunderbergia are epaced farther frém the glabella. The closely spaced
. !

palpebral lobes of Olentella, and préportions and relationships of the

~components of the preglabellar area; relate the Kazakhstan gehus to Iddingaiz,

the two differing primarily on glabellar charaoterisfics.

Olentella cf. olentensis Ivshin 1956

(P1. 3,ifigs. 1=24 Tg 9f10)

cf. 1956 Olentella olentensis gen. ¢t sp. nov., Ivshin 1956: 66-7, pl. V,

~ figs. 1-11, pl. VI, figs ?6, 710,

'Materiai. Four craridial fragﬁents, a possible librigena, a thoracic

fragment, and six pygidial fragments. Pigured specimens, AR”605—9.
Dimensions. Measured creridia vary in length (scg.) between an estimated
3.40 and 5.60 mm, whereas the lengths (sag.) of the pygidia, excluding the
articulating halfering, very between 2,20 end 7.40 mm.

Description. The cranidium is sagittally very convex (Pl. 3, fig. 2) in
profile., Its glabells is conica}, with anteriorly converging flanksy and

acutely rounded frontal lobe., Glabellar furrowing is ill defined, thres pairs

o]

of furrows being faintly discernible; all sloping adaxially and rearwards.
The preoccipital furrows are appsrantly sigmoidal; their extremities very

nearly morge segzittally.
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The occipital ring is b;oken on ail the available specimens,
but appears to belsli%htly wider (%¢r.) than the preocéipital-glabellar lobes,
anﬁ_differentiated from the glabella by a olearly defined occipital fﬁrrow.

Preocular facial sutures diverge strongly forwards, enclosing a "

‘thickened (sag.) anterior oranidial border and shorter (sag.), convex (sag.)

preglabellar field, The anterior cranidial contour (plan view) is strongly

arched forwards, as is tHe anterior marginal furrow. Postocular sections of
: ; 3 _

the facialﬁﬁuturé encloge short (tr.) triengular posterolateral limbs

bearing distally widened (exnag.);marginal furrows.
The palpebral lobes are arcuate, situated close to the glabella, -
and long; erxtending forwards from the anterior part of the preoccipital lobes
: i

to the level of the vefy faint enterior lateral furrows. Ocular ridées are

_short, slope rearwards, and are faintly duplicated. Where they intersect the

axial furrows the glabella and preocular areas ere bridged, presumably by an

underlyiﬁg caecal diverticulum., The palpebral areas are narrow (tr.).

. The'prdsopon of exfoliated cranidia is punctate, but that of
testaceous specimens is composed_of irregulerly and sparsely.ecattered gramles
set in 2 very fine dense matrix of émalier:granules.
| The librigena (Pl. 3, fig. 3), which is tentatifely placed in the
species, is aphelaspidinid in aspect, possecsing prominent lateral and
posterior borders defined by shaliow marginal furrows which combine at the
gonal ospine base and gontinue arshort distance along the centrc-of the agpine.
The genal spine; although broken off, appears to have been long and stout.

The genal field has low convexity (4r., exsag.) and bears a radiating caecal
system which is suppressed at the lateral mﬁrginal furrow. The laterael margins
bear terrace 1ines. Other visible bortions of the librigena carry a fine
dense granulation,

The thoracic éegment.(Pl. 3, fig. 7), tentatively included in the
spacies, has a similar prosopen to thet of the cranidium. It is weukly
fulcraté, but anterolaterally bears & broad articulating facet. Its pleﬁral

furrow is wide (exsag,), very clearly defined, striking obliquely across ihe
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pleurbn. The axial portion of the segment bears a sesgittal node. Although
it is bluntly poiﬁted, the segment appears to lack a free distal spine.

The six associated pygidia are basically subtriangular in shape.

The bdrders are woll delineated from the furrowed pleural zone by shallow
and promip;nt marginal furrows. There i; evidence for three pleural segments
bearing shallow pleural furrows which terminate at the marginal furrows.

_ / , _
Interpleur§1 furrows are present, but faint., The axis contains three,

.possibly four, segments and a fused terminal piecs. The species lacks a

S

-post-axial ridge. The pygidial prosopon is similar to that of the cranidium:

the axial rings bear small fine granules, and larger scattered ones occur
: I

along the pleural 'ribs?. _ ' L I

Discussion. Although referred to Olentella of, olentensis, the illustrated

cranidia share properties of both that species and 0. shidertensis Ivshin

-1956; they have the acutely rounded glabella of 0. olentensis combined with

the convexities of 0., shidertensis. The Antarctic material possesses

characteristics of the preglabsllar area similar not only to Olentella, but
also to material which Ivshin (1962: pl. III, figs. 1~12) referred to

Aphelaspis nobilis. Pygidia referred here to Olentella are most comparable

to that which Ivshin also assigned to Aphelaspis nobilis (loc. cit., fig. 13).

The 1ibrigena illustrated here resembles that of Aphelaspis subditus Palmer

(1965: pl. 8, fig. 24). The parts here agsembled to represent Olentella cf,

olentensis may, therefora, be erroneously assccisted, Texoncmic assescment

is made difficult by the fact that such trilobites appear to bridge the concepis
of the families Elviniidae and Pterocophaliidae a8 presently upderstood.
Gernus IRVIKRGELLA Ulrich & Resser 1924

Type snecies, By original deeignation, Irvingelle major Ulrich & Resser

(ig Walcott 1924: 58, ﬁl. 10, fig. 3), type locality and formation not statsd,
Full discuszion and gynonymy associated with thiz wzpecies are given by Palmer

(1965: 48).
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Other spnecies, Palmer (1965: 45) has noted that "33 specific names have

been epplied to trilobites-having the oharacteristicslof Irvingella",
Those listed here are the few species in which the pygidium is known with

some certainty: Irvingella (Irvingellina)? sp. undet., Kobayashi (1938:

176, pl. XV, fig. 3a), Elvinia iLimestone, Hount Hunter, B.C., Canada.

Irvingella media Resser (1942, senzu Wilson 1949: 39, pl. 11, figs. 16-17,
19-20), Elvinia Zone, Wilberns Formation, central Texas, USA. Irvingella

dbliqucnsis Rusconi (1953, sencu Rusconi 1954: 31, text-figs. 17-18, pl. 2,

! "
figs. 8-9), Quebradita Oblicua, Argentina, Irvingella tropica Opik (1963:

96—7; pl. 4, figs. 5=8), Zone of Irvingella tropica with Aznostetes jinconstans,

Pomegranate Limestone, western Queensland, Australia. Irvingella flohri

Resser (1942,sensu Palmer 1965: 47-8, pl. 6, figs. 16, 19=20, 24), Elvinia

~ Zone,Vevada and Utah, USA. Irvingella major Ulrich & Resser (1924,Geneu
‘Palmer 1965:‘ 48, pl. 6, figs. 9-15), Elvinia Zone, Nevada, USA. Irvingzella

" nuneatonensis (Sharman 1886, sensu Rushton 1967: 339-348, pl. 52, figs. 1-12),

Olenug Zone (younger than 0. dentatus), Outwood Shales, Warwickshire, UK.

Irvingella perfecta Tchernyshevé (ﬂ968: 207-210, pl. 22, figs. 1-8),

Chopkin Suite, Norilsk region, N.W. Siberian Platform.

Age & Distribution. Irvinzella is a cosmopolitan genus occurring in or about

the Elvinia Zone and its time equivalents in Durope, Siberia,; China, Austfalia,

South America, USA, and Canada.
Zlggiggéllg op. undet.
(P1. 2, fig. 8).
taterizl, A single incomplete exfoliated pygidiuvm, AR 610..
Dimensions. Estimated sagitial length is 2.00 ﬁm.
Descrintion. .The pygidial outline is trapezoidal, with a slighily indented

posterior margin. Borders are not preserved laterally. The pleurze are

"appreciably convex (tr.), ard peucifurrowed, orly the first pleural segmen?®

bearing a plourzl furrow. Interpleursl furrows ave completely c¢ffaced. The
axis is strongly raised above the pleurae and was originally cormposcd of two

segments and a rather prominent bulbous terminal picce; the articulating
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Discussion. Although the pygidial fragment is inadequate for detailed
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x
half-ring and the anterior portion of the first axial segment are, however,

broken away. A faint post—axial ridge is present,

comparison, the Antarctic 7Irvingella appears to be most similar in

segmentation to the North American species J. major (as interpreted by

" ’
Palmer 1965; pl. 6, figs 9 and 11) and the Australian I, tropica Opik (1963:

pl. 4, fig. 8). Irvingella nuneatonensis (Sharman) has, according to Rushton

(1967: 342), three axial segments, as has I. perfecta Tchernysheva (1968).

I, tropica and I. flohri Resser have considerably thicker (sag., exsag.)

posterior borders than that evident from ?Irvingella sp.

