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ABSTRACT: Brachiopods are reported for the first time from the Lower Miocene Cape
Melville Formation of King George Island, South Shetland Islands, West Antarctica. Two
genera, Liothyrella Thomson and Paraldingia Richardson have been identified. This is the
first occurrence of Paraldingia in Antarctica.
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Introduction

Brachiopods from the Tertiary strata of King George Island, West Antarctica
have so far only been described from the Upper Oligocene Polonez Cove and
Lower Miocene Destruction Bay formations. The brachiopods from the Polonez
Cove Formation are rare and in some cases too poorly preserved to be determina−
ble, even to the generic level. They have been recorded from the lower unit of the
formation, the Low Head Member (Bitner and Pisera 1984, Bitner 1997), and from
the upper part, the Oberek Cliff Member (Bitner 1997, Bitner and Thomson 1999).
The scanty material allows determination to the generic level of three specimens,
all from the Low Head Member (Bitner and Pisera 1984, Bitner 1997); i.e.
rhynchonellid Cryptopora Jeffreys, and two terebratulids Liothyrella Thomson
and Neothyris Douvillé.

The brachiopod assemblage from the Destruction Bay Formation is better pre−
served and much richer both in taxa as well as in specimens (Biernat, Birkenmajer
and Popiel−Barczyk 1985). It comprises six genera belonging to the families
Discinidae and Terebratellidae.
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Brachiopods have only recently been recorded from the Lower Miocene Cape
Melville Formation, which overlies the Destruction Bay Formation, although a
rich marine microfossil and invertebrate fauna was previously known. The latter is
dominated by bivalves, gastropods, solitary corals and crabs (Gaździcki and
Wrona 1982, Birkenmajer, Gaździcki and Wrona 1983, Feldmann and Crame
1998). The material described below was collected by one of us (JAC) in 1995
from the top of the Melville Peninsula Plateau (Figs 1–2), and consists of four
specimens that represent the first record of brachiopods from this formation.

The studied material is housed in the Geological Sciences Division of the British
Antarctic Survey, Cambridge under the numbers P.2702.14–15, P.2702.839–840.

Geological and stratigraphical setting

The four specimens investigated here were collected from the 150–200 m−thick
Cape Melville Formation [CMF], that is exposed on the Melville Peninsula, King
George Island (Figs 1–2). This unit comprises horizontal to sub−horizontally bed−
ded mudstones and silty mudstones that are characterized by a diverse assemblage
of pebble− to boulder−sized lonestones (Birkenmajer, Gaździcki and Wrona 1983).
It is apparent that these clasts are in fact glacial dropstones and the entire CMF can
be regarded as being of glaciomarine origin (Birkenmajer 1982, 1984, 1987;
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Fig.1. Locality and geological map for the Melville Peninsula, King George Island, South Shetland
Islands. Based on Feldmann and Crame 1998, text−fig. 1, with permission.



Birkenmajer, Gaździcki and Wrona 1983; Wrona and Zhuravlev 1996). Further
description of lithological variation within the CMF is contained in Feldmann and
Crame (1998).

The CMF is cut by a series of NW−SE trending andesitic−basaltic dykes, two of
which have been radiometrically dated by K−Ar at 20 Ma (Birkenmajer et al.
1985). A tuff from close to the base of the Destruction Bay Formation has been
dated by K−Ar at 23 Ma, and both brachiopods and foraminifera from this unit have
Lower Miocene affinities (Biernat, Birkenmajer and Popiel−Barczyk 1985). Stron−
tium isotope (87Sr/86Sr) dating of bivalve fragments from the CMF has given an age
of 22.6 ± 0.4 Ma (Dingle and Lavelle 1998), and overall it can be concluded that
the formation is of earliest Miocene age.

The macro−benthic invertebrate assemblage is dominated by infaunal bivalve
taxa, with nuculids and nuculanids being particularly prominent. There are also a
comparatively large number of anomalodesmatans, several small heteroconchs
and occasional limopsids. Crab remains assigned to Antarctidromia inflata
Förster (Förster, Gaździcki and Wrona 1985, 1987) are particularly common at
certain levels within the upper half of the formation, as are solitary corals
Flabellum rariseptatum Roniewicz et Morycowa (Roniewicz and Morycowa
1985, 1987). Other taxa present include a range of gastropods (Karczewski
1987), echinoids (Jesionek−Szymańska 1987), scaphopods, polychaetes (Sza−
niawski and Wrona 1987), bryozoans (Hara 1994) and nephropid lobsters (Feld−
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Fig. 2. The north coast of the Melville Peninsula, looking west. The high cliffs comprise typical, hori−
zontally bedded Cape Melville Formation lithologies. Photo taken by J. A. Crame, February 1995.



mann and Crame 1998); overall, the assemblage has a relatively deep−water,
outer−shelf aspect (Föster, Gaździcki and Wrona 1987, Hara 1994, Feldmann and
Crame 1998). It would seem that the glaciomarine sedimentary conditions can be
related to both the advance of a local ice sheet across the shelf and melting from
the base of large icebergs of Weddell Sea origin (A. Troedson, pers. commun.
2000).

