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Abstract 

The Latady Formation is a suite of Middle to Late Jurassic (170 – 140 Ma) sedimentary rocks 

situated in the southeastern region of the Antarctic Peninsula near where the break-up of 

Gondwana probably began. Latady Formation strata comprise a ~2.8 km thick sequence of black 

and grey shale and siltstone, light brown sandstone, with subordinate conglomerate and sparse 

thin limestone and coal that accumulated in a back-arc position in the ‘Bay of Antarctica’. The 

sediments record terrestrial through to distal-shelf environments and are abundantly fossiliferous 

in places. Substantial paleontological collections of ~3300 specimens from 219 localities were 

made during a British Antarctic Survey deep field expedition to the Orville Coast in the 

1999/2000 field season. 

The majority of fossils in the Latady Formation are poorly preserved internal and external 

moulds. Such material makes taxonomic description difficult. Nevertheless, a diverse, entirely 

marine fauna comprising 177 taxa (7 phyla, 93 genera) is recorded, dominated by marine 

invertebrates, predominantly bivalves, but also cephalopods, brachiopods, echinoderms, 

annelids, an arthropod, and a solitary coral. Vertebrates constitute a minor component (4 

specimens), consisting of at least two, possibly three, species of fish and the second marine 

reptile recorded from the Antarctic Peninsula. 15 new species are described (but not named) in 

the following genera: ‘Paracerithium’, Lopatinia (s.l.), Modiolus, Pinna, Retroceramus, 

Oxytoma, Meleagrinella, Camptonectes (Camptochlamys), Myophorella (Scaphogonia), 

Vaugonia (3 species), Pronoella, Goniomya, and Pentacrinites, and there are a further 21 

species too poorly preserved for description but likely to be new. 

Fifteen distinct faunal assemblages are recognised and named after the dominant species: 

Retroceramus cf. stehni, R. sp. C ?cf. galoi, Meleagrinella n. sp, Pterotrigonia thomsoni, 

Entolium spedeni, Neocrassina marwicki, N. ellsworthensis, Flabellirhynchia australensis, 

Pleuromya spp., Chariocrinus latadiensis, ‘Paracerithium’ n. sp., Malayomaorica 

malayomaorica, M. occidentalis, Retroceramus sp. indet. D., and Blanfordiceras cf. wallichi. 

These characterise environments ranging from sublittoral to distal-shelf. Collectively, the fauna, 

taphonomic signatures, assemblages, sediments, and sedimentary structures record an increase 

in depth from inner- to mid-shelf settings in the Bajocian, through outer-mid shelf during the 

Kimmeridgian, to outer-shelf depths in the Tithonian. Hence, a general trend of decreasing 

energy and increasing depth through time is observed. 

Bathonian and Callovian strata are recognised for the first time in the Latady Formation and the 

presence of strata of Bajocian, Oxfordian, Kimmeridgian, and Tithonian age is further verified. 

Generic affinities of the fauna are Tethyan (e.g. aff. Cyathophylliopsis, Lopatinia, Oxytoma, 

Camptonectes, Pronoella, Anisocardia, Teloceras, Normannites, Perisphinctes, Cycleryon, 
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Chariocrinus, Pentacrinites), whereas at specific level they are with coeval New Zealand faunas 

(e.g. Pinna n. sp, P. kawhiana, Oxytoma trechmanni, O. n. sp., Aucklandirhynchia cf. 

aucklandica, ‘Paracerithium’ n. sp., Hibolithes aff. catlinensis, Belemnopsis aff. deborahae). 

South American affinities are also shown by the presence of Retroceramus cf. stehni, 

Pachysphinctes aff. americanensis, and Aspidoceras aff. euomphalum. Two influxes of Tethyan 

fauna to the ‘Bay of Antarctica’ occurred in the Bajocian (e.g. Grammatodon sp., Oxytoma 

trechmanni, O. n. sp., Camptonectes grandis) and Callovian (e.g. aff. Cyathophylliopsis 

delabechei, Cucullaea (Idonearca) sp., Camptonectes auritus, Mesosaccella sp., Pronoella spp.) 

most likely through the Trans-Ethyraean Seaway. The migration route was a short-lived 

epicontinental seaway formed during transgressions. Apart from the migration of Tethyan taxa, 

no other evidence of eustatic cycle influence is seen in Latady sediments and the dominant 

control of relative sea-level was local tectonism. The widespread cephalopod-byssate bivalve 

biofacies occurs later in the Latady Formation than in other southern Gondwanan sequences, but 

once established dominates the entire Late Jurassic. Typical constituents of the biofacies present 

in the Latady Formation include Retroceramus n. sp. A., R. aff. galoi, R. sp. B ?cf. galoi, R. spp. 

indet. D, E, F, Malayomaorica malayomaorica, M. occidentalis, Hibolithes spp., Belemnopsis 

spp., Pachyduvalia spp., Pachysphinctes spp., Torquatisphinctes spp., Virgatosphinctes spp., 

and Kossmatia spp. Individual horizons change from bivalve dominated in the Kimmeridgian – 

Middle Tithonian to ammonite dominated in the latest Tithonian. 
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Chapter 1 

INTRODUCTION 
LATADY FORMATION 

The Latady Formation (Jurassic, Antarctic Peninsula, Figs. 1A & B) is uniquely situated both 

spatially and temporally to record events that occurred during Gondwana break-up. It has been 

suggested that extensive, hitherto unrecognised Paleozoic to Mesozoic superterranes, composed of 

areas of similar accretion-age, formed the paleo-Pacific margin of Gondwana (Pankhurst et al., 

1998). Before Gondwana split apart, the Antarctic Peninsula connected parts of the paleo-Pacific 

margin of the supercontinent that now form New Zealand and western South America. The Latady 

Formation forms part of the link between the two now far-separated landmasses. 

The Antarctic Peninsula is a Mesozoic arc formed by eastward subduction of proto-Pacific and 

Pacific oceanic lithosphere beneath Palaeozoic (Milne & Millar, 1989), or possibly older (Storey et 

al., 1996) Gondwana basement. The peninsula represents the only remaining piece of the Pacific 

margin of Gondwana that is still adjacent to the core of the former supercontinent (Figs. 1A & B). 

It lies close to where Gondwana break-up probably began (Storey & Kyle, 1997), and is one of 

five crustal blocks that make up West Antarctica (Dalziel & Elliot, 1982). The Mesozoic geology 

has traditionally been interpreted as an Andean-type arc-trench system (Suarez, 1976). However, 

recent work (Vaughan & Storey, 2000) has demonstrated that the history of the Antarctic 

Peninsula is far more complex than originally believed, and parts may comprise exotic terranes. 

Vaughan & Storey (2000) identified 3 separate domains – Western, Central and Eastern (Vaughan 

& Storey, 2000, fig. 1, p. 1244) – with the Latady Formation found in the latter. The relationship 

of the Latady Formation with the former supercontinent core is uncertain, but is considered to be at 

least parautochthonous (Vaughan & Storey, 2000). This is in contrast to the Western Domain, 

which may have travelled a significant distance before being emplaced in its current stratigraphic 

and geographic position (Vaughan et al., 2002b; Vaughan et al., 2002a). 

The Latady Formation is a thick sequence of black and grey shale and siltstone with subordinate 

sandstone and conglomerate and sparse thin coal and limestone (Laudon et al., 1983). These 

sedimentary rocks were being deposited throughout much of the break-up of Gondwana. 

The lower part of the succession is interbedded with silicic volcanic rocks of the contemporaneous 

Mount Poster Formation (Rowley et al., 1983; Riley & Leat, 1999), which is radiometrically dated 

as 189 Ma (Pankhurst et al., 2000), and the youngest sediments have latest Tithonian faunas, 

indicating a c. 144 Ma age (Thomson, 1983). 



AA
nnttaa

rrccttiicc
  PP

eenniinn
ssuu

llaa

76°S

75°30´S

75°S

74°30´S

70°W71°W72°W73°W74°W 69°W 68°W 67°W

HaubergHauberg
MountainsMountains

EllsworthEllsworth
  Land  Land

SweeneySweeney
 Mountains Mountains

LatadyLatady
 Mountains Mountains

BehrendtBehrendt
 Mountains Mountains

M
er

ric
k 

 M
ou

nt
ai

ns
Lyon

Nunataks

Cheeks
Nunataks

Sky-Hi
Nunataks

Henry
Nunataks

Mount
Becker

Mount
Wasilewski Mount

Ballard
Mount

Edward

Mount Smart

Weather Guesser
Nunataks

Mount
Hassage

Quilty
Nunataks

Witte
Nunataks

Novocin
Peak

Cape
Zumberge

Mount
Goodman

Mount
Abrams

Mount
Hirman

Thomas
Mountains

Tollefson
Nunatak

Olander
Nunatak

Carlson Peak

Janke
 Nunatak

Bean Peaks

Fig. 2

Fig. 3 Fig. 5

Fig. 7

Fig. 8

R7523

Hagerty Peak

ScaifeScaife
MountainsMountains

Mount
Dewe

Peterson
Hills

Mount
Poster

McLaughlin 
Peak

WilkinsWilkins
MountainsMountains

R7516.1-3

R7515
By23

Th19

By21

LATADY FORMATIONLATADY FORMATION

LA
SS

IT
ER

 
LA

SS
IT

ER
 

C
O

AS
T

C
O

AS
T

ORVILL
E 

ORVILL
E 

COAST

COAST

BL
AC

K 
BL

AC
K 

C
O

AS
T

C
O

AS
T

ELL
SW

ORTH LA
ND

ELL
SW

ORTH LA
ND

WeddellWeddell
SeaSea

Cape  FramnesCape  Framnes

B

B

A

C

C
{

Figure 1. A shows location of Antarctic Peninsula (AP); B shows extent of Latady Formation on the AP; C shows detailed outcrop map of field area.
Shaded areas show all rock outcrops, not exclusively Latady Formation.

C
hapter 1

Introduction

2



Chapter 1 Introduction 

 3

The sedimentary rocks comprising the Latady Formation were deformed during the mid-

Cretaceous Palmer Land compressional event (Kellogg & Rowley, 1989; Vaughan & Storey, 

1997, 2000; Vaughan et al., 2002b; Vaughan et al., 2002a), in an arcuate, foreland, fold and thrust 

belt up to 100 km wide and 750 km long (Vaughan & Storey, 1997). 

Initial paleontologic studies (Stevens, 1967; Crame, 1982a, 1983; Thomson, 1983; Mutterlose, 

1986; Kelly, 1995a) indicated a Middle to Late Jurassic (Bajocian – Tithonian) age for the Latady 

Formation, and demonstrated cosmopolitan faunal affinities for the Middle Jurassic. This is in 

contrast to the Late Jurassic parts of the formation, where strong affinities with the co-eval New 

Zealand fauna exist. The faunal similarities are such that Quilty (1978) applied the local New 

Zealand bivalve-based stages to the Latady Formation. 

The purpose of this research study is to determine the entire faunal content of the rocks in the 

Latady Formation, both known taxa and new forms. This is the first time the complete fauna is 

being appraised in one study. Collections were made from both new and previously visited 

localities, and detailed logs showing fossil localities were made of all studied sections (detailed in 

Chapter 4). Once the fauna was identified (Chapter 3), it was integrated with the logs to establish 

the biostratigraphy (Chapter 4), allowing finer correlation to be made within the Latady Formation 

and also with faunas in other Gondwanan regions. Neither the base nor the top is known. 

Furthermore, the lack of continuous exposure, coupled with poor understanding of the 

stratigraphic relationships between outcrops, owing to extensive tectonic deformation, hindered 

efforts to calculate the thickness of the formation. It is probably considerably greater than 830 m 

thick as measured in reconnaissance fieldwork (Laudon et al., 1983), and may be up to 2 km thick 

(Rowley & Williams, 1982; Laudon et al., 1983; Rowley et al., 1983; Storey et al., 1996). 

This investigation was undertaken in conjunction with the British Antarctic Survey (BAS) as part 

of the Q2 project B13F02, to study the deposition and deformation of the Latady Formation during 

Gondwana break-up. It also forms the basis of further programmes of fieldwork in the Q3 project 

‘Superterranes in the Pacific-margin Arc’ (SPARC), which is part of the baseline BAS Geological 

Sciences Division programme ‘Antarctica in the Dynamic Global Plate System’. The programme 

aims to determine processes of continental accretion by correlating superterranes through the 

Antarctic Peninsula, and into New Zealand and South America. Hence, this dissertation 

contributes paleontological identification and biostratigraphic analysis to extensive structural, 

geophysical and geochemical investigations already underway at BAS. By determining the 

paleobiogeography of the faunas, and comparing them with coeval faunas in New Zealand and 

South America, we can make estimates as to the relative movements of terranes and test the model 

of superterranes proposed by Pankhurst et al. (1998) and Vaughan (2000) , reviewed below. It is 

envisaged that in the near future, the biostratigraphy will be combined with lithostratigraphic data 
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and radiometrically dated volcanic rocks or ash horizons to tie the Latady Formation to an absolute 

chronology. This study also builds on previous work to establish a formal biostratigraphic zonation 

of the Antarctic Mesozoic succession (Crame, 1982a). 

PREVIOUS PALEONTOLOGICAL WORK 

Rocks that are now included in the Latady Formation were first visited in the early1960’s, where 

fossils were collected from Lyon Nunataks (Figure 1) by members of the United States Antarctic 

Research Programme (USARP) Antarctic Peninsula Traverse 1961-1962 (Behrendt & Parks, 

1962). The fossils recorded were Rotularia callosa Stoliczka, Syncyclomena sp., ?Variamussium 

sp., and a belemnoid (Behrendt & Laudon, 1964). On the basis of R. callosa, an Aptian-

Campanian age was assigned to the assemblage. The collection was further studied by Stevens 

(1967) who noted that preservation is poor, with calcite rarely preserved, but with the majority of 

the fossils instead recorded as moulds or steinkerns. Stevens (1967) described Conodicoelites sp., 

Rotularia sp. indet., Variamussium lyonensis, and a single steinkern of an indeterminate 

pectinacean, cf. Entolium. The Cretaceous age (Behrendt & Laudon, 1964) was revised by Stevens 

(1965) to Jurassic on the presence of Conodicoelites, which is known elsewhere from ?Bajocian to 

Kimmeridgian strata (Stevens, 1965, 1967). In particular, Conodicoelites from the Lower 

Kimmeridgian of New Zealand (Stevens, 1965, p. 67-71) compare most closely with the 

specimens from Lyon Nunataks. The two bivalves in the Latady Formation assemblage have long 

age ranges (cf. Entolium, Triassic to Cretaceous, and Variamussium, Late Triassic to Late 

Tertiary), and do not contradict the Late Jurassic age. 

The next geological survey of rocks in the Latady Formation was by the University of Wisconsin 

Ellsworth Land Nunataks Expedition, 1965-1966. The field paleontologist was Dr Pat Quilty, who 

described the fossil assemblages in a number of papers, the majority of which are from the 

Behrendt Mountains (Figs. 1 & 2). He first described the ammonites (Quilty, 1970), and 

demonstrated that they belong to three faunas of different ages. The oldest and most diverse fauna 

is of Middle Bajocian age, and contains Teloceras n. sp., T. cf. lotharingicum Maubeuge, 

Normannites cf. vulgaricostatus Westermann, Megasphaeroceras cf. rotundum Imlay, 

Stephanoceras (Skirroceras) sp., and ?Anaptychus sp. That fauna is well preserved in sandstones. 

Another fauna of probable Callovian age is found in shale, where most of the ammonites are 

preserved as flattened impressions and therefore only recognisable as probable macrocephalitids. 

A small number are better preserved in concretions so that a provisional generic identification of 

Nothocephalites Spath could be assigned (Quilty, 1970). The third fauna, of Oxfordian age, 

consists of three poorly preserved external moulds identified as Perisphinctes (Discosphinctes) cf. 

antillarum Jaworski; P. (D) sp. indet., perisphinctid juv. sp. indet (Quilty, 1970). 
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Quilty (1972a) described two Middle Jurassic brachiopods from two localities, with one new 

species Flabellirhynchia australensis, and another rhynchonellid, possibly Rhactorhynchia 

Buckman or Cymatorhynchia Buckman. At one locality Flabellirhynchia australensis is associated 

with ammonites of Middle Bajocian age. In another paper, Quilty (1972b) recorded the presence of 

two crinoid genera, Pentacrinites Blumenbach and Apiocrinus Miller, which occur at localities 

with Middle Bajocian to Oxfordian ammonites. Pentacrinites cf. californicus Clark is recorded in 

Middle Bajocian and Early Callovian rocks. Quilty (1972b) identified Pentacrinites tentatively at 

generic level from Kimmeridgian rocks, and ?Apiocrinus from the Middle Bajocian. All of the 

Bajocian faunas are found in the southern Behrendt Mountains in the vicinity of Mount Hirman 

(Figs. 1 & 2). 

Late Jurassic bivalves of the Latady Formation were described by Quilty (1978). He recorded 41 

taxa, of which seven were previously described species, seven were described as new, four were 

compared with known species, and 23 were left in open nomenclature. The previously known 

species are well documented in New Zealand, as are many of the forms left in open nomenclature. 

The seven species described as new from the Latady Formation were Grammatodon laudoni, 

Entolium lackeyi, Astarte marwicki, A. behrendtensis, A. ellsworthensis, Opis stevensi and 

Corbicellopsis otwayi. Quilty (1978) also transferred Variamussium lyonensis described by 

Stevens, to the genus Propeamussium. He concluded that the variety of fossils from Late Jurassic 

strata of the Latady Formation is quite diverse, with bivalves dominant. Associated with the 

bivalves are ammonites, brachiopods, crinoids, belemnites, rare gastropods, Cycleron sp. (lobster), 

fish, various trails and burrows, poorly preserved plants, and the worm tube Rotularia. Their 

affinities are with coeval New Zealand faunas. The Late Jurassic faunas were recorded from the 

Behrendt and Thomas Mountains, Weather Guesser Nunataks and Mount Hassage (Figs. 1 & 2). 

In the 1977-1978 field season, a United States Geological Survey (USGS) reconnaissance geologic 

mapping expedition demonstrated that the Latady Formation, described initially from the Lassiter 

Coast and southern Black Coast, could be traced southward into the Orville Coast and Behrendt 

Mountains (Laudon et al., 1983) (Figure 1B). Thomson (1980) described the ammonite faunas 

from the Orville Coast, which range in age from Kimmeridgian to Late Tithonian. 
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Figure 2.  Shows outcrops and localities in the Behrendt Mountains area. Q localities are those of 
Quilty (1978), Th of the USGS 1977/78 Expedition.
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Almost all are perisphinctids, except for a single fragment of an oppeliid and a new genus of 

uncertain affinities. Due to the fragmentary preservation and distortion of many specimens, precise 

identification of these genera proved difficult (Thomson, 1980). Katroliceras Spath, Subplanites 

Spath and Aspidoceras Zittel suggest a Kimmeridgian or perhaps Early Tithonian age. A confident 

identification of Kossmatia Uhlig was made, and a few fragments are tentatively referred to 

Virgatosphinctes Uhlig and Aulacosphinctoides Spath (Thomson, 1980). The youngest fauna 

documented so far is from Cape Zumberge (Figure. 1C) and is characterised by the genera 

Blanfordiceras Cossmann and Berriasella Uhlig. It is probably Late Tithonian in age and 

comparable to a fauna from the Ablation Valley area of Alexander Island (Thomson, 1980). 

Thomson (1983) re-addressed the Latady Formation Late Jurassic ammonites in a more thorough 

examination. The Oppelliidae are represented by one specimen related to the genus Pseudoppelia 

Leanza, which is the only ammonite in the whole collection that does not belong in the 

Superfamily Perisphinctaceae. Also present are Aspidoceras, Katroliceras, Pachysphinctes 

Deitrich, Torquatisphinctes Spath, Subdichotomoceras Spath, Virgatosphinctes, Kossmatia, 

Blanfordiceras and Berriasella. 

Quilty (1983) described the Bajocian bivalves collected in the 1965-1966 University of Wisconsin 

expedition from two localities in the southern Behrendt Mountains (Figure 2). The fauna consists 

of 26 species, three of which were documented by Quilty (1978) and occur in both Middle and 

Late Jurassic strata. Only two had been formally described previously, seven were described in the 

study as new and were formally named, with the remainder left in open nomenclature. The newly 

described species were Oxytoma trechmanni, Entolium spedeni, Camptonectes robusta, 

Placunopsis parallela, Pholadomya anterumbonis, Pleuromya latarugata and Pronoella 

antarctica. Also described was a Late Jurassic bivalve Eocallista sp., inadvertently omitted by 

Quilty (1978). Associated elements include ammonites, belemnites, brachiopods, crinoids, 

Rotularia, and rare unidentifiable fragments of wood. The fauna shows affinities to Europe, with 

some links to New Zealand (Quilty, 1983). 

In material collected during the 1977/1978 USGS Expedition, Crame (1983) described the bivalve 

Malayomaorica malayomaorica (Krumbeck) from the Latady Formation. Fossil material was 

found in the Hauberg and Wilkins Mountains (Figure 1C), where it accumulated in thick beds in 

places, and indicates an Early-Middle Kimmeridgian age. The buchiid bivalves were revisited by 

Crame (1990) who suggested that specimens from the Latady Formation seem to be intermediate 

between Malayomaorica and Jeletzkiella Jones & Pfalker, making a taxonomic reappraisal 

necessary. 

Belemnites from that expedition were described by Mutterlose (1986) who recognised five species 

in 3 genera: Belemnopsis. aff. keari Stevens, Hibolithes aff marwicki marwicki Stevens, H. aff. 
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verbeeki Kruizinga, H. aff arkelli Stevens, H. sp., and Produvalia aff. neyrivensis Favre. They are 

most common in the Wilkins and Hauberg Mountains, and rare in the Sweeney and Behrendt 

Mountains (Figure 1C). In the Kimmeridgian and Early Tithonian, faunal links existed with New 

Zealand; whereas, in the Late Tithonian, the fauna shows more Mediterranean affinities 

(Mutterlose, 1986). 

The trigonioids were more thoroughly addressed by Kelly (1995a). Quilty (1978) mentioned the 

presence of Myophorella Bayle and Vaugonia Crickmay in the Kimmeridgian and Vaugonia in the 

Bajocian. Kelly (1995a), described trigonioids from three areas in the Antarctic Peninsula: the 

Fossil Bluff Group of Alexander Island, the Byers Group of Livingston Island and the Latady 

Formation. Six species were documented from the Latady Formation: three new taxa- 

Pterotrigonia thomsoni, Vaugonia (Orthogonia) quiltyi, V. (V) orvillensis - and Myophorella 

(Scaphogonia) alexandra Willey, Iotrigonia vau Sharpe and M. (S) sp. The fauna comprises 

broadly cosmopolitan genera and is Bajocian to Tithonian in age (Kelly, 1995a). Nonetheless, the 

Late Jurassic Myophorella from the Latady Formation show some similarities with those of coeval 

strata from New Zealand (Kelly, 1995a). 

The Latady Formation is, for the most part, barren of fossils. However, diverse marine invertebrate 

fossils are locally abundant. Radiolarian and foraminiferal tests can be discerned in hand and cut 

specimens, but are poorly preserved and attempts to extract them from the matrix have so far been 

unsuccessful (Quilty, 1978). 

COLLECTIONS 

Fossil material from the Latady Formation collected by three United States Geological Survey 

Antarctic Field surveys in 1961-62, 1965-66, and 1977-78 is housed in three places: the British 

Antarctic Survey, Cambridge, United Kingdom; University of Tasmania, Geology Department, 

Australia; and a small collection at the United States National Museum (Smithsonian Institution), 

Washington DC, USA. The Department of Geology, University of Tasmania, houses the material 

from the 1965-66 expedition, and the majority of material from the 1977-78 expedition is held at 

BAS. A collection of undescribed bivalves from the Latady Formation comprises a minor part of 

the BAS collections. Apart from some latex and plaster casts and photographs of previously 

undescribed Retroceramus species, that material was not appraised in this study. Preliminary 

assessment of the undescribed specimens in the BAS Specimen Register sheets (made by Dr Mike 

Thomson) suggest that most, if not all, the undescribed material can be assigned to species dealt 

with in this thesis. In addition, the University of Tasmania loaned selected latex casts of 

ammonites, brachiopods, bivalves and undescribed belemnites for this study. An undescribed 

ophiuroid from near the Scaife Mountains was borrowed from the United States National Museum. 
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The material collected by me in 1999-2000, which is temporarily at the University of Auckland 

while being studied, will ultimately be housed at BAS. In the text, “the new material”, “the new 

specimen(s)” or “the new collection(s)” refer to the material I collected in the 1999 – 2000 field 

season. 

FIELD WORK 

As mentioned above, the fieldwork was planned as part of the Q2 project B13F02 - to study the 

evidence of Gondwanan break-up preserved in the Latady Formation. The aim of the fieldwork 

was to make substantial collections of paleontological material from logged sections, with a view 

to determining the biostratigraphy of the Latady Formation. The regional strike trends east-west, 

and therefore to maximise possible stratigraphic coverage, outcrops that lay perpendicular to strike 

were targeted for collecting. During the 73 days spent in the field from December 2nd, 1999 to 

February 12th 2000, 219 fossil sites were identified, more than 200 of which previously had not 

been recorded, and extensive collections made. Fossils were sparse overall, yet locally abundant 

and ~3300 rock samples, many bearing more than one fossil specimen, were collected. The field 

work commenced in the southern Behrendt Mountains and continued c.900 kms through Mount 

Hassage, Bean Peaks, Janke Nunatak, Cape Zumberge, Novocin Peak, ‘Long Ridge’ northern 

Hauberg Mountains, Wilkins Mountains, to conclude at the type section in the Latady Mountains 

(Figure 1C). 

The main emphasis of the field season was paleontological. However, in the course of the season 

several general geological observations were made. A number of granite and granodiorite dykes 

that are not shown on existing geological maps were encountered in the Behrendt Mountains, in 

the southeast Carlson Peak and Novocin Peak areas. Samples of rock that may possibly be a 

lamprophyre (mafic dyke) from the Novocin Peak area also were collected for analysis and 

identification by others. 

Currently the basement on which the Latady Formation rests is unknown. A conglomerate 

containing coarse-grained plutonic or metamorphic clasts was found on Mount Hirman. Samples 

of the clasts were collected for further analysis by others to determine their age, origin and 

possible correlation with known basement elsewhere. 

 

The following paragraphs list the sites visited in chronological order. Refer to Figure 1C for 

locations. Figs. 2 - 8 (at end of chapter) show outcrops with fossil localities marked. 
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Behrendt Mountains 

Visiting the Behrendt Mountains was crucial to the project, as it was the only place where Middle 

Jurassic age fossils had been previously recorded from the Latady Formation (Quilty, 1983). 

Known sites were revisited, and many new ones recorded. The Behrendt Mountains section 

consists mainly of steeply dipping, thick to thinly bedded sandstones and siltstones. The fossils 

range in age from Middle to Late Jurassic (Bajocian - Kimmeridgian), and consist mainly of 

bivalves and ammonites, with less abundant belemnites, brachiopods, crinoids (locally abundant) 

and woody material. Seven outcrops and 33 localities were sampled. 

Mount Hassage 

I had received advice from the first paleontologist to work in the area, Dr Pat Quilty, that it would 

be worth my while to visit Mt Hassage (Figure 1C) if I had the opportunity. He had made good 

collections there and believed I could as well. Unfortunately we were unable to locate the known 

fossil sites, probably as a consequence of extensive snow cover. A single piece of metamorphosed 

sediment was collected. 

Bean Peaks 

Extensive collections were made from seven outcrops and 52 localities in the Bean Peaks area 

(Figs. 1C, 3, 4). An aerial reconnaissance of the Hauberg Mountains was made whilst we were 

camped at the Bean Peaks so that I could identify and pinpoint the best areas fr collecting. Upon 

the recommendation of trip leader Alan Vaughan, a day trip was made to Janke Nunatak to look 

for fossils in a small sedimentary outcrop that borders the plutonic rocks. A small collection of 

poorly preserved, indeterminate ?retroceramid bivalves was made there. 

The Bean Peaks section consisted of mainly steeply bedded, thick to thinly interbedded sandstones 

and siltstones, with minor shales. The fossils are Late Jurassic (?Oxfordian to Tithonian) in age 

and consist mainly of two genera of bivalves (Retroceramus and Malayomaorica) with 

subordinate cephalopods, crinoids, and rare vertebrates. 

Cape Zumberge 

The Cape Zumberge section, situated close to the Ronne ice shelf (Figure 1C), is composed of 

steeply dipping, variably bedded black shale, with minor laminated fine-grained sandstone, in 

which the youngest fossils from the Latady Formation are known. The fauna is of latest Tithonian 

age and consists almost entirely of two species of ammonite, Blanfordiceras cf. B. wallichi and 

Berriasella sp. (Thomson, 1983), with only rare bivalves which had not been previously reported. 

Cape Zumberge was visited enroute to Novocin Peak. 
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Novocin Peak 

A week was spent working on the 6 km composite ridge that forms Novocin Peak, where I made 

good collections of fossil material from 29 localities (Figs. 1C, 5, 6). In addition, samples were 

collected from a small group of nunataks to the north of camp whilst we were on a reconnaissance. 

The Novocin Peak section consists mainly of thick-bedded sandstones and dark siltstones. The 

fauna is Middle Jurassic in age and is dominated by bivalves with minor cephalopods and an 

ophiuroid. 

‘Long Ridge’ 

The term ‘Long Ridge’ was given to an unnamed 6 km length ridge in the central Hauberg 

Mountains that was seen in the aerial reconnaissance (Figs. 1C & 7). It is an unofficial field name 

only and is not referred to on any maps apart from those in this study. Good collections were made 

from 60 localities. The section comprised mainly steep, thin to thickly bedded sandstones and 

mudstones, with minor shales and quartzites. The fossils are Middle Jurassic in age and consist 

mainly of bivalves and ammonites, with minor woody material. A large chevron fold (approx. 200 

m amplitude), identified from the air, proved difficult to locate from the narrow ridge tops, upon 

which our work was restricted because of snow cover and difficult terrain. 

Wilkins Mountains 

The camp in the Wilkins Mountains was within 15 m of a small, fossiliferous outcrop. During the 

time spent there, collections were made from other small outcrops up to 5 km south of camp (Figs. 

1C & 8). The sections seen in the Wilkins Mountains consisted of thick to thin bedded sandstones 

and siltstones. The faunas are of Middle to Late Jurassic age and comprise mainly bivalves and 

ammonites, with minor wood and fragments of a cidaroid echinoid. 

Latady Mountains 

The type section for the Latady Formation is a ridge 4 km northeast of McLaughlin Peak in the 

Latady Mountains (Williams, 1972) (Figure 1C). The section consists of moderately thick to thin 

bedded siltstones and sandstones that have been subjected to structural deformation and contact 

metamorphism. The few fossils found during the course of this study include brachiopods, 

crinoids, belemnites, the serpulid worm tube Rotularia, and an echinoid spine and are designated 

Middle Jurassic in age. 
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LOCALITIES 

A Magellan Meridian XL GPS unit was used to record positions of localities which were given 

field labels. All samples have a unique label. The final, official labelling system is based upon that 

employed by BAS and is as follows: 

R.7501.2.3a 

where R is a code for the base Rothera from which the work was carried out, 7501 is a unique 

outcrop, the next number e.g. 2, refers to a unique locality within this outcrop, the next number 

e.g. 3, refers to an individual sample from this locality. In the occasional situation where >1 

specimen is present on a rock sample, letters are employed e.g. a, b, c. The list of conversion of 

field labels to BAS labels can be found in Appendix 1. Some localities worked on by Quilty 

(Quilty, 1970, 1972a, b, 1978, 1983, 1988) and those of the 1977-1978 USGS Field Expedition 

were revisited in this study. These are indicated on locality maps (Figs. 1C - 8). Quilty used 

different numbering of localities for four out of five of his papers (1978 and 1983 use the same 

locality numbers). The instances where overlap occurs are shown in Table 1 below. Localities used 

in this project to refer to Quilty’s designations are those of the 1978 and 1983 articles.  

Table 1. Equivalence between locality numbers of Quilty and this study. 

 1977,1983 1970 1972a 1972b This study 
Locality 6 - 1 2 R.7507.6 
Locality 9 3   R.7504.1-3 
Locality 10 1 2 1 R.7505.2, R.7506.8 
Locality 11a 2 - 3 R.7501.1 

 

PRESERVATION 

The majority of fossils found in the Latady Formation are internal and external moulds, resulting 

from the leaching of shell carbonate. In most cases, the original shell has been completely 

recrystallised or replaced, before being partly dissolved (Stevens, 1967; Quilty, 1978). The 

leaching appears to be a surface feature, as it occurs only on exposed faces. Generally fossil 

remains only were observed on weathered surfaces and were awkward to almost impossible to 

discern on freshly broken surfaces due to the difficulty in differentiating shell carbonate from 

surrounding matrix. The degree of possible detail preserved was determined primarily by grain 

size and, in general, ranges from poor in coarse sandstone to excellent in fine sandstone, siltstone 

and mudstone. Some exceptions occurred where fine detail was preserved in faunas occurring in 

coarse sandstone. Possibly minor amounts of mud and/or silt were trapped inside the shells. In 

some specimens the fossil features appear somewhat eroded, probably due to prolonged exposure 

resulting in erosion by wind blown material. In a few places the absence of carbonate was 
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probably caused by dissolution shortly after deposition of the sediment, probably under localised, 

strongly reducing conditions (Quilty, 1970). 

In some instances, fossils were replaced by silica infilling voids and, in one specimen, forming 

drusy quartz crystals in the hollow internal chamber of an ammonite. This style of replacement 

was localised, and was found only near plutonic bodies and thus is most likely related to their 

emplacement. Fossil material preserved in this manner is generally of little use as few features are 

retained. 

The intense structural deformation of the rocks has resulted in pervasive cleavage and jointing, 

which has also affected the enclosed fossils. In general, fossils in siltstone were flattened, except 

within concretions. These effects were almost negligible in sediments coarser than fine sand, from 

which approximately 75% of the material is derived. This preservation difference is well 

illustrated in the Bean Peaks area where interbedded siltstones and fine-medium grained 

sandstones contain well preserved, undeformed fossil faunas in the sandstone, with the same fauna 

flattened in the siltstone. In general, the rock splits preferentially, either through frost shatter or 

hammer blows, along cleavage and jointing planes before bedding. In some instances in siltstone, 

if the cleavage was near parallel to bedding, the strata would never break along bedding planes. 

Approximately 20% of all material is now deformed, both through the process of lithification and 

by later, structural movement. In a few rare cases, slickensides were initiated along the outer shell 

surfaces of bivalves. 

LABORATORY TECHNIQUES 

The majority of fossil descriptions in this study are based on latex moulds of the internal and 

external moulds. The technique used is explained in Appendix 2. For some bivalve specimens, the 

beak of the internal mould was carefully removed to allow better access to the dentition for 

casting. Some specimens still had a minor amount of calcitic material remaining, especially in the 

hinge area of bivalves. This was dissolved using a dilute hydrochloric acid solution. A number of 

‘plaster of Paris’ casts of retroceramids were also used for descriptions; some had already been 

made at BAS and the remainder were made during this study. In general, the rock is extremely 

indurated and conventional techniques for preparing specimens proved to be futile for the most 

part. Preparation of specimens for identification took 10 months. A significant amount of excess 

rock enclosing the fossil material was removed using a diamond rock-saw. A Nikon D1 Digital 

Camera was used for photography of specimens, most of which were coated with ammonium 

chloride. 
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CHAPTER SUMMARY 

Chapter 1 INTRODUCTION 

This chapter introduces the Latady Formation, and outlines the aims of and rationale for 

undertaking this project, as well as collecting, labelling and specimen preparation methods. 

Chapter 2 TECTONO-SEDIMENTARY SETTING 

The stratigraphy, type section, tectonic setting, structural geology and contact metamorphism are 

discussed here. 

Chapter 3 SYSTEMATIC DESCRIPTIONS 

This chapter comprises the bulk of the research. The terminology used is outlined, and the 

rationale explained as to why many specimens are left in open nomenclature. The systematic 

descriptions include a record of 177 species, at least 15 (and probably as many as 36) of which are 

new forms, with many recorded from new localities. 

Chapter 4 BIOSTRATIGRAPHY 

Outcrops were logged during fieldwork. Where possible, stratigraphic columns were constructed 

for outcrops. Individual collection localities were plotted on the columns. Once the fauna of each 

locality was known, it was listed on its appropriate position on the column. Correlations were 

made internationally and regionally. Additionally, a review of the age ranges of the trigonioids is 

presented. 

Chapter 5 PALEOECOLOGY & PALEOENVIRONMENT 

Paleoecologic reconstructions and interpretation of paleoenvironments were made based on all 

available data, but principally upon faunal content, taphonomic signature, and sedimentology. 

Chapter 6 PALEOBIOGEOGRAPHY 

An account of the biogeographic relationships of the fauna is given, with some postulations of 

possible migration routes. 

Chapter 7 CONCLUSIONS & FUTURE WORK 

This chapter presents conclusions and outlines directions for future work. 
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Chapter 2 

TECTONO-SEDIMENTARY SETTING 
INTRODUCTION 

Mid to Late Jurassic strata of the Antarctic Peninsula can be divided broadly into two types based 

on tectonic setting – fore-arc and back-arc. Those found on the western side of the peninsula are of 

fore-arc origins, with back-arc to the east (Figure. 1B). Various formations each show a distinctive 

tectonic history, range of facies and fossil content. The Latady Formation is situated on the eastern 

side of the Antarctic Peninsula (Figure. 1B) within the back-arc setting, and the Western Domain 

of Vaughan et al. (2002b) (Figure. 9). 

The Latady Formation consists of a structurally complex, thick sequence of Middle to Late 

Jurassic (Bajocian-Tithonian, 170-144 Ma), arc-derived, metamorphosed siltstone, mudstone and 

sandstone, with less common intraformational conglomerate, sparse thin coal beds, limestone 

lenses, and locally interbedded volcanic rocks (Laudon et al., 1983). It occurs in an area extending 

at least 750 km along the Orville, Lassiter and southern Black coasts in eastern Ellsworth Land and 

southern Palmer Land, from the Behrendt Mountains and Lyon Nunataks in the southwest to the 

Dana Mountains in the northeast (Figure. 1B). The Latady Formation may extend further north and 

west to Cape Framnes on the Jason Peninsula, Graham Land (Riley et al., 1997) (Figure. 1B) and 

Henkle Peak, Mount Rex, and Mount Peterson (Laudon et al., 1985; Laudon et al., 1987, p. 184, 

fig. 1; Laudon, 1991, p. 456, fig. 1; Rowley et al., 1991), respectively. Some of the older 

sediments comprising the Latady Formation intertongue with volcanic rocks of the 

contemporaneous Mount Poster Formation (Laudon et al., 1983; Riley & Leat, 1999). The Latady 

Formation is probably equivalent to the Mount Hill Formation of the central Black Coast, the two 

differing in degree of deformation (Vaughan & Storey, 2000). The latter consists of Jurassic, 

ductilely deformed clastic metasedimentary rocks ranging from psammite to pelite grade (Vaughan 

& Storey, 2000). 

The most extensive and abundant outcrops of the Latady Formation are in the southern Orville 

Coast, where the Hauberg and Wilkins Mountains are composed almost entirely of these rocks 

(Laudon et al., 1983); (Figs. 1B, C). Due to extensive ice cover, the majority of outcrops consist of 

small, narrow bands occupying ridge crests (Laudon et al., 1983). Thin coal seams and thin 

limestones occur locally in the northern Lassiter and southern Black Coast areas (Figure. 1B). 

Limestone occurs rarely as lenses less than 0.3m thick, but calcareous siltstone is more common 

(Laudon et al., 1983). The dominance of siltstone and mudstone in the Lassiter Coast area 
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contrasts with Latady outcrops in eastern Ellsworth Land, which have a higher proportion (up to 

50%) of sandstone and polymict intraformational conglomerates rich in volcanic pebbles (Laudon 

et al., 1983). 

TYPE SECTION 

The type section of the Latady Formation was designated by Williams (1972) along a ridge 4 km 

north of McLaughlin Peak in the Latady Mountains (Figure 1C). It is a stratigraphic succession of 

mudstone, siltstone and sandstone typical of the Latady Formation in the Lassiter Coast area. Both 

siltstone and mudstone are interbedded in thick units, several tens of metres thick, or together as 

units as much as 100 m thick in alternating layers 0.3-1 m thick. Sandstones thicker than 50m are 

rare; most are much thinner (average c.2-5 m). Texturally the sandstone is mostly medium grained 

and moderately well-sorted with sub-angular grains. The sandstones range from nearly pure 

quartzites to greywackes with subequal quantities of quartz and plagioclase feldspar (Williams, 

1972). 

TECTONIC SETTING 

The tectonic setting of the basin in which the Latady Formation sediments accumulated is 

uncertain, but a back-arc is suggested (Laudon & Ford, 1997) on the south to southeastern flank, or 

cratonic side, of a magmatic arc, whose axis generally coincided with, or perhaps lay west of the 

present topographic axis of the peninsula (Laudon et al., 1983) (Figs. 1A, B). Preliminary results 

from recent fieldwork (Hunter, 2002) indicate two distinct phases of basin development. Small, 

restricted, low energy Middle Jurassic basins with anoxic deposits gave way to higher energy, 

more widespread basins sometime in the Late Jurassic (Hunter, 2002). Sediment geochemistry and 

petrography show a change in the principal source rocks from continental to active arc (Hunter, 

2002). Initial rifting is interpreted as intracontinental, probably in response to a plume, which was 

superseded by a larger scale back-arc basin, formed in response to subduction along the western 

margin of the Peninsula (Hunter, 2002). To the northwest, the Mount Poster Formation (Rowley et 

al., 1983) consists of Middle Jurassic arc-type, calc-alkaline volcanic rocks. There, silicic rocks 

are interbedded with the lower part of the Latady Formation near the location of the mid-Late 

Jurassic shoreline which trended parallel to the long axis of the southern peninsula on its 

southeastern flank (Riley & Leat, 1999). 

DEPOSITIONAL SETTING 

The sandstone and conglomerate contain angular clasts with abundant detrital feldspars and lithic 

grains which imply a relatively short duration for the sedimentation process (erosion, 

transportation and deposition) as well as rapid uplift in the source area and rapid subsidence in the 
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basin of deposition. Presence of siltstones and mudstones suggests that there were also periods of 

relatively slower deposition. A general west to east progression of depositional environments can 

be seen from terrestrial, near the axis of the peninsula – lacustrine sediments and coal seams e.g. 

Sweeney Mountains (Laudon et al., 1983, Hunter pers. comm.. 2002), to shallow, near-shore 

marine, possibly deltaic – medium to fine grained sand, cross bedding, ripple marks, plant 

fragments eg. Hauberg Mountains (Laudon et al., 1983), of Middle and Late Jurassic age, to 

shallow, open marine – shale, with fine laminations near the present day coast at Cape Zumberge 

that are entirely latest Jurassic in age (Thomson, 1983). 

Fossil evidence of this study supports these paleoenvironmental conclusions: disarticulated and/or 

broken robust bivalves typify shallow near-shore high energy marine conditions; articulated 

infaunal forms in life position indicate low energy near-shore settings; and, an ammonite-

dominated fauna suggests an open marine environment, below effective wave base (Laudon et al., 

1983). 

Relatively high quartz content of sandstone is seen in the Lyon Nunataks, the Sweeney Mountains, 

Sky-Hi Nunataks and the southeastern Sweeney Mountains. This is inferred to be the result of 

substantial mineralogical modification of clastic detritus by waves and currents prior to deposition 

in beach or nearshore settings (Laudon et al., 1983). In contrast, uncommonly high feldspar 

content in sandstone from the northwestern Sweeney Mountains may reflect little modification 

during terrestrial (fluvial or lacustrine) sedimentation. The shoreline probably shifted back and 

forth across the area from north west to south east (Laudon et al., 1983). 

PROVENANCE 

The mineralogy and chemistry of Latady Formation strata indicate derivation from both a 

continental source (Hunter, 2002) and a subduction-related, calc-alkaline magmatic arc, the latter 

of which is preserved as the Mount Poster Formation, built on continental lithosphere above the 

Benioff Zone (Laudon et al., 1983). Significant amounts of metamorphic grains are inferred to be 

sourced from the basement, which remains unknown (Laudon et al., 1983). A minor plutonic 

fraction is probably derived from the basement or the plutonic core of the arc (Laudon et al., 

1983). A tectonically active source terrain with rugged topography and temperate climate is 

suggested based on the angularity and approximately equal-size of grains of feldspar and quartz, 

the occurrence of both slightly and strongly altered feldspars, absence of carbonate rocks and 

presence of plant fossils (Laudon et al., 1983; Rowley et al., 1983). 
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STRUCTURAL GEOLOGY 

The Latady Formation was deformed during the mid-Cretaceous Palmer Land compressional 

orogenic event (Kellogg & Rowley, 1989; Vaughan & Storey, 1997, 2000; Vaughan et al., 2002b; 

Vaughan et al., 2002a) in an arcuate zone of east-directed, ductile to brittle-ductile thrusting, 

which formed a foreland fold and thrust belt up to 100 km wide and 750 km long. The driving 

mechanism of the Palmer Land Event is still not fully understood, and may be subduction related 

(Vaughan & Storey, 2000), or related to a mantle superplume event (Vaughan et al., 2002b). In 

larger outcrops, open, overturned, chevron and isoclinal folds and thrusts are generally evident. 

Slaty cleavage parallel to fold axes is conspicuous in most outcrops (Laudon et al., 1983). This 

deformation post-dates deposition of the youngest Latady sediments of latest Tithonian age c. 145 

Ma (Thomson, 1983). Fold axes trend northeastward, and regional shortening during folding was 

in a southeast direction, toward the Weddell Sea (Williams, 1972). 

CONTACT METAMORPHIC ROCKS 

Contact metamorphic aureoles, locally more than 1 km wide, occur in Latady Formation rocks 

surrounding all plutons (Laudon et al., 1983; Rowley et al., 1983). The main rock types in these 

aureoles are resistant black hornfels and slate. The highest metamorphic grade, occurring adjacent 

to the plutons, is hornblende hornfels facies, whereas farther outward, the rocks are of albite-

epidote hornfels facies. Thin, metre-scale dykes have aureoles, but these are thinner than those 

aurrounding large plutons that extend c. 150 m into surrounding country rock. Strata adjacent to 

the plutons are typically extremely indurated. 

 



Figure 9. Tectonic setting of the Antarctic Peninsula (after Vaughan et al.  2002).
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Chapter 3 

SYSTEMATICS 
INTRODUCTION 

During the course of fieldwork for this thesis 219 fossil localities were collected in the area 

between the Behrendt Mountains in the south-west and the Latady Mountains in the north-east 

(Figure 1C), spanning the Bajocian to Tithonian stages. Species recorded by earlier workers 

(Behrendt & Laudon, 1964; Stevens, 1967; Quilty, 1970, 1972a, b, 1978; Thomson, 1980; 

Crame, 1981, 1982a, 1983; Quilty, 1983; Thomson, 1983; Mutterlose, 1986; Quilty, 1988; 

Crame, 1990; Kelly, 1995a) are discussed and additional age and geographic range data 

provided where possible. Some generic and specific allocations have been amended to conform 

with current usage or in the light of new morphologic information. 

In the instances where new material of previously known species (both formal and informal) 

was found but added little to the original description, only the diagnoses (emended where 

appropriate) and specimen numbers, are listed in the text. If the new material has led to 

substantial additions and/or amendments to the original descriptions, then both the emended 

diagnosis and description are given. A number of species from the Latady Formation that have 

been noted and/or described by previous workers were not found during this project: some are 

from localities that were not visited, others simply were not seen. The main emphasis of this 

thesis is on material collected during this project. However as this study pertains to the complete 

fauna of the Latady Formation, for completeness those species mentioned above will be 

included in the appropriate position in the systematics. Similarly, some specimens from the 

UTGD, BAS, and the USNM. were appraised during this study (see introduction). The inclusion 

of that material was considered important to ensure that as much available data were utilised for 

biogeographic synthesis and biostratigraphic determination. 

 

All species considered new are denoted in the systematics as “n. sp.” e.g. Chariocrinus n. sp.; 

those unable to be assigned a definite specific status remain as “sp.” e.g. Diplocidaris sp. 

 

Abbreviations used are as follows: BAS, British Antarctic Survey, UTGD, University of 

Tasmania Geology Department (prefix for specimens housed there), USNM United States 

National Museum (Smithsonian Institution). 
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CLASSIFICATION & ABBREVIATIONS 

Classification of the Brachiopoda follows the revised edition of the Treatise on Invertebrate 

Paleontology (Williams et al., 2002). That of the Bivalvia also follows the Treatise (Cox, 1969a, 

b, 1971) except for: Retroceramidae which follows Crampton (1988); Placunopsis which 

follows Todd (2002); Astartidae which follows Gardner & Campbell (2002a). Classification of 

the Coleoidea follows Doyle et al. (1994). Classification of the Gastropoda follows that of 

Bandel et. al. (2000) for Cerithiimorpha and Gründel & Kowalke (2002) for Littorinimorpha. 

Classification of the fishes and Reptilia follows that of Benton (2000). Classification of the 

corals follows that of Beauvais (1970). Classification of the Ophiuroidea and Cidaroida follows 

the Treatise on Invertebrate Paleontology (Spencer & Wright, 1966) and Fell (1966) 

respectively. Classification of the Crinoidea follows that of Hess (1972). Taxonomic terms used 

in this thesis are those defined in the respective Treatise volumes mentioned above except for 

the Coleoidea which follow Stevens (1965), and the Gastropoda which follows Knight (1960). 

Abbreviations used are defined as follows: DV = double valve; H = height; I = inflation of 

single valve (unless otherwise stated); L = length, LA = anterior length; LAA = length of 

anterior auricle; LPA = length of posterior auricle; LH = length of hingeline; LP = posterior 

length; LV = left valve; RV = right valve; (for brachiopods) Lb = length of brachial valve; Lp = 

length of pedicle valve; W = width; ic = internal cast; ec = external cast; im = internal mould; 

em = external mould. Illustration of measurements that are made (for the main groups) are 

shown in Figure 9. 

 

A complete faunal and specimen list is detailed in Appendix 3. The complete fauna is listed 

(Stevens, 1965, 1967; Quilty, 1970, 1972a, b, 1978; Thomson, 1980; Crame, 1983; Quilty, 

1983; Thomson, 1983; Mutterlose, 1986; Quilty, 1988; Crame, 1990; Kelly, 1995a), including 

taxa not collected in the present study. Previoulsy identified taxa are shown in Table 2. 
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Figure 10.  Abbreviations and measurements made on a selection of common Latady taxa. H = height, L = length,
LA = anterior length, LP = posterior length, LAA = length of anterior auricle, LPA length of posterior auricle,

LH = length of hingeline, Lb = length of brachial, Lped. = length of pedicle, W = width, D = diameter.
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Table 2. Previously identified taxa. 

Species previously described/identified New designation 
Rotularia (?Austrorotularia) sp.   
Rhynchonellid gen. et sp. indet.  Aucklandirhynchia cf. aucklandica 
Flabellirhynchia australensis   
Nuculana spp.   
Parallelodon sp.   
Parallelodontinae gen. et. sp. indet.   
Grammatodon (s.l.) sp.   
Grammatodon (s.l.) sp. indet.   
Grammatodon (Indogrammatodon) sparsilineatus   
Grammatodon (Indogrammatodon) laudoni   
Grammatodon (Indogrammatodon) sp.   
Modiolus sp.   
Pinna kawhiana    
Pinna sp. (Pinna n. sp.)    
Inoceramus (Mytoloides) galoi  Retroceramus (Retroceramus) galoi 
Inoceramus (Mytoloides) cf. I. galoi  Retroceramus (Retroceramus) galoi 
Inoceramus (Inoceramus) sp.  Retroceramus (Retroceramus) galoi 
Inoceramus ?(Mytiloceramus) sp.  Retroceramus (Retroceramus) galoi 
Retroceramus (Retroceramus) sp.  Retroceramus (Retroceramus) galoi 
Inoceramus (Mytiloides) subhaasti  Retroceramus (Retroceramus) sp. B cf. galoi 
Oxytoma trechmanni   
Oxytoma sp.  Oxytoma n. sp. 
?Oxytoma juv. sp. indet.  ?Oxytoma sp. indet. 
Meleagrinella cf. M. echinata  Meleagrinella n. sp. 
Meleagrinella sp.  Meleagrinella n. sp. 
?Meleagrinella juv. sp. indet.   
Entolium (s.s.) spedeni   
Entolium (s.s.) lackeyi   
Entolium (s.s.) sp.   
cf. Entolium    
Propeamussium lyonensis    
Camptonectes (s.s.) robusta   
"Camptonectes" aff. grandis  Camptonectes (Camptonectes) grandis 
Camptochlamys (Camptochlamys) sp.  Camptochlamys (Camptochlamys) n. sp 
"Buchia cf. B. rugosa"   
"Buchia sp. indet."   
Malayomaorica malayomaorica    
Spondylus sp.   
Placunopsis parallela   
Ostrea sp. A  ?Liostrea sp. 
Ostrea sp. B  ?Liostrea sp. 
Ostrea sp. C  ?Liostrea sp. 
Myophorella (Scaphogonia) alexandra   
?Myophorella sp. 1 (Quilty, 1978), Myophorella (Scaphogonia) sp. (Kelly, 1995) Myophorella (Scaphogonia) n. sp. 
Myophorella sp. indet. Myophorella (Scaphogonia) cf. macnaughti  
Vaugonia sp. Vaugonia (s.l.) cf. spedeni 
Vaugonia (s.l.) orvillensis   
?Vaugonia sp.   
Vaugonia (Orthotrigonia?) quiltyi   
Pterotrigonia (s.l.) thomsoni   
Iotrigonia (s.l.) vau   
Astarte ellsworthensis Neocrassina ellsworthensis 
Astarte marwicki Neocrassina marwicki 
Astarte behrendtensis Neocrassina marwicki 
Astarte sp. 1 Neocrassina marwicki 
Astarte sp. 2 Neocrassina marwicki 
Astarte sp. 3 Neocrassina marwicki 
Astarte sp. Neocrassina marwicki 
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Species previously described/identified New designation 
Opis (Trigonopis) stevensi Trigonopis stevensi 
Crassatellacea gen. et sp. indet.   
Tancredia aff. allani   
Corbicellopsis otwayi   
Isocyprina (?Isocyprina) sp.   
Pronoella (s.l.) antarctica 'Pronoella' antarctica  
Anisocardia sp. 1 'Pronoella' antarctica  
Species previously described/identified New designation 
Eocallista sp.   
?Anisocardia sp. 2 ?Anisocardia sp. 
Pholadomya anterumbonis   
Pleuromya milleformis   
Pleuromya uniformis   
Pleuromya latarugata   
Pleuromya sp. 4 Pleuromya sp. A 
Pleuromya sp. indet.   
(?)Psuedoppelia sp.   
Normannites cf. vulgaricostatus    
Stephanoceras (Skirroceras) cf. bigoti   
Teloceras sp.    
Teloceras cf. lotharingicum    
Megasphaeroceras cf.  rotundum    
Nothocephalites? sp.   
Macrocephalitid sp. indet.   
Perisphinctes (Discosphinctes) cf. antillarum   
Perisphinctes (Discosphinctes) sp. indet.   
Aspidoceras aff. euomphalum   
Aspidoceras sp.   
Katroliceras sp.   
Kossmatia aff. tenuistriata    
Kossmatia (?) sp.   
Pachysphinctes aff. americanensis    
Pachysphinctes aff. linguiferous   
Torquatisphinctes sp. a  
Torquatisphinctes sp. b.  
Torquatisphinctes(?) sp. c   
Subdichotomoceras sp.   
Virgatosphinctes aff. saherense    
Virgatosphinctes aff. denseplicatus var. blakei    
Virgatosphinctes aff. frequens    
Blanfordiceras cf. wallichi    
Berriasella (?) sp.   
?Anaptychus sp   
Belemnopsis aff. keari   
Hibolithes marwicki marwicki Hibolithes aff. marwicki  
Hibolithes aff. arkelli   
Hibolithes aff. verbeeki   
Produvalia aff. neyrivensis   
Cycleryon sp.   
Pentacrinus cf. P. californicus Chariocrinus latadiensis 
Pentacrinites sp.    
(?)Apiocrinus sp.   

 

Collecting Approach 

Fieldwork in Antarctica is extremely costly. Accordingly the goal of any Antarctic field project 

is to collect enough data to ensure maximum scientific output. Therefore, the approach 

employed for collecting in this project reflects that aim. An extensive collection of 
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paleontological specimens was made, including some that in ordinary circumstances might not 

be considered worth further study, and also some that showed ‘promise’ of yielding specimens 

with additional preparation. The restriction to one field season further compounded the situation, 

as I had to ensure that sufficient material for a PhD project was collected. This inclusive attitude 

to fieldwork has, in effect, resulted in the collection and description of partial, and what would 

normally be considered ‘inadequate’, material. This is directly reflected in the high number of 

taxa that are in informal nomenclature. I felt it was of more use to describe and illustrate partial 

and/or poorly preserved specimens for the benefit of future workers, rather than omit them. 

Furthermore, this approach goes some way to achieving the main aim stated above of ensuring 

maximum scientific output. 

MICROFOSSILS 

Despite processing for radiolarians (Aita in Japan), and dinoflagellates (Helby in Australia) no 

microfossil material suitable for taxonomic appraisal has been successfully extracted from 

Latady Formation sediments. Palynomorphs were destroyed during the Cretaceous plutonic 

phase (Quilty, 1978, 1982). Foraminifera and radiolarians have been seen in thin section but 

have not been recovered by disaggregation techniques (Quilty, 1972b; 1982, Aita pers. comm. 

2002). 

MACROFOSSILS 

Latady Formation strata record a diverse macrofossil fauna of 177 species, dominated by 

bivalves and including cephalopods, brachiopods, annelids, echinoderms, vertebrates, an 

arthropod, and a coral. Forty-seven taxa are described as new or identified for the first time from 

the Latady Formation; the other 130 fossils forms are in open nomenclature. Age ranges are 

given for each taxon. These are considered to be robust for well-defined species e.g. Pinna 

kawhiana, otherwise ages are based on biostratigraphic inferences. Basis for the assigned ages is 

more thoroughly addressed in the Biostratigraphy section (Chapter 4). 

 

SYSTEMATIC DESCRIPTIONS 

Phylum CNIDARIA Hatschek, 1888 

Class ANTHOZOA Ehrenberg, 1834 

Subclass ZOANTHARIA de Blainville, 1830 

Order SCLERACTINIA Bourne, 1900 

Suborder ASTRAEOIDA Alloiteau, 1952 
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Family MONTLIVALTIIDAE Dietrich, 1926, emended Alloiteau, 1952 

Genus Cyathophylliopsis Beauvais, 1970 

TYPE SPECIES:  Montlivaltia delabechei Milne-Edwards & Haime, 1851, by subsequent 

designation (Beauvais, 1970). 

 

DIAGNOSIS:  Solitary, cupolate, trochoid to subcylindrical, usually free in ephebic stage. 

Columella generally weak; parietal columella with rayed summit. Dissepiments turn downwards 

as they exit septal chamber (Wells, 1967; Beauvais, 1970). Bajocian; England, France. 

aff.Cyathophylliopsis delabechei (Milne-Edwards & Haime, 1857) Pl. 1, Figs. 1-3 

aff. 1970 Cyathophylliopsis delabechei, Beauvais, p. 77, pl. A, figs. 12 & 13 (see 

synonymy therein) 

MATERIAL:  The basal view of an ?adult calyx and c. 15 mostly incomplete (two complete) 

juvenile calices on a steinkern of a specimen of Retroceramus cf stehni, having become 

established on the interior of a dead shell. Serpulid worm tubes are associated with the corals 

that encrusted the internal surface of the shell. BAS specimen number R.7519.50.13 from ‘Long 

Ridge’ in the Hauberg Mountains (Figs. 1C & 7). The septa were dissolved through acid 

digestion, leaving the sediment that infilled the voids, with the intention of making a latex cast 

upon which to work. However, the ‘void filling’ sediments are quite fragile, and latex casts were 

not made because it was deemed that the process of removing a latex cast would destroy the 

specimen. The description below is based primarily on the sub-adult calyx. 

 

DESCRIPTION:  Calyx (base) circular in outline, 8.5mm diameter, smooth exterior edge; c. 33 

septa in 2-3 cycles. Juvenile calices 2 – 3 mm diameter, c. 10 – 14 septa. 

 

REMARKS:  The Cretaceous corals from Antarctica are diverse and well documented 

(Birkenmajer et al., 1983; Stilwell & Zinsmeister, 1987a, b; Filkorn, 1990, 1994; Olivero & 

Aguirre, 1994). The single sub-adult and c. 15 juvenile specimens recorded here double the 

number of Mesozoic forms older than Cretaceous known from Antarctica. Adults of 

Cyathophylliopsis delabechei reach 22 mm in diameter and can have up to 91 septa (Beauvais, 

1970). A sub-adult age for the specimen is determined based on the 8.5 mm diameter and c. 33 

septa. Edwards(1979), recorded presumed Triassic colonial corals from Alexander Island 

recently re-examined by George D. Stanley Jr., University of Montana, who considered them to 

more closely resemble Middle Jurassic forms (George D. Stanley Jr., pers. comm., 2003). 

Identification of the new specimens is difficult because they are moulds. Stanley also considered 
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the Hauberg Mountain material most similar to Cyathophylliopsis delabechei from Bajocian 

rocks in England and France (George D. Stanley Jr. pers. comm. 2003). Subsequent comparison 

has shown that the calyx closely resembles the lectotype and paralectotype of C. delabechei 

figured by Beauvais (1970, pl. A, figs. 12 & 13) in all morphologic characters displayed. 

However, despite the obvious similarities to Cyathophylliopsis delabechei, the state of 

preservation of the new material precludes definite assignment and it is therefore left in informal 

nomenclature. The c. 15 juvenile specimens are of similar age and found in close proximity to 

each other in the somewhat restricted area inside the semi-articulated Retroceramus cf. stehni 

shells. This suggests that they are most likely a single spat fall from the more mature animal, 

colonising the relatively secure internal space, with minimal current action to carry them 

elsewhere. Finally, since Cyathophylliopsis delabechei is previously only known from England 

and France, some thousands of kilometres from Antarctica, expansion of the range based on 

these specimens seems questionable, but the identification does appear to strengthen the 

Tethyan element in the Latady Formation fauna. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Phylum ANNELIDA Lamarck, 1809 

Class POLYCHAETA Grube, 1850 

Order SEDENTARIDA Lamarck, 1818 

Suborder SERPULIMORPHA Hatschek, 1893 

Family SERPULIDAE Savigny, 1818 

Subfamily SPIRORBINAE Chamberlin, 1919 

Genus Rotularia Defrance, 1827 

TYPE SPECIES:  Serpula spirula Lamarck 1818, (= Spirulea Brown, 1828; Tubulostium Stoliczka, 

1869). 

 

DIAGNOSIS:  Tube helically coiled, with same diameter throughout most of length but ending at 

apertural end in a restricted tube of smaller diameter; restricted portion extending tangentially 

from coiled portion; outer surface of tube smooth or concentrically wrinkled; one or two 

longitudinal keels present in some species  . Jurassic – Eocene; Cosmopolitan. 

Subgenus Austrorotularia Macellari, 1984 

TYPE SPECIES:  Rotularia (Austrorotularia) callosa (Stoliczka, 1868). 
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DIAGNOSIS:  Planispiral to conispiral tube of highly variable shape; coiling dominantly sinistral 

but sometimes dextral. Tricarinate keel present in juvenile, adult, or in both stages. Tube 

commonly thickened by an external callosity. In well preserved specimens the tube extending 

tangentially to last whorl (Macellari, 1984). Middle Jurassic (herein) – Maastrichtian; Southern 

Hemisphere, Japan. 

Rotularia (?Austrorotularia) sp. Pl. 1, Figs. 4-7 

1964 Rotularia callosa (Stoliczka), Behrendt & Laudon, p. 353, fig. 1. 

1967 Rotularia sp. indet. Stevens, p. 354, figs. 16, 17, p. 355, figs. 18, 19. 

1978 Rotularia sp. Quilty, p. 1076, 1077, 1078. 

?1990 Rotularia sp. Doyle et. al., p. 448, pl. 1, fig. 5. 

 

MATERIAL:  Numerous external and internal moulds, some filled with secondary minerals, from 

seven outcrops comprising 36 localities in the Behrendt, Hauberg and Wilkins Mountains (Figs. 

1C, 2, 7, 8). In many instances dense layers composed almost exclusively of Rotularia occur. 

The specimens range in diameter from 2 – 13.5 mm, with the majority < 6 mm and flat. 

However many specimens from R.7507.1 reach a height nearly three quarters the diameter. 

Most are poorly preserved and incomplete and in spite of careful preparation of latex casts, little 

morphological detail can be seen. BAS specimen numbers: 

Behrendt Mountains. 

R.7503.1.2, 5; R.7504.1.4, 9, 20, 21, 31, 36, 78, 81; R.7504.2.2; R.7505.5.8, 9; R.7505.7.1, 2, 4, 

5, 7-10, 12-14, 16, 17, 19; R.7505.11.15; R.7505.12.7, 14, 22-28, 36, 37, 39; R.7507.1.1-11; 

R.7507.2.1; R.7507.3.6-8; R.7507.6.4, 5, 7, 13, 15-17, 19, 20, 22, 24, 25, 38, 44, 48; 

R.7507.7.11, 19. 

Hauberg Mountains ‘Long Ridge’. 

R.7519.5.1, 8, 30; R.7519.10.4, 6; R.7519.16.1-20; R.7519.17.1-72; R.7519.18.1; R.7519.20.1-

4; R.7519.21.6; R.7519.23.9, 11; R.7519.24.7, 14, 19, 21, 39; R.7519.26.1-14; R.7519.27.1-20; 

R.7519.32.1-5; R.7519.35.1-18; R.7519.37.9; R.7519.44.21; R.7519.46.1; R.7519.52.1-5; 

R.7519.54.20; R.7519.57.1-73; R.7519.60.21, 22 

Wilkins Mountains. 

R.7522.6.23, 25, 31; R.7522.8.7; R.7522.9.6-8; R.7523.3.3, 15, 19- 21, 23. 

In addition, the following specimens collected in the 1977/1978 USGS Eastern Ellsworth Land 

Expedition were provisionally identified in the field a Rotularia sp. Appraisal of some of the 

material has showed them to be conspecific with the new material. Accordingly, all of the 

specimens are assigned to Rotularia sp.: Th65.2, 20-42 and Ro488.5, 6, 8-10, 12. Specimens 
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Th65.2, Th65.20-42 were collected on Mount Hirman and correspond to localities R.7507.1, 

R.7507.6; locality Ro488 is R.7522. 

 

DESCRIPTION (Stevens, 1967):  Tube tightly coiled in low spiral (height less than half the 

diameter). Approximately 70:30 sinistral coiling ratio; spirals composed of three to three and a 

half whorls, successively partially or wholly overlapping each other. Surface ornament of a 

dominant sharp median carina, generally but not exclusively flanked on either side by a sharp 

lateral carina. Aperture oval, with tangential portion of tube generally missing. 

 

REMARKS:  Behrendt & Laudon (1964) originally recorded the USGS specimens from the Lyon 

Nunataks as Rotularia callosa. Stevens (1967) reassigned the specimens to R. sp. indet. and 

considered them to be much more closely related to Rotularia known from Heterian and Ohauan 

(mid Middle Callovian – mid Middle Tithonian) strata in New Zealand. Despite the abundance 

of specimens the poor preservation of the new material hinders detailed description and 

comparison, and add little to those of Stevens (1967). Accordingly, subgeneric placement into 

Austrorotularia is made tentatively, but is most likely correct as “R. (Austrorotularia) should 

include all species with a tricarinate keel” (Macellari, 1984, p. 1104). Quilty (1978) notes the 

presence of Rotularia at four of his localities: Q1, 2, 4, and 9. Material from Q9 is confidently 

included as it is the same locality as R.7504.1. For the remainder preservation is poor but 

examination of Quilty’s material indicated they are most likely conspecific with the other 

Latady specimens. Specimens attributed to the genus Rotularia were collected from twelve 

localities in the Latady Formation by members of the 1977/1978 USGS Eastern Ellsworth Land 

Expedition (Thomson, 1978). It is only identified as Rotularia (Austrorotularia) sp. from those 

localities where it was also collected in this study. Rotularia sp. recorded by Doyle et al. (1990) 

from the eastern Weddell Sea is only questionably included in the synonymy list as the new 

material is poorly preserved. Morphologic similarity, paleogeographic proximity, and 

occurrence in co-eval strata suggest it is most likely conspecific with the Latady Formation 

specimens. 

 

AGE:  latest Early Bajocian – latest Early Kimmeridgian 

Subfamily SERPULINAE Macleay, 1840 

Genus Serpula Linné, 1768 

TYPE SPECIES:  Tubus vermicularis Ellis, 1755. 
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DIAGNOSIS:  Tube calcareous, tapering irregularly, coiled or contorted; lower end attached, 

remainder of tube more or less erect, surface bearing small concentric ridges (Howell, 1962). 

Silurian – Recent; Cosmopolitan. 

Subgenus Cycloserpula Parsch, 1956 

TYPE SPECIES:  Serpula flaccida Goldfuss 1831. 

 

DIAGNOSIS:  Serpula with a circular cross-section, i.e., they do not have a dorsal or ventral side 

or sculptural elements, or whose shape is other than cylindrical. Wrinkles and longitudinal 

grooves may occur (Parsch, 1956). Jurassic. 

Serpula (Cycloserpula) sp. Pl. 1, Figs. 8, 9 

MATERIAL:  Two poorly preserved moulds; one from Cape Zumberge, the other from the 

Wilkins Mountains (Figs. 1C & 8). BAS specimen numbers: R.7516.2.17, at least 50 mm long, 

3.5 mm diameter; R.7522.10.53, at least 46 mm long, 2 mm diameter. 

 

DESCRIPTION:  Lumen and tube circular, 2 mm – 3.5 mm in diameter; no evidence of base or 

carinae. 

 

REMARKS:  The poor preservation of the two specimens precludes detailed comparison with 

described species. The two tubes are considered correctly placed in Cycloserpula based on the 

circular outline of the lumen and tube. 

 

AGE:  latest Late Bathonian – latest Late Tithonian 

Genus Dorsoserpula (Parsch, 1956) 

TYPE SPECIES:  Serpula delphinula (Goldfuss 1831). 

 

DIAGNOSIS:  Serpula with base and dorsal keel. Flanks either smooth or with various sculptural 

elements (Parsch, 1956). Jurassic. 

 

REMARKS:  Parsch (1956) subdivided the genus Serpula into five subgenera, Cycloserpula, 

Dorsoserpula, Tetraserpula, Pentaserpula, Hexaserpula, based mainly on tube outline. Fleming 

(1971) recognised Dorsoserpula as a separate genus “because its members seem closer to other 

genera of Serpulidae than to Serpula itself” (Fleming, 1971, p. 743), a move followed in this 

study in the absence of well-preserved material. 
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Dorsoserpula sp. Pl. 1, Figs. 10-17 

MATERIAL:  Numerous poorly preserved incomplete moulds from 11 localities; R.7505.2, 

R.7506.5, 8, R.7517.8, R.7518.2, R.7519.45, 50, 54-56 in the Behrendt and Hauberg mountains 

(Figs. 1C, 2, 7). BAS specimen numbers: R.7505.2.114, lumen 2 mm diameter; R.7506.5.6, 

tubes 3 – 4 mm diameter on an indeterminate bivalve; R.7506.5.11, numerous tubes 1.5 – 2 mm 

diameter, encrusting indeterminate bivalve; R.7506.5.12, numerous tubes 2 – 3 mm diameter, 

encrusting indeterminate bivalve (joins R.7506.5.11); R.7506.8.21, at least 35 mm long, lumen 5 

mm diameter, encrusting ?oyster; R.7506.8.107, at least 16 mm long, lumen 5 mm diameter, 

encrusting brachiopod; R.7517.8.1 & 4, at least 25 mm long, lumen 4 mm in diameter, 

encrusting indeterminate trigoniid; R.7518.2.2, at least 30 mm long, lumen 4 mm in diameter, 

encrusting exterior of Retroceramus shell; R.7518.2.3, at least 45 mm long, lumen 3 mm in 

diameter, encrusting exterior of Retroceramus shell; R.7518.2.49, at least 18 mm long, lumen 

4.5 mm diameter, encrusting exterior of Retroceramus shell; R.7519.45.2A-E, thin tubes, 

between 11 and 16 mm long, 1.5 mm diameter, encrusting inside of a valve of R. cf. stehni; 

R.7519.50.3, tubes c. 1.5 mm diameter, encrusting R. cf stehni; R.7519.50.12, c. 2 mm in 

diameter, encrusting ammonite; R.7519.50.13, c. 2.5 mm diameter, encrusting R. cf. stehni; 

R.7519.50.15, tubes 1 – 2 mm diameter, encrusting R. cf. stehni; R.7519.56.26, tubes 2 mm 

diameter on R. cf. stehni, R.7519.56.27, tubes 2.5 mm diameter on R. cf. stehni; R.7523.3.17, a 

tube 2 mm in diameter and c. 15 mm long, encrusting the exterior of a brachial valve of aff. 

Aucklandirhynchia sp. indet. Fragments of serpulid worm tubes most likely to be D. sp. are also 

present on the following: R.7519.54.6, 8-19; R.7519.55.1; R.7519.56.20, 26, 27, 32, 36; 

R.7519.60.16; R.7522.9.2, 3. 

 

DESCRIPTION:  Lumen circular, tube circular to sub-triangular, with weak to well developed base 

and dorsal keel. Flanks either smooth or with fine growth wrinkles, base smooth or with weak 

irregular thickening. Tubes exhibit random orientation, no tightly coiled forms seen. 

 

REMARKS:  The poor preservation and fragmentary nature of the new material make 

identification difficult. The specimens are tentatively assigned to the genus Dorsoserpula based 

on the possession of a base, and in some instances, a weak dorsal keel. The lack of a dorsal keel 

in some of the specimens renders the generic identification tentative. However, the new material 

fits the diagnosis for Dorsoserpula best, and seems best placed there. 

 

AGE:  latest Early Bajocian – mid late Kimmeridgian 
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Phylum BRACHIOPODA Duméril, 1806 

Subphylum RHYNCHONELLIFORMEA Williams et al., 1996 

Class RHYNCHONELLATA Williams et al., 1996 

Order RHYNCHONELLIDA Kuhn, 1949 

Superfamily HEMITHIRIDOIDEA Rzhonsnitskaia, 1956 

Family CYCLOTHYRIDIDAE Makridin, 1955 

DIAGNOSIS:  Trilobate, sharply costate Hemithiridoidea, with anterior commissure uniplicate or 

sometimes asymmetrical; lamellose ornament frequently developed; squama-glotta obloscent 

(Manceñido et al., 2002). Middle Triassic (Anisian) – Upper Cretaceous (Maastrichtian). 

Subfamily CYCLOTHYRIDINAE Makridin, 1955 

DIAGNOSIS:  Fully costate Cyclothyrididae, rarely with posterior smooth area; beak massive, 

with large hypothyridid, rimmed foramen (i.e., deltidial plates produced into short tube around 

pedicle). Dorsal median septum usually very much reduced or absent, crura canaliform (or at 

least distally concave modified raduliform. Characteristically strongly and densely costate 

(Manceñido et al., 2002). Triassic (Anisian) – Upper Cretaceous (Maastrichtian). 

Genus Aucklandirhynchia MacFarlan, 1992 

TYPE SPECIES:  Aucklandirhynchia aucklandica MacFarlan, 1992, Middle – Late Temaikan 

(Bajocian – early Callovian); New Zealand. 

 

DIAGNOSIS:  Small to moderate size, with rounded to rounded-triangular outline, well inflated: 

brachial valve more strongly inflated than pedicle valve. Costae strong, rounded, in some 

species with posterior smooth stage. Uniplicate, may be asymmetric. Beak large, with circular 

foramen, pedicle collar. Hingeplate with broad septalium, median septum short, usually low 

(MacFarlan, 1992). Ururoan – Temaikan; New Zealand, ?West Antarctica herein. 

 

REMARKS:  The new material and that described by Quilty (1972a) fit the diagnosis for 

Aucklandirhynchia well and is easily placed there. 

Aucklandirhynchia cf. aucklandica MacFarlan, 1992 Pl. 2, Figs. 4-13 

1972  Rhynchonellid gen. and sp. indet. Quilty p. 146, figs. 12, 13. 

cf.1992 Aucklandirhynchia aucklandica MacFarlan, p. 221, pl. 26, figs. 1-25. 
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MATERIAL:  25 poor to well preserved internal and external moulds of both articulated and 

disarticulated, complete and broken valves from seven localities, four outcrops in the Behrendt 

and Hauberg Mountains (Figs. 1C, 2, 6, 7). BAS specimen numbers R.7506.8.45, 67, 68, 101, 

106-112, 118; R.7506.10.11; R.7517.12.43; R.7517.27.4, 8; R.7519.41.27, 45, 46. 

Specimens UTGD (University of Tasmania Geology Department) 87271d, 87289c, 87319a, 

87319d, 87322b, 87332b are from Locality 2 (Quilty, 1972a). 

Specimens R.7504.3.87 & R.7519.41.46 are tentatively included in the species. 

 

DESCRIPTION:  Moderately large rhynchonellid (largest specimen 23mm long, 25mm wide) with 

rounded triangular to elliptical outline, usually wider than long. Pedicle valve moderately 

inflated, brachial valve well inflated; maximum width at or just anterior of midline. Pedicle 

valve convex posteriorly, flat with moderately broad to deep, rounded sulcus anteriorly. 

Brachial valve moderately to strongly convex posteriorly, anterior fold rounded, usually 

indistinct. Anterior commissure rectimarginate on juveniles, with deep, rounded to rectangular 

uniplication on larger specimens. Costae strong (up to 2mm deep), narrow, rounded or angular 

with rounded crests; originating at beak. Pedicle valve with 6-8 costae on each flank, 4-6 in 

sulcus, maximum number seen 22, slightly more on pedicle valve. Fine, closely spaced, regular 

growth lines are seen on well-preserved external moulds, most prominent in the anterior region 

with occasional, irregularly spaced, much stronger growth lamellae. On well inflated, mature 

specimens both valves may be thickened near anterior margin. The interior of some mature 

specimens becomes smooth posteriorly, although exterior is costate to beak. Beak moderately 

short, broad, rounded; reduced pedicle collar, appears suberect. Foramen hypothyridid, appears 

circular to slightly oval. Lateral umbonal cavities narrow, extend about one fifth to one quarter 

down valve. Hingeplate narrow, divided by medium sized, rounded septalium. Median septum 

narrow to moderate sized, ridge-like, one quarter to one third valve length. No other internal 

characters seen. Dimesions are detailed in Table 3 (following page). 

 

REMARKS:  The description given above is based on both the new material collected and the 

brief descriptions by Quilty (1972a), who drew tentative comparisons with Cymatorhynchia 

Buckman, Rhactorhynchia Buckman, Formosarhynchia Seifert, and Rhynchonella cf. aenigma 

d, Orbigny. The presence of a rim around the foramen excludes the Tetrarhynchinids 

Cymatorhynchia and Formosarhynchia. The new collection of better-preserved specimens bears 

little resemblance to R. cf. aenigma; the similarities and differences between Rhactorhynchia 

and Aucklandirhynchia are documented in MacFarlan (1992). Quilty (1972a) suggested that the 

anterior commissure was probably rectimarginate, but possibly uniplicate. The oblique view of 
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an external mould of a brachial valve (Quilty, 1972a, p. 46, fig. 12) certainly appears to be 

rectimarginate. When oriented differently it is apparent that the specimen is only three quarters 

complete, and once this is taken into account, it is evident that the anterior margin is broadly 

uniplicate. The uniplication on brachial valves is much less than pedicle valves, and this, 

coupled with distortion, are possible reasons why Quilty (1972a) only tentatively suggested a 

uniplicate margin. 

 

Table 3. Dimensions of Aucklandirhynchia cf. aucklandica in millimetres. Those in brackets estimated, 

underlined figures refer to sum of inflation of both valves. 

Specimen Valve L W I Costae 
R.7504.3.87 P em 12 18 3 22 
R.7506.8.106 P im 21 26 7 14 
R.7506.8.106 B im 18 26 4 14 
R.7506.8.106 P em 23 28 - - 
R.7506.8.106 B em 19 28 11 14 
R.7506.8.107 P im 17 25 7 14 
R.7506.8.107 B im 15 25 4 14 
R.7506.8.107 B em (18) 26 11 16 
R.7506.8.108 P im 15 17 4 19 
R.7506.8.108 B im 13 17 13 - 
R.7506.8.108 P em 16 20 4 19 
R.7506.8.108 B em 14 (18) 14 - 
R.7506.8.109 P im 23 25 5 17 
R.7506.8.109 B im 20 25 12 17 
R.7506.8.111 P 19 17 - 13 
R.7506.8.118 B em 12 (14) 3 13 
R.7517.12.45 B im 23 24 5 12 
R.7517.27.4 P em (9) 14 - 14 
R.7519.41.35 B em - 27 6 13 
R.7519.41.45 B em (19) 25 8 14 
R.7519.41.46 B im 18 25 5 18 

 

The material is clearly distinguishable from Flabellirhynchia, most notably by its greater 

inflation and fewer, coarser costae. The specimens compare most closely with A. aucklandica in 

almost every taxonomic character preserved: the rounded triangular to elliptical outline, degree 

of inflation of respective valves, moderately short, broad, rounded beak, from which strong 

costation originates, with many closely spaced growth lamellae near the anterior margin. All are 

features possessed by both the Antarctic material and the New Zealand species. The internal 

characters of the new material are not well preserved. Those that are show similarities also, both 

species having rimmed foramina, reduced pedicle collars, short lateral umbonal areas, rounded 

septalia, and moderate size median septa, that extend c. 1/3 valve length. 

A major difference is the much larger size of the Antarctic taxon, the largest seen measuring 23 

mm by 25 mm, whereas A. aucklandica is of small to medium size, on average slightly less than 
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half the size of cf. A. aucklandica. In this respect, it bears similarities with Aucklandirhynchia 

opuatiaensis MacFarlan, and Kawhiarhynchia kawhiana Trechmann, two Middle-Late Jurassic 

New Zealand forms, whose largest recorded valves are 17 mm by 18 mm and 23 mm by 29 mm 

respectively. Indeed, the dorsal views of two Antarctic specimens, R.7506.8.106 (Pl. 2, Figure 

7) & 109 compare very closely with the same view of the holotype and a paratype of A. 

opuatiaensis (MacFarlan, 1992, pl. 27, figs. 20 & 26). Similarities with A. opuatiaensis are not 

surprising, as it is believed to be closely related to A. aucklandica (MacFarlan, 1992). Specimen 

R.7506.8.108 (Pl. 2, Figs. 10-13) is also comparable with examples of K. kawhiana from the 

Ohineruru Formation in outline, inflation, ornament and size. The specimens from the 

Ohineruru Formation are the largest known with more numerous costae (MacFarlan, 1992), and 

are the most comparable in size with R.7506.8.108. The Antarctic material is easily 

differentiated from the genus Kawhiarhynchia by the absence of spines. Despite the greater 

similarity in size to A. opuatiaensis, the morphology of the Antarctic material is more similar to 

that of A. aucklandica. 

The Antarctic taxon is clearly closely related to Aucklandirhynchia aucklandica, a species that 

shows marked variation (MacFarlan, 1992). However, due to the distinct difference in 

maximum size, a character that does not vary, it is not included in the species. The clear 

similarities are such that the material is compared with A. aucklandica. If future studies in New 

Zealand provide specimens of A. aucklandica with similar dimensions to those of the new 

material, inclusion in the species could be warranted. Another related Early Bajocian form 

identified as Aucklandirhynchia aff. aucklandica is now known from Misool (J. Grant-Mackie 

pers. comm. 2004). 

The twenty-four specimens of A. cf. aucklandica are known from six localities. Most of the 

material is from two outcrops in the southern Behrendt Mountains, from both of which 

Flabellirhynchia australensis is also known. At locality R.7507.6, F. australensis is the 

dominant form, comprising c. 95% of brachiopods found, whereas at locality R.7506.8 it is the 

opposite, and A. cf. aucklandica is more common, with only one example of F. australensis 

known. It would seem that the two species had distinct, but similar niches, and did not normally 

coexist, but could do so at a minor level, perhaps in ‘microenvironments’ within a broader 

environment. The main bed of F. australensis at R.7507.6 is a conglomerate that is 

allochthonous. With so few A. cf. aucklandica found therein, it could be suggested that these 

were incorporated into the conglomerate during emplacement, or alternatively, that it was living 

concurrently with F. australensis (see further discussion in Chapter 5). 

One of the tentatively included specimens, R.7519.41.46 (Pl. 2, Figs. 14 & 15), is an internal 

mould of a brachial valve, which varies slightly from the other material included in this species, 
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by bearing c. 25 costae of finer spacing and less strength. The ornament is comparable with that 

possessed by specimen R.7507.3.7, which bears typical F. australensis ornament, but is 

tentatively placed in that species, due to its large size and greater inflation (see above), which 

are comparable with specimen R.7519.41.46. The possibility that the two are distinct species is 

not discounted here, but cannot be justified with the material at hand. Thus, specimen 

R.7519.41.46 is tentatively included in this taxon, perhaps representing an extreme form. 

Specimen R.7504.3.87 is a fragmentary internal mould that is similar to the new material, but 

too fragmentary to be definitely assigned to the species. 

 

AGE:  latest Early Bajocian – Middle Oxfordian 

cf. Aucklandirhynchia sp. indet. Pl. 2, Figs. 14-16 

MATERIAL:  Eleven poorly preserved, flattened and/or sheared, fragmentary internal and 

external moulds from a single locality R.7523.3 on a ridge in the Latady Mountains (Figure 1C). 

BAS specimen numbers R.7523.3.5, 6, 9, 11, 12, 16-18, 20, 21, 23. 

 

DESCRIPTION:  Medium to large sized rhynchonellid (largest measured 28 mm long, 30 mm 

wide, 7/8 complete), (?)rounded triangular outline, probably wider than long. Anterior 

commissure weakly uniplicate, brachial valve curves from dorsal edge to lie perpendicular to 

plane of commissure. Costae strong (up to 2mm deep on anterior margin), narrow with angular 

crests and flat sides; originating at beak, maximum number seen 15. Costae preserved on 

internal mould in the anterior region, posterior smooth. Growth halts occasionally present in the 

anterior region. Median septum long, narrow, extending about 1/2 way down valve, with broad 

rounded septalium. 

 

REMARKS:  Clear comparisons can be made with Aucklandicarhynchia aucklandica, the outline, 

inflation and costae number and arrangement all fall within the range of the populations at 

localities R.7506.8 and R.7507.6. The only difference is the slightly larger maximum size 

attained (28 mm x 30 mm compared with 23 mm x 28 mm), and possible extension of the 

median septum halfway down the valve in this material. Despite this, the paucity of specimens 

and their poor preservation preclude definite generic placement. Measurements are shown below 

in Table 4. The outline is an estimate based on all of the specimens, dimensions of length and 

width, and numbers of costae have been measured; all are minima. Thus, no estimates for 

complete dimensions are given as the whole outline is unknown. Inflation was not measured as 

all the material has undergone some degree of flattening and/or dextral shear. 



Chapter 3 Systematics 

 44

The ridge from which the brachiopods were collected is the type lithological section for the 

Latady Formation (Williams, 1972). The age of the sediments is poorly constrained as Middle to 

Late Jurassic. Unfortunately, for whatever reason(s), fossils of any kind are rare in this section 

and, where present, very poorly preserved. Rotularia, other serpulid tubes, and indeterminate 

brachiopods, crinoids, (?)belemnites and wood are the only fossils known. Of note is the 

serpulid worm tube attached to the exterior of R.7523.3.17. It is unclear whether the worm was 

attached whilst the animal was alive or did so post-mortem. 

Table 4. Dimensions of cf. Aucklandirhynchia sp. indet in millimetres, all minima. 

Specimen Valve L W Costae % seen
R.7523.3.5 B em 12 - 9 66 
R.7523.3.6 B im 25 27 13 84 
R.7523.3.11 P em 28 30 12 84 
R.7523.3.17 P em 12  15 84 
R.7523.3.18 P em 13 14 12 66 

 

AGE:  ?late Early Bajocian – late Middle Bathonian 

Subfamily CARDINIRHYNCHIINAE Makridin, 1964 

DIAGNOSIS:  Small to medium-sized Cyclothyridae, transversely expanded, fully covered by 

subangular radial costae; growth lines often lamellose; palintrope well developed, beak acute, 

prominent; deltidial plates disjunct to conjunct; hinge margin long and nearly straight. Crural 

bases attached to inner socket ridges; dorsal valve with conspicuous median septum and feebly 

developed septalium, nearly always filled with shell substance; crura canaliform; fusiform 

cardinal furrow and commissural groove usually present (Manceñido et al., 2002). Middle 

Jurassic (Aalenian) – Upper Jurassic (Oxfordian). 

Genus Flabellirhynchia Buckman, 1918 

TYPE SPECIES:  By subsequent designation, Flabellirhynchia lycetti Buckman, 1918 

(=Rhynchonella lycetti Davidson, 1852), Bajocian; England. 

 

DIAGNOSIS:  Medium size, wide, subtrigonal Cyclothyridinae, depressed subequibiconvex with 

low fold and costae numerous, strong, sharp; anterior margin thickened; growth lines lamellose; 

beak strong, upright with large rimmed foramen; deltidial plates conjunct to disjunct, thickened. 

Dorsal median septum feeble; crura canaliform; septalium pitlike (Manceñido et al., 2002). 

Bajocian; Cosmopolitan. 

Flabellirhynchia australensis Quilty, 1972 Pl. 2, Figs. 1-3 
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1969 Tauromenia (?) sp. Laudon et al. 

1972 Flabellirhynchia australensis Quilty p. 143, figs. 2-11. 

 

MATERIAL:  Numerous specimens have been collected from three localities on the northern 

slopes of Mount Hirman, Behrendt Mountains (Figure 2). Complete and broken, internal and 

external moulds, of mostly disarticulated, brachial and pedicle valves, occur almost entirely in 

one conglomerate bed (type locality). The majority of specimens are distorted. BAS specimen 

numbers: R.7507.4.4; R.7507.6.1-48. A single, poorly preserved external mould of a pedicle 

valve from locality R.7507.3.7 is tentatively included in this taxon. 

The type locality, Locality 2 of Quilty (1972a) is the same as R.7507.6 and Locality Th65.20-42 

from the USGS Expedition 1977/1978 (see Figure 2), unpublished specimen register sheet BAS. 

 

DESCRIPTION:  Small to medium sized Flabellirhynchia (largest measured 13 mm long, 13 mm 

wide) sub-circular to elliptical outline, wider than long. Shell wall impunctate, composed of 

oblique fibres. Pedicle valve weakly inflated, convex posteriorly, flat to weak, broad rounded 

sulcus anteriorly, generally longer than wide, but occasionally slightly wider than long, tapering 

uniformly from point of greatest width to umbo. Brachial valve slightly more inflated, convex 

posteriorly, smoothly curved anterior margin; thin median septum extending from the umbo to 

about halfway to the anterior margin. Large beak. Crural plates diverging widely at about 120º. 

Anterior commissure rectimarginate to broadly uniplicate (R.7507.4.4). Costae of moderate 

strength, narrow, with rounded crests, continuous from beak to commissure. Pedicle valve with 

up to 11 on each flank, 11 in sulcus, maximum number seen 33. Internal moulds usually smooth 

in posterior half to two thirds, occasionally entire interior smooth except for anterior margin. 

 

REMARKS:  The new material studied increases the maximum number of costae counted to 33 

(R.7507.4.4, Pl. 2, Figs. 1 & 2), but adds little to the original description by Quilty (1972a); the 

new material all falls within the known ranges of size and shape. This number was in fact, 

anticipated by Quilty (1972a), who surmised that the range of costae lay somewhere between 

25-35; the estimated number of costae possessed by specimen R.7507.4.4 is 35, with the two 

most laterally placed costae on either margin obscured. The largest specimen in the new material 

is a well-preserved, undistorted external mould of a pedicle valve from a bed in close 

stratigraphic proximity to the type locality. It is almost complete (c. 95%) and probably 

bivalved, with a small part of the brachial valve exposed in the anterior region, which displays 

well the broad uniplicate form of the species. 
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Measurements taken on some of the better material are shown below in Table 5. The uncertainty 

of degree of distortion precludes statistical analysis of dimensions, indeed, some of the 

dimensions included are estimates. Estimates were only made on more or less undistorted 

specimens where greater than 90% of the valve is present, based on knowledge of the complete 

outline, and are considered to be accurate representations of actual size. Inflation was a little 

harder to determine, and all figures in the table are approximations; as stated by Quilty (1972a), 

they must be accepted with some reserve. 

Most specimens have also undergone significant deformation. This can manifest itself as ridges 

in the shell, probably as a result of flattening. The ridges are easily differentiated from the 

growth halts and fine growth lines seen on some specimens by their random orientation. 

No serial sectioning was attempted, as all specimens are decalcified, very few specimens are 

complete and because of the difficulty encountered by Quilty (1972a). Of particular note is the 

poor preservation of the hinge area and internal characters, which rule out study of the features 

that could confirm generic placement. This taxon was tentatively placed in Flabellirhynchia and 

not the similar Burmirhynchia Buckman by Quilty (1972a) based on the weak inflation of the 

Antarctic material. MacFarlan (1992, p. 218) noted that “the species has a large beak with strong 

beak ridges and broad interareas, and seems well placed in Flabellirhynchia”, a move supported 

by this study in the absence of any specimens displaying adequate hinge areas. 

A very high energy, shallow water environment is suggested for F. australensis, based on 

functional morphology and preservation with fragmentary, disarticulated fauna with broken 

belemnite guards, large rock fragments and rounded pebbles. The fauna at the type locality is 

probably not in situ, and appears to be have been transported. It is unclear as to how far (see 

discussion in Chapter 5: Paleoecology & Paleoenvironments). 

Table 5. Dimensions of Flabelllirhynchia australensis in millimetres.  All considered minima. 

Specimen Valve L W I Costae
R.7507.6.2a B em 7 7 2 26 
R.7507.6.2b B em 6 5 2 25 
R.7507.6.12 B em 10 12 2 31 
R.7507.6.13 B em 10 12 2 25 
R.7507.6.14a P em 12 12 3 27 
R.7507.6.14b B em 9 12 2 25 
R.7507.6.31 B em 10 12 3 22 
R.7507.6.34 B em 9 12 - 29 
R.7507.6.46 B em 8 9 1 28 
R.7507.4.4 P em 13 13 2 33 
Tentative      
R.7507.3.7 B em 15 19 5 27 
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The single tentatively placed specimen, R.7507.3.7, is from a locality on the same ridge as 

R.7507.6 and R.7507.4 (Figure 2). Poor preservation and the incompleteness of the external 

mould hinder positive identification. Outline, shape and number of costae are all within the 

known range of F. australensis, but the larger size and greater inflation are not (see Table 5). 

The specimen bears some similarities with species of Waikatorhynchia MacFarlan from the 

New Zealand Middle and Late Jurassic, where occurrences of different species, even genera, 

overlapping on bed scales is well documented (MacFarlan, 1992). Despite this, the specimen is 

placed tentatively in F. australensis, based on morphology, and known presence of the species 

at localities in close stratigraphic proximity. 

 

AGE:  latest Early Bajocian 

Phylum MOLLUSCA Cuvier, 1798 

Class GASTROPODA Cuvier, 1797 

Subclass CAENOGASTROPODA Cox, 1959 

Order CERITHIIMORPHA Golikov & Starobogatov, 1975 

Superfamily CERITHIOIDEA Fleming, 1823 

Family PROCERITHIIDAE Cossmann, 1906 

Genus ‘Paracerithium’ Cossmann, 1902 

TYPE SPECIES:  Paracerithium acanthocolpus Cossmann, 1902, Early Jurassic, France. 

 

DIAGNOSIS:  Conical shell usually moderately wide with well developed siphonal notch. 

Ornament of one or two strong spiral ribs at about mid whorl; finer spiral lirae cover whorl 

flanks and base. Few widely spaced axial ribs continue from the suture to the spiral keels on mid 

whorl, forming nodules with them where they cross. Aperture oval, with strongly convex outer 

lip, weakly pointed apical margin and short anterior siphonal channel (Bandel et al., 2000). 

‘Paracerithium’ n. sp. Pl. 3, Figs. 1-5. 

1983 “Paracerithium” sp. A MacFarlan, Hudson, unpublished thesis, University of Auckland 

Library, p. 77 (see synonymy therein). 

 

MATERIAL:  Numerous poorly to well preserved, fragmentary and complete internal and external 

moulds from four outcrops and six localities in the Behrendt Mountains; BAS outcrop and 

localities R.7504.3, R.7505.2, R.7506.12, R.7507.7 (Figure 2) and localities 3 and 4 of Quilty 

(1978). BAS specimen numbers: R.7504.3.12, 13, 15, 16, 32, 46, 65, 75, 77, 79, 87-126, 128-
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144, 169; R.7507.7.2, 29. Specimens R.7505.2.111, 112, 113; R.7506.12.1 & 2 are poorly 

preserved and only tentatively included. UTGD 87184c; 87186d; 87187b; 87188b; 87189a; 

87190a; 87266b; 87310a; 87353d; 87358a, c; 87360b, d; 87361b; 87366a, c; 87368; 87371d; 

87372b; 87373d; 87374a; 87382a, d. 

 

DESCRIPTION:  Moderate sized turriculate, conical, multispiral shell, of four to at least nine flat-

sided whorls; at least 43 mm long, 13.5 mm in width. Apical angle c. 15°, sutural angle 20°. 

Whorls with narrow ramp, rows of tubercles at ramp angle on early whorls which on some 

specimens partly coalesce on later whorls to form strong nodose keel; tubercles increase in size 

gradually, regularly. Below this up to seven spiral threads on early whorls, at least five persist to 

last whorl, lowest forming second keel on body whorl. Base with 2 – 4 strong spiral threads. 

Axial ornament confined to faint growth lines. Aperture with sinuous outer lip; anterior margin 

produced, notched to form incipient siphonal canal. No protoconchs preserved (MacFarlan, 

1975). Dimensions of some of the most complete specimens are shown below in Table 6. 

Table 6. Dimensions of ‘Paracerithium’ n. sp. in millimetres, all considered minima. 

Specimen L Maximum diameter
R.7504.3.12 31 10.5 
R.7504.3.87 40.5 13 
R.7504.3.88 43 13.5 
R.7504.3.110 41 13 
R.7504.3.111 37 12 
R.7504.3.129 35 11.5 
R.7504.3.140 28 10 
R.7507.7.29 34 11 

 

REMARKS:  The new material has been compared with undescribed specimens from the Latady 

Formation housed at the UTGD collected in the United States Antarctic Research Project 

1961/62 field season, and with specimens of the New Zealand form held in the University of 

Auckland, Department of Geology collections. The following morphologic characters were 

compared: strength of tubercles on equivalent whorls; number of tubercles per whorl; the 

number of spiral costae; maximum shell size; apical angle; and the inclination of the sutural 

ramp. The New Zealand and Antarctic forms are identical in respect of these characters and are 

considered a single taxon, a conclusion reached also by R. Gardner (pers. comm. 2002). In a 

personal communication to N. Hudson (Hudson, 1983, p. 77) J. C. Begg stated he believes the 

taxon belongs to an undescribed genus rather than to Paracerithium. The generic name is 

retained here pending reappraisal and possible erection of a new genus (R. Gardner pers. comm. 

2002). The specimen of Paracerithium. n. sp. figured in Suggate ((eds.) 1978, fig. 4.61.20) and 

Speden & Keyes (1981, pl. 14, fig. 20) (same specimen) has an outline, apical angle, inclination 
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of the sutural ramp, and spiral threads all identical with the new material and those figured by 

MacFarlan (1975, p. 97, pl. 4, figs. 1 & 2). 

 

The sole specimen from locality R.7507.7 is almost complete, well preserved and easily 

included in the taxon. Some fragmentary specimens displaying little morphology from locality 

R.7504.3 are included in the taxon because of their association with complete material. The five 

tentatively included specimens from localities R.7505.2 and R.7506.12 are all poorly preserved 

and incomplete. The fragments show shape, inflation, ornament, and range of size similar to the 

material from localities R.7504.3 and R.7507.7 but are from a markedly older Bajocian age 

locality. Some of that material is more complete than specimens included in the species from 

R.7504.3, but the distinct age difference and lack of complete, unmistakeably identical 

specimens means the identification as Paracerithium. n. sp must be tentative. 

 

AGE:  (?latest Early Bajocian) latest Early Oxfordian – latest Early Kimmeridgian 

Order LITTORINIMORPHA Golikov & Starobogatov, 1975 

Superfamily RISSOOIDEA Gray, 1847 

Family RISSOIDAE Gray, 1847 

DIAGNOSIS:  Protoconch small to minute, ovate to elongate-conic, thin to solid, without inner 

chitinous shell layer; one and a half to several whorls, smooth or variously sculptured with a 

spiral, zig-zag, reticulate or dotted pattern of raised or pitted sculpture; never predominantly 

axial. Teleoconch with sculpture lacking or of axial or spiral elements, or reticulate ; weak to 

strong. Whorls flat to moderately convex, rounded to strongly angled, rarely sharply angled. 

Suture usually distinct, sometimes indistinct. Umbilicus usually small or closed. Aperture oval 

to D-shaped, with simple or duplicate peristome; outer lip with or without external varix; with or 

without weak sinus posteriorly; with or without channel anteriorly. Columella simple, usually 

slightly concave or straight, rarely slightly convex (Ponder, 1985; Ponder & de Keyzer, 1998). 

Middle Jurassic – Recent; Cosmopolitan. 

 

REMARKS:  The diagnostic features of the operculum, radula and soft parts (Ponder, 1967, 1985; 

Ponder & de Keyzer, 1998) have not been listed here. 

?Rissoidae gen. et sp. indet. Pl. 3, Figs. 6-9, 12, 13 

MATERIAL:  Poorly preserved internal and external moulds from outcrop R.7519 (‘Long Ridge’) 

in the Hauberg Mountains (Figure 7), comprising five localities: BAS specimen numbers: 
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R.7519.17.11, 13a, 24, 25, 32, 52, 53b, 59; R.7519.20.1; R.7519.24.14, 32; R.7519.57.20, 22, 

52, 54; R.7519.60.18, 20, 21, 29a, b. Four incomplete, poorly preserved, possibly distorted 

internal moulds are tentatively included in this species: R.7519.17.13b, 25, 32, 53a 

 

DESCRIPTION:  Small, moderately slender, conical, multispiral shell of four to at least seven flat 

to slightly inflated whorls; up to 12 mm high, 4.8 mm wide. Apical angle 20° - 30°, sutural 

inclination 14° - 17°. Protoconch unknown. Teleoconch sculptured with 10 - 12 ophistocyrt 

axial ribs. Aperture appears broadly ovate, outer lip convex, apparently thickened, slightly 

convex inner lip broadened and bent in umbilical portion. The last whorl comprises about half of 

the height of the shell. Dimensions of the most complete material are given below in Table 7. 