The overall appearance of ?Irviregella sp. is scmewhat similar to

' . . '
that of species of Dunderbergia described by Palmer (1960). Although pygidia

of Dﬁnderbergia varizgranula Palmer (i934: 761, pl. 88, fig. T; 1960:

68, pl. 4, figs. 22, 25-26, 29), D. polybothra Palmer (1960: 67=8; pl. S,

figs. 1=4, 6—7,'9, 14), and D. bigranulona Palmer (1960:. 66-T, pl. 5, figs.

10-13, 15~23) have similar shapes to that of 7Irvingella 5p., they differ in

' having longer (ssg.) axes with at ieast.th:ee distinct segments and less

- -

bulbous terminations.
Family PTEROCEPHALIIDAE Kobayashi 1935

| Subfemily FTEROCEPHALIINAE Kobayashi 1935
|

e Genus PEDINOCEPHALUS Ivehin 1956

Type spccies. By original designation, Pedinocephalug bublichenkoi Ivshin

(1956: 58-60, pl. II, figs. 1-8), late Tuorian, Aphelespis-Xujandaepis

Zone, Tortkuduk Suite, central Kazakhstzn, USSR,

Other onecies. Pedinocephalus lasachetenensis Tvshin (1956: 60-62, pl. 1I,

figs. 9=10, 711, 12), horizon and locality as for type species, cdirccephzlus

. bykovae Ivshin (1956: 62-64; pl. I, figs. 24-26, 28-29), locality as for

type specicg. Taenicephalus? parercinug Hennirgsmoen (1957: 167-169, »l. 1,
" "

figs. 1-6), Subzone of Olenus pibboswvs with 0, frensvevsun, Vastergotland,

" Sweden. Fedinocepholus sinplex Ivahin (1962: 96-8; pl. VI, fig. 2), horizon

as for type species, Pedinocephaluz cf. bublichenkoi is described helow from
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Northern Victoria Land, Antarctica.

‘Age & Dictribution. USSR, central Kazakhstan, late Tuorian, Aphelaspis-

" " )
Kujandaspis Zone; Sweden, Vastergotland, Olenus Series, Olenus gibbosus-

0. transversus Subzone; Antarctica, Northern Victoria Land, late Idameaq/
early Franconian,

Pedinocephalus cf. bublichenkoi Ivshin 1956

(rP1. 2, fig. Ly B

-

" ef. 1956 PedanGeDhaluo bublichenkoi sp. nov., Ivshin 19563 58-60, pl. II,

«
{

Material. A sinrgle incomplete cranidiel fragment preserved with shell,

AR 611. The left posterolateral limb and the whole of the rlrht hand side
|

'of the speclmen, 1nclud1ng the occ1p1ta1 rlng, are broken aviay. o

D1men31ons. The specimen is 1nsuff101enu1y complete for measurement; an

estimation of length (sag.) would be in the order of 11 mm.

Description. The glabella'tapers markedly towards its.anterior end, which
is éently and obtusely rounded. Glabellar furfowing is indistinct on the_
available fragment, preoccipitﬂl and median lateral furrcws being poorly
prese¥ﬁed. The anterior lateral furro» s, whlch lie just behind- thn inter-

section of the ocular ridges and the axial furrows, are short and faint, ard

~directed anteriorly and adaxially.

Palpebral lobes are not precerved, but nevertheless appear to have
been short (exsag.), probably gited a little to the anterior of the mid-point
of the glabella. Ocular ridges are long; abaxially and posteriorly inclined.

They appear $0 be contimous acreas the ahlul furrows, connecclno u1th the

anterolateral corners of the glabella,

The preglabellar area is long (sag.), composed of a gently'convex'
(saz.) preglabellar field and equ?lly cenvex (sag.) anterior cranidiel border,
abaut half as long (sagd) as the preglabellar field. The preglabellar furrou
ig pitted on Vu‘h pide of the suglttal line and faint traces of a pardfrontal
band are present betweon the pits. The preglabollar field bears a caecal

system which radiates from the vicinity of these pits,
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_Overall, the cranidium has a punctate prosopon,

Discusgsion, Pedinocephalus cf. bublichenkoi is best'compared with the

hplotype of the species (Ivshin 1956: pl. II, fig. 1). Tﬁe two specimens
have similarly strong glabellar taper and deéree pf anterior rouﬁding, and
similarly pitted preglabellar furrow. Preservation of the Antarctic

fragment prevents further comparison. By the same characteristics, g. cf.

bublichenkoi can be compared with P. kasachstanensis and probably P. bykovae.

Pedinocephaius of. kasachstanensis (see Ivshin 1956: pl. II, fig. 11)

has a narrower (tr.), more acutely rounded glabella. P. simplex has a
: g e i

glabella with less anterior taper and presumed larger palpebral lobes; and

P. peregrinvs (Henningsmoen) has a considerably shorter (sag.) preglabellar
: S

field with less sagittal convexity. _ : : .!

Subfanily APHELASPIDINAE Palmer 1960
ThlS taxon is used as emended by Palmer in 1962 (p. F32). Three

Antarctic taxa are temporarily assigned to it, and are lef{ under open

nomenclature.
Aphelasbidinid sﬁecies,I. N

(P, 2, tig. 4). |
Materisl. A single cranidial fragment (rR 612) lacking the greater part of
the right palpebral area, palpebral lobe and posterolateral limb. The left
hand posterolateral limb cannot be exposed because the specimen lies
adeccnt to the Prochusnzia cranidium figured on Pl, 1, fig. 1.
Descrintion, The illustrated cranidium is characterised by diverging
preocular facial sutures; a slightly concavoconrex breglqbellar field, short
(sag.) anterior cranidial border, and well defined antcrior marginal furrow,

The glabella is rectangular, parallel-sided, squared off anteriorly, and

faintly furrowed. The occipital ring is not preserved. Linear transverse

ocular ridzes run ebaxially from the corners of the frontal lobe. The
preserved palpcbral lobe has slighily over half the glaballar lenzth (ex (688 )
and is anteriorly situvated. Anterior ard posterlor palpebral widihs (tr.)

are equivalent. A fine caecal network radiates across tho pregledellar field,



‘10 Aphelaspidinae on account of its partial similariiy to Aphelaspis buttsi

- 33 -

otherwise the test is smooth,

.

-Discussion.' Aphelaspidihid sp. 1 is difficult to classify, but is referred

(Kobayashi). It can be equally well compared with certain.cpeccies of ; ¢

- Bugonocare Whitehouse ard Olenaspella Wilson.

The available specimen has a similarly organised preglabellar -

area to the holotype of Aphelaspis buttsi (see Proaulocopleura huttsi

' Kobeyashi 1936:° 93, pl. 15; fig. 6; Resser 19385 95, pl. 16, fig. 8) from

Alabama, as refigured by_Palmer (j962:- 35 pl. 4, fig. 31). The palpebral

lobes of A, buttsi are somewhat shorter (exsag.), but they are connected to

the axial furrows by ocular ridges of similar length (tr.) and orientation.

A. buttsi has a similarly truncate glabella which is less parallel-sided
than that of the Antarctic species. .Comparison witﬁ the many-other species
of Aphelagpie is not undertaken as these, in goneral, have anteriorly tapered
and rounded glabellae, and usually theirvpreglabellar areas are structurally
and proportionately different, _ | T

The nature of the pregléﬁellaf area links Aphelaspidinid sp. 1 with
both Eugonocare and Olennspellea, wﬁich have morphologicalky identiéal cranidia -
being differentiated sdlely on the abzence of pygidial spinés in the former
(Palmer 1965: 64). As in the case of the North Amsrican species of
Aphelsspis, the glabellae of Bugonocare and Olenaspella are anteriorly tapered
and rounded, and glabellar furroﬁing is generally well defined., The ocular

ridges of these genera are less transverse than those of Aphelaspis buttsi

and the aphelaspidinid at hand, usually having a gentle inclination to the

palpebral lobes which lie somewhat more posteriorly on the genae.

A degres of similerity is evident between Aphelaspidinid sp, 1 and

Olenus zsiaticng Kobayashi 1944, as described from South Korea by Kobayashi

(1962: 54~5, pl. IX, figs. 16a~b), Glzbsllar and coular characteristics

appear to he gimilar but the fntarctic spzcimen may be differeniiatad by the

greater angle of divergence of its prceocular facial suiures.
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- . Aphelaspidinid species 2 - s

(P, 2, fig. 7).