 

REMARKS:  Much emphasis of high order fossil gastropod taxonomy is placed on the characters 

of the protoconch, which is not preserved in any of the new material. The Rissoidae have a long 

history (Middle Jurassic to Recent), and have proved to be “difficult to classify at all levels 

because of their small size, diverse form and confusion caused by convergence, especially in 

shell characters” (Ponder, 1985). 

Table 7. Dimensions of ?Rissoidae indet. in millimetres. α is apical angle, β is sutural inclination; those in 

brackets considered minima. 

Specimen α Β Height Width No. of whorls
R.7519.17.11 30 15 5.1 3 4 
R.7519.17.24 20 15 (12) 4.8 (4) 
R.7519.17.52 30 16 3 1.3 (4) 
R.7519.17.53b 20 17 (5) 2 (4) 
R.7519.17.59a 20 15 (5) 2 4 
R.7519.17.59b 25 15 6.5 3 5 
R.7519.17.59c 20 14 11.4 (4) (5) 
R.7519.17.59d 25 17 2.7 1.2 4 
R.7519.24.14 28 15 5.1 2 4 
R.7519.24.32 30 15 2.7 1.3 3 
R.7519.57.20 20 15 6.4 2 6 
R.7519.57.52 30 15 3 1.3 4 
R.7519.57.54 30 17 3.6 1.6 4 
R.7519.60.20 20 14 10.2 (3.6) (7) 
R.7519.60.21 28 15 4.5 2 4 
R.7519.60.29a 21 15 9 (3) 5 
R.7519.60.29b 22 16 (6.9) 3 (3) 

 

All morphologic features seen in the material are consistent with placement in the Rissoidae, 

however the fragmentary nature and poor preservation of the material make the placement 

tentative. The new material has outlines and ornament similar to examples of Palaeorissoinidae 

(Gründel, 1990, 1999; Gründel & Kowalke, 2002), but can be differentiated by its scarcely 
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convex to flat whorls with only slightly deepened sutures and higher number of axial ribs. The 

four specimens tentatively included in this species (R.7519.17.13b, 25, 32, 53a) have ornament 

and outlines identical to the new material, but slightly differing apical angles and sutural 

inclination. It is unclear, but the variations may be an artefact of minor distortion. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Order OPHISTOBRANCHIA Milne-Edwards, 1848 

Superfamily ACTEONOIDEA d’Orbigny, 1842 

DIAGNOSIS:  Shell small to large, globose to ovoid, thin-walled to robust; spire nearly level to 

prominent; up to eight whorls; aperture narrow to large and rounded. Sculpture of spiral furrows 

with pitted appearance (Burn & Thompson, 1998; Bandel et al., 2000). Middle Jurassic (Upper 

Aalenian) – Recent. 

?Acteonoidea gen. et sp. indet. Pl. 3, Figs. 10, 14 

MATERIAL:  Four incomplete external moulds on a single slab of rock from ‘Long Ridge’ 

Hauberg Mountains (Figure 7). BAS specimen number R.7519.57.22. 

 

DESCRIPTION:  Small, ovate, globose shells; length ranges from 2.4 - 5.7 mm, width ranges from 

2 - 4.3 mm. Up to four rounded whorls separated by moderate strength suture; final whorl 

extends c. 95% of shell height; aperture appears narrow. Ornament of fine spiral furrows. 

 

REMARKS:  The fragmentary nature and poor preservation of the specimens make identification 

difficult. The specimens are tentatively placed in the Acteonoidea based on outline, shape and 

ornament. It is unclear if that placement is correct, but if it is, the families Acteonidae and 

Bullinidae seem the most likely, with the Hydatinidae differentiated from the new material by 

thin shell and large aperture. The main difference between Acteonidae and Bullinidae is the 

presence of columellar folds in the former. Separation between the two cannot be made as the 

columellar lip or adaxial margin of the aperture is not preserved in any specimens. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Gastropoda gen. et. sp. indet. Pl. 3, Figure 11 

MATERIAL:  A single incomplete internal mould from the Wilkins Mountains (Figure 8). BAS 

specimen number R.7520.1.24. 
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DESCRIPTION:  Small trochiform shell, 3.2 mm high, 2.4 mm wide. Apical angle 42°, sutural 

inclination >5°, at least 4 whorls. Protoconch, aperture and external ornament unknown. 

 

REMARKS:  This specimen cannot be confidently placed in any lower classification. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

 

Class BIVALVIA Linné, 1758 

Subclass PALAEOTAXODONTA Korobkov, 1954 

Order NUCULOIDA Dall, 1889 

Superfamily NUCULANACEA H. Adams & A. Adams, 1858 

Family NUCULANIDAE H. Adams & A. Adams, 1858 

Genus Nuculana Link, 1807 

Nuculana spp. 

1978 Nuculana spp., Quilty, p. 1044, fig. 4. 

 

MATERIAL:  Numerous poorly preserved complete external and predominantly internal moulds 

from two outcrops, R.7519 and R.7522, comprising 10 localities in the Hauberg and Wilkins 

Mountains (Figure 1C). BAS specimen numbers: R.7519.5.8; R.7519.16.6, 10; R.7519.17.10, 

43, 46, 58, 59, 68, 69; R.7519.24.8, 36; R.7519.35.5, 7, 17; R.7519.37.6; R.7519.52.1-5; 

R.7519.57.5, 19, 27, 30, 41, 43, 52, 54, 63, 68, 73; R.7519.60.42; R.7522.8.7. 

 

REMARKS:  The new material agrees in all taxonomic characters discernible with the specimens 

described by Quilty (1978). Despite being found in high numbers at a number of localities, the 

poor quality of the specimens make detailed comparisons and illustration impossible, and add 

nothing to the rudimentary descriptions made by Quilty (1978). The outline of the new material 

appears to be consistent and may constitute a single taxon. 

 

AGE:  latest Late Bathonian – latest Early Kimmeridgian  

Family MALLETIIDAE H. Adams & A. Adams, 1858 

DIAGNOSIS:  No resilifer, ligament predominantly external (Cox, 1969a). Ordovician – Recent; 

Cosmopolitan. 
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Genus Mesosaccella Chavan, 1946 

TYPE SPECIES:  Nucula foersteri by original designation of Müller, 1847. 

 

DESCRIPTION:  No ligamental fossettes, ligament external, behind beaks, a depressed behind 

beaks foreshadowing the fossette. Rostrate, rostrum pointed; sculpture of strong concentric 

rugae (Cox, 1969a). Triassic – Cretaceous; Cosmopolitan. 

 

REMARKS:  Duff (1978) demonstrated that most of the Mesozoic members of the genus 

Paleoneilo belonged to Mesosaccella, a genus characterised by among other features the lack of 

a resilifer. Based on that Duff (1978) transferred the genus Mesosaccella from Nuculanidae into 

the Malletiidae, the former of which by definition possess a resilifer. 

Mesosaccella sp. Pl. 4, Figs. 1 & 2 

MATERIAL:  A single, incomplete internal mould of a LV, BAS specimen number R.7519.37.6 

from ‘Long Ridge’ in the Hauberg Mountains (Figure 7). 

 

DIAGNOSIS:  Small rostrate shell, antero and posterodorsdal margins straight, umbo situated at 

anterior 1/3, beak prosogyral, protruding slightly above hingeline. Dentition taxodont, no 

evidence of resilifer. 

 

REMARKS:  With the rostrate outline, anteriorly situated umbo, taxodont dentition and lack of a 

resilifer the specimen seems correctly generically allocated. However, the single, incomplete 

internal mould is impossible to assign to any finer classification. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Subclass PTERIOMORPHIA Beurlen, 1944 

Order ARCOIDA Stoliczka, 1871 

Superfamily ARCACEA Lamarck, 1809 

Family PARALLELODONTIDAE Dall, 1898 

Subfamily PARALLELODONTINAE Dall, 1898 

Genus Parallelodon Meek & Worthen, 1866 

TYPE SPECIES:  Macrodon rugosus Buckman, 1845, Middle Jurassic; England. 
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DIAGNOSIS:  Shell more than twice as long as high, some species posteriorly alate; umbones 

approximately quarter of shell length behind anterior extremity; smooth or ornamented with 

radial ribs; ligament areas broad, with several chevron grooves converging toward beaks; with 

or without anterior myophoric buttress; hinge long and straight (Cox, 1969a). Lower Ordovician 

– Upper Jurassic; Cosmopolitan. 

Parallelodon sp. Pl. 4, Figs. 3 & 4 

1978 Parallelodon sp. Quilty, p. 1044, figs. 5-7. 

 

MATERIAL:  Twenty one poorly to reasonably preserved, mostly incomplete and fragmentary 

internal and external moulds from three localities in the Behrendt Mountains; R.7505.2, 

R.7505.4, and R.7506.8 (Figure 2) and one locality from ‘Long Ridge’ in the Hauberg 

Mountains; R.7519.41 (Figure 7). BAS specimen numbers: R.7505.2.33, 96; R.7505.4.25; 

R.7506.8.5, 39, 40, 116; R.7519.41.5, 9, 10, 12, 16, 28, 31, 32, 34, 55, 61, 75, 76. 

A single external mould R.7519.57.3 is tentatively included in this taxon. It is too fragmentary 

to be certain of identification. 

 

DIAGNOSIS:  Parallelodon with umbo protruding slightly above hingeline, not strongly incurved, 
1/4 to 2/5 of total length from anterior margin. Midline inclined at 65º- 85º to hingleline. 

Sculpture of numerous fine radial ribs, all of same strength; concentric ribs initially regularly 

spaced at 2 mm intervals, becoming more closely and less regularly spaced at the ventral 

margin. Long hingeline bears four posterior and nine anterior teeth; anterior teeth one and two 

much stronger than usual for the genus (Quilty, 1978). 

Table 8. Dimensions of Parallelodon sp. (most complete specimens) in millimetres; those in brackets minima. 

Specimen L H I LA
R.7505.4.25 im dv (59) (19) 10 - 
R.7506.8.39 em lv (40) (18) 6.5 9 
R.7506.8.40 em lv 38.5 16 6 9 
R.7519.41.9 im lv 52 (24) 6 14 
R.7519.41.12 im rv 72 (23) 11 17 
R.7519.41.28 im lv 65 27.5 8 16 
R.7519.41.61 im rv 46 (20) 7 11 

 

REMARKS:  The new material is consistent with Quilty’s (1978) original description in all basic 

features, the only addition the increase in maximum size; length from 29 mm to 59 mm, and 

height from 14.5 mm to 19 mm (Table 8). The shells are elongate with sculpture of numerous 

fine radial ribs crossed by concentric ribs of slightly greater spacing. The ventral margin is 
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broadly concave. The umbo protrudes approximately 2-3 mm over hinge line. The comparisons 

made by Quilty (1978) are still valid. The poor preservation and paucity of new material 

preclude further comparison or designation of the material to a new species; the material may in 

fact represent two species. Parallelodon sp. is now known from four localities. 

 

AGE:  latest Early Bajocian – Early Kimmeridgian 

Parallelodontinae gen. et. sp. indet. 

1978 Parallelodontinae gen. et. sp. indet. Quilty, p.1044, fig. 8. 

 

REMARKS:  No specimens fitting the description for this species were found during this study. 

Locality Q4, south Mt Hirman, southern Behrendt Mountains. 

 

AGE:  mid Middle Callovian – latest Early Kimmeridgian 

Subfamily GRAMMATODONTINAE Branson, 1942 

GRAMMATODON GROUP 

Genus Grammatodon Meek & Hayden, 1861 

TYPE SPECIES:  Arca (Cucullaea) inornata Meek & Hayden, 1859, Callovian – Oxfordian; 

Eastern Europe. 

 

DIAGNOSIS:  Length less than twice height, ovoid; umbones about one-third or more back of 

anterior margin; smooth over middle of shell or costellate; valve margins closed; myophoric 

buttress lacking; inner margin of hinge plate straight or slightly curved, with several nearly 

parallel and horizontal posterior pseudolaterals and serries of small, generally oblique cardinals 

converging toward point below beaks (Cox, 1969a). Jurassic – Cretaceous; Cosmopolitan. 

 

REMARKS:  Quilty (Quilty, 1978, 1983) placed two forms into this genus, with no reference to 

subgeneric status. Placement in Grammatodon sensu stricto seems unlikely as that subgenus is 

restricted to the Boreal realm. Further differentiation into either Indogrammatodon or 

Cosmetodon is difficult; an apparent lack of an umbonal sinus suggests the former. However as 

the few specimens known are incomplete and not well preserved, the material is designated as 

Grammatodon sensu lato. 

Grammatodon (sensu lato) sp. Pl. 4, Figs. 5 & 6 
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1983 Grammatodon sp. Quilty, p. 398, figs. 3 & 4. 

 

MATERIAL: Five fragmentary and almost complete internal and external moulds; four from the 

type locality (Quilty, 1983) and one from locality R.7506.4, all in the Behrendt Mountains 

(Figure 2). BAS specimen numbers: R.7505.2.32, 35, 36; R.7506.4.3; R.7506.8.96. 

 

DIAGNOSIS:  Moderate sized Grammatodon, with strongly incurved umbo that projects well over 

hingeline. Ornament of fine radial ribs, crossed by weak concentric growth lines (Quilty, 1983). 

 

REMARKS:  Specimens R.7506.4.3 and R.7506.8.96 are almost complete external and internal 

moulds respectively of LV’s, and agree in every morphologic aspect to the sole specimen 

described by Quilty (Quilty, 1983). The new specimens measure 32 mm and 33 mm long, 18 

mm and 17.5 mm high, and 9 mm inflation (single valve), almost identical to the dimensions of 

the specimen described by Quilty (Quilty, 1983), and is clearly conspecific. Specimen 

R.7505.2.35 is a partial external mould of most of the dorsal third of a pair of articulated valves. 

It is believed to be conspecific with the single internal mould described by Quilty (Quilty, 1983) 

because of its similar size, at least 24 mm long (estimated total complete length 35 mm), and by 

the strongly incurved umbones that project above the hingeline by 3 mm. Similarly, the new 

material also bears the chevron grooves on the hinge area. The valves possess sculpture of fine 

radial ribs, crossed by weak concentric growth lines. The material is fragmentary and adds little 

to Quilty’s (1983) original description but does confirm the existence of both radial and 

concentric external ornament. The surface sculpture of Grammatodon sp. is almost identical to 

that of Parallelodon sp. and difficult to differentiate on fragments . The partial specimens were 

placed into one or other of the genera based on degree of inflation, outline, presence of 

concavity along ventral margin, or, where possible, a combination of two or more characters. 

The designation of the few fragmentary, poorly preserved material into a new distinct species 

seems unwise, thus the specimens are left in informal nomenclature. This study has increased 

the localities from where Grammatodon sp. is recorded from two to three. 

 

AGE:  latest Early Bajocian 

Grammatodon (sensu lato) sp. indet. 

1978 Grammatodon sp. indet. Quilty, p.1047, fig. 14. 
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REMARKS:  No specimens fitting the description for this species were found during this study. 

Locality Q9 southern Behrendt Mountains. 

 

AGE:  latest Early – Middle Oxfordian 

Subgenus Indogrammatodon Cox, 1937 

TYPE SPECIES:  Cucullaea virgata J. Sowerby 1840, Middle Jurassic; India. 

 

DIAGNOSIS:  Posterior umbonal ridge poorly defined; costae narrow, widely spaced, coarser on 

LV. Jurassic; India, Africa, South West Pacific. 

Grammatodon (Indogrammatodon) ‘sparsilineatus’ Marwick, 1953 Pl. 4, Figs. 7-10 

1953 Grammatodon (Indogrammatodon) sparsilineatus Marwick, p. 89, pl. 11, fig. 2 

1978 Grammatodon (Indogrammatodon) sparsilineatus, Quilty. p. 1044, figs. 9-11 (see 

synonymy therein) 

 

MATERIAL:  20 poor to well preserved, partial, internal and external moulds from seven 

localities, two outcrops, in the Behrendt and Hauberg Mountains (Figure 1C), most are 

fragmentary. Localities R.7504.3 and R.7507.7 are in the Behrendt Mountains (Figure 2), 

localities R.7519.20, R.7519.23, R.7519.26 and R.7519.57 are from ‘Long Ridge’ in the 

Hauberg Mountains (Figure 7), and locality R.7522.9 is in the Wilkins Mountains (Figure 8). 

BAS specimen numbers: R.7504.3.42, 59, 67, 76, 84, 157, 158; R.7507.7.11; R.7519.20.3; 

R.7519.23.2; R.7519.26.7; R.7519.57.2, 7, 29, 40, 54, 58, 63; R.7522.9.7, 8. 

 

DIAGNOSIS:  Moderate sized Indogrammatodon, with strongly prosocline, trapezoid umbones, 

situated at anterior 1/3. Sculpture of two series of narrow, evenly spaced, sharp crested radial 

ribs, strong primary ribs, weaker interspaced series; postero-dorsal area devoid of ornament. At 

least three anterior lateral teeth (Marwick, 1953; Quilty, 1978). 

 

DIMENSIONS: (of the five most complete specimens) in Table 9. 

 

REMARKS:  As Quilty (1978) noted, specimens of G. (I.) ‘sparsilineatus’ Marwick found in this 

study are easily differentiated from others of the genus in the vicinity by being more strongly 

prosocline, having a smooth interior, and by the lack of ribs in the posterodorsal area, a feature 

not mentioned by Marwick (Quilty, 1978). Due to the incomplete nature of most of the material, 
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identification as G. (I.) ‘sparsilineatus’ was made based on the possession of one or more of the 

features listed above. The new material bears all the specific characters of the species, the only 

difference being it is consistently smaller than New Zealand specimens, a feature noted by 

Quilty (1978). Based on the poor quality of the type material Gardner & Campbell (1997, p. 

490) suggest that it “seems unlikely that G. (I.) sparsilineatus is a distinct species from G. (I.) 

fyfei Marwick”. Furthermore they considered Quilty’s identification as “doubtful” (Gardner & 

Campbell, 1997, p. 490). The new material is easily recognised as conspecific with that 

identified as G. (I.) sparsilineatus by Quilty (1978). With the few specimens at hand I cannot 

determine whether this is a distinct species or a synonym of G. (I.) fyfei and have used inverted 

commas to indicate the current problematic status. Grammatodon (I.) ‘sparsilineatus’ is now 

known in Antarctica from eight localities in the Hauberg and Wilkins Mountains (this study), 

Behrendt Mountains (Quilty, 1978), and the Weather Guesser Nunataks (Quilty, 1978). 

Table 9. Dimensions of the most complete specimens of Indogrammatodon sparsilineatus in millimetres, those 

in brackets minima. 

Specimen L H I 
R.7504.3.157 (25) (13) 4 
R.7504.3.159 25 17 5.5 
R.7504.3.84 23 14 7 
R.7504.3.42 15.5 8.5 4 
R.7504.3.67 (27.5) 12 9 

 

AGE:  latest Late Bathonian – latest Early Kimmeridgian (Antarctica); early Late Kimmeridgian 

- Middle Tithonian (Ohauan) (New Zealand) 

Grammatodon (Indogrammatodon) laudoni Quilty, 1978 Pl. 5, Figs. 1 & 2 

1978 Grammatodon (Indogrammatodon) laudoni Quilty, p. 1047, fig. 13. 

 

MATERIAL:  Six fragmentary internal and external moulds from the type locality for the species, 

Locality 9 of Quilty (1978), localities R.7504.1 and R.7504.3 (Figure 2). BAS specimen 

numbers: R.7504.1.83, 89; R.7504.3.55, 85, 130, 175. 

 

DIAGNOSIS:  Small Indogrammatodon with parallel dorsal and ventral margins; beak protrudes 

only slightly above hingeline. 17-20 radial ribs (including secondaries which occur only 

posteriorly of midline); no ribs situated postero-dorsally of strong carina that runs from umbo to 

postero-ventral margin; secondary ribs occur only posterior of a line perpendicular to hinge line 

at the umbo (Quilty, 1978). 
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DIMENSIONS: (of the three most complete specimens) in Table 10. 

Table 10. Dimensions of Indogrammatodon laudoni in millimetres, those in brackets minima. 

Specimen L H I 
R.7504.1.89 8.5 6 2 
R.7504.3.55 (14) 9 3.5
R.7504.3.85 (22) 11 4.5

 

REMARKS:  Complete external moulds of this species are easily distinguished by the unique 

arrangement of ribs, and internal moulds simply by the presence of ornament, which is not 

present on internal moulds of G. (I). sparsilineatus. However, most of the material comprises 

fragmentary external moulds in which G. (I.) laudoni Quilty can be hard to differentiate from G. 

(I.) sparsilineatus, especially if the dorsal extremities are obscured or missing. 

 

AGE:  latest Early – Middle Oxfordian 

Grammatodon (Indogrammatodon) sp. 

1978 Grammatodon (Indogrammatodon) sp. Quilty, p.1044, fig. 12. 

 

REMARKS:  Localities where this taxon is known were not worked on during this study and no 

specimens fitting the description for this species were found at any other locality. 

 

AGE:  mid Middle Callovian – Early Kimmeridgian 

Family CUCULLAEIDAE Stewart, 1930 

Genus Cucullaea Lamarck, 1801 

TYPE SPECIES:  Cucullaea auriculifera Lamarck, 1801, Recent; China. 

 

DIAGNOSIS:  Subtrigonal, subtrapezoidal to ovoid, heavy shells with rounded posterior umbonal 

carina, posterior margin obliquely truncated, surface radially ornamented with strong costae; 

middle series of teeth and crenulations of inner shell margin becoming obsolete in mature 

individuals; pseudolaterals diverging downwards in adults (Cox, 1969a). Lower Jurassic – 

Cretaceous; Recent. 

Subgenus Idonearca Conrad, 1862 

TYPE SPECIES:  Cucullaea tippana Conrad, 1858, Cretaceous; USA 
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DIAGNOSIS:  Subtrapezoidal, elongate, with fine, closely spaced radial costellae and 

subhorizontal lateral teeth (Cox, 1969a). Jurassic – Cretaceous; Europe, United States, West 

Antarctica herein. 

Cucullaea (Idonearca) sp. Pl. 5, Figs. 3 & 4 

MATERIAL:  Two incomplete internal moulds; one right valve and one left, from a single locality 

R.7519.41 on ‘Long Ridge’ in the Hauberg Mountains (Figure 7). BAS specimen numbers: 

R.7519.41.14, right valve, posterior missing; R.7519.41.19, left valve, anterior quarter missing. 

 

DESCRIPTION:  Medium sized Idonearca, subtrapezoidal outline, posteroventrally elongate. At 

least three lateral subhorizontal teeth occur; posterior and anterior at least 11 mm and nine mm 

long respectively. Chevron ligament attachment scars c. 2 mm thick, at 25° to hingeline. Margin 

on left valve denticulate, right valves appear smooth. Surface features and muscle scars not 

preserved. 

 

REMARKS:  The two, incomplete specimens correspond with Idonearca in all taxonomic 

characters preserved. The new material is more posteroventrally elongate than the type species. 

However the incomplete nature of the material and lack of external moulds which would show 

external ornament preclude detailed comparison with existing fossil species. Therefore the 

material is identified to subgeneric level only. Dimensions are detailed below in Table 11. 

Table 11. Dimensions of Cucullaea (Idonearca) sp. in millimetres, those in brackets minima. 

Specimen L H I 
R.7519.41.14 (41.5) (36) 15
R.7519.41.19 (51.5) 50 20

 

AGE: latest Late Bathonian – latest Early Callovian 

Genus Lopatinia Schmidt, 1872 

TYPE SPECIES:  Pectunculus petschorae Keyserling, 1846, by subsequent designation Maury, 

1930, Cretaceous; Russia. 

 

DIAGNOSIS:  Ovoid, nearly equilateral, with rounded dorsal margin, middle series of teeth 

gradational with marginal laterals, all diverging downwards away from beaks (Cox, 1969a). 

Jurassic – Cretaceous; Greenland, Russia, Africa, South America, West Antarctica herein. 

Lopatinia sensu lato n. sp. Pl. 5, Figs. 5 & 6 
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MATERIAL:  A single incomplete internal mould lacking dorsal edge of hinge plate from locality 

R.7504.1 in the Behrendt Mountains (Figure 2). BAS specimen number R.7504.1.38. 

 

DESCRIPTION:  Outline appears ovoid, equilateral, length at least 27 mm, height at least 20, 

inflation 5 mm. At least two middle series teeth at 55° to hingeline, at least 1.2 mm length; at 

least three parallel lateral teeth at 40° to hingeline, at least 11 mm length. No evidence of 

adductor muscle attachment scars. 

 

REMARKS:  The specimen, although incomplete, possesses all the characters of the genus 

Lopatinia sensu lato. The genus is subdivided into two subgenera which are differentiated by 

the presence or absence of sculpture: Lopatinia (Lopatinia) bears fine costellae, whereas 

Lopatinia (Pseudocucullaea) is unornamented. Subgeneric distinction is not possible here 

because no ornament is preserved. As in most members of the thick-shelled Cucullaeidae, the 

outline of the internal mould is generally not the same as the external mould; nonetheless the 

new specimen appears to be ovoid. It is unclear whether the ventral edge preserved is the true 

margin or not. If it is, then the marginal lateral teeth extend over half valve height, similar to L. 

(Lopatinia) jenisseae Lahusen figured by Cox (1969a, p. N260, fig. C8, nos. 2a, b). The thin 

hinge plate, arrangement of teeth and prominent umbone are also most similar to Lopatinia 

sensu stricto. The only other member of the genus of similar age is L. (Lopatinia) callomoni 

Fürsich from the Oxfordian of Greenland (Fürsich, 1982). The Latady Formation specimen is 

easily differentiated from that species by the lack of both an umbonal ridge and obliquely 

truncated posterior, and is probably a new Late Jurassic species most similar morphologically to 

a Cretaceous-age species of the subgenus L. (Lopatinia) jenisseae Lahusen. If the generic 

designation is correct, the known geographic extent of the genus is increased considerably to 

now include West Antarctica. 

 

AGE:  latest Early – Middle Oxfordian 

Subclass ISOFILIBRANCHIA Iredale 1939 

Order MYTILOIDA Férussac 1822 

Superfamily MYTILACEA, Rafinesque, 1815 

Family MYTILIDAE Rafinesque 1815 

Subfamily MODIOLINAE Keen, 1958 

Genus Modiolus Lamarck 1799 
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TYPE SPECIES:  Mytilus modiolus Linné 1758, by subsequent designation Gray, 1847, Recent; 

Norway. 

 

DIAGNOSIS:  Inflated modiolid, rounded anteriorly, umbones obtuse, distinctly behind anterior 

end; hinge line unsculptured, ligament fairly long; periostracum commonly hirsute (Cox, 

1969a). Devonian – Recent; Cosmopolitan. 

Subgenus Modiolus Lamarck 1799 

DIAGNOSIS:  Inflated, smooth, periostracum usually hirsute (Cox, 1969a). Devonian – Recent; 

Cosmopolitan. 

Modiolus n. sp. Pl. 5, Figs. 7 & 8 

MATERIAL:  Three pieces from two LVs; an external and internal mould from one specimen and 

an internal mould of another from localities R.7519.35 and R.7519.57 on ‘Long Ridge’ in the 

Hauberg Mountains (Figure 7). BAS specimens: R.7519.35.4 and R.7519.35.9 are almost 

complete internal and external moulds respectively, slightly distorted by compression in a 

postero-dorsal – antero-ventral direction; R.7519.57.43 an incomplete internal mould with 

antero-ventral area obscured by matrix, posterior end not preserved. 

 

DESCRIPTION:  Medium sized, slightly elongate Modiolus, at least 40 mm long, 18 mm at widest 

point; hingeline long, unsculptured, forms angle of 145° with postero-dorsal margin; anterior 

margin short and oblique; ventral margin straight, meets convex posterior margin that lies nearly 

parallel to anterior margin. Moderately strong umbonal ridge runs from antero-dorsal region to 

postero-ventral margin, gradually weakening posteriorly. No sulcus anterior of ridge. Shell 

ornament consisting of fine growth lines, c. 2-3/ mm, strongest in postero-dorsal area. 

Dimensions detailed below in Table 12. 

 

REMARKS:  The new material is readily identifiable as Modiolus, a genus from which many 

Jurassic species are known. Considerable morphological variation exists within individuals of 

single species, both as a consequence of byssate mode of life and post-mortem distortion. The 

latter has been shown to easily modify “the general outline, shape and size of the antero-ventral 

area, the prominence of the umbonal ridge, or the depth of a sulcus” (Aberhan, 1994, p. 47). The 

incomplete nature of the new material hinders detailed comparison with existing species. The 

Antarctic material is comparable with the Early Jurassic (Hettangian – Toarcian) M. (Modiolus) 

scalprum J. Sowerby by the elongate shape, dorsal and ventral margins more or less sub-
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parallel, and the presence of a long broad umbonal ridge which is not preceded by a sulcus 

anteriorly (Aberhan, 1998). Specimen R.7519.35.4 is similar in outline to a LV of M. cf. M. 

(Modiolus) scalprum figured in Aberhan (1998, pl. 17, fig. 7c). The new specimens also bear 

resemblance to M. (Modiolus) imbricatus, a highly variable, common Tethyan Jurassic species 

in outline and its long hingeline (Jaitly et al., 1995). Specimen R.7519.35.9 is comparable in 

outline to a LV of M. (Modiolus) imbricatus figured by Jaitly et al. (1995, Pl. 22, fig. 10). The 

ornament is best seen on specimen R.7519.35.9 and while it is quite fine, it could not really be 

described as imbricate. It is possible that the fine-medium grained sandstone matrix may not 

have preserved fine detail. The imbricate ornament after which the species is named is variable 

and "can be observed on some, but by no means on all of the specimens" (Jaitly et al., 1995, p. 

204). The new material differs from M. (Modiolus) imbricatus and all other members of 

Modiolus by its straight ventral margin. Despite this, the paucity and incomplete nature of the 

specimens preclude definite separation, and more complete material needs to be found to 

confirm its status as a distinct and new species. 

Table 12. Dimensions of Modiolus n. sp. in millimetres. 

Specimen L H I 
R.7519.35.9 40 15 4
R.7519.57.43 40 18 4
(estimated) 42 - - 

 

The relationship between the new material and the Modiolus sp. recorded by Quilty (Quilty, 

1978) is unclear. The ventral margin of the LV figured by Quilty (1978, p. 1047, fig. 15) 

appears straight, but the specimen is incomplete. Also the narrow dorsal area is perpendicular to 

the plane of commissure, different to that of the new material. The possibility that the Modiolus 

n. sp. and Modiolus sp. (Quilty, 1978) are conspecific is not ruled out here, but with the material 

at hand it seems best to keep them separate. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Modiolus sp. 

1978 Modiolus sp., Quilty, p.1047, fig. 15. 

 

REMARKS:  No specimens of this possible separate taxon were collected during the present 

work. 

 

AGE:  latest Early – Middle Oxfordian 
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Superfamily PINNACEA Leach, 1819 

Family PINNIDAE Leach, 1819 

Genus Pinna Linné, 1758 

TYPE SPECIES:  Pinna rudis Linné, 1758 by subsequent designation Cox 1969, Recent; 

Barbados. 

 

DIAGNOSIS:  Equivalve, wedge to ham-shaped; umbones at extreme anterior end; valves carinate 

medially, at least in earlier growth stages; mostly with radial ribs, some forms with growth 

undulations on ventral region; nacre of interior divided medially into two lobes (Cox, 1969a). 

Lower Carboniferous – Recent; Cosmopolitan. 

Subgenus Pinna Linné, 1758 

DIAGNOSIS:  Wedge shaped Pinna, ventral margin straight to concave; median ridge well 

defined; sculpture of radial ribs or rows of scales (Cox, 1969a). Lower Carboniferous – Recent; 

Cosmopolitan. 

Pinna kawhiana Marwick, 1953 Pl. 6, Figs. 1-3 

1953 Pinna kawhiana Marwick, p. 97, pl. 13, fig. 14. 

1978 Pinna kawhiana, Quilty, p.1047, figs. 16-18. 

1978 Pinna kawhiana, Suggate et al., p. 220, fig. 4.60.18. 

1981 Pinna kawhiana, Speden & Keyes, p. 38, pl. 14, fig. 18 

 

MATERIAL:  Three partial internal and external moulds of a single specimen from locality 

R.7504.3 in the Behrendt Mountains (Figure 2) and a single articulated specimen in life position 

comprising five fragments from locality R.7519.57 on ‘Long Ridge’ in the Hauberg Mountains 

(Figure 7). Locality R.7504.3 is Locality 9 of Quilty (1978), one of three localities from which 

he recorded P. kawhiana. BAS specimen numbers: R.7504.3.82, is an internal mould of the 

posterior 3/4 of a LV, R.7504.3.83 and R.7504.3.176 join and form the external mould 

counterpart of R.7504.3.82; R.7519.57.32-37, all pieces of a broken single specimen preserved 

in a concretion. 

 

DIAGNOSIS:  Triangular Pinna of moderate size and inflation, long straight dorsal margin, 

ventral margin slightly concave. Dorsal area sculptured with eight weak, wavy radial cords, 

ventral area with four; irregular concentric folds that run obliquely across ventral part of ventral 
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area, curving slightly on nearing radials, then sharply on meeting first radial cord (Marwick, 

1953). 

 

REMARKS:  The three new specimens are morphologically identical with P. kawhiana, occur in 

the same aged strata, and are easily assigned to the species. The new material adds nothing to 

Marwick’s (1953) original description. This study has increased the known specimens of P. 

kawhiana in the Latady Formation from six to ten, and greatly increased its known geographic 

range to now include the Hauberg Mountains. 

 

AGE:  latest Late Bathonian – latest Early Kimmeridgian (Antarctica); latest Early Callovian – 

earliest Early Kimmeridgian (latest Late Temaikan – latest Middle Heterian) (New Zealand) 

Pinna n. sp. Pl. 6, Figs. 4-8 

1983 Pinna sp. Quilty, p. 398, figs. 5-8 

1999 Pinna n. sp. Hudson, p. 61, table 9, (part 1 of 3) et seq. 

 

MATERIAL:  16 partial to fragmentary, internal and external moulds of poor to average 

preservation from two outcrops (R.7505 and R.7506), comprising five localities in the Behrendt 

Mountains (Figure 2). BAS specimen Numbers: R.7505.2.70 and R.7505.5.1, external moulds 

of the posterodorsal 1/4 of RV’s; R.7506.5.1, a steinkern with posterior 1/4 obscured; R.7506.5.2, 

distorted anterior 2/3 of a sub-adult steinkern; R.7506.5.3, a transverse section from near the 

anterior end; R.7506.5.5, a fragment of a steinkern; R.7506.6.5, an external mould of 3/4 of a LV 

with Pleuromya milleformis Marwick 1953, both in life position; R.7506.8.19, an external 

mould of the dorsal half of a valve; R.7506.8.20, transverse section of the posterior end of a LV; 

R.7506.8.21, a partial external mould of a ?RV; R.7506.8.22, a steinkern with posterior and 

anterior extremities obscured; R.7506.8.23, an external mould of the posterodorsal 1/4 of a ?LV; 

R.7506.8.24, steinkern of posterior 1/4 of sub-adult, LV obscured by matrix; R.7506.8.72, a 

fragmentary external mould of a valve; R.7506.8.119, an internal mould of the posterior 3/4 of a 

RV; R.7506.9.1, an internal mould of most of a LV. 

 

DIAGNOSIS:  Large Pinna (largest fragment is 134 mm long) with slightly convex dorsal margin, 

ventral margin concave by same amount, margins diverging at about 20° - 22°; posterior gape 

large. Dorsal area sculptured with 9 - 12 radial subparallel weak ridges, crossed by growth lines; 

ventral area about three-fifths of valve surface, sculptured with weak sinuous folds parallel to 

growth lines that change direction midway through ventral part of valve to cross the median 
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internal groove at 90°; dorsal edge of ventral area bears 2 - 5 ridges parallel to median internal 

groove (Quilty, 1983). 

 

DESCRIPTION:  Large Pinna (largest fragment is 134 mm long). Dorsal margin slightly but 

clearly convex, ventral margin concave by equal amount; ventral and dorsal margins diverge at 

about 20 - 22°. Posterior gape large. Transverse profile almost circular within 4 cm of umbo, 

changing uniformly throughout ontogeny until, in later sections, ventral area uniformly rounded 

to the position of maximum thickness corresponding to position of median line, then flat sided 

dorsally; flat faces meeting at the dorsal margin at approximately 60° at the anterior end. Each 

valve divided by an internal groove into two areas, a ventral convex one and a dorsal flat or 

slightly concave one, Ventral area about 3/5 of valve surface and sculptured only with folds 

parallel to the growth lines. Folds sinuous in section and weak; at ventral margin folds almost 

parallel to it, undergoing sharp change of direction along line halfway between ventral margin 

and median internal groove. They then cross position of median internal groove at about 90° and 

pass onto dorsal area as growth lines only. On dorsal edge of ventral area are 2 – 5 ridges (less 

anteriorly, more posteriorly) parallel to median internal groove. On dorsal area dominant 

sculpture is of faint approximately parallel ridges, varying from approximately 9 to 12. Ridges 

crossed by growth lines, strong enough in posterior region to cause irregular ribs near hinge 

lines, where growth lines are directed anterodorsally meeting hinge line margins at 110°. 

Internal groove and hinge line well marked, appearing to have been quite prominent features 

(Quilty, 1983). 

 

REMARKS:  The new material comprises specimens from the locality where Quilty (1983) 

described Pinna sp., and three new localities. Despite being fragmentary for the most part, 

enough morphology is preserved to be certain of identification. At the time of description Quilty 

(1983) found no comparative New Zealand material, remarking that the species “is so far 

unknown from New Zealand” (Quilty, 1983, p. 399). Subsequently in 1991 specimens of a new, 

undescribed Pinna sp. of Early –Late Bajocian age were collected from the Awakino Valley by 

N. Hudson, G. E. G. Westermann, F. Hasibuan and A. Meesook (specimens AU12592, sheet 

R17/f384, held in the University of Auckland, Department of Geology collections). The New 

Zealand specimens fit the description of Pinna sp. by Quilty (1983). Examination of that 

material has shown it to be identical with the new specimens, and therefore conspecific. Pinna 

n. sp. is differentiated from the only other member of the genus present in the Latady Formation, 

P. kawhiana, most easily by its larger size, convex dorsal margin, ventral area ornament and 

greater number of weaker ridges on the dorsal area. This study has increased the localities from 
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where Pinna n. sp. is known in the Latady Formation from one to four, and by comparative 

study, has greatly increased its geographic range to now include the Awakino Valley, New 

Zealand. 

 

AGE:  latest Early Bajocian 

Order PTERIOIDA Newell, 1965 

Suborder PTERIINA Newell, 1965 

Superfamily PTERIACEA  

Family RETROCERAMIDAE Pergament in Koschelkina, 1971 

TYPE GENUS:  Retroceramus Koschelkina, 1959 

 

DIAGNOSIS:  Variously shaped Pteriacea bearing commarginal plicae that are large and regularly 

spaced in nearly all taxa, and in which the ligament is fixed to the nacreous shell layer 

(Crampton, 1988). ?Upper Triassic, Jurassic, ?Lower Cretaceous; Bi-polar. 

 

REMARKS:  The subgenus Inoceramus (Retroceramus) was first proposed informally by 

Koschelkina (1957), validated and elevated to generic level by Koschelkina (1959), and type 

species designated by Crame (1982a) (Crampton, 1988). Retroceramid workers in the 18th and 

throughout most of the 19th centuries tended to erect taxa based on minor variations in outline 

and ornament, resulting in a proliferation of species. More recent studies (Crame, 1982a; 

Crampton, 1988; Damborenea, 1990; King, 1994; Boyd, 2003) have demonstrated that in most 

instances the morphologic variation seen is what could be expected in any natural population. 

Genus Retroceramus Koschelkina, 1959 

TYPE SPECIES: (by original designation) Inoceramus retrorsus Keyserling 1848, Bajocian; 

Siberia. 

 

DIAGNOSIS:  Medium-sized, equivalve, subrhomboidal or obliquely oval; umbones protruding 

slightly above hinge margin, weakly prosogyrate, beaks terminal or not quite; ligament pits 

closely arranged, alternating in width; small anterior adductor present, pallial line broken up into 

oval depressions; prismatic layer of shell wall thick, ornament of broad concentric folds (Cox, 

1969a). ?Upper Triassic – ?Lower Cretaceous; Cosmopolitan. 

Subgenus Retroceramus Koschelkina, 1959 
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Retroceramus (Retroceramus) galoi Boehm, 1907 Pl. 7, Figs. 1-8 

1978 Inoceramus (Mytiloides) galoi, Quilty, p. 1052, figs. 23-34 (see synonymy list therein) 

1978 Inoceramus (Mytiloides) cf. I. galoi, Quilty, p. 1055, figs. 35 & 36 

1978 Inoceramus (Inoceramus) sp. Quilty, p. 1049, figs. 19 & 20 

1978 Inoceramus? (Mytiloceramus?) sp. Quilty, p. 1050, figs. 21 & 22 

?1978 Retroceramus (Retroceramus) sp. Quilty, p. 1055, figs. 40-44 

1982a Retroceramus (Retroceramus) galoi, Crame, p. 564-565, text-fig. 4 

1994 Retroceramus (Retroceramus) galoi, King, p. 60, pl. 1, fig. 1-9 

2003 Retroceramus (Retroceramus) galoi, Boyd, p. 84, fig. 5.3, A & D 

 

MATERIAL:  Poorly to moderately well preserved internal and external moulds from three 

outcrops constituting four localities in the Behrendt Mountains: R.7501.1, R.7501.3, R.7504.1, 

R.7504.3 (Figure 2) including material collected during the USGS 1977/1978 Expedition (see 

introduction). USGS localities Th64.9 (locality R.7504.3, Q9); Th65.48, 49 (locality Q4). Most 

of the specimens are fragmentary and deformed to some degree; none is complete. The 

descriptions are based on the best-preserved material, with outline estimates based on the most 

complete specimens and on growth lines. BAS specimen numbers: R.7501.1.3; R.7501.3.1-23; 

R.7504.1.16-19; R.7504.3.31-34, 37, 38, 40, 43, 47, 49, 50, 52-54, 56, 61, 65, 68, 70-73, 77, 79, 

80, 85, 86, 88, 89, 102, 103, 127, 155, 156, 159-165, 169, 170, 172. USGS material Th64.9; 

Th.65.48, 49. 

 

DESCRIPTION (of new material):  Moderate sized Retroceramus, largest measured at least 138 

mm long, 65 mm wide, outline of disc pyriform to mytiliform, with prominent posterodorsal 

wing (commonly missing). Shell moderately inflated, greatest inflation in umbonal region. Beak 

terminal to subterminal, markedly prosogyral, narrow, pointed; protruding above hingeline. 

Umbone weakly to strongly inflated, anterodorsal margin forms angle of 75°-90° with dorsal 

margin. Growth axis prosocline, weakly convex toward hingeline in juvenile, concave toward 

hingeline in later growth, angle of obliquity 30° - 40°. Dorsal margin straight, c. 1/3 overall 

length, anterior margin straight initially in some specimens, curving smoothly to evenly convex 

posteroventral margin; posterior margin slightly convex. Hinge region with long, narrow, 

ligament plate forming acute angle with commissure plane; c. 10° on left valve, c. 50° on right 

valve, bearing up to 11 subrectangular resilifers that decrease in width posteriorly, separated by 

narrower interspaces on left valve; trapezoidal to subrectangular on right valve, broadest at 

plane of commissure, interspaces triangular or rectangular. Ornament consisting of symmetrical, 

weak to strong, regular (rarely slightly irregular), evenly curved, commarginal folds, 2 – 5/cm, 
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occasionally with fine interstitial plicae. Adductor scars and pallial line not seen. Dimensions of 

most complete specimens detailed below in Table 13. 

 

REMARKS:  Quilty (1978) recognised six species of Retroceramus from the Latady Formation: 

R. galoi, R. subhaasti, and four left in open nomenclature. Three of the latter are here considered 

to be R. galoi. Retroceramus (Retroceramus) sp. is known from localities Q2, Q13, Q21, Q22 

and occurs with typical R. galoi at Q2. Retroceramus? (Mytiloceramus?) sp. has an elongate 

oblique to ovate outline, is recorded from Q16 and Q20, and occurs with typical R. galoi at Q16. 

Quilty (1978, p. 1050) noted that specimen UTGD 87079a “seems related to R. galoi”. 

Retroceramus (Mytiloides) cf. galoi is documented only from Q17, from which numerous 

typical specimens of R. galoi are known. Quilty (1978, p. 1051) suggested that the two 

specimens “may be an extreme variant of that species (R. galoi)”, a view supported by this 

study. Quilty (1978) also noted that the juvenile bald stage is missing in R. (M.) cf. galoi, a 

feature no longer considered diagnostic for the species (Boyd, 2003). All three forms mentioned 

above possess outlines and ornament that fall within the known variation for R. galoi. 

Table 13. Dimensions of Retroceramus galoi in millimetres, angle δ in degrees; those in brackets minima. 

Specimen Axial L L H L/H I I/L δ 
R.7501.3.7 im lv 74 65 43 1.51 18 0.27 - 
R.7501.3.9 im rv (77) (70) (51) 1.37 20 0.28 37 
R.7501.3.18 im rv (67) (50) (45) 1.11 18 0.36 35 
R.7501.3.23 im rv (82( (74) (62) 1.19 20 0.27 - 
R.7504.3.47 im rv (92) (85) (70) 1.21 22 0.26 33 
R.7504.3.72 im lv 57 51 (31) 1.64 20 0.39 34 
R.7504.3.127 im lv (104) (84) (70) 1.20 22 0.26 - 
Th64.9 im lv 69 62 42 1.47 22 0.35 30 
Th65.48 em rv (76) (68) (52) 1.30 20 0.29 34 

 

Specimens Th64.9, Th65.48, Th65.49 and those from R.7501.3, R.7504.3 are identical with the 

examples of I. cf. I. galoi (now R. galoi) figured by (Quilty, 1978, p. 1055, figs. 35 & 36). 

Presence of R. galoi at locality R.7504.3 confirms Quilty’s (1982) belief that its presence may 

be expected. Although he did not collect any specimens he believed that the absence may only 

have been apparent as the locality was "only sampled very briefly" (Quilty, 1982, p. 672). 

AGE:  mid Middle Callovian – Early Kimmeridgian 

Retroceramus (Retroceramus) n. sp. A. Pl. 9, Figs. 1-14 

MATERIAL:  Numerous internal and external moulds from four outcrops, 27 localities in the 

Bean Peaks area, east of Carlson Peak (Figs. 3 & 4). Many complete and nearly complete 

specimens. BAS field localities R.7508, R.7509, R.7512, R.7513. BAS specimen numbers: 
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R.7508.1.1-20; R.7508.2.1-36; R.7508.3.3-7; R.7508.4.1-55; R.7508.5.1-5; R.7508.6.1-26; 

R.7508.7.1-34; R.7508.8.1, 2; R.7508.9.1-56; R.7508.10.1-3; R.7508.14.9; R.7508.15.1-68; 

R.7508.16.1; R.7508.18.1-14; R.7508.19.1-5; R.7508.20.1-79; R.7508.21.1-44, 207-210; 

R.7508.22.1; R.7508.23.1; R.7508.24.1-29; R.7508.25.1-12; R.7508.27.1-27; R.7509.1.6-31; 

R.7509.2.1-38; R.7512.1.1-6, 8-10; R.7512.2.7, 16-18; R.7513.3.1-11. 

USGS 1977/1978 Expedition Specimens: Ke112.1-8, 11-17. 

 

DIAGNOSIS:  Medium-sized Retroceramus, dorsal margin 1/3 - 1/2 length of shell; surface 

ornament comprising weak to strong, regular to irregular commarginal folds, two - four 

moderate to strong semi-regular growth pause depressions, entire covered with fine concentric 

plicae (?growth lines). 

 

DESCRIPTION:  Medium-sized Retroceramus, shells up to 120 mm long, outline subparabolic to 

subrhomboidal; L/H ratio 0.83 to 1.24. Shell moderately inflated, greatest inflation in 

anterodorsal region, growth axis prosocline, convex toward hingeline in juvenile, concave 

toward hingeline in adult. Beaks terminal to subterminal, prominent, prosogyral, narrow, 

pointed; protruding above hingeline by no more than three mm. Angle of obliquity 50° - 70° 

(Hayami, 1960). Dorsal margin straight, 1/3 - 1/2 length of shell. Posterior margin straight to 

slightly convex. Anterior margin forms smooth, even, weakly convex curve, in some specimens 

subparallel to posterior margin. Ventral and postero-ventral margins evenly convex. Hinge 

region with narrow, medium length ligamental plate, forms acute angle with commissure plane; 

<5° on left valve, 20° - 45° on right valve, bearing up to 12 subrectangular resilifer pits of more 

or less constant width, separated by narrower interspaces. Pits breach ventral margin of 

ligamental plate by no more than one mm. Ornament consists of weak to strong, regular to 

irregular commarginal folds, maximum 3/ cm; two - four moderate to strong semi-regular 

growth pause depressions, surface covered in addition with fine concentric plicae 1-2/ mm, 

strongest on ventral 1/3 to 1/2. Adductor scars and pallial line not seen. Dimensions of some of 

the best-preserved material are detailed below in Table 14. 

 

REMARKS:  The new species compares most closely with Retroceramus marwicki Speden in 

most morphological features: outline, nature of beaks, strength and style of ornament and angle 

of obliquity. The major difference between R. n. sp. A and R. marwicki is the much larger adult 

size of the Antarctic material; the largest measured is 115 mm in length for an incomplete 

specimen, whereas the largest R. marwicki recorded by Speden (1970) is 32 mm and 54 mm by 

Damborenea (1990). The new taxon also differs from R. marwicki by possessing a longer dorsal 
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margin between 1/3 & 1/2 entire shell length, a growth axis that is concave to the hingeline, and 

by the angle that the hinge plate makes with the plane of commissure; <5° in the left valve and 

20° - 45° for the right valve. R. n. sp. A also differs from the South American specimens of R. 

marwicki by a greater range in outline from subparabolic to subrhomboidal, and L/H ratio of 

0.83 - 1.24, the latter is subrhomboidal in outline and has a L/H ratio of 1.08 to 1.15. Generally 

R. n. sp. A is less inflated than R. marwicki. There is also a marked disparity in ages; R. 

marwicki is known from Bajocian age strata in New Zealand (Westermann et al., 2000) and 

Argentina (Damborenea, 1990), whereas R. n. sp. A is inferred to be of Early – Middle 

Kimmeridgian age based on association with Malayomaorica malayomaorica (Krumbeck). 

 

Table 14. Dimensions of Retroceramus n. sp. A in millimetres, angles δ and γ in degrees; those in brackets 

minima. 

Specimen Axial L L H L/H I/L δ γ 
R.7508.4.6 im lv (139) (120) (95) (1.26) 0.26 38 - 
R.7508.20.2 im rv 75 70 65 1.07 0.45 46 161 
R.7508.20.10 im rv 61 46 54 0.85 0.52 48 146 
R.7508.20.13 im rv 27 21 23 0.91 0.47 46 - 
R.7508.20.14 im rv 35 30 30 1 0.40 42 147 
R.7508.20.17a im rv 65 53 47 1.12 0.45 41 142 
R.7508.20.22 im lv 76 60 66 0.90 0.40 54 150 
R.7508.20.26 im rv 80 69 58 1.18 0.40 48 162 
R.7508.20.27 im rv 88 76 61 1.24 0.39 41 139 
R.7508.20.28 im rv 82 59 71 0.83 0.41 53 142 
R.7508.20.35 im lv 87 72 (64) (1.12) 0.33 47 145 
R.7508.20.54 im lv 43 36 32 1.12 0.44 47 145 
R.7508.20.55 im rv 45 36 35 1.02 0.55 38 - 
R.7508.20.59a im lv 71 (55) 59 (0.93) 0.44 48 150 
R.7508.20.61 im rv 70 60 64 0.93 0.50 48 155 
R.7508.20.62 im rv 80 69 59 1.17 0.34 42 157 
R.7508.20.76 im rv 45 32 32 1 0.56 41 139 
R.7508.24.27 im lv 53 45 45 1 0.49 49 141 
R.7509.2.12 im lv (43) (39) (38) (1.02) 0.45 49 160 

 

The material collected in the USGS 1977/1978 Expedition is tentatively included in the species. 

Locality Ke112 is R.7508.17 (Figure 4). A single, incomplete, moderately well preserved latex 

cast, Ke112.14 was the only specimen studied. It was completely flattened during lithification 

but appears to be similar to the material collected in this study. All specimens from locality 

Ke112 were identified as Inoceramus sp. by Thomson (1978) which suggests he believed them 

to represent a single taxon. Based on the identification of the latex cast as R. n. sp. A, the 

observations of Thomson (1978), and the fact that only one species is recognised from the 

outcrop, the USGS material is here believed to be conspecific. 
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AGE:  Late Oxfordian – Late Kimmeridgian. 

Retroceramus (Retroceramus) cf. stehni Damborenea, 1990 Pl. 10, Figs. 1-12 

1981  Retroceramus haasti-subhaasti group, Crame, fig. 2e 

cf. 1990 Retroceramus stehni, Damborenea, figs. 8.3; 11.5-11; 14.1-8; 15.1-7; 16.1-10, 17 

(see full synonymy therein) 

 

MATERIAL:  Numerous mostly incomplete, poorly to moderately well preserved, internal and 

external moulds from outcrops R.7517 and R.7519 in the Hauberg Mountains (Figs. 6 & 7) and 

material collected in the USGS 1977/1978 Expedition. BAS specimen numbers: 

Novocin Peak 

R.7517.2.1-4; R.7517.3.1-10; R.7517.5.1, 2, 6-8, 11, 12, 15, 17, 22, 24, 26-28, 31-35, 39-42, 52; 

R.7517.6.1-6; R.7517.7.1; R.7517.8.9, 10, 12; R.7517.9.1-3; R.7517.10.1; R.7517.12.1, 2, 4-14, 

16-18, 20, 22, 23, 26-43, 45-57, 59, 63, 65, 69-72, 74-76, 79, 81, 82-84; R.7517.14.17; 

R.7517.15.1, 3-7, 10, 14, 15, 17-21, 29, 30; R.7517.19.2; R.7517.20.1, 2, 5, 6, 10, 11, 13; 

R.7517.22.1. 

Hauberg Mountains ‘Long Ridge’ 

R.7519.3.2; R.7519.5.8; R.7519.7.1-3, 7, 8; R.7519.21.2; R.7519.41.1, 2, 4, 6, 8, 14, 15, 18, 20, 

23-25, 27, 33, 36, 39-40, 42, 50, 51, 56, 57, 59, 63, 66-68, 71-74, 78; R.7519.43.1, 2, 4, 5; 

R.7519.44.3, 5, 8, 11, 12, 14, 15, 17, 18, 22, 23; R.7519.45.1-12; R.7519.46.5, 7; R.7519.47.1-3, 

5-10; R.7519.48.1-6, 8, 9, 14; R.7519.50.2-5, 11, 13-15; R.7519.54.1-3, 6, 8-19; R.7519.55.1, 3; 

R.7519.56.1-9, 13-15, 18-23, 26, 27, 29, 32, 33, 36; R.7519.57.1, 66. 

USGS Specimen numbers: By10.3, 4a, b; By23.1, 5-7, 12, 13; Th12.2; Th19.3, 6, 9; V123.1. 

 

DESCRIPTION:  Highly inequilateral, large, mytiliform Retroceramus up to 188 mm long, 182 

mm high, 238 mm axial length; weakly to moderately inflated shells ranging from 25 mm to 38 

mm in adult (single valve), maximum inflation mid axial length; thin-shelled (2 - 4 mm in 

adult); growth axis prosocline, occasionally convex toward hingelinge in juvenile, generally 

concave toward hingeline; beaks terminal, prominent, prosogyral, narrow to broad, pointed; 

protruding above hingeline by no more than 5 mm. Angle of obliquity ranges from 34° - 48°; 

dorsal margin straight, 1/3 - 1/2 length of shell; posterior margin straight to slightly convex; 

anterior margin straight to slightly convex, makes angle of 60° - 85° with dorsal margin; weak 

sulcus oblique to and approaching perpendicular to plane of commissure, devoid of ornament, 

extends from immediately beneath beak for 1/2 - 2/3 height of valve, up to 20 mm wide; ventral 

and posteroventral margins evenly convex, making smooth curve. Hinge region with narrow 
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ligamental plate 1/3 - 1/2 length of shell, forming acute angle with commissure plane: <5° on LV, 

c. 20° on RV, bearing up to 15 subequal subrectangular resilifer pits 2 - 3 mm wide. Ornament 

consisting of weak to strong, symmetrical, commarginal folds that cross entire shell surface 

except for posterior wing and anterodorsal sulcus, separated by smooth interspaces that 

gradually increase evenly in spacing from one to up to four times fold width, rarely with weak 

secondary folds. Folds round topped, rarely sharp, even strength across most of disc, weakening 

slightly on lateral margins; fine growth lines seen on well preserved external moulds, c. 3 - 4 

mm spacing. Adductor scars and pallial line not seen. Dimensions of adult specimens detailed in 

Table 15. 

 

REMARKS:  The new collection consists mostly of incomplete material, with only five complete 

or nearly complete specimens, and is most similar to R. stehni Damborenea in many 

morphological aspects. The new material shares with R. stehni a mytiliform outline, a growth 

axis that is initially convex then concave in later stages, long hingeline, coarse ornament, and 

anterior margin initially convex below beak then concave. However, some consistent differences 

are observed. In contrast with R. stehni the ornament of the new specimens is commonly present 

immediately behind the beak, never fades on the dorsal-posterodorsal region, does not increase 

in slope in the anterodorsal area, maximum inflation is mid-length, and not one of the new 

specimens displays a subrhomboidal outline. Some specimens of R. cf. stehni also have 

secondary folds. For the reasons outlined above the new material is considered most similar to 

R. stehni, but cannot be placed with confidence in the species. Many of the differences outlined 

above are in ornament, and current thinking is that separation based primarily on ornament is 

not preferable. However, the consistent differences in ornament, variation in outline, and paucity 

of complete specimens are enough to warrant the material being left in open nomenclature. If 

specimen R.7519.54.1 was the only example known from that locality, it would be identified 

with little hesitation as R. stehni, however more material exists that shows the differences 

mentioned earlier. Some specimens of R. cf. stehni show finer, more closely spaced R. 

patagonicus - like folds (Damborenea, 1990) across most of the disc. This feature is seen in 

some material referred to as R. stehni by Damborenea (1990, p. 753), but is restricted to the 

umbonal region and is always followed by a commarginal depression and then the typical coarse 

R. stehni folds. Presence of the R. patagonicus - like ornament on the entire disc of R. cf. stehni 

is suggestive of it being derived from the former and possibly a precursor to R. stehni. No 

identifiable ammonites occur with the material; if subsequent identification demonstrates that 

they are older than uppermost Upper Bathonian it supports the suggestion made above. The 

broadly spaced folds of R. cf. stehni are comparable in size and spacing to similar sized 
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examples of R. haasti (Hochstetter) seen in the University of Auckland collections, and to an 

articulated specimen figured by Crame (1982a, p. 571, pl. 57, figs. 1 & 2). In the latter the folds 

exhibit an assymetry, with crests curved toward the posteroventral margin, whereas in R. cf. 

stehni the folds are symmetrical. The weaker, secondary folds seen on R. cf stehni, a feature 

uncommon in retroceramids, are also possessed by a another Antarctic form, R.(R.) sp nov. 1 

figured by Crame (1982a, p. 584, text-fig. 6). The outline of the latter is much narrower than 

that of R. cf stehni, and it is believed to be significantly younger, of Middle Kimmeridgian - 

Tithonian age (Crame, 1982a). A number of specimens collected in the USGS 1977/1978 

Expedition are included in R. cf stehni. Plaster-of-paris and latex casts were borrowed from 

BAS for this project. 

Retroceramus stehni was originally described from Argentina (Damborenea, 1990), is known 

from New Zealand (Damborenea & Mancenido, 1992), and the Antarctic Peninsula (Thomson, 

1982a; Damborenea, 1996). Its presence would therefore not be unexpected in the Latady 

Formation based on its known paleogeographic distribution. 

Table 15. Dimensions of complete adult specimens of Retroceramus cf. stehni in millimetres, angle δ in 

degrees. 

Specimen Axial L L H L/H I I/L δ 
R.7519.54.1 im rv 218 172 165 1.04 62 0.36 41 
R.7519.54.2 im lv 238 188 182 1.03 50 0.26 39 
By23.12 steinkern 204 173 165 1.04 76 0.43 35 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Retroceramus (Retroceramus) sp. B. cf. galoi (Boehm, 1907) Pl. 11 Figure 9 

1978 Inoceramus (Mytiloides) subhaasti, Quilty, p. 1055, figs. 37-39. 

2003 Retroceramus cf. galoi, Boyd, p. 84, fig. 5.3B & E (see synonymy therein) 

 

MATERIAL:  A single well-preserved, almost complete internal mould of an articulated, partially 

gaping specimen; Th65.43 was collected in the 1977 USGS 1977/1978 Expedition (see 

introduction). Locality Th65.43 is situated near R.7507.7 (Figure 2). 

 

REMARKS:  No specimens resembling R. subhaasti described by Quilty (1978) were collected 

during the course of fieldwork for this project. Quilty (1978) compared the Antarctic material 

with specimens of Retroceramus in the New Zealand Geological Survey collections. Despite the 

New Zealand workers recognising the local form as R. subhaasti , or R. cf./aff. subhaasti, Quilty 

(1978) (?inadvertently) lists the Antarctic material as R. subhaasti, but does note that it is 
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conspecific with a specimen referred to as R. cf. R. galoi by Speden (1970). Specimen Th65.43 

is identical to an articulated, partially gaping specimen figured by Quilty (1978, p. 1055, fig. 39) 

and undoubtedly conspecific. Quilty (1978) referred material from localities Q2 and Q11b to R. 

subhaasti. No other retroceramids are known from Q11b. The outline of the sole specimen 

referred to R. subhaasti from Q2 (Quilty, 1978, p. 1055, fig 39) is similar to both R. galoi and R. 

subhaasti. The ornament is most similar to typical examples of the latter, but is occasionally 

seen on the former. Specific identification of the retroceramids based primarily on outline is 

currently preferred, as ornamentation can vary greatly (Crame, 1982a; Boyd, 2003). The single 

internal mould from Q2 is only tentatively included with the Antarctic R. subhaasti as the 

complete outline is unknown and it is found with specimens of R. galoi. A comprehensive 

statistical study on retroceramid outline by Boyd (2003) has resulted in all specimens formerly 

identified as R. cf./aff. subhaasti from the North Island in New Zealand (to which that study was 

restricted) now referred to as R. cf. galoi to more correctly reflect their affinities. Although the 

original specimens upon which the description for the Antarctic form of R. subhaasti were not 

examined in this study, the Antarctic form is considered to be conspecific with the New Zealand 

R. cf. galoi. 

 

AGE:  mid Early Kimmeridgian – mid Late Kimmeridgian 

 

Retroceramus (Retroceramus) sp. C ?cf. galoi (Boehm, 1907)  Pl. 11 Figs. 1 & 7 

?2003  Retroceramus cf. galoi, Boyd, p. 84, fig. 5.3, B, E 

 

MATERIAL:  24 poorly preserved fragmentary internal and external moulds from outcrop R.7518 

in the Hauberg Mountains (Figure 5), comprising five localities. BAS specimen numbers: 

R.7518.1.1; R.7518.2.1-6, 13, 14, 17, 33, 44, 46, 51, 52, 61; R.7518.3.1; R.7518.4.1; 

R.7518.5.1, 5-10. 

 

DESCRIPTION:  Large, weakly inflated rounded-rectangular to pyriform Retroceramus (largest 

recorded at least 125 mm long, 130 mm high). Ornament consisting of weak to strong, 

symmetrical, commarginal folds that appear to cross entire shell surface, separated by smooth 

interspaces that gradually increase evenly in spacing from one to up to four times fold width, 

rarely with weak secondary folds. Folds round topped, with fine growth lines. Adductor scars 

and pallial line not seen. 

 



Chapter 3 Systematics 

 76

REMARKS:  What little morphology is preserved agrees with the descriptions of R. cf. galoi and 

R. cf. stehni. Retroceramus cf. galoi is preferred, based on association with M. malayomaorica, 

but the material is too fragmentary and poorly preserved to be certain of inclusion in either 

species. 

 

AGE:  mid Early Kimmeridgian – mid Late Kimmeridgian 

Retroceramus (Retroceramus) aff. galoi (Boehm, 1907) Pl. 8, Figs. 1-8 

aff.1907 Inoceramus galoi Boehm, p. 68, pl. 9, figs. 10-14; pl. 10, figs. 1a-c 

aff.1978 Inoceramus (Mytiloides) galoi, Quilty, p. 1051, figs. 23-34 (see synonymy 

therein) 

aff.2003 Retroceramus (Retroceramus) galoi, Boyd, p. 84, fig. 5.3A & D (see synonymy 

therein) 

 

MATERIAL:  Numerous, mostly incomplete, internal and external moulds from outcrop R.7514 

consisting of 10 localities in the Bean Peaks area of the Hauberg Mountains (Figure 3). BAS 

specimen numbers: R.7514.1.1-4; R.7514.2.1-11; R.7514.3.2-6, 8; R.7514.4.1, 2; R.7514.7.1; 

R.7514.8.1-47; R.7514.9.1-34; R.7514.10.1-18; R.7514.13.1; R.7514.14.1-28. 

 

DESCRIPTION:  Moderate sized Retroceramus (largest is145 mm long), inequilateral. Outline 

subelliptical to pyriform, elongate posteroventrally; L/H ratio 1 - 1.12. Dorsal margin straight c. 
1 /3 shell length, posterodorsal margin evenly weakly curved; meets moderately curved 

posteroventral margin; anterior margin weakly convex with weak sulcus devoid of ornament 

extending from immediately beneath beak to between 1/2 - 2/3 height of valve; anterior margin 

meets dorsal margin at 65° - 75°. Adult moderately inflated, juvenile slightly more so, greatest 

inflation at c. 1/2 height, or slightly closer to umbo; growth axis prosocline, straight or slightly 

concave toward straight hingeline. Beaks terminal, prominent, prosogyral, narrow, pointed, 

protruding above hingeline by no more than eight mm; anterior auricle much reduced or absent. 

Angle of obliquity 40° - 44°. Hinge region with narrow, medium length ligamental plate, forms 

c.45° angle with commissure plane on left valve, unknown on right valve, bearing at least 6 

subrectangular resilifer pits that decrease slightly in width posteriorly, separated by slightly 

narrower interspaces (measured on sub-adult specimen). Prominent ornament of moderate to 

strong, narrow to moderately broad, rounded commarginal folds 2 - 4/cm; smoothly concave 

interspaces range from equal to twice fold width; fold strength and interspace affected by 

outline, if ‘slender’ form, folds moderately coarse, tending toward asymmetric, skewed away 
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from umbo, with broad interspaces increasing regularly from umbo to up to twice fold width; if 

typical form, folds moderately strong, symmetrical, interspaces at fold or 1.5 times fold width; 

for ‘rounder’ form folds moderately strong, symmetrical, interspaces fold width. Adductor scars 

and pallial line not seen. 

 

REMARKS:  Due to the fragmentary nature of the majority of the material the description is based 

on the three complete (one adult, two juvenile), and selected partial specimens. Specimen 

R.7514.10.1 is most similar in outline and ornament to comparable sized specimens of R. galoi 

from New Zealand. The only difference is the slimmer posterior in R. aff. galoi, whereas typical 

R. galoi are more regularly curved in the posteroventral to anteroventral region. Specimen 

R.7514.10.3 has folds comparable in regularity, spacing, and cross-sectional outline to R. 

everesti Oppel but differs by its subcircular to parabolic outline. In this respect it bears some 

resemblance to an example of R. patagonicus Phillippi figured by Damborenea (1990, p. 745, 

fig. 10.13). The specimen is also comparable in ornament regularity and outline with R. galoi, 

differing only by the closer spacing of the folds. Specimen R.7514.8.1 has a slender, pyriform 

outline, with ornament of moderately coarse folds tending toward asymmetric, most similar to 

that possessed by some forms of R. cf. galoi (Boyd, 2003). As demonstrated above R. aff. galoi 

is most similar to R. galoi, but has a range of outline and ornament greater than that recognised 

for that species. Also, the oldest age for R. aff. galoi of ?Middle Kimmeridgian is younger than 

the youngest known age of R. galoi of Early Kimmeridgian. Based on the morphology, and in 

line with current thinking, the material is interpreted as a single, variable taxon, with 

R.7514.10.1 the typical form, and the two end members represented by R.7514.10.3 and 

R.7514.8.1. 

Retroceramus aff. galoi forms part of a distinctive fauna restricted to a single outcrop in the 

Bean Peaks area of the Hauberg Mountains. The fauna is dominated by Malayomaorica 

occidentalis, with occasional, mostly fragmentary pieces of R. aff. galoi, rare indeterminate 

belemnites, a single indeterminate ammonite, and a partial marine reptile tooth. Placement of the 

new material into a single species is supported by it being a part of a unique fauna that is only 

recognised from the one outcrop in the Latady Formation. Malayomaorica occidentalis was first 

recorded from the Falkland Plateau (Jones & Plafker, 1977; Jeletzky, 1983), associated with 

Inoceramus (now Retroceramus) sp. A (cf. ex. gr. haasti/subhaasti), and unidentified 

ammonites and belemnites. The retroceramid specimens deteriorated before being photographed 

and “may well belong to the I. haasti/subhaasti group”, but were “too fragmentary to be 

assigned definitely to any of the Late Jurassic species groups of Indo-Pacific inoceramids sensu 

lato” (Jeletzky, 1983, p. 959). Some specimens of R. aff. galoi possess ornament similar to R. cf. 
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galoi (Boyd, 2003). The probable new species Retroceramus aff. galoi is most likely conspecific 

with Inoceramus (now Retroceramus) sp. A described by Jeletzky (1983) which may explain 

why he could not place it into any known species. 

 

AGE:  Late Kimmeridgian – mid Middle Tithonian 

Retroceramus (Retroceramus) sp. indet. D. Pl. 11, Figs. 3, 4, 10, 12 

MATERIAL:  Four incomplete internal and external moulds from BAS outcrop and localities 

R.7521.1, R.7521.2 and R.7522.6 in the Wilkins Mountains (Figure. 8). BAS specimen number 

R.7521.1.4 is an internal mould of the umbonal region of a left valve; R.7521.2.3 is an external 

mould of the posterodorsal area of a right valve; R.7522.6.17 and R.7522.6.18 are internal and 

external moulds respectively of a single left valve. 

 

DESCRIPTION:  ?Small Retroceramus, beak terminal to subterminal, subparabolic outline, growth 

axis prosocline, concave toward hingeline. Ornament of symmetrical, slightly irregularly 

spaced, commarginal folds. 

 

REMARKS:  The specimens are confidently placed in the genus Retroceramus; the prominent 

beak, umbonal outline and ornament are typical of the genus. Identification to species level is 

impossible due to the fragmentary nature and poor preservation of the material. 

 

AGE:  latest Late Bathonian – Late Kimmeridgian 

Retroceramus (Retroceramus) sp indet. E Pl. 11, Figure 13 

MATERIAL:  A single, incomplete internal mould of a right valve (posterior missing) from the 

Wilkins Mountains (Figure 8). BAS specimen number: R.7522.8.1. 

 

DESCRIPTION:  ?Subovate outline, dorsal margin forming 115° angle with anterodorsal margin; 

growth axis orthocline, convex toward posterior. Angle of obliquity 80°. Ornament symmetrical, 

slightly irregular, commarginal folds. Hinge plate inclined 25° to plane of commissure; at least 8 

subrectangular ligament pits. 

 

REMARKS:  This specimen is easily assigned to the genus. It is indeterminate to species level, 

but separated here due to the major difference in outline to all other Retroceramids in New 

Zealand and South America. 
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AGE:  ?latest Late Bathonian – latest Early Callovian 

Retroceramus (Retroceramus) sp. indet. F Pl. 11, Figs. 11 & 14 

MATERIAL:  Four slightly distorted specimens from two localities on outcrop R.7522 in the 

Wilkins Mountains (Figure 8). BAS specimen R.7522.5.2 is a partial, internal mould of an 

articulated specimen, with the ?left valve 2/3 complete, right valve obscured and beak missing; 

R.7522.5.13 is the external mould of the left valve; R.7522.10.1 is an external mould of a ?left 

valve and R.7522.10.13 a fragmentary external mould of a beak. 

 

DESCRIPTION:  Outline unknown, but appears subquadrate, growth axis prosocline, straight. 

Valves quite inflated for genus. Ornament of symmetrical, closely spaced, deep, concentric folds 

with rounded cross-section, 1.5 mm - 3 mm wide, with equal, smooth interspaces. 

 

REMARKS:  The specimens are placed in the genus based mostly on ornament and outline, and 

grouped together as they all bear ornament of similar spacing and strength. The few, 

fragmentary, distorted, poorly preserved specimens cannot be placed with certainty into any 

existing species of Retroceramus and indeed may not even be correctly placed here. The closely 

spaced concentric folds are most similar with R. everesti, which is known from strata of latest 

Jurassic to early Cretaceous (late Tithonian - Berriasian) age on Alexander Island (Crame, 

1982a). Specimen R.7522.10.1 appears to have been damaged during growth. 

 

AGE:  ?latest Late Bathonian – latest Early Callovian 

 

?Retroceramidae gen. et sp. indet. 

MATERIAL:  Five specimens bearing fragmentary pieces of shell from three localities at Cape 

Zumberge (Figure 1C). BAS specimen numbers R.7516.1, R.7516.2 and R.7516.3. The 

carbonate has not been dissolved and is preserved as prismatic needles. BAS specimen numbers: 

R.7516.1.101, 104, 105; R.7516.2.22; R.7516.3.4. 

 

REMARKS:  The material is assigned questionably to the Family Retroceramidae based only on 

the prismatic nature of the shell, and may just as easily be placed in either Inoceramidae or 

Isognomonidae. Only sections of the shell are seen, which are folded weakly in broad, low 

amplitude curves. 
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AGE:  latest Late Tithonian 

Superfamily PECTINACEA Rafinesque, 1815 

DIAGNOSIS:  Adult shells generally circular, monomyarian, subequilateral, with winglike 

extensions of the hinge margin (auricles); pleurothetic, with RV underneath when at rest; free, 

byssate or cemented, with byssal notch below right anterior auricle in most genera, at least in 

juveniles; sculpture commonly radial, becoming plicate in some advanced forms; main inner 

layer of shell nacreous or crossed-lamellar in Paleozoic, becoming foliate calcite in Mesozoic, 

usually with thin outer prismatic layer, especially in RV; ligament area alivincular, diverging 

upward in most Paleozoic froms, becoming internal in most post-Paleozoic shells (after Cox, 

1969a). Ordovician – Recent; Cosmopolitan. 

Family OXYTOMIDAE Ichikawa, 1958 

DIAGNOSIS:  Subcircular, subovate or lunate, commonly but not invariably strongly inequivalve, 

inequilateral; right anterior auricle small, subauricular notch deep; ligamental area external in 

RV and usually also in LV; more or less oblique ligamental groove present, sloping backward 

from beak; hinge edentulous or with interlocking protuberances and recesses; pallial line 

discontinuous, broken up into series of pits; ornament predominantly radial, commonly weaker 

in RV than in LV; inner ostracum calcitic, with crossed lamellar structure, outer ostracum of RV 

prismatic (after Cox, 1969a). Lower Permian – Upper Cretaceous; Cosmopolitan. 

Genus Oxytoma Meek, 1864 

TYPE SPECIES:  Avicula muensteri Bronn, 1830 (=A. inequivalvis J. Sowerby, 1819), Jurassic; 

Europe. 

 

DIAGNOSIS:  Suborbicular and acline to ovate or broadly lunate and prosocline; valves 

commonly discordant, LV varying in convexity with umbo protruding, RV flat of feebly 

convex; posterior wing of both valves more or less elongated, sharply pointed, left anterior wing 

small, subauricular notch deep, acute, with ctenolium; angular projection of shell margin 

extending on inner side of notch; ligamental area almost parallel with plane of valve margin in 

LV, almost perpendicular to it in RV; no hinge teeth (after Cox, 1969a). Upper Triassic – Upper 

Cretaceous; Cosmopolitan. 

Subgenus Oxytoma Meek, 1864 
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DIAGNOSIS:  Medium-sized; LV with ribs and riblets commonly three orders of strength, 

primary ribs well separated; only first of first two orders present on some specimens; RV 

smooth or with weak radial threads; adductor scar placed somewhat posteriorly (after Cox, 

1969a). Upper Triassic – Upper Cretaceous; Cosmopolitan. 

Oxytoma trechmanni Quilty, 1983 Pl. 11, Figs. 2, 5, 6 

1983 Oxytoma trechmanni Quilty, p. 398, figs. 9, 10 (see synonymy therein) 

 

MATERIAL:  Numerous internal and external moulds of generally fragmentary, poor to 

moderately well preserved specimens from 13 localities, four outcrops in the Behrendt 

Mountains (Figure 2). BAS specimen numbers: R.7505.2.8, 9, 81, 82; R.7505.4.16, 26; 

R.7505.5.2, 3; R.7505.7.2, 4, 5, 7-10, 12-14, 16, 17; R.7505.11.1, 8, 10-13, 17; R.7505.12.46, 

47; R.7506.4.5; R.7506.5.4; R.7506.8.1-18, 34, 35, 49, 52, 53, 76, 84; R.7506.10.9-11; 

R.7507.3.4; R.7507.6.42. 

Two fragmentary specimens, R.7504.3.44 and R.7517.27.7 from the Behrendt Mountains and 

Novocin Peak in the Hauberg Mountains respectively (Figs. 2, 5, 6) are tentatively identified as 

O. trechmanni. Poor preservation precludes definite specific identification. 

 

DIAGNOSIS:  Shell rather flat, initially acline, changing to strongly prosocline; umbo at about 

anterior quarter of hingeline. Radial ribs of 3 types: up to 15 strong primaries; weaker secondary 

(usually one between each strong pair); and up to five fine tertiary riblets on the flat interspaces 

(Quilty, 1978). 

Table 16. Dimensions of Oxytoma trechmanni in millimetres. 

Specimen L H I 
R.7505.4.16 IM LV 38 40 10
R.7505.12.47 EM LV 33 29 8 
R.7506.8.6 EM LV 40 52 12
R.7507.6.42 IM RV 9 10.5 - 
UTGD87316a (type) LV 25 26 5 
UTGD87337a (paratype) RV 35 36 7 

 

REMARKS:  Despite much of the new material being fragmentary, it corresponds closely with 

Quilty’s (1983) original description and is easily identified as O. trechmanni. The unique 

ornament is the most diagnostic character of the species and is readily recognized in the field. 

The few complete specimens possess comparable dimensions to those of the type material (see 

Table 16). Oxytoma trechmanni is now known in the Latady Formation from 11 localities in the 

Behrendt Mountains. Specimen R.7517.27.7 is only tentatively included as it is a small 
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fragment. If the identification of the specimen from locality R.7517 is correct, the geographic 

range increases considerably to include the Hauberg Mountains. 

 

AGE:  latest Early Bajocian (Antarctica); early Late Bathonian – mid Early Kimmeridgian (Zone 

2 of Hudson, 2003: mid Late Temaikan – Middle Heterian) (New Zealand) 

Oxytoma n. sp. Pl. 12, Figs. 1-4 

1983 Oxytoma sp. Quilty, p. 398, fig. 11. 

 

MATERIAL:  An almost complete internal and external mould of a right valve of a single 

specimen from locality R.7506.8, an external mould of a right valve from locality R.7505.5, an 

internal and external mould of a single specimen, and an external mould from locality 

R.7505.11. All three localities are in the Behrendt Mountains (Figure 3). BAS specimen 

numbers: R.7505.5.3; R.7505.11.1, 8, 12; R.7506.8.52, 53. 

 

DESCRIPTION (emended after Quilty, 1983):  Main body of valve subcircular, maximum length 

recorded 16.5 mm, height 16 mm, inflation of right valve 1.8 mm; umbo 5 mm from anterior 

margin of disc. Hinge-line extends at least 4 mm anterior of umbo, at least 12 mm posterior to it; 

angle between hinge-line and midline of shell 115º. Anterior auricle small, delineated by weak 

auricular sulcus that forms angle of 35º with hinge line; posterior auricle prominent, separated 

from body of shell by weak auricular sulcus that makes angle of 35º with hinge line. Surface 

sculpture of weak radial ribs of two strengths; 10-12 primary ribs of c. 1 mm spacing, and 

weaker, secondary ribs that lie half way between each pair of primaries. Dentition not preserved. 

Dimensions are detailed below in Table 17. 

Table 17. Dimensions of Oxytoma n. sp. in millimetres; those in brackets considered minima. 

Specimen L H I LA LH LPA
R.7505.5.3 RV 12 12 1.2 4.5 (11) (7.5)
R.7505.11.8 RV 9 9 1 3.5 (8) (5) 
R.7505.11.1 & 12 RV 15 14 1.5 5 (16) (12) 
R.7506.8.52 & 53 RV 14 14 1.8 4.5 (12) (9.5)
UTGD87314 (type) RV 16.5 16 1.5 6.5 17.5 16.5 

 

REMARKS:  Specimen R.7506.8.52 is almost identical with that figured by Quilty (1983) in all 

morphologic characters and is unmistakably the same taxon. Unfortunately, the replacement of 

calcitic material by limonite has obscured fine details. However, the external mould of that 

specimen and R.7505.11.1 bear the weak radial ribs that are known on the New Zealand form 

with which Quilty (1983) originally compared the specimen, and the absence of which was the 
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only difference. The Antarctic specimens are probably conspecific with the contemporaneous 

New Zealand Temaikan specimen (NZGS 6592). The ornament is able to be more fully 

described here because of the discovery of external moulds. The associated internal moulds bear 

no traces of the surface sculpture, a feature noted by Quilty (1983). All but one of the new 

specimens bear what could be interpreted as a byssal notch, a feature tentatively suggested by 

Quilty (1983). 

Oxytoma n. sp is now known from three localities in the Latady Formation; Localities R.7505.5, 

R.7505.11, and R.7506.8 which is Locality 10 of Quilty (1983), and most likely from New 

Zealand. 

 

AGE:  latest Early Bajocian 

?Oxytoma sp indet. 

1978 ?Oxytoma juv. sp. indet., Quilty, p. 1055, fig. 45. 

 

REMARKS:  No specimens resembling that described and figured by Quilty (1978) were found 

during the fieldwork for this project. 

 

AGE:  mid Middle – Late Callovian 

Genus Meleagrinella Whitfield, 1885 

TYPE SPECIES:  Avicula curta Hall, 1852, Jurassic; USA 

 

DIAGNOSIS:  Small to medium-sized, subcircular; left valve strongly convex, right valve flat or 

feebly convex, right valve smaller than left, usually with small pointed posterior wings but no 

left anterior wing; right anterior auricle small, with deep, narrow subcircular notch; ligamental 

area almost in plane of valve margins in left valve, at right angles to it in right valve; ligamental 

pit broadly triangular, tooth like protuberance anterior to it in left valve, which has narrow, 

commonly squamose radial riblets; right valve smooth or with weak radial riblets (after Cox, 

1969a). Upper Triassic (Norian) – Upper Jurassic; Cosmopolitan. 

Meleagrinella n. sp. Pl. 12, Figs. 5-7 

1978 Meleagrinella cf. M. echinata (Smith, 1817), Quilty, p. 1055, figs. 46, 47. 

1978 Meleagrinella. sp., Quilty, p. 1055, fig. 49. 

1983 Meleagrinella sp, Hudson, p.108, pl. 2.2-2.4 (full synonymy therein). 
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MATERIAL:  Internal and external moulds from three outcrops R.7504, R.7519, and R.7520 in 

the Behrendt, Hauberg and Wilkins Mountains respectively (Figs. 2, 7, 8) comprising 11 

localities. BAS specimen numbers: R.7504.3.37, 75; R.7519.5.25; R.7519.16.2, 11, 12; 

R.7519.17.7, 12, 16, 18, 32, 34, 35, 37, 40, 60,66; R.7519.27.1, 2, 4, 6-8, 10, 11, 14-19; 

R.7519.30.1; R.7519.35.3, 12, 13, 16; R.7519.37.3, 6, 7, 9, 10; R.7519.57.22; R.7519.60.2, 4, 5, 

7-11, 17-21, 23, 26, 28-33, 35-37, 40, 42-44; R.7520.1.6, 8. 

 

DIAGNOSIS:  Small to medium sized Meleagrinella, right valve generally more circular and 

smaller than left. Left valve with strong, primary rounded costae, separated by moderately wide 

flat interspaces; secondary ribs appear by insertion near ventral margin (equal or subequal to 

primaries at margin), tertiary ribs rare, weak if present (after Hudson, 1983). 

Table 18. Dimensions of Meleagrinella n. sp. in millimetres, those in brackets minima. 

Specimen L H I No. of ribs
R.7504.3.75 em lv (12.5) (10) 3 34 
R.7519.27.1A em lv (11) (9) - 29 
R.7519.27.1B em lv 13 11 3 32 
R.7519.27.1C em lv 10.5 9 2.5 - 
R.7519.27.4A em lv (12) (15) 2.5 35 
R.7519.27.4B im lv (14) (16) 3.5 - 
R.7519.27.7A im rv 7.5 6.5 1 - 
R.7519.27.7B em lv (9) (7.5) 1.5 31 
R.7519.27.8A em lv 7.5 (6.5) 2 - 
R.7519.27.8B em lv (10.5) (10) 3 - 
R.7519.27.19 em lv (11.5) (11.5) 2.5 41 
R.7519.35.12A im lv 8.5 8.5 3 33 
R.7519.60.2A im lv 8 8.5 2.5 - 
R.7519.60.2B im lv 10 8.5 2.5 - 
R.7519.60.2C im lv 9 9 2.5 - 
R.7519.60.2E im rv 7 8 1.5 - 
R.7519.60.8A em lv (14) (15) 2 31 
R.7519.60.8B im lv (14) (14) 1.5 26 
R.7519.60.8C im lv 15 13.5 2 33 
R.7519.60.8D im rv (14) 13 1 - 
R.7519.60.32A im lv 8.5 10 2 35 
R.7519.60.32B im lv 15 14 3 37 

 

REMARKS:  The new material possesses all the diagnostic characters of the species and is easily 

placed there. Dimensions of some of the best preserved material are detailed in Table 18. Quilty 

(1978) compared the Antarctic and New Zealand material with M. echinata Smith noting “a 

difference in the characters of the ribs between M. echinata and the Antarctic specimens” 

(Quilty, 1978, p. 1054). That move was further strengthened by Hudson (1983), who proposed 

that the New Zealand material comprised a new species. The range of number of ribs in the new 
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material is 26 – 41, comparable to that described by Hudson (1983) of 25 – 42. Ribbing on the 

RV of both the new and New Zealand material is subdued. 

Meleagrinella sp (Quilty, 1978) consists of two specimens that were not included in M. cf. M 

echinata by Quilty (1978), the biggest by its larger size and broad ribs, and the smaller by its 

ribbing. The maximum size of a left valve recorded by Hudson (1983) is 15 mm x 17 mm, who 

also noted that M. sp. is “rather variable in appearance with the occasional specimen 

approaching echinata” (Hudson, 1983, p. 93). Based on the above the two specimens are 

included in M. n. sp. Meleagrinella n. sp. occurs in fine to medium sandstone, usually in high 

numbers with a greater proportion of left to right valves in both New Zealand (Hudson, 1983) 

and the Latady Formation. This study increases the localities where Meleagrinella n. sp. is 

known in the Latady Formation from two to seven and greatly increases the geographic range 

from New Zealand to now include West Antarctica. 

 

AGE:  latest Late Bathonian – latest Early Kimmeridgian (Antarctica); Aalenian – Middle 

Bathonian (early Middle – Late Temaikan) (New Zealand) 

?Meleagrinella juv. sp. indet. 

1978 ?Meleagrinella juv. sp indet., Quilty, p.1055, fig. 48. 

 

REMARKS: No specimens fitting the description for this species were found during this study. 

Locality Q11A southern Behrendt Mountains  

 

AGE:  mid Middle – Late Callovian 

?Oxytomidae gen. et sp. indet. Pl. 11, Figure 8 

MATERIAL:  Almost complete internal and external moulds of the RV and LV of a single 

specimen, and about eight fragmentary internal and external moulds on two slabs of mudstone 

from locality R.7516.1 at Cape Zumberge (Figure 1C). BAS specimen numbers: R.7516.1.98 

and R.7516.1.100. The dimensions of the almost complete specimen are: LV 13 x 11 mm (L x 

H), 2 mm inflation; RV 13 x 9 mm, 3 mm inflation. All are minima and the RV has been 

slightly compressed dorso-ventrally. Some of the fragments suggest slightly larger sizes of c. 25 

x 21 mm. 
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DESCRIPTION:  Outline apparently subcircular, longer than high, subequivalve, inequilateral. 

Ornament of moderate strength radial folds. Byssal notch narrow, triangular, at least 1.5 mm 

long. No hinge details seen. 

 

REMARKS:  The new material is in agreement with the diagnosis for Oxytomidae, but is an 

atypical example, with similar sized and weakly inequilateral valves. The paucity and 

fragmentary nature of the specimens preclude assignment to any lower classification. 

 

AGE:  latest Late Tithonian 

Family ENTOLIIDAE Korobkov 1960 

Genus Entolium Meek, 1865 

TYPE SPECIES:  Pecten demissus Phillips, Middle Jurassic (Bajocian); Germany. 

 

DIAGNOSIS:  Byssal notch lacking at any stage; margins closed laterally; incised ligamental area 

usually present and extending parallel to hinge line on each side of ligamental pit; auricular 

crura present (Cox, 1969a). Middle Triassic – Upper Cretaceous ; Cosmopolitan. 

Subgenus Entolium Meek 1865 

TYPE SPECIES:  Entolium (Entolium) demissum Phillips, Middle Jurassic (Bajocian); Germany. 

 

DIAGNOSIS:  Entolium with auricles of LV projecting above hinge, commonly as angular wings; 

smooth (Cox, 1969a). Middle Triassic – Upper Cretaceous; Cosmopolitan. 

Entolium (Entolium) spedeni Quilty, 1983 Pl. 12, Figs. 12-18 

1983 Entolium (Entolium) spedeni Quilty, p. 401, figs.12-14. 

 

MATERIAL:  All specimens are disarticulated internal and external moulds from seven outcrops 

comprising 28 localities in the Behrendt, Hauberg and Wilkins Mountains (Figs. 2, 7, 8). Most 

are distorted to some degree, both by compaction and post-depositional shear. BAS specimen 

numbers: 

Behrendt Mountains 

R.7503.1.1; R.7504.3.36, 166, 167; R.7505.2.30, 31, 39, 40, 84-91, 120; R.7505.4.18, 27; 

R.7505.7.1-10, 12-19; R.7505.11.1-7, 9-19; R.7505.12.21-29, 37; R.7506.8.51. 

Hauberg Mountains 
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R.7519.5.1, 3, 8, 21; R.7519.10.2; R.7519.11.10; R.7519.12.2-4; R.7519.13.9, 11, 12; 

R.7519.16.2, 6, 10, 12, 13; R.7519.17.4-6, 13, 17, 23, 26, 28, 33, 35, 39, 42, 46, 47, 54, 59, 67, 

70; R.7519.19.5; R.7519.20.1, 4, 12; R.7519.35.5, 7, 10, 14, 17; R.7519.37.2, 4, 8; R.7519.39.1; 

R.7519.41.15, 38; R.7519.54.20, R.7519.56.11; R.7519.57.1, 5, 12, 19, 20, 22, 23, 25, 27, 28, 

30, 40, 41, 43, 45, 50, 51, 53, 54, 59, 61, 63, 66, 68, 71, 73; R.7519.60.3, 7, 9, 32, 33, 42. 

Wilkins Mountains 

R.7520.1.45; R.7522.2.15, 16; R.7522.6.31; R.7522.9.6-8, 10-13. 

Locality R.7505.2 is the type locality for the species (Q10 of Quilty, 1983). 

 

DIAGNOSIS:  Large, subcircular to slightly ovoid Entolium with strong auricular sulci in juvenile 

which die out during adolescent growth. Umbo bounded by sulci which usually range from 65º-

75º apart. Auricles small, subequal (after Quilty, 1983). 

 

DIMENSIONS:  Largest 38.5 mm x 45 mm, range given by Quilty (1983) 31-39 x 29-43. Table 19 

shows dimensions taken from a selection of the best-preserved material. 

 

REMARKS:  The new material adds some information to the original description by Quilty 

(1983): a slight increase in the maximum dimensions recorded (see above), a greater range of 

the angle that auricular sulci make behind the umbo from 75º to 65º-75º, and a slight decrease of 

the length to height ratio from 0.95 to 0.87. The comparisons Quilty (1983) made with other 

taxa remain valid. 

Not one specimen was found from outcrops R.7519 and R.7522 to reach the large size the taxon 

is known to attain (see Table 18). The new material corresponds in every other taxonomic 

character. The lack of large specimens is best explained by either a collecting bias, or the death 

of the specimens before reaching maturity. Evidence for the former is difficult to determine, but 

that for the latter is seen at a number of localities on outcrop R.7519. In particular, specimens of 

similar size have accumulated in high numbers on bedding planes, with no smaller or larger 

material of the same taxon present. These beds could represent single generations that were 

killed before reaching full maturity, or alternatively resut from size sorting by currents. Another 

possible reason for the size bias could be environmental. Strata at outcrop R.7505 are interpreted 

as having accumulated in a quiet, low energy marine setting; whereas outcrops R.7519 and 

R.7522 suggest moderate to high energy marine environments. Thus, perhaps the taxon thrived 

in low energy conditions, but could exist in higher energy settings. 
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This study has increased the number of localities where E. spedeni is recorded, from one to 20, 

and has greatly increased its geographic range from the southern Behrendt Mountains to include 

the Wilkins and central Hauberg Mountains. 

Table 19. Dimensions of Entolium spedeni in millimetres, those in brackets distorted. 

Specimen L H L/H Angle between sulci 
R.7503.1.1 im ?lv 36 38 0.94 65° 
R.7504.3.167 im ?rv 23 28.5 0.8 70° 
R.7505.2.31 im ?lv 26 31.5 0.82 72° 
R.7505.2.84 em rv (21) (20) (1.05) (66°) 
R.7505.2.87 im - - - 75° 
R.7505.2.89 im rv 25 26 0.96 70° 
R.7505.4.18 im ?rv 38.5 45 0.85 62° 
R.7505.7.3 im ?rv 33 39 0.84 62° 
R.7505.11.2 im ?lv 13 16 0.81 66° 
R.7505.11.6 im ?rv 8 10 0.8 67 
R.7505.11.7 im ?rv 12.5 13 0.96 71° 
R.7505.11.9 im ?lv 12 15 0.8 66° 
R.7505.11.14 im ?rv (16) (23) (0.69) (65°) 
R.7519.35.5 im lv 16 16 1 78° 
R.7519.35.17 im ?rv 16 17 0.94 - 
R.7519.57.19 im ?lv 17 22 0.77 - 
R.7519.57.22 im ?rv 12 13.5 0.88 67° 
R.7519.57.50 im ?lv 15.5 19 0.81 67° 
R.7519.57.50 im ?rv (15.5) (16) (0.96) (96°) 
R.7519.57.50 im ?lv (21) (21.5) (0.97) (92°) 
R.7519.57.50 im ?rv 19 18.5 1.02 70° 
R.7519.57.59 im ?lv 15 17 0.88 68° 
R.7519.57.59 im ?rv 16.5 19 0.86 70° 
R.7519.57.61 im ?lv 8 10 0.8 71° 
R.7519.57.63 em ?lv 15 17 0.88 - 
R.7519.57.73 im ?rv 19.5 20.5 0.95 70° 
R.7519.60.9 im ?lv 19 23 0.82 70° 
R.7519.60.12 im ?rv 19 23.5 0.80 65° 
R.7522.2.15 im ?lv 13.5 18 0.75 65° 
R.7522.2.16 im ?lv 17 20 0.85 70° 

 

AGE:  latest Early Bajocian – Middle Oxfordian 

Entolium (Entolium) lackeyi Quilty, 1978 Pl. 12, Figs. 8-11 

1969 Entolium fossatum Marwick, Laudon et. al. 

1978 Entolium (Entolium) lackeyi Quilty, p. 1055, figs. 50-52 

 

MATERIAL:  16 internal and external moulds from two localities on Mount Hirman in the 

Behrendt Mountains (Figure 2). The majority are preserved as slightly distorted internal moulds, 

many with the auricles obscured or missing. BAS specimen numbers: R.7507.6.4, 11, 17, 20, 
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21, 24, 28, 30, 33; R.7507.7.7-10, 18, 21-26. Locality R.7507.6 is the type locality for the 

species (Locality 6 of Quilty, 1978). 

 

DIAGNOSIS:  Almost equilateral. Auricular sulci sharp, narrow, well-marked, extending to 

anterior and posterior margins on external moulds. Margin of larger auricle at 95º-110º to hinge 

line; 120º for smaller auricle (after Quilty, 1978). 

Table 20. Dimensions of Entolium lackeyi in millimetres, those in brackets distorted. 

Specimen L H L/H Angle between sulci 
R.7507.6.20 im  20 22 0.90 70° 
R.7507.6.30 im LV (19) (21) 0.90 - 
R.7507.7.10 im ?LV (15) (17) 0.88 (73°) 
R.7507.7.22 im RV  (19) (21) 0.90 (70°) 
R.7507.7.24 im RV (14.5) (16) 0.90 (68°) 

 

REMARKS:  In this project specimens of Entolium proved difficult to differentiate between E. 

spedeni and E. lackeyi. Entolium lackeyi was recorded from Mount Hirman only by Quilty 

(1978). All Entolium material found on Mount Hirman in this project are identified as E. 

lackeyi. However, the differences between E. lackeyi and E. spedeni noted by Quilty (1978) are 

not readily apparent. Specimens of E. lackeyi are grossly similar to medium-sized examples of 

E. spedeni. In particular it is difficult to discern the markedly different sized auricles of E. 

lackeyi and the similar sized auricles of E. spedeni as noted by Quilty (1978). Also, the 

differences in strength and length of auricular sulci appear to be inconsistent. Further statistical 

work needs to be undertaken on more, better preserved specimens than are currently available to 

confirm the current specific status.  

Nevertheless, assuming the species is valid, a single well-preserved specimen R.7507.7.23 & 24 

(Pl. 12. Figs. 9 & 10, comprising a part and counterpart) bears traces of fine concentric growth 

lines at about 6 - 7/mm spacing, but the few other poorly preserved specimens found in this 

study add nothing more to the original description by Quilty (1978). Measurements taken on the 

most complete material are detailed in Table 20. All have been distorted to some degree; hence 

the angle of sulci differs from that cited in the original description. This study has increased the 

localities where E. lackeyi is known from two to three, all of which are on Mount Hirman. 

 

AGE:  latest Early Bajocian – latest Early Kimmeridgian 

Entolium (Entolium) sp 

1978 Entolium (Entolium) sp. Quilty, p. 1058 (no figure). 

 



Chapter 3 Systematics 

 90

REMARKS:  The two specimens are not identifiable specifically and were not figured by Quilty 

(1978). Four specimens were collected from Locality Q9 from where Quilty’s (1978) material 

was recorded; R.7504.3.36, 77, 166, 167. All the new material is considered conspecific with E. 

spedeni. Thus, E. spedeni either occurred with E. sp., or it is conspecific. 

 

AGE:  latest Early – Middle Oxfordian 

cf. Entolium Meek 1864 

1967 cf. Entolium Stevens 1967, p. 358, fig. 25. 

 

REMARKS:  No specimens resembling that figured were found during this study and the locality 

from which this specimen was described was not visited. 

 

AGE:  ?Early Kimmeridgian. 

Family PECTINIDAE Rafinesque, 1815 

AMUSIUM GROUP 

DIAGNOSIS:  Disc-shaped forms, smooth to finely sculptured externally, interior with radial 

riblets (Cox, 1969a). Jurassic – Recent. 

Genus Propeamussium de Gregoria, 1884 

TYPE SPECIES:  By original designation Pecten (P.) ceciliae de Gregorio, 1884, Miocene; Sicily. 

 

DIAGNOSIS:  Small, thin, valves nearly equally convex; sculptured externally with concentric 

lines, LV commonly with radial striae or riblets; byssal notch moderately deep to slight; right 

anterior auricle of some shells with radial riblets; interior with radial riblets which usually 

extend to middle or margin (Cox, 1969a). Lower Jurassic – Recent; Cosmopolitan. 

Subgenus Propeamussium Dall, 1886 

DIAGNOSIS:  Valves rather flattened, usually gaping along lateral margins; byssal notch slight; 

internal ribs extend about halfway to margin (Cox, 1969a). Lower Jurassic – Recent; 

Cosmopolitan. 

Propeamussium lyonensis (Stevens, 1967)  

1967 Variamussium lyonensis Stevens, p.358, figs. 20-24 

1978 Propeamussium lyonensis, Quilty, p. 1059, fig. 53 
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REMARKS:  No specimens of Propeamussium lyonensis were found during the fieldwork for this 

project. The localities where it is recorded were not visited. 

 

AGE:  ?Early Kimmeridgian. 

CAMPTONECTES GROUP 

DIAGNOSIS:  Left valve more convex than right; smooth, or with strong Camptonectes 

(divaricate striae) sculpture; large byssal notch present (Cox, 1969a). ?Triassic, Lower Jurassic – 

Upper Cretaceous; Cosmopolitan. 

Genus Camptonectes Meek 1864 

TYPE SPECIES:  Pecten lens J. Sowerby, 1818, by subsequent designation Stoliczka, 1871, 

Oxfordian; Oxford Disctrict, United Kingdom. 

 

DIAGNOSIS:  Part or all of exterior sculptured with fine, oblique, divergent, curved, crenulated, 

commonly punctate striae and concentric lines, or raised laminae (after Cox, 1969a). Lower 

Jurassic – Upper Cretaceous; Cosmopolitan. 

Subgenus Camptonectes Meek, 1864 

DIAGNOSIS:  Camptonectes with concentric sculpture of fine growth lines (Cox, 1969a). Lower 

Jurassic – Upper Cretaceous; Cosmopolitan. 

Camptonectes (Camptonectes) robusta Quilty, 1983 Pl. 13, Figs. 1-3 

1983 Camptonectes (Camptonectes) robusta Quilty, p. 402, figs. 15 & 16. 

1997 ?Camptonectes (Camptonectes) robusta, Riley et al., p. 436, fig. 3d. 

 

MATERIAL:  11 mostly fragmentary internal and external moulds: seven from localities R.7505.2 

and R.7506.8 (Locality 10 of Quilty, 1983), and four from locality R.7507.6 (Locality 6 of 

Quilty, 1983) in the Behrendt Mountains (Figure 2). BAS specimen numbers: R.7505.2.27; 

R.7506.8.36, 38, 50, 51, 76, 79; R.7507.6.16, 24, 38, 44. R.7506.8.51 is a well-preserved 

internal mould of a left valve. 

 

DIAGNOSIS:  Higher than long Camptonectes, well-marked midline consistently at 110º to hinge 

line throughout ontogeny, sculpture more robust than usual in this genus. Posterior auricle small 

(emended after Quilty, 1983). 



Chapter 3 Systematics 

 92

 

REMARKS:  The new material fits the description for the species well: shell higher than long, 

angle between hingeline and midline 110º, and ornament of diverging radial ribs crossed by 

weak growth lines. Specimen R.7506.8.51 has dimensions that are consistent with original 

measurements; it is 32 mm long and 26 mm high, and has an angle between hinge-line and mid-

line of 110º. The fragment of external ornament shows the robust sculpture of radial ribs that are 

crossed by concentrics on the anterior auricle. Specimen R.7505.2.27 bears strong radial 

ornament around the lateral and ventral margins that fades toward the middle of the valve to 

become almost smooth; it is unclear whether this is a naturally occurring feature or a result of 

post-mortem abrasion. Camptonectes robusta can be readily differentiated from all other 

Camptonectes spp. known from the Latady Formation by its 110º mid-line. This study has 

increased the number of specimens of Camptonectes robusta known in the Latady Formation 

from five to 16. 

 

AGE:  latest Early Bajocian 

Camptonectes (Camptonectes) grandis Hector, 1886 Pl. 13, Figure 4 

1953 Camptonectes grandis, Marwick, p. 100, pl. 14, fig. 6,7 (see full synonymy therein) 

1983 “Camptonectes” aff. grandis, Quilty, p. 402, figs. 17-19 

 

MATERIAL:  Numerous fragments of internal and external moulds from nine localities in the 

Behrendt Mountains (Figure 2), including that from which it is described by Quilty (1983). 

Some specimens show the external ornament well. BAS specimen numbers: R.7505.2.142; 

R.7505.4.28; R.7505.5.4; R.7505.7.6; R.7505.12.19-21; R.7506.5.7; R.7506.6.7; R.7506.8.41-

49, 54, 56, 57, 115; R.7506.10.11. 

 

DESCRIPTION (of new material):  Length at least 131 mm. Ornament of concentric lamellae and 

radial ribs. Lamellae of two strengths; 1º lamellae strong, at 3 - 5 mm spacing, 2º lamellae fine, 

at 2 - 5 /mm spacing. Radial ribs fine, irregularly spaced and oriented, generally perpendicular 

to margin. 

 

REMARKS:  The new material comprises specimens that show the Camptonectes sculpture well 

and is of a similar size to those described by (Quilty, 1983). Formal recognition of the Antarctic 

material as C. (Camptonectes) grandis is made here based on comparison with a number of 

specimens held in the University of Auckland, Department of Geology collections that are 
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comparable in length and at least 120 mm. The greater size of the Antarctic material (c. 150 mm 

see Quilty, 1983) to C. (Camptonectes) grandis known in New Zealand at the time (no greater 

than 100 mm) was the main reason Quilty (1983) did not include it in the species. The New 

Zealand species is “indistinguishable on the basis of ornament” (Johnson, 1984, p. 120) from C. 

(Camptonectes) auritus Schlotheim 1813, but was kept separate by Johnson (1984) based on the 

small byssal notch in the New Zealand form. The primary lamellae on the Antarctic specimens 

appear to be stronger than that seen on all specimens of C. (Camptonectes) auritus figured by 

Johnson (1984, Pl. 3, figs. 25-40). No byssal notches are present in any of the new material, 

therefore it remains separate. C. (Camptonectes) auritus is now known from Antarctica (see 

below), but the specimens are all much smaller than those of C. (Camptonectes) grandis, and 

from significantly far separated geographic localities. This study has increased the localities 

where C. grandis is recorded in the Latady Formation from one to eight ( R.7505.2 and 

R.7506.8 are Locality 10 of Quilty, 1983), and considerably extended its known distribution 

from New Zealand to now include the Antarctic Peninsula. 

 

AGE:  latest Early Bajocian (Antarctica); Early Callovian – Early Kimmeridgian (late Late 

Temaikan – mid Late Heterian) (New Zealand) 

Camptonectes (Camptonectes) auritus Schlotheim, 1813 Pl. 13, Fig 5-9 

1984 Camptonectes (Camptonectes) auritus, Johnson, pl. 3, figs. 25-40, text figs. 98-107 (see 

full synonymy therein) 

 

MATERIAL:  23 poor to well preserved, most fragmentary, some almost complete, internal and 

external moulds of left and right valves from 19 localities on outcrops R.7517, R.7519, R.7520, 

and R.7522 in the Hauberg and Wilkins Mountains respectively (Figs. 5-8). BAS specimen 

numbers: R.7517.19.1; R.7517.28.3; R.7519.5.27; R.7519.12.2; R.7519.13.17, 20; 

R.7519.17.22, 38, 56; R.7519.20.2; R.7519.35.7, 14; R.7519.37.2, 8; R.7519.47.1; R.7519.51.1; 

R.7519.52.5; R.7519.53.4; R.7519.57.25; R.7519.60.19; R.7520.1.56; R.7522.10.10, 11. 

Specimens R.7517.19.1 and R.7517.28.3 are poorly preserved, fragmentary, and only tentatively 

included in this species. 

 

DIAGNOSIS:  Camptonectes with a circular disc with fine ornament on entire disc, and lack of 

strong commarginal lamellae on anterior auricle of left valve (after Johnson, 1984). Early 

Jurassic – ?Cretaceous; Europe, Africa, Australia, ?North America, ?East Indies, West 

Antarctica herein. 
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DESCRIPTION (of new material, based mainly on specimens R.7519.57.25 & R.7519.37.2):  

Small, acline, subcircular Camptonectes; maximum length recorded 23.5 mm, height 23 mm, 

thickness to plane of commissure 2 mm. Hingeline slightly less than overall length, anterior 

auricle slightly < half overall length; posterior auricle small, c. 1/8 overall length, both separated 

from body of valve by deep, auricular sulci. Deep byssal notch. Angle between hingeline and 

anterior auricular sulcus 140º-145º (angle α). Auricles and main body of valve sculptured only 

with fine, closely spaced, radial ribs. Auricle ribs are subparallel; on shell body diverging ribs 

arise mainly in region of midline, elsewhere by both dichotomy and intercalation, strongest at 

margin. On some larger specimens, ornament only at margins. Internal moulds smooth, rarely 

with weakly crenulate margin. Dimensions are detailed Table 21. 

 

REMARKS:  The new material fits all the diagnostic features of the species. Specimens 

R.7519.37.2 and R.7519.57.25 are identical in outline to right valves figured by Johnson (1984, 

Pl. 3, fig. 29 and fig. 39 respectively), R.7519.17.56 shows the anterior auricle of a left valve 

which is devoid of strong commarginal lamellae (thus excluding placement in C. 

(Camptonectes) laminatus J. Sowerby1818), R.7510.60.19 bears the characteristic ‘fine’ 

ornament, and R.7519.17.38 displays the sub-ovate, higher than long outline of juvenile 

specimens. The small size of the material, coupled with the deep byssal notch rule out inclusion 

in C. (Camptonectes) grandis. Three fragmentary pieces (R.7519.35.7, R.7522.10.10, 11) show 

ornament only that is identical to that of the complete specimens; those specimens are included 

in this species, but must be considered tentative. This study has considerably increased the 

known geographic range of C. (Camptonectes) auritus to now include Antarctica. 

Table 21. Dimensions of Camptonectes auritus (most complete specimens) in millimetres; α is the angle 

between hingeline and anterior auricular sulcus; those in brackets minima. 

Specimen L H LAA I α 
R.7519.12.2 rv (15) 18 8 1 - 
R.7519.13.17 ?rv 20 - - - - 
R.7519.35.14 lv 23.5 21 - 2 140˚
R.7519.37.2 rv 15 15 6.5 1 145˚
R.7519.37.8 ?rv 14 16.5 - 1.5 - 
R.7519.51.1 lv 16 17 7 - 140˚
R.7519.52.5 rv 13 15 6.5 - - 
R.7519.53.4 rv 21 22 - - 141˚
R.7519.57.25 rv 23 23 - - 145˚

 

AGE:  latest Late Bathonian – latest Early Callovian (Antarctica) 

Camptonectes (Camptonectes) aff.  laminatus J. Sowerby 1818 Pl. 13, Figs. 11 & 12 
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aff.1984 Camptonectes (Camptonectes) laminatus Johnson, p. 124, pl. 4, figs. 25-40 (see 

full synonymy therein). 

 

DIAGNOSIS (of C. (Camptonectes) laminatus): Camptonectes with coarse divaricate ornament on 

disc, strong commarginal lamellae on anterior auricle of left valve. Lower Liassic – ?Oxfordian; 

Cosmopolitan. 

 

MATERIAL:  A single, incomplete internal mould of a left valve, missing posteroventral quarter, 

from Novocin Peak (Figure 6). BAS specimen number R.7517.17.1. 

 

DESCRIPTION:  Shell medium sized, slightly higher than long, acline. Hingeline straight, angle 

between hingeline and anterior auricular sulcus 128˚. Auricles triangular; anterior larger, margin 

95˚ to hingeline, meeting disc at angle of 135˚ to hingeline. Posterior auricle c. half size of 

anterior, margin at 110˚ to hingeline, meeting disc at 130˚ to hingeline; umbonal angle 85˚. 

Internal surface of valve marked with weak, irregular symmetrical concentric commarginal 

wrinkles, 2-3 mm spacing, flat interspaces 1.5 times depression width; not present in juvenile, 

strongest on posterior half. Dimensions are detailed below in Table 22. 

 

REMARKS:  The single new specimen has three main features that can be used for identification; 

its outline, different sized auricles, and the commarginal wrinkles. The outline is almost 

identical with that of a left valve of C. (C.) laminatus figured by Johnson (1984), and C. cf. C. 

(C.) laminatus figured by Marwick (1953, pl. 10, fig. 11). It is typical of a left valve of the 

Camptonectes Group (see Cox, 1969a; Johnson, 1984). The commarginal wrinkles preserved on 

the internal mould are most similar in strength and spacing to the concentric lamellae seen on 

the external surface of C. (C.) obscurus J. Sowerby 1818 (Johnson, 1984, pl. 4, fig. 20), 

concentric growth halts(?) on a specimen of C. (C.) laminatus (Johnson, 1984, pl. 4, fig. 15; 

Jaitly et al., 1995, pl. 19, figs. 7, 8), and concentric ornament on the right valve of 

Syncyclonema Meek 1864 (Speden, 1967, pl. 1, figs 1, 3, 5, 7, 8; Cox, 1969a, p. N347, fig. C71, 

no. 1b). Exclusion from Syncyclonema is made based on the observation that ornament is only 

seen on the right valve of that taxon. The Antarctic specimen has growth wrinkles that are 

strongest on the posterior, similar to a right valve of C. (C.) laminatus figured by Johnson (1984, 

Pl. 4, fig. 15). No specimens or figures of internal moulds of the left valve of any Camptonectes 

could be found for comparison. Also, no definite explanation can be given for the concentric 

markings, but they may have formed under corresponding external concentrics. C. (C.) 

obscurus, essentially a Boreal species (Johnson, 1984), has concentric lamellae of consistent 
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strength across the whole disc and auricles that are much more similar in size than those on the 

new specimen and C. (C.) laminatus. The most appropriate placement for the specimen seems to 

be in C. (C.) laminatus with similar outline and auricle sizes, and which is known from Europe, 

United States, Japan and New Zealand. However, this placement must be regarded as tentative 

due to the commarginal wrinkles on the internal mould, the presence of which could not be 

verified on C. (C.) laminatus. 

Table 22. Dimensions of Camptonectes aff. laminatus in millimetres. 

Specimen L H LH LAA LPA I 
R.7517.17.1 29 35 18.5 12.5 6 4.5
(estimated) 32 36 - - - - 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Subgenus Camptochlamys Arkell, 1930 

TYPE SPECIES:  By original designation Pecten intertextus Roemer, 1839, Oxfordian; north 

Germany. 

 

DIAGNOSIS:  Camptonectes with weak radial riblets that are crossed by concentric laminae 

giving rise to reticulate pattern of sculpture (Cox, 1969a). Middle – Upper Jurassic, 

?Cretaceous; Cosmopolitan. 

Camptonectes (Camptochlamys) n. sp. Pl. 13, Figs. 10 & 13 

1978 Camptonectes (Camptochlamys) sp. Quilty, p. 1059, fig. 54. 

 

MATERIAL:  Two, incomplete, well-preserved external moulds comprising a left valve and a 

right valve from the Behrendt Mountains. BAS specimen numbers: R.7504.1.86, 89 (Figure 2). 

 

DIAGNOSIS:  Small oval Camptochlamys, slightly higher than long. Shell acline, sculpture 

delicate. Dimensions detailed in Table 23. 

Table 23. Dimensions of Camptonectes (Camptochlamys) n. sp. in millimetres. 

Specimen L H L/H 
R.7504.1.86 rv 19 (est. 25) 29 0.82
R.7504.1.89 lv 11 (est. 17) 19 (est. 21) 0.80
UTGD87165c rv 20 24 0.83

 

REMARKS:  The new specimens are easily recognisable as conspecific with Camptonectes (Cc.) 

sp. described and figured by Quilty (1978), most easily by the acline disc that possesses delicate 
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sculpture that also differentiates this species from others in the genus (see Quilty, 1978). The 

two new specimens add nothing to the original description and the comparisons made by Quilty 

(1978). Exclusion from C. (Cc.) obscurus is confirmed by the presence of radial striae over the 

whole valve; it is restricted to within a few centimetres of the umbo in C. (Cc.) obscurus 

(Johnson, 1984). The dimensions of the known specimens are consistently smaller that those of 

presumably adult specimens of C. (Cc.) obscurus, 211 x 206 mm (L x H), C. (Cc.) clathratus 

Roemer 1836, 120 x 140 mm in Johnson (1984, p. 133, text. fig. 121, p. 143, text. fig. 131 

respectively) and the morphologically similar Agerchlamys wunschae (Marwick), 51 x 52 mm 

(Marwick, 1953, pl. 10, figs 23 & 24; Damborenea & Mancenido, 1992, p. 135, fig. 6; 

Damborenea, 1993, p. 116, figs. 4a-j). Either C. (Cc.) n. sp. is small or the material is all sub-

adult. Due to the paucity of specimens verification cannot be made, and more material would be 

needed to confirm its status as a distinct and new species. This study has increased the number 

of localities from which C. (Camptochlamys) n. sp. is known from two to three, all of which are 

in the southern Behrendt Mountains. 

 

AGE:  latest Early Oxfordian – latest Early Kimmeridgian 

Family BUCHIIDAE Cox, 1953 

REMARKS:  The few specimens referred to Buchia by Quilty (1978) are here considered 

indeterminate. Zakharov (1981) introduced the genus Australobuchia Zakharov for southern 

buchiids which includes at least Buchia plicata and B. hochstetteri Fleming, and probably B. 

blanfordiana (Stoliczka), B. subpallasi (Krumbeck), B. spitiensis, (Holdhaus), B. subspitiensis 

(Krumbeck), B. misolica (Krumbeck) (Crame, 1990). As the material is indeterminate it is left 

questionably in the Buchiidae. 

‘Buchia cf. B. rugosa’ (Fischer) 1830 

1978 Buchia cf. B. rugosa (Fischer), Quilty, p. 1059, figs. 55-57. 

 

REMARKS:  No specimens that resemble those figured by Quilty (1978) were collected in this 

study. Reappraisal of the original material has shown no features that place it definitely in the 

genus Buchia ( now restricted to the northern Hemisphere Zakharov, 1981; Crame, 1990), and it 

could be any of a number of inflated mytiliform bivalves. The specimens cannot be confidently 

placed in Retroceramus galoi (Boëhm) with which they were found. It is therefore considered 

best referred to as indeterminate. 
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AGE:  mid Middle Callovian – Early Kimmeridgian 

‘Buchia sp. indet.’ Quilty, 1983 

1983 Buchia sp. indet. Quilty, p. 404. 

 

REMARKS:  The specimen was questionably assigned to Buchia (range: Oxfordian - Hauterivian) 

by Quilty (1983). That genus is now restricted to the northern Hemisphere, and even if the 

identification was correct, is too old as the age of Quilty’s specimen is latest Early Bajocian. 

With no figure or description the specimen is here considered better classed as an indeterminate 

bivalve. 

 

AGE:  latest Early Bajocian. 

Genus MALAYOMAORICA Jeletzky, 1963 

TYPE SPECIES.  Aucella malayomaorica Krumbeck, 1923, Early – Mid Kimmeridgian; Indonesia 

and New Zealand. 

 

DIAGNOSIS:  Ligamental plate of left valve separated into two parts by submedian transverse 

furrow. Furrow extends entirely across ligamental plate from lower margin tip (underside) of 

beak. Lower margin of plate indented at lower end of furrow. Anterior part of ligamental plate 

markedly thickened; carries irregularly shaped bulge and articulation furrow (= ‘gelenkgrube’) 

near anterior margin. Byssus notch of right valve wide to very wide, broadly triangular. Middle 

part of ligamental plate of right valve has irregularly swollen, strong ligamental ridge rising 

above true dorsal shell margin and directed obliquely upward and forward. This ligamental ridge 

fits into transverse furrow of left ligamental plate (after Jeletzky, 1963). ?Late Oxfordian – Early 

– Mid Kimmeridgian; Indonesia, New Zealand, Falkland Plateau, West Antarctica herein. 

Malayomaorica malayomaorica (Krumbeck, 1923) Pl. 14, Figs. 1-11. 

?1978 Malayomaorica malayomaorica, Quilty, p. 1061, fig.58. 

1981 Malayomaorica malayomaorica, Crame, p. 9, fig. 2 a-d. 

1983 Malayomaorica malayomaorica, Crame, p. 63, fig. 2a-e, p. 67. fig. 3a-p, p. 68, fig. 4 

(see full synonymy therein). 

1997 Malayomaorica malayomaorica, Riley et. al., p. 436, fig. 3e. 
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MATERIAL:  Numerous specimens from 29 localities, six outcrops, in the Hauberg and Wilkins 

Mountains (Figs. 3, 4, 5, 8). By far the majority of the material is from the Bean Peaks area, 

Hauberg Mountains. As noted by Crame (1983) the material is worn and sometimes slightly 

distorted, and occurs almost entirely as disarticulated valves in beds of fine to medium-grained 

sandstones, silty shales and shale-pebble conglomerates. One locality, R.7508.4 has undistorted, 

internal moulds of articulated valves preserved. BAS specimen numbers: 

Bean Peaks: 

R.7508.1.1-20; R.7508.2.1-37; R.7508.3.4-9; R.7508.4.1-55; R.7508.5.1-14; R.7508.6.16-22, 

25, 26; R.7508.7.1-34; R.7508.9.1-60; R.7508.11.1; R.7508.13.1-13; R.7508.14.1-9; 

R.7508.15.1-68; R.7508.18.1-14; R.7508.19.1-5; R.7508.20.16, 29; R.7508.21.1-19, 45-244; 

R.7508.22.1; R.7508.24.1-29; R.7508.25.1-12; R.7508.26.1, 2; R.7508.27.1-27; R.7509.1.1-31; 

R.7509.2.1-38; R.7512.1.4-19; R.7512.2.2, 4-6, 11-16, 18; R.7513.3.2-4, 10, 11. 

North of Novocin Peak: 

R.7518.2.7-9, 11-15, 18-20, 31, 35. 

Wilkins Mountains: 

R.7521.1.2b; R.7521.2.1, 2. 

Localities R.7508.1, R.7508.17 and R.7512 = localities V99, Ke112 and Th9 respectively, of the 

1977/1978 USGS Expedition. A single poorly preserved internal mould of a left valve is 

tentatively included, specimen R.7501.3.21 from the Behrendt Mountains (Pl. 14, Figure 12). 

 

REMARKS:  The new material possesses all the characteristic morphologic features of 

Malayomaorica malayomaorica and is easily assigned to that species. Considerable variation in 

outline of valves is observed, from sub-circular, subsymmetrical to narrower, obliquely 

elongate. The typical form for left valves is postero-ventrally elongate, with umbones situated 

slightly anteriorly. Some specimens display the hinge plate and show the ‘transverse ligament 

furrow’ noted by Jeletzky (1963, p 149) as diagnostic for the genus.  Typical right valves have a 

rounded-oval profile and a wide byssal notch. In well preserved specimens the prominent 

anterior ear can be seen. The ear is oriented obliquely in relation to the left valve, forming an 

angle of 20º-40º with the plane of commissure. The typical strong variation in strength and 

character of surface ornament is also observed on both valves. At many localities densely 

packed disarticulated valves of M. malayomaorica form extensive beds. This study adds little to 

the comprehensive description and discussion of Crame (1983), whose thorough review of M. 

malayomaorica from the Latady Formation is still valid. The only amendment from that study is 

the re-allocation of specimens designated by Crame as M. malayomaorica from locality C5 

(=R.7514) to Malayomaorica occidentalis (Jeletzky) (discussed below). The reassignment does 



Chapter 3 Systematics 

 100

not affect any of Crame’s descriptions of M. malayomaorica. Of note is the discovery of a 

number of internal moulds of articulated valves from Locality R.7508.4. The moulds are 

preserved in a black siltstone and appear to be undistorted. Despite being internal moulds, the 

nature of articulation can be seen and supports the observations made by Crame (1983) of the 

left valve projecting “a short distance above the right in correct attitude for a right ligamental 

ridge to engage into a left ligamental furrow” (Crame, 1983, p 68). Measurements made on 14 

left and 14 right valves are detailed in Table 24. 

Table 24. Dimensions of Malayomaorica malayomaorica in millimetres. Shell length is the maximum distance 

from the beak to the ventral margin, this is sometimes oblique, and height is the maximum dimension 

perpendicular to the length. 

Specimen Valve L H H/L 
R.7508.4.38 LV 21 14 0.66 
R.7508.20.39 LV 33 31 0.94 
R.7508.21.195 LV 22 18 0.81 
R.7508.21.218 LV 40 20 0.5 
R.7508.21.218 LV 31 26 0.84 
R.7508.21.218 LV 45 24 0.53 
R.7508.21.221 LV 49 - - 
R.7508.21.231 LV 32 18 0.56 
R.7509.2.1 LV 30 20 0.66 
R.7512.2.5 LV 33 22 0.66 
R.7512.2.7 LV 28 19 0.68 
R.7512.2.10 LV 35 25 0.71 
R.7512.2.16 LV 34 29 0.85 
R.7518.2.7 LV 28 19 0.68 
R.7508.4.38 RV 19 14 0.74 
R.7508.9.44 RV 26 27 1.04 
R.7508.20.82 RV 24 30 1.25 
R.7508.21.52 RV 18 21 1.16 
R.7508.21.116 RV 18 20 1.11 
R.7508.21.140 RV 23 25 1.08 
R.7508.21.163 RV 21 21 1 
R.7508.21.218 RV 13 16 1.23 
R.7508.21.236 RV 22 29 1.32 
R.7509.1.3 RV 23 21 0.91 
R.7512.2.4 RV 22 25 1.13 
R.7512.2.14 RV 15 17 1.13 
R.7521.2.1 RV 25 27 1.08 
R.7521.2.2 RV 25 23 0.92 

 

This study increases to 43 the number of localities where M. malayomaorica is recorded in the 

Latady Formation from the original 17 (Crame, 1983), excluding the tentatively placed 

specimens R.7501.3.21 and that of Quilty (1978). The single internal mould of a left valve 

(R.7501.3.21) is poorly preserved and slightly distorted, but has a clearly discernible 

posteroventrally elongate outline that is typical of the species. Hinge details show a wide 
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ligamental plate and remnants of an irregularly thickened anterior region. Identification of both 

specimens as M. malayomaorica must remain tentative as no external details are known and no 

right valves recorded. If correct, the known geographic range of the Wilkins Mountains and 

Bean Peaks area increases greatly to include the Behrendt Mountains (present study) and the 

Weather Guesser Nunataks (Quilty, 1978). 

 

AGE:  Late Oxfordian – Late Kimmeridgian (Antarctica), Late Oxfordian – ?Lower Tithonian 

(elsewhere) (Stevens, 1997). 

Malayomaorica occidentalis Jeletzky, 1983 Pl. 14, Figs 13-19 

1977 Malayomaorica cf. malayomaorica (Krumbeck); Jones & Plafker, p. 847, pl. 2, figs. 8, 

10, 11, 16-18. 

1983 Malayomaorica occidentalis Jeletzky, p. 973, pl. 1, figs. 8, 13. 

1983 Malayomaorica malayomaorica, Crame, p. 67, fig. 3b. 

 

MATERIAL:  Numerous specimens have been collected from 11 localities on a single ridge south 

of Carlson Peak, from the Bean Peaks area in the Hauberg Mountains (Figure 3). Most are well 

preserved disarticulated internal and external moulds, with fine details clearly visible, very 

rarely with traces of calcitic material remaining and occasionally slightly distorted. Most of the 

material is found in random orientation in fine-medium grained sandstones, silty shales and 

shale pebble conglomerates. Commonly the shells occur in prolific numbers. Left and right 

valves occur in approximately equal numbers at all localities sampled. BAS specimen numbers: 

R.7514.1.5-19; R.7514.2.1-11, 13-39; R.7514.3.1-28; R.7514.6.1; R.7514.7.1; R.7514.8.1-48; 

R.7514.9.1-34; R.7514.10.17-49; R.7514.12.1; R.7514.13.1; R.7514.14.1-28. 

 

DIAGNOSIS:  Malayomaorica with either no, or rare faint radial striae, narrow ligament plate in 

left valve, slight swelling at anterior end of plate; weak ligamental groove separates anterior 

swelling from ligamental plate proper; byssal ear pronouncedly bent toward left valve, forming 

angle of almost 90° (Jeletzky, 1983). ?Middle Kimmerdgian – lower Upper Tithonian; Falkland 

Plateau, West Antarctica herein. 

 

DESCRIPTION:  Shells of typical size for the genus (largest measured 32 mm long, 24 mm wide), 

showing the considerable range in valve outline and inflation. Ligamental plate of left valve 

narrow, with slight swelling on anterior end, much reduced groove (if present) runs ventrally 

across plate from just below beak. Byssal ear bent markedly toward left valve, forming angle of 
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almost 90° with commissural plane. Surface ornament of concentric, slightly irregular lamellae. 

Measurements made of 15 left and 15 right valves are detailed in Table 25. 

Table 25. Dimensions of Malayomaorica occidentalis in millimetres. Shell length is the maximum distance 

from the beak to the ventral margin, this is sometimes oblique, and height is the maximum dimension 

perpendicular to the length. 

Specimen Valve L H H/L 
R.7514.1.12 LV 32 24 0.75 
R.7514.1.17 LV 28 22 0.78 
R.7514.2.26a LV 19 12 0.63 
R.7514.3.24 LV 15 10 0.66 
R.7514.8.11 LV 40 22 0.55 
R.7514.8.22a LV 14 10 0.71 
R.7514.8.25 LV 27 19 0.70 
R.7514.8.27a LV 21 20 0.95 
R.7514.8.39 LV 18 12 0.66 
R.7514.9.20 LV 28 22 0.78 
R.7514.9.21 LV 22 17 0.77 
R.7514.9.22 LV 31 17 0.55 
R.7514.10.29 LV 24 15 0.62 
R.7514.14.11 LV 19 15 0.79 
R.7514.14.12b LV 12 13 1.08 
R.7514.2.26b RV 16 14 0.87 
R.7514.3.11 RV 15 12 0.8 
R.7514.3.16 RV 15 16 1.06 
R.7514.3.22 RV 20 18 0.90 
R.7514.8.22b RV 11 13 1.18 
R.7514.8.27b RV 26 22 0.84 
R.7514.8.28 RV 17 16 0.94 
R.7514.8.38 RV 20 21 1.05 
R.7514.9.1a RV 22 22 1 
R.7514.9.1b RV 11 10 0.90 
R.7514.10.22 RV 27 19 0.70 
R.7514.10.23 RV 25 18 0.72 
R.7514.10.24 RV 28 25 0.89 
R.7514.14.12a RV 11 13 1.18 
R.7514.14.13 RV 18 20 1.11 

 

REMARKS:  Locality C5 from the 1977/1978 USGS Expedition to the Orville Coast is the same 

ridge as R.7514 (Figure 3). Material collected from that locality was referred to as M. 

malayomaorica by Crame (1983) based on a meagre collection of specimens.  Identification as 

M. occidentalis in this study is based on taxonomic characters of a substantial collection of well 

preserved, unabraded internal and external moulds from localities on outcrop R.7514, within 

which specimen C5.22 (Crame, 1983, fig. 3b, p. 67.) is included. That specimen is a latex cast 

from an external mould of a left valve and displays ornament of the concentric pattern only, no 

evidence of the fine reticulate radial threads or ribbing is observed. When considered alone, this 

specimen could fit into the range of forms for M. malayomaorica as described by Krumbeck 
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(1923) and Jeletzky (1963). The reassignment of the specimen to M. occidentalis is justified, 

however, when considered as part of the extensive new, well preserved population. Many of the 

specimens possess hinge plate characteristics diagnostic for M. occidentalis, and not one of 

which shows any form of radial ornament. Within the new collection of buchiid material from 

Locality R.7514 are numerous specimens that display well the features judged “ample for the 

full specific separation of M. occidentalis from M. malayomaorica” (Jeletzky, 1983, p. 153): the 

complete absence of radial ornament, differences in ligamental plate of left valve and orientation 

of byssus ear of right valve. Many specimens show fine, concentric lamellae/plicae with no 

traces of radial ornament in any specimen, despite being preserved as disarticulated valves in 

fine-medium grained sandstone and siltstone pebble conglomerates. The preservation of such 

delicate features rules out the mechanism of abrasion as a means of obscuring radials and 

implies that the shells never possessed them. The hinge area of the left valve differs from that of 

M. malayomaorica by the considerably thinner ligamental plate and the replacement of the 

prominent bulge in the anterior by a slight swelling restricted to the anterior end. Also the 

absence, or marked reduction, of the ligamental groove that runs ventrally from just beneath the 

beak and separates it from the ligament plate in M. malayomaorica. Consistent with the 

observations made by Jeletzky (1983), the byssal ear of the right valve is oriented sharply 

toward the left valve and forms an angle of almost 90° with the plane of commissure. 

This study has markedly increased the known geographic range of the M. occidentalis from the 

Falkland Plateau to now include West Antarctica, and has considerably increased the number of 

known specimens from c.10 (Jones & Plafker, 1977; Jeletzky, 1983) to over 200. 

 

AGE:  Late Kimmeridgian – mid Middle Tithonian 

Family SPONDYLIDAE Gray, 1826 

Genus Spondylus Linné  

Spondylus sp. 

1983 Spondylus sp., Quilty, p. 402, fig. 23. 

 

REMARKS:  No specimens resembling the single specimen described and figured by Quilty 

(1983) were found during the fieldwork for this project. 

 

AGE:  latest Early Bajocian 

Family ANOMIIDAE Todd & Palmer, 2002 
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Genus Placunopsis Morris & Lycett, 1853 

TYPE SPECIES:  Placunopsis inaequalis Phillips, 1829, by subsequent designation (Todd & 

Palmer, 2002). Middle – Upper Jurassic; England. 

 

DIAGNOSIS:  Medium-sized (<60 mm high), subcircular, thin-shelled, compressed anomiid. RV 

extremely thin, closely adpressed to substratum, byssal notch (open foramen) surrounding an 

uncalcified plug; medium sized adductor scar adjacent to posteroventral margin of foramen. LV 

exterior with fine to moderately strong radiating riblets. Interior with shallowly arched crus with 

adjoining buttress extending posteroventrally for length of foramen. Two prominent muscle 

scars present; a moderately sized posterior pedal (byssal) retractor scar at 25-50% height; 

touching at its posteroventral edge a smaller posterior adductor scar. Also present is a minute 

anterior pedal retractor scar. Shell structure: RV, outer shell layer extremely thin, prismatic; 

inner layer of cross-lamellar aragonite: LV, outer shell layer of foliated calcite; extensive cross-

lamellar aragonite inner shell layer, extending 80-90 % of distance to ventral margin (Todd & 

Palmer, 2002). Jurassic; Cosmopolitan. 

Placunopsis parallela Quilty, 1983 Pl. 15, Figs. 1-5 

1983 Placunopsis parallela Quilty, p. 402, Figs. 20-22. 

 

MATERIAL:  A number of poorly to moderately well preserved internal and external moulds, the 

majority of which are fragmentary, from five localities in the Behrendt Mountains (Figure 2), 

including the type locality. BAS specimen numbers: R.7505.2.28, 29, 54; R.7505.12.17, 31; 

R.7506.6.6, 9; R.7506.8.4, 10, 59, 60, 63, 70-77, 80, 81, 83, 85-87, 89; R.7506.10.3, 11. Three 

incomplete poorly to well preserved external moulds from localities R.7517.12 and R.7518.2 in 

the Hauberg Mountains (Figs. 5 & 6) are tentatively included. BAS specimen numbers: 

R.7517.12.85, R.7518.2.17, 20. 

 

DIAGNOSIS:  Large Placunopsis with parallel anterior and posterior margins in mature shells, 

sub-circular in juvenile; external sculpture like Camptonectes but irregular; no obvious 

attachment scar (Quilty, 1983). 

 

REMARKS:  The genus Placunopsis has recently been reappraised (Todd & Palmer, 2002) 

resulting in a new type species and diagnosis. The changes do not affect the generic placement 

of P. parallela Quilty, which was considered tentative as no hinge details were preserved 

(Quilty, 1983). The new material possesses all the characters of this species and is easily 
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assigned to it. No hinge details are preserved in the new specimens to confirm correct generic 

placement, but the close agreement of all other features to the diagnosis suggests it is correct. 

The characteristic parallel lateral margins are seen only in mature specimens greater than c.42 

mm in length and height (Quilty, 1983). The three specimens from the Hauberg Mountains are 

incomplete but R.7517.12.85 (Pl. 15, Figure 5), is well preserved and agrees with the description 

for P. parallela; the two other fragments show ornament and suggest size and outlines that are 

also in agreement. However, the incomplete nature of the material renders the identification as 

tentative. If the Hauberg specimens are Placunopsis parallela, the taxon is now known from 

seven localities, five in the Behrendt Mountains and two in the Hauberg Mountains. 

 

AGE: latest Early Bajocian – (?mid Late Kimmeridgian (R.7518). 

?Pectinacea, fam. et gen. et. sp indet. Pl. 15, Figure 9 

MATERIAL:  An incomplete internal mould of the posterodorsal half of a RV from ‘Long Ridge’ 

in the Hauberg Mountains (Figure. 7). BAS specimen number R.7519.41.38. 

 

DESCRIPTION:  Moderate sized slightly inequilateral Pectinacean, at least 56.5 mm long, 51 mm 

high, weakly inflated, c. 5 mm, line of maximum growth c. 50 ° from hingeline. No evidence of 

surface ornament. 

 

REMARKS:  The incomplete nature of the specimen precludes any finer classification and renders 

the identification as Pectinacean tentative. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Superfamily LIMACEA Rafinesque 1815 

Family LIMIDAE Rafinesque 1815 

Genus Antiquilima Cox 1943 

TYPE SPECIES:  Lima antiquata J. Sowerby, 1818 (=Chamites succinctus von Scholtheim 1813), 

Lower Jurassic (Lower Liassic); Germany. 

 

DIAGNOSIS:  Obliquely ovate, rather compressed; anterior umbonal ridge present only near 

umbo; anterior auricle large and well differentiated, its gaping margin extending downward; 

teeth lacking; ornament of rather sinuous radial riblets of two or more orders of strength and of 

irregularly spaced growth rugae (after Cox, 1969a). Jurassic (Liassic – Bajocian); Cosmopolitan. 



Chapter 3 Systematics 

 106

?Antiquilima sp. indet. Pl. 15, Figs. 6-8, 10 

MATERIAL:  Six poorly preserved, incomplete internal and external moulds from four localities; 

R.7503.1, R.7505.12, R.7506.8, and R.7506.10 in the Behrendt Mountains (Figure 2). BAS 

specimen numbers: R.7503.1.5, an incomplete external mould of a LV, missing ventral area, (75 

x 68+ mm); R.7505.12.14, a fragmentary internal mould of a ?LV; R.7505.12.16, an incomplete 

external mould of a LV (54 x 69 mm minimum); R.7505.12.18, a fragmentary external mould; 

R.7506.8.91, a partial external mould of a RV; R.7506.10.2, an external mould of the beak and 

dorsal area c. one quarter of a LV, at least 70 mm long, 10 m inflation (single valve). 

 

DESCRIPTION:  Obliquely ovate medium sized, weakly inflated shell, (R.7503.1.2; R.7505.12.16; 

R.7506.10.2); anterior umbonal ridge well defined near umbo (R.7506.10.2); auricles obscured, 

ornament of regularly spaced sinuous radial riblets with irregularly spaced growth rugae 

(R.7505.12.16; R.7503.1.2). 

 

REMARKS:  The new material agrees with the diagnosis for Antiquilima in most morphologic 

characters preserved; obliquely ovate outline, anterior ridge confined to near the umbo, and 

ornament of sinuous radial riblets. It differs in one aspect, only one order of radial ribbing is 

observed on the new specimens, whereas the diagnosis for the genus states the presence of two 

or more. The poor preservation may not faithfully display original ornament; hence, fine, second 

order ribs may have been present. The morphologically similar genus Lima Bruguière 1797 has 

ornament of radial ribs of one order only, but they bear scales, a feature not seen in any of the 

new material. Differentiation of the new material from Lima is easily made by the possession of 

a well-defined anterior umbonal ridge in the former. Thus, the new specimens are most similar 

to Antiquilima, but are assigned to that genus tentatively as they are so few, fragmentary, poorly 

preserved and may possess ornament different from that described in the diagnosis. 

 

AGE:  latest Early Bajocian 

Order OSTREOIDA Ferussac, 1822 

Superfamily OSTREOIDEA Rafinesque, 1815 

Family PALAEOLOPHIDAE Malchus, 1990 

Genus Actinostreon Bayle, 1878 

TYPE SPECIES:  Ostracites solitaria J. Sowerby, 1824, by subsequent designation of Douvillé 

1879, Late Jurassic (Kimmeridgian); England. 
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DIAGNOSIS:  Shell size small to medium (c. 60 –100 mm). Shell close to equivalve, outline 

mostly elongately oval and slightly crescentically curved; a slight posterior auricle is common; 

adult shells with 5 – 25 narrow ribs, with rounded crests (after Cox, 1971). Jurassic – 

Cretaceous; Cosmopolitan. 

?Actinostreon sp. Pl. 15, Figs. 11, 12 

MATERIAL:  Five partial internal and external moulds from a single locality, R.7519.41 on 

‘Long Ridge’ in the Hauberg Mountains (Figure 7). BAS specimen numbers: R.7519.41.7, 21, 

37, 44, 65. 

 

DESCRIPTION:  Large, thick-shelled, weakly concave to strongly convex, valves incomplete but 

appear subcircular, probably longer than high; adductor muscle scar subcircular, moderately 

impressed, situated in dorsal third, slightly posteriorly; ornament of sub-squamose radial ribs, 

weak through dorsal third, strongest at ventral margin. Internal mould smooth or with weak 

radial folds, strongest at ventral margin. Dimensions detailed below in Table 26. 

Table 26. Dimensions of ?Actinostreon in millimetres, all minimum. 

Specimen L H 
R.7519.41.7 em rv 74 108
R.7519.41.21 im ?rv 85 91 
R.7519.41.37 im rv 106 97 
R.7519.41.44 im rv 104 82 
R.7519.41.65 im rv 58 82 

 

REMARKS:  The new material possesses most of the characters of the genus Actinostreon Bayle 

1878 and seems best placed there. Specimen R.7519.41.7 has plication of similar strength and 

spacing to at least two figured LV’s of Actinostreon gregareum (J. Sowerby 1815) (Skwarko, 

1974, pl. 30. fig. 6 = Lopha marshii australensis; Jaitly et al., 1995, fig. 7, no. 1) The outline and 

shape of the adductor scar of Actinostreon were not discussed by Cox (1971). However an 

internal mould figured in Jaitly et al. (1995, pl. 14, f. 7) shows a subcircular, centrally placed, 

moderately impressed scar. Specimen R.7519.41.7 also bears some resemblance to a LV of 

Ctenostreon cf. rugosum (Smith 1817) figured in Aberhan (1994, pl. 8, fig. 7). The material is 

excluded from that genus by not possessing strong radial plication across the whole valve and 

by having a scar centrally placed, not posteriorly. No auricles or cardinal areas are preserved, 

and with only a few incomplete specimens, the material is tentatively assigned to the genus 

Actinostreon. The material can be differentiated from the other ‘oysters’ found in the Latady 

Formation by its larger size and coarse radial plication. 
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AGE:  latest Late Bathonian to latest Early Callovian 

Family OSTREIDAE Rafinesque, 1815 

Genus Liostrea Douvillé 1904 

TYPE SPECIES:  Ostrea sublamellosa Dunker 1846, by original designation of Douvillé, 1904. 

 

DIAGNOSIS:  Medium size, subequivalve but preponderantly inequivalve; outline irregular but 

tending to spatulate, margins tending to converge toward umbo; some individuals slightly 

crescentic. LV variable, mostly capacious and highly convex in anteroposterior direction, much 

less so dorsoventrally; attachment area fairly large, correspondingly large bulging xenomorphic 

area on RV umbo. RV variable, gently convex to flat or slightly concave beyond xenomorphic 

area. Both valves carry low concentric swellings and simple irregularly spaced growth squamae, 

poorly or not at all appressed. Radial posterior sulcus of LV present in many individuals, well 

developed, deep and broad; posterior flange not detached. Sulcus appearing rather early in some 

individuals, that is, near attachment area. Resilifer about twice as long as each bourrelet. 

Circular muscle adductor imprint (after Cox, 1971). Upper Triassic (Rhaetian) – Jurassic; 

Cosmopolitan. 

?Liostrea sp. Pl. 15, Figs. 13-15; Pl. 16, Figs. 1-21 

?1983 Ostrea sp. A, Quilty, p. 416, fig. 57. 

1983 Ostrea sp. B, Quilty, p. 416, figs. 58, 59. 

1983 Ostrea sp. C, Quilty, p. 416, fig. 60. 

 

MATERIAL:  Numerous poor to well preserved, fragmentary and complete, internal and external 

moulds comprising single isolated valves through to concentrated layers, from five outcrops 

consisting of 48 localities in the Behrendt, Hauberg and Wilkins Mountains (Figs. 2, 5-8). BAS 

specimen numbers: 

Behrendt Mountains 

R.7505.2.37, 38; R.7506.8.3, 16, 58, 61-67. 

Hauberg Mountains 

Novocin Peak 

R.7517. 2.2, 3; R.7517.3.2, 4, 6-9; R.7517.4.2-9; R.7517.5.1, 3-5, 9, 10, 12, 14, 15, 18-21, 23, 

25, 27, 29, 33, 36-38, 40, 43-51, 53, 54; R.7517.6.1, 2, 5, 6; R.7517.7.2-9; R.7517.8.1-3, 5, 8, 

10, 11; R.7517.9.3; R.7517.12.3-6, 8, 10, 13, 14, 16, 17, 19, 21, 24, 26, 35, 37-39, 43, 59, 61, 
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63, 65, 66, 69, 75-77, 79, 80, 83, 85; R.7517.14.17; R.7517.15.2, 7, 9, 11, 15, 16, 22, 28, 29; 

R.7517.19.1, 3; R.7517.20.3-30; R.7517.21.1; R.7517.25.4; R.7517.27.1-7; R.7517.28.2. 

Ridge north of Novocin Peak 

R.7518.1.1; R.7518.2.6, 13, 17, 19, 22-25, 27-29, 32, 34, 35, 36, 45, 48, 49, 53, 54, 59, 61; 

R.7518.5.2-4. 

‘Long Ridge’ 

R.7519.7.1-3, 5-7; R.7519.11.1-6, 8-12; R.7519.13.1, 13, 14, 19; R.7519.16.9, 15; R.7519.17.5, 

6, 9, 27, 30, 36, 43, 44, 48, 52, 57, 60, 73; R.7519.22.1; R.7519.23.7; R.7519.32.2, 5; 

R.7519.33.1, 2; R.7519.37.1, 4; R.7519.40.3; R.7519.41.2-4, 8, 13, 15, 20, 23, 36, 41-43, 48, 47, 

51-53, 56, 60, 63, 67-69, 78; R.7519.44.2; R.7519.45.3, 5, 8, 12; R.7519.47.1; R.7519.48.7, 10-

13, 19; R.7519.53.2; R.7519.54.1-3, 8, 10, 13, 18; R.7519.55.1, 4; R.7519.56.16, 20, 24-27, 30-

32, 35, 36, 54; R.7519.59.4, 9, 12. 

Wilkins Mountains 

R.7520.1.11, 20, 30; R.7522.6.24, 42; R.7522.8.6, 8, 12; R.7522.10.6, 15, 40. 

The following specimens are probably ?Liostrea sp but are too fragmentary and/or poorly 

preserved to be certain: R.7505.2.114; R.7507.6.25; R.7519.13.17; R.7519.17.19, 56; 

R.7519.27.1, 17; R.7519.46.1, 4, 6; R.7519.57.30; R.7519.60.18. 

 

DESCRIPTION (of new material):  Valves slightly concave to strongly convex, small to medium 

size (largest measured 71.5 mm x 69 mm), ?subequivalved – inequivalved of variable outline 

(rounded trigonal, vertically to obliquely oval, spatulate, subcircular, sub-rhomboidal, irregular); 

inflation ranges from weak to strong. Length and height (mm) range from 18.5 - 71.5, 21 - 67 

respectively; inflation ranges from two – 23 mm (Table 27). Umbo weak to prominent, centrally 

to anteriorly placed. Ligamental area small, outline variable ranges from triangular to crescentic 

to rectangular, ornamented with fine growth lines, rarely with fine radials. Small bourrelets 

present, usually obscured (Pl. 15, fig. 14, Pl. 16, fig. 12). Surface sculpture comprises fine 

commarginal lamellae two/ mm to one mm spacing; fine, weak radials at same spacing 

sometimes occur; irregular, weak to moderatly strong commarginal folds. Xenomorphic 

ornament seen on many specimens. Posterior adductor scar small (rarely medium sized), circular 

to oval, long axis oriented sub-parallel to adjacent posterior margin, situated mid-length, near 

posterior margin, usually weakly impressed, ventral margin raised in some specimens; quenstedt 

muscle attachment scar rarely preserved, small, circular, no more than 1.5 mm diameter, weakly 

impressed; situated centrally or slightly posterior, no more than 3 mm underneath ventral edge 

of resilifer. No chomata observed. Dimensions of some specimens with complete outlines are 

detailed in Table 27. 
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REMARKS:  The new material agrees with the diagnosis for Liostrea Douvillé 1904 in most 

characters preserved: medium size; inequivalved; outline variable, margins tending to converge 

toward umbo; ornament of low concentric swellings; simple, irregularly spaced growth 

squamae; circular muscle scar; resilifer much larger than bourrelets - and thus seems best placed 

there. However there are two minor variations from the diagnosis seen in the new material; the 

RV can become moderately inflated, and the occasional presence of fine radial ornament. 

Therefore, the specimens are assigned to the genus Liostrea tentatively. Not one of the RVs is 

more inflated, however, than a specimen of Liostrea(?) figured by Fürsich.(1982, p. 63, fig. 

26D). 

Many ‘oyster’ workers have large collections comprising well-preserved specimens to study. 

Most descriptions are based on such material, but even then “it is difficult to identify ostreids to 

species level because individuals vary greatly in outline due to their cemented mode of life and 

clustered habit” (Jaitly et al., 1995, p. 431). Although the new Antarctic collection does 

comprise many specimens, most are fragmentary and/or poorly preserved internal or external 

moulds that offer little for description and comparison. This material is believed to constitute a 

single highly variable species (but could comprise two, three or more), that possesses the 

following constant characters: small to medium size (< 72 mm); small (rarely medium-sized) 

circular to oval adductor scar situated c. mid-length, close to the posterior margin; small 

ligament area that has fine growth lines, rarely with radial threads; ornament of fine 

commarginal lamellae. Considerable variation exists within this taxon in inflation and valve and 

ligament area outline. Direction of maximum growth determines position of the quenstedt 

muscle; if it is perpendicular to the hinge line, the muscle is centrally located whereas oblique 

growth results in a slightly more posteriorly placed muscle. The ‘radial’ ornament seen on many 

specimens is attributed to xenomorphic ornament as a result of being attached to retroceramids, 

with which the species is most often associated, and rarely ammonites. Many examples of 

retroceramids are preserved with Liostrea sp. attached (Pl. 16, Figs. 20 & 21). Most of the 

specimens from locality R.7506.8 are spatulate or vertically oval in outline. The environment for 

that locality is interpreted as low energy marine. A higher energy environment is inferred for 

most of R.7517, R.7518, R.7519, R.7520, and R.7522, from where the outline and inflation of 

specimens have a greater range. Perhaps the variation can be attributed to different 

environmental conditions. 

Specimen R.718.2.28, an internal mould of a RV, is almost identical to an example of a RV of 

Liostrea sandalina (Goldfuss 1833) figured by Jaitly et. al.(1995, pl. 16, fig. 2) Specimen 

R.7519.41.48 is similar in valve outline and inflation to an example of L. birmanica Reed 1936 
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figured in Sha et al. (Sha et al., 2002, p. 439, fig. 9, no. 5) but slightly less subcircular. 

Specimens R.7506.8.58 and R.7506.8.61 are also comparable in outline and inflation with 

figures of L. birmanica in Sha et. al.(2002, p. 439, fig. 9, nos. 20, 25 respectively). 

Table 27. Dimensions of ?Liostrea in millimetres, those in brackets minima. 

Specimen L H I 
R.7506.8.16 lv 38 36 7 
R.7506.8.58 rv 30 (50) 8 
R.7506.8.61 lv 21.5 54 4 
R.7506.8.62 lv 19 21.5 1.5
R.7506.8.63 rv 54 73 4 
R.7506.8.64 rv 35 (40) 8 
R.7506.8.65 rv 50.5 33 5 
R.7506.8.57 rv 23.5 65 2 
R.7517.5.1 rv 59 63 19 
R.7517.5.13 rv 41 50 14 
R.7517.5.17 rv 57 51 11 
R.7517.5.29 rv (30) 46 13 
R.7517.5.36 rv (31) 54 19 
R.7517.8.11 rv (33) 35 12 
R.7517.12.3 rv 33 27.5 12 
R.7517.12.15 rv 44 48 13 
R.7517.12.24 rv 71.5 67 23 
R.7517.12.25 rv 65 52.5 13 
R.7517.12.36 rv 49 38 15 
R.7517.12.66 rv 33 20 6 
R.7518.2.13 lv 23 35 9 
R.7518.2.28 rv 31.5 35 6 
R.7518.2.53 rv (21) 36 6 
R.7518.2.54 lv 38 40 4 
R.7519.32.5 rv 21.5 38.5 3 
R.7519.41.2 rv 30 39 6 
R.7519.41.48A rv 43 42.5 11 
R.7519.41.48B rv 37.5 45 9 
R.7519.41.53 rv 49.5 36 19 
R.7519.42.4 rv 53 44.5 16 
R.7519.54.4 rv 26 (29) 4 
R.7519.56.31 rv 25.5 34 6 
R.7519.56.32 lv 18.5 23 2.5

 

When Quilty (1983)assigned specimens to Ostrea Linné 1758, he used a broader definition of 

the genus Ostrea than outlined in Cox (1971)noting that the forms he described "would be 

excluded from Ostrea by virtue of lacking radial ribs".(Quilty, 1983, p. 415) The three different 

forms "may represent one, two, or three species".(Quilty, 1983, p. 415) Ostrea sp. B and C are 

here regarded to have been incorrectly generically assigned as the specimens have subcircular 

muscle scars, not the reniform shape that is diagnostic for Ostrea.(Cox, 1971) All three ‘species’ 

have outlines, inflation and hinge characters that fall within the variation recognised for Liostrea 

sp. Ostrea sp. A is questionably included as no adductor scars are known, whereas O. sp B and 
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C have circular scars, situated mid-length and near the posterior margin consistent with 

?Liostrea sp. and are reassigned to that species. 

 

AGE:  latest Early Bajocian – mid Late Kimmeridgian 

Order TRIGONIOIDA Dall, 1889 

Suborder MYOPHORELLINA Cooper, 1991 

Superfamily MYOPHORELLACEA Kobayashi, 1954 

Family MYOPHORELLIDAE Kobayashi, 1954 

Subfamily MYOPHORELLINAE Kobayashi, 1954 

Genus Myophorella Bayle, 1878 

TYPE SPECIES:  By subsequent desgination, Myophorella nodulosa Bayle, 1878, Crickmay, 

1932, (= Trigonia nodulosa Lamarck 1801, see Cox, 1969a), Oxfordian; France. 

 

DIAGNOSIS:  Trigonally ovate to oblong, strongly inequilateral; marginal area obtuse, 

escutcheon carina sharp; escutcheon shallow; area bipartite, variously ornamented; flank bearing 

rows of tubercles or tuberculate costae which are usually oblique but subconcentric in some 

species (Cox, 1969a). Lower Jurassic to Lower Cretaceous; Cosmopolitan. 

Subgenus Scaphogonia Crickmay, 1930 

TYPE SPECIES:  By original designation, Scaphogonia argo Crickmay, 1930, Bajocian; Opuntia 

Formation, British Colombia, Canada. 

 

DIAGNOSIS:  Myophorella with narrow costae on disc, generally with numerous small tubercles, 

regularly aligned along growth lines, obsolete in some species, with radial set of anterior 

tubercles on flank (after Fleming, 1987). Middle Lias – Neocomian; Cosmopolitan. 

 

REMARKS:  Despite several interpretations of Scaphogonia as a synonym of Myophorella (Cox, 

1969a; Poulton, 1979), Fleming (1987) recognized Scaphogonia as a subgenus, a move 

supported by Kelly (1995a) due to the “great similarity between the Antarctic and New Zealand 

forms” (Kelly, 1995a, p. 69) and reinforced in this study. “In most respects Scaphogonia is 

similar to Myophorella. However, it bears a prominent radial set of anterior tubercles on the 

flank. Thus Scaphogonia bears a homeomorphic resemblance to Scaphotrigonia Dietrich from 

the Early to Middle Jurassic” (Kelly, 1995a, p. 69). 

Myophorella (Scaphogonia) alexandra Willey, 1975 Pl. 17, Figs. 1-12 
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1995 Myophorella (Scaphogonia) alexandra, Kelly, p. 70, figs. 5.1-5.13 (see full synonymy 

therein). 

1997 Myophorella (Scaphogonia) alexandra, Riley et al., p. 436, fig. 3c. 

 

MATERIAL:  All specimens are disarticulated, complete and fragmentary external moulds from 

two outcrops, 10 localities in the Hauberg and Wilkins Mountains (Figs. 7 & 8). No complete 

specimens were found in this study, but many well preserved pieces display various characters. 

BAS specimen numbers: R.7519.23.3, 8, 14; R.7519.24.35; R.7519.42.1; R.7519.57.6, 11, 29a, 

b, 40, 54, 69; R.7522.1.2; R.7522.2.17a, b, 18; R.7522.5.3; R.7522.6.41; R.7522.8.12; 

R.7522.10.8. 

 

DIAGNOSIS:  Medium sized, elongate Scaphogonia with orthogyrate moderately projecting 

umbo. Flank bears ornament in adult of up to 12 oblique to strongly arcuate tuberculate costae 

in 2 series; posterior series tend toward straight, anterior series sweep strongly towards antero-

ventral margin. 

 

DESCRIPTION (of new material):  Medium sized, elongate Scaphogonia (largest valve 32 mm 

long, about 4/5 complete). Complete commissural outline not seen, but pieces suggest subovate, 

with moderately projecting, orthogyrate beak located at anterior 1/5 to 1/6. Posterior margin 

truncate and postero-dorsal margin slightly concave. No posterior gape. Flank ornament of up to 

11 narrow, tuberculate costae in two series. Row of small nodes, approximately twice size of 

tubercles on costae, occupies anterior margin of flank, separating anterior and posterior series 

(see R.7519.57.6). Posterior series slightly curved in juvenile, straight in adult (see R.7519.42.1, 

R.7519.57.6,11, R.7522.10.8), arising immediately below posterior carina which they meet at an 

angle of 90° to 20° (decreasing away from umbo). Interspaces same width as costae at posterior 

carina, increasing to approximately double that of costae at lateral margins. Anterior series thin 

sharp ribs that run nearly perpendicular to growth lines and horizontally to anterior margin, 

interspaces approximately 6 times rib width. Posterior carina angular throughout growth, with 

sharp scale-like tubercles becoming more prominent posteriorly. Siphonal area flat, sculptured 

by regular fine costellae throughout all growth stages 2-3/ mm, radial mid-area depression well 

defined, separating ventral 2/3 from dorsal 1/3. Escutcheon carina sharp, with small irregular 

tubercles about 2-3/ mm apart. Escutcheon smooth except for rare, fine commarginal growth 

lines (see R.7519.57.6, R.7522.2.18a). Commarginal growth lines prominently cover flank. 

Median teeth of right valve moderately robust (R.7522.2.17b), 3a weakly concave anteriorly, 9 

mm long, 5 mm high, 2.5 mm wide, 60º to hinge line, posterior side with 3 strong, weakly 
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arcuate transverse ridges (incomplete), 1/ mm, anterior side with 12 strong, weakly arcuate 

transverse ridges, intercostal space increasing in width from 4/ mm in juvenile to 1/ mm in adult, 

ridges concave ventrally; 3b weakly concave ventrally, 12 mm long, 5 mm high, 1.5 mm wide, 

45º to hinge line, posterior side (incomplete) with 7 strong, weakly arcuate transverse ridges, 2/ 

mm, anterior side with 12 strong, weakly arcuate transverse ridges increasing in spacing from 2/ 

mm to 1/ mm, ridges concave posteroventrally. Other teeth and muscle scars not preserved. 

Dimensions detailed in Table 28. 

 

REMARKS:  Although none of the new material is complete, enough morphology is preserved 

among the moulds to be certain of the identification. The largest specimen approximately 4/5 

complete, measures 32 mm in length; extrapolation would suggest a maximum length for the 

complete valve of 40 mm, comparable to the 38 mm maximum length quoted by Kelly (1995a). 

A complete commissural outline was not collected, but the moulds corroborate a subovate 

shape, with an orthogyrate, moderately projecting umbo. The posterior margin is preserved and 

is as the original description, as is also the shape and form of the flank ornament. Kelly (1995a) 

recorded flank ornament of up to 12 tuberculate ribs; material in this study is too incomplete too 

show more than 8. Comparison with specimens of Myophorella (Scaphogonia) purs         eri 

Fleming consistently verifies the differences stated by Kelly (1995a) - namely M. purseri 

possesses a deeper shell with a wider posterior area. Partial dentition is only preserved on 1 

specimen, R.7522.2.17b, and the description above is based on that sample. The dimensions and 

descriptions given are not intended to be diagnostic of the species, but are indicative and add to 

those of Kelly (1995a). 

The row of nodes along the anterior margin of the flank (only preserved on R.7519.57.6) lie in 

the same position and orientation as those seen on M. (Scaphogonia) n. sp. (below). The 

difference between the two is that those of M. alexandra comprise an enlarged tubercule that is 

part of the costae, whereas those on M. (S.) n. sp. do not correspond to the costae and are 

independent features. Possession of the nodes supports current placement in the subgenus 

Scaphogonia as that feature is characteristic of the subgenus. 

Kelly (1995a) discussed similarities with, but separation from, other New Zealand and South 

American Scaphogonia. The differences noted are consistent in this study and the separation is 

still considered valid. This study has increased the known localities of Myophorella alexandra 

from 20 to 27, the geographic extent of which now includes the Wilkins Mountains. 
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AGE:  latest Late Bathonian – Berriasian. The unusually long time range (for a trigoniid) of M. 

alexandra is hereby noted. Future work is needed to verify if it is a single taxon, or two (or 

more) remarkably similar forms. 

Myophorella (Scaphogonia) n. sp. Pl. 17, Figs. 13-22 

1978 ?Myophorella sp. 1 Quilty, p. 1059, fig. 59. 

1995 Myophorella (Scaphogonia) sp. Kelly, p. 72, figs. 7.1-7.3. 

1997 Vaugonia sp.? Riley et. al., p. 436, fig. 3a. 

 

MATERIAL:  Most specimens are disarticulated external moulds, with two internal moulds from 

2 outcrops, 6 localities in the Hauberg and Wilkins Mountains. Only one is complete, another 

almost complete, the rest are fragmentary. Most specimens although incomplete, are well 

preserved. BAS field outcrop R.7519 is a ridge in the northern Hauberg Mountains, R.7520 is a 

ridge in the Wilkins Mountains (Figs. 7 & 8). 

BAS Locality and Specimen Numbers: R.7519.5.7, 10, 11, 14, 23; R.7519.17.53; R.7519.20.1; 

R.7519.24.15, 30, 31, 40, 42, 51; R.7519.26.15; R.7519.50.8; R.7520.1.2, 32, 35, 50; 

R.7520.2.2. 

 

DIAGNOSIS:  Medium sized Scaphogonia with trigonally ovate outline. Posterior flank ornament 

of at least 10 rows of coarsely tuberculate costae; anterior flank with row of nodes, from which 

narrow, sharp ridge runs straight to valve margin, perpendicular to growth lines. Escutcheon 

carina sharp in juvenile, becoming less defined with age, siphonal area covered with fine 

commarginal growth lamellae. 

 

DESCRIPTION:  Medium sized, largest complete specimen 62 mm long, moderately inflated 

Scaphogonia. Commissural outline subtrigonal with prominent umbones located at anterior 2/3, 

concave posterodorsal margin. Adult posterior flank ornament of at least 10 nearly straight or 

feebly anteriorly concave coarsely tuberculate costae, dorsal ends of costae curved slightly 

umbonally, at 90º to 45º to posterior carina (decreasing away from umbo), strongest on flank; 

covered with commarginal growth lines. Second posterior costae (from umbo) in some 

specimens curved convex to anterior; third and/or fourth costae are recurved- sinistral in right 

valve, dextral in left valve, following costae curved convex to posterior, to become straight at 

posterior. Interspaces approximately 2.5 times rib width. Single row of up to six coarse tubercles 

lies on curving axial line that runs from umbone to anteroventral margin and marks change in 

flank ornament and angle of growth lines from horizontal (on main flank) to almost vertical. 
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Anterior ornament of narrow, sharp rib that runs from each tubercle perpendicular to growth 

lines to edge of valve; these ridges appear to be in alignment when valves are articulated. 

Tubercles do not lie where main flank costae intersect axial line (see R.7519.24.40 and 

R.7519.5.23). A small radial smooth space lies immediately posterior of the row of nodes, 

separating the costae into an anterior and posterior series. Weak occasionally stronger 

commarginal growth lines cover flank. Weak antecarinal depression separates posterior carina 

from costae, which curve away from it for no more than 5mm and then straighten. Posterior 

carina elevated, sharp ridge, sometimes with small, irregular tubercles, in younger shell, more 

rounded in later growth with irregularly spaced tubercles formed by thickening of siphonal area 

ornament. Siphonal area flat in juvenile to moderately inflated in adult, sculptured by fine 

commarginal lamellae; prominent radial groove crossed by lamellae in juvenile, becoming 

wider, deeper with age, separating dorsal area from slightly larger ventral area c. 1/3 to 2/3 

respectively. Escutcheon carina sharp ridge in juvenile, becoming less defined with age, bearing 

similar weak tubercles that become obsolete with age. Escutcheon weakly concave ventrally, 

smooth except for faint growth lines parallel to hinge line (see R.7519.24.42). Median teeth 

robust, large, concave, covered by strong weakly arcuate transverse ridges, concave ventrally, 

one ridge/ mm, 4a (anterior) 9 mm long (incomplete), 4a (posterior) missing, 4b (ventral) 11 

mm long (incomplete), 4b (dorsal) not preserved, 4a (anterior) 100º to hinge line, 4b starts at 

50º, swings to 15º; 3b (ventral) 11 mm long, 6 mm high, 1.5 mm thick, 3b (dorsal) obscured. 

Posterior adductor muscle scars subcircular, in right valve c.10 mm in diameter, posterior pedal 

retractor scar on right valve oval, long axis 3 mm, oriented subparallel to hingeline, short axis 2 

mm, both scars moderately impressed. No other teeth or internal characters seen. Dimensions 

given in Table 28. 

 

REMARKS:  The specimens in this study fit well within the characteristics described by Kelly 

(1995a), of a medium sized, subtrigonal Scaphogonia with a concave posterodorsal margin and 

rows of tuberculate costae. The new material studied compares closely with that figured by 

Kelly (1995a, fig. 7, nos. 1-3), and is clearly conspecific. An important diagnostic feature of this 

taxon is the single commarginal row of large, coarse nodes on the anterior margin with the 

subsidiary tapering ridge that runs nearly horizontally to the anterior margin from each node. 

Kelly (1995a) describes this as rows of subsidiary tubercles; in this study with better preserved 

material, it is continuous and best described as a ridge or rib. Myophorella (Scaphogonia) n. sp. 

possesses a number of features, such as trigonally ovate outline, obtuse marginal area and radial 

set of anterior tubercles on flank, that are diagnostic of both Scaphogonia and Scaphotrigonia. 

Myophorella (Scaphogonia) n. sp. was placed in Scaphogonia by Kelly (1995a) and despite the 



Chapter 3 Systematics 

 117

many similarities with Scaphotrigonia, it lacks a number of diagnostic features of 

Scaphotrigonia. Most notably, the escutcheon is covered with prominent growth lines, it is 

smooth in Scaphotrigonia, and the anterior end of the shell is not broadly flattened, as in 

Scaphotrigonia. However, M. (Scaphogonia) n. sp. compares most closely with Scaphotrigonia 

naviformis Hyatt in the style of flank ornament, in both species the second posterior costa from 

the beak can be convex to anterior, the third and/or fourth costae are recurved in a sinistral or 

dextral pattern (depending on whether left or right valve) (see Poulton, 1979, p. 81, pl. 11, fig. 

8), with the following costae curved convex to posterior; presence of nodes on the anterior 

margin with subsidiary ribs and the smooth space between the row of nodes and the main costae 

on the flank. Myophorella (Scaphogonia) n. sp. can be differentiated by its subtrigonal outline, 

wider posterior area, and closer spacing of nodes on the anterior margin of 5 mm, which are 10 

mm apart in S. naviformis. However, the smooth radial gap between the anterior row of nodes 

and the posterior ornament, although not part of the diagnosis for the subgenus, is present in the 

type species for the subgenus Scaphogonia argo. 

Specimen R.7519.50.8 does not display flank ornament well as it is an internal mould. The 

sample also does not show typical inflation as it has been slightly crushed during lithification. 

Partial dentition is preserved only on two specimens, R.7519.24.40 (left valve) and 

R.7519.24.42 (right valve), which also displays muscle scars, and the descriptions above are 

based on those samples. The dimensions and descriptions given are not intended to be 

diagnostic for the species, but are included for completeness. The dentition is quite robust, 

especially when compared to that of Vaugonia quiltyi. 

This study neither strengthens nor weakens the inclusion of ?Myophorella sp. 1 (Quilty, 1978) 

in M. n. sp. The flank ornament of ?Myophorella sp. 1 is more tuberculose than the material 

studied by Kelly (1995a) and in this study, but the preservation is also poor which may explain 

this apparent difference. Hence, it remains included in the species. 

 

AGE:  latest Late Bathonian – ?Early Tithonian 

Myophorella cf. (Scaphogonia) macnaughti Fleming, 1987 

1978  Myophorella sp. indet. Quilty, p. 1059, figs. 60 – 62. 

cf.1987 Myophorella (Scaphogonia) macnaughti, Fleming, pl. 5, figs 6 & 9. 

 

REMARKS:  No specimens of Myophorella sp. indet. were collected in this project, the locality 

from where it is known was not visited, and Quilty’s specimens were not reappraised. The 

reassignment is based entirely on the observation of Kelly (1995) who stated that "M. sp. indet. 
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differs from M. alexandra by its finer tuberculation, and probably compares most closely with 

M. macnaughti" (Kelly, 1995a, p. 71). 

 

AGE:  mid Middle Callovian –Early Kimmeridgian 

aff. Myophorella Pl. 17, Figs. 23 & 24 

MATERIAL:  4 poorly preserved internal moulds from 2 localities on ‘Long Ridge’ in the 

northern Hauberg Mountains (Figure 7). BAS specimen numbers: R.7519.21.3, 5; R.7519.51.4, 

5. 

 

DESCRIPTION:  Medium sized moderately inflated myophorellid (largest measured 65 mm), 

trigonally subovate to subquadrate, strongly inequilateral. Dentition moderately robust. 

Dimensions given in Table 28. 

 

REMARKS:  The specimens are too poorly preserved to be certain of generic assignation, but 

appear to be most comparable with Myophorella in commissural outline. No trace of flank or 

siphonal area ornament is preserved. The dentition can only be described as robust as no detail 

is preserved. The two specimens from locality R.7519.51 appear to be slightly compressed 

dorsoventrally. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Subfamily VAUGONIINAE Kobayashi, 1954 

Genus Vaugonia Crickmay, 1930 

TYPE SPECIES:  Vaugonia veronica Crickmay, 1930; Middle Jurassic; British Columbia, Canada. 

 

DIAGNOSIS:  Trigonally ovate, short; escutcheon and marginal carinae well defined; area 

bipartite, transversely ridged; simple rows or tuberculate V-shaped costae present on flank up to 

varying stage of growth, angle of Vs situated at relatively posterior position; remainder of flank 

with rather irregular costae (Cox, 1969a). Lower – Upper Jurassic; Cosmopolitan. 

 

REMARKS:  The early costation is commarginal and passes across the flank and continues onto 

the posterior area. In mid and later growth, the flank ornament becomes V-shaped. 

Vaugonia (Vaugonia) cf. spedeni Fleming 1987 Pl. 17, Figs. 25 & 26 
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1983  Vaugonia sp. Quilty, p. 402, fig. 24. 

cf. 1987 Vaugonia spedeni, Fleming, pl. 6, figs 11, 13, 14. 

 

MATERIAL:  Specimens are partial, poorly preserved internal and external moulds from three 

localities on a ridge in the southern Behrendt Mountains (Figure 2). BAS specimen numbers: 

R.7505.6.1; R.7505.12.27, 36-39, 41, 49. Locality 10, Quilty, 1983, specimen number 

UTGD87340a. 

A single poorly preserved specimen R.7505.7.18, is tentatively included in this taxon. 

 

DESCRIPTION:  Small Vaugonia with prominent umbone located at anterior 1/3. Flank ornament 

of up to 7 straight to weakly concave anteriorly costae in two series; posterior series tuberculate 

costae at 45° to 10° to posterior carina (decreasing away from umbo), initially weakly concave 

anteroventrally then straight; anterior series straight costae intersecting posterior at 50°- 60° 

forming characteristic V pattern. No antecarinal depression. Posterior carina rounded, raised, 

bearing irregularly spaced small tubercles. Siphonal area covered by fine, transverse growth 

lamellae at 4/ mm. Escutcheon, escutcheon carina, dentition and internal features not seen. 

Dimensions given in Table 28. 

 

REMARKS:  Vaugonia cf. V. spedeni is comparable to Vaugonia (Vaugonia) spedeni Fleming in 

all morphologic characters. The flank ornament meets at an angle between 50°-60°, comparable 

to that seen on V. spedeni, the specimens are the same size and shape as V. spedeni. The only 

reason the specimens are not assigned to V. spedeni is that they are too poorly preserved to be 

certain of specific identification. Quilty (1983, p. 402, fig. 24) assigned the sole Bajocian 

trigoniid in his material (UTGD 87340a from his locality 10) to Vaugonia, noting its similarity 

with the form from the Late Jurassic of Antarctica and coeval from New Zealand, Vaugonia 

(Vaugonia) kawhiana Trechmann. Soon after Fleming (1987) published a New Zealand 

Geological Survey Paleontological Bulletin describing the New Zealand Mesozoic Trigoneacea, 

where he suggested that V. kawhiana is separate from the Antarctic species. The Late Jurassic 

Antarctic taxon was reassigned to Vaugonia (Orthotrigonia?) quiltyi by Kelly (1995a). Fleming 

(1987) also described a new Temaikan (Bajocian-Bathonian) species, V. spedeni. The poorly 

preserved fragment of the anterior of a right valve that Quilty (1983) figured is from the same 

ridge as, and stratigraphically near (below), BAS Field Locality R.7505.12. The specimen 

displays flank ornament very similar to that of V. spedeni and is of comparable size to both the 

material from R.7505.12 and V. spedeni figured by Fleming (1987). 
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Specimen R.7505.7.18 (external mould of a left valve) is only tentatively included as it is the 

only trigoniid from the locality and is more eroded than the other specimens, but the outline, 

inflation, size of siphonal area and flank ornament are consistent with V. spedeni. R.7505.7 is 

stratigraphically below R.7505.12, but above Locality 10 of Quilty (1983). Based on the strong 

morphologic resemblance, coupled with the close stratigraphic proximity, both specimen 

R.7505.7.18 and UTGD 87340a are included with the specimens from locality R.7505.12, poor 

preservation means this placement must remain tentative. 

 

AGE:  latest Early Bajocian 

Vaugonia (Vaugonia) orvillensis Kelly, 1995 

1995 Vaugonia orvillensis Kelly, p. 73, figs. 8.5-8.7. 

 

REMARKS:  No specimens of Vaugonia orvillensis were found during this project. The localities 

where it is recorded were not visited. 

 

AGE:  ?Kimmeridgian – Tithonian 

Vaugonia (sensu lato) n. sp. A. Pl. 18, Figs. 1-8 

MATERIAL:  Specimens are disarticulated, complete or fragmentary, internal or external moulds 

from 2 outcrops, 7 localities. BAS field outcrop R.7519 is ‘Long Ridge’ in the northern Hauberg 

Mountains, R.7520 is a nunatak in the Wilkins Mountains (Figs. 7 & 8). BAS specimen 

Numbers: R.7519.23.10; R.7519.24.4, 9, 13, 14, 19, 21, 32, 34, 43, 46; R.7519.26.4; 

R.7519.27.3a, b; R.7519.57.13, 49, 52; R.7519.60.21; R.7520.1.41, 52a (latex cast of 

R.7520.1.52 also has a specimen of Vaugonia sp. B, R.7520.1.52b). 

 

DIAGNOSIS:  Small trigonally subcircular Vaugonia. About 10 posterior and maximum 12 

anterior, finely tuberculate costae on flank which converge at an acute angle ventrally, forming 

up to 8 sets of Vs. 

 

DESCRIPTION:  Shell small, maximum 12 mm length. Commissural outline trigonally subcircular 

to trigonally subovate with moderate sized umbones located slightly anteriorly. Flank ornament 

of about 10 posterior and maximum 12 anterior straight, fine, weakly and irregularly tuberculate 

costae at 40º to 10º to posterior carina (angle decreasing away from umbo) in two series. 

Tubercles on costae occur concentrically along growth lines. Posterior series straight and 
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vertical, arising at regular intervals along posterior carina. Anterior series intersect posterior 

costae at angle of c.15º along a slightly concave posteriorly curving axial line that runs from 

umbone to middle of ventral edge of shell. Both sets of costae cross growth lines at acute angles, 

forming up to eight sets of characteristic ‘V-shaped’ ornament. Not all posterior and anterior 

ribs meet, those that do not meet run parallel to those adjacent. Costae to anterior of anterior 

flank change angle to lie almost horizontally, curving with growth, in dorsal 1/8 they become 

slightly more coarsely tuberculose and irregular anteroventrally. Interspaces approximately 

same width as costae, increasing in width posteriorly, anterior costae have slightly closer 

spacing. No antecarinal depression. Posterior carina very slightly elevated, occasionally with 

rare small tubercles. Siphonal area slightly recurved with weak radial depression separating 

slightly larger ventral area and sculptured by fine transverse laminae about 3-4/ mm. 

Posterodorsal margin slightly concave. Escutcheon carina marked by rare small tubercles; those 

on escutcheon carina and posterior carina are aligned with one another on growth lines. 

Escutcheon smooth. Commarginal growth lines cover flank. Dimensions given in Table 28. 

 

REMARKS:  Vaugonia (sensu lato) n. sp. A differs from all other Mid-Late Jurassic Antarctic, 

New Zealand and South American Vaugonia by its tall, trigonally subcircular to subovate 

outline with centrally placed umbone and unique ornament consisting of fine costae converging 

at an acute angle to form the characteristic ‘V-shaped’ pattern (see Pl. 18, Figs. 1-6). The taxon 

compares most closely with other Vaugonia, but its differences in outline and ornament mean its 

subgeneric placement is unclear, and it may represent a new subgenus. It is comparable in 

outline to an example of Orthotrigonia waipahiensis, (Fleming, 1987, pl. 5, fig. 15), but in no 

other feature. The latex cast R.7519.23.10 bears an external mould of a left valve, with a small 

part of the posterior margin obscured. It is similar in outline and flank ornament to a left valve 

of Buchotrigonia (Syrotrigonia) chilensis (Perez & Reyes, 1986, lamina 1, fig. 9). The flank 

ornament on the left valve of B. (S.) chilensis is composed of straight, rounded costae that form 

a downward pointing V pattern (c. 45°), however the ornament on the right valve forms a 

downward pointing W pattern. Vaugonia n. sp. A. differs by being more rounded through the 

dorsal area, resulting in a smooth curve running from the beak through the anterior and ventral 

margins to the edge of the siphonal area, and bears the same ornament pattern on each valve. 

The ornament of Vaugonia) n. sp. A. is most similar to that of V. kawhiana, especially in the 

anterior quarter, but differs firstly by its much finer less tuberculate costae, secondly by the 

posterior and anterior costae being very similar in size, thirdly, having a more acute angle of the 

‘V’ (15° compared to 30° to 40° in V. kawhiana) converging on a line that ends mid-way along 
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the valve on the ventral margin, fourthly by the number of ‘V’s, and fifthly in the continuation 

of the ‘V’s to the ventral margin. 

It is not clear whether the specimens are all juvenile, or the taxon only attained a small size. 

Latex casts R.7519.23.10, R.7519.24.19, 46 show minor growth halts at varying intervals along 

the valve. R.7519.23.10 bears two halts, at 6mm and 10mm from the beak respectively, the 

second almost at the edge, with one growth line underneath. It would be reasonable to infer that 

these represent annual growth halts, suggesting that the specimen is slightly over two years old, 

and thus at least sub adult. R.7519.24.19 has two halts; at 7 mm and 10 mm and R.7519.24.46 

possesses one at 9 mm. Although R.7519.24.4, 9, 13, 32, 34, R.7519.26.4, R.7519.27.3a, b, 

R.7519.60.21, R.7520.1.41 and R.7520.1.52a are poorly preserved or fragmentary and lack 

growth halts, enough flank ornament is seen to be certain of identification. All specimens are 

interpreted as sub-adult. The uniqueness of the ornament is sufficient to support the designation 

of a new species. The material collected could represent single generations that were inundated 

before reaching maturity. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Vaugonia (Vaugonia) n. sp. B. Pl. 18, Figs. 9-17 

MATERIAL:  Specimens are disarticulated, almost complete external moulds from five localities 

on two outcrops. BAS field outcrop R.7519 is ‘Long Ridge’ in the northern Hauberg Mountains, 

R.7520 is a nunatak in the Wilkins Mountains  

BAS Locality and Specimen Numbers: R.7519.24.8, 36, 37a, b, 38; R.7519.27.3c; R.7519.54.5; 

R.7519.60.19; R.7520.1.17, 18, 31, 52b, 58. 

 

DIAGNOSIS:  Small Vaugonia, trigonally subovate to subquadrate. Flank ornament of costae in 

two series; posterior series coarse, tuberculate, moderately anteriorly concave, straighten away 

from umbo, anterior series fine, smooth, sharp-edged, straight horizontal. Escutcheon bearing 

sharp narrow ribs. 

 

DESCRIPTION:  Small myophorellid, up to 20 mm long. Commissural outline trigonally subovate 

to subquadrate; prominent umbones located at anterior quarter. Flank ornament of costae in two 

series; posterior series of up to 11, straight to moderately anteriorly concave coarse weakly 

tuberculate costae that straighten away from umbo at 50° to 10° to posterior carina (decreasing 

away from umbo), anterior series of up to seven sharp edged, straight, fine costae that lie on an 

angle running from anterodorsal to posteroventral, intersect posterior series at roughly 90° along 



Chapter 3 Systematics 

 123

a curving axial line that bisects angle between carina and anterior margin, forming up to 8 

prominent V’s. Juvenile ornament (c. first three costae) subconcentric. Interspaces between 

posterior costae increase in width from 1 mm at posterior carina to more than double costal 

width on anterior and posterior margins. Posterior carina very slightly to slightly elevated, 

marked by row of small irregular tubercles which become coarser with growth. Siphonal area 

flat with weak mid-area depression, ornamented by regular fine lamellae about 3-4/ mm. 

Escutcheon carina marked by small tubercles; those on escutcheon carina and posterior carina 

are aligned with one another on growth lines. Escutcheon crossed by narrow straight to weakly 

arcuate ribs that lie parallel to posterior lamellae and increase gradually from 1/2 mm to 1 mm in 

spacing away from beak. Posterodorsal margin slightly concave. Commarginal growth lines 

cover flank. Dimensions given in Table 28. 

 

REMARKS:  Vaugonia (Vaugonia) n. sp. B is distinguished by the arrangement and style of its 

flank ornament of up to 11 coarse weakly tuberculate curved posterior costae that intersect 

straight, fine, sharply ridged anterior costae at approximately 90° and by its escutcheon that 

bears narrow straight to weakly arcuate ribs. It is very similar to V. spedeni in size, shape, and 

ornament, comparable to Vaugonia chunumayensis Jaworski (see Reyes & Perez, 1978, pl. 2, 

fig. 3) in outline and flank ornament, and is similar to V. quiltyi, Myophorella alexandra and M. 

n. sp. in outline, posterior ornament and escutcheon. The new taxon differs from V. spedeni by 

its ornament; anterior costae are straight, smooth and sharply ridged, and in adult meet the 

posterior costae. Also the anterior rib of V. spedeni in the adult branches into irregular elongate 

nodules arranged in an en-echelon pattern, whereas in V. sp. B. they remain smooth, sharply 

ridged costae. Ornament of V. chunumayensis is most similar with that of V. (Vaugonia) n. sp. 

B, consisting of weakly tuberculate posterior costae that curve gently away from the posterior 

carina and then swing sharply at 80° toward the anterior. The tubercles continue for a maximum 

of five and then change to straight, smooth, sharply ridged costae. Ornament of V. (Vaugonia) n. 

sp. B. differs in two ways: (1) fewer, wider spaced costae and, (2) no continuation of tubercles 

on the anterior costae. Vaugonia (Vaugonia) n. sp. B. is comparable to V. quiltyi in outline, but 

form and style of flank ornament are markedly different, as is their organisational arrangement 

to form the ‘V’ shape. Vaugonia (Vaugonia) n. sp. B is similar to M. alexandra and M. n. sp. in 

commissural outline and posterior costae. Individuals are easily differentiated by the presence of 

the ‘V’ shaped ornament. Also, V. quiltyi , M. alexandra and M. n. sp. do not possess the ribs on 

the escutcheon as seen on V. (Vaugonia) n. sp. B. 

 

AGE:  latest Late Bathonian – latest Early Callovian 
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Vaugonia (Vaugonia) n. sp. C Pl. 18, Figure 18 

MATERIAL:  Two partial external moulds of the anterior end of a right valve and a fragmentary 

external mould of an indeterminate valve from three localities on ‘Long Ridge’ in the northern 

Hauberg Mountains. BAS specimen numbers: R.7519.17.13, R.7519.26.12; R.7519.60.25, 44. 

 

DESCRIPTION:  Maximum 26 mm high. Beak prosogyral. First four juvenile flank ribs form 

concentric pattern. Later flank ornament of 16 fine, sharp posterior costae, interspaces same 

width as costae, with anterior series of 8 coarse, rounded costae, interspaces 1.5 times rib width, 

2 posterior costae merge into 1 anterior, meeting at an angle which becomes increasingly acute 

with age forming ‘V’ pattern. 

 

REMARKS:  The specimens have sufficient morphology preserved for generic assignation but are 

too fragmentary to be certain of specific identity. Flank ornament appears to be different from 

all other Antarctic, New Zealand and South American Vaugonia, but bears some resemblance to 

Andivaugonia radixscripta (Lambert) figured in (Leanza, 1993, p. 77, pl. 4, figs. 1, 2, 4, 10). 

However, due to the fragmentary nature of the material, the designation as a new species must 

be regarded as tentative. Juvenile ornament is very similar to that of the type species for the 

genus, Vaugonia veronica (Poulton, 1979, p. 78, fig. 3). The later flank ornament is 

unmistakably different. 

 

Age:  latest Late Bathonian – latest Early Callovian 

?Vaugonia sp. Quilty, 1978 

1978 ?Vaugonia sp. Quilty, p. 1063., fig. 63. 

 

REMARKS:  No specimens of ?Vaugonia sp. were found during the fieldwork for this project. 

The locality where it is recorded was not visited. 

 

AGE:  mid Middle Callovian – Early Kimmeridgian 

Subgenus Orthotrigonia Cox, 1952 

TYPE SPECIES: By original designation, Trigonia duplicata J. Sowerby,1819, Cox, 1952, 

Bajocian; England. 
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DIAGNOSIS:  Flank with V-shaped costae in juvenile growth stages. Adult part of shell with fine 

subradial or anteroventrally sloping oblique costae that abut or intersect the juvenile costae 

(Poulton, 1979). Lower Jurassic – Upper Jurassic; Cosmopolitan. 

 

REMARKS:  On the early and mid-flank, the ornament follows Vaugonia sensu stricto, but, in 

later growth, the anterior flank ornament is largely directed downwards and slightly towards the 

anterior, and the rows of costae or tubercles may divide. 

Vaugonia (Orthotrigonia?) quiltyi Kelly, 1995 Pl. 19, Figs. 1 & 2 

1995 Vaugonia (Orthotrigonia?) quiltyi Kelly, p. 73, figs. 8.1-8.4 (see full synonyomy 

therein). 

 

MATERIAL:  All specimens were collected in the southern Behrendt Mountains area from 2 

outcrops, 4 localities. BAS field outcrop R.7507 is Mount Hirman, R.7504 is a small ridge 1km 

to the north of Mount Hirman (Figure 2). BAS specimen numbers: R.7504.1.5, 9, 12c, 21, 23-

27, 29, 31, 33h, 61, 62, 70, 71, 91, 93, 95, 106, 118, 120; R.7504.2.2, 4; R.7504.3.41, 74, 78, 87; 

R.7507.7.11. All specimens are internal or external moulds of disarticulated valves, with all or 

most carbonate leached. Preservation of moulds varies from nearly perfect to very poor. Most 

specimens are complete, but have been poorly exposed, precluding measurement of physical 

parameters. 

 

DIAGNOSIS:  Small Vaugonia with fine straight rows of tubercles on flank which bifurcate or 

become irregular on anterior. Siphonal area slightly three dimensionally recurved. Dentition 

reduced. 

 

DESCRIPTION (of new material):  Small Vaugonia, largest measured 42 mm long. Commissural 

outline trigonally subovate, posterodorsal margin slightly concave, with prominent umbones 

located at anterior third. Adult flank ornament of up to 12 straight to weakly anteriorly concave 

curved costae or rows of fine tubercles at 50° to 20° to posterior carina (decreasing in angle 

away from umbo). Tubercles small, very closely spaced. Tuberculation bifurcating to irregular 

in anteroventral region. V-shaped ornament of middle growth stages not seen; myophorellid-

type rows of tubercles may show short displacement corresponding to “V”. Interspaces 

approximately same width as costae, increasing slightly in width posteriorly. No antecarinal 

depression. Posterior carina not elevated, but marked by row of irregular sized tubercles 

becoming coarser and more widely spaced with age. Siphonal area slightly three dimensionally 
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recurved, flat with mid-area groove, ornamented by regular fine commarginal lamellae, 4-5/ 

mm. Escutcheon carina angled with similar row of tubercles to those on posterior carina. 

Escutcheon concave and smooth. Median teeth small, moderately broad; covered by strong, 

weakly arcuate transverse ridges, two ridges and interspaces / mm (in adult). 4a and 4b 4 mm 

(incomplete), 4a (anterior) 130° to hinge line, 4a (posterior) 100°, 4b (ventral) ranges very 

slightly divergent to become parallel, 4b (dorsal) not preserved, angle between the two cavities 

90°, 3a and 3b 6mm (incomplete), 5a obscured, 3a 120° to hinge line, 3b (ventral) 30°, 3b 

(dorsal) obscured. Thickening of shell on line extending from tooth 4b for 4mm demarcates 

where anterior adductor muscle attached, scar not clearly impressed. Dimensions given in Table 

28. 

 

REMARKS:  These specimens show all the diagnostic characteristics of V. quiltyi; small size, 

trigonally subovate and fine straight costae which bifurcate or become irregular on anterior, 

three dimensionally recurved siphonal area, reduced dentition. The size of the largest specimens 

are also comparable, 42 mm in this study, Kelly (1995a) recorded 38 mm. The differences noted 

by Kelly (1995a) between V. quiltyi and other Vaugonia spp. are confirmed in the present study. 

The flank ornament of V. quiltyi compares most closely with that of Myophorella tuxedniensis 

Poulton (1979, pl. 7, figs. 12 & 13) the former differing in its smaller, recurved posterior area 

that is covered by much finer lamellae. No dentition is preserved on any material collected in the 

1999-2000 field season but three latex moulds of V. quiltyi collected by Dr Pat Quilty, 2 left 

valves and a right, display the incomplete dentition described above. 

The siphonal area is three dimensionally recurved, originating at the beak as a planar feature 

roughly perpendicular to the plane of commissure, and twists sinistrally to lie almost parallel to 

the plane of commissure at the posterior edge. This forms one curve, it is also weakly concave, 

constituting the three dimensional recurve. 

Kelly (1995a) referred the specimens to Orthotrigonia questionably because “the mid-flank V-

shaped ornament is not seen clearly and the juvenile ornament not at all” (Kelly, 1995a, p. 73) 

and the anterior flank tuberculation is generally irregular. The particularly straight posterior 

flank costae serve as justification for placement in Orthotrigonia. The new material also fails to 

show clearly the mid-flank or juvenile ornament. Consistent with observations made by Kelly 

(1995a), the specimens do display irregular anterior flank tuberculation, with straight posterior 

flank costae. Thus, placement in the subgenus Orthotrigonia remains the most valid. 

With this study Vaugonia quiltyi is now known from 8 localities in the Behrendt, Merrick and 

Hauberg Mountains; Locality 9 of Quilty (1978)which is the same as Th64 and R.7504 of the 
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present study, Localities 2, 3, 4, 13 of Quilty (1978), Localities Th17 and Th58 from the 

1977/1978 USGS Expedition, figured by Kelly (1995a), and Locality R.7507.7 from this work. 

 

AGE:  latest Early Oxfordian – Tithonian (Latady Formation); Tithonian – Berriasian 

(Alexander Island) 

Superfamily MEGATRIGONIACEA Van Hoepen, 1929 

Family MEGATRIGONIIDAE Van Hoepen, 1929 

Subfamily PTEROTRIGONIINAE Van Hoepen, 1929 

Genus Pterotrigonia Van Hoepen, 1929 

TYPE SPECIES:  By original designation, Pterotrigonia cristata Van Hoepen, 1929, Albian; 

Zululand, South Africa. 

 

DIAGNOSIS:  Club-shaped, gibbous, with narrow, elevated, strongly ophisthogyrous umbones; 

marginal and escutcheon carinae ill-defined except near umbo; area very narrow, smooth or 

transversly ridged, strongly, with upward-facing concavity; escutcheon wide, well impressed 

near umbo, with transverse costellae; flank with steep, oblique, simple or tuberculate costae; 

internal radial ridge coinciding approximately with middle of area (Cox, 1969a). Upper Jurassic 

(Kimmeridgian) – Upper Cretaceous; Cosmopolitan. 

Subgenus Pterotrigonia Van Hoepen, 1929 

DIAGNOSIS:  Pterotrigonia with uniform anterior and posterior flank costation, usually slightly 

coarser in the anterior mid-flank region. Posterior end attenuated and commonly rostrate (after 

Cox, 1969a; Poulton, 1979). Upper Jurassic (Kimmerigian) – Upper Cretaceous; Cosmopolitan. 

Pterotrigonia (Pterotrigonia) thomsoni Kelly, 1995 Pl.19, Figs. 3-7 

1995 Pterotrigonia thomsoni Kelly, p. 69, fig. 3, p. 75, figs. 10.1-10.9 

1997 ?Pterotrigonia thomsoni, Riley et al., p. 436, fig3f 

 

MATERIAL:  Most specimens are external moulds (two partial internal moulds), all 

disarticulated, none complete, from 13 localities on ‘Long Ridge’ in the northern Hauberg 

Mountains (Figure 7). Preservation ranges from very good to very poor. BAS Field Locality and 

Specimen Numbers: R.7519.8.1-3; R.7519.13.2, 5, 8, 10, 16-19; R.7519.17.5, 6, 9, 19, 20-22, 

27, 31, 36, 44, 57, 60; R.7519.24.35, 51; R.7519.25.1-7, 10-14, 16-30; R.7519.27.6; 
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R.7519.30.2; R.7519.33.1-11; R.7519.35.2, 6, 8, 11, 15; R.7519.48.13; R.7519.51.2; 

R.7519.55.5; R.7519.59.2, 14. 

 

DIAGNOSIS:  Medium-sized pterotrigoniid with pyriform commissural outline, comissural plane 

recurved antero-ventrally to postero-dorsally. Flank of up to 13 straight tuberculate costae, 

coarsest immediately under umbo. The angle between the costae and posterior carina ranges 

from 40° to 20° through growth. Escutcheon traversed by arcuate rows of commarginal fine 

tubercles (Kelly, 1995a). 

 

DESCRIPTION (of new material):  Size of partial moulds and tubercles supports medium-sized 

pterotrigoniid with moderate to strong anterior inflation. Commissural outline pyriform, 

comissural plane recurved antero-ventrally to postero-dorsally, with concave postero-dorsal 

margin and bluntly projecting umbones. Beaks small, tightly incurved, and slightly 

opisthogyrate. Up to nine straight costae on flank. Costae bear tubercles ranging from low and 

blunt to tall and pointed, sometimes lamellar. Angle that costae make with posterior carina c.40° 

in juveniles, c.20° in latest growth stages. Costae bearing nodulous tubercles strongest at mid-

flank directly below umbo, becoming subdued posteriorly and where they taper towards 

posterior carina. Interspaces approximately same width as costae. Posterior carina only seen for 

the posterior 2/3, low, smooth rounded and occasionally weakly elevated. Siphonal area weakly 

inflated, mid-area groove separates slightly narrower dorsal portion and broader ventral part; 

latter more inflated than former. Commarginal lamellae in posterior 2/3 regular and low to nearly 

smooth. Escutcheon traversed by arcuate rows of fine tubercles. Escutcheon carina not seen. 

Medina teeth of left valve moderately robust, covered by strong weakly arcuate transverse 

ridges, one ridge and interspace/ mm; 4a mostly missing at 72° to hinge line, 4b (dorsal) 

obscured; 4b (ventral) concave dorsally, 11mm long, 4mm high, 1mm thick, at 10° to hinge line 

(incomplete), anterior adductor oval, long axis 8 mm, short axis 5 mm; all other dentition and 

internal characters not seen. Dimensions given in Table 28. 

 

REMARKS:  The new material is easily assigned to Pterotrigonia thomsoni. Although all of the 

specimens are incomplete, when considered together they display the antero-ventrally to 

postero-dorsally recurved commissural outline, flank ornament and posterior area as described 

and figured by Kelly (1995a). The cast of R.7519.35.8 is almost identical to a specimen figured 

by Kelly (1995a, fig. 10, no. 1). Many specimens that are otherwise inseparable show moderate 

inflation in the anterior region of the valve. Two additions to the original description can be 

made, the greater variation in anterior valve inflation to include moderate as well as strongly 
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inflated, and the description of the partial dentition. The dentition is preserved on one specimen, 

R.7519.25.30 and the dimensions given are not intended to be diagnostic for the species, but 

indicative. The differences noted by Kelly (1995a) between P. thomsoni and other Antarctic and 

South American Pterotrigoniids still hold. 

At all but one of the localities where it is known, P. thomsoni is the sole trigoniid found, and at 

localities R.7519.17, R.7519.25 and R.7519.33 it occurs in high numbers and forms horizons up 

to 3 valves thick. This study has increased the known localities of P. thomsoni from 8 to 20 to 

include a ridge in the northern Hauberg Mountains. 

 

AGE:  latest Late Bathonian – Tithonian 

aff. Pterotrigonia sp. Pl. 19, Fig. 8 

MATERIAL:  One incomplete, external mould of a right valve from a nunatak in the northern 

Wilkins Mountains (Figure 8). BAS specimen number R.7520.1.5. 

 

DESCRIPTION:  Medium sized, weakly inflated trigonoid. Adult flank ornament of eight weakly 

posteriorly concave costae at 90º to 50º to siphonal area (decreasing in angle away from umbo). 

Regular, subdued tuberculation occurs across flank on growth lines, interspaces of 

approximately equal width to costae; flank with faint growth lamellae; siphonal area covered 

with weak, moderately concave growth lines. Beak, escutcheon, posterior and escutcheon 

carinae, dentition and internal features not preserved. Dimensions given in Table 28. 

 

REMARKS:  This specimen is too incomplete to be certain of its generic identification. The 

anterodorsal margin is truncated by a quartz vein. The outline suggests a club-shape, and the 

flank ornament of steep, weakly tuberculate costae is diagnostic of the genus Pterotrigonia. The 

specimen, despite its eroded appearance, seems to preserve actual ornament, strengthened by the 

fact that no other fossils from R.7520.1 show evidence of postmortem abrasion or dissolution 

before lithification, and fine, radial ribbing on an indeterminate bivalve on the cast is very crisp. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Subfamily IOTRIGONIINAE Savel’yev, 1958 

Genus Iotrigonia Van Hoepen, 1929 

TYPE SPECIES:  By original desgination, Iotrigonia crassitesta Van Hoepen, 1929, Early 

Cretaceous, Zululand. 
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Table 28. Dimensions of trigoniid species described in millimeters. Those in brackets are estimates or 

considered to be incorrect due to post mortem distortion. 

Specimen L H L/H LP LP/LA I 
M. aff. alex.       
R.7519.57.6 em lv 19 (13) 1.46 16 5.7 (2) 
M. (Scapho). n. sp.       
R.7519.24.30 em lv 35 22 1.59 23 1.92 (4) 
R.7519.50.8 em rv 62 49 1.26 43 2.26 (4) 
V.aff. spedeni       
R.7505.12.41 em lv 24 20 1.2 16 2 (4) 
V. quiltyi       
R.7504.1.23 im lv 28 28 1.18 - 2.5 (3) 
R.7504.1.24 im rv 32 22 1.45 23 2.5 (5) 
R.7504.1.26 em rv 28 (23) 1.22 19 2.1 (4) 
R.7504.1.27 em rv (28) 22 1.27 20 2.5 (4) 
87162c em rv 42 (33) 1.27 - - (5) 
V. n. sp A       
R.7519.23.10 em lv 10 11 0.9 6 1.5 (2) 
R.7519.24.4 em rv 11 (11) 1 6 1.2 (3) 
R.7519.24.19 em lv 12 12 1 7 1.4 (3) 
R.7519.24.46 em rv (12) 12 1 7 1.4 (3) 
V. n. sp. B       
R.7520.1.17 em lv 15 (10) 1.25 13 2.75 (3) 
R.7520.1.18 em rv 14 13 1.15 11 2.75 (3) 
P. thomsoni       
R.7519.17.6 em lv 54 34 1.5 42 3.5 (11) 
R.7519.25.13 em lv 32 29 1.19 26 4.3 (8) 
aff Myophorella       
R.7519.21.3 im lv 65 52 1.25 46 2.42 16 
R.7519.21.5 im rv - (43) - - - 13 
R.7519.51.4 im lv 65 40 1.62 47 2.61 14 
R.7519.51.5 im lv 62 33 1.87 47 3.13 12 
aff Pterotrigonia       
R.7520.1.5 59 - - - - - 
Trigonia gen et sp indet       
R.7517.3.1 im rv 45 34 1.32 30 2 (8) 
R.7517.3.5 im lv 21 18 1.31 13 1.62 (4) 
R.7517.3.10 em rv 43 33 1.30 28 1.86 (8) 
R.7519.21.4 im rv 74 66 1.12 45 1.55 19 
R.7519.21.27 im lv 74 64 1.16 44 1.46 21 

 

Subgenus Iotrigonia Van Hoepen, 1929 

Iotrigonia (Iotrigonia) vau Sharpe, 1856 

1995 Iotrigonia vau, Kelly, p. 76, figs. 11.3-11.6 (Cooper, 1991). 
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REMARKS:  No specimens of Iotrigonia vau were found during the fieldwork for this project. 

The localities where it is recorded were not visited. 

 

AGE:  ?Kimmeridgian – early Tithonian (Antarctica), Tithonian – Valanginian (Africa) 

Trigoniidae gen. et sp. indet. Pl. 19, Figs. 9-11 

MATERIAL:  13 poorly preserved internal moulds from 3 localities; two on Novocin Peak, one 

from ‘Long Ridge’, Hauberg Mountains (Figs. 6 & 7). BAS specimen numbers: R.7517.3.1, 3, 

5, 10; R.7519.21.1, 2, 4, 7, 9. Four valves on a single slab R.7517.8.8 are tentatively included. 

 

DESCRIPTION:  Trigonally subovate, medium sized (largest specimen measured 74 mm long), 

moderately inflated trigoniid with beak at anterior 1/3. Dentition robust. Dimensions given in 

Table 28. 

 

REMARKS:  The material is easily identified as trigoniid, by the schizodont dentition. However 

the material is poorly preserved, and being internal moulds, bears no flank ornament, making 

generic assignment impossible. The specimens have very similar outlines, with beaks 

consistently at anterior 1/3. Two specimens with eroded beak regions show traces of robust 

dentition, with no fine detail preserved. The four specimens on slab R.7517.8.8 are of similar 

dimensions and shape, and occur in a comparable lithology to those from R.7517.3. The fossils 

are only tentatively included as they have undergone structural deformation and are very eroded. 

 

AGE:  latest Late Bathonian – latest Early Callovian. 

Subclasss HETERODONTA Neumayr, 1884 

Order VENEROIDA Adams & Adams 1856 

Superfamily LUCINACEA Fleming, 1828 

Family FIMBRIIDAE Nicol, 1950 [=CORBIIDAE Dall, 1895] 

DIAGNOSIS:  Transversely elliptical or ovate, beaks rounded; lunule and escutcheon well 

marked; surface bearing primary radial ribs superposed by smooth or concentrically sculptured 

external layer; marginal ligament on nymph. Hinge with massive, trigonal or tubercular, 

generally entire medial teeth in more or less cyclodont pattern, anterior laterals commonly and 

posterior laterals generally developed; muscle scars ovate to reniform, short, without digitation 

(Cox, 1969b). Carboniferous - Recent; Cosmopolitan. 