. Katerial. A single, mostly complete, mainly exfoliated pygidium, AR 613. Yy
Dimensions. The pygidial length (sag.), inciuding the articulating o

half-ring, is 3.80 mm,

Description. The pygidium determined as Aphelaspidinid sp. 2 has a
semicircularvshape, witﬁﬂlength (gag.),_including the articulating half-ring,
about 42% of the estimated width (tr.). The.axisi'which occupies about

85% of the length (sag., inblﬁdiﬁg the half-ring), is conical, and composéd
of three well delineated segments, a poorly defined fourth, and a terminal
piece which may contain one additional fﬁsed segment. There ;e no bost-

axial ridge. Three pleural segments separated by very faint interpleural-furrows

. are present. They bear wide and shallow pleural furrows which extend close

to the pygidial margins., A very narrow border is perhaps present laterally,

but merges into the post-~axial convexity of the shield posteriorly. The

 §ygidia1 margins are entire, non-spinose., The articulating halfering is a

simple bar, and fulcration is weak. Faint traces of a caecal network are

present post-axially.

Discussion., Shape and segmentation indicate classification within

Aphelespidinae; Apholaspis buttei (Kobayashi) as illustrated by Palmer

(1962: p1. 4, Tigs. 26, 31) again offers closest comparison., Aphelaspidinid
sp. 2 may in fact represent the pygidium of the cranidium described as ‘
Aphelaspidinid ap. 1. With A. buttsi there is comparable degree of segmentation,
similar style of pleural furrowing, end narrov borders. Aphelaspidinid sp. 24
however; hes a more fully rounded shape, less irianguvlar than that of A. butisi,

Aphclaspis brachysspis Palmer (1962: 33, pl. 4, figs. 1-19); from the

_ Aphelaspis Zone of Nevada, has a similar shape, albeit with outline somewhat

indented posteaxially, but has fewer gsements in both axial and pleural zomney,
Aphelasgpidinid epccien 3

(Pl. 3, Tig. 6).
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1
-Material., Mould and counterpart of a single incomplete cranidium (AR 614),

the specimen lacking palpebral lobes and posterolateral limbs,

Dimensions., The estimated cranidiai length (sag.) is 6 mm.- . §

Description., Aphelaspidinid sp. 3 is characteiised by widely divergent o
preocular facial-sutures which enclose a preglabellar area compricing a S e
convex (sag.) preglabellar field, narrﬁw (sag.) but deeply and sherply ~ . .

incised anterior cranidial marginal furrow, and relatively narrow (sag.)

cranidial bo}dér turned Biightly addorsally in lateral profiie. Ocular ridges
are tranaverse Sr véry ElightlyHQIOping posteriorly. The glabella tapers
markedly towards the anterior end; which is acutely rounded. It has three.
faint pairs of backwardly directed.glabellar furrows; the preoccipjtal pair
is sigmoidal., Only anterolaterally is the occipital ring as widef(tr.) es

the prebccipital glabellar lobes. Although the specimen is fairly deeply
weathered Apheiaspidinid Bpe 3 appeﬁrs t0 have possessed a granulose_pfosopon.
Discussion. This épécies is again difficult to classify because of |
incompleteness and lack of supportiné material, Although probably an
aphelaspidinid, its preocular faciql sutures are too divergent and its

anterior cranidial marginal furrow too sharply incised for inclusion within

Aphelaspis Resser.

Aphelaspidinid sp. 3 most closely resémblés two species which have
been previously assigned to Aphelaépis but probably do not belong with this
genus., The Antarctic species is believed to have closest affinity with a

Chinese specics, Aphclaspis pgramulata Kuo (1963: 59, pl. 14, figs T~11;

in Lu et al., 1965: 177, pl. 30, figs. 1=4), which has similar glabellar
shape and furrcwing, and apparently a similarly arranged_preglabellar area,
A similarly structured preglabeller area ié alao pozscessed by ﬁEﬁElﬁiEiﬁ
nobilis Ivshin (1956: 33-6, pl. III, figs. 1-13, 27, pl. IV, figs. 16=17),
frem central Kazekhstan, but this specics has an anterierly more truncate
glaballa,; and its oculer ridges are more steeply inclined, Aphélumeiﬁ

grovulata and A, nobilis appear to differ from North American species of

Aphelaspis by the same charactericiics which distinguish Aphelaspidinid spe. 3.



-

R aN =R B WS ah e

Franconian,

- 36 - _
/  Superfamily OLENACEA Burmcister 1843
Family TALBOTINELLIDAE Bpik 1963
Genus TALBOTIFELLA Poulsen'1960 sensu Opik 1963

Type species, By origingl designation, Talbotinella communis Poulsen

(1960: 24~25, pl. 2, figs. 2-8, pl. 3, fig. 2), from the Bolaspidella

Zone, Cerillo El Solitario, Canota region, Mendoza, Argentina.

Other species. Talbotinella leanzai Pbulsen (1960: 25-26, pl. 2, figs. 9-12)

.locality as for type species. Talbotinella rusconii Poulsen (1960: 27,

. 1"
_pl. 2, figs. 13-15), locality as above. Talbotinella notulata Opik (1963:

73-5, pl. 6, fig. 9), Glyptacsnostus stolicotus Zone, (Georgina Limestone,

western Queensland, Australia. ?Talbotinella sp. is described herein from

Korthern Victoria Land, Antarctica.

Age & Distribution. South America, Argenfina, Late ﬁiddle Cambrian,

Bolaspidella Zone; Lustralia, Late Cambrian Glyptagnostus stolidotus Zone;

Antarctica, Northern Victoria Land, Late Cambrian, late Idamean/early

Ve : <

' ?Talbotiﬁélla ép._undet.
(P1. 3, fig. 11)
Material, A single imperfectiy,preserved and partially exfoliated cranidium,
AR 615. The specimen lacks most of its preglabellar area and occipital ring,
and the whole of the left pleural poption of the cranidium. |

Description. The portion preserved is characterised by a conical glabella,

acutely rounded anteriorly, bearing three pairs of furrows; it has shoxrt

- sloping ocular ridges; small palpebral lobes situated mostly in advance of

the mid-point of the glebella, broad triangular postaorolateral limbs, and
anteriorly diverging preocular fazcial sutures, The overall prosopon is finely

and densely gramloze; the gramiles coalesce to form a dense ruvgosity.

Discussion,  Although the general morpholozy is somewhet similer to that of

St —

1] 3
hotinells netulsita Opik, there are several points of differeice,  The

-
Tel

glabella of the Antarctic species is less conical than that of T. notulate,
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its palpebral lobes are longor (exsag.), its preoccipital glabellar furrows

‘are non-bifurcated, and its anterior lateral furrows,'although very faint,

are in fact furrows and not pits. No comparison of preglabellar areas can ’
be offgred. The test of the Australian species is smooth. t
The maferial illustrated appears to be classifiable in Talbotinellidae
as envisaged by Bpik, but is inadequate to critically evaluate the determined
genus, reference 1o which is therefore queried,
Severalk ofher species have similar morpholégy to the fragment-from

Victoria Land. In particular, atiention may be drawn to the oranidium that
( ) : .

Palmer (1954: T45, pl. 84, fig; 11) essigned to Aphelaspis consiricta, a

specles from the Aphelaspis qpls zZone of Texas; and one of the paratype cranidia

- of Crepicephalus orientalis described by Endo (ig Endo & Resser 1937: 344,

pl. 66, fig. 12) from the Paishan Formation of Fergtien Province, Hanchuria,
| Family OLEWIDAE Burmecister 1843

Subfamiliae et geﬁera incertae sedis
'_Olehid species undet.

(P1 By flg. 6)e

latorial,. A single incomplete, partlally exfoliated cranldlum, AR 616,

preserved as an external mould,

Dimensions. The estimated cranidial length (sag.) is 4.00 mm,

Description. This species is charactericed by divergent preocular facial

sutures, convex (sag. ) preglabeller field, and well deflned anterior cranidial
border and marginal furrow. The glabella is parallel-sided, anteriorly
rounded, and its furrowing iz effaced. The occipital furrow does not reach

the axial furrows laterally; and the occipital ring possesses a nuchal node,

Posterolateral limbs are narrow (exsag.), long (tr.), and trizngular. The

preserved palpebral lobe is arcvate, equidistant from the axial furrous

anteriorly and posteriorly, enteriorly sited, and about one-half the glabellar

length (emsez.).  Ocular ;1drﬂ° are avtericrly curved,

Discussion.  The orientation of the ocular ridges differentiates this species

from Aphelaspidinae (Pterocophaliidae) and relates it to Olenidae.



.

/ : : - 38 -
Characteristics of the glabella and preglabellar are; are also not
inconsictent with classification amoﬁg Olenidae.‘ Insufficient materiel,
however, prevents a qualificd determination.
Compqrison can be made with few other described species,

Hancrania brevilimbata Kobayashi (1962: 55, pl. IX, figs. 2-6) from the

Machari fauna of South Korea, is most similar, but its glabella has a

slight anteriof ta?er and considerably sironger furfowing, and its ocular
ridges are perhaps'sloping rather than curved. Several gpecies °f.9l§222
have curved ocular ridges and sim%larly shaped glabellae, but their glabellar

<

"
furrowing is invariably stronger, e.g., Olenus orilviei Opik (1963: 59-62,

pl. 1, figs. 1-9, pl. 2, figs. 2~4).