Fimbriidae gen. et sp. indet. Pl. 19, Figs. 12 & 13 
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MATERIAL:  Three almost complete, one well and two poorly preserved internal moulds from 

localities R.7517.17, R.7519.17 and R.7519.37 in the Hauberg Mountains (Figs. 5-7). BAS 

specimen numbers: R.7517.17.5, a distorted (compressed dorsoventrally) RV at least 38 mm 

long and 24 mm high, inflation (of single valve) 7mm; R.7519.17.10, an almost complete 

internal mould of a RV, at least 28 mm long, 19 mm high, c. 5 mm inflation (of single valve); 

R.7519.37.6, RV at least 13.5 mm long, 9 mm high c. 1.5 mm inflation (of single valve). 

 

DESCRIPTION:  Shell small, at least 38 mm long, 24 mm high, outline broadly transversely 

elliptical, slightly inequilateral, beaks posteriorly placed, prosogyrous, protruding above 

hingeline. Hinge plate small, restricted to immediately below beaks, dentition partially 

obscured, apparently with two triangular cardinals, strong subhorizontal anterior lateral, remote 

posterior lateral. Posterior muscle scar ovate, anterior not preserved. No evidence of external 

ornament preserved. 

 

REMARKS:  The two internal moulds bear enough morphology to be certain of family placement, 

but identification to generic level is impossible. Outline and dentition are comparable with the 

genera Fimbria Megerle von Mühlfeld and Sphaera Sowerby, particularly the latter by the 

subhorizontal anterior cardinal. However, the dentition is partially obscured and the 

interpretation given above may be incorrect. If the dentition is in fact comprised of bifid medial 

teeth then the new material is most similar to Haastina Marwick. The incomplete nature of the 

material precludes certain placement in any of the genera and is best left in informal 

nomenclature. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Superfamily CARDITACEA Fleming 1820 

Family CARDITIDAE Fleming 1828 

DIAGNOSIS:  Small to large, trapezoidal or rounded, with strong radial ribs and shell margin 

invariably crenulated internally; ligament external. Hinge with faint 3a and thin 5b, anterior 

laterals tuberculiform; anterior scars set on platform (after Cox, 1969b). Devonian – Recent; 

Cosmopolitan. 

?Carditidae gen. et sp. indet. Pl. 19, Figure 14 



Chapter 3 Systematics 

 133

MATERIAL:  A single well preserved external mould of a RV, dorsal and hinge areas obscured 

by matrix; BAS specimen R.7519.41.77 from ‘Long Ridge’ in the Hauberg Mountains (Figure 

7). 

 

DESCRIPTION:  Small, moderately inflated shell (33 long x 25 high, inflation 9 mm), with 

rounded sub-trapezoidal outline, posteriorly elongate; anterior margin short, straight, curves 

evenly into weakly convex ventral margin, posterior margin moderately concave; beak situated 

at anterior third. Ornament of 19 strong regularly spaced radial ribs with flat tops, rounded 

edges; flat interspaces curve into base of ribs; crossed by three, irregularly spaced growth rugae. 

 

REMARKS:  Despite being well preserved, the external mould is impossible to identify 

generically with any certainty. Attempts to remove matrix from the dorsal and hinge areas have 

proved futile. Hence, morphology important for family and generic designation is unavailable. 

The single specimen is assigned to Carditidae based on the rounded sub-trapezoidal outline and 

strong radial ornament, with a suggestion of internal crenulation at the ventral margin but must 

be considered tentative. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Superfamily CRASSATELLACEA Férrusac 1822 

DIAGNOSIS:  Shell trigonal, trapezoidal, or rounded, with concentric external sculpture, costate 

to striate, vanishing in some, except in Cardiniidae with internal layer of straight or arcuate 

radial riblets, which may be reflected as crenulations of inner shell margin. Lunule and 

escutcheon generally distinct; beaks prosogyrate and pointed. Hinge lucinoid, with 3b median 

and 5b commonly present on RV, thus more or less cyrenoid in appearance. Lateral teeth lamina 

in many forms; no PI developed except in Cardiniidae and Myophoricardiidae. Integripalliate or 

with faint sinuosity. Pedal scars well marked (after Cox, 1969b) Ordovician - Recent; 

Cosmopolitan. 

Family ASTARTIDAE d’Orbigny, 1844 

Subfamily ASTARTINAE d’Orbigny, 1844 

Genus Neocrassina Fischer, 1886 

nom. subst. pro Crassinella Bayle, 1878, non Guppy, 1874 

SYNONYMS: Puschia Rouillier & Vossynski, 1847; Pruvostiella Agrawal, 1956 
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TYPE SPECIES:  (by subsequent designation Dall, 1903) Astarte obliqua Deshayes, 1830, 

(=Cypricardia oblique Lamarck, 1819), Middle Jurassic, western France. 

 

DIAGNOSIS:  Medium to large Astartinae, strongly inequilateral, posteroventrally elongate shells 

(largest specimen recorded c. 120mm long); transversely subcircular to subtrapezoidal in 

outline. Beaks low and prominent above cardinal area, 0.15 to 0.3 of shell length from anterior 

margin; umbones positioned below to slightly above beaks. Interior of ventral margins smooth 

or with weak crenulations. Commarginal costae evenly spaced and about constant width during 

early stages of growth, with subtrigonal cross-section: irregular in post-umbonal stages, of 

variable width and strength, or fading, leaving remainder of shell smooth or with surface folds 

of variable relief. Interspaces and commarginal ornamentation of constant width across flank, 

decreasing in width across anterior and posterior areas, and extending across lunule and 

escutcheon in form of costellae. Lunule short, escutcheon elongate, both well defined; 

escutcheon crest rounded in cross-section. Dorsal margin bordering cardinal area subtrigonal in 

outline. Cardinal area ventral edge moderately slanting anteriorly. Anterior hinge area short, 

broad on right valve; cardinal tooth 3a straight; cardinal tooth 2 subequal in size to cardinal 

tooth 3b; cardinal 4b elongate; lateral teeth A11 and A1V short (after Gardner & Campbell, 

2002a). Lower Jurassic (Upper Liassic) – Upper Cretaceous (Turonian); Cosmopolitan. 

 

REMARKS:  A comprehensive study of several populations of Middle Jurassic astartids from 

New Zealand demonstrates that some morphological characteristics that have been used 

historically as bases for generic and specific differentiation are no longer applicable (Gardner & 

Campbell, 2002a). Gardner & Campbell (2002a) used the following taxonomic characters for 

generic diagnosis as they are independent of differences between sexes and those influenced by 

the environment: 

 

1. Most hinge plate details. 

2. Cross-sectional shape of ornamentation. 

3. Pattern of ornamentation. 

4. Characteristics of the lunule and escutcheon. 

5. Maximum shell size. 

 

Two more morphologic characters that can show some variation are used by Gardner & 

Campbell (2002a) to differentiate between genera: 
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1.Commissural outline. 

2. Position of beaks relative to the anterior margin. 

 

Gardner & Campbell (2002a) first recognised the Antarctic form Astarte ellsworthensis Quilty 

as Neocrassina. The remaining astartids described by Quilty (1978) were not reassigned due to 

lack of sufficient detail in the figures. The new collection comprises many well preserved 

specimens which support the reassigment, and demonstrate that the remainder also belong in the 

genus Neocrassina, most notably by the absence of cardinal teeth 5b and 6b, and lateral teeth AV 

and P1V. The original material upon which Quilty (1978) based his descriptions was also re-

examined. 

Neocrassina ellsworthensis (Quilty), 1978 Pl. 20, Figs. 1-4 

1978 Astarte ellsworthensis Quilty p.1067 Figs. 81 & 82. 

2002a Neocrassina ellsworthensis, Gardner & Campbell, p. 335. 

 

MATERIAL:  Quilty (1978) based his species on <10 specimens from one locality ( Locality 2 

Quilty, 1978) (Figure 2). The present study provided 48 specimens from three localities in the 

southern Behrendt Mountains. All specimens are internal or external moulds representing both 

left and right valves. BAS Field Localities (Figure 2): R.7504, a small nunatak to the north of 

Mount Hirman and R.7507.7 on the southern end of Mount Hirman. This is the locality from 

which the type specimen is described. 

BAS Specimen Numbers: R.7504.1.1, 6-8, 12a, 20, 21, 24-26, 28, 31-33a, 36b, d, e, 40, 54, 56, 

59, 60, 63-65, 73, 76c, d, 77, 82, 84b, i, 87-89, 91, 109, 110, 115, 119; R.7504.2.1, 6, 7; 

R.7507.7.1-3, 6, 11-18. 

The following specimens are tentatively identified as N. ellsworthensis, but poor preservation 

prevents positive placement in the species. 

R.7504.1.6, 57, 69, 75, 81, 92; R.7517.17.3, 8, R.7522.9.7. 

The specimens R.7517.17.3, 8 are from Novocin Peak in the southern Hauberg Mountains (Figs. 

5 & 6), and the specimen R.7522.9.7 is from the Wilkins Mountains (Figure 8). 

 

DIAGNOSIS:  Small to moderate sized, ovoid to subcircular Neocrassina, with pronounced 

concavity of dorsal margin immediately anterior of umbo. Smooth to weakly sculptured surface 

and exterior marked by regular ‘growth halts’ at 6 - 7 mm intervals (Quilty, 1978). West 

Antarctica. 

 



Chapter 3 Systematics 

 136

DESCRIPTION (of new material):  Small to moderate sized, ovoid to subcircular Neocrassina, 

with pronounced concavity of dorsal margin immediately anterior of umbo. Umbo is strongly 

prosogyral. Lunule, escutcheon and dentition usually obscured, never well preserved; lunule 

appears cordate, moderately impressed and escutcheon elongate, thin. Hinge plate slanted c. 20° 

anteroventrally, cardinal teeth small, posterior lateral teeth elongate, anterior lateral teeth not 

seen. Surface is smooth to weakly sculpted with fine concentric costellae, with well marked 

‘growth halts’ at regular 6-7 mm intervals ranging from faint to prominent. Adductor scars 

seldom preserved; circular to slightly oval but never prominent. Dimensions are detailed in 

Table 29. 

 

REMARKS:  In all basic features the new material corresponds with Quilty’s (1978) description. 

All specimens found disarticulated with the convex side up. Specimens of the species are easily 

identified by the ovoid shape and distinctive pronounced attenuation of the anterior which is 

displaced dorsally. Shells of similar size to associated Neocrassina, but with greater inflation. 

Left valves outnumber right valves by about 2 to 1. Dimensions are comparable to those made 

by Quilty (1978) (Table 29). 

Table 29. Dimensions of Neocrassina ellsworthensis in millimetres, inflation is given as a ratio of inflation of 

both valves divided by length. 

Specimen L H L/H I/L 
R.7504.1.26 LV 42 32 1.31 0.43 
R.7504.1.28 LV 22 20 1.1 0.57 
R.7504.1.40 LV 33 30 1.1 0.61 
R.7504.1.54 LV 36 33 1.09 0.54 
R.7504.1.57 RV 29 27 1.07 0.48 
R.7504.1.59 LV 35 31 1.13 0.58 
R.7504.1.81 LV 30 26 1.2 0.61 
R.7504.2.1 LV 47 42 1.12 0.47 
R.7504.2.6 LV 38 35 1.08 0.51 
R.7504.2.7 LV 36 32 1.12 0.53 
R.7507.7.1 RV 32 24 1.33 0.5 
R.7507.7.3 LV 23 17 1.35 0.64 
R.7507.7.6 LV 29 21 1.38 0.72 
R.7507.7.11c LV 27 24 1.12 0.54 
R.7507.7.11d LV 23 19 1.21 0.63 
R.7507.7.11e LV 25 22 1.13 0.54 
R.7507.7.11f LV 23 20 1.15 0.50 
R.7507.7.11g RV 21 17 1.29 0.38 
R.7507.7.14 LV 37 30 1.23 0.53 
R.7507.7.17 RV 33 26 1.27 0.42 

 

Which are comparable to those made by Quilty, (1978): 
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Quilty (1978) L H L/H I/L 
87168c 40 42 0.95 0.44 
87170b 43 -  0.42 
87170c - 34   
87184b 27 28 0.96 0.45 

 

The astartids comprise a dominant part of the Latady Formation faunas, as demonstrated by 

Quilty (1978), who described three new species and four others left in open nomenclature. At 

the time of his publication, very few major works discussing the Southern Hemisphere astartids 

existed apart from those by Weaver (1931)(whose figures suffer from lack of detail and 

dentition) and Cox (1965). As noted by Quilty (1978) the attenuated margin and fine external 

pattern with well marked ‘growth halts’ are very characteristic and help differentiate this species 

from others. Neocrassina ellsworthensis is also much more inflated than other astartids with 

which it is found. Although inflation is considered an unreliable character on which to base 

species separation (Gardner & Campbell, 2002a), inflation of N. ellsworthensis is consistently 

double that of N. marwicki (Quilty). The greater number of left valves may be a result of a 

collecting bias or taphonomic processes. This study has increased the number of collected 

specimens to over 50, which are now known from 3 localities. At those 3 localities N. 

ellsworthensis is found with N. marwicki. This is in contrast to New Zealand where only a single 

astartid species of any genus is present at any given horizon (R. Gardner pers. comm. 2002). 

The specimens tentatively referred to N. ellsworthensis from the Hauberg and Wilkins 

Mountains, R.7517.17.3, 8 and R.7522.9.7 respectively, are found with N. marwicki. This 

association is recognised at all localities where N. ellsworthensis is known. 

 

AGE:  latest Early Oxfordian – latest Early Kimmeridgian 

Neocrassina marwicki (Quilty), 1978 Pl. 20, Figs. 5-17, PL. 21, Figs. 1-6 

1978 Astarte marwicki Quilty p. 1059, figs. 72 & 73, p.1067, figs. 74 & 75 

1978 Astarte behrendtensis Quilty p.1067, figs. 76-80 

1978 Astarte sp. 1 Quilty p.1067, fig. 83 

1978 Astarte sp. 2 Quilty p.1067, fig. 86 

1978 Astarte sp. 3 Quilty p.1067, fig. 85 

?1978 Astarte sp. Quilty p.1067, fig. 84 

1997 “Astarte” marwicki, Riley et. al, p. 436, fig. 3i 

 

MATERIAL:  Numerous specimens were collected from 42 localities in the Behrendt, Hauberg, 

Wilkins Mountains, and Novocin Peak (Figs. 1C, 2, 6-8). BAS Field Localities: R.7504 a small 
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nunatak to the north of Mount Hirman and R.7507 a locality on Mount Hirman, R.7517 is 

Novocin Peak, R.7518 a small ridge in the central Hauberg Mountains, R.7519 a 6km ridge in 

the northern Hauberg Mountains, R.7520 and R.7522 small nunataks in the Wilkins Mountains. 

The collection comprises poor to well preserved internal or external moulds representing both 

left and right valves. Many of the specimens are incomplete external moulds. 

BAS specimen numbers: 

Behrendt Mountains. 

R.7504.1.2-4, 6, 7, 10, 11, 13, 24, 27, 31, 33g, 41, 50, 52, 53, 55, 58, 61, 63-65, 67, 68, 72-74, 

76a, 80, 84c, d, 85, 87-90, 94, 96, 99, 101, 107, 112, 113, 115, 117; R.7504.2.3, 5; R.7504.3.38, 

45, 48; R.7507.7.3, 5, 11, 12. 

Novocin Peak. 

R.7517.17.2, 4, 7, 9, 10, 12, 14. 

Hauberg Mountains. 

R.7518.2.18, 20, 27, 29, 30, 32, 34, 37, 38, 40-44; R.7519.3.6; R.7519.5.1, 6, 8, 9, 15, 17, 25, 

28, 29; R.7519.9.1; R.7519.10.1, 3, 5; R.7519.11.2; R.7519.13.3, 6, 19; R.7519.15.1; 

R.7519.16.1, 3, 8, 10, 13, 14, 17-19; R.7519.17.1-7, 9-14, 16-19, 21, 23, 25-27, 29, 32, 34, 35-

44, 46, 47, 49-60, 67, 69, 71, 72; R.7519.19.1, 3, 4, 6; R.7519.20.1, 2, 4; R.7519.21.6; 

R.7519.23.3, 6, 8, 14, 15; R.7519.24.2, 5, 7, 8, 11, 14, 19-21, 26, 27, 35-37, 39, 41, 43, 46, 48, 

50, 53; R.7519.26.1, 3, 5, 6, 8-11, 14; R.7519.27.6, 12, 20; R.7519.32.3; R.7519.35.12; 

R.7519.41.54; R.7519.42.7, 11, 13; R.7519.49.1, 4; R.7519.50.8; R.7519.51.3; R.7519.54.7; 

R.7519.55.5-8; R.7519.57.18, 19, 21, 22, 28, 29, 31, 40, 41, 43, 45, 49, 51, 52, 54, 56, 58, 63, 

67, 70; R.7519.59.4-6, 13, 14; R.7519.60.18, 21. 

Wilkins Mountains. 

R.7520.1.1, 4, 7, 10, 17, 19, 26, 28, 33, 34, 39, 40, 44, 46, 48, 51, 56; R.7520.2.2; R.7522.2.13; 

R.7522.6.1-4, 6-11, 15, 28, 34, 42; R.7522.8.2, 3, 5, 22, 23; R.7522.9.1-5, 7, 9, 14; R.7522.10.3, 

4, 7, 9 12. 

Quilty (1978) collected specimens from localities Q2, 4, 9, 13. A single poorly preserved, 

incomplete specimen R.7507.1.9, is tentatively included in this taxon. It is from a locality on the 

northern end of Mount Hirman. 

 

DIAGNOSIS:  Small Neocrassina, subcircular to subelliptical in outline, acutely rounded 

projecting crest bordering lunule with strong costae extending down vertical walls and across 

lunule base; escutcheon 1/4 width of lunule, small narrow; adductor scars oval; surface ornament 

of evenly spaced commarginal costae over entire shell surface (after Quilty, 1978). 
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DESCRIPTION:  Shells of small size, thin shelled (2-3 mm width approximately). Commissural 

outline subcircular to subelliptical, anterodorsal margin ranges from weakly to moderately 

concave, inflection at ventral end of lunule, forming smooth curve through ventral margin to 

posterior end of hinge plate; posterodorsal margin straight to moderately convex. Umbo initially 

orthogyral, changing to slightly prosogyral, placed centrally to about one third of length from 

anterior, broad, rounded; angle between anterior and posterior slopes ranging between 95° to 

125°. Inflation weak, ranging from 0.22 - 0.40 (see Table 30). Ornament consisting of evenly to 

slightly irregurlarly spaced, narrow, concentric, commarginal costae separated by flat 

interspaces which average slightly more than 1 mm in width (in adult); occasionally seen on 

internal moulds. Interspaces slightly compressed at antero- and postero-ventral extremities. Line 

of maximum growth runs from beak in gentle, even, anterior-facing curve. Some specimens 

exhibit crenulations along ventral margin. Lunule subovate, elongate, with deep almost flat 

anteroventrally slanting base bordered by almost vertical walls that increase in height anteriorly 

and capped by acutely rounded crest. Strong commarginal costae extend across crest and 

subvertically down wall of lunule, then slightly weaken across floor. Escutcheon lanceolate, 

extending almost 3/4 to posterior extremity, bordered by sharply projecting rounded crest; 

escutcheon 1/4 width of lunule. Adductor scars oval where present and range from weak to 

moderately impressed, anterior deepest near anteroventral edge of hinge plate; posterior slightly 

smaller and more weakly impressed than anterior. No pallial line observed. Hinge plate 

moderately broad, cardinal area of moderate size; anterior hinge area relatively short, 

moderately broad on right valve; posterior hinge area about 1/3 total length, moderately broad in 

left valve. Lateral teeth A111 and A1V range from short to long, moderately thick; A111 

slightly convex ventrally above and slightly posterior to anterior adductor; lateral teeth P11 and 

P111 ranging from short to relatively long, both terminating at posteroventral end of hinge plate; 

cardinal tooth 3a reduced, subvertical, not well defined; cardinal tooth 3b strong, prominent, 

subtrigonal; cardinal tooth 2 subtrigonal, subequal to 3b; cardinal tooth 4b narrow, elongate, 

separated from cardinal tooth 2 by moderately wide socket for cardinal tooth 3b. The following 

measurements were made on some of the best preserved specimens (Table 30). 

 

REMARKS:  With the advantage of greater numbers of specimens and the comprehensive work 

on astartids by Gardner & Campbell (2002a), it has been possible to build on the work of Quilty 

(1978), who described three new astartid species and left four in open nomenclature. The 

original material upon which Quilty (1978) based his descriptions was also re-examined. Five of 

the seven astartid species are here reassigned to what is now considered to be a highly variable 

species, Neocrassina marwicki. Characters that remain constant in all specimens are the small 
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overall size (relative to other Neocrassina), size and shape of the anterior adductor scar (when 

exposed), characters of the lunule, and the evenly spaced commarginal costae over the entire 

shell surface. The comparable surface ornament was observed by Quilty (1978) who noted, “A. 

marwicki and A. behrendtensis seem to have similar external sculpture of well developed 

concentric growth ridges” (Quilty, 1978, p. 1065). Astarte sp. 2, sp. 3 and ?Astarte sp. of Quilty 

(1978) all bear surface ornament of regular, commarginal concentric costae, separated by flat 

interspaces which average slightly >1 mm in width (Astarte sp. 1 is an internal mould, which 

only shows traces of ornament occasionally). Similarly the hinge characters are reasonably 

constant between specimens, with the slight range in form observed within that for any given 

species, as outlined in Gardner & Campbell (2002a). The main difference between N. marwicki 

and N. behrendtensis is in outline with; N. marwicki being subcircular and N. behrendtensis 

ovoid Quilty (1978). However, Gardner & Campbell (2002a) demonstrated that outline can be 

extremely variable within a species and also can be influenced by environment. The outline 

determines umbonal position; if subcircular it is central, if ovoid it is positioned closer to the 

anterior margin, which in turn affects the angle between anterior and posterior slopes of the 

umbo. Of note is the wider cardinal area below the beak, and a deeper, relatively short lunule in 

the subcircular form as compared to the transversely subelliptical form (see Pl. 20, Figs. 8, 9 & 

12, 13 respectively). 

Table 30. Dimensions of Neocrassina marwicki in millimetres. Those in brackets distorted; those in italics 

possessing crenulations on ventral margin. 

Specimen L H L/H I/L 
R.7504.1.3 LV 25 24 1.04 0.24 
R.7504.1.3 RV 25 25 1 0.24 
R.7504.1.11 LV 34 35 0.97 0.28 
R.7504.1.13 LV 26 20 1.3 0.22 
R.7504.1.31 RV 31 34 0.91 0.24 
R.7504.1.89 LV 29 25 1.16 0.28 
R.7504.1.117 LV 33 33 1 0.24 
R.7507.7.11a LV 28 28 1 0.22 
R.7507.7.11b RV 16 19 0.84 0.25 
R.7519.17.14 RV 25 20 1.25 0.24 
R.7519.17.51 RV 20 24 0.83 0.40 
R.7519.24.20 LV 20 29 0.83 0.3 
R.7519.24.44a LV (25) 21 (1.19) (0.24) 
R.7519.24.44b RV 22 (23) (0.96) (0.26) 
R.7519.51.3 LV 31 30 1.03 0.32 
R.7519.57.13 LV 20 15 1.3 0.2 
R.7519.57.49 LV 16 12 1.33 0.36 
R.7519.57.70 RV 25 27 0.92 0.32 
R.7522.6.1 RV 32 33 0.97 0.30 
R.7522.6.1 LV 32 28 1.14 (0.42) 
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Astarte sp. 1, sp. 2, and A. sp. 3 all have outlines that fall within the known range of N. 

marwicki: A. sp. 1 is comparable to that of the holotype and paratype (Quilty, 1978, p. 1059, 

figs. 72 & 73), A. sp. 2 similar to that of ‘A. behrendtensis’, differing only by showing a slightly 

greater curve of the ventral margin, and Astarte sp. 3 intermediate between ‘A. marwicki’ and 

‘A. behrendtensis’. The specimen of ?A. sp. figured by Quilty (1978) appears to be slightly 

deformed by compression in a postero-dorsal and antero-ventral direction. The undeformed 

outline was probably similar to that of the holotype. A. sp. 1 has a hinge plate of comparable 

dimensions to similar sized examples of N. marwicki, and a prominent, subtrigonal, cardinal 

tooth 3b. Inclusion of all four species of astartid left in open nomenclature by Quilty (1978), A. 

spp. 1, 2, 3 and ?A. sp., in N. marwicki is justified by the small size, outline that falls within 

known range for the species, and possession of matching ornament. Reassignment of A. sp. 1 is 

further strengthened by dentition arrangement identical to that of N. marwicki and teeth of 

similar size and outline. The new species designated by Quilty (1978) were based on single 

specimens, except for ?A. sp., which was made on three specimens, from localities where N. 

marwicki is now known. 

Presence of crenulations along the ventral margin, coupled with greater inflation, has been 

shown to be indicative of female gender (Gardner & Campbell, 2002a). Specimens of N. 

marwicki that display crenulations are inflated within the higher end of the range, and can be 

assumed to be female. However with so few suitable specimens for analysis which also possess 

crenulations, this suggestion must remain tentative. 

Neocrassina marwicki most closely resembles Neocrassina compressa (J. de C. Sowerby) 

(Gardner & Campbell, 2002a, p. 337, fig. 13, nos. 7-9) from the Oxfordian of India. Both have 

strong commarginal costae of similar spacing over the entire shell surface, with the costae 

extending down the walls of the lunule, and comparable commissural outlines and posterior 

hinge area. N. compressa differs by being larger, having a more anteriorly situated umbone, less 

concave anterodorsal margin (on similar morphotypes), and a slightly flattened antero-ventral 

margin. N. marwicki has a larger anterior hinge area, centrally placed umbones and a smooth 

ventral margin. 

Neocrassina is found in New Zealand in fine sandstone interpreted as representative of mid-

shelf depths (Gardner & Campbell, 2002a). The range of outline, strength and size of dentition 

and adductor scars of N. marwicki are closely similar to a recent astartid Astarte elliptica 

(Brown, 1827). The latter is known in shallow water depths to at least 95 m, living in a fine-

grained sandy substrate. Despite the paucity of articulated (i.e. those most likely to have been in 

situ) specimens, Neocrassina marwicki found in the Latady Formation in fine-grained sandstone 
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is inferred to have lived at similar maximum depths, and specimens found in medium- to coarse-

grained sandstones may have lived at inner-shelf, and perhaps sub-littoral depths. 

 

AGE:  latest Late Bathonian – mid Late Kimmeridgian 

Subfamily TRIGONOPINAE Gardner & Campbell, 2002 

Genus TrigonopisMunier-Chalmas, 1887 

TYPE SPECIES:  By original designation, Cardita similis J. Sowerby, 1819, Middle Jurassic; 

western Europe. 

 

DIAGNOSIS:  Small to medium sized Trigonopinae, posteroventrally elongate. Umbones high, 

erect, above prominent beaks. Commarginal costae subtrigonal in cross-section, extending 

across lunule and escutcheon. Lunule broad, well defined; escutcheon narrow, well defined. 

Cardinal tooth 3a absent or weakly defined (after Gardner & Campbell, 2002a). Lower Jurassic 

– Lower Cretaceous; western Europe, New Zealand, Japan, Palestine, Madagascar, Antarctica. 

Trigonopis stevensi (Quilty), 1978 Pl. 21, Figs. 7-13 

1978 Opis (Trigonopis) stevensi Quilty, p. 1067 figs. 87-93. 

2002a Trigonopis stevensi, Gardner & Campbell, p. 326. 

 

MATERIAL:  Poor to well preserved internal and external moulds were collected from eighteen 

localities in the Behrendt, Hauberg and Wilkins Mountains (Figs. 2, 5-8). BAS specimen 

numbers: R.7504.1.1, 2, 9, 12, 20, 26, 31, 33b, e, 34c, 37, 39, 41, 43-49, 51, 62, 69, 77-79, 82, 

84, 91, 100, 102, 103b, 114, 117; R.7504.3.66, 174; R.7519.17.70; R.7519.19.2; R.7519.20.4; 

R.7519.21.8; R.7519.23.6; R.7519.24.10, 19, 24; R.7519.26.6, 61; R.7519.41.23, 29, 30; 

R.7519.49.2, 4; R.7519.56.10; R.7519.57.24; R.7519.59.3, 13, 14; R.7520.1.1, 15, 19, 25, 45, 

47, 49, 58, 59, 61, 63; R.7522.5.1; R.7522.6.4, 5, 6, 11-14, 16, 24, 26, 29, 30, 34, 42; 

R.7522.8.3; R.7522.9.5. 

A single specimen, R.7505.2.83, too poorly preserved to make a positive specific identification, 

is tentatively included. 

 

DIAGNOSIS:  Large Trigonopis bearing strong ridge from umbo to posteroventral margin. 

Surface marked by 10 strong concentric growth halts, interspaced by c.8 finer commarginal 

costae. Lunule deeply impressed, longer than wide (Quilty, 1978). 

 



Chapter 3 Systematics 

 143

REMARKS:  The new material corresponds with Quilty’s (1978) description in all basic features, 

and some minor additions can be made to the original description. The maximum length 

recorded is now increased to 72 mm and 64 mm (R.7519.59.14) respectively. The lunule bears 

costae that range from weak to strong, and in some well-preserved specimens, onto which the 

growth halts can be traced. The escutcheon is preserved well in one specimen, R.7522.5.1, and 

is typical of the genus: elongate, narrow, well defined, with rounded crest. It is approximately 

twice as long as the lunule. The ventral commissure is marked by crenulations in some 

specimens; the paucity of specimens with the ventral margin preserved does not permit 

assumptions of gender to be made. The hinge plate is as in the generic diagnosis, thick, with a 

wide cardinal area below the beak, elongate anteriorly. Lateral teeth A111 of moderate width, 

AIV slender, both elongate, lateral teeth PII and PIII elongate and thick; cardinal tooth 3b large, 

triangular, and strongly projecting; cardinal tooth 2 strong, stout, elongate; cardinal tooth 4b 

smaller, narrow, both cardinals separated by deep, wide cardinal 3b socket. Dimensions of some 

of the best preserved material are detailed in Table 31 below. 

Table 31. Dimensions of Trigonopis stevensi in millimetres; height divided by length and inflation of both 

valves divided by length given as ratios. 

Specimen Valve L H H/L I/L 
R.7504.1.1 RV 37 35 1.05 0.48 
R.7504.1.26 LV 27 30 0.90 0.58 
R.7504.1.41 LV 31 33 0.93 0.45 
R.7504.1.43 RV 11 11 1 0.42 
R.7504.1.45 LV 38 36 1.05 0.52 
R.7504.1.45 RV 33 32 1.03 0.44 
R.7504.1.46 RV 36 37 0.95 0.38 
R.7504.1.77 RV 33 35 0.94 0.8 
R.7504.1.79 RV 35 37 0.94 0.46 
R.7504.1.102 RV 33 36 0.92 0.30 
R.7504.3.66 LV 32 35 0.91  
R.7519.24.24 LV 44 50 0.88 0.59 
R.7519.41.23 LV 36 39 0.92 0.44 
R.7519.41.29 RV 31 40 0.77 0.71 
R.7519.41.30 LV 25 36 0.70 0.56 
R.7519.59.14 LV 64 72 0.88 0.41 
R.7520.1.59 RV 27 24 1.12 0.52 
R.7522.6.12 RV 26 42 0.62 0.54 
R.7522.6.16 LV 44 65 0.68 0.73 
R.7522.6.30 LV 71 51 -  

 

Trigonopis stevensi, one of the largest species in the genus (Gardner & Campbell, 2002a), was 

compared with Astarte morgani Trechmann(now Trigonopis morgani – Gardner & Campbell, 

2002a)  by (Quilty, 1978), who noted differences in ornament and age. Further distinction based 

on hinge characters supports the original differentiation, and is outlined in Gardner & Campbell 
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(2002a). Trigonopis stevensi which was recorded from four localities on Mount Hirman in the 

Behrendt Mountains by Quilty (1978), is now known from 20 localities with a greatly increased 

geographic range to now include the Hauberg and Wilkins Mountains. 

The thick shell, coarse, strong dentition, and deeply impressed muscle scars suggest adaptation 

for a moderate- to high-energy environment. In these respects Trigonopis stevensi closely 

resembles species of the modern crassatellid Eucrassatella (see Lamprell & Whitehead, 1992, p. 

58, pl. 27, figs. 172-176). Australian Eucrassatella are restricted to littoral sand, with the 

exception of E. cumingii (A. Adams, 1852) which ranges to 90 m depth (Lamprell & 

Whitehead, 1992, p. 58). Trigonopis stevensi is found in the Latady Formation preserved in fine- 

to coarse-grained sandstones as disarticulated valves. Although one pair of articulated valves in 

‘butterfly position’ is known, T. stevensi was probably not in situ. The two species of Trigonopis 

found in New Zealand, T. morgani (Trechmann, 1923) and T. anatona (Gardner & Campbell, 

2002), are found in fine- and fine- to coarse grained sandstone respectively (Gardner & 

Campbell, 2002a). Most likely Trigonopis had a similar ecologic range to that of Eucrassatella, 

namely preference for littoral sands, but ranging to mid-shelf depths. 

 

AGE:  latest Late Bathonian – latest Early Kimmeridgian 

?Crassatellacea Fam, et gen. et sp. indet. Pl. 21, Figs. 14-16 

MATERIAL:  Two specimens from localities R.7505.2 and R.7519.24 in the Behrendt and 

Hauberg Mountains respectively (Figs. 2 & 7). BAS specimen numbers: R.7505.2.98, an 

incomplete steinkern, missing posteroventral third, 35 x 36 (est.) mm (L x H), and 

R.7519.24.49, an incomplete internal mould of a LV, missing posteroventral quarter, 48 x 53 

(est.) mm. 

 

DESCRIPTION:  Subcircular, medium sized, thick shelled; simple, robust heterodont dentition, 

cardinal tooth 2 subrectangular at c. 75° to hinge line, AIV broadly triangular, twice width of 2. 

Anterior adductor scar large, oval (18 x 10 mm), weakly impressed at anterior edge, strongly 

impressed at posterior edge, long axis oriented dorsoventrally (Pl. 21. Figs. 14-16); large, oval 

(4 x 2 mm), moderately impressed pedal retractor muscle scar situated adjacent to posterodorsal 

edge of adductor scar (Pl. 21. Figs. 14, 15), oriented subparallel with plane of commissure, 

posterior and slightly closer to plane of commissure; moderately marked pallial line. Interior 

surface smooth. No posterior adductor scar seen. External ornament unknown. 
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REMARKS:  The two specimens are impossible to identify at generic level with any certainty. 

The new material is placed in the Crassatellacea based on possession of well marked pedal scars 

and the interpretation of the cardinal teeth as 2 and AIV. If the interpretation is incorrect and the 

cardinal teeth are 2a and 2b then placement in the Veneracea Rafinseque 1815 would be more 

appropriate. The medium size, thick shell, and strongly deeply impressed anterior adductor scars 

also suggest affinities with Megalodontacea Morris & Lycett 1853. However, the new 

specimens do not have the massive hinge plate that is diagnostic for this superfamily. 

 

AGE:  latest Early Bajocian – latest Early Callovian 

Crassatellacea fam., gen. et sp. indet. 

1983 Crassatellacea, gen. et sp. indet., Quilty, p. 405, fig. 25-27. 

 

REMARKS:  No specimens resembling those described and figured by Quilty (1983) were found 

during the fieldwork for this project. 

 

AGE:  latest Early Bajocian 

Superfamily TELLINACEA de Blainville, 1814 

Family TANCREDIIDAE Meek, 1864 

Genus Tancredia Lycett, 1850 

Tancredia aff. allani Marwick 

1978 Tancredia aff.  allani Marwick 1953, Quilty, p. 1072, Figs., 94 & 95. 

 

REMARKS:  No specimens resembling that described and figured by Quilty (1978) were found 

during the fieldwork for this project. 

 

AGE:  latest Early – Middle Oxfordian 

Genus Corbicellopsis Cox, 1929 

Corbicellopsis otwayi Quilty 

1978 Corbicellopsis otwayi Quilty, p. 1072, fig. 96. 
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REMARKS:  No specimens resembling that described and figured by Quilty (1978) were found 

during the fieldwork for this project. 

 

AGE:  latest Early Bajocian – latest Early Kimmeridgian 

Superfamily ARCTICACEA Newton 1891 

Family ARCTICIDAE Newton 1891 

Genus Isocyprina Röder, 1882 

Subgenus Isocyprina Röder, 1882 

Isocyprina (?Isocyprina) sp. 

1978 Isocyprina (?Isocyprina) sp. Quilty, p. 1072, fig. 97. 

 

REMARKS:  No specimens resembling that described and figured by Quilty (1978) were found 

during the fieldwork for this project. 

 

AGE:  latest Early Kimmeridgian 

Genus Pronoella Fischer 1887 

TYPE SPECIES: [pro Pronoe Agassiz, 1843 (non Guérin, 1838)] [Venulites trigonellaris von 

Scholtheim, 1820]. 

 

DIAGNOSIS:  Ovate, trigonal, or trapezoidal, evenly inflated or with posterior carina; lunule 

present, escutcheon absent or poorly defined; hinge formula, AI AIII 1 3a 3b PI/AII 2a 2b 4b 

(PII), with PII represented only by a thickened or projected shell margin; pallial line simple or 

with shallow sinus (Cox, 1969b). Jurassic; Europe, West Antarctica herein. 

?Pronoella (s. l.) sp. indet. Pl. 22, Figure 1 

MATERIAL:  A single an internal mould of a LV, BAS specimen R.7519.41.70, from ‘Long 

Ridge’ in the Hauberg Mountains (Figure 7). 

 

DESCRIPTION:  Moderate size bivalve, 58 mm long, 55 mm high, with rounded subtrigonal 

outline, centrally placed umbone, anterodorsal margin weakly concave, posterodorsal margin 

weakly convex, ventral margin evenly smooth curve, anterior margin less convex than posterior, 

umbonal angle c. 90°. Inflation (of single valve) c. 10 mm. No hinge details, adductor scars, 

external ornament or pallial line seen. 
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REMARKS:  The sole specimen agrees with the diagnosis for Pronoella in all features observed. 

A narrow, elongate lunule appears to be present but is obscured by matrix and although the 

outline is well preserved, other morphologic features useful for identification are obscured or 

not seen, making any finer classification impossible. As no hinge details are seen, subgeneric 

placement cannot be made. The outline is similar to more circular examples of Pronoella n. sp., 

but differs by its more protruding umbo, smaller umbonal angle of c. 90°, and concave 

posterodorsal margin. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Subgenus Pronoella  

DIAGNOSIS:  Anterior lateral teeth strong; 1 and 2a stoutly triangular; 2a laminar or wedge-

shaped (Cox, 1969b). Jurassic (Liassic – Portlandian); Europe, West Antarctica herein. 

Pronoella (?Pronoella) n. sp. Pl. 22, Figs. 2-9 

MATERIAL:  21 incomplete poor to well preserved internal and external moulds from two 

localities R.7504.1 and R.7519.42 in the Behrendt and Hauberg Mountains respectively (Figs. 2 

& 7). BAS specimen numbers: R.7504.1.12b, 22, 33d, 34a, b, 42, 66, 76b, 77a, c, d, 84f, g, h, 

85a, 97, 103a, 106, 111; R.7519.42.5, 12. 

 

DESCRIPTION:  Medium sized subcircular to subelliptical shell (largest specimen 95 mm long, c. 

75 mm high); anterodorsal margin straight to weakly concave, inflection at anterior end of hinge 

plate, straight posterodorsal margin. Umbo moderately prosogyrate, centrally or slightly 

anteriorly placed, broad, pointed; angle between anterior and posterior slopes c. 130° – 145°. 

Inflation moderate (I/L) 0.25 - 0.36. Ornament of weak to moderate strength, fine, evenly to 

slightly irregularly spaced commarginal costellae. Lunule narrowly cordate, moderately 

elongate, slightly depressed; escutcheon unknown. Posterior adductor scar oval, weakly 

impressed, anterior adductor appears larger, oval; pallia line integripalliate. Hingeplate relatively 

thin; anterior hinge area moderately elongate, PI and PII elongate, PII shorter than PI, AII and 

AIII not preserved, AI elongate, developing strong moderately prosocline tooth 1; cardinal teeth 

1 and 2a strong, narrowly triangular, 2a slightly smaller than 1, 3a weak, does not reach 

hingeplate, 3b bifid, moderate size, 2a and 2b subequal, joined below beak, forming acute 

chevron, 4b elongate, thin. Dimensions shown in Table 32. 
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REMARKS:  The new material is recognised as a member of the genus Pronoella, most notably 

by the position and orientation of cardinal teeth 1, 2a, 2b, 3b. However subgeneric identification 

is not as confident; the material agrees with the description for Pronoella s.s., but as no anterior 

laterals are present the placement is done with a little reserve. Placement in Pronoella s.s. is 

probably correct as the new material is ruled out of Pronoella (Gythemon) by its centrally placed 

beaks, weakly impressed lunule, and thin hinge plate. The description of the dentition is made 

based on three moderately well preserved, incomplete internal moulds; two left and one right. 

The pallial line and adductor scars are faintly preserved on one specimen, R.7519.42.12. Despite 

the considerable geographic separation, the two specimens from locality R.7519.42 are identical 

in all morphologic characters with the material from R.7504.1 and easily included in the taxon. 

Table 32. Dimensions of Pronoella n. sp. in millimetres, those in brackets minima. 

Specimen L H I I/L 
R.7504.1.12 im lv 48.5 40 15 0.31
R.7504.1.22 im lv 56.5 54 18 0.32
R.7504.1.33 im rv 60.5 49 20 0.33
R.7504.1.34 em lv 58 55 20 0.34
R.7504.1.42 im rv (58 est. 64) 59 22 0.34
R.7504.1.84 em rv 61 (46 est. 50) 22 0.36
R.7504.1.85 em rv (58 est. 62) 61 22 0.35
R.7504.1.97 im lv 47 (32 est. 37) 11 0.27
R.7519.42.5 im dv 95 (60 est. 75) 24 0.25
R.7519.42.12 im lv 48.5 40 15 0.31

 

AGE:  latest Late Bathonian – Middle Oxfordian 

‘Pronoella’ antarctica Quilty, 1983 Pl. 22, Figure 10 

1983 Pronoella (s.l.) antarctica Quilty, p. 406, figs. 28-32. 

1983 Anisocardia sp. 1, Quilty p. 408, figs. 34-36. 

 

MATERIAL:  Five poorly preserved, incomplete internal and external moulds from localities 

R.7506.8 (locality 10 of Quilty, 1983), R.7504.1, both of which are in the Behrendt Mountains 

(Figure 2), and R.7522.9 in the Wilkins Mountains (Figure 8). BAS specimen numbers: 

R.7504.1.56, an incomplete external mould of a RV; R.7506.8.92, a steinkern with RV, dorsal, 

and hinge areas obscured by matrix, 45 x 42 mm (L x H); R.7506.8.93, an external mould of 3/4 

of a LV, lacking the anterior, at least 47 mm long; R.7506.8.94, a fragment of an external 

mould; R.7522.9.4 partial internal mould of a RV. The following specimens are tentatively 

indentified as ‘P’. antarctica but are too fragmentary or poorly preserved to be certain of the 

identification: R.7505.7, 2, 4, 5, 7-10, 12-14, 16, 17; R.7519.57.22. 
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DIAGNOSIS:  Arcticidae with uniformly gently curved slope from umbo to posterior margin. A 

flat posterodorsal zone twists about 20° through ontogeny. In RV cardinal tooth 1 is strong and 

central between 3a and 3b (after Quilty, 1983). 

 

REMARKS:  The new material agrees with the description for Pronoella antarctica in outline, 

ornament and hinge details and is easily recognised as conspecific. The species was placed in 

Pronoella s. l. by Quilty (1983) based on its broad posterior carina and general agreement in 

dentition, but he noted that it was “not possible to assign it unambiguously to either of the 

recognised subgenera Pronoella s.s. or Gythemon Casey”.(Quilty, 1983, p. 407). Subsequent 

study of the new specimens and type material of ‘P’. antarctica has shown that the 

interpretation of the hinge details was incorrect, and therefore the generic placement erroneous. 

This explains the difficulty Quilty (1983) encountered trying to subgenerically assign his 

material. On the right valve, cardinal tooth 3b is not the narrow projection illustrated in Quilty 

‘s(1983) work, but a wide bifid cardinal with limb 3b1 (= Quilty’s 3b) short, and limb 3b2 (= 

Quilty’s lateral tooth PI) extremely elongate. Lateral tooth PIII of Quilty (1983) is in fact lateral 

tooth PI. On the left valve cardinal tooth 2b is bifid, and cardinal 4b (= Quilty’s lateral tooth 

PII) is extremely elongate (R. Gardner pers. comm. 2003). Similarly, examination of the hinge 

area of the specimen of Quilty’s Anisocardia sp. 1 has shown it to be inaccurately located 

generically, and in fact to be conspecific with ‘P’. antarctica. The original generic placement of 

the ‘P’. antarctica specimens was considered a little suspect by Quilty (1983) who stated that 

cardinal “tooth 1 is much more strongly developed than is normal in this genus, perhaps enough 

to warrant generic differentiation” (Quilty, 1983, p. 408). All material of ‘P’. antarctica and 

Anisocardia sp. 1 are recognised by R. Gardner as representing a single species in a new genus 

he is currently refining (R. Gardner in press). Thus, the generic name ‘Pronoella’ is retained 

until that genus has been formalised. This study has increased the number of known specimens 

of ‘P. antarctica from seven to 11, and localities from one to two. 

 

AGE:  latest Early Bajocian – Middle Oxfordian 

Superfamily CORBICULACEA Gray, 1847 

Family CORBICULIDAE Gray, 1847 

?Eocallista sp. 

1983 Eocallista sp. Quilty, p. 409, figs. 38-41. 
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REMARKS:  Six fragmentary, poorly preserved specimens, R.7505.10.2 and R.7505.12.26, 29, 

30, 34, 40, from two localities in the Behrendt Mountains (Figure 2), are tentatively referred to 

this taxon. Preservation is too poor to warrant illustration. 

 

AGE:  latest Early Bajocian 

Genus Anisocardia Munier-Chalmas, 1863 

Subgenus Anisocardia Munier-Chalmas, 1863 

?Anisocardia sp. 

1983 Anisocardia sp. 2, Quilty, p. 408, fig. 37. 

 

REMARKS:  No specimens fitting the description for this species, represented by a single internal 

mould, were found during the fieldwork for this project. Anisocardia sp. 2 differs from 

Anisocardia sp. 1 in relative dimension and outline only, the dentition is unknown (Quilty, 

1983). Anisocardia sp. 1 has been reallocated to another genus (see above). Taking this into 

account, and in the absence of a description, the single specimen is left questionably in 

Anisocardia. 

 

AGE:  latest Early Bajocian 

Veneroida, Fam. et gen. et sp. indet. Pl. 22, Figs. 11 & 12 

MATERIAL:  An incomplete, moderately well preserved, articulated (valves slightly agape) 

steinkern of a bivalve; BAS specimen R.7519.54.12 from the Hauberg Mountains (Figure 7). 

 

DESCRIPTION:  A medium sized bivalve with ovate outline 81 mm long by at least 68 mm high, 

inflation (of both valves) c. 21 mm. Anterodorsal margin slightly concave, ventral margin with 

even, smooth curve, posterodorsal margin weakly convex, anterior margin with slightly tighter 

convex curve than posterior. Surface ornament of regularly spaced commarginal lamellae c 1.5 

mm spacing; disc covered with fine growth lines. Dentition apparently veneroid. Umbonal angle 

c. 110°. 

 

REMARKS:  Despite being recognisably different from all other bivalves in the Latady 

Formation, the incomplete nature of the specimen, in particular the unexposed dentition, render 

the specimen unidentifiable to any lower classification. The dentition appears to be of veneroid 
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type, and the outline and ornament do not contradict the assignment. The commarginal lamellae 

are comparable in spacing with those possessed by Neocrassina marwicki (Quilty), but are much 

weaker, and the disc is covered with fine growth lines. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

 

Subclass ANOMALODESMATA Dall, 1889 

Order PHOLADOMYOIDA Newell, 1965 

Superfamily PHOLADOMYACEA Gray, 1847 

Family PHOLADOMYIDAE Gray, 1847 

Genus Pholadomya  G.B.Sowerby, 1823 

Subgenus Pholadomya G.B.Sowerby, 1823 

Pholadomya anterumbonis Quilty, 1983 

1983 Pholadomya anterumbonis Quilty, p. 410, figs.42-44. 

 

REMARKS:  No specimens fitting the description and figures of Pholadomya anterumbonis 

Quilty were collected in this study. 

 

AGE:  latest Early Bajocian. 

Genus Goniomya Agassiz 1841 

TYPE SPECIES:  Mya angulifera J. Sowerby 1819; SD Herrmannsen, 1847. Bathonian, England. 

 

DIAGNOSIS:  Pholadomyidae of small to medium size, ovate, moderately to strongly elongate 

and inequilateral, with broadly rounded to sub-angular umbones protruding slightly above dorsal 

margin; inflation moderate; posterior gape relatively wide, anterior gape narrow; diagonal ridge 

obtuse, rounded off; escutcheon shallow, its bordering ridges poorly-defined except near 

umbones; anterior and posterior parts of surface with discordant ribbing; hinge structure 

unknown; pallial sinus present (Cox, 1969a). Lower Jurassic-Eocene; Cosmopolitan. 

Subgenus Goniomya Agassiz, 1841 

DIAGNOSIS:  Goniomya with ornament consisting of anterior and posterior series of steep 

oblique ribs inclined ventrally toward one another; in some species these meet along a line, from 

umbo to ventral margin, forming series of V’s, and in others they are separated by intervening 
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commarginal ribs or by almost smooth area (Cox, 1969a). Lower Jurassic – Upper Cretaceous; 

Cosmopolitan. Eocene; Italy. 

Goniomya (Goniomya) n. sp. Pl. 22, Figs. 13-15 

MATERIAL:  Well-preserved internal and external moulds of a right valve from the southern end 

of ‘Long Ridge’ in the northern Hauberg Mountains (Figure 7). BAS Field Outcrop, Locality 

and Specimen Number R.7519.57.9. 

 

DIMENSIONS:  Length 28 mm, height at least 12 mm, anterior length 11 mm, posterior length at 

least 14 mm, c. 2.5 mm inflation. 

 

DIAGNOSIS:  Goniomya with straight hingeline, ornament consisting of anterior and posterior 

series; juvenile growth separated by commarginal rib, later growth meet forming V’s. 

 

DESCRIPTION:  Thin shelled, subquadrangular (?) medium sized, weakly inflated Goniomya, 

with well-developed umbo located slightly anteriorly; beak protruding above straight hinge line 

for 2mm, curved inward, slightly prosogyral. Anterior margin partially complete, appears 

weakly convex anteriorly, posterior and ventral margins not preserved. Surface ornament of two 

series of costae confined to area between beak ridges, costae increasing in width from 0.5 mm 

directly beneath beak to 1 mm at ventral, anterior and posterior margins; both series convex 

laterally, anterior series weakly, posterior series slightly more strongly; interspaces same width 

(Pl. 22, Figure 13). Anterior series of 18 costae at 60˚ to 110˚ to hinge line, decreasing 

posteriorly; posterior series of at least 17 costae at 65˚ to 110˚ to hinge line. First 8 costae united 

by commarginal rib, increasing in length from 0.2 mm to 1.4 mm, next 4 join at an acute 40˚-50˚ 

angle forming V s that meet on line that runs from umbo to point directly below, in weakly 

anteriorly concave curve (Pl. 22, Figs. 13 & 14). Ribs fade into narrow dorsolateral sulci that 

run into beak at 10˚ to hinge line, widening and shallowing laterally. Faint growth lines visible 

on smooth antero- and postero-dorsal region, more pronounced on anterior, where they cross 

costae at acute angle. Escutcheon and hinge area not seen. 

 

REMARKS:  This species of Goniomya differs from most others by its straight hinge line, or 

dorsal margin. In most species the antero-dorsal and postero-dorsal regions join beneath the 

beak in a high obtuse angle. The new species can also be readily differentiated from many other 

Goniomya by its surface ornament, which consists of oblique costae that are united by short 

commarginal costae in the juvenile (first 8 costae), and then the next 4 and possibly 5 lateral 
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costae meet at an acute angle forming V’s (Pl. 22, Figs. 13 & 14). This distinct arrangement of 

flank costae, whereby lateral costae are initially joined by commarginal costae, and in later 

stages of growth intersect to form a V pattern, is known on four other species of Goniomya; the 

European G. literata J. Sowerby (Oxfordian) (Arkell, 1935; Fürsich, 1982) and G. heteropleura 

Agassiz (Troedsson, 1951) (Liassic), Asian G. cf. trapezicostata (Wen et al., 1976) (Callovian-

Oxfordian) and an undescribed species from Indonesia of Aalenian age (Hasibuan & Grant-

Mackie in prep.). 

This latter form is similar to Goniomya n. sp., in possessing an almost straight hingeline, sloping 

away from the beak antero-ventrally at less than 5˚, and displaying flank ornament of at least 15 

commarginal costae that extend at least half way down the valve (ventral margin not preserved). 

At that point the lateral costae change angle sharply and run at an acute angle toward each other 

to form a distinct W pattern. This feature is not seen on Goniomya n. sp. from the Latady 

Formation. 

The new species is most similar to G. literata, which is the most common Goniomya in the 

European Upper Jurassic (Fürsich, 1982), and variable in aspects of outline and ornamentation. 

The angle at which the anterior margin slopes away from the umbo is shallow, ranging from 5˚- 

25˚, but never horizontal, and the beak protrudes markedly above the hingeline, both features of 

which differentiate it from Goniomya n. sp. Also, G. literata does not bear the two sulci seen on 

Goniomya n. sp. Nearly all specimens of G. literata possess the costae joined by horizontal bars 

near the beak, which change to form the characteristic V pattern in the adult condition. An 

example illustrated by Arkell (1935, pl. 48, fig. 4) bears ornament almost identical with 

Goniomya n. sp. However the possession of a beak which protrudes only 2 mm above the 

hingeline, straight anterior margin and dorsolateral sulci, serve as justification for its separation 

from G. literata. 

The specimen of G. heteropleura figured by Troedsson (1951, pl. 10, fig. 16) displays ornament 

similar to that of Goniomya n. sp., with at least 19 commarginal costae that appear to be 

replaced by lateral costae meeting in the V pattern just over half way down the exposed part of 

the valve, although the approximate intersection area is obscured by matrix. The umbonal area 

of G. heteropleura is much more inflated than Goniomya n. sp. and the angle at which the 

anterior margin slopes away is 20˚-30˚. 

Goniomya cf. trapezicostata displays at least 11 commarginal costae that extend to about half 

way down the valve. The anterior costae have an angle to hinge line similar to that of Goniomya 

n. sp. but appear to be slightly broader, whilst those on the posterior seem equal in breadth but 

lie at an angle of 40˚-50˚ to the hinge line, much less than the 65˚- 110˚ on Goniomya n. sp. The 

line of rib intersection in G. cf. trapezicostata runs from the beak to a point on the ventral 
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margin c. 4-5 mm to the posterior. The anterior margin of G. cf. trapezicostata slopes away 

from the beak at 30˚. Goniomya trapezicostata Pusch is easily distinguished from Goniomya n. 

sp. by the presence of the commarginal costae at all stages of growth (Pandey et al., 1996). 

Goniomya nonvscripta Tamura (Kimmeridgian-Early Tithonian) is similar to Goniomya n. sp. in 

the arrangement of lateral costae, which are joined by commarginal costae in early growth. It 

differs by the intersection of lateral and commarginal costae smoothing out and costae becoming 

subconcentric in adult, and the sloping anterior margin. 

Thus, G. n. sp. is most similar to G. literata in the possession of juvenile flank ornament of 

posterior and anterior series of costae that are joined by a horizontal costae, with later growth 

stages intersecting to form a V pattern, but can be differentiated by its straight dorsal margin and 

by the possession of the dorso-lateral sulci, above which it is smooth. The complete outline of 

Goniomya n. sp. is not seen, as the posterior and ventral margins are lost; an approximation of 

the complete outline of Goniomya n. sp. is given above based on the straight, almost square, 

dorsal margin, which is very weakly convex anteriorly, anterior margin and by the posterodorsal 

margin, with a few, poorly preserved, incomplete growth lines seen in that region. Growth lines 

in the posterior region mirror ornament, suggesting a margin with a moderately convex curve. 

Not enough of the valve is preserved to indicate the size of the byssal gape, but the degree of 

inflation suggests that it was small. The exact placement of the beak relative to length is 

unknown. 

Despite the incomplete nature of the specimen, the major differences to any existing species in 

outline and ornament discussed above justify recognition of this specimen as a new species. 

This specimen was found at a locality that has a diverse fauna of generally well-preserved fossil 

material. Despite thorough searching in the field and subsequent careful inspection of all 

samples from the locality, no additional examples of Goniomya have been found. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Family CERATOMYIDAE Arkell, 1934 

DIAGNOSIS:  Shell ovate, longer than high, inequilateral, moderately to strongly inflated, some 

specimens inequivalve; valve margins closed or with narrow posterior gape; shell wall rather 

thin; beaks prosogyrous; no demarcated lunule or escutcheon; ligament opisthodetic, 

subinternal, located between reflected and thickened posterodorsal margin of LV and 

overlapping margin of RV, which has subinternal thickening protruding into cavity of valve, 

giving rise in Ceratomya and Gressyla to slit extending back from beak on internal mould of 

many specimens; true hinge teeth absent, replaced by thickening or protuberances of dorsal 
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margins; pallial line variable; surface with variously oriented plications or unornamented except 

for minute pustules present in some forms (Cox, 1969b). Upper Triassic – Upper Jurassic, 

?Miocene; Cosmopolitan. 

?Ceratomyidae gen. et sp. indet. Pl. 22, Figs. 16-18 

MATERIAL:  Four moderately well preserved internal and external moulds from two outcrops in 

the Hauberg and Wilkins Mountains, comprising three localities. BAS specimen R.7519.23.1, 

an internal mould of a LV with some external material still present, 35 x 28 mm (L x H), 5 mm 

inflation, beak 13 mm from anterior end, L/pre-umbonal length 2.69; R.7519.25.9, partial 

external mould of a LV; R.7522.9.2 & 3, external and internal mould of a RV, external mould c. 
2/3 complete, with serpulid worm tube and Rotularia sp. encrusting, internal complete, 67 x 56 

mm (L x H), 10 mm inflation, beak 24 mm from anterior end, L/pre-umbonal length 2.79. 

 

DESCRIPTION:  Thin shell, ovate outline, beak weakly prosogyral, positioned near anterior third, 

moderate inflation. Ornament of slightly irregular commarginal costae at 2 – 6 mm spacing, 

interspaces with weak growth lines; ornament not seen on internal surface. No posterior gape. 

No hinge details seen. Dimensions detailed in Table 33. 

Table 33. Dimensions of ?Ceratomyidae indet. in millimetres. 

Specimen L H LA L/LA I L/I 
R.7519.23.1 im lv 35 28 13 2.7 5 7 
R.7522.9.3 im rv 67 56 24 2.8 10 6.7 

 

REMARKS:  The few specimens have identical outlines and ornament, are comparable in relative 

inflation, and easily placed together. The lack of hinge detail precludes any finer placement, and 

even allocation in Ceratomyidae may be incorrect. The specimens bear some features of the 

genus Pteromya Moore, 1861 such as ovate outline, inequilateral, and valve margins not gaping, 

but assignment to this genus on these features alone seems unwise. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

 

Family PLEUROMYIDAE Dall, 1900 

Genus Pleuromya Agassiz, 1842 

TYPE SPECIES:  Mya gibbosa J. de C. Sowerby, 1823 

Pleuromya milleformis Marwick, 1953 Pl. 23, Figs. 1-5 
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1953 Pleuromya milleformis Marwick, p. 106, pl. 13, figs. 6,7,10 (includes full synonymy). 

1983 Pleuromya milleformis, Quilty, p. 411, figs. 45-47. 

 

MATERIAL:  Numerous internal and external moulds, mostly fragmentary but some are complete 

steinkerns; all generally well preserved. The specimens are from 16 localities, five outcrops in 

the Behrendt, Hauberg, and Wilkins Mountains (Figs. 2, 7, 8). BAS specimen numbers: 

Behrendt Mountains. 

R.7504.1.12, 32; R.7504.3.45; R.7505.1.1-4, 6, 12; R.7505.2.1-7, 10-26, 34, 48, 67-69, 72-80, 

92, 93, 97, 99, 100, 117, 118, 143; R.7505.3.1; R.7505.4.19, 20, 23, 24, 29; R.7505.11.19; 

R.7505.12.48; R.7506.4.4, 6, 8, 10; R.7506.6.5; R.7506.8.25-33, 97, 100, 101; R.7506.10.4, 6-8. 

Hauberg Mountains. 

R.7519.26.5; R.7519.41.11, 22; R.7519.49.3. 

Wilkins Mountains. 

R.7522.3.1. 

 

DIAGNOSIS:  Moderate to large Pleuromya, roughly oval outlinewith average 

length/height/thickness of 2:1.6:1. Degree of inflation variable. Surface with broad irregular 

concentric ridges (Quilty, 1983). 

 

DIMENSIONS:  Measurements were made on the best preserved material and are shown in Table 

34. All are steinkerns. 

 

Table 34. Dimensions of Pleuromya milleformis in millimetres; those in brackets slightly distorted. 

Specimen L H I LA 
R.7505.2.1 51 35 25 10 
R.7505.2.2 46 31 19 16 
R.7505.2.3 60 40 27 18 
R.7505.3.1 54.4 35 25 11.5
R.7506.8.33 49 29 23 11 
R.7519.26.5 (51) (45) 29 (12) 

 

REMARKS:  The new material fits all the taxonomic characters and is easily assigned to this 

species. It adds nothing to the descriptions by Quilty (1983) and Marwick (1953). This study has 

increased the number of Latady localities yielding P. milleformis from one to 14, and has greatly 

increased the geographic range from the southern Berhrendt Mountains to now include Wilkins 

and central Hauberg Mountains. The taxon apparently has a much shorter age range in 
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Antarctica than New Zealand, probably attributable to lack of appropriate facies in the 

Bathonian to Oxfordian age strata. 

 

AGE:  latest Early Bajocian – Middle Oxfordian (Antarctica ); Late Toarcian – Early 

Kimmeridgian (New Zealand) 

Pleuromya uniformis J. Sowerby, 1813 Pl. 23, Figs. 6-9 

1983 Pleuromya uniformis, Quilty,p. 414, figs. 49,50. 

For extensive synonymy lists see Arkell (1935), Duff (1978), and Quilty (1983). 

 

MATERIAL:  Three internal moulds from two localities R.7505.2 and R.7506.10 (Figure 2) in the 

Behrendt Mountains. BAS specimen number R.7505.2.71 is an articulated internal mould with 

the right valve 7/8 complete and the left valve obscured, R.7505.2.41 is an internal mould of a 

juvenile 3/4 complete. R.7506.10.5 is an internal mould of a left valve. 

 

DIAGNOSIS:  Large, elongate Pleuromya, inflated anteriorly; posterior attenuated in both lateral 

and dorsal aspect (after Quilty, 1983). 

 

DIMENSIONS:  Measurements were made on all the new material and are shown with those made 

by Quilty (1983) in Table 35 below. 

Table 35. Dimensions of Pleuromya uniformis in millimetres. 

Specimen L H I LA
R.7505.2.41 17 8 7.5 4.5 
R.7505.2.71 50 20 20 11 
R.7506.10.5 60 29 28 10 
UTGD87266d 61 25 26 16 
UTGD87308a 64 29 27 17 

 

REMARKS:  The new material fits the description well; in particular by having prominent, 

slightly prosocline umbones situated at about anterior 1/4, and maximum thickness at 1/3 height 

below beaks. The few, incomplete specimens add nothing to the description by Quilty (1983), 

but increase the localities from where it is recorded in the Latady Formation from one to two. 

 

AGE:  latest Early Bajocian 

Pleuromya latarugata Quilty, 1983 Pl. 23, Figs. 10 & 11 

1983 Pleuromya latarugata Quilty, p. 414, figs. 51-53. 
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MATERIAL:  A single steinkern R.7506.5.8 from the Behrendt Mountains (Figure 2) Dimensions 

in Tabel 36. 

Table 36. Dimensions of Pleuromya latarugata in millimetres. 

Specimen L H I LA 
R.7506.5.8 51 46 24 11 
UTGD87283b 39 25 24 9 
UTGD87285b (holotype) 40 32 28 10.5
UTGD87299a 36 27 20 18 

 

DIAGNOSIS:  Broadly trigonal Pleuromya characterised by the presence of a few (2 or 3) broad, 

low surface folds radiating from the umbones. Anterior one from umbo to anteroventral margin, 

one on midline, posterior (if present) from umbo to posteroventral margin (after Quilty, 1983). 

 

AGE:  latest Early Bajocian 

Pleuromya sp. A Pl. 23, Figs. 12, 13, 16 

1983 Pleuromya sp. 4 Quilty, p. 414, figs. 54, 55. 

 

MATERIAL:  Three pieces of a single specimen comprising two external moulds and an almost 

complete internal mould (steinkern) from locality R.7505.2 in the Behrendt Mountains (Figure 

2). BAS specimen numbers: R.7505.2.10, 11, 12. 

 

DIAGNOSIS:  Elongate, compressed Pleuromya, with narrow posterior gape, prominent 

posterodorsal extremity. Surface with concentric growth lines only (after Quilty, 1983). 

 

REMARKS:  The internal mould has an elongate, compressed outline, a feature possessed by two 

of the four Pleuromya known from the Latady Formation, P. uniformis and P. sp. 4. The 

specimen compares most closely with P. sp. 4, in particular by having a strongly incurved, 

slightly prosocline umbone situated at anterior 1/3 and surface covered only by concentric 

growth lines. P. uniformis possesses a prominent umbone about 1/4 of length from anterior 

margin. The dimensions of one of the new specimens are compared with those measured by 

Quilty (1983) in Table 37 below. 

The single new specimen does not add enough additional information to formalise the species. 

The relative numbers of specimens of the four species of Pleuromya found in the present study 

are in agreement with those collected by Quilty (1983) which are shown in Table 37 below. 
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Table 37. Dimensions of Pleuromya sp. A in millimetres. 

Specimen L H I LA
R.7505.2.12 61 27 22 19 
UTGD87279b 71 36 24 19 
UTGD87283c 57 32 21 22 

 

AGE:  latest Early Bajocian 

Pleuromya sp. indet. 

1978 Pleuromya sp. indet. Quilty, p. 1073. 

 

REMARKS:  No description or figure is given and the locality from which this specimen was 

recorded was not visited during the present study. 

 

AGE:  mid Middle Callovian – Early Kimmeridgian 

Table 38. Numbers of specimens of Pleuromya spp. found. 

Species Quilty, 1983 This study
P. milleformis Many Many 
P. uniformis 2 3 
P. latarugata 3 1 
P. sp. A 3 1 

 

Superfamily PANDORACEA Rafinesque, 1815 

Family THRACIIDAE Stoliczka, 1870 

DIAGNOSIS:  Smooth, nonnacreous, inequivalve (RV larger), surface granular in most; hinge 

edentulous; chondrophore directed obliquely toward posterior end: pallial line with sinus (Cox, 

1969b). Jurassic - Recent; Cosmopolitan. 

Genus Thracia Sowerby, 1823 

TYPE SPECIES:  Thracia pubescens Lamarck (= Mya pubescens Putteney, 1799); subsequent 

designation Anton, 1839. Recent, England. 

 

DIAGNOSIS:  Oblong, somewhat inflated, nearly inequilateral, posterior end broadly truncate and 

set off by low ridge; periostracum present in some (Cox, 1969b). Jurassic – Recent; 

Cosmopolitan. 

Subgenus Thracia J. Sowerby 1823 
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DIAGNOSIS:  Concentrically striate; surface granulate; beaks touching and perforate; ligament 

external; cardinal plate with fissure occupied by lithodesma; chondrophore moderately long 

(after Cox, 1969b). Jurassic – Recent; Cosmopolitan. 

?Thracia s.s. sp. Pl. 23, Figs. 14, 15, 17, 18 

MATERIAL:  21 internal and external moulds from two outcrops and nine localities in the 

Hauberg and Wilkins Mountains (Figs. 7 & 8). BAS specimen numbers: R.7519.5.28 & 29 

(internal and external moulds of a lv); R.7519.16.11, 12; R.7519.17.10, 49; R.7519.42.2; 

R.7519.56.17; R.7519.57.30, 53; R.7519.60.4, 18, 31, 35, 39, 41, 44; R.7522.6.20; R.7522.9.8, 

10, 11, 13. 

 

DESCRIPTION:  Rounded sub-rectangular, elongate, inequilateral Thracia, slightly to moderately 

inflated, weakly truncated posteriorly, posterodorsal 2/3 truncated, changes angle to meet convex 

posteroventral 1/3, runs smoothly into weakly convex, evenly curved ventral margin. Antero-

dorsal margin weakly convex, posterodorsal almost straight; anterior margin sharply curved. 

Low ridge extending from umbo to posteroventral 1/3, delimiting flattened posterodorsal area 

from disk Ornament of weak to strong commarginal striae with occasional shallow growth 

pause depressions. Beaks not well preserved but apparently weakly ophisthogyral. Hinge and 

internal details unknown. Dimensions are detailed below in Table 39. 

Table 39. Dimensions of ?Thracia sp. in millimetres; those in brackets minima. 

Specimen L H I LP 
R.7519.5.28 em lv 32 17 6 11.5
R.7519.16.11 em rv 34.5 (16) 2.5 12 
R.7519.17.10 em rv 22 14 2.5  
R.7519.17.49 im lv (28.5) 17.5 1.5 12 
R.7519.42.2 im rv (35 20 3.5 14 
R.7519.56.17 im rv (23.5) 11.5 2 10 
R.7519.60.31 im lv (25 14 3 11.5
R.7519.60.35 im lv (29.5) (13.5) 2.5 (11) 
R.7519.60.39 im lv 27 11 2.5 9 
R.7519.60.41 im lv 20 11 2 7.5 
R.7519.60.44 im lv (20) (12) - 11 
R.7522.6.20 im rv 27 19 5.5 - 
R.7522.9.8 im lv 15 10 2.5 6.5 
R.7522.9.10 im lv (34) 17 3 14 
R.7522.9.13 im lv 20.5 13 2.5 8 

 

REMARKS:  The new material generally agrees with the diagnosis for Thracia, but differs by 

having umbones placed consistently at the posterior third, and with no hinge or internal details 

preserved, it is only tentatively assigned to the genus. Inclusion in Thracia s.s. is made based on 
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it being the only Jurassic subgenus. The elongate shape, weakly truncate posterior end, and 

well-rounded anterior margin of the new material are comparable with examples of T. (Thracia) 

tombecki de Loriol in Pandey et. al. (1996, p. 86, pl. 19, figs. 3-5). The new specimens can be 

readily differentiated by their posteriorly located umbones. A ?Middle Temaikan (Early 

Bajocian) form described by Hudson (1983, p. 108, pl. 2, fig. 7) is similar but has a more 

convex ventral margin, a broadly truncate posterior margin, and a stronger carina extending 

posteroventrally from the centrally placed umbo. Similarly the only other Jurassic Thracia 

known from Antarctica Thracia sp. nov. (Thomson, 1975, p. 33, fig. 3g) of Middle Tithonian 

age, can be readily distinguished from the new material by its more convex ventral margin and 

more anteriorly placed umbo (Thomson, 1975). ?Thracia sp is known from two outcrops 

comprising eight localities in the Hauberg and Wilkins Mountains. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Bivalvia gen. et sp indet. Pl. 3, Figs. 15-17 

MATERIAL:  Three pieces; a partial internal and external (c. 2/3 ) of a LV, and a fragment of an 

internal mould (valve indeterminate) from a single locality, R.7519.3 on ‘Long Ridge’ in the 

Hauberg Mountains (Figure 7). BAS specimen numbers R.7519.3.1, 3, 4. 

 

DESCRIPTION:  Moderate sized and inflated bivalve, at least 71 mm long, 46.5 mm high, 35 mm 

inflation; beak slightly anteriorly placed, prosogyral. Surface angulated and ornamented with 

strong, irregular, radial carinae. No hinge details or muscle scars seen. 

 

REMARKS:  Due to their incomplete nature, the few specimens are impossible to identify to any 

lower classification. They are similar to an example of the Permian genus Ferrazia Reed 1932 

in the Treatise (Cox, 1969b, p. N743, fig. E215, nos. 1a & b). 

 

AGE:  latest Late Bathonian - latest Early Callovian 

Bivalvia sp. indet. Pl. 3, Figure 18 

MATERIAL:  Five incomplete external moulds on a piece of black siltstone, with two fragments 

of the ammonite Blanfordiceras cf. wallichi (Gray) on specimen R.7516.1.97 from Cape 

Zumberge (Figure 1C). 
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DESCRIPTION:  Small, thin-shelled bivalve; LV ovoid, apparently posteroventrally elongate, 

moderately inflated, prosogyral umbone, at least 27 mm long, 17 mm high, 7 mm inflation; RV 

subcircular, weakly inflated, 21 mm long, by at least 18 mm high, 2 mm inflation; ornament of 

fine, closely spaced growth lines 1 - 3/mm spacing, some faintly plicate. No hinge or internal 

details seen. 

 

REMARKS:  The five specimens are too incomplete to be assigned to any lower classification. 

The material bears a vague resemblance to members of the Buchia group that are known from 

coeval rocks on Alexander Island (Crame, 1990). 

 

AGE:  latest Late Tithonian. 

Class CEPHALOPODA Leach, 1817 

Order AMMONOIDEA Zittel, 1884 

REMARKS:  The Ammonoidea constitute a minor part of the Latady Formation fauna. Common 

at fewer than five localities, for the most part they are absent or rare. Complete ammonite 

material was collected from outcrops R.7501, R.7504, and R.7519, but the majority of 

specimens are incomplete. All ammonite material from outcrops R.7503, R.7505, R.7506, 

R.7507, R.7508, R.7509, R.7513, R.7514, R.7516, R.7517, R.7522 was incomplete when 

collected, and in most instances fragmentary. However, it is considered most likely that the 

specimens were probably preserved complete for the most part, and the present incomplete state 

can be attributed to frost shatter. Localities from which all or some ammonite material is 

interpreted as being fragmentary when preserved are: R.7503.1, R.7505.5, R.7505.10, 

R.7505.11, R.7505.12, R.7506.6, R.7506.11, R.7508.6, R.7508.7, R.7508.19, R.7508.20, 

R.7508.21, R.7514.9; R.7517.7, R.7519.15, R.7519.17, R.7519.24, R.7519.28, R.7519.46, 

R.7519.48, R.7519.57, R.7519.60, R.7520.1, R.7522.1, R.7522.2, R.7522.5, R.7522.6, 

R.7522.8. Localities from which ammonite material is interpreted as being complete when 

preserved are as follows (italics signify that some material is incomplete): R.7501.1, R.750.4.3, 

R.7505.2, R.7505.3, R.7505.4, R.7505.12, R.7506.5, R.7506.6, R.7506.8, R.7507.3, R.7508.2, 

R.7508.3, R.7508.4, R.7508.15, R.7508.21, R.7509.1, R.7509.2, R.7513.3, R.7514.2, R.7514.5, 

R.7514.14, R.7516.1, R.7516.2, R.7516.3, R.7517.14, R.7517.25, R.7518.2, R.7519.24, 

R.7519.42, R.7519.44, R.7519.46, R.7519.50, R.7522.2, R.7522.10. 

Suborder AMMONITINA Hyatt, 1889 

Superfamily HAPLOCERATACEAE Zittel 1884 
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Family OPPELIIDAE Bonarelli 1894 

?Subfamily STREBLITINAE Spath 1925 

Genus Pseudoppelia Leanza 1946 

(?)Pseudoppelia sp. 

1983 Pseudoppelia (?) sp., Thomson, p.315. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  early Late Tithonian. 

Superfamily STEPHANOCERATACEA Neumayr, 1875 

Family OTOITIDAE Mascke, 1907 

Genus Normannites Munier-Chalmas, 1892 

Normannites cf. vulgaricostatus Westermann, 1954 

1970 Normannites cf. N. vulgaricostatus Westermann, Quilty, p. 117, pl. 25, figs. 1 & 2 (see 

synonymy therein). 

 

REMARKS:  No specimens resembling those described by Quilty (1970) were collected in this 

study. 

 

AGE:  Middle – early Late Bajocian. 

Family STEPHANOCERATIDAE Neumayr, 1875 

Genus Stephanoceras Waagen, 1869 

Subgenus Skirroceras Mascke, 1907 

Stephanoceras (Skirroceras) cf. bigoti (Munier-Chalmas), 1892 Pl. 24, Figs. 1-3, 5, 6 

1970 Stephanoceras (Skirroceras) cf. S. bigoti (Munier-Chalmas), Quilty, p. 117, pl. 25, figs. 

3 & 4 (see synonymy therein). 

 

MATERIAL:  22 generally poorly preserved, partial and fragmentary remains from six localities, 

R.7505.2, R.7505.4, R.7505.10, R.7505.12, R.7506.5 and R.7506.6 in the Behrendt Mountains 

(Figure 2). Locality R.7505.2 is locality 10 of Quilty (1970). BAS specimen numbers: 
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R.7505.2.49-51, 115, 122, 123, 128, 130, 131, 134, 136, 138, 139; R.7505.4.12; R.7505.10.1; 

R.7505.12, 8-10, 13; R.7506.5.10; R.7506.6.2, 3. Estimates of diameter are based on 

extrapolation of the fragments and range from 4 – 8 cm. 

 

REMARKS:  Little morphology can be determined from the small fragments and the 

identification must be viewed as tentative. The material is identified as S. cf. bigoti based on 

ornament, whorl profile, the presence of small tubercles between the primary and secondary ribs 

situated c. 2/3 distance to venter, and the covering of secondary ribs by the succeeding whorl. 

Specimens of S. cf. bigoti are now known from four localities, but remain restricted to the 

Behrendt Mountains. 

 

AGE:  Middle – early Late Bajocian. 

Genus Teloceras Mascke, 1907 

Teloceras sp. Quilty, 1970 Pl. 24, Figs. 7-9, 12-15  

1970 Teloceras n. sp., Quilty, p. 117, pl. 25, figs. 5 & 6, text fig. 2. 

 

MATERIAL:  Eight poorly preserved fragments, tentatively identified as Teloceras sp., were 

collected from three localities in the Behrendt Mountains (Figure 2), one of which is the type 

locality. BAS specimen numbers: R.7505.2.46 c. 1/8 internal mould of a whorl, c. 5 cm complete 

diameter; R.7505.2.48 c. 1/10 of a whorl, c. 9 cm complete diameter; R.7505.4.7, 13-15, 17, c. 1/2 

internal moulds, c. 6 – 7 cm complete diameter; R.7506.5.9 c.1 / 7 of a whorl, c. 11 cm complete 

diameter. 

 

REMARKS:  Ribbing pattern and spacing of S. cf. bigoti, T. sp, and T. cf. lotharingicum are 

markedly similar. The paucity and fragmentary nature of the new material make specific 

determination difficult. Many specimens bear the fine ribs across the venter, but only those 

specimens also showing the distinctive whorl profile (see Quilty, 1970) are identified as T. sp. 

This study has tripled the localities from where T. sp. is known from one to three. 

 

AGE:  Middle – early Late Bajocian. 

Teloceras cf. lotharingicum Maubeuge, 1951 

1970 Teloceras cf. T. lotharingicum Maubeuge, Quilty, p. 117, pl. 25, figs. 7 & 8, text fig. 3 

(see synonymy therein). 
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REMARKS:  No material that could be unequivocally identified as T. cf. lotharingicum was found 

in this study, but the possibility that some specimens have been misidentified as S. cf. bigoti is 

not ruled out here. The fragmentary record coupled with poor preservation make placement 

difficult. 

 

AGE:  Middle – early Late Bajocian. 

Family SPHEROCERATIDAE Buckman, 1920 

Genus Megasphaeroceras Imlay, 1961 

Megasphaeroceras cf. rotundum Imlay, 1961 Pl. 24, Figs. 10 & 11 

1970 Megasphaeroceras cf. rotundum, Quilty, p. 117, pl. 25, figs. 7 – 9 (see synonymy 

therein). 

 

MATERIAL:  Seven fragmentary, moderately well preserved specimens from three localities, 

R.7505.2, R.7505.3, and R.7506.10.13 in the Behrendt Mountains (Figure 2). R.7505.2 is the 

same locality from which Quilty (1970) recorded the taxon. BAS specimen numbers: 

R.7505.2.44 c. 1 / 5 of whorl, c. 5 cm complete diameter; R.7505.2.53 c. 1 / 7 of whorl, c. 9 cm 

complete diameter; R.7505.2.59 c. 1 / 6 of whorl, 4 cm complete diameter; R.7505.2.64 c. 1 / 6 

of whorl, 2 cm diameter complete; R.7505.2.140 c. 6 cm complete diameter; R.7503.2 c. 5 cm 

complete diameter; R.7506.10.12 c. 6 cm complete diameter. 

 

REMARKS:  The few morphological characters preserved agree with those described and figured 

by Quilty (1970, p. 117, fig. 7-9) for Megasphaeroceras cf. rotundum. With the distinct 

ornament and whorl profile the new material is easily differentiated from the other ammonite 

species with which it occurs at locality R.7505.2. This study has increased the number of 

localities from which M. cf. rotundum is known from one to three. 

 

AGE:  Middle – early Late Bajocian. 

Family MACROCEPHALITIDAE Buckman, 1922 

Genus Nothocephalites Spath, 1928 

Nothocephalites? sp. 

1970 Nothocephalites ? sp., Quilty, p. 117, pl. 25, figs. 12 & 13. 
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REMARKS:  No specimens resembling those described and figured by Quilty (1970) were 

collected in this study. 

 

AGE:  Callovian. 

Macrocephalitid sp. indet. 

1970 Macrocephalitid sp. indet., Quilty, p. 117, pl. 25, fig. 11. 

 

REMARKS:  No specimens resembling that described and figured by Quilty (1970) were 

collected in this study. 

 

AGE:  Callovian. 

Superfamily PERISPHINCTACEAE Steinmann, 1890 

Family PERISPHINCTIDAE Steinmann, 1890 

Subfamily PERISHPINCTINAE Steinmann, 1890 

Genus Perisphinctes Waagen, 1869 

Subgenus Discosphinctes Dacque 1914 

Perisphinctes (Discosphinctes) cf. antillarum Jaworski, 1940 Pl. 24, Figure 4 

?1970 Perisphinctes sp. indet., Quilty, p. 117, pl. 25, fig. 16 (see synonymy therein). 

 

MATERIAL:  Twelve mostly fragmentary, some almost complete, internal and external moulds 

comprising 10 specimens. All are from a single horizon, locality R.7504.3 in the Behrendt 

Mountains (Figure 2), the same locality from which Quilty (1970) recorded his material (Q9). 

BAS specimen numbers: R.7504.3.1-12. Estimated complete diameters range from 1.8 – 4 cm. 

 

REMARKS:  Quilty (1970), recorded three different ammonites from this locality; P. (D.) cf. 

antillarum, P. sp indet, and an indeterminate perisphinctid that “may well be a juvenile 

Discosphinctes” (Quilty, 1970, p. 115) based on three specimens. All have c. 60 primary ribs in 

the final whorl, most of which bifurcate, but simple ribs are irregularly inserted throughout, with 

the secondaries crossing the venter (Quilty, 1970). P. sp. indet. is differentiated by possession of 

two prominent constrictions, and the indet. perisphinctid by triplicate ribbing. None of the new 

specimens have constrictions. All are of similar size and proportions to P. cf. antillarum. The 
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most complete specimen R.7504.3.12, bears close resemblance to the specimen figured by 

(Quilty, 1970, p. 117, Pl. 25, fig. 14). A number of triplicate ribs are also seen on the new 

material. Accordingly, the indet. perisphinctid is now placed in P. cf. antillarum, verifying 

Quilty ‘s (1970) original notion. 

 

AGE:  latest Early - Middle Oxfordian 

Perisphinctes (Discosphinctes) sp. indet. 

1970 Perisphinctes (Discosphinctes) sp. indet., Quilty, p. 117, pl. 25, fig. 15. 

 

REMARKS:  No specimens resembling that described and figured by Quilty (1970) were 

collected in this study. 

 

AGE:  Oxfordian. 

Family ASPIDOCERATIDAE Zittel 1895 

Subfamily ASPIDOCERATINAE Zittel 1895 

Genus Aspidoceras Zittel 1868 

Aspidoceras aff. euomphalum Steuer, 1897 

1983 Aspidoceras aff. euomphalum, Thomson, p. 317, fig. 3e. 

 

REMARKS:  No specimen resembling that described by Thomson (1983) were collected in this 

study. 

 

AGE:  early Late Tithonian. 

Aspidoceras sp. 

1983 Aspidoceras sp., Thomson, p. 315. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  early late Tithonian. 

Family ATAXIOCERATIDAE Buckman 1921 



Chapter 3 Systematics 

 168

Genus Katroliceras Spath 1924 

Katroliceras sp. 

1983 Katroliceras sp., Thomson, p. 317, fig 3d. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  Early-earliest Late Tithonian. 

Genus Kossmatia Uhlig 1907 

Kossmatia aff. tenuistriata (Gray) 1832 

1983 Kossmatia aff. tenuistriata, Thomson, p. 317, fig. 3g. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  early Late Tithonian. 

Kossmatia (?) sp. 

1983 Kossmatia (?) sp. nov. Thomson, p. 317, fig. 3h. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  early Late Tithonian. 

Genus Pachysphinctes Dietrich 1925 

Pachysphinctes aff. americanensis Leanza, 1980 

1983 Pachysphinctes aff. americanensis, Thomson, p. 37, fig. 3c. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 
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AGE:  Early-earliest Late Tithonian. 

Pachysphinctes aff. linguiferus Spath, 1931 

1983 Pachysphinctes aff. linguiferus, Thomson, p. 316. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  Early-earliest Late Tithonian. 

Genus Torquatisphinctes Spath, 1924 

Torquatisphinctes sp. A 

1983 Torquatisphinctes sp. a., Thomson, p. 316. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  Early-earliest Late Tithonian. 

Torquatisphinctes sp. B 

1983 Torquatisphinctes sp. b., Thomson, p. 316. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  Early-earliest Late Tithonian. 

Torquatisphinctes(?) sp. C 

1983 Torquatisphinctes sp. c., Thomson, p. 317, fig. 3b. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  Early-earliest Late Tithonian. 
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Genus Subdichotomoceras Spath, 1925 

Subdichotomoceras sp. 

1983 Subdichotomoceras sp., Thomson, p. 317, fig. 3f. 

1997 Subdichotomoceras sp., Riley et. al., p. 436, fig. 3h. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  Early-earliest Late Tithonian. 

Subfamily VIRGATOSPHINCTINAE Spath 1923 

Genus Virgatosphinctes Uhlig 1910 

Virgatosphinctes aff. denseplicatus var. blakei Spath 1931 

1983  Virgatosphinctes aff. denseplicatus var. blakei, Thomson, p. 318. 

1997  Virgatosphinctes cf. denseplicatus (Waagen), Riley et. al., p. 436, fig. 3k. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  early Late Tithonian. 

Virgatosphinctes aff. saherense Spath, 1931 

1983  Virgatosphinctes aff. saherense, Thomson, 1983, fig. 3a. 

 

REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  early Late Tithonian. 

Virgatosphinctes aff. frequens (Oppel) 1865 

1979  Virgatosphinctes aff. frequens, Thomson, pl. 5, a-d. 

1983  Virgatosphinctes aff. frequens, Thomson, p. 316. 
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REMARKS:  No specimens resembling those described by Thomson (1983) were collected in this 

study. 

 

AGE:  early Late Tithonian. 

Genus Blanfordiceras Cossman 1907 

Blanfordiceras cf. wallichi (Gray) 1832 Pl. 25, Figs. 6-12 

1983 Blanfordiceras cf. B. wallichi (Gray), Thomson, p. 317, fig. 3i. 

 

MATERIAL:  18 incomplete, mostly fragmentary, specimens from three localities at Cape 

Zumberge (Figure. 1C). Many have cubic pyrite associated. BAS specimen numbers R.7516.1.1, 

3, 7, 8, 11, 14, 16, 17, 36, 42, 48, 78, 106, 107; R.7516.2.1, 20, 21; R.7516.3.3. The largest 

specimen measured c. 35 cm in diameter. 

 

REMARKS:  Two ammonite taxa were recognised from Cape Zumberge by Thomson (1983); B. 

cf. wallichi and Berriasella sp. The new material is indistinguishable from a specimen figured 

by Thomson (1983, p. 317, fig. 31), which bears flexuous bifurcate ribs, interspersed simple 

ribs, and a faint ventral groove, and is easily identified as B. cf. wallichi. 

 

AGE:  Latest Tithonian. 

Genus Berriasella Uhlig 1905 

Berriasella (?) sp. Pl. 25, Figs. 1-5 

1983 Berriasella (?) sp., Thomson, p. 317, fig. 3j. 

 

MATERIAL:  26 incomplete, mostly fragmentary, specimens from three localities at Cape 

Zumberge (Figure. 1C). BAS specimen numbers R.7516.1.2, 5, 9, 10, 12, 13, 18, 28, 29, 31, 32, 

43, 45-47, 52, 53, 56, 74, 82, 108; R.7516.2.3, 8, 9, 22; R.7516.32. The largest specimen 

measured c. 20 cm in diameter. 

 

REMARKS:  Specimens of Berriasella sp. are differentiated from Blanfordiceras cf. wallichi by 

the "more radial ribs that branch lower on the flank", by whorls that are "relatively higher and 

more compressed", and possession of a strong "median ventral groove which interrupts the 

ribbing" (Thomson, 1983, p. 318). Thomson (1983) compared the material with "Berriasella" 
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subprivasensis from the Ablation Valley, eastern Alexander Island (Thomson, 1979), but noted 

the absence of "occasional pairing of major ribs near the umbilical rim" (Thomson, 1983, p. 

318). Despite showing no evidence of the pairing of major ribs, the fragmentary nature of the 

new material does not allow resolution of the uncertainty of whether the taxon is distinct from 

Blanfordiceras and it is left questionably in Berriasella. Many specimens collected from Cape 

Zumberge show enough morphology to be identified as B. cf. wallichi or Berriasella sp., but are 

too poorly preserved and/or fragmentary to be placed with confidence in either. 

 

AGE:  Latest Tithonian. 

Superfamily UNCERTAIN 

Family UNCERTAIN 

Genus Anaptychus Oppel, 1856 

?Anaptychus sp. 

1970 ?Anaptychus sp., Quilty, p. 117, pl. 25, fig. 10. 

 

REMARKS:  No specimens resembling that described by Quilty (1970) were collected in this 

study. 

 

AGE:  Middle – early Late Bajocian. 

Ammonoidea sp. indet. A 

MATERIAL:  Numerous fragmentary internal and external moulds from three outcrops 

comprising 12 localities in the Bean Peaks area (Figs. 3 & 4). BAS specimen numbers: 

R.7508.2.17; R.7508.3.1, 2; R.7508.4.30, 35-38; R.7508.6.23; R.7508.7.10; R.7508.15.31, 42, 

52, 64; R.7508.19.2; R.7508.20.15, 38, 45, 46; R.7508.21.1-19; R.7509.1.31; R.7509.21.33, 35, 

36; R.7513.3.1 

 

REMARKS:  The fragmentary nature of the material precludes description and illustration. 

Nonetheless, it appears that only one taxon is represented. 

Ammonoidea sp. indet. B 

MATERIAL:  Three fragmentary, poorly preserved internal and external moulds from a single 

outcrop in the Bean Peaks area (Figure. 3).BAS specimen numbers R.7514.2.12; R.7514.5.1; 

R.7514.9.34. 
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REMARKS:  The fragmentary nature of the material precludes description and illustration. 

Nonetheless, it appears that only one taxon is represented. 

Order BELEMNITIDA Zittel 1895 

The following section describing the Belemnitida is an excerpt from an article by Brian 

Challinor and D. Hikuroa that is currently in prep. Accordingly, layout differs slightly from the 

other taxonomic descriptions. 

Preservation of specimens 

Most specimens have been leached of calcite and, apart from occasional calcareous fragments, 

are present as natural moulds. The moulds are contained in dark shale, siltstone and fine 

sandstone, or massive grey decalcified lithic sandstone, and have been studied as latex casts. 

The moulds vary from almost entire to small fragments, and range from poorly to moderately 

well preserved. The state of preservation has been compounded in some instances by indifferent 

casting technique. Two sets of casts are available, one prepared earlier from moulds of material 

collected by P. G. Quilty during a USGS Expedition in 1965/1966, and the other from material 

collected during this study. 

 

Latex casts of belemnites do not contain all the necessary information on which to base 

identifications and descriptions. They rarely provide details of internal structures (apical line 

position, position of the protoconch, details of phragmocone, development of growth stages, 

changes in guard shape with ontogeny), and sculpture (surface lines and grooves) is commonly 

not well preserved. Usually only part of the mould survives collection or was originally present, 

and when entire moulds are available they may present a view normal to sedimentary bedding 

planes and record the details of only one flank of the specimen. In some instances only the gross 

form of the guard is preserved, often imperfectly, and for most “taxa” few specimens are 

available and little indication of variation can be obtained. The relationship between diameters, 

one way of describing the cross-section (a very valuable feature, reasonably consistent within 

species Stevens, 1965; Challinor, 1979, 1996), is difficult to measure in many instances. If the 

calcite of which the guard originally consisted was leached during the burial process, the moulds 

may have been deformed by sedimentary compaction, thus altering the true cross sectional 

shape. Some moulds studied here appear undeformed, and cross section data obtained from 

them is thought to be accurate. Others are clearly flattened and/or distorted in other ways, and 

cross section and other data either cannot be assessed, or are unreliable. 
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Belemnite species are identified with maximum confidence when the known taxon has been 

described from enough material to recognise most, or all of the variation present, and the 

unknown material consists of several specimens, preferably complete guards. Due to the paucity 

of specimens these constraints have not been met during this work. 

 

All specimens are preserved in such a way as to provide no firm specific identification, although 

general appearance allows comparison with known taxa in several instances. Generic placings 

are thought to be more reliable, although in most specimens some diagnostic criteria are 

equivocal or missing. Important taxonomic and biogeographic interpretations are based on small 

numbers of specimens, and/or on poorly preserved material. Given the nature of the record this 

is unavoidable. However, this has led to a situation whereby material has been allocated to 

genera that have a known age range exclusive of that indicated by associated taxa. In these 

instances either the generic allocation must be accepted with some reserve, or the age range is 

greater. 

Taxonomy 

Brief descriptions that recognise affinities with known taxa, or under open nomenclature, 

follow. This approach has been dictated by the nature of the material studied. When additional 

material becomes available, particularly calcareous specimens, then these descriptions will 

certainly be modified. The morphology of the belemnite guard and the terminology used to 

describe it are detailed in Stevens (1965), and that approach is followed here. The meaning of 

any undefined terms should be self evident, although two need elaboration. The “anterior break” 

is the fracture at the anterior end of the specimen, beyond which it is not preserved. A “mucro” 

is the terminal, constricted and drawn out immediate apex (Stevens, 1965). A mucro is seen, or 

inferred to be present, in several specimens described. Its basal part is sometimes present, but its 

tapering, extended, terminal part is usually replaced by an apical pit. This probably resulted 

from failure of the casting medium to penetrate fully into the narrow tapering cavity left by the 

mucro, the resulting air bubble producing the apical pit. 

Generic concepts 

The generic concepts outlined below have been used in this study and are not necessarily 

identical with those of other workers. Those of Belemnopsis, Hibolithes, Dicoelites, and Duvalia 

have been developed largely from a study of southwestern Pacific forms and may be most 

relevant to those forms. Only features that have the potential for preservation in casts are 
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discussed. The classification follows Doyle et al. (1994), and is to be the basis of the Coleoidea 

volume of the Treatise (in prep.). 

Suborder BELEMNITINA Zittel 1895 

Family PASSALOTEUTHIDIDAE Naef 1922 

Genus Brevibelus Doyle 1990-92 (= Brachybelus of authors) 

DIAGNOSIS:  Guard small, short and robust, conical to cylindroconical. Outline symmetrical and 

conical to cylindroconical, profile nearly symmetrical, otherwise similar to outline. Apex obtuse 

to moderately acute, often mucronate. Venter inflated in some species. Transverse sections 

quadrate, compressed in some species, depressed in others. Apex devoid of grooves or striae. 

Lateral lines may be well developed, consisting of two weak parallel depressions separated by a 

well-developed ridge. The phragmocone is ventrally displaced, penetrating about one half of 

guard. Apical angle c.27° (from Doyle, 1992). 

Brevibelus sp. Pl. 26, Figs. 1-4 

MATERIAL:  Three partial latex casts, UTGD87331c, 87320c, 87335b, Locality Q10. Most data 

is from 87331c, details of apical region from 87320c and 87335b. 

 

DESCRIPTION:  Guard small, conical, short and robust, laterally compressed, length c. 3 times 

maximum diameter. The largest specimen (Pl. 26, Figure 1), is 42mm long, with an estimated 10 

mm of apical region missing, and forms the basis of most of this description. The other 

specimens are short apical fragments. The widest point on the guard is anteriorly placed, where 

the dorsoventral diameter is 14.3 mm and the lateral diameter 11.5 mm. The outline is 

symmetrical and weakly conical, the widest point is located at the anterior, and the sides taper 

regularly towards the apex, more rapidly over terminal 10 mm. Profile asymmetric, more 

conical than outline. The dorsal surface is inflated near mid guard, and in the apical half of the 

guard curves more rapidly towards apex. Ventral surface nearly straight, not inflated. Cross 

sections oval, compressed throughout length of guard. Dorsal and ventral surfaces rounded, 

lateral surfaces more flattened. 

Lateral lines are present near the midline of the guard, preserved as a single wide depression 

parallel to the ventral surface. It is visible in the alveolar region of the large specimen, missing 

over a length of c. 12 mm at mid-guard, then continues towards the apex. The missing section is 

apparently an artefact of the casting process, or a result of damage to the mould. 

The alveolus is laterally compressed and deep, penetrating the guard for an estimated 25 – 30 

mm. 
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DISCUSSION:  The nearly complete specimen is weakly conical, more so than a New Zealand 

specimen previously included in Brevibelus (Stevens, 1965,: now thought to be Dactyloteuthis, 

new data ), but less so than the fully conical New Caledonian forms (see below). 

AGE:  Aalenian (based on a Toarcian-Aalenian known stratigraphic range). 

AGE BASED ON ASSOCIATED BIOTA:  latest Early Bajocian. 

Suborder BELEMNOPSEINA Jeletzsky 1965 

Family BELEMNOPSEIDAE Naef 1922 

Genus Belemnopsis (of authors). 

REMARKS:  Riegraf (1999) argues that the genus Belemnopsis Bayle 1878 is invalid on forensic 

grounds, and that the name should be replaced. The argument for replacement is not accepted 

here. 

 

DIAGNOSIS:  The guard of Belemnopsis (of authors) is moderately elongate and robust, to short 

and very robust. It is typically c. 100 mm long and c. 12-15 mm in maximum diameter, but 

larger and many smaller forms are known. Cross-section at midguard and apical region are 

usually depressed, sometimes equidimensional, occasionally compressed. A median ventral 

groove commences at the alveolar break and usually extends nearly to the apex; some taxa have 

shorter grooves. The groove is usually wide and deep, but may be narrow and deep or 

occasionally narrow and shallow. A rudimentary short dorsal alveolar groove may be present in 

Middle Jurassic forms. The alveolus is short in relation to guard length. Double lateral lines may 

be present, and are usually poorly developed, but are more prominent in pre-adult forms. 

Developmental sequence includes a slender, sometimes strongly hastate, juvenile to early 

immature guard (our concept). 

Belemnopsis aff. deborahae Challinor, 1977 Pl. 26, Figs. 5-8 

aff.1977 Belemnopsis deborahae Challinor, p. 249-260, figs. 1-15, 19-21, 25-27 

 

MATERIAL:  Three specimens, (two latex casts and a partially leached calcareous specimen) are 

available. One (R.7517.28.1, 4) is an adult, the others (R.7517.16.1, R.7517.21.2) are almost 

complete half grown guards, apparently of the same taxon. The description is based on the latex 

casts as the calcareous specimen is damaged. 
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DESCRIPTION:  The larger specimen (Pl. 26, Figs. 5 & 6) consists of the anterior half to two 

thirds of a presumed adult guard. It is moderately to strongly hastate in outline and profile. 

Dorsal and ventral surfaces and flanks converge steadily towards the anterior. The cross section 

is strongly compressed throughout. Dimensions at the posterior end of the fragment are c. 12.5 x 

16 mm; anteriorly they are c. 9.5 x 12.5 mm. A moderately narrow, shallow ventral groove 

extends over the full length of the fragment. The ventral groove is weaker at the anterior end of 

the specimen. The reverse is usually true of Belemnopsis, and the anterior weakening, and the 

shallow nature of the groove, may be a preservation effect or an artefact of casting. No details of 

alveolus and apical regions are preserved. 

The smaller specimen (Pl. 26, Figure 7) is 60 mm long and c. 5 mm in maximum diameter. Its 

maximum diameters are situated 10 – 15 mm from the apex, and it is hastate in outline and 

profile. A prominent ventral groove extends to within 10 mm of the apex. It is generally similar 

to juveniles of Belemnopsis deborahae. 

 

DISCUSSION:  Both adult and juvenile share the moderately narrow ventral groove, generally 

compressed cross-section and hastate shape of the more elongate specimens of Belemnopsis 

deborahae Challinor (1977), (?Aalenian, New Zealand), although the groove in the adult 

specimen is shallower than is usual in the nominate taxon. Both B. compressa Avias (Bathonian-

Callovian, New Caledonia), and Belemnopsis mackayi Stevens (Aalenian, New Zealand) are 

also similar in cross-section and groove characteristics. None of our specimens bears the wide, 

very shallow dorsal alveolar groove that occurs in some specimens of the three taxa compared. 

Given the nature of the groove in those taxa, it would not necessarily be visible in latex casts. 

Although we recognise affinities between our specimens and Belemnopsis deborahae, the latter 

is morphologically variable and not well understood, and its relationship with B. mackayi 

(which occurs at the same stratigraphic horizons and has some similar features) is also unclear. 

In addition, a fragment resembling R.7517.28.1, but less hastate, is known from younger strata 

(Upper Temaikan; = Bathonian) in New Zealand (new data). Until these problems have been 

resolved the affinities noted should not be regarded as necessarily indicating close relationship. 

 

AGE BASED ON POSSIBLE AFFINITIES:  Aalenian 

AGE BASED ON ASSOCIATED BIOTA:  latest Late Bathonian – latest Early Callovian. (Age 

disparities are discussed on p. 173). 

Belemnopsis aff. stevensi Challinor, 1974 Pl. 26, Figs. 9 & 10 
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aff.2003 Belemnopsis stevensi Challinor, p. 87, figs. 6-20, p. 88, figs. 21-36 (see 

synonymy therein) 

 

MATERIAL:  Two latex casts (R.7519.5.20, R.7504.3.89). One is a stem fragment with one flank 

and the ventral surface exposed, and the remaining surfaces concealed. It is c. 45 mm long. The 

other is a smaller, almost complete guard. 

 

DESCRIPTION:  R.7519.5.20 (Pl. 26, Figure 10) is a fragment of a half-grown specimen and is 

moderately slender and slightly hastate in outline. The flanks are almost straight and taper 

steadily anteriorly from the widest point (dia. c. 7 mm) to its anterior limit (dia. c. 6 mm). 

Profile apparently similar. Cross-section moderately to strongly depressed. Ventral groove 

unusually wide and deep, typically Belemnopsis-like in profile, with regularly curved walls and 

rounded base. 

R.7504.3.89 (Pl. 26, Figure 9) is c 55.mm long and c. 5 mm in maximum diameter, slender and 

slightly hastate. Its anteriormost part is missing. Its cross-section cannot be accurately 

determined as the dorsal surface is concealed by matrix, but it appears to be approximately 

equidimensional or slightly depressed. The ventral groove is very wide and moderately deep 

relative to guard diameter. It extends down the guard into a moderately elongate apical region 

and terminates c. 6 mm from the apex. 

 

DISCUSSION:  Belemnopsis aff. stevensi strongly resembles fragments of the more strongly 

grooved forms of B. stevensi, Middle Heterian to Lower Ohauan (Kimmeridgian see Challinor, 

2003), New Zealand. If the fragments had been found in New Zealand they would undoubtedly 

have been placed in that taxon. These specimens are not claimed to be conspecific as they are 

fragments of pre-adult guards, and the morphology they would have assumed when adult is 

uncertain. 

 

AGE BASED ON POSSIBLE AFFINITIES:  Late Oxfordian – mid Late Kimmeridgian. 

AGE BASED ON ASSOCIATED BIOTA:  latest Bathonian – Middle Oxfordian. 

Belemnopsis aff. keari Stevens, 1965 

1986 Belemnopsis aff. keari, Mutterlose, p. 11-13, fig. 6a-d (see synonymy therein) 

 

REMARKS:  No specimens resembling that described and figured by Mutterlose (1986) were 

found during the fieldwork for this project. The localities where it is recorded were not visited. 
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AGE:  Kimmeridgian. 

Belemnopsis sp. A. Pl. 26, Figure 11 

MATERIAL:  One latex cast (UTGD87353c, Locality Q13), of the apical region of an adult 

guard. 

 

DESCRIPTION:  The fragment is 34 mm long. Flanks, dorsal and ventral surfaces curve smoothly 

towards the centrally placed apex, more rapidly over the terminal 10 mm, to produce a 

moderately obtuse apical region. The cross-section is depressed near the anterior end of the 

fragment, 12.5 mm in lateral and 12 mm in sagittal diameters. The ventral groove is very wide 

and shallow, terminating almost at the apex. 

 

DISCUSSION:  The fragment is similar to many New Zealand and Indonesian Upper Jurassic 

Belemnopsis, although its wide shallow groove is not typical. Groove morphology is similar to 

that of B. gladiatoris and B. alexandri, Berriasian taxa described from Alexander Island, West 

Antarctica, by Willey (1973). 

 

AGE BASED ON ASSOCIATED BIOTA:  mid Middle Callovian – Early Kimmeridgian. 

Belemnopsis sp. B. Pl. 26, Figs. 12 & 13 

MATERIAL:  Two latex casts. UTGD87162b, locality Q2, is a fragment, apparently of the 

posterior stem and anterior apical region. R.7504.3.146 is the anterior half of a pre-adult guard, 

possibly including part of the alveolar region. 

 

DESCRIPTION:  UTGD87162b (Pl. 26, Figure 13) is c. 33 mm long, c. 17 mm in transverse 

diameter, and 16 mm in sagittal diameter (i.e. the cross-section is depressed). The ventral groove 

is wide, moderately deep, and terminates suddenly at mid-fragment. R.7504.3.146 is c. 50 mm 

long, transversely hastate (posterior diameter c. 9 mm, anterior diameter c. 7.5mm), slightly 

sagittally hastate, and the cross-section is depressed. The ventral groove is moderately wide and 

deep and terminates suddenly, apparently about half way down the guard. If the two specimens 

are conspecific, R.7504.3.146 is a pre-adult guard. 
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DISCUSSION:  The ventral groove in some specimens of Belemnopsis sikilyensis (Middle 

Oxfordian, Madagascar), and Hibolithes cf. antarctica (Tithonian-Berriasian, West Antarctica), 

terminates in a similar abrupt manner. 

 

AGE BASED ON ASSOCIATED BIOTA:  latest Early Oxfordian – latest Early Kimmeridgian. 

Belemnopsis sp. C. Pl. 26, Figs. 14 & 15 

MATERIAL:  Several latex casts (R.7507.7.19, R.7519.4.3, R.7519.26.4) of complete specimens. 

All are very young juvenile guards. 

 

DESCRIPTION:  The specimen described (Pl. 26, Figure 14), is a very small, slender, hastate, 

early juvenile guard 32 mm long and c. 2 mm in maximum diameter. It lies on a bedding plane 

with a ventrolateral surface uppermost. Most of the ventral surface and part of one flank is 

visible. The widest point is situated 12-14 mm from the apex. Visible ventral and lateral 

surfaces converge to produce an elongate, gently tapering apical region. The guard converges 

anteriorly to produce a long, very attenuate stem and alveolar region. A long relatively 

prominent Belemnopsis-like ventral groove extends down the guard to within 4 – 5 mm of the 

apex. The other specimens are similar, and all may be juveniles of other elongate taxa described. 

 

DISCUSSION:  Other similar sized Belemnopsis and Hibolithes are present at locality R.7519. 

 

AGE BASED ON ASSOCIATED BIOTA:  latest Late Bathonian – latest Early Kimmeridgian. 

Belemnopsis sp D. Pl. 26, Figure 16 

MATERIAL:  Two relatively poor latex casts (UTGD87356a, 87357c, Locality Q13). Both are 

fragments of apparently pre-adult specimens, with alveolar region present (crushed in 87356a), 

but apex missing. 

 

DESCRIPTION:  The guard is slender, elongate, and either parallel-sided or slightly hastate. Both 

fragments are c. 80 mm long, and 7 – 9 mm in maximum diameter. Part of the ventral surface, 

one flank, and part of the dorsal surface of each is visible. A narrow relatively deep ventral 

groove extends for most of the length of both specimens. The shape of the cross–section is 

uncertain, but appears to be either laterally compressed or equidimensional. No details of apical 

region are known, and no lateral lines are visible. 
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DISCUSSION:  The nature of the material makes comparisons with known taxa difficult. But both 

specimens are similar in some respects to Belemnopsis mackayi Stevens (Bajocian, New 

Zealand). Both that taxon and these specimens are slender, elongate, and narrow grooved. 

However B. mackayi is poorly known, and in some specimens a wide shallow dorsal groove is 

present in the alveolar region. No such groove can be seen in the specimens studied here, 

although it would be difficult to observe in casts. Comparisons are made more difficult by the 

possible pre-adult status of these specimens, their incomplete state and limited nature, and by 

the nature of the description of B. mackayi, based mostly on moulds and latex casts. 

 

AGE BASED ON ASSOCIATED BIOTA:  mid Middle Callovian – Early Kimmeridgian. 

Belemnopsis sp. E Pl. 26, Figs. 17-19 

MATERIAL:  Four latex casts (R.7507.5.1, R.7507.5.2, R.7507.9.9, R.7507.9.16), all anterior 

fragments. 

 

DESCRIPTION:  The fragments are slightly hastate in outline and less so in profile. The largest 

specimen (R.7507.5.2, Pl. 26, Figure 18), is 35 mm long, 9 mm in transverse diameter 

posteriorly, 8.5 mm near the anterior end. The flanks diverge slightly anteriorly, suggesting the 

alveolar region is present, although the alveolar cavity is not preserved in the cast. The cross-

section is slightly depressed throughout. A moderately wide and deep ventral groove extends the 

full length of the fragment, widening but not shallowing posteriorly. 

 

DISCUSSION:  Specimen R.7507.5.1 is similar in size to R.7507.5.2; R.7507.9.9 and R.7507.9.16 

are smaller, but all are similar in form. 

 

AGE BASED ON ASSOCIATED BIOTA:  latest Early Bajocian – ?latest Early Kimmeridgian 

Belemnopsis sp. F Pl. 26, Figs. 20-22 

MATERIAL:  Several latex casts (R.7504.3.24, R.7507.5.7b, R.7507.5.8, R.7512.2.3; 

UTGD87058c, (Q17). 

 

DESCRIPTION:  The guard is small, short, and robust, typically less than 30 mm long, and 4 – 5 

times maximum diameter. The outline is symmetrical and hastate. Maximum diameter is located 

near mid guard, usually just posteriorly placed, and the apical region is short and obtuse. The 

guard tapers anteriorly to produce moderate transverse hastation. The profile is hastate, less so 
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than outline, and the cross-section is strongly depressed. The ventral groove wide and shallow, 

and terminates close to the apex. Lateral lines are not evident. 

Specimen R.7507.5.7b (Pl. 26, Figure 22), differs in profile from the other specimens. Its ventral 

surface is almost flat, the dorsal surface at first diverges rapidly from the apex without curving 

markedly, then diverges more gradually anteriorly, producing an unusual, wedge-shaped apical 

profile not seen in other specimens. 

 

DISCUSSION:  The variation in profile suggests that features derived from more than one taxon 

may be included in this description. This possibility cannot be further studied with the available 

material. 

 

AGE BASED ON ASSOCIATED BIOTA:  late Early Bajocian – Late Kimmeridgian. 

Belemnopsis sp. G Pl. 26, Figs. 23-25 

MATERIAL:  Three latex casts (R.7507.3.6a, b, c), all of apical fragments, one poorly preserved. 

 

DESCRIPTION:  The best-preserved specimen is c. 27 mm long. The flanks and dorsal surface 

converge regularly to produce an elongate apical region with a sharply pointed, dorsally placed 

apex. The ventral surface is more inflated than the dorsal surface, and converges towards the 

apex earlier than does the dorsal surface. The ventral groove is moderately wide and deep and 

terminates close to the apex. The cross-section at the anterior of the fragment is strongly 

depressed, c. 9.3 mm wide and c. 7.5 mm deep. 

 

DISCUSSION:  It is possible that Belemnopsis sp. E and B. sp. G are fragmentary specimens of 

the same taxon. All were found at the same outcrop, although at different horizons. They are all 

of comparable diameter and have similar ventral grooves. However the strongly depressed 

apical regions (sp. G) contrast with the weakly depressed anterior fragments (sp. E). Guards of 

Belemnopsis are often depressed posteriorly and less depressed anteriorly, but if B. sp. E and B. 

sp. G are fragments of guards of the same species, the difference in cross-sectional shape is 

unusually large. They may conform, particularly B. sp. G, to the “European-type Belemnopsis” 

concept of Doyle et al. (1996). 

 

AGE BASED ON ASSOCIATED BIOTA:  latest Early Bajocian. 

Belemnopsis sp. H Pl. 26, Figs. 26 & 27 
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MATERIAL:  Two latex casts (R.7507.9.4 b, c), both of apparently almost complete specimens. 

 

DESCRIPTION:  The guard is short and robust, length about three times maximum diameter. 

Observed length c. 20 mm, maximum diameter c. 7 mm. Outline slightly hastate, the widest 

point is near midguard, and the flanks converge slightly anteriorly. Profile non hastate, dorsal 

and ventral surfaces are subparallel for most of guard length. Apical region short and blunt. 

Ventral groove strongly developed, relatively wide and deep, extending from alveolar break 

almost to the apex. Cross sections compressed. Alveolus deep, estimated depth one third or one 

quarter of guard length. 

 

DISCUSSION:  The specimens are similar in gross proportions to Belemnopsis sp. F, but differ 

from that taxon in their compressed cross section and strong ventral groove. 

 

AGE BASED ON ASSOCIATED BIOTA:  ?latest Early Kimmeridgian. 

Belemnopsis spp. 

MATERIAL:  A number of latex casts, all anterior fragments, possibly of several different taxa. 

The material is inadequate and they are not described, but listed here to complete the record. 

Specimen UTGD87357a, 87349a, locality Q13; UTGD87367a, 87366c, 87362a, Q9; 

UTGD87199, 87218a, 87261b, Q4. 

Genus Hibolithes Montfort 1808 

DIAGNOSIS:  The guard is moderately elongate and moderately robust, sometimes subcylindrical 

but usually moderately to strongly hastate, sometimes strongly club-shaped, typically 80 – 90 

mm long and 10 – 12 mm in maximum diameter. Larger and many smaller forms are known. 

The widest/deepest part of the guard is usually situated in the posterior half, sometimes close to 

the apex. Cross sections at midguard are depressed, equidimensional or, more rarely, 

compressed. Median ventral groove usually narrow, shallow, but sometimes more strongly 

developed; commences at the alveolar break, is sometimes restricted to the alveolar and anterior 

stem regions, sometimes extends to about midguard, and occasionally into the apical region. 

Alveolus short compared with guard length. Double lateral lines usually well developed, 

particularly in the apical half of the guard, and less so anteriorly. The juvenile and early 

immature guard is slender, elongate, and strongly hastate (our concept). 

Classification as either Belemnopsis or Hibolithes can sometimes be difficult. The New Zealand 

taxon Hibolithes arkelli Stevens, for example, is strongly grooved for Hibolithes, and contains 
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rare, large, robust specimens which, if found in isolation, could readily be placed in Belemnopsis 

(Challinor, 1975). 

Hibolithes aff. catlinensis (Hector, 1878) Pl. 27, Figs. 1-5 

aff.1965 Hibolithes catlinensis, Stevens, p. 260, pl. 14, figs. 1, 2, 6-8, 12, 16-18, text fig. 

26a (see synonymy therein) 

 

MATERIAL:  Latex casts of eight specimens. One is an almost complete, probably pre-adult 

specimen, partly concealed by matrix, and the second, a stem fragment, is mostly matrix free 

(UTGD87277a, b, locality Q10). Latex casts of four anterior fragments, one badly distorted, an 

apical fragment, and an incomplete specimen c. 75 mm long (R.7505.2.42, 106, 107, 109; 

R.7506.1.3, R.7506.4.1). 

 

DESCRIPTION:  The large specimen (UTGD87277a, Pl. 27, Figure 3, locality Q 10), is 110 mm 

long and c. 12 mm in maximum (dorsoventral) diameter. Most of one flank and the dorsal and 

ventral surfaces of the apical 50 mm of the specimen are visible, but the anterior dorsal and 

ventral surfaces are partly concealed, and one flank is completely concealed. Its outline is 

symmetrical and strongly hastate. The widest point on the guard is situated c. 20 – 25 mm from 

the apex. The visible flank converges regularly towards the guard midline to produce a long and 

very attenuate anterior stem and alveolar region. The profile is slightly asymmetrical; one 

surface (probably the dorsal), is slightly more inflated near the widest/deepest part of the guard. 

Dorsal and ventral surfaces converge regularly anteriorly to produce strong sagittal hastation. 

The dorsal and ventral surfaces, and flanks converge regularly towards the (concealed) apex. 

Cross-sections are compressed throughout. The dorsal and ventral surfaces and flanks are 

regularly rounded in the apical third of the guard, the dorsal and ventral surfaces more acutely so 

than the flanks. No details of alveolus, ventral groove or lateral lines are preserved. 

The second specimen, also from locality Q 10 (UTGD87277b, Pl. 27, Figs. 4 & 5), is a hastate 

stem fragment c. 25 mm long and c. 9 mm in maximum (dorsoventral) diameter. It is partly 

exfoliated, laterally compressed throughout, and a narrow shallow groove extends along its 

ventral surface. Weak lateral lines are preserved on one flank. The shape and size of the 

specimen suggests it is a fragment of the mid or anterior stem regions. 

The larger, better preserved of the other specimens (R.7506.4.1, Pl. 27, Figs. 1 & 2), is 

apparently part of an adult guard. R.7505.2.10 is part of a smaller, presumably pre-adult 

specimen, and is similar in all respects. The large fragment, consists of the anterior half of a 

large guard. It is c. 50 mm long and strongly hastate in outline and profile. Its cross-section is 
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compressed throughout (c. 11.7 mm wide, c. 12.6 mm deep posteriorly, c. 7.2 mm wide and 8.5 

mm deep anteriorly. Both compression and hastation are accentuated by exfoliation of the 

anterior surfaces, and the remains of an early growth stage projects from the exfoliated anterior 

end of the specimen. A short, partly exfoliated, moderately wide ventral groove extends down 

the fragment for 20-30 mm. What appears to be the apex of the alveolus is preserved at the 

anterior end of the projecting early growth stage. 

The incomplete 75 mm long specimen, (R.7505.2.106), lacks part of the apical and anterior 

regions. It is a long slender pre-adult guard. Part of the dorsal surface and the dorsolateral 

surface of one flank is visible, and the ventral surface is concealed. No ventral groove is visible 

but strong lateral lines are evident over much of the guard. 

 

DISCUSSION:  The large specimen from Q10 (Pl. 27, Figure 3), resembles an immature guard of 

Hibolithes catlinensis illustrated by Stevens (1965, pl. 14. fig. 16 – 18), but it is larger and more 

attenuate. The anterior fragment illustrated (Pl. 27, Figs. 1 & 2), resembles the anterior half of a 

new specimen of H. catlinensis recently collected from near its type locality in New Zealand 

(new data). The ventral groove in most specimens appears to be shorter than in the nominate 

taxon, and resembles that of the immature guard of H. catlinensis (cf. Stevens 1965, pl. 14, fig. 

16 – 18). Ontogenic changes in the pre-adult specimens available could readily produce guards 

similar to that of Hibolithes catlinensis s.s, and they are provisionally included in H. aff. 

catlinensis. 

 

AGE BASED ON POSSIBLE AFFINITIES:  Bajocian/Bathonian. 

AGE BASED ON ASSOCIATED BIOTA:  latest Early Bajocian. 

Hibolithes aff. marwicki (Stevens, 1965) Pl. 27, Figs. 6-9 

aff.1965 Hibolithes marwicki marwicki Stevens, p. 104, pl. 18, figs. 15-17 

?1986  Hibolithes marwicki marwicki, Mutterlose, p. 5-7, fig. 4a, b 

aff.1999 Hibolithes marwicki, Challinor, p. 377-380, figs. 40-70 (see synonymy therein) 

 

MATERIAL:  Two latex slabs, (R.7508.13.9, R.7508.13.ll), with fragments of at least twenty 

partial specimens, most broken and distorted, semi-aligned on bedding planes. One specimen is 

almost complete. The single specimen appraised by Mutterlose (1986) is from the Bean Peaks 

area (Pl. 27, Figure 2). 
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DESCRIPTION:  Guard very elongate, slender, and hastate in outline and profile. The most 

complete specimen is 7 – 8 mm in maximum diameter, c. 100 mm long, and is about 12 times 

maximum diameter. Widest and deepest points on the guard are apparently located about one 

third distant from apex to anterior. Posteriorly the guard tapers to produce an elongate apical 

region, possibly with some ventral inflation. The apex is centrally or slightly dorsally placed. 

The guard tapers anteriorly to produce an elongate slender stem and alveolar region. A very 

narrow ventral groove, deeply incised into the surface of the guard, is present anteriorly (Pl. 27, 

Figs. 7 & 8). It appears to extend down the guard for about a third or half its length, although a 

natural cross-section (Pl. 27, Figure 9) suggests that it may extend into the apical region in some 

specimens. The cross-sections are laterally compressed, dorsal and lateral surfaces regularly 

rounded, and the ventral surface is possibly slightly flattened. 

 

DISCUSSION:  The taxon resembles Hibolithes marwicki Stevens (Middle Tithonian, New 

Zealand), in its very elongate, slender, hastate form, compressed cross section, and narrow 

ventral groove. Mutterlose (1986, fig. 4a, b), identified as Hibolithes aff. marwicki a calcareous 

specimen similar to this material, from his locality 8, also in the Bean Peaks, but some five 

kilometres to the east. Because the material studied here is poorly preserved and consists of 

casts, it is not claimed to be conspecific, although the resemblances to H. marwicki are strong. 

 

AGE BASED ON POSSIBLE AFFINITIES:  Middle Tithonian. 

AGE BASED ON ASSOCIATED BIOTA:  Late Oxfordian – Late Kimmeridgian. 

Hibolithes aff. arkelli Stevens, 1965 Pl. 27, Figs. 20 & 21 

aff.1965 Hibolithes arkelli Stevens, pls. 15, 16, 17, figs 1-5, 7, 8; pl. 18, fig. 10; text fig. 

24g, h; 25a-d (see synonymy therein) 

?1986  Hibolithes aff. arkelli, Mutterlose, p. 8-10, fig. 5a, b, g-j. 

aff.1999 Hibolithes arkelli, Challinor, p. 381-383, figs. 71-93 (see synonymy therein) 

 

MATERIAL:  Two poor quality latex casts (UTGD87221a, d; Q2). One is almost complete, but 

much of one flank missing; the other is an alveolar fragment. 

 

DESCRIPTION:  Guard elongate and moderately robust. Length 6 – 7 times maximum diameter. 

Widest part of guard posteriorly placed, c. one third distance from apex to anterior. Outline 

hastate. Stem tapers anteriorly, flanks converging to a minimum separation, presumably at about 

the position of the protoconch, then diverging anteriorly again. They converge posteriorly from 
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the widest point to produce a moderately elongate apical region with an acute or moderately 

obtuse apex. Profile similar to outline, but less hastate and less constricted near the protoconch. 

Cross-section apparently approximately equidimensional posteriorly, compressed anteriorly, but 

possibly poorly reproduced in the casts. Median ventral groove moderately wide and shallow, 

apparently confined to alveolar region and anterior stem. The groove is more strongly developed 

in the anterior fragment, and may be poorly reproduced in the larger cast. No information on the 

alveolus is preserved, although minimum anterior diameters are thought to mark the 

approximate position of the protoconch. No lateral lines are evident. 

 

DISCUSSION:  The specimens resemble some specimens of Hibolithes arkelli (Middle 

Tithonian), New Zealand. They are generally similar in size, shape, and hastation, to the more 

hastate specimens of H. arkelli. But if the interpretation of cross-section above is correct, they 

are less laterally compressed, and the ventral groove does not extend as far down the guard. 

However H. arkelli is variable in both these features (Challinor, 1975). Mutterlose (1986) 

described Hibolithes aff. arkelli  from Bean Peaks (his localities 7, 8), and Wilkins Mountains 

(loc. 2, 4) Orville Coast, Ellsworth Land. Crame et al. (2000) described a fragment identified as 

Hibolithes aff. arkelli, recovered from a bottom trawl in the eastern Weddell Sea. Willey (1973) 

described Hibolithes belligerundi (Tithonian, West Antarctica) and Hibolithes antarctica and 

Hibolithes sp.nov. (Berriasian, West Antarctica) from Alexander Island. All resemble H. arkelli 

in some features. The specimens have some features in common with H. savornini 

(Kimmeridgian-Tithonian, Madagascar). The presence of several similar taxa of Tithonian or 

Tithonian-Berriasian age in the region, and the poor quality of the casts, makes confident 

identification difficult. 

 

AGE BASED ON POSSIBLE AFFINITIES:  Middle Tithonian. 

AGE BASED ON ASSOCIATED BIOTA:  latest Early Kimmeridgian. (Age disparities are discussed on 

p. 173). 

Hibolithes aff. verbeeki Kruizinga, 1921 

1986 Hibolithes aff. verbeeki, Mutterlose, p. 7, 8, fig. 4e, f (see synonymy therein) 

 

REMARKS:  No specimens resembling that described and figured by Mutterlose (1986) were 

found during the fieldwork for this project. The localities where it is recorded were not visited. 

 

AGE:  Kimmeridgian - Tithonian. 
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Hibolithes sp. A Pl. 27, Figs. 13 & 14 

MATERIAL:  Two latex casts (R.7519.60.30a, b). 

 

DESCRIPTION:  Both specimens are very small, slender, early juvenile growth stages. Each is 

lying (apparently on one side) parallel to a bedding plane. The most complete specimen is 33 

mm long and has a maximum (dorsoventral) diameter of c. 2.2 mm. The deepest point on the 

guard is situated c. 4 mm from the apex. Dorsal, ventral, and the visible lateral surface of the 

apical region converge to produce a moderately obtuse apical region with a centrally placed 

non-mucronate apex. Dorsal and ventral (and lateral) surfaces converge anteriorly to produce an 

extremely attenuate stem region, c. 1.3 mm in diameter 16 mm from the apex, and c. 0.6 mm in 

diameter 30 mm from the apex. The terminal anterior 3 mm or so is distorted into a flattened 

triangular shape, apparently due to crushing of the alveolar region. No alveolar or other surface 

grooves, and no lateral lines can be seen. The cross-section in the apical region is apparently 

approximately equidimensional, and compressed anteriorly. 

The second specimen is c. 19 mm long and similar to the posterior half of the first. The long 

slender anterior extension was presumably detached before burial. 

 

DISCUSSION:  The specimens are included in Hibolithes solely on their hastate clublike profile. 

The specimens are two of a number of very young specimens, including Belemnopsis, from 

several horizons at locality R.7519. 

 

AGE BASED ON ASSOCIATED BIOTA:  latest Late Bathonian – latest Early Callovian. 

Hibolithes sp. B Pl. 27, Figure 15 

MATERIAL:  One latex cast (R.7507.9.19). 

 

DESCRIPTION:  The specimen includes the stem, and possibly part of the apical region, of a 

slender hastate guard c. 60 mm long. The flanks diverge slightly near the anterior suggesting 

part of the alveolar region is present. The posterior maximum transverse diameter is c. 7.9 mm, 

sagittal diameter c. 8.2 mm. Minimum (anterior) transverse diameter c. 6.6 mm, sagittal 

diameter c. 8.2 mm. The cross-section is therefore slightly compressed throughout. The ventral 

groove is narrow and shallow, extending the full length of the fragment. It is very weak 

anteriorly, a region of the guard in which the ventral groove is usually more strongly incised, 

and is possibly a preservation effect. 
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DISCUSSION:  The specimen is long-grooved like many New Zealand Hibolithes, but it cannot be 

evaluated further with the material available. Its cross-section is less compressed, it is less 

hastate, and its ventral groove is not as narrow and well incised as that of Hibolithes aff. 

marwicki above. 

 

AGE BASED ON ASSOCIATED BIOTA:  latest Early Kimmeridgian. 

Hibolithes sp. C Pl. 27, Figs. 16 & 17 

MATERIAL:  Two latex casts (R.7504.3.15, R.7504.3.87), of complete specimens exposed on 

bedding planes. In the better specimen (Pl. 27, Figure 17), one flank and most of the posterior 

dorsal and ventral surfaces are visible, and the dorsal and ventral alveolar and anterior stem 

regions are partly concealed. The cast appears to be slightly crushed or distorted posteriorly. The 

second specimen (Pl. 27, Figure 16) is flattened and distorted, and provides no information on 

cross-section, but both ventral groove and lateral lines are preserved, although poorly. 

 

DESCRIPTION:  Guard elongate and moderately slender, maximum dorsoventral diameter c. 11 

mm, length 90 mm, and c. 8 times maximum diameter. Profile hastate (anterior dorsoventral 

diameter c. 6 mm) and asymmetrical, posterior ventral part of guard inflated. Apical region 

moderately obtuse, apex dorsally placed. Outline hastate, probably more so than profile. Cross-

section compressed posteriorly, apparently less so anteriorly, although this may be due to 

distortion. Strong lateral lines and an alveolar groove c. 35 mm long are present on the flattened 

specimen. The alveolus is shallow, and penetrates the guard for about one fifth of its length. 

 

DISCUSSION:  The better-preserved specimen resembles Hibolithes mangaoraensis Stevens 

(Middle Tithonian), New Zealand, in its ventral inflation and cross section, but both specimens 

are more elongate. 

 

AGE BASED ON ASSOCIATED BIOTA:  latest Early – Middle Oxfordian. 

Hibolithes sp. 

1986 Hibolithes sp., Mutterlose, p. 10, 11, fig. 5e, f 

 

REMARKS:  No specimens resembling that described and figured by Mutterlose (1986) were 

found during the fieldwork for this project. The localities where it is recorded were not visited. 
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AGE:  Kimmeridgian - Tithonian. 

Family DICOELITIDAE Saks & Nal`nyaeva 1967 

Genus Dicoelites Boehm 1906 

DIAGNOSIS:  Guard moderately elongate and robust, to very elongate and slender, usually 

subcylindrical to moderately hastate. Cross section at mid-guard slightly to strongly depressed. 

Median ventral groove moderately narrow, deep, and well incised into guard surface in slender 

elongate forms; it may be wide, deep, and Belemnopsis-like in robust forms. It extends from the 

alveolar break well into the apical region, often almost to the apex. Median dorsal groove short, 

shallow, often poorly defined and confined to or near the alveolar region, occasionally extending 

further down the guard. It is usually visible externally but is highly variable, and sometimes 

visible only as a broad shallow flexure in polished cross sections of the alveolar region. It may 

be missing in some adults and is frequently missing in pre-adult specimens. Alveolus short in 

relation to guard length, lateral lines moderately or poorly developed (our concept). 

Dicoelites sp. A Pl. 27, Figs. 10-12 

MATERIAL:  Two latex casts (R.7519.17.11, R.7519.24.51), both alveolar/stem fragments. 

 

DESCRIPTION:  One specimen R.7519.24.51 (Pl. 27, Figs. 10 & 11), is a slightly hastate fragment 

of the anterior stem and probably the alveolar region, c. 20 mm long. At its midpoint it is 5.5 

mm in transverse diameter and 6 mm in sagittal diameter. Its cross-section is compressed and 

prolate, with rounded flanks and dorsal and ventral surfaces. Vague circular markings at its 

anterior end suggest the alveolus is present. A deep and narrow median groove extends long the 

ventral surface. A short, shallow, narrow, median dorsal groove extends for about 10 mm along 

the dorsal surface of the alveolar region and terminates c.10 mm from the anterior. Termination 

prior to the end of the specimen may be an individual feature of this particular specimen, or 

result from damage to the mould. 

The second specimen R.7519.17.11 (Pl. 27, Figure 12), is an alveolar and stem fragment 45 mm 

long. Maximum and minimum lateral diameters are 6.3 and 4 mm; dorsoventral diameters are 

5.5 and 4 mm; the specimen is significantly hastate in outline and profile, and its cross section is 

depressed. Lateral, dorsal and ventral surfaces are regularly rounded. A deep and relatively 

narrow ventral groove extends the full length of the fragment. No groove is visible on the 

damaged dorsal surface of the alveolar region, but a view of the alveolar end suggests a dorsal 

splitting surface remnant (Krymholz, 1992) may be present. Faint lateral lines extend the length 
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of the specimen. They are situated at the midline at its posterior end, and migrate slightly 

towards the ventral surface in their anterior course. 

 

DISCUSSION:  Dicoelites occurs in New Zealand (Kimmeridgian and Callovian, Challinor 1980, 

and new data), in Madagascar (Callovian – Oxfordian Combemorel, 1988), in New Caledonia 

(Bathonian, Challinor & Grant-Mackie, 1989), and in South America and West Antarctica  

(Middle Jurassic, Doyle et al., 1996), but does not seem to be diverse in any of these regions. A 

number of species are known from eastern Indonesia, Arctic Canada, and Europe. 

 

AGE BASED ON GENERIC RANGE:  Toarcian-Kimmeridgian. 

AGE BASED ON ASSOCIATED BIOTA:  latest Late Bathonian – latest Early Callovian. 

Family DUVALIIDAE Pavlow 1913 

Subfamily DUVALIINAE Pavlow 1913, emend. Naef 1922. 

Genus Duvalia Bayle and Zeiller 1878 

DIAGNOSIS:  Guard moderately strongly to extremely laterally compressed. Length small in 

relation to maximum diameter. May be slightly to strongly hastate hastate in outline and profile, 

sometimes non-hastate, occasionally subconical. Cross-sections a circular or compressed oval 

(occasionally trapezoid) anteriorly, compressed posteriorly, sometimes with dorsal or ventral 

part of guard more inflated than counterpart. Apex may be strongly mucronate, dorsally placed, 

sometimes strongly so. Median alveolar groove dorsally placed; may be confined to the alveolar 

region but sometimes extends further posteriorly. Alveolus very deep, occupying up to two-

thirds of guard length. Lateral lines well developed, particularly in pre-adult specimens (our 

concept). 

Duvalia aff. rhopaliformis Combemorel 1988 Pl. 27, Figs. 18 & 19 

MATERIAL:  One partial latex cast (UTGD87347a, Locality Q13). The specimen lies on one 

flank partially embedded in matrix. The posterior half is sufficiently well exposed to provide 

details of the posterior cross section. 

 

DESCRIPTION:  Guard hastate, small, moderately slender and strongly laterally compressed. 

Length c. 4.5 times maximum diameter. The preserved part of the specimen c. 50 mm long. 

Maximum transverse diameter is situated c. 18 mm from the apex, and the outline is 

symmetrical ands strongly hastate. The flanks converge anteriorly to produce a moderately 

elongate stem region, and more rapidly posteriorly to produce a moderately obtuse apical region. 
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Dorsal and ventral surfaces taper steadily towards the anterior; they converge more rapidly 

posteriorly producing a slightly dorsally placed, mucronate apex. The ventral surface is slightly 

inflated near the deepest point on the guard and the profile is therefore slightly asymmetrical. 

The cross-section is oval and strongly laterally compressed in the apical half of the guard; the 

transverse diameter near the widest point on the guard is c. 8 mm, and dorsoventral diameter 

c.11 mm. The cross-section appears to be more compressed anteriorly. The lateral surfaces in 

the apical region are gently rounded and slightly ventrolaterally flattened; the dorsal and ventral 

surfaces are more acutely rounded. Slightly ventrally placed parallel lateral lines are faintly 

visible near the midline of the guard towards the anterior. The alveolus is not preserved and no 

certain alveolar groove is visible. A short dorsally placed, narrow, weak depression c. 4 mm is 

length is visible at the guard anterior, and may be a groove remnant, but is equally possibly a 

casting artefact. 

 

DISCUSSION:  The specimen resembles Duvalia rhopaliformis Combemorel 1988 (Upper 

Bathonian, Madagascar,) although the cross-section of the latter is apparently less compressed. 

 

AGE BASED ON POSSIBLE AFFINITIES:  Upper Bathonian. 

AGE BASED ON ASSOCIATED BIOTA:  mid Middle Callovian – Early Kimmeridgian. (Age 

disparities are discussed on p.173). 

Duvalia sp. Pl. 27, Figs. 24 & 25. 

MATERIAL:  One distorted apical fragment (R.7507.9.13) c. 40 mm long. 

 

DESCRIPTION:  The outline is symmetrical, the profile slightly asymmetrical, with the ventral 

surface more inflated towards the apex. The cross section is an irregular oval with a moderately 

rounded dorsal surface, a wider more flattened ventral surface, and one gently rounded, slightly 

flattened flank. The other flank is crushed. The guard is laterally compressed, with a maximum 

dorsoventral diameter of c.18mm, and a lateral diameter of c. 13 mm. The apex is mucronate 

and dorsally placed. 

 

DISCUSSION:  In apical view the cross-section, although distorted, resembles that of Duvalia 

emerici (Neocomian, France). 

 

AGE BASED ON ASSOCIATED BIOTA:  ?latest Early Kimmeridgian. 

Genus Produvalia Riegraf 1981 
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Subgenus Produvalia (Produvalia) Riegraf 1981 

DIAGNOSIS:  Markedly compressed, slightly hastate to rod-like guards, with a more or less 

inflated ventral surface. A median dorsal groove is developed (Mutterlose, 1986). 

Produvalia aff. neyrivensis (Favre 1876) 

1986 Produvalia aff. neyrivensis, Mutterlose, p. 13, 14, fig. 6e, f (see synonymy therein) 

 

REMARKS:  No specimens resembling that described and figured by Mutterlose (1986) were 

found during the fieldwork for this project. The localities where it is recorded were not visited. 

 

AGE:  Late Tithonian. 

Subgenus Produvalia (Pachyduvalia) Riegraf 1981 

DIAGNOSIS:  Jurassic Duvaliinae with only slightly compressed, short, robust guards, ventrally 

inflated with “spike shaped apex often segmented from the rest of the guard” (? = mucronate) 

(interpreted from Riegraf, 1981). Barskov & Weiss (1994) recognise Produvalia and 

Pachyduvalia as distinct genera, and that approach is adopted here. 

Produvalia (Pachyduvalia) aff. pinguis Riegraf 1981 Pl. 27, Figure 26 

aff.1981 Produvalia (Pachyduvalia) pinguis Riegraf, tafel 8, fig. 81, abb. 240 (see 

synonymy therein) 

 

MATERIAL:  One latex slab (R.7507.9.4), containing the specimen described here (R.7507.9.4a) 

and several fragmentary Belemnopsis. 

 

DESCRIPTION:  The guard is completely exposed along the dorsal surface and one flank, the 

ventral surface is almost completely exposed, and one flank is concealed. Guard short and 

robust, length 35 mm and 3.5 times maximum diameter. Widest point c. midway along the 

guard. Outline parallel sided or slightly hastate. Profile asymmetric. The deepest point is about 

midway along the guard. Anterior to this point both dorsal and ventral surfaces converge 

towards the midline to produce slight sagittal hastation, then diverge again. Dorsal and ventral 

surfaces and flanks converge posteriorly towards the apex producing a moderately obtuse apical 

region. The exposed flank is eroded. Eroded lateral lines extend posteriorly along the midline 

from the alveolar break and appear to be deflected dorsally near the apex. The apex is mucronate 

and dorsally placed. The cross-section is laterally compressed. Dorsal and ventral surfaces are 
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rounded, and the visible lateral surface is flattened. The guard has a maximum sagittal diameter 

of c. 10 mm. The alveolus is deep, penetrating the guard for about half its length. No alveolar 

groove is visible on the preserved part of the guard, and dorsal and ventral surfaces are 

identified from the asymmetric profile. 

 

DISCUSSION:  This specimen resembles Pachyduvalia pinguis Riegraf (Lower Kimmeridgian, 

Germany) in profile, outline, and, as far as can be seen, in cross-section. The strong alveolar 

groove of pinguis is not present on this specimen. 

 

AGE BASED ON POSSIBLE AFFINITIES:  Early Kimmeridgian. 

AGE BASED ON ASSOCIATED BIOTA:  ?latest Early Kimmeridgian. 

Produvalia (Pachyduvalia) aff. agricolae Parona & Bonarelli (1897) Pl. 27, Figure 27 

aff.1994 Produvalia (Pachyduvalia) agricolae, Barskov & Weiss, p. 93, fig. 5i, j 

(The comparisons were made with the specimens figured in Barskov & Weiss, 1994, the 

original reference could not be obtained.) 

 

MATERIAL:  One latex cast (R.7507.9.8) exposed on the surface of a latex slab. Three sides of 

the specimen are partly or completely exposed, the remaining surface is obscured. 

 

DESCRIPTION:  Guard short and robust, maximum diameter c. 8 mm, length 40 mm and c. five 

times maximum diameter. The widest point is c. half way along the guard. The exposed surfaces 

converge slightly anteriorly to produce transverse and sagittal hastation. They converge 

posteriorly towards the apex, at first gradually, and are then drawn out terminally into an 

extremely long, tapering, centrally placed mucro. Cross section of the guard is rounded, and 

either compressed (if the completely exposed surface is a flank), or depressed (if the exposed 

surface is dorsal or ventral). No lateral lines or alveolar groove is visible. If originally present 

the latter may have been restricted to an unpreserved part of the guard, or may be present on the 

concealed surface. 

 

DISCUSSION:  The guard is of unusual, bottle-like shape, and, given the apparent absence of a 

dorsal groove, is placed in Duvaliinae mostly on gross form. If not so placed it is difficult to 

know in which taxon it should be included. It resembles Pachyduvalia agricolae (Upper 

Callovian – Lower Oxfordian, Crimea), a taxon with a similar shape, mucro, and depressed 



Chapter 3 Systematics 

 195

cross-section, illustrated by Barskov & Weiss (1994, fig. 5, i, j). Our specimen is more slender 

and elongate than agricolae. 

 

AGE BASED ON POSSIBLE AFFINITIES:  Callovian-Oxfordian. 

AGE BASED ON ASSOCIATED BIOTA:  ?latest Early Kimmeridgian. 

Pachyduvalia sp. A Pl. 27, Figs. 22 & 23 

MATERIAL:  One latex cast (R.7507.1.2). 

 

DESCRIPTION:  Most of the (presumed), dorsal surface and much of the lateral surfaces are 

exposed, the ventral surface is concealed. The outline is hastate and the widest point on the 

guard is situated c. 15 mm from the apex. The flanks converge regularly posteriorly to produce a 

moderately obtuse apex. An apical pit suggests a mucro was originally present. Transverse 

diameter at the widest point appears to be c. 8 mm. The dorsoventral diameter cannot be 

measured as the ventral surface of the cast is concealed, but it is apparently greater than the 

transverse diameter. An apical view suggests the specimen is moderately strongly laterally 

compressed. The alveolar region is crushed; a shallow, narrow, presumably dorsal groove 

extends for c. 10 mm down the guard. Alveolar depth is uncertain, but the alveolus apparently 

extends into the guard for up to half its length. 

 

DISCUSSION:  This specimen resembles Duvalia monsalvensis (Callovian-Oxfordian, 

Madagascar) and Duvalia zaferai (Oxfordian, Madagascar) (see Combemorel, 1988, p. 21, figs. 

4, 19), although the dorsal groove in both of these seems more extensive than that of this 

specimen. This specimen is robust and seems better placed in Pachyduvalia. 

 

AGE BASED ON ASSOCIATED BIOTA:  latest Early Bajocian. 

Belemnites of uncertain affinity. 

The following specimens cannot be identified at generic level. Brief descriptions are included to 

complete the record. 

Specimens UTGD87347b (Locality Q13). Two apical fragments, each c. 45 mm long, both with 

what appear to be very wide shallow grooves extending to near the apex (cf. UTGD87220a). 

One 60 mm fragment of stem and ? part of the apical region with no visible grooves. One flank 

of the specimen is concealed. 
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Specimen UTGD87347b (Q13). One apical fragment 30 mm long, one flank preserved, no 

groove or lateral lines visible. 

Specimen UTGD87361d (Q15). One apical fragment 35 mm long. All surfaces are visible. No 

groove is visible but what appear to be faint, ventrolaterally placed lateral lines are present on 

one flank. Cross-section ?compressed. 

Specimens UTGD87220a (Q4). A latex slab with parts of 18 poorly preserved specimens. Both 

apical and anterior fragments are present. The specimens include: 

Two small ?anterior fragments with Belemnopsis or possibly Hibolithes-type ventral grooves. 

Two partial specimens 40 – 50 mm long, both including the apex, with what appear to be either 

(1), very wide, shallow surface grooves extending over much of the fragment (cf. 

UTGD87347b), or (2), eroded lateral lines, or (3), ventrolateral apical grooves extending down 

the guard. These are possible passaloteuthids. 

One apical fragment 45 mm long, with an inflated ventral surface and a compressed cross-

section. No grooves or lateral lines visible. 

Two large anterior fragments. One is 35 mm long and preserved with one flank visible, the other 

10 mm long and preserved in the round. Both are 10 – 12 mm in diameter and both lack surface 

grooves. The shorter fragment is strongly laterally compressed. These may be fragmentary 

Brevibelus. 

Specimens UTGD87293b (Q10). Two partial casts of apical regions, each with one flank 

visible, both c. 35 mm long. Both are ventrally inflated. No surface grooves visible. 

Specimen UTGD87308b (Q10). One apical fragment 40 mm long, maximum diameter c. 8.5 

mm, ventral surface inflated. What appear to be faint lateral lines present on posterior mid flank. 

Cross-section ?compressed. 

Specimen UTGD87285a (Q6). One apical fragment 35 mm long, c. 6 mm in maximum 

diameter, preserved in the round. A possible short ventrolateral apical depression, continued 

anteriorly as faint lateral lines, is present. Possibly a passaloteuthid. 

Specimen UTGD87267b (Q10). One apical fragment 40 mm long and c. 9 mm in maximum 

diameter, with one flank exposed. Ventrally placed lateral lines visible over much of fragment. 

Specimen R.7519.17.4. A small sagittally hastate specimen c 20 mm long and 5 mm in 

maximum diameter, one flank of which is exposed. No ventral or other groove is visible. A 

conical structure, partially detached from the anterior end, may be a cast of part of the alveolus. 

Specimens R.7508 13.8, R.7508.15.35. A number of small specimens lying parallel to a bedding 

plane. A second larger, juvenile specimen, consisting of an apical and stem fragment. No 

surface grooves visible, but their general appearance suggests Hibolithes. 
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Phylum ARTHROPODA Siebold & Stannius, 1845 

Class CRUSTACEA Pennanet, 1777 

Order DECAPODA Latreille, 1803 

Family ERYONIDAE de Haan, 1841 

Genus Cycleron Glaessner, 1965 

TYPE SPECIES:  Macrourites propinquus Von Schlotheim, 1822. 

 

DIAGNOSIS:  Carapace subcircular, frontal margin wide, eyes in small semicircular orbital 

indentations (Glaessner, 1969). Jurassic; Europe, Antarctica. 

Cycleryon sp. Quilty, 1988 

1969 Eryon sp., Laudon et al., folio 12, pl. 3 

1978 Cycleryon sp., Quilty, p. 1033. 

1988 Cycleryon sp., Quilty, p. 620, fig. 2.1 - 2.6. 

 

REMARKS:  No specimens resembling Cycleryon sp. were found during the fieldwork for this 

project. The material was mentioned in Laudon et al. (1969) and Quilty (1978), and described 

by Quilty (1988). 

 

AGE:  mid Middle – Late Callovian 

Phylum ECHINODERMATA Bruguière, 1791 

Subphylum ASTEROZOA Zittel, 1895 

Class ASTEROIDEA de Blainville, 1830 

Order VALVATIDA Perrier, 1884 

Suborder GRANULOSINA Perrier, 1894 

Family GONIASTERIDAE Forbes, 1841 

Goniasteridae gen. et sp. indet. 

MATERIAL:  Approximately 7 isolated superomarginal and inferomarginal ossicles from a single 

horizon (and slab) on ‘Long Ridge’ in the Hauberg Mountains. BAS specimen number 

R.7519.57.22. 

 

DIAGNOSIS: Granulosinid with rather few, large, robust marginals, normally with sightly sunken 

edge (‘rabbet’) (after Spencer & Wright, 1966). Lower Jurassic – Recent; cosmopolitan. 
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REMARKS:  Isolated marginals preserved are of typical Goniasterid form, apparently (because of 

size differences) belonging to several individuals and possibly taxa. A paucity of diagnostic 

material precludes further identification. Goniasterids are known from Lower Jurassic to Recent, 

but records are sparse. The occurrence of sea-stars in strata of the Latady Formation is 

significant in paleodistribution as well as Middle Jurassic Antarctic echinoderm biodiversity. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Class STELLEROIDEA Lamarck, 1816 

Subclass OPHIUROIDEA Gray, 1840 

Order OPHIURIDA Müller & Troschel, 1840 

Family OPHIURIDAE Lyman, 1865 

DIAGNOSIS:  Disc covered with thick scales or plates; primary circlet commonly prominent. No 

granulation. Radial shield normally stout. genital papillae commonly present; oral papillae few; 

no dental papillae; one infradental papilla at apex of each jaw. Arms inserted laterally in and 

fused with disc. Arms short or moderately long, stout, widest at base, tapering rapidly. Arm 

plates all well developed (after Spencer & Wright, 1966). Lower Carboniferous – Recent. 

 

?Ophiuridae gen. et sp. indet. Pl. 29, Figs. 15 & 16 

MATERIAL:  A single, almost complete specimen of an ophiuroid, preserved in medium grey 

siltstone as an unidentified secondary mineral and collected in the 1977/1978 USGS Ellsworth 

Land Expedition (USNM 510087). 

 

DESCRIPTION:  Disc rounded pentagonal, 3.8 mm in width, surface features and structure 

unknown. Arms of moderate length (c. 10 mm), comprising c. 18 ‘segments’, widest at base (c. 

0.6 mm), tapering to <0.1 mm distally; broader than long at base (0.6 – 0.4 mm), longer than 

broad distally (<0.1 – 0.3 mm). Unknown if aboral or adoral, no arm spines seen. 

 

REMARKS:  Not enough morphology is seen to be certain of any designation. The few features 

preserved are in agreement with those diagnostic of Ophiuridae and Ophiodermatidae 

Ljungman, 1867, with laterally inserted, moderately long, stout arms that are widest at the base. 

Differentiation between the two families is made based on jaw characters, none of which are 
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preserved. The specimen remains questionably placed in the Ophiuridae in the absence of any 

characters to more accurately determine its correct status. 

 

AGE:  ?Jurassic 

Suborder LAEMOPHIURINA Matsumoto, 1915 

DIAGNOSIS:  Radial; shields and genital plates articulate by means of transverse ridge or simple 

facet on either plate. Peristomal plates large, normally entire. Oral frames entire, without well-

developed lateral wings. Dorsal arm plates commonly very small; lateral arm plates well 

developed, generally meeting in pairs dorsally and ventrally (Spencer & Wright, 1966). Lower 

Jurassic – Recent. 

Family OPHIACANTHIDAE Perrier, 1891 

DIAGNOSIS:  Arms slender, commonly constricted at nodes. Dorsal and ventral arm plates very 

small. Arm spine long, numerous, at an angle to arm, commonly glassy and serrate. Disc with 

granules and spinules. Distal vertebrae may be partly divided longitudinally by series of pores 

(Spencer & Wright, 1966). Lower Jurassic – Recent. 

Genus Ophiacantha Müller & Troschel, 1842 

TYPE SPECIES:  Ophiacantha spinulosa Müller & Troshel, 1842, Lower Jurassic (Pliensbachian); 

Switzerland. 

 

DIAGNOSIS:  Disc covered with thin skin bearing granules and stumpy spines. Arm spines 

hollow (Spencer & Wright, 1966). Lower Jurassic – Recent. 

cf Ophiacantha sp. indet Pl. 29, Figure 14 

MATERIAL:  A single, almost complete, external mould of the dorsal (aboral) side in a medium-

grained sandstone from a ridge running north from Novocin Peak (Figs. 5 & 6). BAS specimen 

number R.7517.12.73. The specimen has one complete arm, one almost complete, three partial, 

and is preserved in three dimensions (ie. not confined to a planar surface). 

 

DESCRIPTION:  Disc circular 11.5 mm diameter, covered with small granules. Arms typical for 

genus, widest at base, circular, 3 mm diameter at base, slender at distal extremity. Dorsal, 

ventral and lateral plates small. Dorsal plates (c. 7) appear to continue into disc. Radial shields 

tear-drop shaped, moderate size, slightly swollen. No spines observed. 
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REMARKS:  The identification of ophiuroids based on dorsal characters is difficult (Hotchkiss 

pers. comm. 2001). The specimen seems correctly placed in the family Ophiacanthidae, by 

possessing slender arms that are constricted at the nodes, small dorsal and ventral arm shields, 

and granules on the disc. Two genera in this family are of appropriate age; Ophiacantha and 

Ophiopinna, the remainder are recent (Spencer & Wright, 1966). The specimen is tentatively 

allied with the Pleinsbachian genus Ophiacantha based on the possession of granules on the 

disc, and not in the coeval Pleinsbachian – Callovian genus Ophiopinna as the distal part of the 

arm is not excessively long and thin. Also, the base of the arms does not have the cuff of short 

wide plates nor the tall feather-shaped spines on the middle part seen in Ophiopinna. Fine detail 

on the disc and arms may not have been preserved in the medium grained sandstone. However, 

no trace of spines was found on or very near to the specimen, and it is most likely that none 

were present. 

 

AGE:  latest Late Bathonian – latest Early Callovian 

Ophiacanthidae gen. et sp. indet. Pl. 29, Figure 11 

MATERIAL:  Two external moulds of partial arms on a single specimen R.7506.8.117 from the 

Behrendt Mountains. 

 

DESCRIPTION:  Arms slender, constricted at the nodes, shields appear nodular. 

 

REMARKS:  The material is identified as Ophiacanthidae based on the slender arms that are 

segmented and constricted at the nodes. It is too poorly preserved to be determined to any finer 

taxonomic classification. 

 

AGE:  latest Early Bajocian 

Class ECHINOIDEA Leske, 1778 

Subclass EUECHINOIDEA Bronn, 1860 

Order CIDAROIDA Claus, 1880 

Family DIPLOCIDARIDAE Gregory, 1900 

DIAGNOSIS:  Plates of ambulacra arranged in pairs throughout, marginal tubercles developed on 

alternate plates only, pore zone biserial. Primary tubercles perforate (Fell, 1966). Jurassic – 

Cretaceous. 

Genus Diplocidaris Desor, 1855. 
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TYPE SPECIES:  By subsequent designation Cidaris gigantea Agassiz, 18??: Lambert & Thiéry 

1910, Upper Jurassic (Kimmeridgian); France. 

 

DIAGNOSIS:  Interambulacral plates in two columns throughout; primary tubercles crenulate. 

Primary radioles cylindrical, short, granulated. (Fell, 1966). Early Jurassic – Early Cretaceous; 

Europe, North Africa, West Antarctica (herein). 

?Diplocidaris sp. indet. Pl. 28, Figs. 12-16 

MATERIAL:  Four external moulds of primary radioles, two nearly complete, two partial radioles, 

one of which retains the base, and a fragment of an interambulacral plate which bears 

incomplete primary and secondary tubercles. Three moulds and the interambulacral plate are 

from a single piece of medium-grained indurated sandstone collected on a small nunatak in the 

western Wilkins Mountains (Figure 8), and the remaining single radiole is from the type 

lithologic section in the Latady Mountains (Figure 1C). Numerous indeterminate skeletal 

remains scattered around the radioles on both samples are probably fragments of the respective 

tests. BAS specimen numbers R.7520.1.53 and R.7523.3.14. 

Individual spine labels: R.7520.1.53 A, B, C. 

Primary tubercle is labelled R.7520.1.53 D. 

 

DESCRIPTION:  Shaft elongate, slender, cylindrical, tapering. Cortex bearing variable ornament 

of any one or a combination of small subcircular, granules 0.25 mm - 0.5 mm, scattered 

randomly or coalescing to form longitudinal rows or fine <0.5 mm ribs in same orientation. 

Prominent milled ring, collar obscured, acetabulum noncrenulate, cup-like. Interambulacral 

plate bearing simple primary tubercle, slightly transversely elliptical mamelon bears circular 

foramen; undercut neck on short, flush platform, the margin of which appears crenulate; boss in 

smooth transition with scrobicule, which is impressed slightly below extrascrobicular surface. 

Secondary tubercles mamelate, crenulate, transversely elliptical. 

Dimensions of radioles. 

A: 20 mm long (nearly complete), 4 mm maximum diameter. 

B: 9 mm long (incomplete), 3 mm maximum diameter. 

C: 14 mm long (incomplete), 2.5 mm maximum diameter. 

R.7523.3.14: 16mm long (incomplete), 2.5 mm maximum diameter. 

The primary tubercle is 4mm wide, the secondary tubercle is 0.7 mm wide. 
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REMARKS:  Identification on the basis of radioles alone is very difficult. Similarly, possession of 

a perforate, possibly crenulate, primary tubercle is a character that aids little in generic 

identification. The microscopic structure of primary spines is of great systematic importance in 

regular echinoids (Fell, 1966), but the new material has been recrystallised and then partially 

dissolved, thus precluding study of internal features that would have greatly aided in 

identification (specimens studied are latex casts). The radiole features seen in the new material 

are found in three cidaroid families - Hemicidaridae, Diplocidaridae, and Cidaridae. The 

Antarctic specimens are compared with radioles found in the three genera with which they bear 

most resemblance: Diplocidaris Desor, Paracidaris Pomel and Plesiocidaris Pomel. 

Paracidaris is more inflated than the new material and also has regularly spaced granules 

arranged in longitudinal lines, but the granules are of a different shape, are larger and fewer. The 

collar and shaft are comparable, but the distal section of the shaft only gradually tapers. The tip 

is only slightly thinner than the widest point, which is approximately one third to half way along 

radiole. 

The radioles of Plesiocidaris appear to be most similar to the new material, with similar shaft 

proportions and morphological characters. The point of maximum inflation of the spine of the 

new material lies approximately at the basal quarter, after which it tapers gradually to the end, as 

seen in the type species Plesiocidaris alpina Pomel (Fell & Pawson, 1966, p. U384, fig. 281, 

1b). Radioles A and B (Pl. 3, Figs. 12 & 14) have moderately well preserved bases, which 

appear very similar to those of the type species, with a prominent milled ring. Radiole C (Pl. 3, 

Figure 15) is a partial distal section, c. ¾ complete and bears longitudinal lines that compare 

closely with those of the type species. However, the new material can be readily excluded from 

the genus Plesiocidaris by the possession of a perforate, crenulate tubercle. 

When compared with the new material, the radiole of Diplocidaris is of similar inflation, and 

possesses variable granules in both random placement and regular longitudinal series 

terminating as lines at the apex. The collar is slimmer in the type species (Fell, 1966, p. U337, 

fig. 253, 2b), although similarly short. The shaft of the type species of Diplocidaris is of 

comparable length to the Antarctic specimens but tapers in the distal third to quarter in contrast 

to the new material that tapers from the proximal quarter to third. The medium sized sand grains 

in which the material is preserved are too coarse to allow preservation of fine detail and this 

makes it difficult to determine whether the margin of the platform of tubercles is smooth or 

crenulated. The margins do appear to have a crenulate surface, but this may be an artifact of 

lithification. Thus, the new material is tentatively placed in the genus Diplocidaris based on 

tubercle and radiole characters. The radioles appear most similar to the genus Plesiocidaris, but 

the material is excluded from it by the presence of a foramen on the primary tubercle. 
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Very few Jurassic fossil echinoderms are known from Antarctica and, apart from the asteroid 

Protremaster uniserialis (Smith & Tranter, 1985) which is almost complete and displays very 

fine detail, most are fragmentary and poorly preserved. Echinoid remains are poorly represented 

in the Jurassic: three radioles and a fragment of an interambulacral plate tentatively identified as 

Triadocidaris (Edwards, 1979) from central Alexander Island, rhabdocidaroid spines from the 

Ablation Point area of Alexander Island (Elliott, 1974), and another unidentified spine, poorly 

constrained as Mesozoic in age is known from Coronation Island, South Orkney Islands 

(Thomson & Willey, 1975). The paucity of specimens is in contrast to the Cretaceous, from 

which far greater numbers and diversity are known (Pawson, 1994). Possible reasons for this 

difference could include lack of suitable facies in the Jurassic and more accessible, less 

tectonically deformed outcrops in the Cretaceous. Whatever the causes for this disparity, the 

discovery of the four radioles and fragment of interambulacral plate in this context are a 

significant find, which increases the numbers and diversity of known Antarctic Jurassic 

echinoids from seven to eight, and known families from three to four. 

 

AGE:  ?latest Early Bajocian, latest Late Bathonian – latest Early Callovian 

Class CRINOIDEA Miller, 1821 

Subclass ARTICULATA Miller, 1821 

Order ISOCRINIDA Sieverts-Doreck, 1953 

Suborder ISOCRININA Gislén, 1924 

Genus Chariocrinus Hess, 1972 

TYPE SPECIES:  Isocrinus andreae Desor, 1845, by original designation; Middle Jurassic; 

Switzerland. 

 

REMARKS:  Hess (1972) included six species in Chariocrinus; the type species Pentacrinus 

leuthardti de Loriol, P. wuerttembergicus Oppel, P. cristagalli Quenstedt, Balanocrinus 

bathonicus de Loriol, and B. mosensis de Loriol. P. leuthardti was referred by Simms (1988a) to 

the genus Hispidocrinus, because, although morphologically similar to Chariocrinus, it 

possesses large spines on the axillaries. Symplectial areolae of Hispidocrinus show that crenulae 

of adjacent areolae are separated by a furrow or smooth band; crenulae of adjacent areolae are 

fused in Chariocrinus. Lower to Upper Jurassic (Toarcian-Oxfordian); Europe, Britain, and now 

West Antarctica. 

Chariocrinus latadiensis Eagle & Hikuroa, 2003 Pl. 28, Figs. 1-11 
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1972 Pentacrinites cf. P. californicus (Clark), Quilty, p. 486. fig. 2, nos.1, 2, 3. 

2003 Chariocrinus latadiensis, Eagle & Hikuroa, p. 532, figs. 2a-k, p. 533, figs. 3a-d, 4a. 

 

MATERIAL:  Numerous, mainly poorly preserved and disarticulated, zeolitised skeletal elements, 

some external moulds, and rarely, matrix casts. All appear to belong to Chariocrinus and 

include pinnules, brachials, pluricolumnals, columnals and cirri, collected from localities in the 

Behrendt, Hauberg and Wilkins Mountains (Figs. 1C, 2, 7, 8). BAS specimen numbers 

R.7502.1; R.7502.2; R.7505.2; R.7505.12; R.7506.3; R.7507.6; R.7519.17 and R.7519.57. 

Localities R.7506.3 and R.7507.6 are Q1 and Q2 respectively from Quilty (1972b) (Figure 2). 

BAS specimen numbers: R.7502.1.2; R.7502.2.1-30; R.7505.2.66; R.7505.12.1; R.7506.3.1-87; 

R.7507.6.43, 45; R.7519.17.53; R.7519.57.5, 8, 12, 16, 18, 20, 22, 30, 43, 50, 53, 55, 59, 63, 68. 

The following specimens from the Latady Mountains (Figure 1C), are tentatively included in the 

species, poor preservation precludes definite placement. BAS Outcrop, Locality and Specimen 

numbers R.7523.3.7, 13, 24, 25. 

 

DIAGNOSIS:  Chariocrinus with 5 columnals per noditaxis. 

 

DESCRIPTION: 

Column 

Column moderately slender. Columnal outline pentastellate proximally to pentalobate distally. 

Internodal articula strongly pentastellate, radial margin present.  Internodals with sharp interradi. 

Nodal diameter slightly greater than internodal diameter. Short noditaxis of 5 columnals (‘N1’ 

of Webster, 1974). Internodal alternation not apparent. Columnal latera unornamented, texture 

smooth. Indistinct radial pores present on latera of presumed proximal columnals. Articulation 

between nodal and infranodal unknown, all other columnal articulations symplectial or 

cryptosymplectial. Crenular arrangement petaloid. Slightly depressed, narrowly elongate smooth 

petal floor isolates paired rows of 9 - 11 crenulae in each row. Arrangement of crenulae on 

symplectial articula supports relatively large crenula; smaller crenulae of adjacent areolae show 

varying degrees of fusion. Cryptosymplectial articula with first and second order crenulae. 

Columnal measurements: columnal diameter 2.0 - 6.8 mm, height 1.0 - 1.5 mm. Maximum: 

nodal diameter 6.8 mm; nodal height 1.5 mm; infranodal diameter 6.5 mm; infranodal height 1.2 

mm; internodal diameter 6.5 mm; internodal height 1.0 mm; noditaxis varies between 4.4 and 

5.2 mm. 

Cirri 
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Cirral socket of moderate size with depressed elliptical outline, slightly sunken in radial areas of 

nodal, located approximately midway between upper and lower margins; depressed elliptical 

outline; socket directed outwards, slightly upwards; two opposing articular pustules narrowly 

connected by raised, rounded ridge centre. Circular axial canal centred above articular pustules 

at columnal radial depression. Slight aboral lip exists beneath each cirral socket, cupules 

developed above each cirral socket on first supranodal. Cirri long, slender, with spinose distal 

margin. Proximal ossicles short, depressed elliptical in outline. Articula of cirral ossicles slightly 

sigmoidal or straight, inclined about 16° to short axis. Axial canals of cirral ossicles in centre of 

raised, oval fulcral ridge with paired pointed projections adorally, aborally in opposition. Latera 

of cirral ossicles smooth, unornamented. Terminal cirral ossicle unknown. 

Cirri measurements (mm): length 0.9 - 1.1, width 0.6 - 0.8. 

Dorsal cup 

Unknown. 

Arms 

Branching configuration unknown. Single known axillary oval, with synarthrial articula; 

proximal articular facet supports an elongate ridge joined to peripheral rim, round at opposite 

end, having paired, tapering projections originating at, and angled away from, thick rim, 

opposing one another. Two raised, circular axial canals near middle of slightly concave 

articulum floor oriented along angle of tapering projections. Axillary without ornament, latera 

smooth. Primibranch IBr1-2 or secundibranch IIBr1-2 with synarthrial articula; articulum axial 

canal slightly raised, central; thin vertical fulcral ridge connects circular axial canal with 

concave ambulacrum floor adorally and inner margin of articulum aborally; adoral ambulacra 

moderately rounded either side; brachial aboral margin chamfered, widening either side 

adorally. Distal brachial articulum elongate oval with medial bulge aborally; axial canal circular, 

central; paired articulating oval pustules surround axial canal, aborally oppose those adorally; 

articulum floor slightly concave either side of brachial; brachial rim a rounded ridge. 

Brachial measurements (mm): length 1.3 - 4.6, width 2.3 - 3.2. 

Axillary measurement (mm): length 6.9, width 4.8, height 3.1. 

Pinnules 

Isolated pinnule ossicles of different diameters and lengths but otherwise showing no 

morphological differentiation. Pinnule ossicles circular in section, largest proximally at 

brachials, reducing in diameter, becoming more elongate distally. 

Pinnule measurements (mm): length 0.8 - 1.0, width 0.3 - 0.5. 
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REMARKS:  Morphology and arrangement of columnal articula and lack of spines on brachial 

axillaries confirm assignment to Chariocrinus, which is now known from nine localities in the 

Behrendt and Hauberg Mountains. The small overall size of Chariocrinus latadiensis is typical 

of the genus. Central stem, internodal columnal facets (proximal) of Chariocrinus latadiensis 

have symplectial articula most similar to that of the type species C. andreae, and C. 

wuerttembergicus (Oppel). Middle Jurassic Chariocrinus andreae is a small crinoid species 

comparable to Chariocrinus latadiensis in stem morphology. C. andreae is, like Chariocrinus 

latadiensis rounded at the radii and interradii. C. andreae has chamfered columnal edges like 

those of Chariocrinus latadiensis and possesses a reduced radial area. Chariocrinus latadiensis 

has 18 - 22 crenulae per petal and a noditaxis of 5 columnals, whereas C. andreae, although 

having a similar number of crenulae and a raised circular lumen periphery, has a noditaxis of 6 - 

7 columnals. Crenulae of adjacent areolae are fused in C. andreae as they are in Chariocrinus 

latadiensis However, areolae in C. andreae are much shorter and broader, and the floor is more 

concave than that of Chariocrinus latadiensis 

Another Chariocrinus species comparable to Chariocrinus latadiensis is C. wuerttembergicus 

(Oppel). C. wuerttembergicus has many stem columnal forms differing from locality to locality. 

It has an internodal symplectial articula, sometimes with a similar number of crenulae to 

Chariocrinus latadiensis, but commonly with only 6 - 8 crenulae, and is also very small. C. 

wuerttembergicus has fused adjoining crenulae, but has shortened, broader areolae, and is 

moderately pentalobate to pentagonal, or occasionally subcircular in outline. However, C. 

wuerttembergicus does not have a chamfered distal columnal margin or radial epifacets and it 

generally has sharp interradii; the arrangement of crenulae on symplectial articula is more 

similar to that of Balanocrinus. C. wuerttembergicus has a noditaxis of 10 - 11 compared to 5 in 

Chariocrinus latadiensis Maximum internodal diameter is 6.5 mm in Chariocrinus latadiensis, 

but c. 3.5 mm in C. wuerttembergicus although the smallest specimen found has a diameter of 

0.9 mm (Simms, 1988a). Like Chariocrinus latadiensis, nodal diameter is slightly greater than 

internodal diameter. Nodal spacing in C. wuerttembergicus varies from 6 - 10 mm with between 

7 and 18 columnals per noditaxis, which is much larger than in Chariocrinus latadiensis (nodal 

spacing 4.4 - 5.2 mm, 5 columnals per noditaxis). C. wuerttembergicus is a very small species 

that is the earliest known representative of the genus and is found in the Toarcian and Aalenian 

of Europe. 

Chariocrinus latadiensis is distinct from the other five species of the genus because of a 

differing articulum configuration: e. g. interradial petal pattern, number and orientation of 

culmina, narrowly elongate smooth areolae, a stem columnal outline pentastellate proximally to 

pentalobate distally, a short noditaxis of 5 columnals, and long, slender, cirrals with spinose 
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distal margin. Only one other crinoid species was found to exist concurrently with Chariocrinus 

latadiensis, a small, single specimen, questionably assigned to the genus Apiocrinus consisting 

of 10 columnals at locality R.7506.3 (locality 1 of Quilty, 1972b). The abundance of unabraded 

moulds and casts of Chariocrinus latadiensis columnal ossicles, pluricolumnals, and other 

skeletal elements at localities R.7502.2 and R.7506.3 suggests death in-situ, with remains 

unaffected by intraformational movement postmortem. Skeletal elements also occur as single 

columnals or pluricolumnals at the remaining localities and must have undergone some degree 

of post-mortem transport. Like New Zealand, New Caledonian and Timorese crinoid faunas, 

Chariocrinus latadiensis was also living on quartz sand or volcaniclastic substrate at this time, 

whereas most Tethyan faunas lived on carbonate or clay substrates. The marine assemblages in 

which Chariocrinus latadiensis were collected are associated with sedimentary rocks derived 

from acid and basic volcanics within a tectonically active magmatic arc (Laudon et al., 1969; 

Laudon, 1972). The paleoenvironment of Chariocrinus latadiensis is interpreted as soft 

substrate sands, below storm wave base, inner to middle shelf. 

The four specimens from the Latady Mountains (R.7523.3.7, 13, 24, 25) are tentatively included 

in this species. Specimen R.7523.3.7 bears traces of articulatory facets, and R.7523.3.25 shows 

an axillary articulum that appear to be identical to those of Chariocrinus latadiensis However 

the poor preservation and paucity of specimens do not allow a definite designation. 

 

AGE:  latest Early Bajocian – latest Early Callovian 

Chariocrinus cf. latadiensis Eagle & Hikuroa, 2003 

cf.2003 Chariocrinus latadiensis Eagle & Hikuroa, 2003. 

 

MATERIAL:  Two specimens with poorly preserved articulated and disarticulated columnals from 

outcrop R.7519 ‘Long Ridge’ in the Hauberg Mountains (Figure 7). BAS specimen numbers 

R.7519.14.1; R.7519.37.11. 

 

REMARKS:  All features preserved in the two specimens correspond with those of the new 

species; noditaxes comprised of 5 columnals, pentastellate articula of similar size (3 - 5 mm 

maximum diameter, c. 1 mm thickness). No articulating facets are seen. The specimens are 

probably conspecific with Chariocrinus latadiensis, but are too fragmentary and poorly 

preserved to be assigned with certainty or figured. 

 

AGE:  latest Late Bathonian – latest Early Callovian 
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Order ISOCRINIDA Sieverts-Doreck, 1952 

Family PENTACRINITIDAE GRAY, 1842 

DIAGNOSIS:  Isocrinidae with persistent alternation and indefinite intercalation of columnals. 

Tubuli absent. Radial latera developed into long conical or carinate aboral projection. Tegmen 

large. Arms branching endotomously beyond IIIBr. Muscular fossae very large . Syzgies absent 

or restricted to IIBr6-7. Triassic (Norian) – Jurassic (Bathonian). 

Genus Pentacrinites Blumenbach, 1804 

TYPE SPECIES:  Pentacrinites fossilis Blumenbach, 1804, by monotypy, Sinemurian; Dorset, 

England. 

 

DIAGNOSIS:  Stem pentalobate to pentagonal, with sharp interradii. Symplectial areolae narrow, 

elliptical or parallel-sided, surrounded by numerous very small crenulae. Radial areas smooth or 

faintly rugose. Cirri with strongly compressed, angular, rhomboidal section. Radials in broad 

contact. Arms slender. Aboral ligament fossa of proximal brachials distinct, semicircular. 

Syzygies absent. Proximal pinnules not incorporated in tegmen. Jurassic (Hettangian – 

Bathonian); Eurasia, Indonesia, New Zealand, Antarctica herein. 

Pentacrinites n. sp. Pl. 29, Figs. 1-10, 12, 13 

MATERIAL:  Eleven pieces of muddy siltstone with numerous external moulds of crinoidal 

elements, predominantly pinnules and brachials, with rare columnals (some with cirri attached) 

collected from two outcrops R.7512 and R.7513 (Figure 3), consisting of three collection 

localities in the Bean Peaks area of the Hauberg Mountains. Holotype BAS specimen 

R.7513.3.9a, (external mould) - distal nodal (articulum) complete with cirri attached, with small 

intercalated internodal, R.7513.3.9b (latex cast), R.7513.3.8a (external mould counterpart), 

R.7513.3.8b (latex cast); paratypes, BAS specimen numbers R.7512.1.1 many distal arm 

sections with articulated and disarticulated brachials and pinnules; R.7512.1.2 distal arm 

section; R.7512.1.3 assorted articulated and disarticulated brachials and pinnules; R.7512.1.11 

five columnals (a-e; all external casts of internodal proximal articula) with brachials and 

pinnules; R.7512.1.12 distal arm section; R.7512.1.13 distal arm section; R.7512.2.1 single 

disassociated cirri; R.7512.2.2 complete juvenile specimen; R.7513.3.7 single disassociated 

cirri; R.7513.3.8 nodal with five cirri; R.7513.3.9 nodal with five cirri (joins former). 

 

DIAGNOSIS:  Pentacrinites with five cirri, smooth latera, 25 small, short crenulae border areola. 
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DESCRIPTION: 

Column 

Column slender, columnals pentalobate to pentastellate; alternation of columnal height well 

developed throughout column; symplectial articulation throughout with concave articula; 

column interradii sharp; noditaxis unknown; nodals with five cirri, latera smooth. 

Internodals 

Internodal articulum with pentastellate arrangement of slightly depressed, weakly concave, 

elliptical to narrowly elongate, sometimes parallel-sided, smooth areolae bordered by 25 very 

small, short, blocky crenulae usually with sharply defined culmen; crenulae may become 

indistinct toward the lumen; distal, apical crenula larger; perilumen, same height as crenulae, 

smooth, joins petals; lumen small, diameter less than nodals, outline pentalobate; reduced or no 

radial areas; interradial areas large, roughly triangular in outline, less area proximally, slightly 

rugose, sometimes smooth; a small intercalated internodal consisting of 10 unfused, elliptical to 

ovoid articular petals, each bifurcated medially by a longitudinal furrow, internal outer margin 

of perilumen sunken, slopes inward about 15º toward moderately large pentalobate lumen, 

adjoins proximal facet of nodal. 

Nodals 

Nodal symplectial articulum ventral facet same as internodal except proximal crenulae near 

lumen are replaced by a pair of carinae lying parallel to and continuous with the crenulum; 

dorsal cryptosymplectial nodal facet converse of infranodal with perilumen suitably depressed 

and corresponding faint recesses to accommodate crenulae; radial areas reduced or nonexistent, 

smooth; interradial areas large, roughly triangular. 

Cirri 

Cirri long, slender, reduced in diameter at nodal, expands in excess twice diameter within 3-4 

ossicles, becomes robust over middle section, greatest diameter middle, gradually tapers 

uniformly distally with many small ossicles, terminates in smooth, elongate hook; cirri profile 

changes from strongly compressed rhomboidal section to almost circular, reverting to 

compressed elliptical distally; cirral articulation synostosial; cirral latera are smooth and 

unornamented. 

Arms 

Branching endotomously; isolated pinnule ossicles of different diameters and lengths but 

otherwise showing no morphological differentiation. 

Dorsal cup 

Unknown. 
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DIMENSIONS (mm): internodal diameter 3.5 – 5.5, internodal height 0.7 – 1.1; nodal diameter 

6.5; nodal height 1.2; cirri diameter 1.1 - 6; cirri length c. 23 – c. 60; cirri ossicle width 0.3 -0.8; 

pinnule diameter c. 0.3 – 0.7; pinnule length c. 0.5 – 1.2. 

 

DISCUSSION:  Pentacrinites and Seirocrinus are the only genera assigned to the Pentacrinitidae. 

In Pentacrinites the first and all subsequent endotomous side branches are undivided but in 

Seirocrinus the first side branch shows further endotomous branching in its distal region. The 

stem of Pentacrinites is generally less rounded than in Seirocrinus, with the cirri longer and less 

acutely rhomboidal in outline. Morphological differences are less discernable in smaller/juvenile 

specimens of both genera. With the exception of one specimen, only apparently mature (because 

of animal size and development) stem and columnal articulum characters are available in the 

Latady Formation specimens. Although most crinoid taxa are defined on the basis of calyx or 

arm charcters, Mesozoic crinoid workers acknowledge that taxonomy based on columnals alone 

is appropriate when complete material is lacking. Heteromorphic variation in Pentacrinitidae 

stems is well documented (Simms, 1986; Donovan, 1987; Klikushin, 1987; Eagle, 2000), so that 

identification to genus level can be based on these (Simms, 1988b). 

The Ladady Formation pentracrinid has generally more angular columnals with sharper inreradii 

than Seirocrinus. The areolae are slightly concave, narrower and not pyriform as in Seirocrinus, 

and the radial areas of the symplectial articula are, at best, weakly rugose, a character of 

Pentacrinites. Articula crenulae are consistently short throughout the petal, another character of 

Pentacrinites. The cirri are numerous, very long, narrow, and much more acutely compressed 

and rhomboidal in outline than those of Seirocrinus. Arms are slender, branching endotomously 

with no further endotomous branching distally as in Seirocrinus, with the proximal pinnules 

free; both are characters of Pentacrinites. The new material corresponds with the diagnosis for 

Pentacrinites in all characters preserved and is assigned to the genus. 

It is assumed that elements of the heteromorphic column of Pentacrinites n. sp. are adult, since 

articula appear essentially unchanged throughout the stem, although columnal shape changes 

through stem ontogeny. Pentacrinites n. sp. is most comparable with P. dargniesi (Terquem & 

Joudry, 1865) from the Middle Jurassic of Switzerland, P. fossilis Blumenbach 1804, P. 

doreckae Simms, 1989, and P. dichotomus (McCoy, 1848), all Hettangian to mid-Toarcian of 

Europe. Articulation between columnals in all five species is generally symplectial throughout, 

with concave articula and synostoses not present beneath nodals. Typical isocrinid absicion 

points are indicated by cryptosymplectial articulation between nodal and infranodal. Interradial 

areas in all five species are very large, roughly triangular in outline, and are smooth or faintly 

rugose. Lumen shape in all five pentacrinitid species is subpentagonal. Alternation of columnal 
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height is well developed throughout the stems of all four comparable species as it is in 

Pentacrinites n. sp. 

Pentacrinites fossilis, P. dichotomus, and P. doreckae have a columnal diameter and height that 

are much larger than P. n. sp. (10 mm, 9 mm, 6.8 mm diameter and 3 mm, 2.7 mm, 3 mm height 

respectively). Pentacrinintes dargniesi (4 – 5.5 mm diameter, 0.8 – 1.2 mm height) is the most 

similar to P. n. sp. in columnal size and articulum arrangement, suggesting a similar mode of 

life for both. Pentacrinites doreckae unlike P. n. sp. is known from cups and numerous 

incomplete stems up to 500 mm in length, P. dichotomus has complete stems up to 200 mm 

long, and stem length in P. fossilis varies widely from 0.2 m – 1 m. Like P. dichotomus, the 

Middle Jurassic P. dargniesi is short-stemmed (<200 mm), and because of similar morphology 

and meristics with both species, P. n. sp. was possibly short stemmed also; it does not appear to 

possess a degree of polymorphism in stem length evident in P. fossilis and P. doreckae. 

Columnals of all five pentacrinitid species are pentalobate in the proximal part of the stem, 

assume a sub-pentalobate to pentagonal outline distally, but P. n. sp. does not appear to assume 

a sub-circular outline as sometimes found in P. fossilis. The interradii of all species compared, 

although rounded, are generally sharp throughout the stem, but those of P. fossilis unlike P. n. 

sp.may be developed into sharp carinae. Internodal symplectial articula of all five species have 

an acutely pentastellate arrangement of very narrow to elliptical sided areolae bordered by 

various numbers of small crenulae; P. fossilis (36 – 40), P. doreckae (32 – 36), P. dichotomus 

(34 – 38), and P. dargniesi (18 – 36) compared to P. n. sp. (16 - 26). 

Nodal spacing increases indefinitely along the stem of P. doreckae whereas this is unknown in 

P. n. sp. The intercalated internodals appearing immediately above the nodal of P. n. sp. are 

different from all four compared species by having 10 elliptical to ovoid articular petals, each 

apparently unfused but connected, that are bifurcated medially by a longitudinal furrow; 

intercalated internodal articula of other pentacrinitids appear fused as five conjoined pairs. 

The cirral scars of all four previously described pentacrinitid species are rather small, are 

directed outwards and slightly upwards as are the proximal cirri attached to P. n. sp. Cirri 

ossicles in all five species are compressed rhomboidal in outline, with those of P. fossilis, P. 

doreckae, P. dichotomus and P dargniesi having a maximum width of 2.7 mm, 2.3 mm, 4.8 mm, 

and 0.6 mm respectively, compared to the 0.8 mm width in P. n. sp. Cirri in P. n. sp. differ from 

all other Pentacrinites compared by having ossicles that are reduced in diameter at nodal but 

expand in excess of twice proximal diameter within the first three or four ossicles; this robust 

assemblage terminates in reduced circular ossicles and smooth hook. 

Pentacrinites n. sp. differs from all other Pentacrinites species by having a different number of 

articulum crenulae, smaller-sized columnals, a different intercalated internodal structure, and a 
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cirri arrangement that is morphologically distinct. Because of a similar columnal size to that of 

P. dargniesi it is assumed that P. n. sp. is also of a similar stem length. If this is so P. n. sp., 

though probably not forming mats like that of P. dargniesi (Simms, 1999)(Latady numbers of P. 

n. sp. preserved do not support this), P. n. sp. may have similarly drifted above the ocean floor 

opportunistically clasping objects in its path for stability and preferential filter-feeding. 

Pentacrinites are not uncommonly found in anoxic mudstones (Simms, 1999, p. 181), but most 

of those appear to be psuedo-pelagic fall out, whereas P. n. sp., because of its proportionally 

larger size and robust cirri (presumably for better benthonic attachment), appears to have lived 

epifaunally as a vagrant nektonic echinoderm. Pentacrinites n. sp. has only been recorded in 

close proximity to Retroceramus n. sp. A and Malayomaorica malayomaorica, and in one 

example directly attached to the latter. An interesting ecological relationship is evident, in which 

Pentacrinites n. sp. colonises hard surfaces on the soft substrate, in this instance the bivalves; it 

is impossible to determine whether this was pre- or post-mortem. 

 

AGE:  Late Oxfordian – Late Kimmeridgian 

Pentacrinites sp. indet. 

?1972 Pentacrinites sp. Quilty, p.487, fig. 2, no. 4. 

 

MATERIAL:  A single poorly preserved columnal (c 7. mm diameter, lumen c. 0.8 mm diameter), 

replaced with limonite, from locality R.7521.1 in the Wilkins Mountains (Figure 8) BAS 

specimen number R.7521.1.1. 

 

REMARKS:  The specimen is too poorly preserved to allow definite placement, but bears close 

resemblance to the Kimmmeridgian Pentacrinites sp described by Quilty (1972b, p. 487, fig. 2, 

no. 4) in being strongly pentastellate, and by the possession of crenellae that occur as two 

parallel, elevated ridges which extend to the outer margin and almost to the lumen. Sides of 

columnals distally are flat and almost parallel, as seen in the Pentacrinites sp. mentioned above, 

however poor preservation renders the specimen worthless for illustration. The new specimen is 

tentatively included with Pentacrinites sp. (Quilty, 1972b). 

 

AGE:  Late Oxfordian – Late Kimmeridgian 

Order MILLERICRINIDA Sieverts-Doreck, 1953 

Family APIOCRINIDAE d’Orbigny, 1852 
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Genus Apiocrinus Miller, 1821 

TYPE SPECIES:  Encrinites parkinsoni Schloteim 

(?) Apiocrinus sp. 

1972 (?)Apiocrinus sp., Quilty, p. 487, fig. 2, no. 5 

 

REMARKS:  No specimens fitting the description for (?) Apiocrinus sp were found during the 

fieldwork for this project. 

 

AGE:  latest Early Bajocian 

Phylum CHORDATA Balfour, 1880 

Subphylum VERTEBRATA Linnaeus, 1758 

Infraphylum GNATHOSTOMATA Zittel, 1879 

Class OSTEICHTHYES Huxley, 1880 

?Osteichthyes gen. et. sp indet. A Pl. 30, Figs. 1 & 2 

MATERIAL:  Two partial moulds; part and counterpart of an incomplete, single well-preserved 

fish, specimens in a concretion UTGD 87124 a & b (locality 11A of Quilty, 1978). 

 

DESCRIPTION:  Body at least 28.5 mm long, 15 mm wide, at least 11.5 cylindrical vertebrae 2.1 - 

2.3 mm long; thin ribs. No scales are preserved. 

 

REMARKS:  The specimen is too incomplete to be assigned to any lower taxonomic status. 

 

AGE:  mid Middle – Late Callovian 

?Osteichthyes gen. et sp. indet. B Pl. 30, Figure 4 

MATERIAL:  A single poorly preserved incomplete external mould R.7508.27.6 from the Bean 

Peaks area of the Hauberg Mountains (Figure 4). 

 

DESCRIPTION:  Body outline ?lanceolate, at least 44.5 mm long, at least 13 vertebrae, thin ribs. 
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REMARKS:  The specimen is too incomplete and poorly preserved to be assigned to a more 

precise taxonomic classification. It is possible that it is conspecific with the taxon above but 

both are too fragmentary for detailed comparison. 

 

AGE:  Late Oxfordian – Late Kimmeridgian 

Subclass ACTINOPTERYGII Cope, 1887 

Infraclass ACTINOPTERI Cope, 1871 

Superdivision NEOPTERYGII Regan, 1923 

Division HALECOSTOMI Regan, 1925 

Family SEMIONOTIDAE Woodward, 1890 

Remarks:  This diverse group of fishes is found worldwide from strata of Middle Triassic to 

Upper Cretaceous age. 

?Semionotidae gen. et sp. indet. Pl. 30, Figs. 5-7 

MATERIAL:  Two partial moulds; part and counterpart of c. 3/4 of a single moderately well-

preserved fish with most of skull and body scales preserved from locality R.7501.1 in the 

Behrendt Mountains (Figure 2), BAS specimen numbers R.7501.1.1a & b. 

 

DESCRIPTION:  Body outline apparently elongate oval, at least 135 mm long, 45 mm wide, body 

scales robust, rhomboidal, smooth, overlapping, about twice as deep as wide, apparently with 

peg and socket articulations, posterior margin smooth. Lateral line at least 43 mm long 

(measured from broken posterior end), lateral line scales notched. Skull crushed, no post-cranial 

skeleton, teeth, fins nor tail preserved. 

 

REMARKS:  The general outline of the body, and shape and form of the scales are all consistent 

with placement in the Semionotidae. It is impossible to discern the individual elements of the 

skull, and much other morphology is absent upon which generic distinction is based. The 

possession of notched lateral line scales suggests affiliation with the genus Acentrophorus (see 

Jain, 1983, p. 37). Scale morphology and body outline also show some similarities with the 

widespread genus Lepidotes Agassiz (see Jain, 1983, 1984). Although the characters that are 

present are moderately well-preserved, due to their incomplete nature, it is not possible to 

identify the specimens confidently to any finer level of classification. The new material is 

clearly different from Oreochima ellioti Schaeffer, another Jurassic fish known from the Trans-
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Antarctic Mountains, Antarctica. Oreochima ellioti possesses strong serrations on the posterior 

margin of the scales (Schaeffer, 1972), a feature not seen on the this material. 

 

AGE:  mid Middle – Late Callovian 

Series AMNIOTA Haeckel, 1866 

Class REPTILIA Linnaeus, 1758 

Subclass DIAPSIDA Osborn, 1903 

Infraclass LEPIDOSAUROMORPHA Gauthier, 1984 

Division ICHTHYOSAURIA de Blainville, 1853 

?Ichthyosauria Pl. 30, Figure 3 

MATERIAL:  A partial external mould of the lingual view of the crown of a tooth with the tip 

missing, in a rounded siltstone clast conglomerate with medium sand matrix. The enamel is 

present on part of the mould and has partially delaminated. BAS specimen R.7514.14.10 from 

the Bean Peaks (Figure 3). 

 

DESCRIPTION:  Conical, solid tooth, oval in cross-section, long axis anteroposteriorly oriented, at 

least 25 mm long, 9 mm wide at the proximal end of crown (root and possibly part of the crown 

missing), 5 mm wide distally; recurved, concave lingually and posteriorly. The inner surface of 

enamel bears numerous closely spaced, faint longitudinal striae. Tooth is from either lower left 

or upper right jaw. 

 

REMARKS:  The size, shape, and radial striae of the specimen are consistent with identification 

as a tooth of a marine reptile. X-ray diffraction analysis of the specimen confirms it as calcium 

fluoride phosphate (fluorapatite – see Appendix 4), the principal component of tooth enamel 

(see Romer, 1956, p. 440). Three groups of marine reptiles are known in the Jurassic; 

plesiosaurs, crocodylians, and ichthyosaurs. Ichthyosaurids were the most widespread at that 

time, with the plesoisaurs reaching their acme in the Cretaceous, and the crocodylia comprising 

only a small part of marine reptile numbers. All three groups are known from Early – Late 

Jurassic strata of South America (Gasparini, 1992), with ichthyosaur teeth reported from the 

Antarctic Peninsula (Whitham & Doyle, 1989), and a single ichthyosaur vertebrae known from 

the Early Jurassic of New Zealand (Sachs & Grant-Mackie, 2003). All have teeth broadly 

similar to the new specimen. Plesiosaur teeth are conical, large at base, sharply pointed, 

somewhat recurved near the tips, and commonly with some infolding of enamel, marked by 
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longitudinal striations (Romer, 1956). Despite being incomplete, the new specimen does not 

appear to be large at the base nor recurved near the tip. In the Crocodilia the teeth are conical, 

typically somewhat recurved and compressed mediolaterally, and commonly with some 

development of anterior and posterior keels and longitudinal striae (Romer, 1956). The new 

specimen does not appear to be compressed mediolaterally, and no evidence of anterior or 

posterior keels is seen. Teeth of Jurassic ichthyosaurs exhibit a variety of dental morphologies, 

even in the jaws of the same specimen (Bardet, 1990). They fall into two groups in which they 

are either small, slender, straight and cylindrical, or robust, conical, fairly curved with a swollen 

broad root and an elliptical cutting crown, with or without striations (Bardet, 1990). The new 

specimen fits well the description for the robust type, although as the tip is not preserved, the 

presence of an elliptical cutting crown cannot be confirmed. The single tooth is here identified 

as ichthyosaur based on its form, by the relative abundance of ichthyosaurs in the Jurassic, and 

the known presence of ichthyosaurs on the eastern side of the Antarctic Peninsula in the 

Jurassic. This identification must be viewed as tentative due to the incomplete nature of the 

specimen, and the possibility that it is plesiosaurid or crocodilian cannot be ruled out. 

Nevertheless, this specimen represents only the second record of marine reptiles inhabiting the 

Jurassic seas around the Antarctic Peninsula. 

 

AGE:  Late Kimmeridgian – mid Middle Tithonian 
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Chapter 4 

BIOSTRATIGRAPHY 
INTRODUCTION 

To understand the nature and timing of the processes that formed the Latady Basin we must first 

determine the chronological sequence of Latady Formation strata. This chapter presents a 

biostratigraphic framework estabished for the Latady Formation in this project that elucidates the 

chronological order of strata. It is envisaged that these results will allow more precise spatial and 

temporal analysis of basin history, which in turn eventually will lead to better understanding of 

how the fragmenting Gondwana supercontinent responded to the Palmer Land event (see p. 24, in 

Tectono-Sedimentary Setting). Additionally, a more accurate measurement of the formation 

thickness can now be made. 

 

Biostratigraphic zonal schemes have been applied to the Latady Formation by Quilty (1970; 

Quilty, 1978, 1983), Thomson (1980; Thomson, 1982a, 1983), Crame (1981; Crame, 1982a, b, 

1983, 1990), and Mutterlose (1986). Ammonites have been used to identify a well-constrained 

latest Early Bajocian age (Humphriesianum Zone Quilty, 1970). Thomson (1980; Thomson, 1983, 

and in Riccardi, 1992) reported the presence of Kimmeridgian and Tithonian strata also based on 

ammonites but, in general, international correlation among locations of late-Middle and Late 

Jurassic strata has proven difficult due to a paucity of ammonites. Affinities of the Latady 

Formation bivalve faunas are "overwhelmingly" with contemporaneous New Zealand faunas 

(Quilty, 1978), which led Quilty to apply New Zealand stage terminology to the Latady 

Formation. At the time of Quilty’s work, the position of the Heterian Stage in the international 

scheme was “very conjectural” (Quilty, 1978), mostly complicated by the lack of proven 

Oxfordian in New Zealand in the 1970’s and 1980’s (Quilty, 1982, p. 672). Since then many 

advances have been made with regard to correlation of New Zealand Jurassic strata with the 

international scheme (Meesook & Grant-Mackie, 1995; Challinor, 1996; Stevens, 1997; Challinor, 

1999, 2001; Westermann et al., 2002; Challinor, 2003; Hudson, 2003). In the Latady Formation, 

Late Jurassic strata were identified based on ammonites (Thomson, 1983), retroceramids and 

buchiids (Crame, 1981, 1982a, 1983, 1990), belemnites (Mutterlose, 1986), and trigoniids (Kelly, 

1995a). 

 

This project builds on existing biostratigraphic analyses by updating international correlation 

based on ammonite zonation (von Hillebrandt et al., 1992; Hudson, 2003), and by the correlation 
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of additional age-diagnostic taxa now known from the Latady Formation. All of the belemnites 

appraised in this project are currently in open nomenclature (Chapter 3), and therefore are not so 

helpful for correlation. 

 

A complete lithostratigraphic column has proven impossible to construct for the Latady Formation 

as a consequence of lack of distinctive marker horizons, pervasive isoclinal folding, faulting, and 

poor exposure. Simplified lithostratigraphic columns of individual outcrops are shown in Figures 

14 - 18 at the end of this chapter. Dip direction of bedding was commonly difficult to determine 

due to destruction of bed bounding surfaces by ‘frost shatter’ (Figure 11). Furthermore, outcrops 

R.7517 and R.7519 are considerably shortened by chevron folding (Figure 11). When 

constructing stratigraphic columns for this project, most inflection points bisecting anticlines and 

synclines were placed halfway between oppositely dipping beds (Figure 11). Study of field 

photographs enabled some inflection points to be more accurately located, particularly for outcrop 

R.7519 (Figure 11). However, because of the degree of error involved, thicknesses calculated 

must be viewed as tentative. Although some ridges are continuous features, snow cover resulted in 

intermittent outcrop (Figure 11). With the exception of a single Middle Bajocian shell bed in the 

Behrendt Mountains, no other marker beds are recognised that can be traced between outcrops. 

 

Biostratigraphic analysis was undertaken at two levels: 

i. International correlation on an outcrop-by-outcrop basis. When undertaking international 

correlation, a maximum age range for index species was used, with finer definition/correlation 

made wherever possible. 

ii. Local correlation of outcrops with no international index species. In this approach, inferred 

ages of widespread endemic taxa were used that are known from outcrops which contain 

internationally well-constrained fauna. 

 

The key international biostratigraphic index species used in this study and their known ranges are 

shown in Figure 12. Correlation was made with the regions that lay adjacent to the Latady 

Formation during the Middle and Late Jurassic: Antarctica, New Zealand, South America and the 

Falkland Plateau. All ammonite ranges are based on the international scheme (Haq & van 

Eysinga, 1998). Bivalve correlations are based on ranges established in New Zealand (Meesook & 

Grant-Mackie, 1995; Stevens, 1997; Hudson, 2003), South America (Damborenea, 1996), 

elsewhere in Antarctica (Crame, 1982a, 1990; Riccardi et al., 1990), and Falkland Plateau 

(Jeletzky, 1983). In the instances where bivalve correlation with New Zealand is used, the local 

stages are listed as well as international stages. 



Chapter 4   Biostratigraphy

219

50 m

200 m

10 cm

Figure 11. A & B Chevron folds on 'Long Ridge'  and Novocin Peak
respectively - arrows show inflection points; C Typical example of 

'frost-shatter' from locality R7501.1, Behrendt Mountains.
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International correlation 

Outcrops with international age-diagnostic faunas include: R.7501, R.7504, R.7505, R.7506, 

R.7508, R.7509, R.7512, R.7513, R.7514, R.7516, R.7517, R.7518, R.7519, R.7521, R.7522. 

Summaries of stratigraphic ranges of taxa and discussion of inferred ages are presented in Figure 

12. 

 

Outcrop R.7501 has three localities, all of which yield useful faunas: R.7501.1 (= Q11A), 

R.7501.2, and Q11B (Figure 14). Localities R.7501.1 & 2 contain Retroceramus galoi, and the 

former also yield Nothocephalites? sp. and an indeterminate macrocephalitid (Quilty, 1970). 

Whilst R. galoi ranges from Early to mid Late Heterian (mid Middle Callovian – Early 

Kimmeridgian), the ammonites indicate a Callovian age (Quilty, 1970, p. 114). Locality Q11B has 

R. sp. B cf. galoi (identified as R. subhaasti by Quilty, 1978) that may be as old as Callovian, but 

is more likely Middle Heterian to late Early Ohauan (Quilty, 1978, p. 1053). In New Zealand the 

taxon ranges from Late Heterian to late Early Ohauan (mid Early Kimmeridgian – mid Late 

Kimmeridgian). Locality 11B is at the northern end of the outcrop, in which beds dip north, and is 

therefore the ‘first appearance’ of R. sp. B cf. galoi in that sequence. Accordingly the first 

appearance of R. cf. galoi in New Zealand is used for correlation. R.7501 ranges from mid Middle 

Callovian to mid Early Kimmeridgian. 

 

Outcrop R.7504 has Retroceramus galoi, Perisphinctes cf. antillarum, Indogrammatodon 

‘sparsilineatus’, Meleagrinella n. sp, ‘Paracerithium’ n. sp., and Pinna kawhiana. Retroceramus 

galoi ranges from Early to mid Late Heterian (mid middle Callovian – early Kimmeridgian). 

Pinna kawhiana ranges from latest Temaikan to latest middle Heterian (latest Early Callovian – 

earliest Kimmeridgian). ‘Paracerithium’ n. sp. ranges from Early to early Middle Heterian (mid 

Middle Callovian – early Late Oxfordian). R.7504 is well-constrained as latest Early - Middle 

Oxfordian, based on presence of the ammonite Perisphinctes cf. antillarum (Quilty, 1970; von 

Hillebrandt et al., 1992). However, the ammonites mentioned above were considered “not 

sufficiently well-preserved to confirm an Oxfordian age”  by Kelly (1995a, p. 68) who preferred 

an unspecified Late Jurassic age. The material collected in this project is conspecific with the 

specimens figured by Quilty (1970) (Chapter 3). In the absence of evidence suggesting otherwise, 

the original identification is used here. Moreover, the majority of associated benthonic faunas 

range from Callovian to Early Kimmeridgian (see above), supporting the Oxfordian age. The only 

form indicating a younger age is Indogrammatodon ‘sparsilineatus’ known in Ohauan strata in 

New Zealand (early Late Kimmeridgian - Middle Tithonian) (Gardner & Campbell, 1997). 
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Gardner (1997, p. 490) raised concern regarding both I. ‘sparsilineatus’ as a taxon distinct from 

the co-eval I. fyfei, and species identification of the Antarctic Indogrammatodon as 

‘sparsilineatus’ (Chapter 3). His concerns pertaining to the Antarctic identification may here be 

qualified, because if the fossils are I. ‘sparsilineatus’, they appear to be older in Antarctica. In 

addition Meleagrinella n. sp., also found in this outcrop, ranges from early Middle to Late 

Temaikan (Zone 1), (Aalenian – Middle Bathonian) in New Zealand, somewhat older than the 

latest Early - Middle Oxfordian age inferred for this site. These disparities – either 

misidentification or a greater stratigraphic range in Antarctica – suggest caution in placing too 

much weight on correlation of New Zealand ages for I. ‘sparsilineatus’ and Meleagrinellan. sp in 

Antarctica. Thus, these two taxa will only be employed for local correlation using their known 

Antarctica age ranges. Furthermore, Meleagrinella n. sp. is strongly facies controlled and 

confined to sandstones in New Zealand (Hudson, 1983, 2003) and Antarctica, and its full range 

may not be represented in these places. 

 

Strata from outcrops R.7505 and R.7506 are well-constrained as latest Early Bajocian 

(Humphriesianum Zone) by the ammonite assemblage of Stephanoceras cf. bigoti, Teloceras cf. 

lotharingicum, Teloceras sp, and Megasphaeroceras cf. rotundum (Quilty, 1970). Presence of 

Pinna n. sp. in these Latady Formation strata, a taxon restricted to the earliest late Middle 

Temaikan (late Early Bajocian) in New Zealand (Hudson, 1999; Westermann et al., 2000) 

supports the inferred age. A rich shell bed can be traced between the two outcrops (this study and 

Quilty, 1970, 1983) (see Figure 14). R.7505 & R.7506 are late Early Bajocian. 

 

Only one bivalve known also from outside Antarctica was collected from outcrop R.7507 in this 

project, Oxytoma trechmanni, which ranges from mid Late Temaikan (Zone 2 of Hudson, 2003) 

to Middle Heterian (early Late Bathonian – mid Early Kimmeridgian) in New Zealand (Hudson, 

1999, 2003). Additionally, Quilty (1978) recorded Retroceramus galoi, R. sp. B cf. galoi, and 

Pinna kawhiana from the same outcrop. Retroceramus galoi ranges from Early to mid Late 

Heterian (mid Middle Callovian –Early Kimmeridgian), P. kawhiana from latest Temaikan - late 

Middle Heterian (latest Early Callovian –earliest Kimmeridgian). Retroceramus cf. galoi, occurs 

concurrently with R. galoi in the New Zealand stratigraphic sequence from the base of the Late 

Heterian to mid Late Heterian (mid Early Kimmeridgian - latest Early Kimmeridgian). Based on 

bivalve correlation, R.7507 ranges from mid Late Temaikan - mid Late Heterian (early Late 

Bathonian –latest Early Kimmeridgian). However, Quilty (1970; Quilty, 1972a, b) deemed 

locality R.7507.6 (= Q6, Th65.20-42, see Figure 2) to be late Early Bajocian in age based on the 

presence of Flabellirhynchia australensis, and Chariocrinus latadiensis, taxa he also recorded 
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from R.7506.8 (Q10). Further discussion on the age of locality R.7507 is presented below, using 

ages derived from endemic faunas. 