" Superfamily LEIOSTEGIACEA Bradley 1925
Family LEIOSTEGIIDAE Bradley 1925

Subfamily PAGODIINAE Kobayashi 1935

Genus PROCHUANGIA Kobayashi 1935

" Pype species. By original designation, Prochuanria mansuyi Kobzyashi

(1935: 186=7, pl. VIII, fig. 8, pl; X, figs. 1-7), from Saishb—ri, South Korea.,

" Other species., Conocephalites quadriccpé Dames (1883: 9, pl. 1, figs. 13-18;

Lorenz 1906: 94, text-fig., referred to Schantungia Lorenz; Kobayashi 1937:
75~-6, pl. 17, figs. 2a-c, referred to Prochuangis Kobsyashi; Lu et al.,
1965: 416, pl. 1S, figs. 2-4), from Sazimaki, Liaotung, Manchuria.

Prochuangia anzusta Ncotayashi (1935: 188-9, pl. Ix; fig. 12), from Saisho-ri,

South Korea., Prochuangia postercspina Kobayashi (1935 187-8, pl. X,

fig., 8), from Saicho-ri, South Korea, Prochuarzia imemvrai Endo (1944: 69-70,

pl. 10, fig. 12; refigured Lu et al., 1965: 415, pl. 79, fig. 1), frow the

Paishan Formation, ncar Tungchinglicn, Liaoyanghsien, Fengticn Frovince,

Manchuria, Prochusngia granulosa Lu (1956: 376~7; pl. 1, fig. 5; refigured

with additional material in Lu et al., 1965: 414, pl. 18, fizs, 22-23), from

Luagbienchung, Yuping districh, casicrn Kueichow, Cinna,

Prochuanzia? bevrvi Lochmen (1940: 39-~40, ple 4, figs. 17-20), from tho Cedaris
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Zone, Bonneterre Dolomite, Missouri, is not referable to Prochuangié.

Age & Distribution. Before 1967 Prochuansia was known only from

Asia: Vietnam, China; Manchuria,; and Scuth Korea, Since that time,
however, Colchen (1967) hac recorded its associatién with Chuangia at the
eastern end of the Sierra de la Demanda in'Logroﬁo Province, northern Spain,
and Prochuangia is now recorded from Antafctica.

Throughout its range in Asia, Prochuangia has a Paishanian (1ate

. ' / . ' . .
Dresbachian, Idafiean) age, and its occurrence hss been thought by Ilobayashi -

(1935, 1960, 1966A, 19658, 1967, 1‘971) to represent a distinct biostratigraphical
zone resting with pronounced faunal discontinuity on the Drepanura Zone below
and directly subjacent to the Chuanziz faunas., In South Korea, hovever, a
species of Prochuanzia is found in association with the Chuanzia faugés

(Kobayashi 19664s 34, listed), end some doubt must now be expressed on the

limited range of the genus. The Antarctic occurrence seems to indicate that

. the genus existed at least until early Franconien (Elvinia) time, i.e. latest

' e
Chvangia Zone, o

- Comments. Concerning the type species,‘Kobsyashi (1935: 186) synonymises

specimens from the Torkin-Yunnan border region of Vietnam and southerh China,
which were referred by Mansuy (1915: 20-22, pl.'II, figs. 14a-g) to

Chuznzia naig Welcott, Mensuy (op. cit., explanation to pl. II) indicates,

. however, that his material was obtained from two distinct horizons; in

particular, one pygidium is from his zone of Piychzspig engulata (1atest
Caﬁbrian) and is very.ppobably nonconspecific with the remainder of the
figured specimens. Concepts of Prockuancia derived from the type cpecies
should thersfore be based on the Korean material described by Kobayashi.
According to Kebayashi (1935: 185) Prochuancic is differentiated
from Chuansia Walcott 1911 in possescing a pair of pygidial spines, and less
tacutely cdged’ anterior cranidial bordcr. The absence of a posterior
margiﬁgl furrow Sn ths pygidium di;tinguishos it frem Eaolichonis, which alse

possesses spines. Koboyashi (lgg. gii.) has noted thot the external shell

of the glabelln is basically unfurrowed, but that the parietal surface posscesas
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threeo pairs of glabellar furrows, a situation aleo observed. in Chuangia.

Thé most reliable characteristios for the determination of

Prochuanzia appear to be those of the pygidium, a3 cranidia of the speciss \
listed above are not reeadily distinguished fromjthose of Chuangzia or Y

Pagodia, espgcially spedies of the Chuangia nitida group (Walcott 1911:

;o
85-6, pl. 15, fig. 6), and of Pagodia (Idamea) Whitehouse 1939, sensu bpik

1967 (see below). -

'PrOGhuaagig sp.,'aff. P. granulosa Lu 1956

- (P1. 4, figs. 1-6)

aff. 1956 Prochuansia gramlosa Lu (sp. nov.), Lu 1956:

376-377, pl. 1, fig. 5.

aff. 1965 Prochuangia grarulosa lu, in Lu ct al., 19653

414, pl. 78, figs. 22-23,

Material.  This species is known from fragments.of thirteen cranidia, eight

pygidia, and three librigenae, which make this the most abundantly represented
taxon in the collection studied. The illustrated specimens are numbered

AR 617-21.

Dimensions. Measurable cranidial'iengths (sag.) vary between 5.50 and 6.30 mm;

pygidial lengths (sag.), exclu&ing the articulating balfering, measure

~ between 2,00 and 4,20 mm,

| .
Description. The cranidium and librigena illustrated on Pl, 1 are well

matched end are probébly correctly associated withlthe pygidiwn, which
certeinly represcents Prochusngia, No other combination is possible among the
available specimens,

The anterior cranidial margin i éently curved (tr.), passing into a
narrow.(sag.) upturned anterior cranidial border which bears terrace lines
on its adventral and anterior-facing surface. The border is separatced from

the frontsl lobe of the glabella Ly a deep, narrow (sasz.) proglabeller furrow,

" Mo preglabellay field intervenszas botwoen pglabelisn ard border.
%3 [

The glabella, abutting againzt the crenidial border, is obiusely

rounded anteriorly, and laterally constricted immediately in frent of the
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point at which the ocular ridges intersect the axial furrows, giving the
frontal lobe an anterolaterally expanded appearance, Dwo paira of glabellar
furrowa are faintly indicated on the external test: Dboth are arcuate, -
curving rearwards and adaxia.ily; the preoccipital furrows powsibly bifurcate Ef
adaxially (P1l. 1, fig. 3).

The occipital furrow is deeply incised, diétinotly widened
sagittally to form a platform. The occipital ring is slightly wider (tr.)
than the gﬁgbella, sagittally extended rearwards (Pl. 1, fig. 2), and bears
a faint nuchal node,

The palpebral lobes are gently arcuate, mainly lying posterior to
the mid-point of the glabella, and the palpebral furrows strongly defined.
Faint ocular ridges connect the anterior ends of the palpebral lobes’to the
axial furrows, constricting the glabella at the point of intersection. The
preocular facial sutures run anterosagittally to the margin, intersecting at
an obtuse angle. The postoéular facial sutures run direct to the posterior
margin, enclosing short (tr.), trisngular posterolateral limbs, Posterior
marginal furrows are simuous, clearly defined, and wide, and are characterised
by a é%gmoidal course distally. They close hefore the extremity of the
posterolateral limbs, where a narrow ridge is formed, and apparently do not
continue on to the librigena., The cranidial prosopon is finely granulose,

The associated librigena, very similar to that of'Pagodia (1damea)

baccate, Bpik 1967, is characterised by a thickened lateral border which bears,
across its marginal comvexity, branching terrace lines contimiing to the
doublure of the genal spine posterolaterally, an& on to the anterior cranidial
border anterolaterally. The lateral marginél furrow is arrested a considerable
distance from the genal angle, There is apparently no posterior marginal
furrow, and accordingly the genal field has a strong convexity (exsag.). An
eye 2acle ig preserved on the illustrated specimens, surmounting & very
shallow suhooular groove, A granulose progopon is evident, similar to that of

the cranidium.
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It ité spinea are neglected, the pygidium is semi:-ciroular° The
anterior margin, between the axisl furrows and the geniculation, is often a
straight sharp edge, which rises auterolaterally to form very prominent
fulcral points before passing inbto obtusely rcunded anterolateral corners,
The pygidial outline is broken by a pair of long stout posterolateral smpines
which are drawn from the opisthopleuron of the first and propleuron of +the
second pleural segments. Only two pleural segments are indicated; the first
" bears a deeply incised pleural furrow which definesrthevanterior margin of
the posterclateral spine base, and extends close to the lateral margin of {he
éhield, curving parallel to this margin over the distal portion of its course.
The pleural furrow of the second segment is no more than a ghallow depression.
Marginal furrows are not evident. The axis, containing four, possibly five, |
segments and a terminal piece, is connected to the posterior margin by a
short postaxial ridge. The articulating half-ring is a simple crescent. The
dorsal surféce'of the test bears a fine low-density granulation. Heak
traces of the caecal system of the parietal surface are indicated on specimen
AR 621, P1. 1, fig. 5. '
Qigpuﬁéicn. All species of Prochuangia have very similar pygidia: all have
gimilar shape and similar relationship of pleurse to epines. Only two
pleural segments are lknown in all species which are interpretable, Prochuangia
pygidia are differentiated by the orientation of their spines and degree of
gegmentation of their‘&xese

Orientation of the posterolateral spines, straight backwards to

give the pygidium an elongate form, distinguishes P, posterocapina Kobayashi

from all other species assigned to the genus,

The pygidium of Prochuangia sp. aff, P, gramlosa is distinguished

from the type species, P, mewsuyi Kobayashi; in having probably one less
segment in the axis — unless Kobayashi (1935: 186) included the terminal

piece in hig count of axial rings. Prochuangia grentlose Lu hag at least one

additional axial msegment, a total of six (Lu 1956t 376). In other respectis,

howsver, especially the form of the spineg and the granulose progopon,
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Prochvanzia sp. and P, granulosa afe_closely comparable. Neither Damés
(4883: 9-11) nor Kobayashi (1937: 426) give any indication of the axial

segmentation for P. quadricens (Dames 1883), but Kobayashi's illustrations

of at least one of the type pygidia (loc. cit. pl. 17 (6), fig. 2b) look

closely comparable to the Antarctic Prochusncia sp.

Other genera whose pygidial morphology is similar are Chuangioides

Chu (based on C, punctatus Chu 1959: 123, pl. VII, figs. 1=2), which has

similar shape, Segmentation and furrowing, but lacks spines; fagodia

(Idamen) Whitehouss (btased on Idsmea venuzta Whitehouse 1939: 232-233,

" )
pl. XXIV, figs. 4-6, cmended Opik 1967: 258 et seq.), which has similar
shape and segmertation, but different furrowingz, and algo lacks spines;

Chuangia Walcott (vased on C, batia Walcott 1905, figured 1911. 85, pl. 15,

~ figs. 3, 3a), which lacks spines and has a considerably broader, flatuer

pygidial shield,; but has similar segmentation although partially effaced.

Iranochvangia Kobayashi (1960: 263, based on Chuangic nais var. persicum

King 1937: 15, pl. 4, figs. 4a-d) has a pygidivm similar to that of Pagodia

Pttt St

w

(Idamea) and Chuangioides, lucklng splnvs. Parodia (Lotosoides) (subgen. nov.,

Shergold, in press) has a spinose pyg1d;um closely comparable with that of
Prochuvancia sp., but occurs considerably laxer. Letosoides ig clozely related
to other Late Cambrian pagodiids which are non—spinose.

The cranidium of Frochuanzia sp. differs from that of P, mansuyi
in having & narrower (sag.) anterior cranidial border, anterosag?ttally
rather than exsagittally curved preocular facial sutures, and glazbella

anteroleterally more obviously constricted at the confluence of the ocular

ricges and the axial furrcws, P. quadricens (Dames) as refigurcd by Kobeyashi

(1937: pl. 17 (6), fig. 2a) has considerably more obvious glabellor furrowing,

but the relationship of its crenidial border to the glabella appeors similar.

P. angmeta Kobayochi is quite different in glabellar shape, the course of its

preooular fzoial gutures, the shape of itz enterior cranidial maigin, the
relationship of its anterior cranidial border to the glabella, and the pozition

of iis palpebral lobes., It more ClOuClJ resembles gome species praviously
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placed in Chuangia than other species of Prochuzngia, The cranidium

ra—— e Conemte

attributed to P. granulosa Lu (in Lu et al., 1965) is probably the most

_closely comparable with Prochuengiza ep., although it has a less obviously

constricted glabella and perhaps narrower (tr.) palpebral areas,
With respect to the vorious groups of Chuangia species which can
be recogniced, Prochuznzia sp. is closest, by virtue of the nature of the

rélaticnship of the anterior cranidial border to the glabella and courses of

- the preocular facial sutures, to the nitida-tawenlousnsig-kawadai group. .
, .

It is primarily Qifferentiated from these spacies on account of the anterolateral

constriction of its glabella. This lafter characteristic, however, is one of

the main diagnostic features of Iranochuangia; but species of this genus

i
apparently have a depressed and flattened anterior cranidial border. |

© Prochuangia sp. is related cranidially to species of Pagcdia (Idamea) by the

same characteristics that unite it with the Chuanzia species of the nitida~

tawenkouensis=kawadsi group, and is mainly differentiated by glabellar shape.

Whereas the glabella of Proclvanrgia sp. is merely anterolaterally expanded,
@hat;of Idamea species is often extended.into anterolateral ridges which connect
with.the:preocular areas and block the axiai furrows immediately in front of
their convergence Qith the ocular ridges, “Species of both Idemea andl
Prochuanzia have similaf prosopon,; and Similarly\strucfured librigenae, that

L

of Frochuanzia sp. being nearly identical in morphology with thaet illusiratecd

b& Bpik (196?: pl. 18, fig. 1) for Pacvodia (Idamea) bacczta. In both species
terrace lines are hea;ily inscribed.on the lateral librigenzl marging, and
contimue on to the adventral surface of the narrow upturned anterior cranidial
border,
Jbrder ASLPHINA Salter 1864
Superfamily CERATOPYCACFA Linnzrsson 1869
.'Family CERATOFYGIDAE Limmarsson 1869
Subfamily PROCERSTOPYGIFAER VWallerius 1895
lGénus PROCEﬁATOPYGE Wallerius 1895

Subgemus PROCERATOFYCE Wallerius 1895



Type species. By original designation, Proceratopyse conifrons Wallerius

(1895: 56-7, fig. 6; Westergaard 1948: 5-6, pl. 1, figs. 7-16), Middle

1" 1t i
Cambrian, Leiopyge laevigata Zone, Gudhem; Falbygden area, Vastergctland,

Sweden.

Other species, Kumerous other species have been described., Following
1 1] ;
Opik (1963: 98), those with five cr fewer axial sezments in the pygidium

are classified as Proceratonyie (Proceratopyge); those with more than five

are referred to Proceratonvge (Lopnorites) Trocdsson 1937. Listed regardless

of synonymy other gpecies include: Proceraitopyga nathorsti Westergaard

3
(1922: 420, pl. 2, figs 3~5; 1947: 10, pl. 2, figs. 2-T), Asmcstus

; ’ " t
~ pisiformis Zone, Andrarum, Swedenj Mockleby, Oland, Proceratonyse tullbersi

Westergaard (1922: 121, pl. 2, figs. 6~T; 1947: 11-12, pl. 2, figs 8-10),

Protopeltura aciculeta Subzone, Andrarum, Sweden., Proceratopyge lata

‘Whitehouse (1939: 248-9, pl. XXV, figs f2, ?213; 3pik 1963: 98-59, pl. 4,

figs. 9410, pl. 54 figa CC, EF, GF), Glvptaemostus reticulatus through

Irvingella tropica with Agnostotes inconstans Zones, western Queensland,

Australia. Proceratopvee nectans Whitehouse (1939s 249-250, pl. XXV,

figs. 8@-b), Glyonteenostus reticulatus Zone, western Queensland, Australia.

' Proceratoprge similis Westergaard (1947: 10-11, pl. 2, fig. 1), Agnbstus

pisifornis Zone?, Andrarum?,'Sweden. Proceratopyee macnicauda Westergaard

(1947: 32, pl. 2, fig. 11 (no description); 1948: 6T, pl. 1, figs. 17-18),

Leiopyre lacvizata Zone, Andrarum, Sweden. Proceratopyge (Proceratopres)

lizotunsensis Kobayashi & Ichikawa (1955: 69, pl. 11, figs. 1-2; ILu et al.,

1965: 550, pl. 115, figs. 6~11), Chuanzia Zone, Chinchiachengtsu, Hanchuria.

Proceratopyme esiztica Ivshin 1956: 24-26, pl. VIII, figs 17-23; 1962:

g

287, pl. XIX, fig. 14), Kuyanda horizon, Tortkuduk Svite, Kazakhstan, USSR.

Proceratopyse chuhsiensis Lu (1956: 280-282, pl. 1 figs. 1-6; Lu et al.,

1965: 547, pl. 114, figs. 3-6), south western Chuhsien, North Arcthei, China.