 

The widespread Indo-Pacific bivalve Malayomaorica malayomaorica is present at outcrops 

R.7508, R.7509, R.7512, R.7513, R.7518, and R.7521. Malayomaorica malayomaorica has a 

maximum known range in New Zealand of Middle Heterian to Late Ohauan (Late Oxfordian – 

?Early Tithonian) (Stevens, 1997, fig. 55, p. 93). Another species of Malayomaorica, M. 

occidentalis (Late Kimmeridgian – mid Middle Tithonian see below), is also known from the 

Latady Formation. Malayomaorica occidentalis occurs stratigraphically above M. malayomaorica 

at the type locality (Jones & Plafker, 1977; Jeletzky, 1983), restricting the range of the latter in the 

Latady Formation to Late Oxfordian – Late Kimmeridgian. A new retroceramid, Retroceramus n. 

sp. A is found in association with M. malayomaorica at localities R.7508, R.7509, R.7512, and 

R.7513. Furthermore, at R.7521 M. malayomaorica is found with Retroceramus sp. indet. D. 

Despite its indeterminate taxonomic status, R. sp. indet. D is definitely separable from R. n. sp. A 

(Chapter 3), and is most likely from a different stratigraphic position, but still within the range of 

M. malayomaorica. It is unknown whether the strata containing R. sp. indet. D are situated above 

or below the Retroceramus n. sp. A beds, as the two outcrops are far separated (R.7508, 9, 12, 13 

in the Bean Peaks, R.7521 in the Wilkins Mountains, see Figure 1). These two groups of outcrops 

are not thought to be age equivalents and are plotted separately on Figure 13 to reflect the 

probable stratigraphic difference, but separate ranges are not known. Retroceramus sp. C ?cf. 

galoi is recorded at outcrop R.7518, which ranges from Late Heterian to latest Early Ohauan (mid 

Early Kimmeridgian – mid Late Kimmeridgian) in New Zealand. R.7508, R.7509, R.7512, 

R.7513, and R.7521 range from Late Oxfordian – Late Kimmeridgian, whereas R.7518 is 

younger, known from mid Early Kimmeridgian – mid Late Kimmeridgian. 

 

Malayomaorica occidentalis is known only from outcrop R.7514 and the Falkland Plateau 

(Jeletzky, 1983). Jeletzky (1983), estimated an age of Late Kimmeridgian – mid Middle Tithonian 

for M. occidentalis, which is verified by correlation of associated ammonites of the 

Virgatosphinctes densistriatus-denseplicatus group (V. mendozanus Zone in Argentina) and 

Torquatisphinctes sp., using the Circum-Pacific summary in von Hillebrandt (1992, Table 12.3, 

pp. 262-263). 

 

Strata at outcrop R.7516 are well-constrained as latest Late Tithonian based on the presence of 

Blanfordiceras cf. wallichi and Berriasella sp. (Thomson, 1983; and in Riccardi et al., 1990). 
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Outcrops R.7517 and R.7519 have diverse faunas, but rather few age-diagnostic taxa; all 

ammonites are indeterminate (c. 12 poorly preserved, fragmentary specimens). Retroceramus 

stehni has a maximum range of latest Late Bathonian to latest Early Callovian (Damborenea, 

1990, 1996; Hudson, 2003). A similar range is inferred for R. cf. stehni, although it may be 

slightly older (see discussion of R. cf. stehni, Chapter 3). R.7517 & R.7519 are here interpreted as 

latest Late Bathonian - latest Early Callovian. Furthermore, localities with R. cf. stehni on outcrop 

R.7519 are restricted to the lower 700 m (Figure 17). Presence of Pleuromya milleformis indicates 

an Early – Late Jurassic age, and Pinna kawhiana ranges in New Zealand from latest Late 

Temaikan - late Middle Heterian (late Early Callovian – early Early Kimmeridgian). 

 

Outcrop R.7522 has two bivalves present that are also known from New Zealand, the long-

ranging Early Jurassic to latest Middle Heterian Pleuromya milleformis (Early Jurassic – mid 

Early Kimmeridgian), and Indogrammatodon ‘sparsilineatus’. As mentioned earlier, I. 

‘sparsilineatus’ is not being used as an international correlation species. Further discussion on the 

age of outcrop R.7522 is presented below using ages derived from endemic faunas. 

Local Faunal Correlation 

Outcrops without internationally diagnostic fauna, or with long ranging taxa: R.7502, R.7503, 

R.7507, R.7520, R.7522, R.7523. 

 

R.7502 is dominated by the isocrinid Chariocrinus latadiensis, with rare indeterminate 

belemnites, and a single pluricolumnal of Apiocrinus sp. Chariocrinus latadiensis is recorded 

from localities R.7505.2, R.7505.12, R.7506.3, R.7507.6, R.7519.17, R.7519.57. Localities 

R.7505.2 & 12 are well constrained by ammonites as late Early Bajocian. R.7506.3 is c. 50 m 

above R.7506.5, which is also constrained by ammonites as late Early Bajocian. R.7519.17 & 57 

are latest Late Bathonian to late Early Callovian in age. Chariocrinus latadiensis is late Early 

Bajocian, and possibly as young as late Early Callovian, the range inferred for R.7502. 

 

R.7503 has a meagre, poorly preserved fauna. Three forms are recognised, Entolium spedeni, 

?Antiquilima sp., and Rotularia sp. Entolium spedeni and Rotularia sp. are recorded elsewhere in 

Latady Formation strata of late Early Bajocian (R.7505.2, R.7506.8) to Middle Oxfordian 

(R.7504.3) age. ?Antiquilima sp. is restricted elsewhere to strata of late Early Bajocian age 

(R.7505.12, R.7506.8, R.7506.8.10), therefore a tentative late Early Bajocian age is inferred for 

R.7503. 
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R.7507 (Mount Hirman) consists of a ridge of four large NE-SW trending outcrops. All strata dip 

to the south and, assuming snow cover does not obscure faulting or north dipping beds, appear to 

be a complete stratigraphic succession 1950 m long (Figure 14). The two snow covered areas 

between the three northernmost outcrops are short (Figs. 2 & 14). However, the 425 m distance to 

the outlying southern outcrop (Figure 14), is made with some reserve. Thus, assuming 

stratigraphic continuity, the succession is at least 1525 m, and most likely 1950 m, i.e. one of the 

thicker measured sections. In addition, a number of age-diagnostic taxa are recorded, allowing the 

following biostratigraphic analysis, from stratigraphically lowest to highest. Only relevant taxa 

will be discussed. 

R.7507.1, the stratigraphically lowest locality, has Rotularia sp. known elsewhere in the Latady 

Formation from late Early Bajocian - latest Early Kimmeridgian. R.7507.2 only has Rotularia sp. 

R.7507.3 has Oxytoma trechmanni and Rotularia sp. The former ranges from mid Late Temaikan 

- Middle Heterian (early Late Bathonian – mid Early Kimmeridgian) in New Zealand and late 

Early Bajocian (R.7505, R.7506), to possibly as young as Middle Oxfordian (R.7504.3, see 

Chapter 3) in Antarctica. Rotularia sp. ranges from late Early Bajocian - latest Early 

Kimmeridgian. R.7507.4 has Flabellirhynchia australensis, known in late Early Bajocian strata at 

R.7506.8. Locality R.7507.6 (Q6, Th65. 20-42) has O. trechmanni, Rotularia sp., F. australensis, 

Entolium lackeyi, and Camptonectes robusta. The three former taxa have been discussed above. 

Entolium lackeyi is found with Retroceramus galoi and R. sp. B cf. galoi (Q2), indicating a mid 

Early Kimmeridgian - latest Early Kimmeridgian age. Camptonectes robusta is late Early 

Bajocian in age (R.7505, R.7506). Locality Th65.43 has R. cf. galoi, the lowest stratigraphic 

occurrence in this section, indicating a mid Early Kimmerdgian age. Locality R.7507.7 has 

Entolium lackeyi, Indogrammatodon ‘sparsilineatus’, Rotularia sp., Neocrassina marwicki, N. 

ellsworthensis, Vaugonia quiltyi, and ‘Paracerithium’ n. sp. The three former taxa have been 

discussed above. Neocrassina marwicki ranges from latest Late Bathonian - mid Late 

Kimmeridgian, N. ellsworthensis from latest Early Oxfordian - latest Early Kimmeridgian, V. 

quiltyi from latest Early Oxfordian – late Early Kimmeridgian, possibly to Tithonian, and 

‘Paracerithium’ n. sp. from mid Middle Callovian - early Late Oxfordian. The stratigraphic 

position of locality R.7507.7 above Th.65.43 thus extends the range of ‘Paracerithium’ n. sp. in 

Antarctica to mid Early Kimmeridgian (i.e above R. cf. galoi). Locality Q4 has Neocrassina 

marwicki, Vaugonia quiltyi, Retroceramus galoi, Trigonopis stevensi, and Camptochlamys n. sp. 

The two former taxa have been discussed above. At this location, Retroceramus galoi is found 

stratigraphically above R. sp. B cf. galoi (Figure 14), indicating an older than mid Early 

Kimmeridgian age, but no younger than latest Early Kimmeridgian. Trigonopis stevensi is latest 

Late Bathonian - latest Early Kimmeridgian in age, and Camptochlamys n. sp. is latest Early 
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Oxfordian - latest Early Kimmeridgian in age. Locality Q3 has Indogrammatodon 

‘sparsilineatus’, Retroceramus galoi, Vaugonia quiltyi, Trigonopis stevensi, and Pinna kawhiana. 

The four former taxa have been discussed above, the latter ranges from late Early Callovian – 

early Early Kimmeridgian in age. Locality Q2 has Retrocramus galoi, R. sp. B cf. galoi, Entolium 

lackeyi, Camptochlamys n. sp., Vaugonia quiltyi, Neocrassina marwicki, N. ellsworthensis, 

Trigonopis stevensi, and Myophorella n. sp. The last mentioned ranges from latest Late Bathonian 

– ?Early Tithonian. Locality Q1 has Meleagrinella n. sp. and Trigonopis stevensi. The former 

ranges from latest Late Bathonian - Middle Oxfordian elsewhere in Antarctica. 

 

To summarise, the stratigraphically lowest, northernmost outcrop is late Early Bajocian (localities 

R.7507.1-6, Q5-8, Th65.1-42 see Figure 14), extending the range of E. lackeyi from Early 

Kimmeridgian to now span late Early Bajocian - latest Early Kimmeridgian (this study and 

Quilty, 1970, 1978, 1983). The next outcrop to the south (localities R.7507.7, Q3 & 4, Th65.43, 

47-55 see Figs. 2 & 14) ranges from mid to latest Early Kimmeridgian in age. The succeeding 

outcrop (localities R.7507.8, Q1 & 2, see Figure 2) assuming stratigraphic continuity, is inferred 

to be slightly younger. The southernmost, outlying outcrop, only has belemnites that as yet offer 

no biostratigraphic utility. It appears that strata spanning Late Bajocian – Oxfordian are missing 

from this section, and that significant structural discordance between the northernmost outcrop 

and the next immediately to the south is obscured by snow cover. However, because of the 

paucity of age-diagnostic specimens on Mount Hirman, this biostratigraphic analysis has placed 

significant weighting on rare occurrences e.g. R. sp. B cf. galoi. Although this is not an ideal 

situation, it cannot be avoided. 

 

R.7520 has a sparse fauna of 11 taxa, dominated by bivalves. Meleagrinella n. sp. is found in the 

Latady Formation with Retroceramus cf. stehni (R.7519), Retroceramus galoi, and Perisphinctes 

cf. antillarum (both R.7504), giving it a local range of latest Late Bathonian - middle Oxfordian. 

?Liostrea is a moderately long ranging taxon, first appearing in the late Early Bajocian and 

continuing through to mid Late Kimmeridgian. Neocrassina marwicki is found with Retroceramus 

cf. stehni (R.7517 & R.7519), Retroceramus galoi, and Perisphinctes cf. antillarum (both 

R.7504), and Retroceramus sp. C ?cf. galoi (R.7518). It is another long ranging taxon, spanning 

latest Late Bathonian to mid Late Kimmeridgian. Trigonopis stevensi is also found with 

Retroceramus cf. stehni (R.7517 & R.7519), Retroceramus galoi, and Perisphinctes cf. antillarum 

(both R.7504), but not R. sp. C ?cf. galoi, suggesting a latest Late Bathonian to Early 

Kimmeridgian age. Myophorella n. sp. ranges from latest Bathonian – ?Early Tithonian. Vaugonia 
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n. spp. A & B range from latest Bathonian – latest Callovian, and possibly are as young as Middle 

Oxfordian. Based on local correlation, R.7520 is latest Bathonian – latest Callovian. 

 

R.7522 has a moderately diverse fauna of 21 taxa, dominated by bivalves. Pleuromya milleformis 

and Indogrammatodon ‘sparsilineatus’ are present. The former is long ranging (at least Aalenian 

– mid early Kimmeridgian), the latter has an Antarctic range of latest Late Bathonian (R.7519) – 

latest Early Kimmeridgian (R.7507.7). The following are known elsewhere in the Latady 

Formation with age-diagnostic fauna: ?Liostrea sp (latest Early Bajocian – mid Late 

Kimmeridgian); Rotularia sp. (latest Early Bajocian – latest Early Kimmeridgian); Entolium 

spedeni (latest Early Bajocian – Middle Oxfordian); Myophorella alexandra (latest Late 

Bathonian – Tithonian); Neocrassina marwicki (latest Late Bathonian – mid Late Kimmeridgian); 

Trigonopis stevensi (latest Late Bathonian – latest Early Kimmeridgian); Camptonectes auritus, 

?Thracia sp, and Ceratomyidae gen. et sp. indet. (latest Late Bathonian – latest Early Callovian). 

Based on local faunal association, R.7522 spans latest Late Bathonian – latest Early Callovian. 

This outcrop is possibly the same as locality of Ro488 of the 1977/78 USGS Expedition from 

which are recorded large distorted virgatosphinctid ammonites, Pleuromya, Rotularia, Oxytoma, 

trigoniids, heterodont bivalves, and a distinct bed of trace fossils (all provisional field 

identifications in unpublished BAS specimen register). The material collected in this study 

(R.7522) is closely similar to that of Ro488 in lithology and fauna, and hence the localities are 

most likely the same. The dense, mono-ichnospecific trace fossil assemblage collected from 

R.7522 are herein identified as Skolithos (R.7522.6.40), because of their simple pipe-like 

morphology, vertical orientation and no lining. No confirmed identification of the ammonites is 

available, but those from outcrops in the immediate vicinity indicate early Late Tithonian 

(Thomson, 1983). If the Pleuromya listed in the BAS register is P. milleformis, as recorded in this 

study at the same location, an age older than Tithonian is inferred. In addition, Rotularia sp. is not 

known in any strata younger than latest Early Kimmeridgian in the Latady Formation, but could 

be facies controlled. 

A wide range of ages are indicated by the various faunas found in closely spaced outcrops in the 

Wilkins Mountains. A brief summary is given here. Localities R.7520 and R.7522 (= Ro488) are 

interpreted as latest Late Bathonian – latest Early Callovian. Localities R.7521, By45, Th43, 45, 

48, and Ro480 have Malayomaorica malayomaorica that ranges from Late Oxfordian – ?Early 

Tithonian. Locality Ro479 contains Aspidoceras aff. euomphalum indicating a Middle Tithonian 

age (Thomson, 1983). 
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R.7523 has a sparse, poorly preserved fauna consisting of Chariocrinus latadiensis, Rotularia sp., 

Diplocidaris sp., Dorsoserpula sp., and cf. Aucklandirhynchia. Presence of C. latadiensis 

indicates a late Early Bajocian to latest Early Callovian age. The genus Aucklandirhynchia is 

known from Ururoan to earliest Late Temaikan in New Zealand (Aalenian –late Middle 

Bathonian) (Hudson, 1999, 2003). The remaining taxa offer little for biostratigraphic correlation. 

R.7523 is interpreted as ranging from latest Early Bajocian to late Middle Bathonian. 

Summary 

With respect to international correlation, ages based on nektonic ammonites are more robust than 

those based on benthonic forms. Nevertheless, a tightly constrained biostratigraphic regime based 

on retroceramids is well established for a number of Jurassic southern Gondwanan regions, in 

particular those closest to the Latady Formation at that time – New Zealand (Hudson, 2003), and 

South America (Damborenea, 1990; Damborenea & Mancenido, 1992; Damborenea, 1996). A 

summary of the biostratigraphic ranges of index taxa used in this study is shown in Figure 12. 

Biostratigraphic ranges of outcrops studied in this project, in relation to international and local 

correlation, is presented in Figure 13. The two geographically separated groups of outcrops that 

have Malayomaorica malayomaorica (R.7508, R.7509, R.7512, R.7513 & R.7521) are not 

thought to be age equivalents, but separate ages are not known (as outlined on p.220). This study 

has established the presence of Bathonian and Callovian taxa, and further verified the presence of 

Bajocian and Oxfordian age strata. Furthermore, all ages that were initially assigned to the 

Heterian by Quilty (1978) are revised, and I have correlated them with the international scheme. 

A minimum thickness for the formation is 2840 m, based on results shown in Figs.14 - 18. 

Specific thickness results include R.7505 (Bajocian) 760 m; R.7519 (Late Bathonian - Early 

Callovian) 1140 m; R.7501 (Callovian - Early Kimmeridgian) 860 m; R.7516 (Tithonian) 80 m. 

Further fieldwork is needed to collect more age-diagnostic faunas, in particular ammonites, to test 

the biostratigraphic framework proposed here. 



 Figure 12. Shows key index species used for correlation; their ranges and correlation with the 
Standard Ammonite Zones. References used for Latady Formation: (Quilty,1970,1972,1978,1983; 

Crame,1983,1990; Thomson,1983; Mutterlose,1986; Riccardi,1990), for South America: (Riccardi,1990;
 Damborenea,1996).
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Figure 13. Shows the biostratigraphic ranges of outcrops studied in this project. 
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Stratigraphic distribution of Latady Formation trigonioids 

The current biostratigraphic analysis has revealed two contrasting ages for Latady Formation 

trigonioids. Inferred ages are either those of Kelly (1995a) or those determined in this project. 

Kelly (1995a) suggested Kimmeridgian – Tithonian ages in contrast to the Bathonian – 

Kimmeridgian ages inferred in this study. The ?Kimmeridgian – Tithonian ages are based on 

ammonite associations (Thomson, 1980, 1983; Kelly, 1995a), whereas the older Bathonian – 

Callovian age determined in this project is based on association with R. cf. stehni (see above, p. 

217). A review of the biostratigraphic synthesis of the taxa dealt with by Kelly (1995a) and this 

work is presented here to address the two differing ages. My assessment is based on fauna 

associated with Myophorella alexandra, M. n. sp., M. cf. macnaughti, Vaugonia quiltyi, V. n. spp. 

A – C, and Pterotrigonia thomsoni. In addition, ages of the new trigoniids are discussed. 

 

The evidence for both the younger ages determined by (Kelly, 1995a), and older ages based on 

data from this study is as follows. Myophorella alexandra was first recorded by Willey (1975) 

from Tithonian to Berriasian strata on Alexander Island. Kelly (1995a) subsequently recorded it 

from three localities: L35, Th12, and Th16 (USGS Expedition) on the Orville Coast in Latady 

strata. Ammonites Subdichotomoceras sp. and Torquatisphinctes spp., found in association at 

Th12 indicate an Early to earliest Late Tithonian age, possibly ranging down into the 

Kimmeridgian (Thomson, 1983, p. 318). Localities L35 and Th16 have no diagnostic fauna and 

are tentatively assigned as ?Kimmeridgian – Tithonian (Kelly, 1995a, p. 71, 84), apparently based 

on ages of surrounding outcrops. Before this study, Myophorella alexandra was shown to have 

had a ?Kimmeridgian, Tithonian – Berriasian range in western Antarctica (Kelly, 1995a). Kelly 

(1995a, p. 71) also suggested correlation to the Buchia plicata Zittel (1864) Zone in New Zealand. 

This New Zealand zonal relation (Tithonian, Puaroan Stage) inferred for M. alexandra appears to 

have been a recording error, and instead belongs with Myophorella purseri Fleming (1987), a 

well-known faunal element of the Buchia plicata (Zittel, 1864) Zone. This apparent mistake in 

Kelly’s distribution list (Kelly, 1995a, p. 71) may have occurred because M. purseri immediately 

follows M. alexandra in the article. In this study Myophorella alexandra is recorded from two 

outcrops R.7519 and R.7522, comprising nine localities. Retroceramus cf. stehni is found in 

association at R.7519, indicating a latest Late Bathonian – latest Early Callovian age. In addition, 

M. alexandra is found stratigraphically above and below the long-ranging Pleuromya milleformis, 

known from Early Jurassic to mid Early Kimmeridgian. Thus, based on associated faunas, 

Myophorella alexandra appears to have been a long-ranging taxon, spanning latest Late 

Bathonian – Berriasian in western Antarctica (this study and Kelly, 1995a). 
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Myophorella n. sp. (this study) was first recorded as ?Myophorella sp. 1 by Quilty (1978 p. 1061) 

from locality Q2, and second as Myophorella (Scaphogonia) sp. by Kelly (1995a, p. 72) from 

locality By21 (Kelly, 1995a, USGS Expedition, p. 67, fig. 1). Myophorella n. sp. is known in this 

study from outcrops R.7519 and R.7520. Locality Q2 has Retroceramus galoi and R. sp. B cf. 

galoi in association (Quilty, 1978), indicating a Late Heterian (latest Early Kimmeridgian age). 

Locality By21 has Malayomaorica malayomaorica in association (Crame, 1983, p. 66; Kelly, 

1995a, p. 83), indicating a Middle Heterian – mid Late Ohauan age (Late Oxfordian – ?Early 

Tithonian). Retroceramus cf. stehni is found in association at R.7519, indicating a latest Late 

Bathonian – latest Early Callovian age. Based on associated faunas, Myophorella n. sp. appears to 

have been a moderately long-ranging taxon, spanning a maximum range of latest Late Bathonian 

– ?Early Tithonian. 

 

Myophorella cf. macnaughti was originally recorded by Quilty (1978, p. 1062) from locality Q17 

with Retroceramus galoi and Indogrammatodon ‘sparsilineatus’. Myophorella macnaughti ranges 

from mid Middle Heterian – earliest Early Ohauan (latest Late Oxfordian – early Late 

Kimmeridgian) (Fleming, 1987;  base of the stage with Retroceramus haasti Challinor, 2003) in 

New Zealand. Retroceramus galoi is known from Early to mid Late Heterian (mid Middle 

Callovian – Early Kimmeridgian). Indogrammatodon ‘sparsilineatus’ ranges latest Late 

Bathonian– latest Early Kimmeridgian in Antarctica (see above). Maximum range of Myophorella 

cf. macnaughti is mid Middle Callovian – Early Kimmeridgian, a range similar in duration to that 

of Myophorella macnaughti of latest Late Oxfordian – early Late Kimmeridgian. 

 

Vaugonia quiltyi was originally identified as Vaugonia kawhiana by Quilty (1978, p. 1062) from 

localities Q2, 3, 4, 9, 13, and subsequently from Th17, 58, 64 by (Kelly, 1995a); the latter being 

the type locality. Vaugonia quiltyi occurs with Retroceramus galoi at Q2, Q4, and Q13, and also 

R. sp. B cf. galoi at Q2, indicating an Early to Late Heterian (mid Middle Callovian – Early 

Kimmeridgian age). No age-diagnostic fauna were found at Q3, but it lies c.160 m 

stratigraphically above Q4, and most likely is stratigraphically sandwiched between Q4 and Q2 

(see Figure 14). Locality Q9 is Th64 and R.7504, interpreted here as latest Early - Middle 

Oxfordian in age. Locality Th17 has no associated fauna and Th58 has indeterminate ammonites, 

but was interpreted as “possibly Kimmeridgian – Tithonian, but could be older” (Kelly, 1995a, p. 

84). Vaugonia quiltyi was recorded from two outcrops (four localities) in this study (R.7504.1, 

R.7504.2, R.7504.3; R.7507.7). Locality R.7504 is discussed above, Locality R.7507.7 has no 

biostratigraphic marker fossils, but is c.15m stratigraphically below Q4 which contains 
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Retroceramus galoi (see above) and probably within the R. galoi range. In addition, six of the 

eight taxa recorded at R.7507.7 are also known at R.7504.3, supporting the inference made above. 

Based on associated faunas, Vaugonia quiltyi ranges from latest Early Oxfordian – latest Early 

Kimmeridgian (this study), but may extend into the Tithonian (Kelly, 1995a, p. 74). 

 

Three new species of vaugoniid are described in this study, Vaugonia n. spp. A - C. Vaugonia n. 

spp. A, and B are known from outcrops R.7519, and R.7520 (Hauberg and Wilkins Mountains 

respectively). Vaugonia n. sp. C is found only in the former. All three are found stratigraphically 

between horizons from which Retroceramus cf. stehni is recorded, indicating a latest Late 

Bathonian – latest Early Callovian age. Meleagrinella n. sp., with a latest Bathonian (R.7519) – 

Middle Oxfordian (R.7504) range in Antarctica, co-occurs with this bivalve at R.7520. Based on 

the associated faunas, Vaugonia n. spp. A, B, and C range at from least latest Late Bathonian – 

latest Early Callovian, and V. n. spp. A & B are possibly as young as Middle Oxfordian. 

 

Pterotrigonia thomsoni was described from seven localities (Ro474; Th10, 18, 39; L24, 27; By21) 

in the Hauberg and Wilkins Mountains by (Kelly, 1995a, p. 75, for localities see p. 67, fig. 1). It is 

found with age-diagnostic faunas at four localities: the ammonites Subdichotomoceras at the type 

locality Th39, Katroliceras and Virgatosphinctes at Th10, and Malayomaorica malayomaorica at 

By21, indicating Tithonian, Kimmeridgian? – Tithonian, and Late Oxfordian – ?Early Tithonian 

ages, respectively. Pterotrigonia thomsoni is recorded from 13 localities from outcrop R.7519 in 

this study. The trigoniid is found associated with Retroceramus cf stehni at locality R.7519.48, 

and stratigraphically in between localities with R. cf. stehni, indicating a latest Late Bathonian – 

latest Early Callovian age. Based on the associated faunas, Pterotrigonia thomsoni is a long-

ranging taxon, appearing in the latest Late Bathonian (this study) and last recorded in the 

Tithonian (Kelly, 1995a). 

 

In summary, Myophorella alexandra ranges from latest Late Bathonian – Berriasian in age; 

Myophorella n. sp. from a maximum latest Late Bathonian – ?Early Tithonian; Myophorella cf. 

macnaughti from a maximum mid Middle Callovian –Early Kimmeridgian; Vaugonia orvillensis 

from Kimmeridgian? – Tithonian; Vaugonia quiltyi from latest Early Oxfordian – Early 

Kimmeridgian (this study), but may extend into the Tithonian (Kelly, 1995a, p. 74); Pterotrigonia 

thomsoni from latest Late Bathonian – Tithonian; and Iotrigonia vau from Kimmeridgian? – early 

Tithonian (in Antarctica). The new vaugoniids range at least from latest Late Bathonian – latest 

Early Callovian in age, and V. n. spp. A & B are possibly as young as Middle Oxfordian. 

Stratigraphic distributions of trigonioids in the Latady Formation are summarised in Table 40. 
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Table 40. Stratigraphic distribution of trigonioid bivalves in the Latady Formation. Data compiled from this 

study and Quilty (1978, 1983) and Kelly (1995b). Filled rectangles indicate confirmed age, open rectangles 

indicate uncertainty, dashed lines indicate implied presence. 

 

 
 

 

 

 

 

 

 



Chapter 4   Biostratigraphy

234

12

Q11b

2

6
7

10
9
8

1
2

3
4

1 & 2, Q7
Th65.1&2

Q8

3
4

5

    6, Q6,  
Th65. 20-42

Q5

Th65.43

7

Q4, Th65.47-55

Q3

Q2

Q1 8

9

1

2

3

3

1

1
2

3

c  c  c  c  c  c  c  c

? ?
??

100m

? ?
??

? ?
??

? ?
??

? ?
??

? ?
??

R7501 R7502 R7503 R7504 R7505    R7506 R7507

1
2
3

4

56 7

8
9

10
11

c  c  c  c  c  c  c  c

12

11

5

?

1, Q11a

c  c  c  c  c  c  c  c

conglomerate

concretions

wood

sandy mudstone

siltstone/slate

sandstone

plutonic
intrusive

Lithologic symbols
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Figure 15.  Simplified lithostratigraphic sections with position of localities for outcrops studied
in the Bean Peaks.
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Figure 16.  Simplified composite lithostratigraphic sections with position of localities for outcrops
 comprising the Novocin Peak section. Relationship between localities 18 & 19, and 23 & 25 uncertain.

Approximate (because of degree of error involved) stratigraphic correlation is indicated.  
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Figure 17.  Simplified lithostratigraphic sections with  positions of localities for outcrop R7519 ( 'Long Ridge') in the Hauberg Montains.
 Approximate stratigraphic correlation indicated by lines connecting sections.
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 Figure 18.  Simplified lithostratigraphic sections with positions of localities for outcrops studied
in the Wilkins Mountains. Note the differing scale bars.
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Chapter 5 

PALEOECOLOGY & 
PALEOENVIRONMENTS 

INTRODUCTION 

The Latady Formation records terrestrial, through shallow to open-marine shelf environments 

(Quilty, 1970; Williams, 1972; Rowley, 1978; Rowley & Williams, 1982; Laudon et al., 1983; 

Quilty, 1983; Rowley et al., 1983; Laudon & Ford, 1997; Hunter, 2002) (see also Chapter 2: 

Tectono-Sedimentary Setting). Paleoecologic and paleonvironmental reconstructions for this 

thesis are based primarily on data collected over the course of this study such as faunal content, 

taphonomy, and sedimentology. Four lithofacies have been determined for localities studied in 

this project. Fifteen faunal assemblages, inclyuding sub-assemblages, are recognised; each 

assemblage is restricted to one lithofacies, and all but one recur, over a maximum distance of 

170 kilometres. An ‘assemblage’ herein constitutes the autochthonous and/or parautochthonous 

faunal elements most likely indicative of the surrounding environment. Main features of the four 

lithofacies are outlined in Table 41. Faunal diversity, abundance, occurrence, and preservation 

status are detailed in Table 42. Tables 41 & 42 are based on data outlined in Appendix 5, which 

consist of a faunal list by locality (e.g. R.7501.1 has Retroceramus galoi, Oxytoma indet. etc.), 

lithologic descriptions by locality, and additional taphonomic information (e.g. whether a 

bivalve is articulated or disarticulated, complete or fragmentary). 

A major inhibiting factor in the paleoecological reconstruction of many Latady Formation 

biotopes is the destruction of primary sedimentary structures by ‘frost shatter’. Attitude of 

bedding is often indeterminate. Detailed data expected of such a large sedimentary body are lost, 

such as whether a bed is lensoidal, or the nature of basal and upper bounding surfaces. No 

Bouma sequence sedimentary structures were recognised within the Latady Formation. In the 

absence of primary sedimentary structures for these rocks, grain-size is used as a proxy for 

inferring environmental conditions, i.e. very coarse sands (1 - 2 mm diameter) represent high-

energy, e.g. nearshore environment, storm events, or proximal turbidites. Depths used are as 

follows: inner-shelf 0-50 m, mid-shelf 50-100 m, outer-shelf 100-200 m. The depth at which 

storm waves can influence bottom sediments and biota depends on the maximum size of waves, 

which is in turn governed by fetch. The oldest Latady Formation sediments were deposited in an 

intracontinental basin, and younger sediments in a back-arc setting (as outlined on p. 22 in 

Tectono-Sedimentary Setting section), interpreted as a large embayment – the Bay of Antarctica 
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(Bay of Antarctica Gardner & Campbell, 2002a, p. 329, fig. 6). Thus, the depositional 

environment of the Latady Formation strata was somewhat sheltered from the open ocean, and 

most likely never experienced the full force of open ocean storm events. Modern storm-wave 

base is 200 m on the exposed Oregon shelf (Komar et al., 1972), in contrast to the c. 50 m depth 

off the west coast of Northland, New Zealand (Heath, 1985). Swells that have travelled from 

deep in the Tasman Sea to the West Coast of New Zealand reach c.10 m in large storm events. 

Fetch was probably similar for the Bay of Antarctica therefore a similar storm wave base of c. 

50 m is implied for the Latady Formation. 

LITHOFACIES 1 

Thin to thick beds of massive to thinly laminated, to very thickly bedded very fine- to very 

coarse-grained (63 µm - 2 mm) sandstone with minor amounts of fine sandy mudstone (bedding 

thicknesses and grain sizes after Tucker, 2003). Lithofacies 1 (L1) is the most voluminous and 

geographically widespread, cropping out in the Behrendt, Hauberg, and Wilkins Mountains, and 

constitutes just over half of all localities studied (124 of 219) (Table 41). Some L1 localities 

have multiple horizons with different assemblages preserved in each (eg. R.7519.16, 17, 50, 57). 

Rare rootlet horizons are known from some medium- to coarse-grained sandstone units (Hunter, 

pers. comm. 2002). Scarce logs up to 6 m in length are also recorded (R.7519.6, 11, 26), and 

fragments of carbonised and silicified wood are found in all L1 assemblages except that of 

Retroceramus sp. C ?cf. galoi (outcrop R.7518). 

Localities: 

Behrendt Mountains: R.7504.1, 2; R.7505.5-12; R.7506.8.11, 12; R.7507.1-9; Q1-4, 6, 13. 

Hauberg Mountains: R.7517.2-22, 25, 27, 28 (Novocin Peak); R.7518 (north of Novocin Peak); 

R.7519 (‘Long Ridge’). 

Wilkins Mountains: R.7520; R.7522.1, 2, 4-10. 

Weather Guesser Nunataks: Q17. 

Retroceramus cf. stehni assemblage 

Localities: R.7517.2-10, 12, 14, 15, 19, 20, 22; R.7519.7, 41, 43-48, 50, 54-56 (Figs. 6 & 7). 

Dominated by disarticulated Retroceramus cf. stehni, with ?Liostrea almost always occurring in 

association (22 out of 25 localities) as ‘free’ valves and encrusting R. cf. stehni. Preserved in 

muddy fine- to coarse-grained sandstone, it is a highly diverse assemblage, with 24 species (see 

Table 42 for faunal list). Nine of the associated taxa are known only from a single horizon 

R.7519.41 (Table 42), which is diverse (14 spp.); all other localities in this assemblage have less 

than five species; most have less than three. Thus, the number of species in the R. cf. stehni 
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assemblage is typically low. Retroceramids appear to have been ecologically tolerant bivalves 

and lived at various depths and on diverse substrates (Crame, 1982a). However, they had an 

endobyssate mode of life and were “certainly not shallow or high energy” (Crame, 1982a, p. 

563, text-fig. 3), a postulation borne out by specimens collected in this study. Retroceramus spp. 

are most common in finer sands, mudstones, and siltstones in the southern regions (Thomson & 

Willey, 1972; Crame, 1982a; Thomson, 1982a; Hudson, 1983; Damborenea, 1990; King, 1994; 

Meesook & Grant-Mackie, 1995; Damborenea, 1996; Hudson, 1999; Boyd, 2003), and in the 

Latady Formation (this study), indicating a preference for mid- to outer-shelf, low energy, 

environments. In contrast, most Mesozoic oysters are interpreted as brackish to nearshore, 

shallow water inhabitants, capable of living in high energy, high stress environments, on soft or 

hard substrates (Perry, 1979; Andrews & Walton, 1990; Komatsu et al., 2002; Lo-Forte & 

Palma, 2002). However, rare deeper water oyster occurrences are known. An Upper Cretaceous 

assemblage from New Jersey is interpreted as having lived at middle- to outer-shelf depths 

(Bennington et al., 1999). Liostrea is recorded from both shallow environments, where it is 

known to have encrusted hardgrounds and mollusc valves (Wilson et al., 1998), and below wave 

base on mid to distal parts of a carbonate ramp (Gutteridge & Robinson, 1996). Latady 

?Liostrea, as with most oysters, was no doubt opportunistic, settling on whatever hard substrate 

was available. However, encrustation of retroceramid bivalves by oysters is an extraordinary 

occurrence. Only two references to a similar association could be found in the literature. One 

from the Cretaceous of North America where Pseudoperna encrusted valves of Inoceramus 

(Webber et al., 1999). The other is also from the Latady Formation where “oyster-scarred 

inoceramids” were recorded by Kelly (1995a, p. 84). The locality from which Kelly (1995a) 

records the association is Th19 of the 1977/78 USGS Expedition. Retroceramids from that 

locality are here recorded as R. cf. stehni (see Chapter 3), and included in the Retroceramus cf. 

stehni assemblage. The prismatic needle structure of retroceramid shells renders them weak on 

planes perpendicular to plane of commissure, and were no doubt easily broken. Most valves in 

this study are found complete, c. 2/3, with both broken and complete also found with encrusting 

biota, chiefly ?Liostrea, but also Dorsoserpula sp., ?Placunopsis parallela, and 

Cyathophylliopsis delabechei. The majority of encrusting organisms are found on the external 

surface of the convex side of the valve, which would have been the seaward side in a most stable 

position. Four specimens of R. cf. stehni are preserved articulated. All have encrusting biota on 

the internal surface of the valves, indicating that encrustation took place post-mortem, while 

valves were exposed on the sea floor. This particular assemblage records another uncommon 

example of oysters colonising a deeper water, low energy environment. In this instance 
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?Liostrea appears to have exploited an ideal substrate provided by accumulated Retroceramus 

cf. stehni valves forming a minor biostrome. 

The single ?adult and c. 15 juvenile specimens of aff. Cyathophylliopsis delabechei were found 

together inside ?semi-articulated valves of R. cf. stehni. The ?adult specimen likely ‘drifted’ 

inside the slightly-ajar valves as a spat and then grew inside. The c. 15 juveniles are 

approximately the same size and most likely represent a single spat release from the ?adult 

specimen. 

The Retroceramus cf. stehni assemblage is found in muddy fine- to coarse-grained sandstone, 

but predominantly in fine- to medium-grained sediments, indicating deposition on an inner- to 

mid-shelf environment. The abundance of disarticulated valves of R. cf. stehni implies that they 

are out of place; relative completeness of valves (four articulated) suggest minimal post-mortem 

movement. Encrustation of R. cf. stehni is restricted to one side of the valve (inner or outer), 

indicating encrustation in stable environmental conditions, or alternatively records epibiont 

settlement between storm events. Few cephalopods are found with R. cf. stehni (only 5 

localities), contrasting with Retroceramus stehni in New Zealand (Westermann et al., 2002) and 

South America (Damborenea, 1990, 1996), where ammonites and belemnites are commonly 

found in association. Near absence of cephalopods in the Latady Formation may be indicative of 

shallower depths or slightly restricted oceanic conditions, as has been postulated by Hunter 

(pers. comm. 2002). 

Retroceramus sp. C ?cf. galoi assemblage 

Localities: R.7518.1-5 (Figure 5). 

Characterised by presence of Retroceramus sp. C ?cf. galoi which is always found 

disarticulated, and with about equal numbers of complete shells and fragments. ?Liostrea occurs 

in association at three localities both as ‘free’ valves and encrusting broken R. sp. C ?cf. galoi 

valves. The assemblage is low-moderate diversity, with only seven taxa present (Table 42). As 

mentioned above, the association of retroceramids and oysters is unusual. In addition, one 

locality, R.7518.2, has Neocrassina marwicki preserved in association, interpreted as an inner- 

to innermost mid-shelf inhabitant also (see below), but of higher energy than R. sp. C ?cf. galoi. 

The Retroceramus sp. C ?cf. galoi assemblage is only preserved, somewhat chaotically, in the 

fine- to very coarse-grained sandstones that form the basal section of recurring, fining upwards 

sequences of massive to laminated sandstone. Each horizon of the Retroceramus sp. C ?cf. galoi 

assemblage with the high percentage of broken material, chaotic nature, and fine to coarse 

grainsize, is interpreted as having been deposited in a high energy event. The coarse grainsize 

suggests coastal to inner-shelf sand sources. Encrustation of R. sp. C ?cf. galoi is common, and 
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restricted to one side of the valve (inner or outer), indicating encrustation in stable 

environmental conditions, or alternatively records epibiont settlement between storm events. 

Some ?Liostrea were found encrusting R. sp. C ?cf. galoi on the valve surface facing the sea 

floor. This is an unnatural growth position and indicates that encrustation took place post-

mortem while the shells were fully exposed on the sea floor. Presence of M. malayomaorica, 

interpreted as inhabiting mid- to outer-shelf depths (this study, p. 247), indicates that this 

assemblage was deposited at no less than mid-shelf, but not outer-shelf depths. 

Meleagrinella n. sp. assemblage 

Localities: R.7519.27, 37, 60 (Figure 7). 

Characterised by dominance of Meleagrinella n. sp. which typically forms >70% of the total 

fauna, and reaches 95%. The assemblage has a high diversity with 17 species found in 

association (Table 42). Rotularia sp. is present at all three localities in low abundance. Similarly 

?Liostrea is known from all three localities, but only by 5 specimens. Meleagrinella n. sp. is 

widespread in the Latady Formation (10 localities in the Behrendt, Hauberg, and Wilkins 

Mountains), commonly in high abundance, similar to its occurrence in New Zealand (J. Grant-

Mackie pers. comm. 2004). Meleagrinella n. sp. was found to be unsuitable as a basal marker 

for the Temaikan Stage in New Zealand as it is strongly facies controlled and confined to 

sandstones (Hudson, 1983, 2003). Conditions that resulted in the widespread deposition of sand 

in the Latady Formation no doubt provided an ideal environment for Meleagrinella n. sp., which 

thrived in at least the three localities from which the assemblage is recognised. Two different 

methods of accumulation are postulated for the Meleagrinella n. sp. assemblage: the faunas at 

localities R.7519.37 & 60 are regarded as being preserved in situ or para-autochthonous. 

Meleagrinella n. sp. at locality R.7519.27 are disarticulated and dominantly convex up, exhibit 

high preservation quality, show no evidence of bioerosion or encrustation, and accumulated in 

extremely high abundance, forming near-monospecific beds up to 2 cm thick. All these 

characters are consistent with concentration and emplacement by tempestites, in particular 

proximal tempestites (Fürsich & Oschmann, 1993, p. 173). Proximal tempestites are interpreted 

as having been deposited nearshore (inner-shelf), somewhere between fair weather and storm 

wave base (Fürsich & Oschmann, 1993, p. 175, fig. 5). The fine- to medium-grained, weakly 

thinly- to thickly-laminated sandstones in which M. n., sp. assemblage is preserved at R.7519.37 

& 60 imply deposition in an inner- to perhaps innermost middle-shelf setting. 

Pterotrigonia thomsoni assemblage 

Localities: R.7519.8, 13, 17, 18, 25, 33, 35 (Figure 7). 
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A moderately-low diversity assemblage comprising just eight taxa, is characterised by 

dominance of Pterotrigonia thomsoni, which at three localities is the only taxon present (Table 

42). The Pterotrigonia thomsoni assemblage is restricted to medium- to coarse-sandstones, 

commonly lying directly above and/or below fine- to medium-grained sandstone beds with 

cross-stratification, suggesting littoral and sub-tidal depositional environments (this study and 

Kelly, 1995a). The majority of valves of P. thomsoni are found complete (>80%). Despite never 

being found articulated and in life position, the overwhelming dominance of complete valves of 

P. thomsoni, which cover entire bedding surfaces (Kelly, 1995a, p. 69, fig. 3), suggests the 

assemblage is para-autochthonous. Trigoniid bivalves were referred to as the cockles of the 

Mesozoic by Stanley (1978), with a postulated depth range of 10 – 15 m, and they characterise 

the shallower marine biofacies in the Jurassic strata of Antarctic (Kelly, 1995a). Pterotrigonia 

thomsoni has been shown to have the ability to live in a high energy environment (Kelly, 

1995b), and most likely inhabited the littoral and shallow sub tidal zones. However, such a 

robust shell as possessed by P. thomsoni could no doubt withstand significant turbulence and 

transport. Its occurrence in horizons where it is uncommon and scattered maybe para-

autochthonous. The associated fauna is found in low abundance; most is from one locality 

(R.7519.17). 

Entolium spedeni assemblage 

Localities: R.7505.7, 11; R.7519.16, 17, 35, 39, 57 (Figs. 2 & 7). 

This assemblage is characterised by dominance of Entolium spedeni. Entolium was a vagrant 

benthonic species (Fürsich, 1982). Interpretation of the preferred environment of Entolium 

spedeni must be made based on abundance of specimens and maximum size attained (Johnson, 

1984). Johnson (1984) demonstrated that Jurassic European Entolium were eurytopic with 

respect to substrate, but preferred higher energy, reduced turbidity sandstones and ironstones. 

Latady Formation Entolium spedeni appear to have emulated their northern counterparts, and are 

recorded in a range of sediments, from very fine, sandy, massive siltstone to medium-grained 

laminated sandstone. The largest individuals of Entolium spedeni known are preserved in very 

fine-grained muddy sandstones. The most abundant occurrences of this species are in fine- to 

medium-grained, thinly to thickly laminated sandstone, commonly with 2 – 5 mm sized 

fragments of mudstone. Despite never occurring articulated, <1% of Entolium spedeni 

specimens are found broken in the assemblage. Furthermore, a pair of identical valves are 

preserved concave-up, aligned, touching at the hinges, and are interpreted as a single organism. 

Preservation in such a manner suggests minimal or no post-mortem movement. For these 

reasons, presence of E. spedeni in the assemblages is considered an indicator of autochthony, or 
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at least para-autochthony, and the organism likely thrived in a nearshore, inner- to perhaps mid-

shelf environment, occasionally subjected to moderate energies (Johnson, 1984). The 

assemblage is highly diverse, with 17 species recorded. 

Neocrassina marwicki assemblage, with the Neocrassina ellsworthensis sub-assemblage 

Localities: R.7504.1, 2 (N. ellsworthensis sub-assemblage); R.7507. 7 (N. ellsworthensis sub-

assemblage); Q2 (N. ellsworthensis sub-assemblage), Q4; R.7517.17; R.7519.3, 5, 9, 13, 16, 17 

(also E. spedeni & P. thomsoni), 19, 20, 21, 23, 24, 26, 32, 42, 49, 50, 51, 57, 59 (also E. 

spedeni); R.7520.1, 2; R.7522.2, 6, 8, 9, 10; Q13 (Figs. 2 & 8). 

This is a widespread, diverse assemblage recorded from 33 localities in sediments ranging from 

fine muddy- to very coarse-grained sandstone. The most abundant accumulations are in fine- to 

medium-grained sandstones. Many horizons have diverse faunas that are not dominated by any 

particular species. A universal component of such faunas in L1 is Neocrassina marwicki. This 

assemblage is characterised by the presence of N. marwicki, although it is not always the most 

abundant taxon. Neocrassina marwicki is also recorded from other assemblages (Retroceramus 

cf. stehni R.7519.41, 54, 55; Retroceramus sp. C cf. galoi R.7518.2; Meleagrinella. n. sp. 

R.7519.27, 60; and ‘Paracerithium’ R.7504.3), but never in abundance (Table 42). Trigonopis 

stevensi commonly occurs in association, and to a lesser extent the myophorellids and new 

vaugoniids. A sub-assemblage, characterised by the presence of Neocrassina ellsworthensis and 

Vaugonia quiltyi, is also recognised. It is known from only four localities (R.7504.1 & 2; 

R.7507.7, Q2) in the Behrendt Mountains. 

Neocrassina marwicki is considered a eurytopic species with respect to substrate (fine, muddy- 

very coarse gained sands). Based on modern analogues (Astarte elliptica, see Chapter 3), N. 

marwicki probably lived at inner- to mid-shelf, and possibly sub-littoral depths. Relative spatial 

abundance is most likely a consequence of tolerance of a wide range of environments, the 

widespread existence of those environments, and the readily identifiable and robust shell. The 

wide-ranging tolerance is reflected in the large number of associated species (50). The 

assemblage comprises 52 species (Table 42). Presence of articulated bivalves (including 

Neocrassina marwicki, Myophorella alexandra, and Meleagrinella n. sp.) indicates preservation 

in situ, or with minimum post-mortem disturbance. At some localities residence on the sea-floor 

before burial is indicated by the presence of the encrusting annelids Cycloserpula sp. and 

Dorsoserpula sp. 

Neocrassina is known in fine sandstones interpreted as representative of mid-shelf depths in 

New Zealand (Gardner & Campbell, 2002a). Myophorella and Vaugonia are known from 

muddy sandstones on the Antarctic Peninsula, including the Latady Formation (this study and 
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Kelly, 1995a). Myophorellids and vaugoniids (Myophorella alexandra, Myophorella n. sp., 

Vaugonia quiltyi, V. n. sp. A, B, C) are most abundant in this assemblage. However, the 

majority of valves are broken and abraded, and not considered to be in situ. Accordingly, a 

water depth of 10 – 15 m as interpreted by Stanley (1978) for trigoniids, is not in keeping with 

the inferred environment of the Latady Formation sediments in which the assemblage is 

preserved. A common constituent of the assemblage is Trigonopis stevensi, which is interpreted 

as having preferred a littoral environment, extending out to inner- and possibly mid-shelf depths 

(see Chapter 3). Trigonopis stevensi is found almost exclusively complete but, significantly, 

always disarticulated and therefore not in situ. The Neocrassina marwicki assemblage is 

interpreted as having accumulated in low- to moderate-energy, nearshore environments, of the 

inner-to perhaps mid-shelf, possibly ranging shoreward into the sub-littoral zone. As 

Neocrassina marwicki had such a wide ecologic tolerance, associated faunas from different 

localities are quite likely of differing ecologic origins. 

Localities R.7519.24 and R.7520.1 preserve fauna of mixed taphonomic origins ‘chaotically’, 

with randomly oriented specimens and no evidence of sedimentary structures. Both complete 

and broken material is present. Some small bivalve species and juvenile specimens remain 

articulated. The two horizons are interpreted as localised slump deposits that moved a short 

distance (<20 m) with enough energy to transport the fauna and produce the random orientation, 

yet not enough to break apart articulated specimens that may have been living in the sediment 

when moved in the deposit. 

Some horizons at locality R.7519.57 are almost entirely covered with biota comprising convex-

up oriented, poorly sorted, bioclast-supported, disarticulated bivalve shells, common Rotularia 

sp., and rare cephalopods, gastropods, and crinoid columnals. Horizon surfaces are irregular, 

orientation of the fauna random, and complete material dominates over fragments. Neocrassina 

marwicki, Nuculana sp., Entolium spedeni, and Myophorella alexandra are the most common 

bivalves, with the latter always occurring as fragmentary, abraded pieces. Entolium spedeni is 

found broken, but also whole, whilst Neocrassina marwicki and Nuculana sp. are always 

preserved complete; all have fine features well preserved. Fossils show no sign of bioerosion. 

Convex-up oriented, poorly sorted, bioclast-supported, disarticulated faunal elements in random 

orientation are characteristic of ‘current concentrations’ (type 5 of Fürsich & Oschmann, 1993, 

p. 173). Such accumulations were formed by long-term shelf currents, below fair weather, but 

also extending to well below storm wave base (Fürsich & Oschmann, 1993, p. 175). Latady 

Formation horizons differ from those documented by Fürsich & Oschmann (1993) by the 

dominance of complete material and absence of bioerosion, and are interpreted as ‘immature’ 

current concentrations that were buried before ‘maturation’. Whilst the taphonomic signatures of 
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broken material are indicative of wave influence, the abundance of complete Neocrassina 

marwicki suggests that the accumulation was deposited at inner- to perhaps mid-shelf depths. 

Neocrassina ellsworthensis sub-assemblage 

The Neocrassina ellsworthensis sub-assemblage is moderately diverse with 15 species (Table 

42), and is restricted to medium-grained muddy sandstones, with rare large (6 x 4 cm) rounded 

lithoclasts of siltstone. The lithology suggests inner- to perhaps mid-shelf depths. Most 

specimens are preserved complete, and some are still articulated, including two specimens of 

Pleuromya milleformis. Pleuromya milleformis is known in high abundance from the Latady 

Formation in the Pleuromya spp. assemblage (see below) in finer sediments than the 

Neocrassina ellsworthensis sub-assemblage. Presence of only two specimens in the Neocrassina 

ellsworthensis assemblage suggests they were probably living near the extreme environmental 

tolerance of the species. The lithoclasts show evidence of having been reworked, possibly from 

a paleo-beach or exhumed conglomerate. The abundance of complete valves, in particular 

Pleuromya milleformis, indicate low energy conditions. The inferred depositional environment 

of the Neocrassina ellsworthensis assemblage is outermost inner-shelf. 

Flabellirhynchia australensis assemblage 

Locality: R.7507.6 (= Q6, see Figure 2). 

This assemblage is known from one locality, Mount Hirman in the Behrendt Mountains, is of 

low faunal diversity with seven species (see Table 42), and is dominated by disarticulated, 

complete valves of Flabellirhynchia australensis. The assemblage is preserved in a 

conglomeratic horizon with pre-polished clasts, broken belemnites, disarticulated Entolium 

lackeyi, Chariocrinus n. sp., Corbicellopsis otwayi, Oxytoma trechmanni and Rotularia sp. Such 

varied taphonomic histories suggest faunal mixing, Cyclothyrid species such as 

Flabellirhynchia australensis "were adapted to life in shallow, agitated water" (Ager et al., 

1972), whereas an associated fauna including Entolium lackeyi and Chariocrinus latadiensis 

likely preferred lower energy environments. Such an association of disparate benthonic faunal 

inhabitants with contrasting ecological parameters, combined with nektonic belemnite fragments 

deposited in a conglomerate, suggests multiple origins. The Flabellirhynchia australensis 

assemblage appears to have been transported downslope from very high energy, shallow water 

environments to mix with nearshore, sub-tidal, inner- to mid-shelf faunas (this study and Quilty, 

1972a, 1978). 
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OTHER SEDIMENTOLOGICAL AND PALEOECOLOGICAL FEATURES 

Rotularia 

Specimens of the polychaete worm tube Rotularia sp. are ubiquitous in L1 assemblages (Table 

42), ranging in abundance from isolated specimens to exceeding 90% of total fauna (in a 

horizon). Rotularia has been recorded from intertidal deposits ( Paleocene, Mexico, Vega & 

Perrilliat, 1995), shallow water, occasionally to a depth of a few tens of metres (Eocene, Europe, 

Savazzi, 1995), and shelf facies (Cretaceous, Antarctica, Ball, 1960;  Jurassic and Cretaceous, 

New Zealand, Fleming, 1971; Macellari, 1984). It is interpreted as a reclining, opportunistic, 

epifaunal, sedentary, soft-bottom dweller living in low- to high-energy environments. Rotularia 

is a filter-feeding polychaete, found in abundance where the prevailing currents were strong 

enough to transport ample detrital food supply, yet not so strong as to overturn the tests. 

Episodes of maximum abundance are correlated with an increase in overall size, similar to the 

occurrence of Rotularia in the Cretaceous deposits of Seymour Island (Macellari, 1984). 

Widespread occurrence of Rotularia sp. in L1 is no doubt a consequence of its preference for 

low to medium energy environments, abundant food supply, its opportunistic habit, and 

durability of the test. Rotularia is present, but least common in the highest energy assemblages 

in the Mesozoic. It appears to have developed its tolerance for higher energy and higher stress 

environments in the Cenozoic, moving from predominantly shelf depths in the Mesozoic, to 

nearshore and inter-tidal environments. 

Trace fossils 

Two types of trace fossil are recognised in Latady Formation sediments. One comprises ovoid 

outline, cylindrical, simple, apparently unpaired traces perpendicular to bedding and are 

recorded at two localities: R.7507.3 (Figure 2) and R.7522 (Figure 8). The dense, mono-

ichnospecific trace fossil assemblages collected from R.7522.6 and R.7507.3 are herein 

identified as Skolithos because of their simple pipe-like morphology, vertical orientation and no 

lining. Because of the sharp contacts between the coarse sand-filled traces and the mudstone 

matrix they are most likely represent a Glossifungites ichnofacies (= firm ground). Bioturbation 

(where present) affects c. 40 % of sediments. Traces from R.7507.3 have sediment of identical 

grain size (medium) to the surrounding matrix infilling; whereas those from R.7522.6 have 

coarse-grained sand infilling traces in a slate matrix. The organisms responsible for the former 

appear to have established themselves penecontemporaneously with sediment deposition; 

whereas an unknown amount of lag-time between mud deposition and formation of trace fossils 

is implied for the latter. Skolithos assemblages are most commonly found in medium- to coarse-
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grained sandstones (Tucker, 2003, p. 156, table 5. 10). Skolithos Assemblages are indicative of 

relatively high levels of wave or current energy (Bromley, 1996), and represent lower littoral to 

infralittoral, moderate to relatively high energy conditions (Bromley, 1996). Skolithos has been 

inferred as a firm-ground trace, and may indicate low-grade surficial diagenesis on the sea-floor, 

with biotic excavations subsequently inundated by the medium- to coarse-grained sand 

deposition (e.g. locality R.7522.6). 

Another, more widespread ichnofossil (present at c. 15 % of L1 horizons), found in mudstone to 

fine-grained sandstones, is small (c.2-4 mm diameter), more or less cylindrical, randomly 

oriented, and easily identified as Chondrites. Bioturbation ranges from 5 - 35 % in individual 

horizons amongst in situ infaunal and semi-infaunal taxa (e.g. Indogrammatodon spp. & 

Pleuromya spp). A requirement for such shelled organisms is an oxygen rich environment. 

However, Chondrites is indicative of a low oxygen setting (Bromley & Ekdale, 1984; Bromley, 

1996). Thus, Chondrites in the Latady Formation is interpreted as a late stage overprint, 

occurring after deeper burial of the bivalve assemblages in a dysoxic environment. 

Sedimentary structures 

Truncated sets of low angle (generally 10-15°, reaching a maximum of 24°), tabular, cross-

stratification are seen in L1. The cross-stratification is found in parallel-laminated fine- to 

coarse-grained sandstones, with no mud drapes seen. Such features are characteristic of beach - 

foreshore environments (Tucker, 2003, p. 110); angle of beds is too low, and scale too small for 

aeolian deposition and the geometry of structures cannot be confused with hummocky- or 

swaley-cross stratification. Symmetrical ripples also occur, but are much rarer, and confined to 

fine sandstone/mudstone. Such structures are characteristic of shallow-marine siliciclastic facies 

and are most likely wave-formed (Tucker, 2003, p. 220, table, 8.9). 

SUMMARY OF LITHOFACIES 1 

Lithofacies 1 is interpreted as representing terrestrial (rootlet horizons), beach - foreshore 

(Pterotrigonia thomsoni assemblage, cross-stratification), predominantly nearshore, inner-shelf 

environments (Entolium spedeni, Flabellirhynchia australensis, Meleagrinella n. sp 

assemblages), extending to innermost mid-shelf environments (Retroceramus cf. stehni, 

Retroceramus sp. C ?cf. galoi, Neocrassina marwicki, Neocrassina ellsworthensis). Studies of 

sandstone compositions indicate sub-aerial to marine depositional environments, near-shore and 

restricted in the Bajocian, but high-energy in the Callovian (Hunter pers. comm. 2002), 

supporting the interpretations made in this study. The abundance of localities in L1 is in some 

part a collection bias; two abundantly fossiliferous ridges - Novocin Peak (3 km), and ‘Long 
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Ridge’ (6 km), were intensively collected. However, the range of assemblages, and diversity of 

faunas therein, is also a reflection of relative greater diversity of bivalves in shallow water, <100 

m depth (Hallam, 1975, 1976). Furthermore, all lithologies and sedimentary structures in L1 lie 

within the range of the shallow-marine siliciclastic facies of Tucker (2003). 

LITHOFACIES 2 

Massive to medium-bedded, commonly bioturbated, dark grey, fine-grained sandy mudstone to 

muddy very fine-grained sandstone. Bedding is commonly marked by layers of fossils. A high 

proportion of the benthonic fauna is either autochthonous or para-autochthonous. These 

assemblages are named after the dominant taxon/taxa. 

Localities: 

R.7502.1, 2; R.7504.3; R.7505.1-4; R.7506.1-6, 8-10; R.7522.3. 

Pleuromya assemblage 

Localities: R.7505.1-4; R.7506.4-6, 8, 10; R.7522.3 (Figs. 2 & 8). 

The Pleuromya assemblage is characterised by the presence of articulated specimens of one or 

more of the following: Pleuromya milleformis, P. uniformis, P. latarugata, and P. n. sp., mostly 

found articulated. Localities R.7505.2 and R.7506.8 are locality 10 of Quilty (1978; Quilty, 

1983) that preserve a diverse fauna. Pleuromya milleformis is the most common taxon 

(comprising 60 specimens), and known from all nine localities; five specimens of Pleuromya 

uniformis are known from R.7505.2 & R.7506.10; four each of Pleuromya latarugata R.7505.2 

(Quilty’s work); R.7506.5; and Pleuromya sp. A. R.7505.2. 

Quilty (1983) interpreted his locality 10 as a diverse, nearshore assemblage that accumulated in 

quiet conditions. He also noted that it fits well into the nearshore marine association of Hallam 

(1976) from Jurassic assemblages of Europe, including Grammatodon, Parallelodon, Pinna, 

Oxytoma, Camptonectes, Entolium, Meleagrinella, Liostrea, Anisocardia, Pronoella, 

Pholadomya, Pleuromya. Presence of Aucklandirhnychia also substantiates Quilty’s 

interpretation as the brachiopod is regarded as indicative of nearshore environments in New 

Zealand (MacFarlan, 1992). The fauna is dominated by complete, articulated specimens of 

infaunal genera, particularly Pleuromya spp., with Pinna n. sp., Pholadomya anterumbonis, 

Grammatodon sp., and Crassatellacea indet. present at some localities. The association of the 

Stephanoceratid ammonites, specifically Stephanoceras cf. bigoti, Teloceras sp, and Teloceras 

cf. lotharingicum (see Table 42), with the bivalves mentioned above is analogous with the 

Stephanoceratid (“Stephanoid”) Biofacies (Westermann, 1954; Geraghty & Westermann, 1994; 

Westermann, 1996). A depth of 50-65 m was inferred for the Stephanoceratid Biofacies and the 
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depth for the Pleuromya spp. assemblage was probably similar. Stephanoceratids “were 

probably sluggish demersal” (Westermann, 1996, p. 658) living close to the sea floor. This study 

supports the interpretation made by Quilty (1983) of the assemblage representing a diverse, 

nearshore association that accumulated in quiet mid-shelf conditions c. 50-80 m depth. 

In addition encrustation of ammonites and bivalves by ?Liostrea, Placunopsis parallela, and 

Dorsoserpula sp. infers residence time on the bottom pre-burial; it is unclear if encrustation 

occurred pre- or post-mortem, but was most likely post-mortem. No evidence of any bioerosion 

is seen on any of the specimens. The Pleuromya assemblage is highly diverse, with 38 species, 

the benthonic association is still of high diversity with 23 species. All of those 23 are known 

from locality 10 (of Quilty, = R.7505.2 & R.7506.8). The diverse fauna seen at localities 

R.7505.2 and R.7506.8 (lateral equivalents) is regarded as representing close to maximum 

species diversity (of the shelled segment of the fauna) for the environmental conditions (Table 

42). The shell bed is considered atypical, perhaps reflecting a short hiatus in sedimentation 

allowing more time for benthonic taxa to proliferate and/or accumulate, and for the diverse 

nektonic (ammonites and belemnites), and clearly allochthonous fauna (eg. rare, isolated, dis-

articulated columnals of Chariocrinus latadiensis, Vaugonia cf. spedeni), to also accumulate. 

Such substantial shell beds were amenable to a positive preservation bias, entrapping both 

sediment and specimens. Most localities included in this assemblage have a much reduced 

biodiversity than that discussed above, and are probably typically representative of more 

widespread populations of the time. Specifically, diversity per locality ranges from two to eight 

species, with an average of five. 

Chariocrinus latadiensis assemblage 

Localities:  R.7502.2, R.7506.3 (Figure 2). 

The Chariocrinus latadiensis assemblage is characterised by monospecific horizons of 

articulated and disarticulated skeletal elements of Chariocrinus latadiensis at two localities 

R.7502.2 and R.7506.3. No ‘complete’ specimens are known; i.e. with column, calyx, cirri etc. 

still attached. However, individual elements show no sign of abrasion, and articulated pinnules 

and segments of column are common. The abundance of crinoidal elements at locality R7506.3 

suggests that there was a ‘crinoid meadow’ established there. 

Associated fauna: ?Apiocrinus sp. (1) R.7506.3; indeterminate ?annelid worm tube (1) 

R.7506.3. Locality R.7506.3 consists of a densely packed horizon of articulated and 

disarticulated elements of Chariocrinus latadiensis that can be traced for at least nine metres. 

The horizon showed no signs of thinning at either end; snow cover surrounding the small 

outcrop prevented tracing it further. Skeletal elements of C. latadiensis are not as concentrated 
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at locality R.7502.2, but are found both articulated and disarticulated. The paleoenvironment of 

Chariocrinus latadiensis assemblage is interpreted as soft sands, below storm wave base, at 

mid-shelf, <100m depths (Eagle & Hikuroa, 2003, p. 535). 

‘Paracerithium’ n. sp. assemblage 

Locality: R.7504.3 (Figure 2)(locality 9 of Quilty, 1978). 

The ‘Paracerithium’ asemblage is diverse (Table 42). ‘Paracerithium’ n. sp. is the most 

common form present, constituting about 30% of the total fauna. (Despite not being mentioned 

by him, ‘Paracerithium’ n. sp. is present in similar abundance in Quilty’s material which I 

inspected in 2002). Perisphinctes, the sole ammonite genus found in association, is moderately 

common (Table 42), and is interpreted as having lived at < 60 m depths (Westermann, 1996, p. 

668, fig. 14). Infaunal burrowers Indogrammatodon sparsilineatus, I. laudoni, and the semi-

infaunal byssate Pinna kawhiana, are all found in situ, and life position, inferring well 

oxygenated sediments. Specimens of Retroceramus galoi are both articulated and disarticulated, 

indicating preservation in situ, but not in life position, and therefore minimal post-mortem 

movement. The majority of specimens are complete, and despite some disarticulation, most 

delicate surface features are well-preserved. Quilty (1978) noted that some small bivalves had 

been fragmented to some extent. Taphonomy, sedimentology and fauna suggest a nearshore 

environment in quiet conditions, outermost inner-shelf c.45-50 m depth. The ‘Paracerithium’ 

assemblage is similar in faunal content to the Neocrassina marwicki assemblage in L1 (Table 

42), but representative a of lower energy environment. Specifically, Neocrassina marwicki, 

Pinna kawhiana, and Pleuromya milleformis, are present in both facies; articulated and in situ in 

L2, disarticulated and commonly broken in L1. The ‘Paracerithium’ n. sp. assemblage has 23 

species and is highly diverse. 

SUMMARY OF LITHOFACIES 2 

To summarise, the assemblages in L2 represent shallow, nearshore, low energy, inner- to 

middle-shelf, c. 40 - 90m depths. The Paracerithium assemblage is a lower energy equivalent of 

the L1 Neocrassina marwicki assemblage. Lithofacies 2 is much more geographically restricted 

than L1. 

LITHOFACIES 3 

Lithofacies 3 comprises alternating massive to very thickly bedded fine- to medium-grained 

sandstone and thickly laminated to very thickly bedded slate. The faunal compositions of 

assemblages in L3 are characterised by the retroceramid – buchiid – belemnite – ammonite or 

“byssate bivalve – cephalopod facies” fauna of low diversity, high abundance that is common in 
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the New Zealand Jurassic (Meesook & Grant-Mackie, 1995; Grant-Mackie et al., 2000), and 

known from the Antarctic Peninsula (this study and Crame, 1982a) to Tibet (Francis & 

Westermann, 1993; Li & Grant-Mackie, 1993). Elsewhere in the southern regions it is most 

common in finer sands, mudstones, and siltstones (Thomson & Willey, 1972; Crame, 1982a; 

Thomson, 1982a; Hudson, 1983; Damborenea, 1990; King, 1994; Meesook & Grant-Mackie, 

1995; Damborenea, 1996; Hudson, 1999; Boyd, 2003). In the Latady Formation it is found in 

mudstone/slate and fine- to medium-grained sandstone. The recurrence of the assemblage in 

sandstones is unusual. Three variants of this assemblage are recognised in Latady Formation 

strata and are described below. 

Malayomaorica malayomaorica assemblage with R. sp. indet. B sub-assemblage 

Localities: R.7508, R.7509, R.7512, R.7513, ?R.7515, R.7521 (R. sp. indet. B sub-assemblage), 

By45, Ro480, Th43, Th45, Th48 (USGS 1977/78 Expedition) (Figs. 3 & 8). 

Individuals of Malayomaorica malayomaorica are about twice as common as Retroceramus n. 

sp. A in Lithofacies 3. Malayomaorica malayomaorica occurs in sandstones, as complete (c. 

90%), but disarticulated valves, whereas in the slate it is found articulated, in gregarious 

clusters. Retroceramus n. sp. A., almost always preserved complete, is less common and 

disarticulated in the sandstone, but almost exclusively preserved ‘articulated’ as ‘butterfly’ pairs 

in the slate. Hibolithes aff. marwicki is known from mostly fragmentary remains, in contrast to 

Ammonoidea sp. indet. A, which occurs in equal quantities of complete and broken material. 

Most of the complete ammonite specimens are adult and preserved in the slate, whilst those in 

sandstone are mainly fragmentary juvenile to sub-adult. Pentacrinites n. sp. was found 

exclusively in the dark grey slate in association with, or attached to, valves of R. n. sp. or M. 

malayomaorica (Pl. 29, Figure 8.). Belemnopsis sp. D in L3 is known from one locality in fine-

to medium-grained, weakly laminated sandstone, overlain by dark grey slate. The belemnite 

guards are concentrated directly below the slate. Perhaps the change in ocean conditions that 

resulted in the transition from sandstone to slate brought about the local demise of the B. sp. D 

mentioned above. 

Malayomaorica malayomaorica is believed to have lived at depths no greater than 200 m, and 

possibly considerably less (Jones & Plafker, 1977). Ammonites indicate a mid-neritic 

environment, whereas the belemnites indicate inner-mid neritic depths (Jeletzky, 1983). 

Pentacrinites n. sp. is only found articulated and partially articulated in close association with or 

attached to, R. n. sp. A or M. malayomaorica. A juvenile specimen is preserved complete, 

attached to a M. malayomaorica left valve (Pl. 29, Figure 8). Studies on recent crinoids indicate 

that they can withstand 7cm/second currents (Levin & Gooday, 2003, p. 138). However, 
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currents providing detritus for the filter-feeding community must have been relatively weak 

because no, or minimal postmortem movement of crinoidal elements was detected. The 

Malayomaorica malayomaorica assemblage is of low to moderate diversity with seven species 

(Table 42). 

In addition, localities By45, Ro480, Th43, Th45, Th48 (of the 1977/1978 USGS Mapping 

Expedition), yielded specimens of M. malayomaorica and indeterminate retroceramids from 

interbedded sandstones and black slates. Originally recorded as Buchia sp. (Thomson, 1978), the 

specimens were identified as M. malayomaorica by Crame (1983). Accordingly the localities 

listed above are included in the M. malayomaorica assemblage. 

Retroceramus sp. indet. D sub-assemblage 

Locality: R.7521 (Figure 8). 

This sub-assemblage differs from M. malayomaorica assemblage by the presence of R. sp. indet. 

D and Pentacrinites sp. indet., and the absence of R. n. sp. A, Pentacrinites n. sp., ammonites, 

and belemnites. The paucity and disarticulated nature of the specimens makes interpretation 

difficult. However, occurrences in both the Wilkins and Hauberg Mountains indicate that the 

assemblage was widespread, in particular the association with Pentacrinites. The R. sp. indet. D 

sub-assemblage is of low diversity with four species (Table 42). 

Malayomaorica occidentalis assemblage 

Localities: R.7514 (Figure 3). 

The sandstone units in which the M. occidentalis assemblage is preserved are commonly 

conglomeratic at their base and interpreted as reflecting slightly higher energy conditions of 

deposition than those of the M. malayomaorica assemblage. Individual sandstone units are 

massive, usually with conglomeratic base with angular to sub-angular lithoclasts of the 

underlying slate, and are interpreted as large, single event, debris flows. Locality R.7514.14 has 

well-rounded igneous clasts occurring with the slate clasts. Malayomaorica occidentalis is about 

three times as common as Retroceramus aff. galoi. Similar to M. malayomaorica, M. 

occidentalis occurs in sandstones, as complete (c. 70%), but disarticulated valves. In contrast to 

the occurrence of R. n. sp. A in the M. malayomaorica assemblage, R. aff. galoi is almost 

always incomplete in the M. occidentalis assemblage, c. 85% broken; only 3 complete 

specimens are known. Complete specimens of M. occidentalis and R. aff. galoi were present in 

the slate, but not collectable due to intense cleavage and poor exposure. Accordingly abundance 

and preservation cannot be determined accurately. The Malayomaorica occidentalis assemblage 

is of low diversity with seven species (Table 42). Malayomaorica occidentalis was described 
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from the eastern Falkland Plateau in sediments indicating brackish (with oysters Jeletzky, 1983) 

to mid-neritic (with belemnites Jeletzky, 1983, p. 966) environments. Comparison with Latady 

occurrences support the mid-neritic interpretation, but no evidence of shallow, or brackish 

environments (both in sediments and fauna) is seen. 

Malayomaorica spp. assemblages 

The Malayomaorica spp. assemblages were living in and/or on mud and were incorporated into 

the sandy units during transportation and emplacement. Individual sandstone units are massive, 

and coarsen upwards, usually with conglomeratic bases, with angular to sub-angular lithoclasts 

of the underlying slate, and are interpreted as large, single-event, debris flows. The igneous 

clasts are most likely originally derived from a terrestrial source. Their well-rounded nature 

reflects considerable residence time in a high energy environment such as a river or beach 

before incorporation into the conglomerate unit. It is unclear whether their presence in one 

locality only indicates a small regression, a larger storm event, or is coincidental. The two 

bivalve genera present are considered similar in ecologic requirement to two from the ‘marine 

basinal association’ of Hallam (1976, p. 253 & 254). Specifically, Malayomaorica has similar 

ecologic requirements to Buchia (both bysally attached members of the family Buchiidae), and 

Retroceramus with Parainoceramus. Thus conditions are interpreted as having been similar to 

those of the ‘marine basinal association’. The inferred high stress environment of that 

assemblage was one of “quiet, poorly oxygenated water of normal salinity, deeper than for 

either the reefal or the nearshore marine associations, but shallow within a broader ocean 

context” (Hallam, 1976, p. 254). The Malayomaorica spp. assemblages are interpreted as having 

lived at mid- to outer-shelf depths c. 75 m - 150 m, but near enough to shore to be sporadically 

inundated by the coarse-grained conglomeratic units. 

LITHOFACIES 4 

Lithofacies 4 comprises grey to black, thinly to thickly laminated shaley, pyritic, siltstones. This 

facies is known from one outcrop, Cape Zumberge on the Orville Coast (Figure 1C). 

Blanfordiceras cf. wallichi assemblage 

The fauna is dominated by 2 species of ammonite, Blanfordiceras cf. wallichi, and Berriasella 

sp, with rare bivalves ?Retroceramidae and ?Oxytomidae, and also a single Cycloserpula sp. 

constituting <5% of the fauna. The bivalves are constituents of the ‘marine basinal asociation’ 

of Hallam (1976, p. 253, & 254) as opposed to his ‘reefal’, ‘nearshore’, or ‘lagoonal 

associations’. Abundance of ammonites suggests at least a mid-neritic depositional environment 

(Jeletzky, 1983; Westermann, 1996). Retroceramids and oxytomids are known to have been 
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tolerant of low oxygen conditions (Hallam, 1976), and the apparent total absence of infauna 

suggests a reducing environment within the bottom sediment. 

Euhedral, cubic pyrite, 0.4 – 2 mm in size, is found concentrated with and in haloes surrounding 

ammonites. No framboidal pyrite is present, this being consistent with the mutually exclusive 

occurrence of the two forms of pyrite in English Jurassic sediments (Taylor & Macquaker, 

2000). Pyrite in the Latady Formation occurs only in association with ammonites, indicating a 

link with organic matter. Studies have shown that diagenetic pyrite is precipitated by one of two 

methods: framboidal at sites of sulphide supply, in the presence of organic matter as a result of 

bacterial sulphate reduction, and euhedral directly from porewater when FeS saturation is 

reached (Taylor & Macquaker, 2000; McKay & Longstaffe, 2003). Contrary to most studies, 

euhedral pyrite in the Latady Formation is associated with organic matter. Isotopic analysis of 

delta 34S might provide insight as to its origin, but is beyond the scope of this project. High 

values indicate either direct precipitation from porewater or progressive pyrite crystallisation in 

a sulphur limited (i.e. closed) system expected as burial occurs, or in a brackish system; low 

values are indicative of derivation from microbial sulphate (McKay & Longstaffe, 2003), as 

might be expected of the Latady Formation pyrite. 

Cape Zumberge sediments represent open marine, low-energy, background deposition offshore, 

on a distal marine shelf (Thomson, 1980; 1983, Hunter in prep.). Sedimentation was most likely 

below storm wave base (Laudon et al., 1983; Rowley et al., 1983), but may have been in an 

anoxic barred basin (Hunter pers. comm. 2002); abundance of ammonites supports the former. 

Faunal composition indicates low oxygen content, which likely diminished from modest values 

directly at the sediment-water interface to zero within the sediment. Blanfordiceras cf. wallichi 

assemblage is interpreted here as having accumulated at outer-shelf depths, deeper than the 

Malayomaorica spp. assemblages, c. 150 - 200m. The Blanfordiceras cf. wallichi assemblage is 

of low diversity with six species (Table 42). 

Transitional localities 

Locality R.7501.1 (locality 11A of Quilty, 1978) in the Behrendt Mountains, has a 1:4 ratio of 

fine-grained muddy sandstone to black shales, and as such, does not fit into any of the four 

facies - it is too shaley for L3, and too sandy for L4. It is interpreted as a ‘transitional’ lithology 

somewhere between the two, probably nearer to L4. The numerically small fauna (this study and  

Quilty, 1978), suggests a somewhat unfavourable environment for life. Moreover, the benthonic 

bivalve epifauna, consisting of Retroceramus galoi, Oxytoma trechmanni, and Meleagrinella n. 

sp., are members of the ‘marine basinal association’ (Hallam, 1976) as opposed to his ‘reefal’, 

‘nearshore’, or ‘lagoonal associations’. Constituents of that association are interpreted as 
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tolerant of a low oxygen, normal salinity, moderate stress environment (Hallam, 1976). Apart 

from Retroceramus, which is regarded as semi-infaunal (Crame, 1982a), no other infauna occurs 

(no body or trace fossils found in the Latady Formation) supporting this interpretation. The 

fauna from this locality is unique in the Latady Formation, as it has yielded two species of fish, 

and the only arthropod known, an indeterminate species of crustacean Cycleryon (Quilty, 1988). 

This locality differs in faunal content from the previous by containing far fewer ammonites. The 

assemblage is therefore interpreted as having been deposited at outer-shelf depths, toward the 

shallower range of L4, in a low energy, low oxygen, moderately stressed environment. 

 

Outcrop R.7523 the lithologic type section in the Latady Mountains (Williams, 1972), does not 

fit into any of the four facies - it is too shaley for L3, and too sandy for L4. With a 1:3 ratio of 

sandstone to slate, it is interpreted as a ‘transitional’ lithology probably analogous to the deeper 

range of L3. The depauperate, low diversity fauna is inconclusive, but attests to a moderate-high 

stress environment, not conducive for benthonic or nektonic life. The strata are interpreted as 

having been deposited at slightly shallower depths than those mentioned above. 

ANALYSIS OF LITHOLOGICAL CHANGES WITH RESPECT TO JURASSIC 

EUSTASY 

Assuming tectonic stability and similarity of other variables (e.g.current regimes) the 

development of coarse-grained sequences (e.g. conglomerates and sandstones) tends to 

correspond with drops in sea-level, when seas are shallow. Conversely the development of finer 

grained sequences (e.g. mudstone and siltstone) would coincide with periods of rises in sea-

level. Major transgressions are documented within the Bajocian, Callovian, Kimmeridgian and 

Tithonian worldwide (Haq et al., 1987; Haq et al., 1988). Both fine- and coarse-grained 

sequences are preserved in Bajocian age strata in the Latady Formation (R.7502, R.7505, 

R.7506, R.7507 – Figs. 14; R.7523 – Figs. 18 & 25), with sandstones dominant. Early to Middle 

Callovian strata comprise fine to coarse sandstones (R.7517 – Figs. 16 & 23; R.7519 – Figs. 17 

& 24; R.7520, R.7522 – Figs. 18 & 25). The sole Late Callovian outcrop is siltstone dominated 

(R.7501 – Figs 14 & 21). Kimmeridgian strata show no evidence of fining upwards and are fine 

to medium sandstone dominated, with rare, thin conglomeratic horizons (R.7508, R.7509, 

R.7512, R.7513 – Figs. 15 & 22; R.7518 – Figs. 18 & 25). Early and Middle Tithonian strata are 

fine to medium sandstone dominated, commonly with conglomeratic bases (R.7514 – Figs. 15 & 

22). They deposited at a time when sea-level was probably at its highest during the Jurassic (see 

Haq et al., 1987; Haq et al., 1988). Latest Tithonian strata in the Latady Formation comprise 
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siltstones (R.7516 – Figs. 18 & 25), when sea-level was at its lowest during the Jurassic (Haq et 

al., 1987; Haq et al., 1988). 

The sedimentologic record in the Latady basin does not correspond to what would be expected 

if the eustatic cycles were the dominant influence on sea-level. Sandstones and conglomerates 

are widespread during times of high sea-levels (Bajocian, Callovian, Kimmeridgian, Early 

Tithonian), whereas siltstones and mudstones are abundant during times of low sea-levels (latest 

Tithonian). Therefore local tectonic activity, probably initially as a result of intracontinental 

rifting then back-arc rifting related to subduction along the western margin of the peninsula, was 

most likely the primary controller of relative sea-level for the Latady basin. 

LATADY FORMATION PALEOECOLOGY AND PALEOENVIRONMENT 

The Latady Formation fauna, taphonomic signatures, assemblages, sediments, and sedimentary 

structures record terrestrial (Sweeney Mountains, Laudon et al., 1983, Hauberg Mountains, 

Hunter pers. comm.), through nearshore, inner- and mid- to offshore, distal-shelf settings. The 

general trend through time is a decrease in energy from inner- to mid-shelf settings in the 

Bajocian (Lithofacies 1 & 2), through outer-mid shelf Kimmeridgian (Lithofacies 3) to outer-

shelf depths in the Tithonian (Lithofacies 4). A hypothetical model of spatial and temporal 

relationships of the various lithofacies and assemblages is presented in Figure 19. It also 

illustrates the decrease in energy as the basin became deeper as a result of local tectonic 

conditions. Initial intracontinental rifting resulted in deposition in low energy, nearshore 

environments in the Bajocian; nearshore moderate- to high-energy conditions in the Callovian; 

nearshore quiet conditions in the Oxfordian; and from the Kimmeridgian onward, back-arc 

rifting as a consequence of subduction led to a general deepening of the basin to the east. An 

apparent absence of Bouma sequences implies sediment deposition shallower than slope depths. 

Figure 18 details a paleogeographic map of eastern Ellsworth Land and the Orville Coast during 

the Middle to Late Jurassic. It was compiled based on results of this study, those of earlier 

workers (Laudon et al., 1983; Rowley et al., 1983; Rowley et al., 1992) and data from Hunter 

(pers. comm. 2002). 

Four lithofacies types are recognised for localities studied in this project. Physical 

characteristics of the lithofacies types are detailed in Table 41, and lithofacies of each outcrop 

are shown in Figures 21 - 25. Fifteen different faunal assemblages (including sub-assemblages) 

from some of the highest southern latitude faunas known at this time are identified - eight from 

Lithofacies 1; 3 each from Lithofacies 2 and 3; and one from Lithofacies 4 (Table 42). No 

assemblages are known to occur in more than one lithofacies (Figure 19), although some species 

are known from two lithofacies (eg. Neocrassina marwicki & Pleuromya milleformis). These 
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results suggest that the different environments interpreted for each lithofacies are ‘real’, not an 

artefact. Similarly, no two assemblages are the same, reflecting differing paleoecologic and 

paleoenvironmental conditions for different lithofacies; various animals inhabited different 

biotopes. 

Hallam (1975; Hallam, 1976), found that Mesozoic European bivalves were largely restricted to 

shallow water environments, with abundance and diversity falling off sharply below depths in 

the order of 50 – 100 m (Hallam, 1975, 1977). Furthermore, he recognised that relatively deep 

water shelf deposits (‘marine basinal association’) are characterised by retroceramids and 

buchiids; Oxytoma and Meleagrinella may also occur (Hallam, 1975, 1977). The same trend 

appears to be relevant for the Latady Formation, with greatest faunal diversity and a majority of 

assemblages known in Lithofacies 1 & 2, interpreted as less than 100 m deep. In addition, 

retroceramids, buchiids, Oxytoma and Meleagrinella are the only bivalves present in deeper 

water mid to outer shelf environments. Despite being locally abundant, only two species of 

bivalve are present in any assemblage in Lithofacies 3, interpreted as having formed in 75 – 150 

m depths. Similarly only 3 species of bivalve are known from the ammonite dominated 

Lithofacies 4 that lived at depths of c. 150 – 200 m. The conclusions drawn in this study were 

based upon the c. 40% of known Latady Formation outcrop that has been visited and therefore 

do not fully cover the known lateral and geographic extent, as not all outcrops have been 

evaluated. Therefore, taxa, assemblages and paleoecologic interpretations discussed herein are 

confined geographically to those sites studied. 

To conclude, the Latady Formation records terrestrial through to distal shelf settings and a 

diverse fauna characterised by 15 different faunal assemblages. The dominant control of relative 

sea-level was local tectonism as a response to intracontinental and back-arc rifting. Middle 

Jurassic strata are characteristically shallow, nearshore; whereas, in the Late Jurassic the basin 

becomes increasingly deeper, culminating at distal shelf depths in the latest Tithonian. No 

evidence of eustatic cycle influence was identified in the sedimentologic record. Species 

abundance and diversity in the Latady Formation is strongly depth controlled with greatest 

faunal diversity restricted to depths less than 100 m, similar to coeval European assemblages. 
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Table 41 Main features of the four lithofacies types recognised in the Latady Formation. sst = sandstone,  

mst = mudstone, zst =- siltstone, f = fine, med = medium, c = coarse, v = very.  
 
 

Facies Primary sedimentary 
structures 

Bioturbation Sedimentation 
rate 

Energy 
level 

Sst/Mst-Slate (%) 

Facies 1 
Light tan/grey to dark grey thin to 
thick beds of bedded to weakly 
laminated to massive vf- to vc-sst 
with minor amounts ofdark grey  
fine sandy mst 

 
rare low angle cross- bedding 
in med- to c- grained sst, rare 
ripples in f- to med-grained 
sst 

 
Chondrites 5-35% 

where present c.15% 
Skolithos 45 % (2 locs.) 

 

 
low to high 

 
intermediate 

to high 

 
80-100/0-20 

Facies 2 
?Med- to massive bedded, dark grey 
 f sandy mst to muddy vf- to f- sst 

 
slate laminated to thinly 
bedded, sst massive 

 
Chondrites 5-25% 

at all localities 

 
low 

 
low to 

intermediate 

 
50/50 

Facies 3 
Alternating med- to massive bedded 
f- to m- sst and thick,laminated to 
v thin bedded dark grey zst/slate 
Bases of sst units often conglomeratic 
with angular to sub-rounded rip-up 
clasts of dark grey slate, rare clasts 
of possible volcanic/plutonic origin 
Units up to 10 m thick 
2 sub-facies recognised: slate and 
sst (often conglomeratic) 

 
interbedded discrete units 

 
None present 

 
Slate low 

 
Sst high 

(probably single 
events) 

 
low 

 
high 

 
Overall 

40-50/50-60 

Facies 4 
Grey to black carbonaceous, pyritic, 
mst, with < 5% v f-grained sst 
interbeds 

 
mst finely laminated 

 
None present 

 
low 

 
low 

 
0-5/95-100 
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Table 42 Shows faunal diversity, abundance and geographic spread of the 15 
assemblages recognised in the Latady Formation. Abundance given as number or 
percentage. 
Species   Abundance Presence  In situ 
     (no. of locs) 

LITHOFACIES 1 
 
Retroceramus cf. stehni assemblage (2 outcrops, 26 localities) 
R. cf. stehni  55%  26  N 
?Liostrea sp.  40%  24  ?Y 
Dorsoserpula sp.  25  6  ?Y 
indet. bivalves  c.25  5  N 
Rotularia sp.  c.20  4  N 
Parallelodon sp.  13  1  N 
indet. ammonites  c.11  3  N 
Cyatho. aff. delabechei c.10  1  Y 
indet. belemnites  c.10  1  N 
?Actinostreon sp.  5  1  ?Y 
Trigonopis stevensi 4  2  N 
cf. Auck. aucklandica 4  2  N 
Cucullaea sp.  2  1  N 
Entolium spedeni  2  2  N 
Pleuromya milleformis 2  1  N 
Camptonectes ‘robusta’ 1  1  N 
Camptonectes auritus 1  1  N 
‘Placunopsis parallela’ 1  1  ?Y 
Neocrassina marwicki 1  1  N 
Pronoella sp indet. 1  1  N 
?Thracia sp.  1  1  N 
Ophiacantha sp.  1  1  ?N 
?Carditidae indet.  1  1  N 
Veneroida indet.  1  1  N 
 
R. ?cf. galoi assemblage (1 outcrop, 5 localities) 
R. ?cf. galoi  25  5  N 
?Liostrea sp.  c.40  3  ?Y 
Neocrassina marwicki 14  1  N 
‘M. malayomaorica’ 11  1  N 
Dorsoserpula sp.  3  1  ?Y 

Table 42 (continued) 
Species   Abundance Presence  In situ 
     (no. of locs) 
‘Placunopsis parallela’ 2  1  ?Y 
indet.ammonites  2  1  N 
 
Meleagrinella n. sp assemblage (1 outcrop, 3 localities) 
Meleagrinella n. sp 60-95%  3  Y 
Rotularia sp.  c.5%  3  ?Y 
Entolium spedeni  9  2  ?Y 
?Thracia sp  6  1  ?Y 
?Liostrea sp.  5  3  ?N 
Neocrassina marwicki 4  2  ?N 
Camptonectes auritus 3  2  ?N 
Vaugonia n. sp A  3  2  ?Y 
?Rissoidae sp.  3  1  ?N 
indet. ammonites  c.3  1  N 
Vaugonia n. sp B  2  2  ?Y 
Vaugonia n. sp C  2  1  ?N 
Mesosaccella sp.  2  1  ?N 
Hibolithes sp. A  2  1  N 
Pterotrigonia thomsoni 1  1  N 
?Thracia sp.  1  1  N 
Fimbriidae sp.  1  1  N 
 
Pterotrigonia thomsoni assemblage (1 outcrop, 7 localities) 
Pterotrigonia thomsoni 70-100% 7  ?Y 
Rotularia sp.  c.5%  2  N 
?Liostrea  5  3  N 
indet. belemnites  4  1  N 
Neocrassina marwicki 3  1  N 
indet. trigoniids  3  1  N 
Entolium spedeni  1  1  N 
Camptonectes auritus 1  1  N 
 
Entolium spedeni assemblage (2 outcrop, 7 localities) 
Entolium spedeni  50-85%  7  Y 
Rotularia sp.  0-5%  4  ?Y 
Nuculana spp.  c.25  2  ?Y 
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Table 42 (continued) 
Species   Abundance Presence  In situ 
     (no. of locs) 
Entolium spedeni assemblage (continued) 
Oxytoma trechmanni 17  2  ?Y 
Meleagrinella n. sp. 7  4  ?Y 
indet. belemnites  6  2  N 
Camptonectes auritus 5  2  ?Y 
Chariocrinus n. sp. c.4  1  N 
Oxytoma n. sp.  3  1  ?Y 
Indo. sparsilineatus 1  1  N 
Modiolus n. sp.  1  1  N 
Camptonectes grandis 1  1  N 
?Liostrea  1  1  N 
Vaugonia cf. spedeni 1  1  N 
Neocrassina marwicki 1  1  N 
Pleuromya milleformis 1  1  N 
indet. ammonite  1  1  N 
 
Neocrassina marwicki assemblage (6 outcrops, 30 localities) 
N. marwicki  c.45%  31  ?Y 
Rotularia sp.  c.10%  15  ?Y 
?Liostrea  c.5%  11  ?N 
Trigonopis stevensi 73  13  ?Y 
N. ellsworthensis  59  5  ?Y 
indet. ammonites.  c.35  10  N 
indet. bivalves  28  6  ?N 
Vaugonia quiltyi  21  3  ?Y 
Myophorella n. sp. 20  8  ?Y 
Pronoella n. sp.  19  1  ?Y 
Vaugonia n. sp. A 17  4  ?Y 
Myophorella alexandra 15  7  ?Y 
?Rissoidae sp.  13  3  ?Y 
Entolium lackeyi  11  1  ?N 
?Thracia sp.  11  6  N 
Vaugonia n. sp. B 10  2  ?Y 
Indo. sparsilineatus 10  5  ?N 
Camptonectes auritus 8  6  N 
Camptonectes robusta 3  -  N 
 

Table 42 (continued) 
Species   Abundance Presence  In situ 
     (no. of locs) 
Pterotrigonia thomsoni 7  4  N 
R. sp. indet. B  6  1  N 
R. aff. stehni  5  4  N 
?Acteonoidea sp.  4  1  ?N 
aff. Myophorella sp. 4  2  ?N 
Trigoniidae indet.  4  1  ?Y 
Meleagrinella n. sp 3  2  N 
Vaugonia n. sp. C 2  2  ?N 
Pleuromya milleformis 2  2  ?N & N 
R. sp. indet. D  2  1  N 
?Pronoella n. sp.  2  1  N 
Indo. laudoni  2  1  Y 
Camptochlamys n. sp. 2  1  ?N 
Dicoelites sp. A  2  2  N 
Fimbriidae sp.  2  2  N 
?Ceratomyidae sp. 2  2  N 
‘Paracerithium’ sp. 2  1  Y 
Goniomya n. sp  1  1  ?Y 
Parallelodon sp.  1  1  N 
Modiolus n. sp.  1  1  N 
R. sp. indet. C  1  1  N 
Camp. aff. laminatus 1  1  N 
aff. Pterotrigonia sp. 1  1  N 
Belemnopsis aff. stevensi 1  1  N 
Belemnopsis sp. C 1  1  N 
Dorsoserpula sp.  1  1  Y 
Cycloserpula sp.  1  1  Y 
Diplocidaris sp.  1  1  ?Y 
Lopatinia n. sp.  1  1  ?N 
Arcticidae sp.  1  1  N 
?Crassatellacea sp. 1  1  ?`Y 
Gastropoda sp.  1  1  ?N 
 
Neocrassina ellsworthensis sub-assemblage (2 outcrops, 3 localities) 
N. ellsworthensis  56  3  ?Y 
N. marwicki  51  3  ?Y 
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Table 42 (continued) 
Species   Abundance Presence  In situ 
     (no. of locs) 
Neocrassina ellsworthensis assemblage (continued) 
Trigonopis stevensi 33  1  ?Y 
Rotularia sp.  c.25  3  ?Y 
Vaugonia quiltyi  21  3  ?Y 
Pronoella n. sp.  19  1  ?Y 
Entolium lackeyi  11  1  ?N 
Indo. laudoni  2  1  Y 
‘Paracerithium’ sp. 2  1  Y 
Camptochlamys n. sp. 2  1  ?N 
Pleuromya milleformis 2  1  Y 
Indo. sparsilineatus 1  1  ?N 
Lopatinia n. sp.  1  1  ?N 
Belemnopsis sp. C 1  1  N 
Arcticidae sp.  1  1  ?N 
 
Flabellirhynchia australensis (1 locality) 
F. australensis  c.90%  -  N 
Rotularia sp.  c.5%  -  N 
indet. belemnites  c.10  -  N 
E. lackeyi  7  -  N 
Chariocrinus n. sp. c.6  -  N 
Corbicellopsis otwayi 2  -  N 
Oxytoma trechmanni 1  -  N 
 

LITHOFACIES 2 
 
Pleuromya spp. assemblage (3 outcrops, 18 localities) 
Pleuromya milleformis 60  9  Y 
Oxytoma trechmanni 36  6  Y 
Placunopsis parallela c.30  3  Y 
Pinna n. sp  18  4  Y 
?Liostrea sp.  c.18  2  Y 
Stephanoceras cf. bigoti 17  5  N 
Entolium spedeni  15  3  Y 
Camptonectes grandis c.12  5  ?Y 
cf. Auck. aucklandica 11  2  ?Y 

Table 42 (continued) 
Species   Abundance Presence  In situ 
     (no. of locs) 
Camptonectes robusta 10  2  ?Y 
Teloceras sp.  10  3  N 
M. cf. rotumdum  8  3  ?N 
Parallelodon sp.  7  2  N 
Dorsoserpula sp.  6  3  Y 
Pleuromya uniformis 5  2  Y 
Grammatodon sp. 5  3  Y 
Hibolithes aff. catlinensis 5  2  N 
Pleuromya latarugata 4  2  Y 
Pleuromya sp. A  4  1  Y 
Oxytoma n. sp.  3  2  ?N 
‘Paracerithium’ sp. 3  1  ?Y 
‘Pronoella’ antarctica 3  2  ?Y 
Brevibelus sp. A  3  1  N 
?Antiquilima sp.  2  2  ?N 
Telo cf. lotharingicum 2  1  N 
Crassatellacea sp.  2  1  Y 
Pholado. anterumbonis 1  1  Y 
Spondylus sp.  1  1  ?N 
Vaugonia cf. spedeni 1  1  N 
‘Trigonopis stevensi’ 1  1  N 
?Anisocardia sp.  1  1  N 
N. cf. vulgaricostatus 1  1  N 
Belemnopsis sp. A 1  1  N 
Chariocrinus n. sp. 1  1  N 
?Crassatellacea sp. 1  1  Y 
?Anaptychus sp.  1  1  N 
Ophiacantha sp.  1  1  ?Y 
indet. bivalves  1  1  N 
 
Chariocrinus n. sp. assemblage (2 outcrops, 3 localities) 
Chariocrinus n. sp. <90%  3  Y 
indet. worm tubes 2  1  Y 
?Apiocrinus sp.  1  1  ?Y 
indet. belemnite  1  1  N 
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Table 42 (continued) 
Species   Abundance Presence  In situ 
     (no. of locs) 
Paracerithium n. sp. assemblage (1 locality) 
Paracerithium n. sp. 66  -  Y 
Retroceramus galoi 44  -  Y 
Trigonopis stevensi 12  -  ?N 
Perisph. cf. antillarum 12  -  N 
Indo. sparsilineatus 11  -  Y 
Indo. laudoni  6  -  Y 
Vaugonia quiltyi  5  -  N 
Pinna kawhiana  3  -  Y 
Neocrassina marwicki 3  -  ?N 
Entolium spedeni  3  -  ?N 
Meleagrinella n. sp. 2  -  ?N 
Tancredia cf. allani 2  -  N 
Oxytoma trechmanni 1  -  N 
Nuculana sp.  1  -  N 
Modiolus sp.  1  -  N 
Entolium sp.  1  -  N 
Grammatodon sp. 1  -  N 
Perishpinctes sp.  1  -  N 
cf. Auck. aucklandica 1  -  N 
Belemnopsis aff. stevensi 1  -  N 
Belemnopsis sp.B  1  -  N 
Belemnopsis sp. F 1  -  N 
Hibolithes sp. C  1  -  N 
 

LITHOFACIES 3 
 
Malayomaorica malayomaorica assemblage (4 outcrops, 30 localities) 
M. malayomaorica c.90%  27  Y & N 
Retroceramus n. sp A c.50%  27  Y & N 
indet. ammonite A 44  15  N 
Hibolithes aff. marwicki 20  1    (R7508) N 
Pentacrinites n. sp. c.8  3  (R7512 & 13) Y 
Belemnopsis sp. F 4  1    (R7512) N 
?Osteichthyes sp. indet. B 1  1    (R7508) Y 
 

Table 42 (continued) 
Species   Abundance Presence  In situ 
     (no. of locs) 
Retroceramus sp. indet. B sub-assemblage (1 outcrop, 2 localities) 
indet. belemnites  c.5  1  N 
M. malayomaorica 9  2  N 
Retroceramus sp indet. B 2  2  N 
Pentacrinites sp.  2  1  N 
 
Malayomaorica occidentalis assemblage (1 outcrop, 12 localities) 
M. occidentalis  ??  11  Y & N 
Retroceramus aff. galoi ??  12  Y & N 
indet. belemnites  c.20  6  N 
indet. ammonite A 3  3  N 
indet. ammonite  1  1  N 
Ichthyosaur  1  1  N 
 

LITHOFACIES 4 
 
Blanfordiceras cf. wallichi assemblage (1 outcrop, 3 localities) 
B. cf. wallichi  c.60%  3  N 
Berriasella sp.  c. 38 %  3  N 
?Retroceramidae sp. 5  3  Y 
?Oxytomidae sp.  2  1  Y 
Cycloserpula sp.  1  1  Y 
Bivalvia sp.  1  1  Y 
 
 
(Y = definitely, ?Y = probably, ?N = possibly, N = definitely not) 
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Figure 22.  Simplified lithostratigraphic sections with Lithofacies type
 indicated for outcrops studied in the Bean Peaks 
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Figure 24.  Simplified lithostratigraphic sections with Lithofacies type
 indicated for outcrop R7519 ('Long Ridge') in the Hauberg Mountains.
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Figure 25.  Simplified lithostratigraphic sections with Lithofacies type
 indicated for outcrops studied in the Wilkins Mountains.

Note differing scale bars.
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Chapter 6 

PALEOBIOGEOGRAPHY 
INTRODUCTION 

This chapter analyses data collected during the project and reviews existing studies to further 

elucidate paleobiogeographic relationships, possible migration routes and evolution of the 

Latady Formation faunas. The wealth of new data, new generic allocations (both this study and 

previous work), and significant relevant articles published since the last paleobiogeographic 

analysis of the Latady Formation warrant the present paleobiogeographic synthesis. 

 

The continental shelf of southern Gondwana was populated by cool-water faunas throughout the 

Early Jurassic (Grant-Mackie et al., 2000). By the Middle Jurassic, rotation of Gondwana had 

shifted the Antarctic Peninsula region northward to a position of 55 – 65° south (Stevens, 1980; 

Grunow et al., 1987; Stevens, 1997). From the Middle to Late Jurassic, parts of what now form 

the Antarctic Peninsula lay off the southern coast of Gondwana, between South America and 

New Zealand (Stevens, 1980; Thomson, 1980, 1981, 1982b; Crame, 1987; Divinere et al., 1996; 

Storey et al., 1996; Gardner & Campbell, 2002b). Marine assemblages in the Northern 

Hemisphere underwent major differentiation at that time (Hallam, 1977; Stevens, 1997). For 

example, a low diversity Boreal (cool water) fauna can be separated clearly from a highly 

diverse Tethyan (warmer water) fauna (Stevens, 1971; Hallam, 1977; Stevens & Fleming, 1978; 

Stevens, 1980; Crame, 1986, 1987; Stevens, 1989, 1990a, b, 1991). 