Proceratonvze trisnsulata Ivahin (1962:  288<9, pl. %I, fig. 15); Secletin

Tl

horizon, Kuyanda Stage, Tertluduk Suite, Kezakhsten, USSR, Proceraiopyvge cf,

ohuhsienziz Lu sensu Opik (1963: 99-100, pl. 5, fig. AL), Irvinscllo tropica/

[
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Agnostotes incongtany Zone, western Queensland, Australlia. Proceratopyge

tenuita Lazarenko (1966: 51-2; pl. III, figs 10-16), Irvingella/Cedarellus

felix Zone, Kyutyungd depression, Karaulakh Mountaing, R. Lena below Chekurovka,g

N. Siberien Platform, USSR. Proceratopyse portentosa Lazarenko (1966: 52-54, «

pl. IV, figs 1~6), horizon and locality as above., Proceratopyge captiosa

Lazarenko (19663 54-55, pl. IV, figs. 7-10), horizon and locality as above.

Proceratopyge cf. lata Whitehouse is described from Antarctica.

Age & Distribution: Cosmopolitan, Late Middle Cambrian to Late Cambrian,

Leiopyge Laevigata to Protopeltura aciculata Zones in Burope (Sweden);

Late Cambrian, Tuorian, Agnostus pisiformis with Homagnogtus fecundus Zone

to0 early Shidertinian, Irvingell&/Cedarellus folix Zone, Kazakhstan, Siberian

Platform, USSR; Late Cambrian, Paishanian, Chuangia Zone, Manchuria, China;

Late Cambrian, Idamean, Glyptagnosbtus reticulatus to Irvingella tropica/Agnostotes

inconstans Zones, Australia; Late Cambrian, late Idamean/early Franconian,
Northern Victoria Land, Antarctics.

Proceratopyee (Proceratopyee) cf. lata Whitehouse 1939

(PL. 1, figs. 7-9)

cf. 1%39 Proceratopyee lata sp. nov., Whitehouse 1939:

248-9, pl. XXV, figs, 12, 7?13,

1
cf. 1963 Proceratopyge lata Whitehouse, 1939, Opik 1963:

98""99’ ple 4’ fng. 9""10, p]c 57 figs: CC, EF' GFQ
Haterial. A single cranidiuwm, AR 622, and a single pygidial fragment lacking
left pleura and axis, AR 623.

Dimensions. The cranidium hag a sagittal length of 3.50 mm,

sz areas

Description. The cranidium assigned to Proceratopyge cf. lata Whitehouse has

low convexity (tr. sag.), and gently arcuate anterior cranidial outline. The
glabella is conical, anteriorly acutely rounded, widest (4r.) in the vicinity
of the preoccipital furrows. Glabellar furrowing is indistinct: enterior

lateral fuvrows are trencversce, slightly curvilinear; median laterval furrows
are shorb, transverse, slightly sloping adaxially and rearwards; preoccipital

furrows are complex, bifurcated, and apparently conneclted to the occipital furyrow.
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A glabellar node is sited sagittally between the bifurcations of the
preoccipital furrows, '

The occipital ring is compound, possessing anterolateral lobules
éonnected abaxially with the glabella so that the occipital furrow does not -
connect with the axial furrows., These anterolateral.lobulae are distinguished
from the vemainder of the occipital ring by faint furrows which merge sagittally
into the oceipital furrow,

Palpebral lobes are aréuate in plan view, equidistant anteriorly
and posteriorly from thé axial furrows, ex?ending from opposite the confluence
of the antefior lateral glabellar furrows and the axial furrows to the pre-
occipital furrews, A palpebrai furrow is indistinct,; the palpebral lobes
themgelves bei;g narrow (tr.) and rim-like. Anteriorly they pass into short
indistinct ocular ridges which are transversevand merge into the preoccular
areas adjacent to the axial furrows and cpposite the anﬁerior iateral glabellar
furrows,

The preocular facial sutures diverge appreciably to énclose a Cconcavoe
convex preglabellar area slightly less wide (tr.) tlhan the palpebral cranidial
widtﬁ} Gently convex (exsag.) preocular areas pass sagittally into a depressed
plectral area, and are defined anteriorly by plectral lines. A shallow marginal
furrow is present, and a narrow (sag.) cranidial border is upturned. The
preglabellar field bears a caecal network which extends across the marginal
furrow on to the crenidial border. A pair of diverticula, crossing the
preglabellar furrow, comnect the preocular areas with the anteroloteral portions
of the glabella. The postoocular facial sutures diverge very strongly to the
posterior cranidial border and enclose narrow (exsag.) but long (tr.), strap~
like posterolateral limbs., There bear shallow marginal furrowé widening
(exsag,) distelly.

Apart from the prosopon of the preglabellar area, and the presence
of transveras terrace linas along the anterior extremity of the antericr

cranidial border, the cranidium lacks surface details.
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‘ Only a fragmeni of a pygidium is avgiiable for degcription. This
shows the shield to have beén subtriangular, with a conical axis containing
perhapa as mahy as_fivc axial rirns, but most probably only three or four,
and paucifurrowed pleural zones containing only two well defined segments. .
The pleurzl furrows that are preserved are wide (exsag.) and shallow, Inter—
pleural furrows are effaced., A delicate lateral spine is preserved, formed

from the opisthopleuron of the first and-propleuron of the second pleural
segments. The ggc;nd plcural furroﬁ, extending close to the margin of the
pygidium, defines the rear of th&ﬂspine base, The spine itself bears
longitudinal ter;ace lines. A brgad douhluré is 6vident, bearing nine roughly

concentric terrace lines,

Discussion, Proceratonyge cf. lata Whitehouss belongs to a group of species

characterised by rather widely diverging preocular facial suturez, well
developed plectral lines, long (exsag.) pelpebral lobes with strap-like
posterolatéfai.limbs, and a paucifurrowed'pyéidium. Excludad.from comparison
are all thoso species possessing a — (tr.) preglabellar area, or more than
fivé.axial rings in the pygidium. P, cf. lata can therefore be compared only

with P. lata Whitehouse, P. liaotungzensias Kobayashi & Ichikewa, anl P, tullbersi

Westergaard.,

Proceratopvge ¢f. lata may be commpared with what is known of the

q
-~ e

holotype crenidial frasment of P. leia sensu Whitehouse (1939: 248-9, ¢

fig. 12). Both species have similarly faint glabellar furrowing, similarly

ride (tr;) preglabellar area, and gimilarly shaped and extensive poaterolateral
limbs, Oculer characteristics canrot be adequately compared as the type

specimen of P, lata lacks pal'ebral lobkas. The faint ocular ridges of P. lata
appear to be more sirongly inclinsd than those of the Antarctic species and
intervening occipiial lobulac and furrows are less well developed; the

Antarctic species iz therefore identified as P. cf, lata. Pygidial characterictics
cammeot be compured bocouse of the uncertzinly of assigrment of the pygidium of

P. lata (sec Whitehouse OPe cit.y Po 249). The specimen which Whitchouse

referred either to P, lete or to P. rutellum probably has gimilar shape and
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segmentation to that illustrated here.
Although its palpebral lobes may ﬂe somewhat shor%er (exsag.) and
its ocular ridges less iransverse; the cranidium of P. lata Whitchouse sensu
Opik (1963: 98-99, pl. 4, figs. 9~10, pl. 5, figs. CC, EF, OF) is essentially
-

gimilar to that bf'g. cf. lata. Similar characteristics, and especially the

more strongly sloping ocular ridges, distinguish P. liaoctungensis Kobayashi

and Ichikawa (1955:¢ 69, pl. 11, figs. 1~9) from P. of. lata. The Manchurian
‘species appears also to have a slightly wider (%r.) preglabellar area, almos}
ag wide (tr.) as the palpebral cranidial width. From what is known of the
pygidium of P. cf, late, it is closely comparable with that of P. liaotungensis.

The seoond pleural furrow is, however, less deeply incised on the Antarctic

material.

Proceratopyge tullbergi Westergaard (1922: 121, pl. 2, figs. 6=T;

1947 11=-12, pl. 2, figs. 8-10), though similar to P, cf, lata in many reapects,
has spparently a longer (sag.) preglabellar area, and wider (exsag.)

posterolateral limbs., Its pygidium would appear comparahle in shape and degres

of gegmentation with those of both P, of. lata and P. lisotungensis,

* Trilobits familiae, genera ei spécies incertae_sediﬁ.

A Specimen 1.

(P1. 3, fig. 4).

Material. A single cranidial fragment preserving only a portion of the
glabella and the preglabellar area, AR 623,
Description. The preglabellar area is fractionally wider (tr.) than long (sag.)
and is enclosed appavently by vreocular facial sutures rumning virtually
gtraight forwards from the anterior end of the palpebral lobes (not pfeserved).
It is composed of a Fflat (sag.) or slighily concave (sag.) preglabellar field
and gently convex (sag.) anterior border of equal length (sag.). The anterior
marginal furrow is bowed slightly forwards at the sagitial line. Ocular ridges
appear to have been straight, inclined slighily abaxially and posteriorly, and
the palpebral areas to have been about half the anterior glaballexr widih.(tre}g

The fragment of glabella presevved shows it to have been acutely rounded and
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narfowed antorio;ly. The preglabellar furrow is pitted on either side of the
-sagittal line. The prosopon is very finely gramular with occasional larger
granules randomly scattered on tho preglabéllaf field and preocular areas.
Discussion. The morohology of tﬁe fragment is similar to that of species
which_Ivshin (1962) has named from central Kazalkhstan; notably his specimen of

Pedinocephalus simplex (1962: 96-8, pl, VI, fig. 2) and his species Apheloides

striatiferus (1962: 105-8, pl. VII, figs. 1=3). ‘The former has similarly wide

(sag.) preglabellar field and cranidial border, and marginél furrow sagitﬁally

_ antoriorly curvedj its preglabellar area, however, appears to be wider (tr.).

Apheloides striatiferus appears to have a convex (tr.) preglabellar field and

more’steeply inclined ocular ridges. The course of iis marginal furrow may also

diffef; A11 aspects of the preserved morphology suggest the fraﬂmnnt to be
representatwve of a Pterocephaliid genus, |

) _ Spec1¢en 2. _- =
Y A’._'(Pl. 3, fig. 5).
Naterial, .A single partially exfoliated cranidial fragment presorving tha
complete pfeglabellar area and a good p:opo:tion of the glabella, AR 624.
Qégpription. Anteriorly divergent preocular faoial sutures enclose a

preglabellar area three times as wide (tr.) a8 long (sag.), composed of a flat

“or concave (sag.) preglabellar field and convex (sag.) cranidial border. The

latter is thicker (sag.) than the sazittal dimension of the preglabellar field,

is sagittally =lightly depressed, and rises abruptly from the prominent

transverse marginal furrow. The portion of the glabella preserved demonstrates
an anterior taper and acutely rounded {rontal lobe, Traces of the anterior

lateral glabellar furrows preserved show them to be short (tr.), faint ard

"transverse linear; while the medicn lateral furrows are similar but inclined - -

slightly rcarwards. Ocular ridges are straight, gently inclined abaxially ard
posteriorly, and are short. A4 faintly granulose prosopon is observed.
Discusaion, Specimen 2 mey be represewiative of Pterocepheliides (fnhelacpidinee)

through resemblance to Litoszphalus, e.g. L. verruculcopeza Palmer (1 83,

pl. 8, figs. 12~13, 15-16, 19-20; 1965: 63, pl. 11, fige, T-9), from the
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'Dunderbergia Zone of Nevada. The preglabellar area also resembles that of

the specimen which Palmer (1965: pl. 2, figs. 11) ascribed to Iddingsia
robusta Walcott (Dokimocephalinae, Elviniidae) from the Elvinia Zone of Nevada;
and that which Lazarenko (in Lazarenko & Nikiforova 1968: 50-51, pl. IX,

fig. 12) has referred to Faciura infida Lazarenko, from the Faciura-Garbiella

Zone, Kulyumbe River, northwest Siberian Platform,
Specimen 3
(P1. 3, fig. 8)

Material, Three librigenae,_one of which is illustrated here, AR 625,
Description. This specimen is characterised by & rather convex (exsag.; tr.)
génal field sloping to wide (tr.), shallow lateral marginal furrows, and short
gsomewhat deeper posterior ones. The marginal furrows intersect at the ganal

' angle but do not continue into the spine base. The genal spine (broken on the
illustrabéd specimen) eppears o have been long and stout. The anterolateral
prong is short and pointed. Trom the configuration of the posterior margin.
the agsociating cranidium must have possessed long triangular posterolateral
limbs. A finely granulose prosopon is evident on which is superimposed a system
ofﬁloﬁ;density randonly distributed larger granules, The lateral and antero=
1aterai bordere bear terrace lines, as presumably did thg adventral surface of
the>gena1 gpine,
Discussion. Librigenae represented by Specimen 3 are difficult to classify.
Their prosopon is similar to that seen on Specimen 1, and on QOlentella of,
Olentensis Ivshin deséribed above, and they are probably attributable to a
pterocephaliid trilobite.

Specimen 4
(P1. 2, fig. 5)
Iateriel. Two librigenae, the illustrated specimen being complete,; AR 626,
' Desoription., Both specimens are-characterised by the presence of advanced

génal spines, long posterior marging; and deeply invised marginal furrows which
nest at the genal angle but do not coutinue into the spine bases. The

illustrated specimen indicates that the cranidium to which it was attached
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possesged long (exsag.) palpobral lobes, and short broadly triangular

posterolateral limbs, Both lateral and postorior borders are narrow, The

genal field bears a rather sparse and faint caecal system, some caeca crossing

the marginal furrows and passing into the borders. An underlying pariétal

prosopon appears to be finely granulose,

.Discussion. The available material defies definite classification. The only

cranidium aTong the collected specimens with palpebral lobes sufficiently long'

to accommodgte this type of librigena is that assigned here to Sﬁigmafpa.
Librigenae are previbusly.undescribed for this geﬁus, préventing diréqt'
compar{son. h S .
Specimen § . :_ L  _1
" (pL. 3, fie. 12)

Material, A single cephalon; AR 627.

Dimensions. The cephalic length is 0.75 mn.

Comments: The specimer represents an indeterminate meraspid cephelon which

. presumzbly could belong to ahy of the pterccephaliid, elviniid, or olenid

trilobites described here,

This meraspid appears to-;épresent a cephalon with fused genae,
The glabella is antcriorly undifferentiated from the front portio# of the
crahidium and mey have five segments, A strongly differentiated occipital
ring is eéident. Shoxrt faint transverse ocular.ridges arise from a position
opposite the middle of the frontal lobe and are orientated in olenid fashion,
Palpebral lobes are either Qery short (exmag.) or merge imperceptibly into tﬁe

general convexity of the specimen,

}
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rnbavedic toxa : fiinities
- Pseuds rfosfus sﬁ; e s s v 'Psevdagnostus communis! Lu et al., 1965; ‘!China’
; Lo 3 | , on . . ) ' .ﬂ
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- ' e Australia. | | . ‘ '
fOlentel;g-cf.'olehﬁensis . :;.’ ._" 0. olentensis Ivshin 1956; Tuorian; G. reticulaivs Z.;
o 7 ivhelesvis-Xujandaspis fauna, Xazakhstan, USER.
?irvingella SD. I. major Ulrich & Resser 1524; Fraaconian; Elvinia Z.;
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Pejinogevhalus cf. bublichenkoi 'q"_'-P. bublichenkoi Ivshin 1956; Tuworian; G. reticulzius
‘ | Z.; Avhelasvis-Kujandaspis fauna; Xazakhsten. USSR.
tohelaspid nld 1 ‘i:'fz"  _‘“ “: ~ tpphelsspis buttsi (Kobayashi 1936)!'; Dresbachizn;
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Arxnelzspidinid 2 'Apnelasvis butisi (Xobayashi 1936)'; as above.
Aprhelaspidinid 3 - ' J\;3;'. ns . tAphelaspis granuleta Xuo 1963'; !'Chinat'.
. _ 3 Al _ : - _
?%21bo%inells sps .- . o S . - v B notulata_Opik 1963; Mindyallan; G. st0lidoius Z.;
| ' " W. Qld; Australia. |
Olenid 1 ‘- . . Hencranis brevilimbata Kobayashi 1962; early U.
e . TR ' Cambrian; Hasncrznia Z.; South Korea.
Prochuangia sp. . e © . P. granuloss Iu 1956 ; .?Paishanian;_ eastern Xueichou,

. » B e . China. | A | |
Troceratopvge cf. lata. - : " P._lata Whitehouse 1939; Idamean; E. sentum-I. trovics
L 1 T . with A. inconstens Zs; W. Qld, Australia.

Srecinen 1 iy __"  : 8 j_- :.' ?2?Pedinocephnalus simplex Ivshin 1962; Duorian;
' : RPN N ' @. reticulatus Z.; Kazakhstan, USSR.
Speeimen 2 . - . ?9Litocephalus; late Dresbachian-early Franconien;
. ' | D i 1ﬁdcr0prg3ﬂ-Elvinia'Zs; Nevada, USA.
Srpe c1mon_4”' o <f , : f- ? :;f'} ) ?228tigmatona; late Idamean; XR.goontum-I. tronica/

A. inconstans; W. Qld, Australia.

[ N ————— - —
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PLATE EXPLANATIONS

PLATE 1

-

Figs 1-6. Prochuangia sp. aff. P. granulosa Iu 1956. 1, | "

AR 617, cranidiuvm retaining external test,-shoﬁiné.

faint granulosity, dorSal'view, X8. 2, AR 617, as

, above, lateral viéw, ¥8. 3, AR518, partially ex-

f foliated‘cranidium with granulose prbsopon, dorsal

' view; Xé. 4, AR 620, pygidium retaining external
teSt, granvlose, dorsal.view, X18. 5, AR 621, latex
cast from mould of exfoliated pygidial surgacé;shqwing

S _ NE :
traces of caecal network, dorsal view, X6. 6, AR 619,

.

librigena retaining test, oblique dorsal view, X8.