 

During the Middle and Late Jurassic, the Latady Basin occupied a position to the east of a 

volcanic arc (Thomson, 1982b), on the south-eastern edge of the Bay of Antarctica (Gardner & 

Campbell, 2002a) (Figure 26). Strata therein record a diverse, entirely marine fauna of 170 

species in 93 genera (Chapter 3 and references therein). It is dominated by molluscs, in 

particular bivalves (95 spp.), cephalopods (51 spp. – 28 ammonites, 23 belemnites), with 

relatively few gastropods (4 spp.), echinoderms (9 spp.), vertebrates (4 spp.), annelids (3 spp.), 

brachiopods (2 spp.), and one species each of an arthropod and a coral. Age-diagnostic taxa are 

known from the latest Early Bajocian (Teloceras, Stephanoceras), Bathonian – Callovian 

boundary (Retroceramus cf. stehni), mid Middle Callovian – Early Kimmeridgian (R. galoi), 

latest Early – Middle Oxfordian (Perisphinctes cf. antillarum), Late Oxfordian – ?Early 

Tithonian (Malayomaorica malayomaorica), mid Early – mid Late Kimmeridgian (R. sp. B cf. 

galoi), Early – early Late Tithonian (Pachysphinctes spp.), and latest Late Tithonian 



Chapter 6 Paleoebiogeography 

274 

(Blanfordiceras cf. wallichi). The following paleobiogeographic discussion is subdivided into 

those intervals from which age-diagnostic taxa are present. This approach allows greater 

precision for determining the timing of migration and evolution patterns. A detailed list of 

biogeographic relationships of Latady Formation taxa is presented in Appendix 6. 

Bajocian paleobiogeography 

At generic level the majority of taxa known in Bajocian strata of the Latady Formation have 

Tethyan affinities (23 taxa), 15 cosmopolitan, and two have New Zealand affinities. Bajocian 

assemblages are known from the Behrendt and Latady Mountains. The bivalve fauna is diverse, 

with 24 spp. in 16 genera, most of which were shallow benthic forms. All except one are 

Tethyan or cosmopolitan genera, and these include one taxon originally described from Europe, 

Pleuromya uniformis. Bivalves with Tethyan affinities include Grammatodon 

(Indogrammatodon), Oxytoma, Camptonectes, Liostrea, Spondylus, Vaugonia, and 

Corbicellopsis. ‘Pronoella’ is a new genus only known in New Zealand & Latady Formation (R. 

Gardner, in. prep). Ten bivalves are endemic at specific level, and six are also known from New 

Zealand. Pleuromya is the most abundant member of this fauna, with common Entolium, 

?Liostrea, Oxytoma and Camptonectes. 

Ammonite assemblages have Tethyan (Teloceras, Stephanoceras) and southern Alaskan 

(Megasphaeroceras) affinities (Quilty, 1970, 1982, 1983). Megasphaeroceras is also recognised 

as an East Pacific faunal index (Westermann & Riccardi, 1976; Quilty, 1983). Teloceras and 

Stephanoceras are distinct from the Northern Cordilleran faunas at specific level, and have close 

similarity to European forms (Quilty, 1983). The composition of the ammonites suggests links 

to European faunas through central America (Quilty, 1970, 1978; Thomson, 1980, 1981; Quilty, 

1982; Thomson, 1982b; Quilty, 1983), perhaps via the Hispanic Corridor (Smith, 1983) (Figure 

26). 

Brachiopods comprise a minor element of Latady faunas, both numerically and in diversity, 

similar to Middle Jurassic New Zealand assemblages (MacFarlan, 1992; Grant-Mackie et al., 

2000). Flabellirhynchia australensis is closely allied to a coeval form, F. concinna, from 

California (Quilty, 1972a, 1983). In contrast, the two other brachiopods are closely related to 

Aucklandirhynchia aucklandica, in a genus previously restricted to New Zealand. 

Tethyan links are also demonstrated by elements of the echinoderm fauna (Chariocrinus 

latadiensis, Diplocidaris sp., and Apiocrinus sp.). Chariocrinus was previously only known 

from Europe, and Diplocidaris from Europe and North Africa. 
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Three genera of belemnites are recorded: Belemnopsis, Hibolithes, and Pachyduvalia, all of 

which are constituents of the South Pacific belemnite province (Challinor, 1991). Strong links 

with New Zealand are demonstrated by a form closely resembling Hibolithes catlinensis. 

Except for the brachiopod genus Aucklandirhynchia and ‘Pronoella’ (R. Gardner in prep.), both 

nektonic and benthonic Bajocian genera from the Latady Formation are Tethyan or 

cosmopolitan. Whether the faunas are the first Tethyan influx into the Latady Formation (as 

seen in New Zealand Gardner & Campbell, 2002a), cannot be determined, as no older fauna is 

known. Despite the wide-ranging generic affinities, ten species are endemic, indicating some 

local evolution. Ammonite faunas are consistent with a circum-Pacific migration route, with a 

connection to Europe through Mexico (Quilty, 1970, 1982, 1983), via. the Hispanic Corridor, an 

open seaway at the tmie (Smith, 1983). Benthonic faunas show some links with the western 

Tethys, but most strongly are affiliated with New Zealand. 

Bathonian – Callovian paleobiogeography  

Sixty-four taxa occur within the Bathonian - Callovian boundary interval in the Latady 

Formation. Of those 64 taxa, 48 appear for the first time in the Latady Formation; 17 are of 

cosmopolitan affinity at generic level. Of further note, 16 genera are Tethyan, four are bi-polar, 

and eleven taxa indeterminate. Retroceramus has long been recognised as a bipolar genus (see 

Crame, 1987, and references therein), with similar yet distinct Boreal and Gondwanan groups. 

All retroceramids in this study are considered members of the Gondwanan group. Despite being 

recognised as a bi-polar genus, Retroceramus within the context of this study is considered an 

Indo-South West Pacific Subrealm index (e.g. Crame, 1987; Grant-Mackie et al., 2000). 

Retroceramus cf. stehni shows links with South America (Damborenea, 1990) and New Zealand 

(Hudson, 1999, 2003). Genera with Tethyan affinities that first appear in the Latady Formation 

at this time include aff. Cyathophylliopsis, Mesosaccella, Cucullaea (Idonearca), Pronoella, 

Trigonopis, and Neocrassina. Also recorded is a species originally described from Europe, 

Camptonectes auritus. At least 13 (nine genera, five orders) and possibly as many as 16 species 

are endemic, indicating more widespread local evolution. Five are also conspecific, or have 

strong affinities, with New Zealand forms (Belemnopsis aff. deborahae, B. aff. stevensi, 

Indogrammatodon sparsilineatus, Pinna kawhiana, Meleagrinella n. sp). Most genera are 

Tethyan or cosmopolitan, with bi-polar Retroceramus the only exception. Neocrassina marwicki 

is most similar to N. compressa from the Oxfordian of India (this study and Gardner & 

Campbell, 2002a), whereas Trigonopis stevensi has strong affinities with European forms (this 

study and Gardner & Campbell, 2002b). Tethyan affinities also are apparent in the belemnite 

fauna at generic level (Belemnopsis, Hibolithes, Dicoelites). Strong links to New Zealand are 
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shown by the presence of forms similar to B. deborahae and B. stevensi, strengthening 

Challinor’s (1991) suggestion of a South Pacific belemnite realm. Ammonites are depauperate 

and not discussed further. 

Middle Callovian paleobiogeography 

Faunas of mid Middle Callovian age are associated with the widespread byssate bivalve 

Retroceramus galoi and record an influx of 13 species from 12 genera (8 species are each 

represented by a single specimen). Retroceramus galoi is the most abundant taxon in the Latady 

Formation and is also widely dispersed around the southern to northeastern Gondwana margins, 

from South America to Indonesia (Boehm, 1912; Marwick, 1953; Hayami, 1960; Quilty, 1978; 

Damborenea, 1996). This distribution pattern is more extensive than the coeval South Pacific 

belemnite faunal province (Challinor, 1991). In contrast to its occurrences elsewhere, R. galoi is 

found almost exclusively with a diverse ‘shallow water’ fauna in the Latady Formation. The 

exception is one locality in the Behrendt Mountains (Q15), where the fauna is preserved in a 

siltstone with Belemnopsis sp. in association (Quilty, 1978). The remaining taxa have Tethyan 

or cosmopolitan affinities, except for the belemnite Duvalia aff. rhopaliformis, which has links 

with Madagascar. At the specific level, Myophorella cf. macnaughti compares most closely with 

the coeval New Zealand Myophorella macnaughti. The sole arthropod known from the Latady 

Formation, Cycleryon sp., is most likely an endemic species (Quilty, 1988). 

Oxfordian paleobiogeography 

Nineteen taxa appear for the first time in the Oxfordian, of which 14 have Tethyan affinities, 

three cosmopolitan, and one each of bi-polar, Indo-SW Pacific, and New Zealand affinities at 

generic level (Appendix Biogeo). ‘Paracerithium’ n. sp. is recognised as a new genus known 

only from the Latady Formation and New Zealand (R. Gardner pers. comm. 2002). Two 

ecologically and temporally separate faunas are recognized: a shallower, older assemblage 

characterised by ‘Paracerithium’ and Neocrassina (latest Early – Middle Oxfordian), and a 

deeper water, slightly younger group dominated by Malayomaorica malayomaorica and 

Retroceramus n. sp. A (Late Oxfordian – latest Early Kimmeridgian). The latter grouping is the 

first occurrence of the widespread ammonite-belemnite-byssate bivalve assemblage (Grant-

Mackie et al., 2000) in the Latady Formation. It is also the youngest first occurrence of the 

assemblage that appears elsewhere in Late Callovian – Early Oxfordian strata. Endemism is 

common in the benthos, whilst, as is expected, the cephalopods show wider ranging affinities. 

Two benthonic taxa are endemic at specific level in the deeper water fauna (R. n. sp. A & 

Pentacrinites n. sp.), whereas eight are endemic in the ‘shallow’ fauna (?Pronoella n. sp, 
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Neocrassina marwicki, N. ellsworthensis, Trigonopis stevensi, Indogrammatodon laudoni, 

Lopatinia n. sp, Camptonectes (Camptochlamys) n. sp, Vaugonia quiltyi)(see Chapter 5, 

‘Paracerithium’ assemblage). The abundance of endemic forms may only be apparent, caused 

by a lack of appropriate shallow facies in coeval southern Gondwanan strata. Moreover, the 

prevalence of the shallow sediments from Callovian to Early Oxfordian in the Latady Formation 

most likely precluded the establishment of the ammonite-belemnite-byssate bivalve assemblage, 

as it was strongly facies controlled, having been largely restricted to finer sediments (Crame, 

1987; Grant-Mackie et al., 2000). Links with New Zealand also are shown by the presence of 

‘Paracerithium’ n. sp., and a form similar to Tancredia allani. 

Kimmeridgian paleobiogeography 

Bivalves have Tethyan (Isocyprina), cosmopolitan (trigoniids, Propeamussium), bi-polar 

(Retroceramus), and Indo-SW Pacific (Malayomaorica) affinities. At the species level, two are 

endemic (Propeamusium lyonensis and Vaugonia orvillensis) whilst Iotrigonia vau and 

Retroceramus sp. B cf. galoi demonstrate links to the northeast with South Africa and west to 

New Zealand, respectively. Similar faunal exchange also is apparent in the belemnite faunas, 

with Pachyduvalia aff. pinguis, P. aff. agricolae and Duvalia sp. interpreted as having migrated 

to Antarctica via Madagascar, and two forms showing affinities with the New Zealand 

Hibolithes marwicki and arkelli. In contrast presence of endemic forms such as Propeamussium 

lyonensis, Vaugonia orvillensis, and Malayomaorica occidentalis (the latter known also from 

the Falkland Plateau Jeletzky, 1983) suggests local evolution in the Bay of Antarctica (Gardner 

& Campbell, 2002b) (Figure 26). 

Tithonian paleobiogeography 

Tithonian faunas are almost entirely represented by ammonites, with uncommon belemnites 

(Mutterlose, 1986), four endemic trigoniids (Kelly, 1995a), three indeterminate bivalves (this 

study), and another bivalve species probably present (Hunter pers. comm. 2001). Accordingly 

the following biogeographic analysis is based on the cephalopods only, all of which have 

Tethyan links. At the species level, the ammonite faunas show both South American and 

Himalayan affinities, with species close to Pachysphinctes americanensis and Aspidoceras 

euomphalum indicating the former, and P. linguiferus, Kossmatia tenuistriata, Blanfordiceras 

wallichi, Virgatosphinctes denseplicatus and V. frequens the latter. 
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SUMMARY 

Latady Formation faunas show Tethyan affinities as detailed in Table 43. Faunal links during 

Jurassic time for several different groups at generic and, in some instances, specific level have 

long been demonstrated between West Antarctica/South America and New Zealand (Willey, 

1973; Quilty, 1978, 1983; Mutterlose, 1986; Crame, 1987; Damborenea & Mancenido, 1992). It 

is not surprising, therefore, that the strongest faunal similarities of the Latady Formation are 

with coeval Murihiku assemblages from New Zealand. Three migration routes have been 

postulated for faunal connection with the Tethys during the Middle and Late Jurassic: the 

Hispanic Corridor (Smith, 1983), Trans-Ethyraean Seaway (Lamare, 1936; Arkell, 1956;  

referred to as the Gondic Corridor Krishna, 1994; and also in Gardner & Campbell, 2002a; 

Gardner & Campbell, 2002b), and southwest (out of the eastern end of the Tethys) entrained in a 

Tethyan-Pacific gyre (Valentine, 1973; Frakes, 1979; Stevens, 1980, 1997). By Bajocian times, 

Tethyan marine faunas had succeeded in migrating around the continental shelf of southern 

Gondwana (Gardner & Campbell, 2002a). Latady Bajocian ammonite faunas are consistent with 

a circum-Pacific migration route connecting to Europe via Mexico, most likely through the 

Hispanic Corridor (this study and Quilty, 1970; Thomson, 1980; Quilty, 1982; Thomson, 1982b; 

Quilty, 1983). Periods of high sea-level coincide with the appearance of Tethyan marine faunas 

around the continental shelf of southern Gondwana (this study and Stevens, 1997; Gardner & 

Campbell, 2002a, b). Two influxes of Tethyan bivalves occur; one in the Bajocian and one in 

the Bathonian - Callovian boundary of the Latady Formation and in New Zealand (Early - 

Middle Callovian in the latter, Gardner & Campbell, 2002a). The absence of those bivalves 

from South America, Australia, New Caledonia, New Guinea, and Indonesia suggests that the 

most likely route was via the Trans-Ethyraean Seaway (this study and Gardner & Campbell, 

2002b) (Figure 26). 

Table 43. Generalised biogeographic relationships of fauna in the Latady Formation through time. 

Age N. Z. Tethys S. America Indo-Pacific 
Tithonian  X X  

Kimmeridgian X X  X 
Oxfordian X X  X 
Callovian X X  X 

Bath. – Call. boundary. X X X  
Bajocian X X   

 

In contrast to the ammonites, the Bajocian benthonic forms and some belemnites show strong 

faunal links with New Zealand at specific level. In the later part of the Middle Jurassic, Tethyan 

biotic affinities remain strong. Whilst the occurrence of Retroceramus cf. stehni demonstrates 

links with South America and New Zealand, by far the strongest faunal relations continue with 
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the New Zealand region. The Latady Formation is important as it records diverse, shallow shelf 

faunas in the later part of the Middle Jurassic. This situation is in contrast to the coeval 

widespread, low-diversity, ammonite-belemnite-byssate bivalve facies stretching from the 

Himalayas to South America, including north-western Australia, New Caledonia, and the New 

Zealand Pahau, Waipapa, and Murihiku terranes (Grant-Mackie et al., 2000). It is not until the 

Late Oxfordian that the ammonite-belemnite-byssate bivalve facies controlled assemblage is 

recorded in the Latady Formation. This was likely due to a lack of suitable facies. Up until that 

time Tethyan affinities were dominant, whilst local endemism is still seen at specific level, and 

links to New Zealand were strong (particularly at specific level). The low diversity assemblages 

continued throughout the Kimmeridgian into the Middle Tithonian. Belemnites are consistent 

with a South Pacific faunal province as proposed by Challinor (1991) and show faunal links 

with NZ; whereas in the Late Tithonian, some Mediterranean affinities are apparent (Mutterlose, 

1986). The latest Tithonian is dominated by ammonites with South American and Himalayan 

affinities (Thomson, 1982b, 1983). 

The Tethyan faunal relationships of Latady ammonite assemblages may be explained either by a 

circum-Gondwana migration route, and/or by migration through the Trans-Ethyraean Seaway 

(Thomson, 1981, 1982b; Crame, 1987). Evidence for both is seen in the distribution of some 

benthonic bivalves. In particular, retroceramids are widespread around the Tethyan and Pacific 

margins of Gondwana, but notably absent from the east Africa-Cutch region; whereas, endemic 

Neocrassina marwicki is most similar to the coeval N. compressa from India. The distribution 

shown by retroceramids and Malayomaorica spp. is also consistent with migration on the 

postulated Tethyan-Pacific gyre (Valentine, 1973; Frakes, 1979; Stevens, 1980, 1997). Although 

this current direction contradicts that shown in Figure 26, it cannot be entirely discounted, and 

the current may have been a seasonal feature, or occurred at a different depth to those illustrated. 

Current directions shown on Figure 26 are those of Parrish (1992), and are consistent with those 

of Leinfelder (2002, p. 480, Fig. 4). 

The strong affinities with Andean faunas sometimes shown by the ammonites are not seen in the 

benthos, with only three forms showing specific similarity (Retroceramus cf. stehni, R. galoi, 

and Pleuromya uniformis). Instead strong faunal affinities exist with the New Zealand Murihiku 

Terrane. Such links are interesting, as the Murihiku occupied a fore-arc position outboard of a 

volcanic arc (Ballance & Campbell, 1993), in contrast to the intra-continental, and then back-arc 

position of the Latady Formation in the Bay of Antarctica (Figure 26). These faunal similarities 

are best explained by migration from the Tethys along the Trans-Ethyraean Seaway and then 

entrainment of larvae on the Lord Howe Current (Figure 26), with perhaps some migration 

around the eastern end of Gondwana as preferred by Crame (Crame, 1987) and Stevens 
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(Stevens, 1980, 1997). North Pacific links seen in New Zealand (Fractoceramus, Hijitrigonia, 

Grant-Mackie et al., 2000; Neocrassina, Gardner & Campbell, 2002b) are not apparent in the 

Latady Formation. Hence, the Lord Howe Current most likely acted as a barrier. 

In conclusion, the Latady Formation faunas are essentially Tethyan and show strong links with 

coeval benthonic, and in some respects, nektonic (e.g. belemnite) faunas of New Zealand (see 

Table 43). Middle Jurassic ammonite faunas are consistent with a circum-Pacific migration 

route with a connection to Europe via Mexico through the Hispanic Corridor, and Late Jurassic 

ammonite faunas show both South American and Himalayan affinities (Table 43). In contrast, 

two distinct periods of Tethyan faunal influx occurred contemporaneously with sea-level 

transgressions (Bajocian and Bathonian – Callovian boundary, Haq et al., 1987). The migration 

route for the two Tethyan influxes was along the Trans-Ethyraean Seaway, which was most 

likely a short-lived epicontinental seaway during transgressions (Gardner & Campbell, 2002b). 

From the Oxfordian into the Tithonian, the widespread, Indo-Pacific Subrealm, low diversity, 

ammonite-belemnite-byssate bivalve assemblage dominated. These bivalve facies appear 

elsewhere earlier in the Callovian (e.g. Grant-Mackie et al., 2000). Additionally a number of 

endemic species are recorded in Bajocian - Tithonian strata (30 species, Appendix 6), indicating 

continuous local evolution within the Bay of Antarctica. In particular, the appearance of 13 new 

taxa during the relatively short Bathonian - Callovian boundary interval suggests rapid 

speciation. 

The strong faunal overlap between Latady and Murihiku suggests that the distance between the 

two during the Middle and Late Jurassic may have been much closer than that generally 

believed, and is shown in Figure 26. Alternatively if the distance show in Figure 26 is correct, 

then the ‘proto-Antarctic Peninsula’ (consisting of arc volcanics), which lay in a position 

offshore of the Gondwana coast, may have created conditions conducive to open faunal 

exchange between the two. 



 Figure 26.  Paleogeographic map of the world during the Middle-Late Jurassic (180-135 Ma) after Stevens (1997),
 showing the position and direction of postulated ocean currents after Parrish (1992).    
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Chapter 7 

CONCLUSIONS, FUTURE WORK 
Conclusions 

The Latady Formation fauna is now known to be diverse. This study has: 

i. described at least 15 and probably as many as 36 species as new; 

ii. described or recorded for the first time from the Latady Formation 82 taxa including the 

first marine reptile, semionotid fish, gastropods, ophiuroids, cidaroid, and goniasterid 

echinoderms; and 

iii. increased the total known fauna from 110 to 177 species from seven phyla. 

Collection of new material for 42 previously described species has led to: 

i. additions and/or amendments to the original taxonomic descriptions; and 

ii. increased the known geographic ranges of many species. 

The collection of the study material has added considerably to the known Jurassic biodiversity 

of the Antarctic Peninsula. 

 

The biostratigraphy of the Latady Formation is now both better constrained and more 

completely understood as a result of work undertaken in this study including: 

i. detailed collecting and logging of sections; 

ii. identification of additional age-diagnostic taxa (e.g. Malayomaorica occidentalis); and 

iii. integration of biostratigraphic ranges of Latady taxa shared with the better known New 

Zealand and South American Middle and Late Jurassic regimes. 

This study has established the presence of Bathonian and Callovian taxa, and has further 

verified the presence of Bajocian, Oxfordian, Kimmeridgian, and Tithonian age strata. 

Furthermore, all ages that were initially assigned to the Heterian are revised, and have been 

correlated with the international scheme. A new greater minimum thickness for the formation is 

determined as 2840 m. 

 

The paleoecologic and paleoenvironmental analyses of this study is the most comprehensive 

undertaken for the Latady Formation. Collectively, the fauna, taphonomic signatures, 

assemblages, sediments, and sedimentary structures record: 

i. a diverse fauna with 15 assemblages delineated; 

ii. terrestrial, nearshore, inner- and mid- to offshore, distal-shelf settings; 
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iii an increase in depth from inner- to mid-shelf settings in the Bajocian, through outer-mid 

shelf in the Kimmeridgian to outer-shelf depths in the Tithonian; and 

iv. bivalve species abundance and diversity is strongly depth controlled, with both dropping 

off sharply at depths greater than 100 m in the Latady Formation, similar to coeval 

occurrences in Europe (e.g. Hallam, 1975, 1976). 

The primary controlling influence on sea-level in the Latady Formation basin was local 

tectonism. Initial intracontinental rifting was followed by more widespread, subduction-related 

back-arc rifting. No evidence of eustatic cycle influence was identified in the sedimentologic 

record. 

 

Paleobiogeographic analysis has: 

i. demonstrated the Tethyan generic links; 

ii. identified an alternative migration route for Tethyan elements to the Latady Formation 

area during the global Bajocian and Callovian transgressions, through the Trans-

Ethyraean Seaway; 

iii. demonstrated strong Late Jurassic, and reinforced already recognised Middle Jurassic 

New Zealand links at species level; 

iv. shown that the widespread cephalopod-byssate bivalve biofacies occurs later in the 

Latady Formation than in other southern Gondwanan sequences; and 

v. revealed that the Bay of Antarctica was a region of local evolution at species level. 

Future work 

The suggestions made below outline a method by which a much more complete spatial, 

temporal, faunal, biostratigraphical, paleoecological, paleoenvironmental, and 

paleobiogeographical understanding of the Latady Formation can be attained. More work is 

needed both in the laboratory and the field. Recommended laboratory based studies are as 

follows: 

1. Further work on the identification of ammonites collected in this study. 

2. Appraise other collections of Latady material (largely undescribed) housed at BAS 

(Cambridge), UTGD (Hobart), Smithsonian Institution (Washington, D. C.), to identify material 

and determine if any new species are held therein. 

3. Incorporate unappraised Sweeney Mountain, Lassiter, and Black Coast Latady Formation 

collections (at BAS) into the biostratigraphic, paleogeographic, paleobiogeographic, and 

paleoenvironmental analyses. 



Chapter 7 Conclusions/Future Work 

285 

4. Compare and contrast sedimentological and paleontological characteristics of the coeval to 

younger sedimentary sequences in Larsen Basin that lies to the north of Latady strata. 

5. Investigate the Cape Framnes (p. 21) assemblage further, as well as localities in between, to 

ascertain the geographic extent of the Latady Formation. 

6. Integrate other concurrent BAS studies on sedimentology and geochronology (radiometric 

anaylses) to further elucidate nature and timing of processes that formed and infilled the Latady 

basin. 

Further fieldwork is needed in the Latady Formation: 

1. To collect from areas both currently uncharted and already worked on to attempt to locate 

more age-diagnostic ammonites and bivalves. Such faunas would allow testing of: 

i. the biostratigraphic framework presented here, in particular for the Bathonian, Callovian, 

Oxfordian and early Kimmeridgian; and 

ii. the proposed lithofacies and assemblage models. 

 

2. To focus on lower parts of the formation that are intercalated with the Mount Poster 

Formation, and Cape Zumberge using bivalves to delimit the lower and upper boundaries of the 

Latady Formation. 

 

3. To investigate postulated early Latady Formation sedimentation on the English Coast. 
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APPENDIX 1 

LIST OF CONVERSION OF FIELD 
NUMBERS TO BAS NUMBERS 

 

 

The following lists detail field numbers, conversion to British Antarctic Survey labelling system 

numbers and strike and dip of sedimentary beds. No magnetic declination was set when 

measuring strike in the field. Instead, raw measurements were adjusted back in the laboratory. 

Adjustments amount is as follows: 

Behrendt Mountains  30° 

Hauberg Mountains  27° 

Wilkins Mountains  25° 

Latady Mountains  23° 

 

 

 



Appendix 1 Field Locality Data
Field label BAS label FIELD CORRECTED

STRIKE STRIKE DIP
BEHRENDT MOUNTAINS
R7501.X R7501.1 Q11a 94 124 88 NE
R7516 R7501.2 98 128 80 NE
R7517 R7501.3 ?98 ?128 steep NE

R7504 R7502.1 93 123 70 E
R7503 R7502.2 ?93 ?123 ?70E
R7502 R7502.3 ?93 ?123 ?70E

R7505 R7503.1 94 124 50 E

R7506 R7504.1 94 124 steep ?E
R7511 R7504.2 95 125 75 NE
R7512 R7504.3 Q9,Th64 100 130 70 NE

R7518.A R7505.1 88 118 67 E
R7518 R7505.2 Q10,Th63 86 116 62 NE
R7518.B R7505.3 86 116
R7526 R7505.4 ?110 ?140 ?50 E
R7525 R7505.5 70 100 75 E
R7524 R7505.6 72 102 75 E
R7523 R7505.7 - - -
R7522 R7505.8 72 102 75 E
R7510 R7505.9 72 102 -
R7509 R7505.10 90 120 -
R7508 R7505.11 92 122 steep ?E
R7507 R7505.12 92 122 -

R7519 R7506.1 78 108 steep
R7519.A R7506.2 78 108 -
R7520 R7506.3 Q1, ?Th62 54 84 70 W
R7521 & A R7506.4 50 80 72 W
R7540 R7506.5 - - -
R7539 R7506.6 - - -
R7538 R7506.7 - - -
R7535 R7506.8 Q10 95 125 80 NE
R7537 R7506.9 94 124 78 N
R7536 R7506.10 - - -
R7534 R7506.11 90 120 -
R7533 R7506.12 90 120 -

Mt. Hirman
R7527 R7507.1 Q7, Th65.1,2 - - -
R7528 R7507.2 96 126 70 S
R7529 R7507.3 - - -
R7531 R7507.4 - - -
R7532 R7507.5 - - -
R7530 R7507.6 Q6, Th65.20-42 - - -
summit 110 140 steep ?S
R7515 R7507.7 c.100 c.140 steeply SW
R7514 R7507.8 - - -
R7513 R7507.9 100 130 -
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Appendix 1 Field Locality Data
Field label BAS label FIELD CORRECTED

STRIKE STRIKE DIP

HAUBERG MOUNTAINS
Bean Peaks
R7556 R7508.1 V99 75 102 89 E
R7557 R7508.2 72 99 steep NE
R7558 R7508.3 70 97 60 N
R7559, A R7508.4 69 96 50 N
R7566 R7508.5 64 91 50 N
R7565 R7508.6 - - -
R7564 R7508.7 - - -
R7563 R7508.8 67 94 -
R7562 R7508.9 58 85 70 N
R7541.B R7508.10 - - -
R7541 R7508.11 81 108 -
R7541.A R7508.12 81 108 steep NE
R7560 R7508.13 - - -
R7561 R7508.14 - - -
R7542 R7508.15 - - -
R7542.A R7508.16 - - -
R7543 R7508.17 Ke112 50 77 steep NE
R7544 R7508.18 50 77 steep NE
R7545 R7508.19 50 77 steep NE
R7546 R7508.20 74 101 steep NE
R7547 R7508.21 71 98 steep NE
R7548 R7508.22 70 97 steep NE

Qtz - - -
R7552 R7508.23 66 93 steep NE
R7551 R7508.24 c. 66 c. 93 steep NE
R7553 R7508.25 c. 66 c. 93 steep NE
R7554 R7508.26 c. 66 c. 93 steep NE
R7555 R7508.27 c. 66 c. 93 steep NE

R7573 R7509.1 61 88 c.80SE
R7572 R7509.2 61 88 c.80SE

R7574 R7510.1 73 100 -

R7567 R7511.1 67 94 71N
R7568 R7511.2 71N

R7550 R7512.1 87 114 37S
R7549 R7512.2 71 98 85S

USGS Spot Height 'CYNDIE'
R7571 R7513.1 74 101 steep S
R7569 R7513.2 74 101 steep S
R7570 R7513.3 68 95 steep S

R7577.E R7514.1 C5 c. 99 c. 126 c. 8 SW
R7577.D R7514.2 c. 99 c. 126 c. 8 SW
R7577.C R7514.3 c. 99 c. 126 c. 8 SW
R7577.B R7514.4 c. 99 c. 126 c. 8 SW
R7577.A R7514.5 c. 99 c. 126 c. 8 SW
R7577 R7514.6 99 126 8 SW
R7578.D R7514.7 - - shallow SW
R7578.C R7514.8 ?110 ?137  8 SW
R7578.B R7514.9 - - shallow SW
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Appendix 1 Field Locality Data
Field label BAS label FIELD CORRECTED

STRIKE STRIKE DIP
R7578 & E R7514.10 - - shallow SW
R7578.A R7514.11 - - shallow SW
R7578.F R7514.12 - - shallow SW
R7578.G R7514.13 - - shallow SW
R7578.H R7514.14 52 79 shallow SW

Janke  Nunatak
R7575.C R7515.1 - - -
R7575.B R7515.2 - - -
R7575.A R7515.3 - - -
R7575 R7515.4 - - -
R7575.D R7515.5 - - -
R7575.E R7515.6 130 157 -
R7576 R7515.7 - - -
R7576.A R7515.8 ?49 ?76

Cape Zumberge
R7579 R7516.1 V111 ?132 ?159 ?85E
R7579.A R7516.2 V111 ?69 ?96 -
R7579.B R7516.3 V111 - - -

Novocin Peak
R7582 R7517.1 - - -
R7582.A R7517.2 75 102 85 S
R7582.B R7517.3 c. 75 c. 102 c. 85 S
R7582.C R7517.4 82 109 47 S
R7582.D R7517.5 83 110 64 S
R7582.DH R7517.6 c. 83 c. 110 c. 64 S
R7582.E R7517.7 c. 82 c. 110 S
R7583.G R7517.8 82 109 34 N
R7583.F R7517.9 84 111 29 N
R7583.E R7517.10 82 109 c. 30 N
R7583.D R7517.11 - - -
R7583.C R7517.12 82 109 36 N
R7583.B R7517.13 84 111 30 N
R7583.A R7517.14 84 111 57 N
R7583 R7517.15 90 117 72 N
R7585 R7517.16 79 106 31 N
R7585.A R7517.17 89 116 N
R7585.B R7517.18 c. 90 c. 117 N
R7580.D R7517.19 c. 71 c. 98 shallow N
R7580.C R7517.20 c. 71 c. 98 shallow N
R7580.B R7517.21 c. 71 c. 98 shallow N
R7580.A R7517.22 71 98 3 N
R7580 R7517.23 c. 71 c. 98 steep S
R7581 R7517.24 - - -
R7581.A R7517.25 ?30 ?57 15 S
R7581.B R7517.26 ?30 ?57 c. 15 S
R7581.C R7517.27 ?30 ?57 c. 15 S
R7581.D R7517.28 ?30 ?57 c. 15 S
R7581.E R7517.29 ?30 ?57 c. 15 S

R7584 R7518.1 81 108 43 N
R7584.A R7518.2 81 108 59 N
R7584.B R7518.3 c. 81 c. 108 c. 50 N
R7584.C R7518.4 c. 82 c. 109 c. 50 N
R7584.D R7518.5 c. 83 c. 110 c. 50 N

304



Appendix 1 Field Locality Data
Field label BAS label FIELD CORRECTED

STRIKE STRIKE DIP

'Long Ridge'
R7587 R7519.1 V112 86 113 44 S
R7587.A R7519.2 c. 70 c. 97 S
R7587.B R7519.3 62 89 S
R7587.C R7519.4 82 109 32 N
R7587.D R7519.5 82 109 10 N
R7587.E R7519.6 69 96 39 S
R7587.F R7519.7 86 113 steep S
R7587.G R7519.8 79 106 steep S
R7587.H R7519.9 81 108 33 S
R7587.I R7519.10 74 101 25 S
R7587.J R7519.11 71 98 32 S
R7587.K R7519.12 69 96 31 N
R7587.L R7519.13 79 106 40 N
R7587.M R7519.14 68 95 20 N
R7587.N R7519.15 71 98 50 N
R7587.O R7519.16 59 86 48 N
R7587.P R7519.17 45 72 20 N
R7587.Q R7519.18 35 62 21 S
R7587.R R7519.19 c. 38 c. 65 c. 22 S
R7587.S R7519.20 c. 38 c. 65 c. 22 S
R7587.T R7519.21 40 67 24 S
R7587.U R7519.22 71 98 32 N
R7587.V R7519.23 90 117 40 N
R7587.W R7519.24 58 85 45 S
R7587.X R7519.25 61 88 80 S
R7587.Y R7519.26 59 86 67 S
R7587.Z R7519.27 20 47 21 S
R7588 R7519.28 82 109 20 S
R7588.A R7519.29 70 97 25 S
R7588.B R7519.30 c. 73 c. 100 N
R7588.C R7519.31 c. 73 c. 100 N
R7588.D R7519.32 72 99 N
R7588.E R7519.33 74 101 50 N
R7588.F R7519.34 74 101 50 N
R7588.G R7519.35 c. 78 c. 105 N
R7588.H R7519.36 84 111 steep N
R7588.I R7519.37 85 112 72  N
R7588.J R7519.38 85 112 72  S
R7588.K R7519.39 84 111 72  N
R7588.L R7519.40 79 106 72 S
R7588.M R7519.41 75 102 72  N
R7588.N R7519.42 72 99 72  N
R7588.O R7519.43 c. 73 c. 100 c. 70 N
R7586.P R7519.44 c. 73 c. 100 c. 70  S
R7586.O R7519.45 c. 73 c. 100 c. 70  S
R7586.N R7519.46 c. 73 c. 100 c. 70  S
R7586.M R7519.47 c. 73 c. 100 c. 70  S
R7586.L R7519.48 c. 73 c. 100 c. 70  S
R7586.K R7519.49 70 97 68 S
R7586.J R7519.50 c. 73 c. 100 steep N
R7586.I R7519.51 77 104 steep  N
R7586.H R7519.52 c. 73 c. 100 steep  N
R7586.G R7519.53 c. 73 c. 100 steep  N
R7586.F R7519.54 c. 73 c. 100 steep  N
R7586.E R7519.55 c. 73 c. 100 steep  N
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Appendix 1 Field Locality Data
Field label BAS label FIELD CORRECTED

STRIKE STRIKE DIP
R7586.D R7519.56 c. 73 c. 100 steep  N
R7586.C R7519.57 c. 73 c. 100 steep  N
R7586.B R7519.58 c. 73 c. 100 steep  N
R7586.A R7519.59 69 96 steep  N
R7586 R7519.60 71 98 steep  N

WILKINS MOUNTAINS
R7589 R7520.1 Ro479 54 79 51 S
R7589.A R7520.2 78 103 49 S

R7590 R7521.1 26 51 61 S
R7590.A R7521.2 24 49 70 S

R7591 R7522.1 ?Ro488 24 49 steep E 
R7591.A R7522.2 - - -
R7591.B R7522.3 30 55 steep E 
R7591.C R7522.4 29 54 steep E 
R7591.D R7522.5 c. 27 c. 52 c. steep E
R7591.E R7522.6 c. 27 c. 52 c. steep E
R7591.F R7522.7 c. 27 c. 52 c. steep E
R7591.G R7522.8 c. 27 c. 52 c. steep E
R7591.H R7522.9 c. 27 c. 52 c. steep E
R7591.I R7522.10 c. 27 c. 52 c. steep E

LATADY MOUNTAINS
Type section
R7592 R7523.1 40 63 70? SE
R7592.A R7523.2 c. 40 c. 63 c. 50 NW
R7592.B R7523.3 40 63 45 NW
R7592.C R7523.4 31 54 85 NW
R7592.D R7523.5 30 53 79 NW

Mount Hassage
R7593 R7524.1 - - -

Prefix Q: localities from Quilty 1978, except Q1, which is from Quilty 1972a, b
Prefix C, Ke, Ro, Th, V: localities from 1977-78 USGS Expedition
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APPENDIX 2 

LATEX TECHNIQUE 
Latex rubber is used as a replacement for the shell so that I had a ‘positive’ representation of the 
original shell to make morphologic descriptions.  Latex is a good material for this as when 
applied in its liquid form it fills the mould and sets to a solid rubber, yet remains flexible enough 
when dry to be able to extract it from tight constrictions.  For smaller specimens such as crinoid 
columnals, Astartids and trigoniids I used a microscope when applying latex; this ensured that I 
could see that every surface was covered.  For larger specimens such as Retroceramids this was 
unneccessary. 
A squirt of Rotring black ink was added to the latex and mixed in thoroughly (it is much easier 
to do this in a small jar).  Blackened latex allows you to see what is going on better during the 
drying procedure, and probably more importantly, a black latex cast gives greater definition 
(when coated with ammonium chloride) for black and white photographs. 
Method 
Microscope set to approx. x6.  Use the microscope throughout this procedure (for small 
specimens only). 
If necessary make a well out of plasticine around the specimen.  Brush either water or ammonia 
over the shell (especially the hinge area if relevant).  Ammonia works best, but ensure there is 
no excess fluid on the specimen, soak up with tissue if necessary. 
Dip the eye of a needle or the end of a dental instrument into undiluted latex.  Then place the 
needle at one end of the hinge and let the latex run into the hinge from there.  The capillary 
action of the ammonia will draw the latex through the hinge.  Repeat this process until the hinge 
is full. 
While the latex in the hinge is still in its fluid form, use the eye of the needle or a larger 
instrument (I don’t recommend using a brush, as brushes have a tendency to create bubbles, the 
end of a pencil is very good) to apply a thin film (1-2mm) of latex over the remainder of the 
shell. 
At this stage it is essential to keep watching the hinge under the microscope.  Occasionally small 
troughs may appear on the surface as the latex dries.  This is the beginning of the formation of 
air tubes.  As soon as the troughs start to appear fill them up with latex. 
At this stage let the specimen dry (overnight usually) then fill the plasticine well up with as 
much latex as required.  Leave this to dry, which can take up to a week depending on the 
thickness of the latex, but 3 to 4 days is more the norm.  When dry lift the latex from the ventral 
margin of the shell upwards. 
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APPENDIX 3 

FAUNAL SPECIMEN LIST 
 

The following details the fauna of the Latady Formation in the left column, specimen numbers 

and additional locality data are recorded in the right column. 

 

 

 



Appendix 3 Faunal Specimen List
Taxon Specimens
Phylum CNIDARIA
aff. Cyathophylliopsis delabechei R7519.50.13

Phylum ANNELIDA
Rotularia (?Austrorotularia) sp. R7503.1.2, 5 R7504.1.4, 9, 20, 21, 31, 36, 78, 81 R7504.2.2 R7505.5, 8, 9 R7505.7.1, 2, 4, 5, 7-

10, 12-14, 16, 17, 19R7505.11.15 R7505.12.7, 14, 22-28, 36, 37 R7507.1.1-11 R7507.2.1 
R7507.3.6-8 R7507.6.4, 5, 7, 13, 15-17, 19, 20, 22, 24, 25, 38, 44, 48 R7507.7.11, 19 R7519.5.1, 
8, 30R7519.10.4, 6 R7519.16.1-20 R7519.17.1-72 R7519.18.1 R7519.20.1-4R7519.21.6  
R7519.23.9, 11 R7519.24.7, 14, 19, 21, 39 R7519.26.1-14 R7519.27.1-20 R7519.32.1-5 
R7519.35.1-18 R7519.44.21 R7519.46.1 R7519.52.1-5 R7519.54.20 R7519.57.1-73 
R7519.60.21, 22 R7522.6.23, 25, 31R7522.8.7 R7522.9.6-8 R7523.3.3, 15, 19-21, 23.

Serpula  (Cycloserpula) sp. R7516.2.17R7522.10.53
Dorsoserpula  sp. R7505.2.114R7506.5.6, 11, 12R7506.8.21, 107R7517.8.1, 4R7518.2.2, 3, 49R7519.45.2a-

eR7519.50.3, 12, 15R7519.54.6, 8-19 R7519.55.1 R7519.56.20, 26, 27, 32, 36R7522.9.2, 
3R7523.3.17

Phylum BRACHIOPODA
Aucklandirhynchia cf. aucklandica R7504.3.87 R7506.8.45, 67, 68, 101, 106-112, 118 R7506.10.11 R7517.12.43 R7517.27.4, 8 

R7519.41.27, 45, '46
cf. Aucklandirhynchia sp. indet. R7523.3.5, 6, 9, 11, 12, 16-18, 20, 21, 23
Flabellirhynchia australensis 'R7507.3.7'R7507.4.4 R7507.6.1 - 48

Phylum MOLLUSCA
BIVALVIA
'Paracerithium' n. sp. R7504.3.12, 13, 15, 16, 32, 46, 65, 75, 77, 79, 87-126, 128-144, 169 R7507.7.2, 12, 29 
?Rissoidae gen. et sp. indet. R7519.17.11, 13a, 24, 25, 32, 52, 53b, 59 R7519.20.1 R7519.24.14, 32 R7519.57.20, 22, 52, 
?Acteonoidea gen. et sp. indet. R7519.57.22a-d
Gastropoda gen. et. sp. indet. R7520.1.24
Nuculana  spp. R7519.5.8R7519.16.6, 10R7519.17.10, 43, 46, 58, 59, 68, 69R7519.24.8, 36R7519.35.5, 7, 

17R7519.37.6R7519.52.1-5R7519.57.5, 19, 27, 30, 41, 43, 52, 54, 63, 68, 
73R7519.60.42R7522.8.7Q(1), 9, (17)

Mesosaccella  sp. R7519.37.6
Parallelodon sp. R7505.2.33, 96 R7505.4.25 R7506.8.5, 39, 40, 116 R7519.41.5, 9, 10, 12, 16, 28, 31, 32, 34, 55, 
Parallelodontinae gen. et. sp. indet. Q(4)
Grammatodon (s.l.) sp. R7505.2.32, 35, 36R7506.4.3R7506.8.96
Grammatodon (s.l.) sp. indet. Q9 (= R7504)
Grammatodon (Indo.) sparsilineatus R7504.3.42, 59, 67, 76, 84, 157, 158 R7507.7.11 R7519.20.3 R7519.23.2 R7519.26.7 

R7519.57.2, 7, 29, 40, 54, 58, 63 R7522.9.7, 8
Grammatodon (Indo.) laudoni R7504.1.83, 89 R7504.3.55, 85, 130, 175
Grammatodon (Indo.) sp. Q(17)
Cucullaea (Idonearca) sp. R7519.41.14, 19
Lopatinia (s.l.) n. sp. R7504.1.38
Modilous n. sp. R7519.35.4, 9R7519.57.43
Modiolus sp. Q9 (= R7504)
Pinna kawhiana R7504.3.82, 83, 176, R7519.57.32-37, Q3, Q9
Pinna n. sp. R7505.2.70 R7505.5.1 R7506.5.1, 2, 3, 5 R7506.6.5 R7506.8.19, 20, 22, 23, 24, 72, 119 
Retroceramus  galoi R7501.1.3 R7501.3.1-23 R7504.1.16-19 R7504.3.31-34, 37, 38, 40, 43, 47, 49, 50, 52-54, 56, 61, 

65, 68, 70-73, 77, 79, 80, 85, 86, 88, 89, 102, 103, 127, 155, 156, 159-165, 169, 170, 172Q(2, 3, 
4, 13, 15-17, 20-22)Th64.9Th.65.48, 49 R7512.2.7, 16-18

Retroceramus n. sp. A. R7508.1.1-20 R7508.2.1-36 R7508.3.3-7 R7508.4.1-55 R7508.5.1-5 R7508.6.1-26 R7508.7.1-34 
R7508.8.1, 2 R7508.9.1-56 R7508.10.1-3 R7508.14.9 R7508.15.1-68 R7508.16.1 R7508.18.1-14 
R7508.19.1-5 R7508.20.1-79 R7508.21.1-44, 207-210 R7508.22.1 R7508.23.1 R7508.24.1-29 
R7508.25.1-12 R7508.27.1-27 R7509.1.6-31 R7509.2.1-38 R7512.1.1-6, 8-10 R7519.50.2-5, 11, 
13-15 R7513 3 1-11
If BAS locality information not given or in brackets, it was not found on this project.  If Q specimen 
numbers are given, specimen(s) were discussed in this study
If Q locality given, specimen(s) were not discussed in this study.  If Q locality given in brackets, not 
visited in this project
If Q no. listed & R no. in brackets, locality visited but taxon not found in this project. Inverted 
commas denote tentative identifications

Retroceramus cf. stehni R7517.2.1-4 R7517.3.1-10 R7517.5.1, 2, 6-8, 11, 12, 15, 17, 22, 24, 26-28, 31-35, 39-42, 52 
R7517.6.1-6 R7517.7.1 R7517.8.9, 10, 12 R7517.9.1-3 R7517.10.1 R7517.12.1, 2, 4-14, 16-18, 
20, 22, 23, 26-43, 45-57, 59, 63, 65, 69-72, 74-76, 79, 81, 82-84 R7517.14.17 R7517.15.1, 3-7, 
10, 14, 15, 17-21, 29, 30 R7517.19.2 R7517.20.1, 2, 5, 6, 10, 11, 13 R7517.22.1 R7519.3.2 
R7519.5.8 R7519.7.1-3, 7, 8 R7519.21.2 R7519.41.1, 2, 4, 6, 8, 14, 15, 18, 20, 23-25, 27, 33, 36, 
39-40, 42, 50, 51, 56, 57, 59, 63, 66-68, 71-74, 78 R7519.43.1, 2, 4, 5 R7519.44.3, 5, 8, 11, 12, 
14, 15, 17, 18, 22, 23 R7519.45.1-12 R7519.46.5, 7 R7519.47.1-3, 5-10 R7519.48.1-6, 8, 9, 14 
R7519.54.1-3, 6, 8-19 R7519.55.1, 3 R7519.56.1-9, 13-15, 18-23, 26, 27, 29, 32, 33, 36 
R7519.57.1, 66 By10.3, 46 By21.8 By23.1, 5-7, 12, 13 Th19.3, 6, 9

Retroceramus 'subhaasti Th65.43
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Appendix 3 Faunal Specimen List
Taxon Specimens
Retroceramus ?cf. galoi R7518.1.1R7518.2.1-6, 13, 14, 17, 33, 44, 46, 51, 52, 61 R7518.3.1 R7518.4.1 R7518.5.1, 5-10

Retroceramus aff. galoi R7514.1.1-4 R7514.2.1-11 R7514.3.2-6, 8 R7514.4.1, 2 R7514.7.1 R7514.8.1-47 R7514.9.1-34 
R7514.10.1-18 R7514.13.1 R7514.14.1-28

Retroceramus  sp. indet. B. R7521.1.4 R7521.2.3R7522.6.17, 18 
Retroceramus  sp. indet. C R7522.8.1
Retroceramus sp. indet. D R7522.5.2, 13R7522.10.1, 13 
?Retroceramidae R7516.1.101, 104, 105 R7516.2.22 R7516.3.4
Oxytoma trechmanni 'R7504.3.44' R7505.2.8, 9, 81, 82 R7505.4.16, 26 R7505.5.2, 3R7505.7.2, 4, 5, 7-10, 12-14, 16, 

17, 19R7505.11.1, 8, 10-13, 17 R7505.12.46, 47 R7506.4.5 R7506.5.4 R7506.8.1-18, 34, 35, 49, 
52, 53, 76, 84 R7506.10.9-11 R7507.3.4 R7507.6.42.R7517.27.7

Oxytoma  n. sp. R7505.5.3 R7505.11.1, 8, 12 R7506.8.52, 53
?Oxytoma sp. indet. Q11A (= R7501.1)
Meleagrinella n. sp. R7504.3.37, 75R7519.5.25R7519.16.2, 11, 12R7519.16.2, 11, 12R7519.17.7, 12, 16, 18, 32, 34, 

35, 37, 40, 60, 66R7519.27.1, 2, 4, 6-8, 10, 11, 14-19R7519.30.1R7519.35.3, 12, 13, 
16R7519.37.3, 6, 7, 9, 10 R7519.57.22R7519.60.2, 4, 5, 7-11, 17-21, 23, 26, 28-33, 35-37, 40, 42-
44 R7520 1 6 8

?Meleagrinella juv. sp. indet. Q11A (= R7501.1)
?Oxytomidae gen. et sp. indet. R7516.1.98, 100 R7519.57.1, 5, 12, 19, 20, 22, 23, 25, 27, 28, 30, 40, 41, 43, 45, 50, 51, 53, 54, 
Entolium (s.s.) spedeni R7503.1.1 R7504.3.36, 166, 167 R7505.2.30, 31, 39, 40, 84-91, 120 R7505.4.18, 27 R7505.7.1-

10, 12-19R7505.11.1-7, 9-19 R7505.12.21-29, 37 R7506.8.51R7519.5.1, 3, 8, 21 R7519.10.2 
R7519.11.10 R7519.12.2-4R7519.13.9, 11, 12 R7519.16.2, 6, 10, 12, 13R7519.17.4-6, 13, 17, 23
26, 28, 33, 35, 39, 42, 46, 47, 54, 59, 67, 70 R7519.19.5 R7519.20.1, 4, 
12R7519.23.2R7519.35.5, 7, 10, 14, 17 R7519.37.2, 4, 8 R7519.39.1 R7519.41.15, 38 
R7519.54.20R7519.55.1, 3R7519.56.11 R7519.60.3, 7, 9, 32, 33, 42R7520.1.45 R7522.2.15, 
16R7522 6 13 R7522 9 6 8 10 13

Entolium (s.s.)  lackeyi R7507.6.4, 11, 17, 20, 21, 24, 28, 30, 33 R7507.7.7-10, 18, 21-26
Entolium (s.s.) sp. Q9 (= R7504)
cf. Entolium Lyon Nunataks
Propeamussium lyonensis Lyon Nunataks
Camptonectes (s.s.) robusta R7505.2.27 R7506.8.36, 38, 50, 51, 76, 79 R7507.6.16, 24, 38, 44
Camptonectes (s.s.) grandis R7505.2.142 R7505.4.28 R7505.5.4 R7505.7.6 R7505.12.19-21 R7506.5.7 R7506.6.7 
Camptonectes (s.s.) auritus 'R7517.19.1''R7517.28.3'R7519.5.27 R7519.12.2 R7519.13.17, 20 R7519.17.22, 38, 56 

R7519.20.2 R7519.35.'7',  14 R7519.37.2, 8 R7519.47.1 R7519.51.1 R7519.52.5 R7519.53.4 
R7519.57.25 R7519.60.19R7520.1.56 R7522.10.10, 11

Camptonectes (s.s.) aff. laminatus R7517.17.1
Camp. (Camptochlamys  )  n. sp. R7504.1.86, 89
"Buchia  cf. B. rugosa " Q(17)
"Buchia  sp. indet." Q10 (= R7505.2 & R7506.8)R7512.2.2, 4-6, 11-16, 18
Malayomaorica malayomaorica R'7501.3.21'R7508.1.1-20 R7508.2.1-37 R7508.3.4-9 R7508.4.1-55 R7508.5.1-14 R7508.6.16-

22, 25, 26 R7508.7.1-34 R7508.9.1-60 R7508.11.1 R7508.13.1-13 R7508.14.1-9 R7508.15.1-68 
R7508.18.1-14 R7508.19.1-5 R7508.20.16, 29 R7508.21.1-19, 45-244 R7508.22.1 R7508.24.1-
29 R7508.25.1-12 R7508.26.1, 2 R7508.27.1-27 R7509.1.1-31 R7509.2.1-38 R7512.1.4-19 
R7513.3.2-4, 10, 11'R7518.2.7-9, 11-15, 18-20, 31, 35' R7521.1.2b R7521.2.1, 2

Malayomaorica occidentalis R7514.1.5-19 R7514.2.1-11, 13-39 R7514.3.1-28 R7514.6.1 R7514.7.1 R7514.8.1-48 R7514.9.1-
34 R7514.10.17-49 R7514.12.1 R7514.13.1 R7514.14.1-28

Spondylus  sp. Q10 (= R7505.2 & R7506.8)
Placunopsis parallela R7505.2.28, 29, 54 R7505.12.17, 31 R7506.6.6, 9R7506.8.4, 10, 59, 60, 63, 70-77, 80, 81, 83, 85-

87, 89 R7506.10.3, 11'R7517.12.85''R7518.2.17, 20
?Pectinacea, fam. et gen. et. sp indet. R7519.41.38

?Antiquilima sp. indet. R7503.1.5R7505.12.14, 16, 18R7506.8.91R7506.10.2
?Actinostreon sp. R7519.41.7, 21, 37, 44, 65R7519.13.1, 13, 14, '17', 19
?Liostrea sp. R7505.2.37, 38, '114' R7506.8.3, 16, 58, 61-67R7507.6.25 R7517. 2.2, 3R7517.3.2, 4, 6-

9R7517.4.2-9R7517.5.1, 3-5, 9, 10, 12, 14, 15, 18-21, 23, 25, 27, 29, 33, 36-38, 40, 43-51, 53, 
54R7517.6.1, 2, 5, 6R7517.7.2-9R7517.8.1-3, 5, 8, 10, 11 R7517.9.3R7517.12.3-6, 8, 10, 13, 14, 
16, 17, 19, 21, 24, 26, 35, 37-39, 43, 59, 61, 63, 65, 66, 69, 75-77, 79, 80, 83, 85 
R7517.14.17R7517.15.2, 7, 9, 11, 15, 16, 22, 28, 29 R7517.19.1, 3R7517.20.3-30 R7517.21.1 
R7517.25.4 R7517.27.1-7R7517.28.2R7518.1.1R7518.2.6, 13, 17, 19, 22-25, 27-29, 32, 34, 35, 
36, 45, 48, 49, 53, 54, 59, 61R7518.5.2-4R7519.7.1-3, 5-7 R7519.11.1-6, 8-12 R7519.16.9, 
15R7519.17.5, 6, 9, '19', 27, 30, 36, 43, 44, 48, 52, '56', 57, 60, 73 
R7519.22.1R7519.23.7R7519.27.1, 17 R7519.32.2, 5 R7519.33.1, 2 R7519.37.1, 4 
R7519.40.3R7519.41.2-4, 8, 13, 15, 20, 23, 36, 41-43, 48, 47, 51-53, 56, 60, 63, 67-69, 78 
R7519.44.2 R7519.45.3, 5, 8, 12R7519.46.1, 4, 6 R7519.47.1 R7519.48.7, 10-13, 19 R7519.53.2 

Myophorella (Scapho.) alexandra R7519.23.3, 8, 14 R7519.24.35 R7519.42.1 R7519.57.6, 11, 29a, b, 40, 54, 69 R7522.1.2 
Myo. (Scapho.) n. sp. R7519.5.7, 10, 11, 14, 23 R7519.17.53 R7519.20.1 R7519.24.15, 30, 31, 40, 42, 51 R7519.26.15 
Myo. (Scapho.) cf. macnaughti Q(17)
aff. Myophorella R7519.21.3, 5 R7519.51.4, 5
Vaugonia (s.l.) cf. spedeni R7505.6.1' R7505.7.18' R7505.12.27, 36-39, 41, 49
Vaugonia (s.l.) orvillensis L35 (Sweeney Mntns)
Vaugonia (s.l.) n. sp. A. R7519.23.10 R7519.24.4, 9, 13, 14, 19, 21, 32, 34, 43, 46 R7519.26.4 R7519.27.3a, b 
Vaugonia (s.l.) n. sp. B. R7519.24.8, 36-38R7519.27.3c R7519.54.5 R7519.60.19 R7520.1.17, 18, 31, 52b, 58
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Appendix 3 Faunal Specimen List
Taxon Specimens
Vaugonia (s.l.) n. sp. C R7519.17.13R7519.26.12 R7519.60.25, 44
?Vaugonia sp. Q(17)
Vaugonia (Orthotrigonia?) quiltyi R7504.1.5, 9, 12c, 21, 23-27, 29, 31, 33h, 61, 62, 70, 71, 91, 93, 95, 106, 118, 120 R7504.2.2, 4 
Pterotrigonia (s.l.) thomsoni R7519.8.1-3 R7519.13.2, 5, 8, 10, 16-19 R7519.17.5, 6, 9, 19, 20-22, 27, 31, 36, 44, 57, 60 

R7519.24.35, 51 R7519.25.1-7, 10-14, 16-30 R7519.27.6 R7519.30.2 R7519.33.1-11 R7519.35.2
6, 8, 11, 15 R7519.48.13 R7519.51.2 R7519.55.5 R7519.59.2, 14

aff. Pterotrigonia sp. R7520.1.5
Iotrigonia (s.l.)  vau C14, L27, Th10 (central Hauberg Mntns
Trigoniidae gen. et sp. indet R7517.3.1, 3, 5, 10 ''R7517.8.8' R7519.21.1, 2, 4, 7, 9
Fimbriidae gen. et sp. indet R7517.17.5R7519.17.10R7519.37.6
?Carditidae gen.et sp. indet R7519.41.77
Neocrassina ellsworthensis R7504.1.1, 6-8, 12a, 20, 21, 24-26, 28, 31-33a, 36b, d, e, 40, 54, 56, '57', 59, 60, 63-65, '69', 73, 

'75, '76c, d, 77, '81', 82, 84b, i, 87-89, 91, '92', 109, 110, 115, 119 R7504.2.1, 6, 7 R7507.7.1-3, 6, 
11-18'R7517.17.3.8''R7522.9.7' R7519.41.54

Neocrassina marwicki R7504.1.2-4, 6, 7, 10, 11, 13, 24, 27, 31, 33g, 41, 50, 52, 53, 55, 58, 61, 63-65, 67, 68, 72-74, 
76a, 80, 84c, d, 85, 87-90, 94, 96, 99, 101, 107, 112, 113, 115, 117 R7504.2.3, 5 R7504.3.38, 45, 
48 R7507.1.9 R7507.7.3, 5, 11, 12 R7517.17.2, 4, 7, 9, 10, 12, 14 R7518.2.18, 20, 27, 29, 30, 32, 
34, 37, 38, 40-44 R7519.3.6 R7519.5.1, 6, 8, 9, 15, 17, 25, 28, 29 R7519.9.1 R7519.10.1, 3, 
5R7519.11.2 R7519.13.3, 6, 19 R7519.15.1 R7519.16.1, 3, 8, 10, 13, 14, 17-19 R7519.17.1-7, 9-
14, 16-19, 21, 23, 25-27, 29, 32, 34, 35-44, 46, 47, 49-60, 67, 69, 71, 72 R7519.19.1, 3, 4, 6 
R7519.20.1, 2, 4R7519.21.6 R7519.23.3, 6,  8, 14, 15 R7519.24.2, 5, 7, 8, 11, 14, 19-21, 26, 27, 
35-37, 39, 41, 43, 46, 48, 50, 53 R7519.26.1,3, 5, 6, 8-11, 14 R7519.27.6, 12, 20 
R7519.32.3R7519.35.12 R7519.42.7, 11, 13 R7519.49.1, 4R7519.50.8 R7519.51.3 R7519.54.7 
R7519.55.5-8 R7519.57.18, 21, 22, 28, 29, 31, 40, 41, 43, 45, 49, 51, 52, 54, 56, 58, 63, 67, 70 
R7519.59.4-6, 13,14R7519.60.21 R7520.1.1, 4, 7, 10, 17, 19, 26, 28, 33, 34, 39, 40, 44, 46, 48, 

Trigonopis stevensi R7504.1.1, 2, 9, 12, 20, 26, 31, 33b, e, 34c, 37, 39, 41, 43-49, 51, 62, 69, 77-79, 82, 84, 91, 100, 
102, 103b, 114, 117 R7504.3.66, 174'R7505.2.83' R7519.17.70 
R7519.19.2R7519.20.4R7519.21.8 R7519.23.6 R7519.24.24 R7519.26.6, 61 R7519.41.23, 29, 3
R7519.49.2, 4 R7519.56.10 R7519.57.24 R7519.59.3, 14 R7520.1.1, 15, 19, 25, 45, 47, 49, 58, 
59, 61, 63 R7522.5.1 R7522.6.4, 5, 6, 11-14, 16, 24, 26, 29, 30, 34, 42 R7522.8.3 R7522.9.5

Crassatellacea gen. et sp. indet. Q10 (= R7505.2 & R7506.8)
?Crassatellacea fam., gen. et sp. 
indet.

R7505.2.98R7519.24.49

Tancredia  aff. allani Q9 (= R7504)
Corbicellopsis otwayi Q(1, 2), 6 (=R7507.6)
Isocyprina  (?Isocyprina ) sp. Q(2)
?Pronoella (s.l.) sp. indet. R7519.41.70
Pronoella (?s.l. ) n. sp. R7504.1.12b, 22, 33d, 34a, b, 42, 66, 76b, 77a, c, d, 84f, g, h, 85a, 97, 103a, 106, 111 
'Pronoella' antarctica R7504.1.56R7506.8.92, 93, 94R7522.9.4,87291b,87307a Q10
Eocallista sp. Q(2, 4)
?Anisocardia sp. Q10 (= R7505.2 & R7506.8)
Veneroida Fam. et gen. et sp. indet R7519.54.12
Pholadomya anterumbonis Q10 (= R7505.2 & R7506.8)
Goniomya (s.l.) n. sp. R7519.57.9
?Ceratomyidae gen. et sp. indet. R7519.23.1R7519.25.9R7522.9.2, 3
Pleuromya milleformis R7504.1.12, 32 R7504.3.45 R7505.1.1-4, 6, 12R7505.2.1-7, 10-26, 34, 48, 67-69, 72-80, 92, 93, 

97, 99, 100, 117, 118, 143 R7505.3.1 R7505.4.19, 20, 23, 24, 25, 29 R7505.11.19 R7505.12.48 
R7506.4.4, 6, 8, 10 R7506.6.5 R7506.8.25-33, 97, 100, 101 R7506.10.4, 6-8 
R7519 26 5R7519 41 11 22R7519 49 3 R7522 3 1

Pleuromya uniformis R7505.2.41, 71R7506.10.5
Pleuromya latarugata R7506.5.8
Pleuromya sp. A R7505.2.10, 11, 12
Pleuromya sp. indet. Q(17)
?Thracia (s.s.) sp. R7519.5.28, 29 R7519.16.11, 12 R7519.17.10, 49 R7519.42.2 R7519.56.17R7519.57.30, 53 

R7519.60.4, 18, 31, 35, 39, 41, 44 R7522.6.20 R7522.9.8, 10, 11, 1
Bivalvia gen. et sp indet R7519.3.1, 3, 4
Bivalvia sp. indet R7516.1.97R7519.23.4, 5, 12, 16 (all same), 9, 11 jumbled, f-m gr ss
Indeterminate bivalves R7503.1,.2, 3, 6; R7504.1.4, 6, 21, 55, 60, 61, 64, 69, 72, 92, 100, 101, 104, 119; R7504.3.50, 56, 

58, 62, 69, 81,  102, 171; R7505.2.40, 94, 95; R7505.4.22, 23; R7505.5.95; R7505.6.2; 
R7505.7.10, 12-19; R7505.8.1; R7505.10.2, 3; R7505.12.2-7, 14, 15, 19, 20, 22-28, 29, 32, 33, 
35, 40, 42-43, 45, 50; R7506.4.2; R7506.6.8; R7506.8.49, 55, 95, 97 & 98; R7507.3.4, 5; 
R7507.4.1-3; R7507.9.20; R7518.2.26, 39; R7519.4.1, 2; R7519.5.2, 4, 5, 8, 9, 12, 13, 16, 18, 19, 
21, 24, 25, 30; R7519.11.7; R7519.13.2, 9-12, 18, 19R7519.16.10, 14, 18-20; R7519.17.8, 30, 43 
& 46, 48, 54, 58, 67, 69, 72, 73; R7519.20.4; R7519.24.7, 8, 12, 16, 17, 19, 21, 25, 27, 36, 41, 43, 
48; R7519.26.5; R719.27.5; R7519.32.1, 4; R7519.35.10; R7519.37.5; R7519.39.1; R7519.41.19, 
64; R7519.44.9; R7519.45.6; R7519.46; R7519.47.4; R7519.52.1-4; R7519.53.1, 3; R7519.55.8; 
R7519.57.18, 42, 45, 47, 51, 67; R7519.59.1, 5-8, 10, 11, 13, 14; R7519.60.4, 5, 10, 13, 15, 19, 
22, 24-26, 33, 36, 38, 44; R7520.1.7, 9, 14, 21, 23, 33, 37, 38, 40, 42, 45, 49, 51, 54, 55, 57, 60, 

AMMONOIDA
(?)Psuedoppelia sp. south of Wilkins
Normannites  cf. vulgaricostatus Q10 (= R7505.2 & R7506.8)
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Taxon Specimens
Stephanoceras (Skirr. ) cf. bigoti R7505.2.49-51, 115, 122, 123, 128, 130, 131, 134, 136, 138, 
Teloceras  sp. R7505.2.46, 48R7505.4.7, 13-15, 17R7506.5.9Q10
Teloceras cf. lotharingicum Q10 (= R7505.2 & R7506.8)
Megasphaeroceras cf.  rotundum R7505.2.44, 53, 59, 64, 140R7505.3.2R7506.10.12Q10 
Nothocephalites? sp. Q11A (= R7501.1)
Macrocephalitid sp. indet. Q11A (= R7501.1)
Perisphinctes (Disco. ) cf. antillarum R7504.3.1-12Q9 

Perisphinctes (Disco.)  sp. indet. Q9 (= R7504)
Aspidoceras aff. euomphalum south of Wilkins
Aspidoceras sp. northern Wilkins
Katroliceras sp. southern Haubergs
Kossmatia aff. tenuistriata Wilkins
Kossmatia (?) sp. NW Wilkins
Pachysphinctes aff. americanensis Mt Dewe, & 12 km to eas
Pachysphinctes aff. linguiferous 14 km north Mt Dewe
Torquatisphinctes sp. a Mt Dewe
Torquatisphinctes sp. b. Witte Nunataks
Torquatisphinctes(?) sp. c 14 km north Mt Dewe
Subdichotomoceras sp. NEn. Bean Peaks, En. Hauberg Mntns, NWn. Peterson Hills
Virgatosphinctes aff. saherense south of Wilkins
Virgato. aff. denseplicatus var. blakei west of McCaw Ridge (east of Wilkins)

Virgato. aff. frequens Mt Dewe
Blanfordiceras cf. wallichi R7516.1.1, 3, 7, 8, 11, 14, 16, 17, 36, 42, 48, 78, 106, 107R7516.2.1, 20, 21R7516.3.
Berriasella (?) sp. R7516.1.2, 4, 5, 9, 10, 12, 13, 18, 28, 29, 31, 32, 43, 45-47, 52, 53, 56, 74, 82, 108R7516.2.3, 8, 

9, 22R7516.3.2
?Anaptychus  sp Q10 (= R7505.2 & R7506.8)
Ammonoidea sp. indet. A R7508.2.17R7508.3.1, 2R7508.4.30, 35-38R7508.6.23R7508.7.10R7508.15.31, 42, 52, 

64R7508.19.2R7508.20.15, 38, 45, 46R7508.21.1-19R7509.1.31R7509.2.33, 35, 
36R7513.3.1R7514.2.12R7514.5.1R7514.9.34

Ammonoidea sp. indet. B R7514.2.12R7514.5.1R7514.9.34
BELEMNITIDA
Brevibelus  sp. A.   Q10 87331c, 87320c, 87353b (= R7505.2 & R7506.8
Belemnopsis aff. deborahae R7517.16.1 R7517.21.2R7517.28.1, 4
Belemnopsis aff. stevensi R7504.3.89R7519.5.20
Belemnopsis aff. keari Th45.9V106.1e
Belemnopsis sp. A. Q(13)  87353c
Belemnopsis sp. B. R7504.3.146 Q(2)  87162b
Belemnopsis sp. C R7507.7.19R7519.4.3R7519.26.4
Belemnopsis sp. D. Q(13)  87356a, 87357c
Belemnopsis sp. E. R7507.5.1, 2R7507.9.9, 16
Belemnopsis sp. F R7504.3.24R7507.5.7b, 8R7512.2.3Q(17)  87058c
Belemnopsis sp G.  R7507.3.6a, b, c
Belemnopsis sp. H R7507.9.4b, c
Belemnopsis spp. Q(4) 87199, 87218a, 87261bQ9 87362a, 87366c, 87367aQ(13) 87347a, 87357
Hibolithes aff. catlinensis R7505.2.42, 106, 109 R7506.1.3 R7506.4.1Q10  87277a
Hibolithes aff. marwicki R7508.13.9, 11?V106.1b
Hibolithes aff. arkelli  Q(2)  87221a, d?Ke117.4?Th42.45, 48?Th48.20?V106.2c, 6?V158.4, 9
Hibolithes aff. verbeeki V106.1dBean Peaks
Hibolithes sp. A R7519.60.30a, b
Hibolithes sp. B R7507.9.19
Hibolithes sp. C R7504.3.15, 87
Hibolithes sp. V106.2a, 6
Dicoelites sp. A  R7519.17.11R7519.24.51
Duvalia aff. rhopaliformis Q(13)  87347a
Duvalia sp. A. R7507.9.13
Produvalia aff. neyrivensis Th51.5aMcCaw Ridge - Wilkins Mountains
Pachyduvalia aff. pinguis R7507.9.4
Pachyduvalia aff. agricolae R7507.9.8
Pachyduvalia sp. A.  R7507.1.2

Phylum ARTHROPODA
Cycleryon sp. Q11A (= R7501.1)

Phylum ECHINODERMATA
Goniasteridae gen. et sp. indet. R7519.57.22
?Ophiuridae gen. et sp. indet. USNM 510087
cf Ophiacantha  sp. indet R7517.12.73
Ophiacanthidae gen. et sp. indet. R7506.8.117
?Diplocidaris sp. indet. R7520.1.53R7523.3.14
Chariocrinus latadiensis R7502.1.2 R7502.2.1-30 R7505.2.66 R7505.12.1 R7506.3.1-87 R7507.6.43, 45 R7519.17.53 

R7519.57.5, 8, 12, 16, 18, 20, 22, 30, 43, 50, 53, 55, 59, 63, 68.'R7523.3.7, 13, 24, 25'Q1 (1972) 
87319cQ3 (1972) - 87096a, 87110d
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Appendix 3 Faunal Specimen List
Taxon Specimens
Chariocrinus cf. latadiensis R7519.14.1 R7519.37.11
Pentacrinites n. sp. R7512.1.1, 2, 3, 11, 12, 13R7512.2.1, 2R7513.3.7, 8, 9
Pentacrinites sp. indet. R7521.1.1Q4 (1972) - ?87044a
Apiocrinus sp. Q1 (1972 = R7506.3 & Th62) - 87284d

Phylum VERTEBRATA
?Osteichthyes gen. et sp indet. A Q11A   87124a, b (= R7501.1)
?Osteichthyes gen. et sp indet. B R7508.27.6
?Semionotidae gen. et sp. indet. R7501.1
?Ichthyosauria R7514.14.10

If BAS locality information not given or in brackets, it was not found on this project.  If Q specimen 
numbers are given, specimen(s) were discussed in this study.
If Q locality given, specimen(s) were not discussed in this study.  If Q locality given in brackets, not 
visited in this project
If Q no. listed & R no. in brackets, locality visited but taxon not found in this project. Inverted 
commas denote tentative identifications
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APPENDIX 5 

PALEOECOLOGY DATA 
 

This appendix details data relevant for paleoecological analysis such as diversity of horizons, 

numbers of specimens per horizon, taphonomy, sedimentology, state of specimens when 

covered by sediment (articulated, disarticulated, complete, broken, in situ), presence/absence of 

encrusting organisms, degree and style of bioturbation etc. 
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R7501  20/80 f gr muddy sst/dark grey laminated to massive slate, with rare thin (cm scale) f gr sst bands
many layers of woody material
R7501.1
Retroceramus  galoi S C D J black decalcified slate with abundant concretions
?Oxytoma sp. indet. R C D ?A majority of fauna comes from concretions
?Meleagrinella  juv. sp. indet. R C D J ?Semionotidae just above concretion layer c. 2m
Nothocephalites  (?) sp. R C - ?
Macrocephalitid indet. U C - J
Cycleryon sp. U C - ?
?Osteichthyes gen. et. sp indet. A U C - ?
?Semionotidae gen. et sp. indet. U C - ?
indet. ammonite R F - J
indet. belemnites R F - ?
wood C F - -
R7501.2
platy mineral and wood - - - - dark grey slate with minor muddy f-m gr sst
R7501.3
Retroceramus  galoi A 80/20 B & D A green/grey f-m gr muddy sst, >10 cm thick, wood in layer above, not
'Malayomaorica malayomaorica' R C D A associated with Retroceramus galoi
wood C F - -
R7502  massive dark grey f gr muddy sst
R7502.1
Chariocrinus n. sp. C C D ?A dark grey f gr muddy bioturbated (15 - 25%) sst  
indet. belemnite R F - ?SA single columnal ofChariocrinus  n sp. 
R7502.2
Chariocrinus n. sp. D C 5/95 ?A dark grey f gr muddy bioturbated (10%) sst  
R7502.3
indet. bivalves
wood
R7503  20/80 massive f gr sst/massive dark grey slate
R7503.1
E. (Entolium) spedeni R C D A green/grey f gr well indurated sst, fauna restricted to thin 5 cm max layer 
?Antiquilima sp. indet. R F D A near top of massive sand 8-10 m thick
R. (?Austrorotularia ) sp. R C - ?
indet. bivalves R F D ?A
indet. belemnites R F - ?SA
indet. ammonite R F - ?A
R7504  80/20 f-m gr well bedded sst with rare rounded clasts/f gr sandy dark grey mst
R7504.1
G. (Indogramm.) laudoni R C 50/50 ?A dark grey m gr muddy bioturbated (up to 20%, 5 - 10 % overall) sst, 
Lopatinia sensu lato n. sp. U C D ?A with rare large 6x4 cm rounded clasts of dark grey mst
Retroceramus  galoi S 90/10 D J - A bed no more  than 10 cm thick, 2, poss 3 layers of concentrated material
C. (Camptochlamys )  n. sp. R C D ?A Retroceramus  slightly below main fossil horizon
V. (?Orthotrigonia) quiltyi A C D A N. marwicki , T. stevensi , & Pronoella  n. sp each have one pair of valves
Neocrassina ellsworthensis A C D A that are in 'butterfly' position
Neocrassina marwicki A C D A
Trigonopis  stevensi A C D A
P. (?Pronoella ) n. sp. C C D A
Arcticidae gen. et  sp.  indet. R C D A
Pleuromya milleformis R C A A
R. (?Austrorotularia ) sp. C C - ?
wood S F - - (wood up to 9 x 2 cm)
R7504.2
V. (Orthotrigonia ?) quiltyi R C D A grey-brown m gr sst, massive sst
Neocrassina ellsworthensis R C D A
Neocrassina marwicki R C D A
R. (?Austrorotularia ) sp. R C - ?
R7504.3
'Paracerithium'  n. sp. A C - A dark grey/black f-m gr muddy sst below 20 cm layer of dark grey mst
Nuculana sp R C D ?A fauna concentrated in layer no more than 10 cm thick
G. (Indo. ) sparsilineatus C C 45/65 ?A lot of wood in same lithology above overlying silt
G. (Indo. ) laudoni S C 40/60 ?A same lithlology as R7501.3
Grammatodon sp. indet R C D ?A rarely 5 - 10% bioturbated 
Modiolus sp. ?U C D ?A
Pinna kawhiana R C 66/33 ?A
Retroceramus  galoi A C 5/95 J - A
Oxytoma 'trechmanni' R C D J
Meleagrinella n. sp. R C D ?A
E. (Entolium ) spedeni C C D SA - A
E. (Entolium ) sp. R C D ?A
V. (Orthotrigonia ?) quiltyi S C D A
Neocrassina marwicki R C D A
Trigonopis  stevensi R C D A
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Tancredia  aff. T . allani R C D ?A
Pleuromya milleformis R C A A
P. (Discosph. ) cf. antillarum S C - ?A
P. (Discosph. ) sp. indet. U C - ?A
Belemnopsis aff. stevensi R C - SA
Belemnopsis sp. B R C - SA
Belemnopsis  sp. F R C - ?A
Hibolithes sp. C R C - A
A . cf. aucklandica R C D A
R7505  65/35 f - m gr medium to massive sst/dark grey laminated to massive mst
R7505.1
Pleuromya milleformis S C A A grey f gr bioturbated (5%) sst
indet. belemnite R ?F - ?SA
R7505.2
'Paracerithium'  n. sp. R C - ?A dark grey, f gr massive sst & mst, fossils in layer no more than 10 cm thick
Parallelodon sp. R C D ?A a lot of fauna found in life position eg. Pholadomya, Pleuromya, Pinna 
G. (Grammatodon ) sp. R C 33/66 A Dorsoserpula  sp. encrusting indet. bivalve
Pinna n. sp. S C 80/20 SA - A 5 - 10% bioturbated
Oxytoma trechmanni C C D SA - A
Oxytoma  n. sp. R C D ?A
E. (Entolium ) spedeni C C D SA - A
C. (Camptonectes ) robusta S C D SA - A
C. (Camptonectes ) grandis C C D A
Spondylus  sp. U ?C D ?A
Placunopsis parallela S C & F D SA - A
?Liostrea sp. A C D SA - A
'?Liostrea ' sp R C D SA
V. (Vaugonia ) cf. spedeni R C D A
'Trigonopis  stevensi' R C D A
Crassatellacea gen. et sp. indet. R C A ?A
?Crassatellacea gen. et sp. indet. R C A ?A
'Pronoella ' antarctica R C 50/50 ?A
?Anisocardia  sp. ?U C D ?A
Pholadomya anterumbonis U C A A
Pleuromya milleformis A C A A
Pleuromya uniformis R C A A
Pleuromya latarugata R C A ?A
Pleuromya sp. A R C A A
Dorsoserpula  sp. R C - ?A
Normannites cf. vulgaricostatus U C - ?SA
S. (Skirroceras ) cf. S. bigoti A ?C - J-A
Teloceras  sp. S ?C - SA - A
Teloceras cf. T. lotharingicum R ?C - SA
Megasphaeroceras cf.  rotundum C ?C - ?SA
?Anaptychus  sp. U C D ?A
Brevibelus  sp. A.  R 33/66 - A
Hibolithes aff. catlinensis R 25/75 - SA & A
Chariocrinus n. sp. R C D ?A
indet. ammonites R ?C - ?
R7505.3
Pleuromya uniformis R C A A thick layer black silty v f gr bioturbated (5%) sst
Megasphaeroceras cf.  rotundum R C - ?SA
R7505.4
Parallelodon sp. R C A ?A v f gr dark grey muddy bioturbated (5 - 10%) sst
Oxytoma trechmanni R C D SA & A some specimens preserved in concretions
E. (Entolium ) spedeni R C D A ammonite material from overlying sst
C. (Camptonectes ) grandis R ?C D A
Pleuromya milleformis C C A A
S. (Skirroceras ) cf. S. bigoti R ?C - ?A
Teloceras  sp. S ?C - ?J - A
indet. belemnite R F - ?SA
R7505.5
Pinna n. sp. R C D A f-m gr sst, in parts conglomeratic, clasts dark grey mst, maximum size
Oxytoma trechmanni R C D SA 1.8 cm, all rounded
Oxytoma  n. sp. R C D ?A
C. (Camptonectes ) grandis R C D A
R. (?Austrorotularia ) sp. R C - ?
indet. bivalves S C D ?J
indet. ammonite R F - ?J
indet. belemnites R F - ?SA
R7505.6
V. (Vaugonia ) cf. spedeni R C D A m gr light grey sst, rarely with dark grey rounded clasts <2 cm
indet. bivalves R F D ?J
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indet. belemnite R F - ?A
R7505.7
Oxytoma trechmanni C C D J f gr light grey sst, bedding marked by fossils, 2 horizons of fossils
E. (Entolium ) spedeni A C D J - A
C. (Camptonectes ) grandis R C D ?A
V. (Vaugonia ) cf. spedeni R C D A
R. (?Austrorotularia ) sp. C C - ?
R7505.8
indet. bivalve R C D ?A f gr light grey sst, 
R7505.9
no sample - - - -
R7505.10
S. (Skirroceras ) cf. S. bigoti R F - ?SA m gr grey sst
R. (?Austrorotularia ) sp. S - - ?
indet. bivalves R F D ?A
R7505.11
Oxytoma trechmanni R C D SA light grey f gr bioturbated (10%) sst, fossil horizon c. 8 cm thick,
Oxytoma  n. sp. R C D ?A sst appears massive, bedding marked by fossils
E. (Entolium ) spedeni D C D SA E. spedeni  constitutes 85% of total fauna
Pleuromya milleformis R C D A
R. (?Austrorotularia ) sp. R C - ?
indet. ammonite R F - ?SA
R7505.12
Oxytoma trechmanni R C D SA & A f-m gr sst, material in horizon >10 cm, lot of complete & broken material
E. (Entolium ) spedeni C 80/20 D SA ammonites found in shell layer fragmentary, those in layer directly below 
C. (Camptonectes ) grandis R 33/66 D ?A complete
Placunopsis parallela R F D ?A
?Antiquilima sp. indet. R F D ?A
V. (Vaugonia ) cf. spedeni C 50/50 D A (1 articulated, but filled with sediment)
Pleuromya milleformis R C D A
S. (Skirroceras ) cf. S. bigoti R 75/25 - ?A
R. (?Austrorotularia ) sp. A C - ?
Chariocrinus n. sp. R C D ?A
indet. bivalves S 35/65 D ?J - A
R7506  A25540/60 f m gr medium to massive sst/dark grey laminated shale and massive mst
R7506.1
Hibolithes aff. catlinensis S F - A grey, f gr muddy massive sst below thick bed of shale
indet. biv. C F D ?J
R7506.2
?belemnite R C - ?SA grey, f gr muddy massive sst
R7506.3
Chariocrinus n. sp. A C A & D ?A no complete specs., but some elements still articulated in v-f gr sandy mst
Apiocrinus sp. U C D ?A horizon with crinoidal material in great accumulation, continuous for at
indet. worm tube R C - ?A least 9m, Apiocrinus  1 pluricolumnal
R7506.4
Grammatodon  sp. R C D ?A f gr muddy bioturbated (10 - 15%) sst, layer c.15 cm thick
Oxytoma trechmanni R C D SA
Pleuromya milleformis R C A A
Hibolithes  aff. catlinensis R C - A
indet. bivalve R C D ?A
R7506.5
Pinna n. sp. S 75/25 72/25 A dark grey v-f gr sandy bioturbated (10%) mst 
Oxytoma trechmanni R C D SA Dorsoserpula sp. on Pleuromya  and indet. ?ammonite
C. (Camptonectes ) grandis R ?C D A
Pleuromya latarugata R C A ?A
S. (Skirroceras ) cf. S. bigoti R C - ?SA
Teloceras. sp R C - ?A
Dorsoserpula  sp. R C - ?A
indet. ?ammonite R C - ?A
wood R F - -
R7506.6
Pinna n.sp. R C A A f gr  muddy sst
C. (Camptonectes ) grandis R C D ?A Pinna  & P. milleformis  preserved together in situ  on one specimen 
Placunopsis parallela R C D ?A
Pleuromya milleformis R C A A
S. (Skirroceras ) cf. S. bigoti R C - ?SA
indet. ammonites R C - ?SA
indet. belemnite R C - ?SA
R7506.7
Granodiorite - - - -
R7506.8
Parallelodon sp. S C D ?A dark grey f gr indurated bioturbated (10%) sst, lot of wood associated
G. (Grammatodon ) sp. R C D ?A a wood rich, non-fossiliferous layer lies directly above
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Pinna n. sp. C C A A
Oxytoma trechmanni A 95/5 D SA - A
Oxytoma  n. sp. R C D ?A
E. (Entolium ) spedeni R C D SA
C. (Camptonectes ) robusta S C 15/85 A
C. (Camptonectes ) grandis C 75/25 D A (estimated pieces of 4 or 5 specimens)
Placunopsis parallela C C D SA - A
?Antiquilima sp. indet. R ?C D ?A
?Liostrea sp. C C D SA - A (mostly adult)
'?Liostrea' sp. R F D SA
'Pronoella ' antarctica R C 33/66 ?A
Pleuromya milleformis A C A A
Dorsoserpula  sp. R ?C ?A (on C. grandis and indet. ammonite)
A . cf. A. aucklandica S C 70/30 ?A
Ophiacanthidae gen. et sp. indet. R ?C D ?A
indet. ammonite R ?C - ?A
woody material S F - -
R7506.9.1
Pinna n. sp. R C A A f gr muddy bioturbated (15 - 20%) sst
R7506.10
Oxytoma trechmanni R C D SA & A f gr muddy bioturbated (15%) sst 
Placunopsis parallela R C D A
?Antiquilima sp. indet. R ?C D ?A
Pleuromya milleformis S C A A
Pleuromya uniformis R C A ?SA
A . cf. A. aucklandica R C D ?A
Megasphaeroceras  cf. rotundum R ?C - ?SA
R7506.11
indet. ammo. & biv.  (discarded) - - - -
platy mineral - - - -
R7506.12
'Paracerithium'  n. sp. R C - A m gr indurated sst
R7507  80/20 f-c gr massive sst, with rare conglomerates/f gr sandy dark grey mst.
Bedding marked by fossils and minor textural banding.
R7507.1
'Neocrassina marwicki' R C D A f-m gr sst, fauna concentrated in 1 layer, < 5cm thick
R. (?Austrorotularia ) sp. A C - ? Rotularia  c. 95% of total fauna
Pachyduvalia sp. A.  U C - ?A
indet. bivalves R F D ?A
indet. belemnites S C - ?A
R7507.2
R. (?Austrorotularia ) sp. C C - ? c gr muddy sst
indet. belemnite R C - ?A
R7507.3
Oxytoma trechmanni R C D SA conglomerate with rounded dark grey mst clasts, m-c gr sst matrix
'Flabellirhynchia australensis' R C D A traces in separate massive f-m gr sst, c. 35 - 40% of horizon
R. (?Austrorotularia ) sp. C C - ?
Belemnopsis  sp. G R C - SA
Skolithos C C - -
indet. bivalves R C D ?A
indet. ammonite R C - ?SA
indet. belemnites R F - ?SA
R7507.4
Flabellirhynchia australensis R C D A m gr sst
indet. bivalves S C D ?A
R7507.5
Belemnopsis  sp. E R C - SA m gr sst with rare small rounded mst & m-c gr sst clasts,  max. 4x2 cm
Belemnopsis  sp. F R C - ?A belemnites in random orientation, both horizontal & vertical
indet. belemnites S F - ?J - A
R7507.6
Oxytoma trechmanni R C D SA conglomerate with well worn, pre-polished dark grey mst and ?plutonic/
E. (Entolium ) lackeyi S C D A metamorphic clasts in m-c gr sst matrix
C. (Camptonectes ) robusta R C D SA - A some horizons have brachiopods accumulated in high concentration
R. (?Austrorotularia ) sp. C C - ? brachiopods 70% convex down
Flabellirhynchia australensis D 95/5 5/95 SA - A
Chariocrinus latadiensis R C D ?A
indet. belemnites R F - SA - A
R7507.7
Paracerithium  n. sp. R C - A m gr muddy bioturbated (10%) indurated sst, directly beneath 30-40 cm
G. (Indogramm.) sparsilineatus R C D ?A layer of mst, fauna found in band no more than 10 cm thick, marks bedding
E. (Entolium ) lackeyi C C D A similar fauna and lithology with R7504.1
V. (Orthotrigonia ?) quiltyi R F D A belemnites in m-c gr sst
Neocrassina ellsworthensis C C D A
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Neocrassina marwicki S C D A
Belemnopsis  sp. C R C - J
R. (?Austrorotularia ) sp. R C - ?
R7507.8
Belemnopsis  sp. R C - J - A conglomerate, sub-rounded - rounded mst clasts in m gr sst matrix
R7507.9
Belemnopsis  sp. E R C - ?SA conglomerate, sub-rounded - rounded mst clasts in m gr sst matrix
Belemnopsis sp. H R C - ?A no alignment of belemnites
Hibolithes  sp. B U C - SA
Duvalia  sp. A U C - ?A
Pachyduvalia  aff. pinguis U C - ?A
Pachyduvalia  aff. agricolae U C - ?A
R7508  40/60 medium to massive bedded f-m gr sst/interbedded with thick laminated to very thinly bedded dark grey slate
in units up to 10 m thick, no bioturbation
R7508.1 M. m occur most often in sst as 
Retroceramus n. sp. A. A 80/20 B & D SA & A dark grey slate & f-m gr sst disart. valves, mostly whole suggesting
Malayomaorica malayomaorica A 90/10 D SA & A  minimal post-mortem abrasion
R7508.2 Retro . in slate almost always in butterfly
Retroceramus n. sp. A. A 80/20 B SA & A dark grey slate M. m  in slate gregarious bunches
Malayomaorica malayomaorica A 90/10 D SA & A 2 concretions not much intermixing of slate with mud
Ammonoidea sp. indet. R (1) C - A
R7508.3
Retroceramus n. sp. A. 4 80/20 B & D SA & A dark grey slate & m gr sst, mostly slate
Malayomaorica malayomaorica C 90/10 D SA & A small concretions (5-8 cm) of slate & mgr sst  
Ammonoidea sp. indet. R (1) C - J
R7508.4
Retroceramus n. sp. A. A 90/10 D SA & A dark grey slate & m gr sst with subangular-rounded mst clasts 
Malayomaorica malayomaorica A 95/5 90/10 J - A ammonites with complete, undistorted steinkerns of M. m
Ammonoidea sp. indet. S C - J - SA
R7508.5
Retroceramus n. sp. A. S 80/20 B & D SA & A dark grey slate & m gr sst
Malayomaorica malayomaorica C 90/10 D SA & A
R7508.6
Retroceramus n. sp. A. A 80/20 D SA & A m gr  chaotic sst
Malayomaorica malayomaorica A 90/10 D SA & A
Ammonoidea sp. indet. R (1) F ?SA
R7508.7
Retroceramus n. sp. A. A 80/20 B & D SA & A dark grey slate
Malayomaorica malayomaorica A 90/10 D SA & A m gr  chaotic sst
Ammonoidea sp. indet. R (1) F ?SA
R7508.8
Retroceramus n. sp. A. R C B SA & A dark grey slate
Malayomaorica malayomaorica R C D SA & A
R7508.9
Retroceramus n. sp. A. A 80/20 D SA & A m gr muddy sst
Malayomaorica malayomaorica A 90/10 D SA & A
indet. belemnites R F SA & A
R7508.10
Retroceramus n. sp. A. R 66/33 D SA & A m gr muddy sst w. mst clasts
R7508.11
Malayomaorica malayomaorica R C D SA & A m gr muddy sst
R7508.12
no specimens - - - -
R7508.13
Malayomaorica malayomaorica A 90/10 D SA & A tightly, densely packed m&m, in m-c gr sst 
Hibolithes aff. marwicki C 90/10 - SA & A belemnites confined to and concentrated at base of sst

intermingled w dark grey slate which it overlies 
R7508.14
Retroceramus n. sp. A. R C B SA & A dark grey slate
Malayomaorica malayomaorica C 90/10 B SA & A
R7508.15
Retroceramus n. sp. A. A 80/20 D SA & A m gr light brown sst & dark grey slate
Malayomaorica malayomaorica A 90/10 D SA & A ammonites in slate only
indet. belemnites R F - ?J - ?A
Ammonoidea sp. indet. R (4) C - J - A
R7508.16
Retroceramus n. sp. A. C 70/30 D SA & A m gr light brown sst 
R7508.17
indet. belemnites C F - J - A m gr light brown sst 
R7508.18
Retroceramus n. sp. A. C 80/20 B & D SA & A dark grey slate & mgr sst
Malayomaorica malayomaorica C 90/10 B & D SA & A
R7508.19
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Retroceramus n. sp. A. S 80/20 B & D SA & A dark grey slate & mgr sst
Malayomaorica malayomaorica S 90/10 B & D SA & A ammonite in sst only
Ammonoidea sp. indet. R (1) F - ?SA
R7508.20
Retroceramus n. sp. A. A 80/20 D SA & A f-m gr light brown sst
Malayomaorica malayomaorica R 90/10 D SA & A
Ammonoidea sp. indet. R F - SA & A
R7508.21
Retroceramus n. sp. A. A 85/15 D SA & A m gr light brown sst 
Malayomaorica malayomaorica A 90/10 D J - A directly overlain d grey slate, lot of plant material
Ammonoidea sp. indet. S 10/90 - J - A 2 complete, both juvenile, no more than 35 mm
R7508.22
Retroceramus n. sp. A. R C D SA & A dark grey slate
Malayomaorica malayomaorica R C D SA & A
R7508.23
Retroceramus n. sp. A. R C D SA & A m gr light brown sst 
R7508.24 
Retroceramus n. sp. A. R 80/20 D SA & A m gr light brown sst 
Malayomaorica malayomaorica A 90/10 D SA & A
R7508.25 
Retroceramus n. sp. A. R 80/20 D SA & A dark grey silty m-gr sst
Malayomaorica malayomaorica A 90/10 D SA & A
R7508.26
Malayomaorica malayomaorica R C D SA & A tectonised light grey mst
indet. belemnites R F - J - A
R7508.27
Retroceramus n. sp. A. R 80/20 B & D SA & A dark grey slate, rarely sandy
Malayomaorica malayomaorica A 90/10 B & D SA & A
indet. belemnite R F - ?A
?Osteichthyes gen. et. sp indet. B ?U C - ?
R7509  40/60 m gr medium to massive bedded sst/interbedded thick laminated to very thin bedded dark grey slate
No bioturbation
R7509.1 & R7509.2
Retroceramus n. sp. A. A 80/20 B & D SA & A dark grey slate & m gr light brown sst 
Malayomaorica malayomaorica A 90/10 B & D SA & A Retroceramus  rare in sst
Ammonoidea sp. indet. R C - SA & A ammonites only in slate
R7510
microgranite   (R. 7613 of A. Vaughan) - - - no sample collected
R7511
ripples' or 'dessication cracks' - - - - at BAS
R7512  c. 50/50 f-m gr sst/ dark grey slate, complete Retroceramus  only in slate, no bioturbation
R7512.1
Retroceramus n. sp. A. C C B & D SA & A dark grey slate
Malayomaorica malayomaorica A C 80/20 SA & A
Pentacrinites  sp. R 80/20 A & D ?A many disarticulated elements, but lot of brachials still articulated
R7512.2
Retroceramus n. sp. A. R C B & D SA & A dark grey slate & m gr sst
Malayomaorica malayomaorica C C B & D SA & A belemnites aligned in f-m gr weakly lam. sst, concentrated directly under 
Belemnopsis  sp. F R F - ?SA dark grey slate
Pentacrinites  sp. R 50/50 50/50 J & A 1 complete, attached, articulated juvenile, 1 cirri
R7513  c. 50/50 f-m gr sst/d grey slate, no bioturbation
R7513.1
sediment sample - - - - v f gr sediment
R7513.2 belemnites random orientation in mgr sst
indet. belemnites C 20/80 - ?SA with rip-up clasts of underlying d grey slate
R7513.3
Retroceramus n. sp. A. C C B & D SA & A dark grey v finely laminated slate
Malayomaorica malayomaorica C C B & D SA & A
Ammonoidea sp. indet. R (1) C - ?SA
Pentacrinites  sp. R C D & A ?A 1 complete cirral, 2 nodals with 5 complete cirri
R7514  50/50 sst/dark grey slate, fossils often concentrated at base of sst units with clasts, no bioturbation
R7514.1
Retroceramus aff. galoi C 5/95 D J - A m gr sst, dark grey slate clasts
Malayomaorica occidentalis A 65/35 D SA & A
indet. belemnites R F - ?SA
R7514.2
Retroceramus aff. galoi C 30/70 D J - A conglomerate, large dark grey slate clasts
Malayomaorica occidentalis A 60/40 D SA & A a lot of Retroceramus  whole, uncollectable
Ammonoidea sp. indet. R (1) C - SA (below 14.3 into laminated and conglomerate layers)
R7514.3
Retroceramus aff. galoi S 10/90 D J - A bottom of sand, top of underlying slate, conglomerate, lot of 
Malayomaorica occidentalis A 60/40 D SA & A fragments & few Retro . (1 complete juv), belemnites
indet. belemnites R F - ?SA
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R7514.4
Retroceramus aff. galoi R 10/90 D J - A in sst unit underlying 14.5, uppermost part has

(only juvs comp.) rare dark grey slate clasts
R7514.5
Ammonoidea sp. indet. R (1) C - J dark grey slate
R7514.6
Retroceramus aff. galoi S 30/70 D J - A f-m gr sst, just above slate of 14.5
Malayomaorica occidentalis C 60/40 D SA & A
R7514.7
Retroceramus aff. galoi S 30/70 D J - A f-m gr sst, with many sub-rounded-rounded dark grey 
Malayomaorica occidentalis A 70/30 D SA & A slate clasts, lots M. occi . at top, rare Retro . at base

becoming rarer upwards (base of same unit as 14.8)
R7514.8
Retroceramus aff. galoi S 20/80 D J - A f-m gr sst, with occasional dark grey slate clasts
Malayomaorica occidentalis A 75/25 D SA & A Retro . & M. occi.  0.8 m above layer concentrated M. occi. 

slate overlying R7514.7 had fossils, but too cleaved to collect
R7514.9
Retroceramus aff. galoi C 15/85 D J - A f-m gr sst, with rare dark grey slate clasts
Malayomaorica occidentalis A 70/30 D SA & A possibly correlates with R7514.6
Ammonoidea sp. indet. R (1) F - ?J
indet. belemnites R F - ?SA
R7514.10
Retroceramus aff. galoi C 10/90 D J - A m gr sst, rare dark grey slate clasts
Malayomaorica occidentalis A 70/30 D SA & A clasts never assoc w. Retro . only M. occi .
indet. belemnite R F - ?SA
R7514.11
woody material - - - - light grey/brown m gr sst
R7514.12
Retroceramus aff. galoi R F D J - A conglomerate, m-c gr sst matrix, with dark grey slate 
Malayomaorica occidentalis S 60/40 D SA & A sub-angular to sub-rounded clasts.
indet. belemnites R F - ?SA
R7514.13
Retroceramus aff. galoi S F D J - A conglomerate, m-c gr sst matrix, with dark grey slate 
Malayomaorica occidentalis A 40/60 D SA & A sub-angular to sub-rounded clasts,

 shells only in bottom 15 cm, then clasts & shells
 R7514.14
Retroceramus aff. galoi S F D J - A conglomerate, m-c gr sst matrix, with dark grey slate 
Malayomaorica occidentalis C 70/30 D SA & A sub-angular to well-rounded clasts,
indet. ammonite R C - ?SA some probably of plutonic/volanic origin
indet. belemnites R F - ?SA belemnites below M. occi . & Retro . lot large frags
?Ichthyosaur tooth U F D ?
R7515 Janke Nunatak and surrounding small nunataks, interbedded sst and slate
R7515.1-6
indet. Retroceramids and buchiids S ? ? J - A fragmentary, indeterminate, comparing most closely with those from

R7508-13, discarded
R7516  5/95 vf gr sst/finely laminated, black/dark grey slate, no bioturbation
R7516
Blanfordiceras cf. wallichi A C - J - A finely laminated dark grey/black slate with rare v-f sandy horizons
Berriasella (?) sp. A C - J - A
?Retroceramidae (all 3) R F D ?A
?Oxytomidae gen. et sp. indet. R C B & D ?SA
Bivalvia sp. indet. (16.1) R (1) C D ?
Serpula  (Cycloserpula ) sp. R (1) F - ?A (R7516.2)
R7517  80/20 sst/f gr sandy black mst, fauna was often present in mst, but generally uncollectable.
R7517.1
Granodiorite - - - - at BAS
R7517.2
Retroceramus cf. stehni S F D SA & A dark grey/brown f gr thinly bedded silty sst, with 10 degree
?Liostrea sp. R F D SA & A cross bedding
indet. belemnites R F - ?A
R7517.3
Retroceramus cf. stehni C F D SA - A f-m gr sst, chaotic, trigoniids in separate m-gr horizon
?Liostrea sp. S 80/20 D SA - A
Trigoniidae gen. et sp. indet. S C D A
R7517.4
indet. oysters & veneroid bivs C F D ?J - A m gr chaotic sst w rare well rounded dark grey slate clasts, max 4x2 cm, 
indet. belemnites R F - ? layer of larger uncollectable Retroceramus  at base
R7517.5
Retroceramus cf. stehni A 80/20 D J - A m-c gr sst
?Liostrea sp. A 80/20 D SA - A
indet. bivalves R C D ?A

R7517.6
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Retroceramus cf. stehni S C D J - A f-m gr sst 40 cm unit in 10 m thick dark grey/black mst
?Liostrea sp. S C D ?A

R7517.7
Retroceramus cf. stehni R C D  A f gr sst
?Liostrea sp. C C D ?A
indet. ammonite R F - ?A

R7517.8
Retroceramus cf. stehni C 50/50 D J - A m-c gr sst, trigoniids in c gr sst, above m gr bioturbated (c. 15%) sst with
?Liostrea sp. C 50/50 D J - A Retro . & ?Liostrea
Trigoniidae gen. et sp. indet. S C D ?A
Dorsoserpula  sp. R C - ?A

R7517.9
Retroceramus cf. stehni R C D J - A f-m gr sst
?Liostrea sp. R C D ?A

R7517.10
Retroceramus cf. stehni R F D A f-m gr sst

R7517.11
no sample collected - - - -

R7517.12
Retroceramus cf. stehni A 90/10 D SA - A black f gr silty massive sst & m-c gr massive sst underlying
'Placunopsis parallela' R C D ?A Retroceramus  mostly adult
?Liostrea sp. A 90/10 D ?A silty sandstone 10 - 15% bioturbated
A . cf. A. aucklandica R C D ?A
cf Ophiacantha sp. indet. U C A ?A ophiuroid, brachiopod & same fauna in underlying sst, not as big, rare

R7517.13
woody material A F - - dark grey f gr sandy slate

R7517.14
Retroceramus cf. stehni R F D SA dark grey f gr sst above massive sst
indet. ammonites C C - ?A

R7517.15
Retroceramus cf. stehni A 80/20 D J - A f-m gr bioturbated  (15 - 20%) sst
?Liostrea sp. C 80/20 D ?A

R7517.16
Belemnopsis  aff. deborahae R C - J m gr sst

R7517.17
C. (Camptonectes ) aff. laminatus U C D ?A m-c gr sst
Fimbriidae gen. et sp. indet. R C D ?A
Neocrassina ellsworthensis R C D A
Neocrassina marwicki C C D A

R7517.18
wood R F - - black slate

R7517.19
Retroceramus cf. stehni R F D A c gr sst with small dark grey subrounded slate clasts
C. (Camptonectes ) 'auritus' R C D A
?Liostrea sp. S C D A

R7517.20
Retroceramus cf. stehni C 50/50 D SA - A f-c gr sst
?Liostrea sp. A 50/50 D ?A

R7517.21
?Liostrea sp. R C D ?A m-c gr sst
Belemnopsis  aff. deborahae R C - J

R7517.22
Retroceramus cf. stehni R C D SA m gr sst

R7517.23 & 24 & 26
plutonic samples at BAS - - - - R7517.26 'lamprophyre?'
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R7517.25
?Liostrea sp. R C D ?A f-m gr sst
indet. ammonites R C - ?A

R7517.27
Oxytoma 'trechmanni' R C D ?SA very chaotic m-c gr sst
?Liostrea sp. C 80/20 D ?A
A . cf. A. aucklandica R C D ?A

R7517.28
C. (Camptonectes ) 'auritus' R C D SA m-c gr sst
?Liostrea sp. R F D ?A
Belemnopsis  aff. deborahae R C - A

R7518  70/30 laminated to massive, f-vc gr sst/dark grey mst. Fauna concentrated in sst.
R7518.1
Retroceramus ?stehni R F D J - SA c-vc gr bioturbated (10 - 15%) sst
?Liostrea sp. S C D J - SA c. 10 ?Liostrea encrusting exterior of large Retro . fragment
indet. bivalves C F D ?

R7518.2
Retroceramus ?stehni C ?60/40 D SA - A chaotic m gr muddy bioturbated (20%) sst, filled with dark grey silt
'Malayomaorica malayomaorica' C 80/20 D A ?Liostrea both unattached valves, & tightly packed on exterior of Retro .
'Placunopsis parallela' R C D ?A
?Liostrea sp. A 80/20 D ?A
Neocrassina marwicki C 80/20 D A
Dorsoserpula  sp. R C - ?A
indet. ammonites R ?C - ?SA

R7518.3
Retroceramus ?stehni R 50/50 D A c gr sst

R7518.4
Retroceramus ?stehni R ?F D A m gr sst

R7518.5
Retroceramus ?stehni S 20/80 D A c gr sst
?Liostrea sp. R C D SA- A

R7519  85/15 sst/mst, mostly massive (m-c gr) & laminated (f-m gr) with low angle and ripple sized 
cross-bedding sst+A1131
R7519.1 - - - - no sample collected

R7519.2
indet. bivalves R 50/50 D ? c gr sst
wood

R7519.3
Retroceramus cf. stehni R C D SA Retroceramus  & Biv. indet. in v-f sst/mst
Neocrassina marwicki R C D A Neocrassina  in f-m gr sst
Bivalvia gen. et sp. indet. R C D ?

R7519.4
Belemnopsis sp. C R F - J f gr laminated sst
indet. bivalves R F D ? fossils in thin layer

R7519.5
Nuculana  sp. R ?C D ?A f-m gr occasionally laminated sst, rarely with clasts of dark grey 
Retroceramus cf. stehni R F D SA subrounded-rounded clasts 5x3 cm
E. (Entolium ) spedeni R C D SA Myophorella  in m gr sst, which is above vf-f gr laminated sst with
C. (Camptonectes ) auritus R C D SA N. marwicki , ripples, & small cross-beds, rarely 10% bioturbated.
M. (Scaphogonia ) n. sp. S 60/40 20/80 A
Neocrassina marwicki C 80/20 D A  
?Thracia s.s. sp. R C D ?A
Belemnopsis aff. stevensi R ?F - SA
R. (?Austrorotularia ) sp. R C - ?
indet. bivalve R F D ?

R7519.6
wood C F - - m-c gr chaotic sst, 3m strat above (south) 2.8 m log

R7519.7
Retroceramus cf. stehni C 70/30 D SA - A m gr massive sst, 4-5 thin layers over 1m, 1 main 10-12 cm thick
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?Liostrea sp. S C D SA - A oysters in m-c gr muddy sst

R7519.8
P. (Pterotrigonia ) thomsoni R C D A c-m gr chaotic  sst

R7519.9
Neocrassina marwicki R C D A m gr sst, 1 thin shell layer

R7519.10
E. (Entolium ) spedeni R C D SA c gr sst, above f-m gr sst
Neocrassina marwicki R C D A
R. (?Austrorotularia ) sp. S C - ?
indet. bivalves R 80/20 D ?

R7519.11
E. (Entolium ) spedeni R C D SA c gr sst
?Liostrea sp. C C D SA - A
Neocrassina marwicki R C D A

R7519.12
E. (Entolium ) spedeni S C D SA c gr in m gr muddy bioturbated (20%) sst
C. (Camptonectes ) auritus R C D SA
indet. belemnites S F - ?J

R7519.13
C. (Camptonectes ) auritus R 50/50 D J & A f-m gr sst, with rare large rounded clasts of dark grey mst
?Liostrea sp. R F D SA P. thomsoni  and indet. trigoniids only in m gr sst, with some 
'?Liostrea sp.' R F D SA ?Liostrea
P. (Pterotrigonia ) thomsoni C 15/85 D SA - A N. marwicki, C. auritus , and rare ?Liostrea in f gr sst
Neocrassina marwicki R F D A
indet. trigoniids R F D A

R7519.14
cf. Chariocrinus n. sp. R C D ?A f gr sst, articulated columnals, not sure if complete pluricolumnals

R7519.15
Neocrassina marwicki R C D A f-m gr sst
indet.ammonites R F D ?
indet. belemnite R F - ?
wood S F - -

R7519.16
Nuculana  sp. R ?C D ?A f-m gr sst, ?Thracia  found on its own in m gr sst
Meleagrinella n. sp. R C D ?A remaining fauna in numerous layers
E. (Entolium ) spedeni A C D SA
?Liostrea sp. R C D SA - A
Neocrassina marwicki C 80/20 10/90 A
?Thracia s.s. sp. R C D ?A
R. (?Austrorotularia ) sp. A C - ?
indet. belemnites S 80/20 - ?J

R7519.17
?Rissoidae gen. et sp. indet. S C - ? m-c gr sand in f-gr muddy matrix, concentrated layers of fossil material
Nuculana  sp. R C D ?A dominated by Rotularia , multiple layers over 5m
Meleagrinella n. sp. C C D ?A bivalves c. 80 % convex up
E. (Entolium ) spedeni A C D SA up to 35% bioturbated in parts, overall 5 - 10%
C. (Camptonectes ) auritus R C D J - A occasionally bedding marked by weak textural banding and lamination
'?Liostrea sp.' S 20/80 D SA coarser layers dominated by P. thomsoni , m gr layers by N. marwicki
M. (Scaphogonia) n. sp. R F D J one horizon dominated by E. spedeni
V. (Vaugonia ) n. sp. C R F D SA Rotulariua  from 10-95%
P. (Pterotrigonia ) thomsoni A 80/20 D SA -A
Fimbriidae gen. et sp. indet. R C D ?A
Neocrassina marwicki A 90/10 D A
Trigonopis  stevensi R C D A
?Thracia s.s. sp. R C D ?A
Dicoelites  sp. A  R C - SA
R. (?Austrorotularia) sp. A C - ?
Chariocrinus n. sp. R C D ?A
indet. ammonites S F - ?SA

R7519.18
P. (Pterotrigonia) thomsoni R C D SA - A m-c gr sst
R. (?Austrorotularia) sp. S C - ?

327



Appendix 5 Paleoecology data

Locality/ Species list Ab
un

da
nc

e

C
om

p.
/F

ra
g.

Ar
tic

./D
is

ar
t.

Ju
v.

/A
du

lt

Li
th

ol
og

y

indet. belemnites. R F - ?J

R7519.19
E. (Entolium ) spedeni R C D SA f-m gr sst
Neocrassina marwicki S 75/25 D A
Trigonopis  stevensi R C D A

R7519.20
G. (Indogramm. ) sparsilineatus R C D ?A m gr sst
E. (Entolium ) spedeni R C D SA
C. (Camptonectes ) auritus R C D SA
M. (Scaphogonia) n. sp. R F D J
Neocrassina marwicki S C D A
R. (?Austrorotularia ) sp. C C - ?

R7519.21
Retroceramus cf. stehni R F D A c-vc gr sst, overlying f-m gr cross-bedded sst
aff. Myophorella R C D A
Trigoniidae gen. et sp. indet. R C D A
Neocrassina marwicki R F D A
Trigonopis  stevensi R C D A
R. (?Austrorotularia ) sp. A C - ? (80% on 1 slab)
indet. bivalve R F D ?A
indet. belemnites S F - J

R7519.22
?Liostrea sp. R F D SA f-m gr sst

R7519.23
G. (Indogramm. ) sparsilineatus R C D ?A m gr muddy sst
M. (Scaphogonia ) alexandra R C D SA & A
V. (Vaugonia)  n. sp. A. R F D SA
Neocrassina marwicki S 75/25 D A
Trigonopis  stevensi R C D A
?Ceratomyidae gen. et sp. indet. R C D ?A
R. (?Austrorotularia ) sp. C C - ?
indet. belemnites R F - ?J - A
wood S F - -

R7519.24
?Rissoidae gen. et sp. indet. R C - ? f gr 'chaotic' muddy sst, with many fragmentary and complete articulated
Nuculana  sp. R C D ?A specimens, most of those that are artic. are juvenile or small
M. (Scaphogonia ) alexandra R F D SA up to 25% bioturbated in parts, overall 5 - 10%
M. (Scaphogonia) n. sp. S 50/50 D SA - A
V. (Vaugonia)  n. sp. A. C 80/20 D J - SA
V. (Vaugonia ) n. sp. B. R 33/66 D J - SA
P. (Pterotrigonia ) thomsoni R F D A
Neocrassina marwicki A 60/40 10/90 J - A
Trigonopis  stevensi R C D A
?Crassatellacea gen. et sp. indet. R C D ?A
Dicoelites  sp. A  R F - SA
R. (?Austrorotularia ) sp. S C - ?
indet. bivalves S 60/40 5/95 J - A
indet. ammonites S 50/50 - SA & A
wood C F - -

R7519.25
P. (Pterotrigonia ) thomsoni A 80/20 D A P. thomsoni  in m-c gr sst for c. 1.5 m, commonly covering entire bedding
?Ceratomyidae gen. et sp. indet. R C D ?A surface, ?Ceratomyidae in f-m gr sst below

R7519.26
G. (Indogramm. ) sparsilineatus R C D ?A f-m gr bioturbated (10%) sst - very similar lith. & fauna to R7519.24
M. (Scaphogonia) n. sp. R F D A
V. (Vaugonia)  n. sp. A. R F D ?SA
V. (Vaugonia ) n. sp. C R F D ?A
Neocrassina marwicki S C D A
Trigonopis  stevensi R C D A
Pleuromya milleformis R C A A
Belemnopsis sp. C R ?C - J
R. (?Austrorotularia ) sp. C C - ?

(in between these 2 remnant of log 6m in length)
R7519.27
Meleagrinella n. sp. D 95/5 D SA - A f gr, weakly laminated sst, bedding often marked by fossils and 
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'?Liostrea sp.' R F D SA minor textural banding
V. (Vaugonia)  n. sp. A. R C D ?SA Meleagrinella  n. sp. 70% concave up, commonly forming beds up to 2 cm 
V. (Vaugonia ) n. sp. B. R C D ?SA thick, most of the associated fauna is found in a horizon above the 
P. (Pterotrigonia ) thomsoni R C D SA Meleagrinella  n. sp. bed
Neocrassina marwicki R C D SA - A
R. (?Austrorotularia ) sp. C C - ?
wood S F - -

R7519.28
indet. ammonite R F - ?A m gr sst
wood R - - -

R7519.29 & 31
sediment samples - - - - at BAS

R7519.30
Meleagrinella n. sp. R C D ?A m-c gr sst
P. (Pterotrigonia ) thomsoni R ?C D A

R7519.32
?Liostrea sp. R ?C D ?A f-m gr sst
Neocrassina marwicki R C D A
R. (?Austrorotularia ) sp. C C - ?

R7519.33
?Liostrea sp. R 50/50 D ?A m gr sst, with Pterotrigonia  stacked on top one another
P. (Pterotrigonia ) thomsoni C 80/20 D A

R7519.34
wood 1 F - - f gr sst

R7519.35
Nuculana  sp. R ?C D ?A m-c gr sst for trigs & wood, f-m gr laminated muddy sst for rest
Modilous n. sp. R C D ?A
Meleagrinella n. sp. S 80/20 D ?A
Entolium spedeni C C D SA
C. (Camptonectes ) auritus R C D SA - A
P. (Pterotrigonia ) thomsoni S 80/20 D A
Neocrassina marwicki R C D A
R. (?Austrorotularia ) sp. C C - ?
Fern frond R F - ?
wood R F - -

R7519.36
woody material C F - - poor fragments, discarded

R7519.37
Nuculana  sp. R ?C D ?A f-m gr laminated, bioturbated (10%) sst
Mesosaccella  sp. R C D ?A cf. Chariocrinus  n. sp. found in horizon above assemblage
Meleagrinella n. sp. D C D ?A
E. (Entolium ) spedeni R C D SA
C. (Camptonectes ) auritus R C D SA
?Liostrea sp. R C D SA - A
Fimbriidae gen. et sp. indet. R C D ?A
R. (?Austrorotularia ) sp. R C - ?
cf. Chariocrinus n. sp. R C D ?A

R7519.38
wood R F - - f gr sst

R7519.39
E. (Entolium ) spedeni R C D SA c gr sst

R7519.40
?Liostrea sp. R C D ?A m-c gr sst
indet. bivalve R F D ?A
indet. belemnites R F - ?A
?wood R C - ?

R7519.41
Parallelodon sp. C C D ?A f-m gr bioturbated (10%) sst, lot complete material and indet. fragments
Cucullaea (Idonearca ) sp. R C D ?A
Retroceramus cf. stehni A 20/80 D J - A
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E. (Entolium ) spedeni R C D SA
?Pectinacea, gen. et. sp indet. R C D ?
?Actinostreon sp. S C D ?A
?Liostrea sp. A 70/30 D J - A
?Carditidae gen.et sp. indet. R C D ?
Neocrassina marwicki R C D A
Trigonopis  stevensi R C D A
Pronoella (s. l.) sp. indet. R C D ?A
Pleuromya milleformis R C D A
A . cf. A. aucklandica R C D ?A
indet. bivalves C F D ?J - A

R7519.42
M. (Scaphogonia) alexandra R C D A m gr sst
Neocrassina marwicki R C D A
P. (?Pronoella ) n. sp. R C D ?A
?Thracia s.s. sp. R C D ?A
indet. ammonite R C - ?SA

R7519.43
Retroceramus cf. stehni S C D SA - A f gr sst

R7519.44
Retroceramus cf. stehni C 80/20 D SA - A f-m gr bioturbated (15 - 20%) sst
?Liostrea sp. R F D SA
R. (?Austrorotularia ) sp. R C - ?A
indet. ammonites C C - SA - A

R7519.45
Retroceramus cf. stehni C 90/10 10/90 SA - A f-m gr sst, Dorsoserpula  sp encrusting exterior of Retroceramus
?Liostrea sp. S 75/25 D ?A
Dorsoserpula sp. S ?C - ?A

R7519.46
Retroceramus cf. stehni R F D A light grey f-m gr sst
'?Liostrea ' sp. R F D SA
R. (?Austrorotularia ) sp. R C - ?A
indet. ammonites R 66/33 - ?SA

R7519.47
Retroceramus cf. stehni C C D J - A 7 juvenile - sub-adult Retro .s, ?Liostrea & indet bivalve in dark grey f gr
C. (Camptonectes ) auritus R C D SA sandy mst, 1 adult Retro. & C. auritus in m gr silty, bioturbated (5%) sst
?Liostrea sp. R C D A
indet. bivalves R C D ?A

R7519.48
Retroceramus cf. stehni C C D SA - A f-m gr sst, c. 8 ?Liostrea encrusting exterior of a single Retroceramus
?Liostrea sp. C C D SA - A
P. (Pterotrigonia ) thomsoni R C D A
indet. ammonite R F - ?

R7519.49
Neocrassina marwicki R C D A m-c gr sst
Trigonopis  stevensi R C D A
Pleuromya milleformis R C D A

R7519.50
Retroceramus cf. stehni C C 15/85 A f-m gr sst, all Retro. large, with Dorsoserpula sp. in one horizon
M. (Scaphogonia) n. sp. R C D A Myophorella  n. sp, N. marwicki  & Rot . in different horizon
Neocrassina marwicki S 66/33 D A all corals on internal surface of artic. Retroceramus
aff. Cyathophylliopsis delabechei C C - ?A & J Dorsoserpula  sp. on interior and exterior of Retroceramus 
Dorsoserpula  sp. S C - ?A 5% bioturbated
R. (?Austrorotularia ) sp. C - - ?
wood R F - - (with a Retroceramus)
indet. ammonites R C - ?A

R7519.51
C. (Camptonectes ) auritus R C D SA m-c gr sst with rounded dark grey mst clasts
aff. Myophorella R C D A
P. (Pterotrigonia ) thomsoni R F D A
Neocrassina marwicki R C D A

R7519.52
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Nuculana sp. R ?C D ?A f gr laminated sst w rounded dark grey mst clasts 
C. (Camptonectes ) auritus R C D SA
R. (?Austrorotularia ) sp. C C - ?
indet. bivalves R F D ?J
indet. belemnites S F - ?A

R7519.53
C. (Camptonectes ) auritus R C D A c gr sst
?Liostrea sp. R C D SA
indet. bivalves R C D ?J

R7519.54
Retroceramus cf. stehni A 80/20 D A f-m gr massive sst, fauna in 2 layers, Retro ., ?Liostrea , Veneroida indet.
E. (Entolium ) spedeni R C D SA & Dorsoserpula sp. in one, remaining fauna in other 
?Liostrea sp. C C D J - A all Retroceramus  large valves, convex up
V. (Vaugonia ) n. sp. B. S 15/85 D ?SA ?Liostrea encrusting up to 60% of external surface of Retro . valves
Neocrassina marwicki R C D A
Veneroida Fam. et gen. et sp. indet. R C A ?A ('- slightly agape, inside large valve of Retroceramus)
R. (?Austrorotularia ) sp. R C - ?
Dorsoserpula  sp. C - - ?A (encrusting Retroceramus)

R7519.55
Retroceramus cf. stehni R F D A f-c gr sst, N. marwicki  & trigoniids in m-c gr sst, Retro., Dorsoserpula sp.
E. (Entolium ) spedeni R C D SA & ?Liostrea slightly below in f-m gr sst.
?Liostrea sp. R C D A
P. (Pterotrigonia ) thomsoni R C D A
Neocrassina marwicki R 66/33 D A
Dorsoserpula  sp. R C - ?A
indet. bel frag R F - ?A

R7519.56
Retroceramus cf. stehni A 60/40 5/95 SA - A f-m gr massive and laminated sst, all Retro. large, convex up, with 
E. (Entolium ) spedeni R C D SA Dorso . sp. and ?Liostrea encrusting most on external surface, up to 60%
?Liostrea sp. C 80/20 D J - A ?Liostrea also forming 10 cm thick bed 
Trigonopis  stevensi R C D A
?Thracia s.s. sp. R C D ?A rare bioturbation
Dorsoserpula  sp. S C - ?A

R7519.57
?Rissoidae gen. et sp. indet. S C - ? f gr muddy sst, bedding marked by fossils, occasionally weakly laminated
?Acteonoidea gen. et sp. indet. S C - ? 10 degree cross bedding in c gr sst that directly overlies uppermost
Nuculana  sp. R ?C D ?A fossil horizon
Parallelodon sp. R F D ?A P. kawhiana  from concretion in horizon slightly above main shell horizons
G. (Indogramm. ) sparsilineatus S 80/20 D ?A Rotularia rarely found in association with Entolium
Modilous n. sp. R C D ?A E. spedeni  constitutes c. 80% of specimens 
Pinna kawhiana R C A ?SA
Retroceramus cf. stehni R F D SA
Meleagrinella n. sp. R C D ?A
E. (Entolium ) spedeni D 95/5 D SA
C. (Camptonectes ) auritus R C D SA
'?Liostrea' sp. R F D SA
M. (Scaphogonia) alexandra S 10/90 D J - A
V. (Vaugonia)  n. sp. A. R 10/90 D ?SA
Neocrassina marwicki C 55/45 D SA - A
Trigonopis  stevensi R C D A
G. (Goniomya ) n. sp. U C D ?A
?Thracia s.s. sp. R C D ?A
R. (?Austrorotularia ) sp. A C - ?
Chariocrinus n. sp. C C D ?A
indet. ammonites R F - ?SA
indet. belemnites R 80/20 - ?J - A

R7519.58
large indet. veneroid bivalve R F D ?A dark grey f sandy slate

R7519.59
?Liostrea sp. R C D A f gr sst
P. (Pterotrigonia ) thomsoni R F D A
Neocrassina marwicki S C D A
Trigonopis  stevensi R C D A
indet. bivalve S F D ?A

R7519.60
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?Rissoidae gen. et sp. indet. R C - ? f-m gr weakly laminated sst, bedding also marked by fossils and minor
Nuculana  sp. R ?C D ?A textural banding, c. 10 layers
Meleagrinella n. sp. D 85/15 D ?A Meleagrinella  n. sp. 70% concave up
E. (Entolium ) spedeni S C D SA
C. (Camptonectes ) auritus R C D SA
'?Liostrea' sp. R 50/50 D SA
V. (Vaugonia)  n. sp. A. R C D ?SA
V. (Vaugonia ) n. sp. B. R C D ?SA
V. (Vaugonia ) n. sp. C R C D SA
Neocrassina marwicki R 50/50 D SA
?Thracia s.s. sp. S C D ?A
Hibolithes sp. A R C - J
R. (?Austrorotularia ) sp. R C - ?
indet. ammonite R F - ?SA

R7520  coarsely laminated  & chaotic f-m gr muddy sst, fauna in chaotic layer  
R7520.1
Gastropoda gen. et. sp. indet. U C - ? f gr, chaotic, bioturbated (5 - 10%) sst  
Meleagrinella n. sp. R C D ?A
?Liostrea sp. R C D SA - A
M. (Scaphogonia)  n. sp. S 50/50 D A
V. (Vaugonia)  n. sp. A. R F D ?SA
V. (Vaugonia ) n. sp. B. S F D ?SA
aff. Pterotrigonia  sp. R C D A
Neocrassina marwicki A 80/20 5/95 J - A
Trigonopis  stevensi C C D SA - A
?Diplocidaris sp. indet. R 75/25 D ?A
wood C F - -
indet. ammonites R F - ?SA
 
R7520.2
M. (Scaphogonia) n. sp. R F D A f gr, chaotic, bioturbated (5 - 10%) sst  
Neocrassina marwicki R C D A
wood C F - -

R7521 80/20  massive and thinly laminated f gr muddy sst/dark grey slate
R7521.1
Retroceramus sp. indet. B R ?C D ?SA f gr sst with many angular-subangular rip-up clasts of dark grey slate   
Malayomaorica malayomaorica S C D A slightly chaotic
Pentacrinites sp. indet. R C D ?A
indet. belemnites S F - ?A

R7521.2
Retroceramus sp. indet. B R ?C D ?SA f-m gr thinly bedded sst
Malayomaorica malayomaorica S C D A
indet. bivalve R F D ?J

R7522  laminated to massive f-m gr sst
R7522.1
M. (Scaphogonia) alexandra R C D SA f gr bioturbated (10 - 15%) sst
indet. bivalve R F D ?A
indet. ammonite R F - ?SA

R7522.2
Entolium (Entolium ) spedeni R C D SA f gr sst
M. (Scaphogonia) alexandra R C 33/66 A
Neocrassina marwicki R C D A
indet. ammonites C 80/20 - J - A

R7522.3
Pleuromya milleformis R C A A f gr sst

R7522.4
 indet. bivalve and traces R F D ?J bivalve in laminated  f gr sst, bioturbation (25%) in o'lying m-c gr sst

R7522.5
Retroceramus sp. indet. D R ?C D ?SA laminated & chaotic m gr sst
M. (Scaphogonia) alexandra R F D A
Trigonopis  stevensi R C D A
wood S F - -
indet. ammonite R F F ?SA

R7522.6
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Retroceramus sp. indet. B. R ?C D ?SA f & m-c gr  laminated, bioturbated (5 - 10%) sst
?Liostrea sp. R C D SA one horizon chaotic
M. (Scaphogonia) alexandra R F D A
Neocrassina marwicki C C 10/90 A
Trigonopis  stevensi C 10/90 10/90 A
?Thracia s.s. sp. R C D ?A
Rotularia  (?Austrorotularia ) sp. R C - ?
Skolithos C - - - (in grey slate directly below sand unit, filled with m-c gr sst
indet. ammonites 6 F - ?SA 45% bioturbated)

R7522.7
indet. ?Retroceramus R F D ? f gr sst

R7522.8
Nuculana  sp. R ?C D ?A f-c gr weakly laminated sst
Retroceramus sp indet. C U ?C D ?SA
?Liostrea sp. C 90/10 D J - A
M. (Scaphogonia) alexandra R F D A
Neocrassina marwicki R 33/66 D A
Trigonopis  stevensi R C D A
Rotularia  (?Austrorotularia ) sp. S C - ?
indet. bivalves S ?C D ?J - A
indet. ammonite R F - ?A

R7522.9
G. (Indogramm. ) sparsilineatus R C D ?A m gr well bedded sst, fossils concentrated in discrete horizons
E. (Entolium ) spedeni C C D SA Rotularia up to 80% in some horizons
Neocrassina marwicki C C D A
Trigonopis  stevensi R C D A
'Pronoella ' antarctica R C D ?A
?Ceratomyidae gen. et sp. indet. R C D ?A
?Thracia s.s. sp. S C D ?A
R. (?Austrorotularia ) sp. C C - ?
Dorsoserpula sp. R C - ?A
indet. bivalves S 70/30 D ?J - A

R7522.10
Retroceramus sp. indet. D R ?C D ?SA f gr bioturbated (10 - 15%) sst, all ammonites from horizon above the
C. (Camptonectes ) 'auritus' R C D A bivalves, except some ?Liostrea  that encrust the ammonites
?Liostrea sp. R C D SA - A
M. (Scaphogonia) alexandra R F D A
Neocrassina marwicki S C 20/80 A
S. (Cycloserpula ) sp. R C - ?A
indet. ammonite A C - SA - A

R7523  (type lithological section) 25/75 f-c gr sst/dark grey slate, no bioturbation
R7523.1
no sample - - - -

R7523.2
indet. belemnite R F - ?J f gr sst

R7523.3
R. (?Austrorotularia ) sp. S C - ? f gr sandy dark grey slate
Dorsoserpula  sp. R C? - ?A
cf. Aucklandirhynchia sp. indet. S C D ?A
?Diplocidaris sp. indet. R C D ?A (1 complete radiole)
Chariocrinus n. sp. R C D ?A

R7523.4
indet. fragments of belemnites - discarded

R7523.5
indet. wood fragments - discarded

U = unique, R = rare (0 – 5%), S = scarce (6 – 15%), C = common (16 – 25%), A = abundant (26 – 50%), D = dominant (< 50%),
C = complete, F = fragmentary (sometimes given as a ratio of C/F), A = articulated, D = dis-articulated (sometimes given as a ratio of A/D,
mostly applicable to bivalves, but also echinoderms), B = ‘butterfly position’ whereby bivalves are open, but remain articulated, J = juvenile,
SA = sub-adult, A = adult, bioturbation = Chondrites  (unless otherwise stated), indet. = indeterminate, sst = sandstone, mst = mudstone,
zst = siltstone, f = fine, m = medium, c = coarse, gr = grained, v = very, specs. = specimens, Retro . = Retroceramus ,
M . m . = Malayomaorica malayomaorica , M . occi . = Malayomaorica occidentalis.
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BIOGEOGRAPHIC DATA 
 

The following lists the biogeographic relationships of the fauna. 

 



Appendix 6 Biogeographic Information
Taxon Age Biogeographic relationship

Species Genus
Flabellirhynchia australensis latest E. Bajo. endemic cosmop.
Grammatodon (s.l .) sp. latest E. Bajo. ? Tethyan
Pinna  n. sp latest E. Bajo. NZ cosmop.
Oxytoma trechmanni latest E. Bajo. NZ Tethyan
Oxytoma  n. sp. latest E. Bajo. NZ Tethyan
Camptonectes (s.s.) robusta latest E. Bajo. endemic Tethyan
Camptonectes (s.s.) grandis latest E. Bajo. NZ Tethyan
Spondylus  sp. latest E. Bajo. ?endemic Tethyan
?Antiquilima sp. indet. latest E. Bajo. - cosmop.
Vaugonia (s.s .) cf. spedeni latest E. Bajo. NZ cosmop.
?Anisocardia  sp. latest E. Bajo. - Tethyan (Europe)

Pholadomya anterumbonis latest E. Bajo. endemic cosmop.
Pleuromya uniformis latest E. Bajo. cosmop. cosmop.
Pleuromya latarugata latest E. Bajo. endemic cosmop.
Pleuromya sp. A latest E. Bajo. ?endemic cosmop.
Stephanoceras (Skirroceras ) cf. bigoti latest E. Bajo. European Tethyan
Teloceras  sp. latest E. Bajo. ? Tethyan
Teloceras cf. lotharingicum latest E. Bajo. European Tethyan
Normannites  cf. vulgaricostatus latest E. Bajo. European Tethyan
Megasphaeroceras  cf. rotundum latest E. Bajo. Alaska Tethyan
?Anaptychus  sp latest E. Bajo. - -
Brevibelus  sp. A.   latest E. Bajo. ?South Pac. Tethyan

Belemnopsis  sp. G latest E. Bajo. ? Tethyan

Hibolithes aff. catlinensis latest E. Bajo. NZ Tethyan

Pachyduvalia sp. A.  latest E. Bajo. Madagascar Tethyan
Ophiacanthidae gen. et sp. indet. latest E. Bajo. - -
Apiocrinus sp. indet latest E. Bajo. ? ?Tethyan
'Buchia  sp. indet.' latest E. Bajo. - -
?Crassatellacea gen. et sp. indet. latest E. Bajo. - latest E. Call. - -
?Diplocidaris sp. indet. latest E. Bajo. - latest E. Call. ? Tethyan
Chariocrinus latadiensis latest E. Bajo. - latest E. Call. endemic West Tethyan 
cf. Aucklandirhynchia  sp. indet. ?latest E. Bajo. - latest E. Call. NZ NZ
Rotularia  (?Austrorotularia ) sp. latest E. Bajo. - M. Oxf. Austral cosmop.
Aucklandirhynchia cf. aucklandica latest E. Bajo. - (? M. Oxf.) NZ NZ
Entolium (s.s.) spedeni latest E. Bajo. - M. Oxf. endemic cosmop.
'Pronoella'  antarctica latest E. Bajo. - M. Oxf. endemic Tethyan
Pleuromya milleformis latest E. Bajo. - M. Oxf. NZ cosmop.
Parallelodon sp. latest E. Bajo. - E. Kimm. ? cosmop.
Corbicellopsis otwayi latest E. Bajo. - latest E. Kimm. endemic Tethyan
Entolium (s.s.) lackeyi latest E. Bajo. - latest E. Kimm. endemic cosmop.

Belemnopsis  sp. E latest E. Bajo. - ?latest E. Kimm. ? Tethyan
Dorsoserpula  sp. latest E. Bajo. - mid L. Kimm. cosmop. cosmop.
?Liostrea sp. latest E. Bajo. - mid L. Kimm. ? Tethyan
Placunopsis parallela latest E. Bajo. - ?mid L. Kimm. endemic cosmop.

Belemnopsis  sp. F latest E. Bajo. - L. Kimm. ? Tethyan

aff Cyathophylliopsis  delabechei latest L. Bath. - latest E. Call. Tethyan West Tethyan 
?Rissoidae gen. et sp. indet. latest L. Bath. - latest E. Call. - -
?Acteonoidea gen. et sp. indet. latest L. Bath. - latest E. Call. - -
Gastropoda gen. et. sp. indet. latest L. Bath. - latest E. Call. - -
Mesosaccella  sp. latest L. Bath. - latest E. Call. ? Tethyan
Cucullaea (Idonearca ) sp. latest L. Bath. - latest E. Call. ?endemic Tethyan
Modilous n. sp. latest L. Bath. - latest E. Call. endemic cosmop.
Retroceramus cf. stehni latest L. Bath. - latest E. Call. Argen. - NZ Indo-SW Pacific (Subrealm)
Camptonectes (s.s.) auritus latest L. Bath. - latest E. Call. Tethyan Tethyan
aff. Camptonectes  (s.s .) laminatus latest L. Bath. - latest E. Call. Tethyan Tethyan
?Pectinacea gen. et. sp indet. latest L. Bath. - latest E. Call. - -
?Actinostreon sp. latest L. Bath. - latest E. Call. ? cosmop.
aff. Myophorella latest L. Bath. - latest E. Call. ? cosmop.
Vaugonia (s.s.) n. sp. A. latest L. Bath. - latest E. Call. endemic cosmop.
Vaugonia (s.s.) n. sp. B. latest L. Bath. - latest E. Call. endemic cosmop.
Vaugonia (s.s.) n. sp. C latest L. Bath. - latest E. Call. endemic cosmop.
aff. Pterotrigonia  sp. latest L. Bath. - latest E. Call. ? cosmop.
Trigoniidae gen. et sp. indet. latest L. Bath. - latest E. Call. - -
Fimbriidae gen. et sp. indet. latest L. Bath. - latest E. Call. - -
?Carditidae gen. et sp. indet. latest L. Bath. - latest E. Call. - -
?Pronoella (s.l.) sp. indet. latest L. Bath. - latest E. Call. ? Tethyan (Europe) 
Veneroida gen. et sp. indet. latest L. Bath. - latest E. Call. - -

Goniomya (s.s.)  n. sp. latest L. Bath. - latest E. Call. endemic cosmop.

?Ceratomyidae gen. et sp. indet. latest L. Bath. - latest E. Call. - -

?Thracia s.s. sp. latest L. Bath. - latest E. Call. ?endemic cosmop.
Belemnopsis  aff. deborahae latest L. Bath. - latest E. Call. NZ Tethyan
Goniasteridae gen. et sp. indet. latest L. Bath. - latest E. Call. - -
cf Ophiacantha  sp. latest L. Bath. - latest E. Call. ?endemic cosmop.
Chariocrinus cf. latadiensis latest L. Bath. - latest E. Call. ?endemic West Tethyan 
Retroceramus sp. C ?latest L. Bath. - latest E. Call. ? Indo-SW Pacific (Subrealm)
Retroceramus sp. D ?latest L. Bath. - latest E. Call. ? Indo-SW Pacific (Subrealm)
Bivalvia gen. et sp indet. latest L. Bath. - latest E. Call. - -
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Pronoella  (?Pronoella ) n. sp. latest L. Bath. - M. Oxf. endemic Tethyan
Belemnopsis aff. stevensi latest L. Bath. - M. Oxf. NZ Tethyan
Nuculana  spp. latest L. Bath. - latest E. Kimm. ? cosmop.
Grammatodon (Indo.) sparsilineatus latest L. Bath. - latest E. Kimm. NZ Tethyan
Pinna kawhiana latest L. Bath. - latest E. Kimm. NZ cosmop.
Meleagrinella n. sp. latest L. Bath. - latest E. Kimm. NZ cosmop.
Trigonopis  stevensi latest L. Bath. - latest E. Kimm. endemic Boreal & Tethyan (Eur.)
Belemnopsis  sp. C latest L. Bath. - latest E. Kimm. ? Tethyan

Hibolithes sp. A latest L. Bath. - latest E. Kimm. ? Tethyan

Dicoelites  sp. A  latest L. Bath. - latest E. Kimm. ?South Pac. Tethyan
Neocrassina marwicki latest L. Bath. - mid L. Kimm. endemic Boreal & Tethyan
Retroceramus sp. B latest L. Bath. - L. Kimm. ? Indo-SW Pacific (Subrealm)
Serpula  (Cycloserpula ) sp. latest L. Bath. - latest L. Tith. ? cosmop.
Myophorella (Scapho.)  n. sp. latest L. Bath. - ?E. Tith. endemic cosmop.
Myophorella (Scapho.) alexandra latest L. Bath. - Berriasian endemic cosmop.
Pterotrigonia (s.s.) thomsoni latest L. Bath. - Tith. endemic cosmop.

Nothocephalites ? sp. Call. ?
?Oxytoma sp. indet. mid M. - L. Call. ? Tethyan

?Meleagrinella  juv. sp. indet. mid M. - L. Call. ? cosmop.

Cycleryon sp. mid M. - L. Call. ?endemic Tethyan

?Osteichthyes gen. et. sp indet. A mid M. - L. Call. - -

?Semionotidae gen. et sp. indet. mid M. - L. Call. - -
Retroceramus  galoi mid M. Call. - E. Kimm. Indo-Pac Indo-SW Pacific (Subrealm)
Myophorella (Scapho.) cf. macnaughti mid M. Call. - E. Kimm. NZ cosmop.
?Vaugonia  sp. mid M. Call. - E. Kimm. ? cosmop.
Pleuromya sp. indet. mid M. Call. - E. Kimm. ? cosmop.
'Buchia  cf. B. rugosa' mid M. Call. - E. Kimm. ? -
Belemnopsis  sp. A mid M. Call. - E. Kimm. ?Antarctica Tethyan
Belemnopsis  sp. D mid M. Call. - E. Kimm. ? Tethyan
Duvalia aff. rhopaliformis mid M. Call. - E. Kimm. ?Madagas. Madagas.
Parallelondontinae gen. et sp. indet mid M. Call. - latest E. Kimm. - -
Grammatodon (Indo.)  sp. mid M. Call. - latest E. Kimm. ? Tethyan

Grammatodon (s.l.)  sp. indet. latest E. - M. Oxf. ? Tethyan
Grammatodon (Indo.) laudoni latest E. - M. Oxf. endemic Tethyan
Lopatinia sensu lato n. sp. latest E. - M. Oxf. endemic cosmop.
Modiolus sp. latest E. - M. Oxf. ? cosmop.
Entolium (s.s.) sp. latest E. - M. Oxf. ? Tethyan
Tancredia  aff. allani latest E. - M. Oxf. NZ Tethyan
Perisphinctes (Disco. ) cf. antillarum latest E. - M. Oxf. Cuba Tethyan
Perisphinctes (Disco. ) sp. indet. latest E. - M. Oxf. ? Tethyan
Hibolithes sp. C latest E. -M. Oxf. ?NZ Tethyan
'Paracerithium'  n. sp. latest E. Oxf. - latest E. Kimm. NZ Tethyan
Camptonectes (Camptochlamys )  n. sp. latest E. Oxf. - latest E. Kimm. endemic cosmop.
Neocrassina ellsworthensis latest E. Oxf. - latest E. Kimm. endemic Boreal & Tethyan
Belemnopsis  sp. B latest E. Oxf. - latest E. Kimm. ?Ant. & Mada. Tethyan
Vaugonia  (Orthotrigonia ?) quiltyi L. E. Oxf. - Berriasian endemic cosmop.
Retroceramus  n. sp. A L. Oxf. - L. Kimm. endemic Indo-SW Pacific (Subrealm)
Malayomaorica malayomaorica L. Oxf. - L. Kimm. Indo- SW Pac. Indo-SW Pacific (Subrealm)
Hibolithes aff. marwicki L. Oxf. - L. Kimm. NZ Tethyan
Pentacrinites  n. sp. L. Oxf. - L. Kimm. endemic West Tethyan
Pentacrinites sp. indet. L. Oxf. - L. Kimm. ? West Tethyan
Ammonoidea sp. indet. A L. Oxf. - L. Kimm. ? -
?Osteichthyes gen. et. sp indet. B L. Oxf. - L. Kimm. - -

cf. Entolium ?E. Kimm. ? ?cosmop.
Propeamussium lyonensis ?E. Kimm. endemic cosmop.
Retroceramus 'subhaasti' mid E. Kimm. - mid L. Kimm. NZ Indo-SW Pacific (Subrealm)
Retroceramus  ?cf. galoi mid E. Kimm. - mid L. Kimm. NZ Indo-SW Pacific (Subrealm)
Eocallista  sp. mid - latest E. Kimm. ? Tethyan
Vaugonia (s.s.) orvillensis ?Kimm. - Tith. endemic cosmop.
Iotrigonia  (Iotrigonia ) vau ?Kimm. - E. Tith. S. Africa cosmop.
Isocyprina  (?Isocyprina ) sp. latest E. Kimm. ?NZ Tethyan
Hibolithes aff. arkelli  latest E. Kimm. NZ Tethyan
Hibolithes sp. B latest E. Kimm. ? Tethyan
Belemnopsis  sp. H ?latest E. Kimm. ? Tethyan
Duvalia sp. A. ?latest E. Kimm. ?France Tethyan
Pachyduvalia aff. pinguis ?latest E. Kimm. ?Germany Tethyan
Pachyduvalia  aff. agricolae ?latest E. Kimm. ?Crimea Tethyan
Retroceramus aff. galoi L. Kimm. - mid M. Tith. ?endemic Indo-SW Pacific (Subrealm)
Malayomaorica occidentalis L. Kimm. - mid M. Tith. Falk. Pl. Indo-SW Pacific (Subrealm)
Ammonoidea sp. indet. B L. Kimm. - mid M. Tith. - -
?Ichthyosauria L. Kimm. - mid M. Tith. - -
Belemnopsis aff. keari Kimm. NZ Tethyan
Hibolithes aff. verbeeki Kimm. - Tith. NZ Tethyan
Hibolithes  sp. Kimmeridgian - Tithonian NZ Tethyan

Katroliceras sp. E. - earliest L. Tith. ? East African

337



Appendix 6 Biogeographic Information
Taxon Age Biogeographic relationship

Species Genus
Pachysphinctes aff. americanensis E. - earliest L. Tith. Argentina S. E Tethyan
Pachysphinctes aff. linguiferous E. - earliest L. Tith. India S. E Tethyan
Torquatisphinctes sp. A E. - earliest L. Tith. ? E. African & Andean
Torquatisphinctes sp. B E. - earliest L. Tith. ? E. African & Andean
Torquatisphinctes sp. C E. - earliest L. Tith. ? E. African & Andean
Subdichotomoceras sp. E. - earliest L. Tith. ? Tethyan
Produvalia  aff. neyrivensis L. Tithonian ?Madasgas. Tethyan
(?)Psuedoppelia sp. early L. Tith. ? ?Argentina
Aspidoceras aff. euomphalum early L. Tith. Argentina East Tethyan
Aspidoceras sp. early L. Tith. ? East Tethyan
Virgatosphinctes aff. denseplicatus var. blakei early L. Tith. India & Madag Tethyan
Virgatosphinctes aff saherense early L. Tith. India (Him) Tethyan
Virgatosphinctes aff. frequens early L. Tith. India (Him) Tethyan
Kossmatia aff. tenuistriata early L. Tith. India (Him) Indo-Pacific
Kossmatia (?) sp. early L. Tith. ? Indo-Pacific
?Retroceramidae latest L. Tith. - -
?Oxytomidae gen. et sp. indet. latest L. Tith. - -
Bivalvia sp. indet. latest L. Tith. - -
Blanfordiceras cf. wallichi latest L. Tith. Him, Mada E. Tethyan & Andean
Berriasella (?) sp. latest L. Tith. Antarctica Tethyan
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PLATES 1-30 

 

All specimens latex casts coated with ammonium chloride unless otherwise stated. 

Scale bars 1 cm unless otherwise stated. 
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Plate 1 

 

aff. Cyathophylliopsis delabechei (Milne - Edwards & Haime) 

 

Figs 1-3 R7519.50.13, ‘Long Ridge’, Hauberg Mountains. Fig. 1 basal view of 
a sub-adult, Fig. 2 basal view of sub-adult, c. 5 juveniles and 
Dorsoserpula sp., Fig. 3 internal mould of R. cf. stehni on which 
specimens are encrusting. 

 
Rotularia (?Austrorotularia) sp. (all plan view) 

 

Fig. 4 R7519.17.19, external casts, ‘Long Ridge’, Hauberg Mountains. 
Fig. 5 R7507.1.4, external casts, Mt. Hirman, Behrendt Mountains. 
Fig. 6 R7507.2.1, external mould (rock), Mt. Hirman, Behrendt Mountains. 
Fig. 7 R7523.3.3, external cast, Latady Mountains. 
 

Serpula (Cycloserpula) sp. (both dorsal views) 

 
Fig. 8 R7522.10.3, unattached external cast, Wilkins Mountains. 
Fig. 9  R7516.2.17, unattached external cast, Cape Zumberge. 
 

Dorsoserpula sp. (dorsal view unless otherwise stated) 

 

Figs 10-12 R7518.2.49, external cast encrusting R. ?cf. galoi, Hauberg Mountains. 
Fig. 11 transverse view, Fig. 12 lateral view. 

Fig. 13 R7519.50.15, external casts encrusting R. cf. stehni, ‘Long Ridge’, 
Hauberg Mountains. 

Figs 14, 15 R7506.8.10, ?unattached external cast (rock), Behrendt Mountains. 
Fig. 15 transverse view. 

Fig. 16 R7506.5.12, ?unattached external cast (rock), Behrendt Mountains. 
Fig. 17 R7505.5.114, attached to indet. bivalve external cast (rock), Behrendt 

Mountains. 
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Plate 2 

 

Flabellirhynchia australensis Quilty 

 

Figs 1, 2 R7507.4.4, external cast of a brachial valve, Mt. Hirman, Behrendt 
Mountains. Fig. 1 ventral view; Fig. 2 anterior view. 

Fig. 3 R7507.6.31, external cast of a brachial valve, Mt. Hirman, Behrendt 
Mountains. Ventral view. 

 

Aucklandirhynchia cf. aucklandica Macfarlan 

 

Figs 4-6, 8 R7506.8.107, internal cast of articulated valves (rock) and external cast 
of brachial valve, Behrendt Mountains. Fig. 4 dorsal view; Fig. 5 
anterior view; Fig. 6 ventral view; Fig. 8 (external cast) anterior view. 

Fig7, 9  R7506.8.106, internal cast of articulated valves (rock), Behrendt 
Mountains. Fig. 7 dorsal view; Fig. 9 ventral view. 

Figs 10-13 R7506.8.108, internal cast of articulated valves (rock) and external cast 
of brachial valve, Behrendt Mountains. Fig. 10 dorsal view; Fig. 11 
(external cast) anterior view; Fig. 12 ventral view, Fig. 13 left lateral 
view. 

Figs 14, 15 R7519.41.46, internal cast of brachial valve (rock), ‘Long Ridge’, 
Hauberg Mountains. Fig. 14 dorsal view; Fig. 15 posterior view. 

Fig. 16 R7517.12.45, internal cast of brachial valve (rock), Novocin Peak, 
Hauberg Mountains. Dorsal view. 
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Plate 3 
 
‘Paracerithium’ n. sp. (lateral view) 
 
Fig. 1 R7504.1.129, external cast, Behrendt Mountains. 
Fig. 2 R7504.1.87, external cast, Behrendt Mountains. 
Fig. 3 R7504.1.140, external cast, Behrendt Mountains. 
Fig. 4 R7504.1.110, external cast, Behrendt Mountains. 
Fig. 5 R7504.1.128, external cast, Behrendt Mountains. 
 
?Rissoidae gen. et. sp indet. (lateral view, scale bars 2 mm) 
 
Fig. 6 R7519.60.20, external cast, ‘Long Ridge’ Hauberg Mountains. 
Fig. 7 R7519.57.59, external cast, ‘Long Ridge’ Hauberg Mountains. 
Fig. 8 R7519.24.14, external cast, ‘Long Ridge’ Hauberg Mountains. 
Fig. 9 R7519.57.53, external cast, ‘Long Ridge’ Hauberg Mountains. 
Fig. 12 R7519.20.1, external cast, ‘Long Ridge’ Hauberg Mountains. 
Fig. 13 R7519.57.54, external cast, ‘Long Ridge’ Hauberg Mountains. 
 
Gastropoda indet. 
 
Fig. 11 R7520.1.24, internal cast (rock), Wilkins Mountains. Lateral view. 
 
?Acteonidae gen. et sp. indet. (both lateral views, scale bars 2 mm) 
 
Fig. 10 R7519.57.22b, external cast, ‘Long Ridge’ Hauberg Mountains. 
Fig. 14 R7519.57.22c, external cast, ‘Long Ridge’ Hauberg Mountains. 
 
Bivalvia gen. et sp. indet. 
 
Fig. 15 R7519.3.1, partial external cast of a LV, ‘Long Ridge’ Hauberg 

Mountains. Lateral view. 
Figs 16, 17 R7519.3.3, partial internal cast (rock) of LV (counterpart of 

R7519.3.1), ‘Long Ridge’ Hauberg Mountains. Fig. 16 dorsal view; 
Fig. 17 posterior view. 

 
Bivalvia gen. et sp. indet. 
 
Fig. 18 R7516.1.97, external casts of valves, Cape Zumberge. Lateral view. 

(note Blanfordiceras cf. wallichi obscured). 
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Plate 4 

 

Mesosaccella sp. (lateral view unless otherwise stated) 
 
Figs 1, 2 R7519.37.6, internal mould (rock) and cast, ‘Long Ridge’, Hauberg 

Mountains. Fig. 1 internal mould; Fig. 2 internal cast. 
 
Parallelodon sp. 
 
Fig. 3 R7506.8.40, internal cast of a LV (rock), Behrendt Mountains. 
Fig. 4 R7506.8.39, external cast of a LV, Behrendt Mountains. 
 
Grammatodon (sensu lato) sp indet. 
 
Figs 5, 6 R7505.2.35, partial external cast of articulated valves, Behrendt 

Mountains. Fig. 5 dorsal view. 
 
Grammatodon (Indogrammatodon) sparsilineatus Marwick 
 
Figs 7, 8 R7504.3.76, partial external cast of articulated valves, mostly LV, 

Behrendt Mountains. Fig. 6 lateral view. 
 
Figs 9, 10 R7519.57.2 & R7519.57.7 (part & counterpart), external and internal 

casts of RV, 'Long Ridge' Hauberg Mountains. 
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Plate 5 

 
Grammatodon (Indogrammatodon) laudoni Quilty (both lateral views) 
 
Fig. 1 R7504.3.89, almost complete external cast of a LV, Behrendt 

Mountains. 
Fig. 2 R7504.3.130, partial external cast of a LV, Behrendt Mountains. 
 
Cucullaea sp. (both lateral views) 
 
Fig. 3 R7519.41.19, partial internal cast of a LV, 'Long Ridge' Hauberg 

Mountains. 
Fig. 4 R7519.41.14, partial internal cast of a RV, 'Long Ridge' Hauberg 

Mountains. 
 
Lopatinia sp. (lateral view) 
 
Figs 5, 6 R7504.1.38, internal mould (rock) and internal cast, valve 

indeterminate, Behrendt Mountains. 
 
Modiolus n. sp. (both lateral views) 
 
Fig. 7 R7519.57.43, internal cast (rock) of a LV, 'Long Ridge', Hauberg 

Mountains. Lateral view. 
Fig. 8 R7519.35.9, external cast of a LV, 'Long Ridge', Hauberg Mountains. 

Lateral view. 
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Plate 6 

 
Pinna kawhiana Marwick (lateral view unless otherwise stated) 
 
Fig. 1 R7504.3.83, partial external cast of posterior 3/4 of a LV, 'Long Ridge', 

Hauberg Mountains. 
 
Figs 2, 3 R7519.57.32, almost complete external cast of a RV, 'Long Ridge', 

Hauberg Mountains. Fig. 2 posterior view. 
 
Pinna n. sp. 
 
Fig.4 R7506.8.19, partial external mould of the dorsal half of an 

indeterminate valve (rock), Behrendt Mountains. 
Fig. 5 R7506.8.20, transverse section of the posterior end of articulated 

valves (rock), Behrendt Mountains. Transverse view. 
Figs 6, 7 R7506.6.5, external mould (rock) and cast of dorsal 3/4 of a LV, 

Behrendt Mountains. Note associated internal mould of P. milleformis, 
both articulated and in life position. 

Fig. 8 R7506.8.22, a steinkern with posterior and anterior extremities 
obscured, Behrendt Mountains. 
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Plate 7 

 

Retroceramus galoi Böehm (lateral view unless otherwise stated) 

 

Fig. 1 R7501.3.9, internal mould of articulated valves (rock), Behrendt 
Mountains. 

Fig. 2 Th64.9 (= R7504.3), internal cast of articulated valves (plaster), 
Behrendt Mountains. 

Fig. 3 R7504.3.47, internal cast of articulated valves (rock), Behrendt 
Mountains. 

Fig. 4 Th65.48 (= Q4), external cast of a RV, Mt. Hirman, Behrendt 
Mountains. 

Fig. 5 R7501.3.18, almost complete internal mould of a RV (rock), Behrendt 
Mountains. 

Fig. 6 R7504.3.37, almost complete internal mould of RV (rock), Behrendt 
Mountains. 

Fig. 7 R7504.3.161, internal cast of a juvenile RV, Behrendt Mountains. 
Fig. 8 R7504.3.34, internal cast of a RV, Behrendt Mountains. 
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Plate 8 

 

Retroceramus aff. galoi (lateral view unless otherwise stated) 

 

Figs 1, 2 R7514.10.1, internal cast of a RV (rock), Bean Peaks. Fig. 2 anterior 
view. 

Fig. 3 R7514.10.6, partial internal cast of a RV, Bean Peaks. 
Figs 4, 6 R7514.8.1, incomplete internal cast of a RV (rock), Bean Peaks. Fig. 6 

anterior view. 
Fig. 5 R7514.10.3, incomplete internal cast of a LV, Beak Peaks. 
Fig. 7 R7514.2.1, partial internal cast of a LV (rock), Bean Peaks. 
Fig. 8 C5.5, internal cast of a juvenile LV (plaster), Bean Peaks. 
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Plate 9 

 

Retroceramus n. sp A (lateral view unless otherwise stated) 

 

Fig. 1 R7508.20.21, external cast of a RV, Bean Peaks. 
Fig. 2 R7508.20.14, internal mould of a juvenile RV (rock), Bean Peaks. 
Fig. 3 R7508.20.17, internal mould of a RV (rock), Bean Peaks. 
Figs 4, 5  R7508.20.22, internal cast and mould (rock) of LV, Bean Peaks. Fig. 4 

shows ligament plate details. 
Fig. 6 R7508.27.14, external mould of a LV. Bean Peaks. 
Figs 7, 8 R7508.20.79, internal mould of a juvenile RV (rock), Bean Peaks. Fig. 

8 posterior view. 
Fig. 9 R7508.20.24, partial internal cast of a LV showing ligament plate 

details, Bean Peaks. 
Fig. 10 R7508.20.49, partial external cast of a LV, showing a moderate growth 

pause depression and fine concentric plicae, Bean Peaks. 
Figs 11, 12 R7508.20.26, internal mould of a RV, Bean Peaks. Fig. 12 posterior 

view. 
Fig. 13 R7508.20.2, internal mould of a RV, showing strong, semi-regular 

growth pause depression, Bean Peaks. 
Fig. 14 R7508.20.5, ligamental plate of an indeterminate valve, Bean Peaks. 
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Plate 10 

 

Retroceramus cf. stehni (lateral view unless otherwise stated) 

 

Figs 1-3, 5 By23.12, internal cast of articulated valves (plaster), Hauberg 
Mountains. Fig. 2 posterior view; Fig. 5 anterior view of dorsal 1/4, 
showing post-umbonal swelling. 

Figs 4, 7 R7519.54.1, internal mould of RV (rock), Hauberg Mountains. Fig. 7 
posterior view. 

Fig. 6 R7519.54.12, internal mould of a LV (rock), Hauberg Mountains. 
Fig. 8 Th19.9, internal cast of an incomplete RV (plaster), Hauberg 

Mountains. 
Fig. 9 By23.5, partial internal cast of LV, showing ligamental plate (plaster), 

Hauberg Mountains. 
Fig. 10 By10.3, partial internal cast of a RV (plaster), Hauberg Mountains. 
Fig. 11 R7519.41.4, fragment of indeterminate valve displaying fine plicae and 

?Liostrea sp. encrusting, Hauberg Mountains. 
Fig. 12 R7517.12.16, internal cast of a incomplete LV, Hauberg Mountains. 
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Plate 11 
 
Retroceramus sp. C ?cf. galoi (both left lateral views) 
 
Fig. 1 R7518.4.1, incomplete internal cast of a LV (rock), Hauberg 

Mountains. 
Fig. 7 R7518.2.11, partial internal cast of a LV, Hauberg Mountains. 
 
Oxytoma trechmanni Quilty (left lateral views) 
 
Fig. 2 R7505.4.16, incomplete internal cast of a LV (rock), Behrendt 

Mountains. 
Fig. 5 R7506.8.6, external cast of a LV (rock), Behrendt Mountains. 
Fig. 6 R7504.3.44, partial external cast of a LV, Behrendt Mountains. 
 
Retroceramus sp. indet. D (lateral view unless otherwise stated) 
 
Figs 3, 4 R7521.1.4, partial internal mould of a LV(rock), Wilkins Mountains. 

Fig. 3 dorsal view. 
Fig. 10 R7521.2.3, partial internal cast of a RV, Wilkins Mountains. 
Fig. 12 R75226.18, incomplete internal mould of a LV (rock), Wilkins 

Mountains. 
 
?Oxytomidae sp. indet. (lateral view) 
 
Fig. 8 internal moulds of two valves (rock), Cape Zumberge. 
 
Retroceramus sp. B cf. galoi 
 
Fig. 9 Th65.43, articulated valves (plaster), Mount Hirman, Behrendt 

Mountains. Posterior view. 
 
Retroceramus sp. indet. F (both lateral views) 
 
Fig. 11 R7522.10.1, incomplete external cast of a LV, Wilkins Mountains. 
Fig. 14 R7522.5.2, partial internal cast of RV (rock), Wilkins Mountains. 
 
Retroceramus sp. indet. E 
 
Fig. 13 R7522.8.1, incomplete internal cast of a RV (rock), Wilkins 

Mountains. Right lateral view. 
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Plate 12 

 
Oxytoma n. sp (lateral view) 
 
Fig. 1 R7505.11.8, internal mould of a RV (rock), Behrendt Mountains. 
Fig. 2 R7505.11.12, internal mould of a RV (counterpart of following) (rock), 

Behrendt Mountains. 
Fig. 3 R7505.11.1 internal cast of a RV (counterpart of previous) (rock) 
Fig. 4 UTGD 87314 (Q10), internal mould of a RV (rock), Behrendt 

Mountains. 
 
Meleagrinella n. sp. (lateral view) 
 
Fig. 5 R7519.27.1b, external cast of LV, 'Long Ridge', Hauberg Mountains. 
Fig. 6 R7520.1.8 (lx), external cast of LV, Wilkins Mountains. 
Fig. 7 R7519.27.19, slab showing assorted valves, mostly LV, 'Long Ridge', 

Hauberg Mountains. 
 
Entolium lackeyi Quilty (lateral view) 
 
Fig. 8 R7507.6.30, internal cast of a LV, Mt. Hirman, Behrendt Mountains. 
Fig. 9 R7507.7.23, external mould of a RV (counterpart of R7507.7.24) 

(rock), Mt. Hirman, Behrendt Mountains. 
Fig. 10 R7507.7.24, internal mould of a RV, showing fine concentric ornament 

(counterpart of R7507.7.23) (rock), Mt. Hirman, Behrendt Mountains. 
Fig. 11 R7507.7.18, internal cast of an indeterminate valve, Mt. Hirman, 

Behrendt Mountains. 
 
Entolium spedeni Quilty (lateral view, specimens from ‘Long Ridge’, Hauberg 
Mountains except Figs. 12 & 14) 
 
Fig. 12 R7505.7.3, internal mould of a ?RV (rock), Behrendt Mountains. 
Fig. 13 R7519.57.50b, internal cast of a ?RV. 
Fig. 14 R7505.4.18, internal mould of a ?RV (rock), Behrendt Mountains. 
Fig. 15 R7519.57.50a, internal cast of a ?LV. 
Fig. 16 R7519.57.12, internal cast of a ?LV. 
Fig. 17 R7519.57.43, internal cast of a ?RV. 
Fig. 18 R7519.57.50, slab showing typical occurrence of E. spedeni 

assemblage (rock). Arrows indicate a pair of disarticulated valves. 
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Plate 13 

 
Camptonectes (Camptonectes) robusta Quilty (lateral view) 
 
Fig. 1 R7506.8.79, incomplete external cast of RV, Behrendt Mountains. 

Fig. 2 R7506.8.51, internal mould LV, external mould of RV (underneath) 
can be seen under auricle and posterodorsally (rock), Behrendt 
Mountains. 

Fig. 3 R7505.2.27, incomplete external cast of a RV, Behrendt Mountains. 
 
Camptonectes (Camptonectes) grandis (Hector) (lateral view) 
 
Fig. 4 R7506.8.41, incomplete external cast of an indeterminate valve, 

Behrendt Mountains. 
 
Camptonectes (Camptonectes) auritus Schlotheim (lateral view) 
 
Fig. 5 R7522.10.10, partial external cast of a RV, Wilkins Mountains. 
Fig. 6 R7519.57.25, incomplete internal mould of a RV (rock), 'Long Ridge', 

Hauberg Mountains. 
Fig. 7 R7519.52.5, incomplete external cast of RV, showing strong auricle 

ribs, 'Long Ridge', Hauberg Mountains. 
Fig. 8 R7519.37.2, internal mould of a RV (rock), showing deep byssal notch, 

'Long Ridge', Hauberg Mountains. 
Fig. 9 R7519.17.38, incomplete external cast of a LV, 'Long Ridge', Hauberg 

Mountains. 
 
Camptonectes (Camptochalmys) n. sp. (lateral view) 
 
Fig. 10 R7504.1.89, partial external cast of a LV, showing reticulate sculpture, 

Behrendt Mountains. 
Fig. 13 R7504.1.86, incomplete external cast of RV, showing reticulate 

sculpture over the entire disc, Behrendt Mountains. 
 
Camptonectes (Camptonectes) aff. laminatus (lateral view) 
 
Figs 11, 12 R7517.17.1, incomplete internal cast and mould of a LV, Novocin 

Peak, Hauberg Mountains. 
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Plate 14 

 
Malayomaorica malayomaorica Jeletzky (lateral view unless otherwise stated) 
 
Figs 1-3 R7508.4.1, steinkern showing typical form (rock), Bean Peaks. Fig. 3 

Dorsal view, right valve uppermost. 
Fig. 4 R7508.2.11, internal cast of dorsal 1/4 of a LV, showing central furrow 

and broad posterodorsal hinge plate, Bean Peaks. 
Fig. 5 R7508.21.105, incomplete external cast of a LV (rock), Bean Peaks. 
Figs 6, 7 R7521.2.1, internal cast and mould (rock) of a RV, Bean Peaks. 
Fig. 8 R7508.21.61, internal cast of a (?distorted) RV, Bean Peaks. 
Fig. 9 R7508.21.140, internal cast of a RV, Bean Peaks. 
Fig. 10 R7508.21.218, slab showing typical accumulation of valves for M. 

malayomaorica assemblage (rock), Bean Peaks. 
Fig. 11 R7508.21.218d, internal mould of typical LV (rock), Bean Peaks. 
 
?Malayomaorica malayomaorica Jeletzky (lateral view) 
 
Fig. 12 R7501.3.21, internal mould of a ?LV, Behrendt Mountains. 
 
Malayomaorica occidentalis Jeletzky (lateral view) 
 
Fig. 13 R7514.8.11a, internal cast of a LV, showing narrow ligament plate, 

Bean Peaks. 
Fig. 14 R7514.8.19a, incomplete internal cast of a RV, Bean Peaks. 
Fig. 15 R7514.14.10, fragment of an external cast, displaying fine concentric, 

slightly irregular lamellae, with no evidence of radial striae, Bean 
Peaks. 

Fig. 16 R7514.8.21, incomplete external cast of a ?RV, displaying fine 
concentric, slightly irregular lamellae, with no evidence of radial striae, 
Bean Peaks. 

Fig. 17 R7514.8.48, partial internal cast of a LV, displaying narrow ligament 
plate, slight swelling at anterior end of plate and weak ligamental 
groove separating anterior swelling from ligamental plate proper, Bean 
Peaks. 

Fig. 18 R7514.10.45, external cast of a RV, showing fine concentric, slightly 
irregular lamellae, with no evidence of radial striae, Bean Peaks. 

Fig. 19 R7514.8.21, close up of the hinge area of a RV, showing byssal ear 
pronouncedly bent toward left valve, forming angle of almost 90°, 
Bean Peaks. Dorsal view. 
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Plate 15 

 
Placunopsis parallela Quilty (lateral view) 
 
Fig. 1 R7506.8.75, external mould of a RV (rock), encrusting ?Liostrea sp., 

Behrendt Mountains. 
Fig. 2 R7505.2.54, partial external cast of a RV, encrusting Stephanoceras cf. 

bigoti, Behrendt Mountains.  
Fig. 3 R7505.2.58, partial external cast of an indeterminate valve, Behrendt 

Mountains. 
Fig. 4 R7506.8.73, external mould of a RV, Behrendt Mountains. 
 
?Placunopsis parallela Quilty (lateral view) 
 
Fig. 5 R7517.12.85, external cast of a RV, encrusting R. cf. stehni, Novocin 

Peak, Hauberg Mountains. 
 
?Antiquilima sp. indet. (lateral view unless otherwise stated) 
 
Figs 6, 7 R7506.10.2, partial external mould of a LV, Behrendt Mountains. Fig. 

7 dorsal view. 
Fig. 8 R7505.12.16, partial external mould of an indeterminate valve, 

Behrendt Mountains. 
Fig. 10 R7503.1.5, partial external mould of a LV, Behrendt Mountains. 
 
?Pectinacea sp. indet. (lateral view) 
 
Fig. 9 R7519.41.38, incomplete internal mould of a RV, Hauberg Mountains. 
 
?Actinostreon sp. (lateral view) 
 
Fig. 11 R7519.41.44, incomplete internal cast of a RV, showing moderately 

impressed, subcircular, adductor muscle scar, 'Long Ridge', Hauberg 
Mountains. 

Fig. 12 R7519.41.7, incomplete internal cast of a RV, showing ornament of 
sub-squamose radial ribs, weak through dorsal third, strongest at 
ventral margin, 'Long Ridge', Hauberg Mountains. 

 
?Liostrea sp. (lateral view) 
 
Fig. 13 R7506.8.58, internal cast of a spatulate form RV (rock), showing oval 

muscle scar and sub-crescentic rectangular ligament attachment area, 
Behrendt Mountains. 

Fig. 14 R7519.32.5, internal cast of a vertical oval form RV, showing oval 
muscle scar, rounded triangular ligament attachment area and 
quenstedt muscle, 'Long Ridge', Hauberg Mountains. 

Fig. 15 R7518.2.53, internal mould of a RV (rock), showing sub-circular 
muscle scar, Hauberg Mountains. 
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Plate 16 

 
?Liostrea sp. (lateral view unless otherwise stated) 
 
Fig. 1 R7517.5.1, external cast of a RV, displaying xenomorphic ornament of 

R. cf. stehni, Novocin Peak, Hauberg Mountains. 
Figs 2, 4 R7517.5.30, internal cast and mould (rock) of a sub-rhomboidal form 

RV (counterpart of previous), Novocin Peak, Hauberg Mountains. Fig. 
4 dorsal view. 

Figs 3, 6 R7517.12.36, internal mould of a RV (rock), showing circular muscle 
scar, Novocin Peak, Hauberg Mountains. Fig. 6 dorsal view. 

Fig. 5 R7519.12.25, internal mould of a RV (rock), displaying xenomorphic 
ornament of R. cf. stehni, 'Long Ridge', Hauberg Mountains. 

Fig. 7 R7517.5.17, internal mould of an oblique oval form RV (rock), 
showing moderately impressed sub-circular muscle scar and 
xenomorphic ornament of R. cf. stehni, Novocin Peak, Hauberg 
Mountains. 

Fig. 8 R7522.10.6, external cast of a RV (rock), showing xenomorphic 
ornament of a retroceramid, Wilkins Mountains. 

Fig. 9 R7519.56.32, external mould of a large R. cf. stehni valve heavily 
encrusted with irregular form ?Liostrea (rock) arising from crowding. 

Fig. 10, 14 R7517.5.17, internal mould of a RV (rock), Novocin Peak, Hauberg 
Mountains. Fig. 14 dorsal view. 

Fig. 11 R7518.2.54, internal mould of an irregular form RV (rock), showing 
xenomorphic ornament of R. ?cf. galoi, Hauberg Mountains. 

Fig. 12 R7518.2.28, internal mould of a sub-circular form RV (rock), Hauberg 
Mountains. 

Fig. 13 R7519.56.31, external cast of a RV, showing fine commarginal 
lamellae and radial ribs, 'Long Ridge', Hauberg Mountains. 

Fig. 15 R7519.41.53, internal mould of a RV (rock), 'Long Ridge', Hauberg 
Mountains. 

Fig. 16 R7518.2.45, internal mould of an oblique oval form RV (rock), 
Hauberg Mountains. 

Fig. 17 R7517.15.9, partial external cast showing fine commarginal lamellae 
and radial ribs, Novocin Peak, Hauberg Mountains. 

Fig. 18 R7519.41.2, internal mould of a RV (rock), 'Long Ridge', Hauberg 
Mountains. 

Fig. 19 R7519.41.48a, internal mould of a RV (rock), showing oval muscle 
scar and xenomorphic ornament of R. cf. stehni, 'Long Ridge', Hauberg 
Mountains. 

Fig. 20 R7518.2.61, external moulds of irregular form valves, arising from 
overcrowding, on a R. ?cf. galoi valve, Hauberg Mountains. 

Fig. 21 R7518.2.49, external moulds of irregular form valves, arising from 
overcrowding, on a R. ?cf. galoi valve, Hauberg Mountains. 
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Plate 17 

 
Myophorella alexandra Willey (lateral view unless otherwise stated) 
 
Figs 1, 2 R7519.57.6, incomplete external cast of LV, 'Long Ridge', Hauberg 

Mountains. Fig. 2 dorsal view, showing smooth escutcheon. 
Fig. 3 R7519.57.40, partial external cast of a RV, showing smooth escutcheon, 

'Long Ridge', Hauberg Mountains. 
Fig. 4 R7522.10.8, partial external cast of a RV showing small, irregular tubercles 

on posterior carina, Wilkins Mountains. 
Fig5, 6 R7522.2.18, partial external cast of a LV, Wilkins Mountains. Fig. 6 dorsal 

view, showing smooth escutcheon and small, irregular tubercles on posterior 
and escutcheon carinae. 

Fig. 7 R7522.1.2, partial external cast of a RV, Wilkins Mountains. 
Fig. 8 R7519.57.69, partial external cast of a RV, 'Long Ridge', Hauberg 

Mountains. 
Figs 9, 10 R7522.2.17b, internal cast of a RV, showing dentition, Wilkins Mountains. 

Fig. 10 posterior view. 
Fig. 11 R7522.2.17a, external cast of a RV, Wilkins Mountains. 
Fig. 12 R7519.42.1, incomplete external cast of a LV, 'Long Ridge', Hauberg 

Mountains. 
 
Myophorella (Scaphogonia) n. sp. (lateral view unless otherwise stated, specimens from 

‘Long Ridge’, Hauberg Mountains except Fig. 22) 
 
Fig. 13 R7519.26.15, partial external cast of LV. 
Fig. 14 R7519.50.8, internal mould of a RV (rock), showing recurved third and 

fourth costae. 
Figs 15, 16 R7519.24.40, incomplete external cast of a LV, showing anterior tubercles 

and narrow sharp ribs. Fig. 15 anterior view. 
Fig. 17 R7519.24.30, incomplete external cast of a LV, showing anterior tubercles. 
Figs 18, 19 R7519.5.23, anterior 1/4 of articulated specimen, showing anterior tubercles 

and narrow sharp ribs. Fig. 18 anteroventral view. 
Fig. 20 R7519.24.31, partial external cast of a RV, showing inflated siphonal area of 

adult specimens. 
Fig. 21 R7519.24.42, partial external cast of a RV, showing smooth escutcheon, with 

faint growth lines parallel to hinge line. 
Fig. 22 R7520.1.50, partial external cast of a RV, Wilkins Mountains. 
 
aff. Myophorella (lateral view, both specimens from ‘Long Ridge’, Hauberg Mountains) 
 
Fig. 23 R7519.21.3, internal mould of LV (rock). 
Fig. 24 R7519.21.5, internal mould of RV (rock). 
 
Vaugonia cf. spedeni 
 
Fig. 25 R7505.12.38, internal mould of a RV (rock), Behrendt Mountains. 
Fig. 26 R7505.12.41, partial external cast of a LV, Behrendt Mountains. 
 



373



374 

 
Plate 18 

 
Vaugonia n. sp. A (lateral view, all specimens from ‘Long Ridge’, Hauberg 
Mountains, most showing unique ornament) 
 
Fig. 1 R7519.24.46, incomplete external cast of a RV. 
Fig. 2 R7519.24.41, incomplete external cast of a RV. 
Fig. 3 R7519.23.10, incomplete external cast of a LV. 
Fig. 4 R7519.26.4, partial external cast of a LV. 
Fig. 5 R7519.27.3b, partial external cast of a LV. 
Fig. 6 R7519.27.3a, incomplete external cast of a RV. 
Fig. 7 R7519.60.21, incomplete external cast of a RV. 
Fig. 8 R7519.24.19, incomplete external cast of a LV. 
 
Vaugonia n. sp. B (lateral view unless otherwise stated) 
 
Fig. 9 R7520.1.18, incomplete external cast of a RV, showing sharp narrow 

ribs on the escutcheon, Wilkins Mountains. Oblique dorsal view. 
Fig. 10 R7519.24.38, partial external cast of a RV, showing contrasting 

posterior and anterior costae, 'Long Ridge', Hauberg Mountains. 
Fig. 11 R7519.54.5, external cast of a LV, showing contrasting posterior and 

anterior costae, 'Long Ridge', Hauberg Mountains. 
Figs 12, 13 R7520.1.58, partial external cast of a RV, Wilkins Mountains. Fig. 12 

dorsal view, showing sharp narrow ribs on the escutcheon. 
Fig. 14 R7520.1.31, partial external cast of a LV, showing contrasting 

posterior and anterior costae, Wilkins Mountains. 
Fig. 15 R7520.1.17, partial external cast of a LV, showing sharp narrow ribs 

on the escutcheon, Wilkins Mountains. Oblique dorsal view. 
Fig. 16 R7520.1.52, partial external cast of a RV, Wilkins Mountains. 
Fig. 17 R7519.27.3, partial external cast of a RV, 'Long Ridge', Hauberg 

Mountains. 
 
Vaugonia n. sp. C 
 
Fig. 18 R7519.26.12, partial external cast of a RV, showing ?unique flank 

ornament, 'Long Ridge', Hauberg Mountains. 
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Plate 19 

 
Vaugonia quiltyi Kelly (lateral view) 
 
Fig. 1 R7504.1.27, external cast of a RV, Behrendt Mountains. 
Fig. 2 R7504.1.95, external cast of a RV, Behrendt Mountains. 
 
Pterotrigonia thomsoni Kelly (lateral view, all specimens from ‘Long Ridge’, 
Hauberg Mountains) 
 
Fig. 3 R7519.25.13, partial external cast of LV. 
Fig. 4 R7519.17.20, incomplete external cast of a RV. 
Fig. 5 R7519.17.21, partial external cast of a RV. 
Fig. 6 R7519.51.2, incomplete external cast of a RV. 
Fig. 7 R7519.35.6, partial external cast of a RV. 
 
aff. Pterotrigonia sp. (lateral view) 
 
Fig. 8 R7520.1.5, incomplete external cast of a LV. 
 
Trigoniidae indet. (lateral view, specimens from Novocin Peak, Hauberg Mountains) 
 
Fig. 9 R7517.3.1, internal mould of RV (rock). 
Fig. 10 R7517.8.8, internal mould of RV (rock). 
Fig. 11 R7517.3.10, internal mould of LV (rock). 
 
Fimbriidae sp. indet. (lateral view, specimens from ‘Long Ridge’, Hauberg 
Mountains) 
 
Fig. 12 R7519.17.10, internal cast of a RV. 
Fig. 13 R7519.37.6, internal cast of a RV, both specimens showing small 

hinge plate, restricted to immediately below beaks, partially obscured 
dentition, with two triangular cardinals, strong subhorizontal anterior 
lateral, remote posterior lateral. 

 
?Carditidae sp. indet. (lateral view) 
 
Fig. 14 R7519.41.77, external mould of a RV (rock). 
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Plate 20 

 
Neocrassina ellsworthensis (Quilty) (lateral view of LV’s) 
 
Fig. 1 R7504.1.40, internal mould, Behrendt Mountains. 
Fig. 2 R7504.1.59, internal mould, Behrendt Mountains. 
Fig. 3 R7507.7.14, internal mould, Mt. Hirman, Behrendt Mountains. 
Fig. 4 R7507.7.2, internal mould, Mt. Hirman, Behrendt Mountains. 
 
Neocrassina marwicki (Quilty) (lateral view) 
 
Figs 5, 6, 8, 9 R7504.1.3, internal and external casts of disarticulated valves of a 

single specimen, Behrendt Mountains. Figs 5 & 8 RV; Figs 6 & 9 LV. 
Fig. 7 R7507.7.5, incomplete internal mould of a LV (rock), Mt. Hirman, 

Behrendt Mountains. 
Fig. 10 R7522.6.8, incomplete internal mould of a RV, Wilkins Mountains. 
Fig. 11 R7519.57.13, external cast of a LV, 'Long Ridge', Hauberg Mountains. 
Fig. 12 R7504.1.13, incomplete internal cast of a LV, Behrendt Mountains. 
Fig. 13 R7519.27.20, partial internal cast of a RV, 'Long Ridge', Hauberg 

Mountains. 
Fig. 14 R7504.1.11, internal cast of a RV, note costae extending into lunule, 

Behrendt Mountains. 
Fig. 15 R7519.57.21, incomplete internal cast of a RV, 'Long Ridge', Hauberg 

Mountains. 
Fig. 16 R7519.24.19, incomplete internal cast of a RV, note costae extending 

into lunule, 'Long Ridge', Hauberg Mountains. 
Fig. 17 R7504.1.89, external cast of a LV, Behrendt Mountains. 
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Plate 21 

 
Neocrassina marwicki (Quilty) 
 
Fig. 1 R7519.24.44, two external casts of a left and right valve, showing 

range of outline, 'Long Ridge', Hauberg Mountains. Lateral view. 
Fig. 2 R7519.24.19, cast of a RV, showing costae extending into lunule, and 

narrow, lanceolate escutcheon 'Long Ridge', Hauberg Mountains. 
Oblique dorsal view. 

Fig. 3 R7519.24.32, cast of a RV, showing narrow lanceolate escutcheon, 
'Long Ridge', Hauberg Mountains. 

Fig. 4 R7520.1.10, external cast of an articulated specimen, Wilkins 
Mountains. Dorsal view. 

Fig. 5 R7519.24.52, incomplete cast of an articulated specimen, 'Long Ridge', 
Hauberg Mountains. Dorsal view. 

Fig. 6 R7522.6.9, incomplete cast of an articulated specimen, Wilkins 
Mountains. Figs, 4-6 show sub-ovate, elongate lunule and narrow, 
lanceolate escutcheon. Dorsal view. 

 
Trigonopis stevensi (Quilty) (lateral view) 
 
Fig. 7 R7504.1.1, internal mould of a RV (rock), note moderately impressed 

adductor muscle scar and crenulations on ventral margin, Behrendt 
Mountains. 

Fig. 8 R7519.24.24b, incomplete internal cast of a LV, 'Long Ridge', Hauberg 
Mountains. 

Fig. 9 R7520.1.25, incomplete internal cast of a LV, Wilkins Mountains. 
Fig. 10 R7504.1.47, partial external cast of a RV, showing strong concentric 

growth halts, interspersed with fine commarginal costae, Behrendt 
Mountains. 

Fig. 11 R7504.1.26, partial internal cast of a LV, Behrendt Mountains. 
Fig. 12 R7522.5.1, partial internal cast of a RV, Wilkins Mountains. Figs 8, 9, 

11, & 12 show the strong dentition and moderately impressed adductor 
muscle scars. 

Fig. 13 R7520.1.63, partial external cast of a RV, showing strong concentric 
growth halts, interspersed with fine commarginal costae, Wilkins 
Mountains. 

 
?Crassatellacea sp. indet. 
 
Fig. 14 R7505.2.98, steinkern, Behrendt Mountains. Dorsal view. 
Figs 15, 16 R7519.24.49, incomplete internal mould (rock) and cast of a LV, 'Long 

Ridge', Hauberg Mountains. Fig. 15, slightly obliquely dorsal view; 
Fig. 16, lateral view. 
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Plate 22 

 
?Pronoella sp. (lateral view) 
 
Fig. 1 R7519.41.70, internal mould of a RV (rock), 'Long Ridge', Hauberg 

Mountains. 
 
Pronoella n. sp. (lateral view) 
 
Fig. 2 R7504.1.33, internal mould of a RV (rock), umbonal area obscured by 

matrix, Behrendt Mountains. 
Figs 3, 8 R7504.1.22, internal cast of a LV, Behrendt Mountains. Fig. 8 

magnification of hinge area. 
Fig. 4 R7504.1.84g, incomplete internal mould of a RV (rock), Behrendt 

Mountains. 
Fig. 5 R7504.1.84h, incomplete internal mould of a LV (rock), Behrendt 

Mountains (with previous forms disarticulated pair). 
Figs 6, 7 R7519.42.12, incomplete internal cast of a LV, ;LR’, Hauberg 

Mountains. Fig. 7 magnification of hinge area. 
Fig. 9 R7504.1.106, internal cast of a RV, Behrendt Mountains. 
 
‘Pronoella’ antarctica (Quilty) (lateral view) 
 
Fig. 10 R7504.1.56, incomplete internal cast of a RV, Behrendt Mountains. 
 
Veneroida sp. indet. (lateral view) 
 
Figs 11, 12 R7519.54.12, incomplete internal moulds of a RV and LV (rock), 

(articulated pair), 'Long Ridge', Hauberg Mountains. 
 
Goniomya n. sp. 
 
Figs 13-15 R7519.57.9, incomplete external cast of a RV, 'Long Ridge', Hauberg 

Mountains. Figs 13 & 14 same specimen, different lighting orientation 
to illustrate distinct sculpture, lateral view; Fig. 15, dorsal view. 

 
?Ceratomyidae sp. (lateral view) 
 
Fig. 16 R7519.23.1, external mould of a LV (rock), 'Long Ridge', Hauberg 

Mountains. 
Fig. 17 R7522.9.3, internal mould of a RV (rock), Wilkins Mountains. 
Fig. 18 R7522.9.2, partial external mould of a RV (rock) (counterpart of 

previous), note Dorsoserpula sp. encrusting exterior. 
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Plate 23 
 
Pleuromya milleformis Marwick (right lateral view except for Fig. 4) 
 
Fig. 1 R7505.2.3, steinkern, Behrendt Mountains. 
Fig. 2 R7505.3.3, steinkern, Behrendt Mountains. 
Fig. 3 R7505.2.2, steinkern, Behrendt Mountains. 
Fig. 4 R7505.2.1, steinkern, Behrendt Mountains. Dorsal view. 
Fig. 5 R7519.26.5, steinkern, 'Long Ridge', Hauberg Mountains. 
 
Pleuromya uniformis J. Sowerby (dorsal view except for Fig. 6) 
 
Figs 6, 9 R7506.10.5, internal mould of a LV (rock), Behrendt Mountains. Fig. 6 

lateral view. 
Figs 7, 8 R7505.2.41, external cast of an articulated juvenile specimen with 

different lighting orientation to illustrate the sculpture and hinge area, 
Behrendt Mountains. 

 
Pleuromya latarugata Quilty (lateral view) 
 
Figs 10, 11 R7506.5.8, steinkern, showing low surface folds radiating from the 

umbones, Behrendt Mountains. Fig. 10 RV; Fig. 11 LV. 
 
Pleuromya  sp. A 
 
Figs 12, 13, 16  R7505.2.12, steinkern, Behrendt Mountains. Fig. 12, right lateral 

view; Fig. 13, oblique dorsal view of left valve; Fig. 16, dorsal view. 
 
?Thracia sp. (lateral view) 
 
Fig. 14 R7519.42.2, incomplete external cast of a RV, 'Long Ridge', Hauberg 

Mountains. 
Fig. 15 R7519.17.10, incomplete external cast of a RV, 'Long Ridge', Hauberg 

Mountains. 
Fig. 17 R7519.16.12, incomplete external cast of a LV, 'Long Ridge', Hauberg 

Mountains. 
Fig. 18 R7522.9.13, incomplete external cast of a LV, Wilkins Mountains. 
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Plate 24 
 
Stephanoceras (Skirroceras) cf. bigoti (Munier-Chalmas) 
 
Figs 1, 2 R7505.2.130b & a, partial external casts, Behrendt Mountains. Lateral 

views. 
Fig. 3 R7505.2.51, partial external mould, Behrendt Mountains. Lateral view. 
Figs 5, 6 R7505.2.47, partial internal casts, Behrendt Mountains. Fig. 5 ventral 

view; Fig. 6 lateral view. 
 
Perisphinctes (Discosphinctes) cf. antillarum Jaworski 
 
Fig. 4 R7504.3.12, external cast, Behrendt Mountains. Lateral view 
 
Teloceras sp. 
 
Figs 7-9 R7505.4.10, partial external cast, Behrendt Mountains. Fig. 7 ventral 

view; Fig. 8 whorl cross-section; Fig. 9 lateral view. 
Figs 12, 13 R7506.5.9, partial internal cast, Behrendt Mountains. Fig. 12 whorl 

cross-section; Fig. 13 dorsal view. 
Figs 14, 15 R7505.4.15, partial external cast, Behrendt Mountains. Fig. 14 lateral 

view; Fig. 15 ventral view. 
 
Megasphaeroceras cf. rotundum Imlay 
 
Figs 10, 11 R7505.2.44, partial external cast, Behrendt Mountains. Fig. 10 ventral 

view; Fig. 11 ventral view. 
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Plate 25 
 
Berriasella sp. 
 
Figs 1, 3 R7516.1.4, partial internal casts (rock), Cape Zumberge. Fig. 1 lateral 

view; Fig. 3 ventral view, showing ventral groove devoid of ribbing. 
Figs 2, 5 R7516.1.9, partial internal casts (rock), Cape Zumberge. Fig. 2 lateral 

view; Fig. 5 ventral view, showing ventral groove devoid of ribbing. 
Fig. 4 R7516.1.45, partial internal cast (rock), Cape Zumberge. Ventral view, 

showing ventral groove devoid of ribbing. 
 
Blanfordiceras cf. wallichi (Gray) 
 
Figs 6-8 R7516.1.11, partial internal casts (rock), Cape Zumberge. Figs 6 & 8 

opposite lateral views; Fig. 7 ventral view, showing continuous ribbing 
across venter. Scale bar 5 cm. 

Figs 9, 10 R7516.1.14, partial internal casts (rock), Cape Zumberge. Fig. 9 lateral 
view; Fig. 10 ventral view, showing continuous ribbing across venter. 
Scale bar 5 cm. 

Fig. 11 R7516.2.1, partial internal casts (rock), Cape Zumberge. Lateral view. 
Scale bar 5 cm. 

Fig. 12 R7516.1.1, partial internal casts (rock), Cape Zumberge. Lateral view. 
Scale bar 5 cm. 
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Plate 26 

 
Figures 1-4.  Brevibelus sp.  Fig. 1,  Specimen UTGD87331c.  Lateral (?left) view, x 
1.7.  Weak lateral line depression visible at top.  Figs. 2 & 3,  UTGD87320c.  Fig. 2, 
ventral view, x 2.  Fig 3, lateral (?left) view, x 2.  Immediate apex displaced along 
transverse fracture.  Fig. 4, UTGD87335b.  Lateral (?right) view, x 1.9.  Figs. 5-8.  
Belemnopsis aff. deborahae.  Figs. 5 & 6, R7517.28.1.  Right lateral and ventral 
views, x 1, specimen slightly distorted.  Fig. 7, R7517.16.1.  Pre adult specimen, 
ventral view, x 1.7.  Fig. 8, R7517.21.2.  Ventral view of partly abraded, calcareous, 
pre-adult specimen, x 1.3.  Fig. 9 & 10. Belemnopsis aff. stevensi.  Fig. 9, 
R7504.3.8a.  Ventral view of pre-adult specimen, x 1.2.  Fig. 10, R7519.5.20.  Ventral 
view of pre-adult specimen, x 1.2.  Fig. 11.  Belemnopsis  sp. A.  UTGD87353c.  
View of apical fragment, x 1.  Note very wide, shallow ventral groove.  Figs 12 & 13.  
Belemnopsis sp. B.  Ventral view of pre-adult specimen R7504.3.146 (Fig.12), and 
adult UTGD87162b (Fig. 13), x 1.  Note sudden termination of ventral groove near 
mid guard.  Figs. 14 & 15.  Belemnopsis sp. C.  R7519.4.3a, b.  Ventral and ?lateral 
view of two juvenile specimens, x 2.3.  Fig. 16.  Belemnopsis sp. D.  UTGD87356a.  
An approximately ventral view of crushed specimen, x 1.  Figs. 17-19.  Belemnopsis 
sp E.  Fig.17, R7507.5.1.  Ventral view, x 1.5.  Fig 18, R7507.5.2.  Ventral view, x 
1.5.  Fig. 19, R7507.9.9.  Ventral view, x 1.8.  Figs. 20-22.  Belemnopsis sp. F.  Fig. 
20, UTGD87058c.  Ventral view, x 2.  Fig. 21, R7507.5.8.  Ventral view, x 2.3.  Fig. 
22, R7507.5.7b.  Ventral view, x 2.3.  Figs. 23-25.  Belemnopsis sp. G.  Fig. 23, 24, 
R7507.3.6a.  Left lateral and ventral views, x 2.  Fig. 25, R7507.3.6b.  Left ventro-
lateral view, x 2.  Figs. 26 & 27.  Belemnopsis sp. H.  Fig. 26, R7507.9.4b.  Right 
ventro-lateral view, x 2.5.  Fig. 27, R7507.9.4c.  Right lateral view, x 2.5. 
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Plate 27 

 
Figures 1-5.  Hibolithes aff. catlinensis.  Figs. 1 & 2, R7506.4.1.  Ventral and right 
lateral views, x 1.  Anterior of specimen exfoliated.  Fig.3, UTGD87277a.  Left lateral 
view, x 1.  Figs. 4 & 5, UTGD87277b.  Ventral and left lateral views, x 1.8.  Eroded 
ventral groove (Fig. 4), and lateral line depressions (Fig. 5), visible.  Figs. 6-9.  
Hibolithes aff. marwicki.  Fig. 6, R7508.13.11.  A slab with several specimens, 
partially current aligned, and most viewed laterally, x 1.  Fig. 7, R7508.13.11a.  View 
of ventral groove of rightmost specimen (x 2), in Fig. 6.  Fig. 8, R7508.13.9.  Ventral 
view illustrating ventral groove, x 2.  Fig. 9, R7508.13.11b.  Natural cross section on 
edge of slab, x 2.5. (not visible in Fig. 6).  Figs. 10-12.  Dicoelites sp. A.  Figs. 10 & 
11, R7519.24.51.  Ventral and dorsal views, x 2.7.  Fig. 12, R7519.17.11.  Ventral 
view, x 1.7.  Figs. 13 & 14.  Hibolithes sp. A.  Fig. 13, R7519.60.30a, x 2.1, Fig 14, 
R7519.16.30b, x 4.3.  Lateral (?left) views.  Fig 15.  Hibolithes sp. B.  R7507.9.19. 
Ventral view, x 1.  Figs. 16 & 17.  Hibolithes sp. C.  Fig. 16, R7504.3.87.  Left 
lateral (approximately) view of crushed specimen, x 1; ventral groove visible towards 
top at left, and eroded, diverging lateral lines towards right over mid and apical 
regions.  Fig. 17, R7504.3.15.  Left lateral view of slightly crushed specimen, x 1.  
Figs. 18 & 19.  Duvalia aff. rhopaliformis.  UTGD87397.  Fig. 18, left lateral view, x 
1.3. Ventral asymmetry at midguard is a casting artifact.  Fig. 19, apical view, x 3.  
Figs. 20 & 21.  Hibolithes aff. arkelli.  Fig. 20, UTGD 87221d. Ventral view (x 1), 
with ventral groove weakly visible at top.  Fig. 21, UTGD87221a.  Ventral view of 
alveolar and ?anterior stem region (x 1); slightly exfoliated anteriorly.  Figs. 22 & 23.  
Pachyduvalia sp. A.  R7507.1.2.  Fig. 22, apical view, x 3; Fig. 23, dorsal view x 1.2.  
Figs. 24 & 25.  Duvalia sp.  R7507.9.13.  Fig. 24, apical view, x 1.1.  Fig. 25, lateral 
(?left) view, x 1.1.  Fig. 26.  Pachyduvalia aff. pinguis.  R7507.9.4a.  Left lateral 
view, x 1.7.  Eroded lateral line depression more prominent in original.  Fig. 27.  
Pachyduvalia aff. agricolae.  R7507.9.8. Orientation uncertain, x 1.7. 
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Plate 28 

 
Chariocrinus latadiensis n. sp. Eagle & Hikuroa (lateral view, specimens from 
Behrendt Mountains except Fig. 4) 
 
Fig. 1 R7502.2.13a, external cast of internodal proximal articulum. Scale bar 

5 mm. Paratype. 
Fig. 2 R7502.2.1a, external cast of internodal proximal articulum. Scale bar 5 

mm. Paratype. 
Fig. 3 R7502.2.6a, external cast of proximal internodal distal articulum. Scale 

bar 5 mm. Paratype. 
Fig. 4 R7519.57.59a, external mould of internodal proximal articulum (rock). 

Scale bar 1 mm. Paratype. 
Fig. 5 R7502.2.12h, cirral showing articulating face. Scale bar 1 mm. 

Paratype. 
Fig. 6 R7506.3.8a, three articulated brachials, pluricirrals showing spinose 

distal margin of brachial ossicles (rock). Scale bar 1 mm. Paratype. 
Fig. 7 R7502.2.20a, external cast of a pluricolumnal, inclusive of noditaxis, 

showing cirral scars. Scale bar 5 mm. Paratype. 
Fig. 8 R7502.2.10, external cast of pluricolumnal, inclusive of noditaxis, 

showing cirral scars. Scale bar 5 mm. Paratype. 
Figs 9, 10 R7502.2.12a, pluricolumnal external cast with proximal and distal 

internodal articulum impressions; inclusive of noditaxis, showing cirral 
scars. Scale bar 5 mm. Holotype. 

Fig. 11 R7502.2.10, external cast of brachials and articulated pinnules Scale 
bar 5 mm. Paratype. 

 
?Diplociaris sp. 
 
Fig. 12 R7520.1.53a, incomplete external cast of a primary radiole (Radiole 

A), Wilkins Mountains. 
Fig. 13 R7520.1.53d, fragment of an interambulacral plate which bears 

incomplete primary and secondary tubercles, Wilkins Mountains. Scale 
bar 5 mm. 

Fig. 14 R7520.1.53b, partial external cast of a primary radiole (Radiole B), 
Wilkins Mountains. 

Fig. 15 R7520.1.53c, incomplete external cast of a primary radiole (Radiole 
C), Wilkins Mountains. 

Fig. 16 R7523.3.14b, incomplete external cast of a primary radiole, Latady 
Mountains. 
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Plate 29 

 
Pentacrinites n. sp. (specimens from Bean Peaks) 
 
Fig. 1 R7512.1.11b, external cast of internodal proximal articulum. Scale bar 

5mm. 
Fig. 2 R7512.1.11a, external cast of internodal proximal articulum. Scale bar 

5mm. 
Fig. 3 R7512.1.11c, external cast of internodal proximal articulum. Scale bar 

5mm. 
Fig. 4 R7512.1.11e, external cast of internodal distal articulum. Scale bar 

5mm. 
Fig. 5 R7512.2.1, disassociated cirri, note smooth, elongate hook at distal 

end. 
Figs 6, 7 R7513.3.9, external cast of a nodal articulum, with cirri attached. Fig. 7 

magnified to illustrate articulatory surface. 
Fig. 8 R7512.2.2, complete external cast juvenile specimen attached to 

Malayomaorica malayomaorica. 
Figs 9, 10 R7513.3.8, external cast of an infranodal, with cirri attached. Fig. 10 

magnified to illustrate aboral articulatory surface. 
Fig. 12 R7512.2.17, external cast of arms, illustrating endotomous branching. 
Fig. 13 R7512.1.2, external cast of arms, illustrating endotomous branching. 
 
Ophiacanthidae sp. indet. 
 
Fig. 11 R7506.8.117, partial external casts of two arms, Behrendt Mountains. 
 
cf. Ophiacantha sp. 
 
Fig. 14 R7517.12.73, incomplete external cast of the aboral surface, Novocin 

Peak, Hauberg Mountains. 
 
?Ophiuridae gen. et sp. indet. 
 
Figs 15, 16 USNM 510087, (rock), incomplete external cast 
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Plate 30 

 
?Osteichthyes gen. et. sp indet. A 
 
Figs 1, 2 UTGD 87124a, partial internal cast, lighting in different orientations to 

illustrate vertebrae and ribs, Behrendt Mountains. Lateral view. 
 
?Ichthyosauria 
 
Fig. 3 R7514.14.10, incomplete external cast of the crown of a tooth with the 

tip missing, Wilkins Mountains. Lingual view. 
 
?Osteichthyes gen. et. sp indet. B 
 
Fig. 4 R7508.27.6, incomplete internal cast, Bean Peaks. 
 
?Semionotidae gen. et sp. indet. (lateral view) 
 
Figs 5-7 R7501.1.1, incomplete external cast and internal mould (rock) and cast, 

Behrendt Mountains. Fig. 5 (rock) magnified, arrows point to lateral 
line; Fig. 6 external cast; Fig. 7 internal cast (counterpart of Fig. 6). 
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	Class ASTEROIDEA de Blainville, 1830
	Order VALVATIDA Perrier, 1884
	Suborder GRANULOSINA Perrier, 1894
	Family GONIASTERIDAE Forbes, 1841
	Goniasteridae gen. et sp. indet.

	Class STELLEROIDEA Lamarck, 1816
	Subclass OPHIUROIDEA Gray, 1840
	Order OPHIURIDA Müller & Troschel, 1840
	Family OPHIURIDAE Lyman, 1865
	?Ophiuridae gen. et sp. indet. Pl. 29, Figs. 15 & 16

	Suborder LAEMOPHIURINA Matsumoto, 1915
	Family OPHIACANTHIDAE Perrier, 1891
	Genus Ophiacantha Müller & Troschel, 1842
	cf Ophiacantha sp. indet Pl. 29, Figure 14
	Ophiacanthidae gen. et sp. indet. Pl. 29, Figure 11

	Class ECHINOIDEA Leske, 1778
	Subclass EUECHINOIDEA Bronn, 1860
	Order CIDAROIDA Claus, 1880
	Family DIPLOCIDARIDAE Gregory, 1900
	Genus Diplocidaris Desor, 1855.
	?Diplocidaris sp. indet. Pl. 28, Figs. 12-16

	Class CRINOIDEA Miller, 1821
	Subclass ARTICULATA Miller, 1821
	Order ISOCRINIDA Sieverts-Doreck, 1953
	Suborder ISOCRININA Gislén, 1924
	Genus Chariocrinus Hess, 1972
	Chariocrinus latadiensis Eagle & Hikuroa, 2003 Pl. 28, Figs. 1-11
	Chariocrinus cf. latadiensis Eagle & Hikuroa, 2003

	Order ISOCRINIDA Sieverts-Doreck, 1952
	Family PENTACRINITIDAE GRAY, 1842
	Genus Pentacrinites Blumenbach, 1804
	Pentacrinites n. sp. Pl. 29, Figs. 1-10, 12, 13
	Pentacrinites sp. indet.

	Order MILLERICRINIDA Sieverts-Doreck, 1953
	Family APIOCRINIDAE d’Orbigny, 1852
	Genus Apiocrinus Miller, 1821
	(?) Apiocrinus sp.


	Phylum CHORDATA Balfour, 1880
	Subphylum VERTEBRATA Linnaeus, 1758
	Infraphylum GNATHOSTOMATA Zittel, 1879
	Class OSTEICHTHYES Huxley, 1880
	?Osteichthyes gen. et. sp indet. A Pl. 30, Figs. 1 & 2
	?Osteichthyes gen. et sp. indet. B Pl. 30, Figure 4

	Subclass ACTINOPTERYGII Cope, 1887
	Infraclass ACTINOPTERI Cope, 1871
	Superdivision NEOPTERYGII Regan, 1923
	Division HALECOSTOMI Regan, 1925
	Family SEMIONOTIDAE Woodward, 1890
	?Semionotidae gen. et sp. indet. Pl. 30, Figs. 5-7

	Series AMNIOTA Haeckel, 1866
	Class REPTILIA Linnaeus, 1758
	Subclass DIAPSIDA Osborn, 1903
	Infraclass LEPIDOSAUROMORPHA Gauthier, 1984
	Division ICHTHYOSAURIA de Blainville, 1853
	?Ichthyosauria Pl. 30, Figure 3
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