SN0 GEEm N ol SN0 N BN B BN

Figs 7-9. = Procerstopyee (Proceratopyse) éf.“i@iggWhitehousé
| 1939. -7, AR 622, early holaspid cranidium with tesf,'.
.""dorsal view, X8. 8, AR 622, as above; latérél viéw,
X8, - 9, AR 623,'pygidial'frégment, obliqﬁe dérsal
view, X12. - | B |
PLATE 2 . o |
Figs 1lo, §§igmg§gg'3p._und?t. 1, AR 604, cranidial fragment
| retainihg test, finely granulose‘prosopoh,_dorSal
view, ¥8., 2, AR 604, as above,ﬁébiique lateral

profile'to'show nuchal spine, X8.

Fig 6 B Pedinocephalus cf, bublichenkoi Ivshin 1956. AR 611,

- testaceous cranidial fraguwent, dorsal view, X6.

Fig. 4 Aphelaspidinid species 1. AR 612, crunidial frag-

ment, dorsal view, X8.

Tig. 5. Terilobita genus et spocies incerbac sedis, sp. 4.

AR 626, partially exfoliated librigena, dorsal view ¥6.
|
|



Fig. 7.

"Pig. 8.

" PLATE 3

Fig..3.

Fig. 4.

Fig. 5.

Fig. 6,

Fig. 7.

Figs 1-2. °

Olenid species uhdct AR 616, latex cast from
eytornal mould of 1ncomplnte cranldlum, dor al

V1ew, X1Zo

Aphelaspidinid species 2. AR 613, mainly exfoliated

- pygidium, dorsal view, X8,

?Irvingella sp. undet. =~ AR 610 dama zed pygldlal

/-Irdvment dorsal view, X16,

i

Pseudagnostus spo undeto 9, AR.601 testaceous '

- cephalon with flnelj granulose prosopon, doroal view,

X112, .10, AR 603, latex cast from external mould of
exfoliated pygldlum, dorsal view, XIZ° . 11, AR 602,

mainly exfoliated pygidium, dorsal_view, X126

- Olentella cf. olenten is Ivshin'1956 ' T, AR 605,

s 0@ e ot

' testaceous cranldlum, dorsal V1ewg X12° 2 AR 605,

as above, lateral proflle, X12°

20lentells cf. olentensis Tvshin 1956, AR 609,

librigena showing caecal network, tentatively ascribed

to this species, dorsal view, X12,

Trilobita genus et species incertae sedis, sp. 1"

AR 623, cranidial fragment, X8.

Trilobita ge;us,et species incertae sedis,; sSp. 2.
AR 624, partially exfoliasted cranidial fragment,

dorsal view, X 4.

Aphola spidinid species 3, AR 614, exfoliated mould

of incomplete cranidium, dorsal view, X8.

?0lentella cf. olonbensin Lvathin 142 50 o LR 600,

___ e e e+ ot

fragment of thoracic segment tentutively ascribed

to this specices, dox . view, X8,




. ;o . .

' :;Fig;_12,  Trilobita genus et species incertaa sedis, sp.;5

'Fig.'8, Trilobita genus et species incertae sedis, Sp. 3.
| | AR 625, partially exfoliatéd 1ibrigena, dorsal view,
XBo ’ | | . o

‘Figs.9-10. Olentella of. olentensis Ivshin 1956, 9, AR 607,
 exfoli ated pygidium, dorsal view,-X12. 10, AR 608,
-.latex cast from external mould of exfollated pygidial

& - - | '{/ fraxment dorsal v1cw, X6

:-Fig.'ﬁ1; ' °Talbotinel]a SP. undet “AR 615, mannly testaceous

"Jcranldlal fragment doroal v1ew, X8.

!
AR 627, 1ndeterm1nate early meraspld cephalon,~

""Adorsal v1ew, X28,

-PLATE 4o,ﬂ;;1»

'“All spe01mens, 5. .

- Flns 1—9 22 Con+vtqoca web TS Yochelﬁon,vn° Sp; 1;5; ™ 5411,

rlght 31de, lelt 81de, dorsaL, ventral, and apical
v1ex holotype, a steinkern. 6, 7, TM 541),_very
sllvhtly obllqve natural cross-section of a small
paratype, a stelnLorn and natural cross~-section of
the larger end° 8 9, ™ 5410, dorsal views of
paratype Qhow1né fine throaallke tranoveree lirae wvhen
illuminated from side and fine groythllneo when
illuminéted from aperture. 22,Vslab with»two incom-~
plete paratypes (TM 5423, 5424), both showing the

curvature of the ventral surface.

'&1%:20. "Pelagiclla" spe indet. 10, 15, TH 5407, oblique view
‘ 'tiltcd to show profile and top of a ste¢inkern chowing
markings which are not girowth lines,
1%, 14, 20; ™M 54006, Uidé view, tilted, obliquc bzsal

Jview and basol wview of a specimen retaining patch of



Figs.
T 11, 12, 21

L]

- Figs.

23,24

R TS A Am e R I

. PLATE 50

Figs. 1-13.

Al am e

shell on basal surface. 16-18, TM 5408; oblique top
view, oblique side view reversed in orientation to

show Jentlcular proflle and baual view of a utolnkern. )

| 19, TM 3409, top view of upe01men retaining a patch of

‘shcll,

Hyolithes Spe indeto»' 11, 12, TM 5414, 5415, side view
of "two sp901meﬁo in profile and ventral view, the one
in lower center sllghtly obllque; TM 5415 paratype of

Contitheca webhersi w1th the base expoced is to the lef

'21, TM 5425, ventral view of a bro&en specmmen with

steinkern removed and growth llnes of doroal surface

‘ v181b1e towards the apex.

e e

- Scaevogyra sp. indtbo

23; TM 5417, side view of a steinkern showing two whorls.

24, TM 5416, obliqﬁe'baSal view of a masked and

~elongated steinkern; the sharp line to left inter-

secting the specimen is a tool mark.

Billingsella antarctica Sp.-nov° - ‘BR 15 ;3

(paratype), internal mould and rubber latex cast of

brachial valve, X3, 3, 4, BR 1550, internal mould and

rubber laltex cast of brachial velve, X3. 5, 6, BR 1554,
external mould and rubber latex cast of brachial valve,
X3. T, BR 1555, (pardtype), internal mould of pedicle
valve, X2.5. 8, BR 1556, internal mould of pedicle

valve gshowing develomment of mantle canal syslem, Y4.

9, 10, BR 1551, internel mould and rabber latex cast

of s¢mall brachial volve, X%. i1, BR 1552, (paratype),

pedicle valve cxberior, X2.5. 12, 15, BR 1549 /hOlOu{yC\




" internal mould and rubber latex caét of pedicle valve,
on

Fig. 14 21 s Prbﬁgﬁgggg sp. indet. All except Fig. 17 are scanning
ot . _ ;

electron micrographs. - 14, BR 1911, external view of
.pediqle valve, %19. 15, BR 1911 . ovligus posterior
~view of pedicle valve showing pseudointerafea ﬁith
1ntertrough X19 16, BR 1911, pedlcle valve in
__/ldteral profile, k19 17, BR 1913, external view of
;'partly decorticatgd pedicle valve, X16. 18, BR 1912,
exfernal view_of pedicle valve showing,'in_detéil, the
'-protégulér region and pedicle for?men, X200. 19, BR 1916,
oblique lateral view of brachial valve_ihteripﬁ, X18.,
20, BR 1546, external view of brachial Val?e; X17.
21, BR 1916, internal view of brachial valve, X18.

external view of pedicle valve, X7. 23, BR 1902

(hblotype), external view of pedicle valve, X8.

I Fig. 22 23 Schizambon reficuiata Sp. nov. 22, BR 1903 (paratype),



TEXT-FIGURE CAPTIONS . . - e = N

TEXT-FIG. 1. ‘Locality diagram indicating'regions with

<,

* fossiliferous Cambrian rocks; the known or inferred range

]
14

;Qf Cambrién_sedihentatiOA;(light'stipple)-and-general
hofizon from which fossils”have been obtained (solid_triéngles)
-are shown inrdiagfammatio.for@ for each region. The Lower
Cambrian fossiliferous horizon indicated for the Victoria
. Land fegion reférs to arcﬁ?ocyathids from Southérn Victoria
‘Iand. _ Evans Néve, from which vere obbained the fossils

. described in this report,.is also shown.

'TEXTeFIG{:lf Graph showing the relationship of brachial

vaive length to width in_Billingsella antarctica MacKinhon Sp. nov.
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