Whereas three specimens (P.2702.14–15, P.2702.840; Fig. 3) are better pre−
served and have been determined to the generic level, the fourth (P.2702.839) is in−
sufficiently preserved to allow determination. It is a mould of the ventral valve
with only a fragment of the shell present; however, because of the evidence of
punctae it can be determined as a terebratulid.

Systematic part

Order Terebratulida Waagen, 1883
Superfamily Terebratuloidea Gray, 1840

Family Terebratulidae Gray, 1840
Genus Liothyrella Thomson, 1916

Liothyrella sp.
(Fig. 3.1)

Material. — P.2702.14, one complete specimen with slightly damaged beak area
and only partly preserved shell.
Dimensions: length 21.3 mm, width 15.9 mm, thickness 10.0 mm

Description. — The shell is thin, elongate−oval in outline, widest in the middle.
The shell surface is smooth and densely punctate. The shell is biconvex with the
ventral valve more convex than the dorsal valve. The beak is short, erect. The beak
area is slightly damaged making it impossible to observe symphytium and an exact
outline of foramen (but it appears to be large and circular). The beak ridges are
rounded. The lateral commissures are straight, while anterior commissure is
incipiently uniplicate. No interiors available.

Remarks. — Despite limited material and no available internal structures, the
specimen matches the generic diagnosis of Liothyrella Thomson in the external
features (Cooper 1983). This genus has numerous species and is very common in
the Tertiary of the Southern Hemisphere (Allan 1932, 1937; Owen 1980; Lee
1986; Wiedman et al. 1988; MacKinnon, Beus and Lee 1993; Bitner 1996, 1997;
Craig 2000, 2001). It is characterized by great morphological variation within a
single species (see Foster 1974).

The species Liothyrella sp. from the Oligocene Polonez Cove Formation of
King George Island is smaller, more elongate, and has a bigger foramen (Bitner
1997, fig. 4A–C) than the investigated specimen.
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Fig. 3. 1. Liothyrella sp., complete specimen, P.2702.14, × 2; a ventral view, b dorsal view, c lateral
view, d anterior view. 2–3. Paraldingia sp., complete specimens, × 2; a ventral view, b dorsal view,
c lateral view, d anterior view. 2. P.2702.840; 3. P.2702.15. Cape Melville Formation (Lower Mio−

cene), King George Island.



Occurrence. — King George Island, Cape Melville Formation (Lower Miocene).
The genus Liothyrella is common in the Tertiary as well as Recent waters of the
Southern Hemisphere.

Superfamily Terebratelloidea King, 1850
Family Laqueidae Thomson, 1927

Genus Paraldingia Richardson, 1973
Paraldingia sp.

(Fig. 3.2–3)

Material. — P.2702.15, P.2702.840, two poorly preserved complete specimens.
Dimensions (in mm):

length width thickness

P.2702.15 30.0 – 16.5

P.2702.840 18.3 15.8 ?6.9

Description. — The medium−sized shell is subpentagonal in outline, with the
greatest width lying slightly anterior to mid−length. The shell surface is smooth
with distinct, numerous growth lines. The shell is unequally biconvex with ventral
valve deeper. The lateral and anterior commissures are straight. The beak, slightly
damaged in both specimens, is short and erect. The beak ridges are well defined,
especially in the bigger specimen. Foramen is rounded, moderately large, sub−
mesothyrid to mesothyrid. Deltidial plates are small, disjunct. The internal features
are unknown.

Remarks. — The present material, poorly preserved with unknown internal
structures, does not allow any detailed determination. External characters, such
as the smooth surface, discrete and disjunct deltidial plates, and palintropes de−
fined by rather sharp beak ridges, make the investigated specimens attributable to
the genus Paraldingia Richardson, 1973. The genus Paraldingia was erected for
the species occurring in the Upper Eocene–Lower Miocene of Australia that
clearly differ from Aldingia Thomson, mostly through the possession of discrete
dental plates and minute, disjunct deltidial plates (Richardson 1973). In Aldingia,
deltidial plates are conjunct in adult forms (Richardson 1973, Craig 2001). Rich−
ardson (1973) assigned three species to Paraldingia. The Lower Miocene spe−
cies, P. woodsii (Tate) differs from the specimens under study in being much
smaller and having a sulcate anterior commissure, while the Upper Eocene P.
pentagonalis (Tate) is more elongate. The specimens from the Cape Melville
Formation are somewhat similar in outline and type of anterior and lateral
commissures to P. tepperi (Tate) from the Upper Eocene of Australia (Richard−
son 1973).

Recently, Craig (2000) described a new species, Paraldingia timi, from the
Upper Paleocene of Western Australia. This species differs from the investigated
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specimens in having circular outline, indistinct growth lines and more weakly de−
fined beak ridges.

Occurrence. — King George Island, Cape Melville Formation (Lower Miocene).
This is the first record of this genus from Antarctica. So far, Paraldingia has only
been noted from the Tertiary of Australia.

Discussion

Brachiopods from the Tertiary of King George Island, West Antarctica have
been noted so far from the Upper Oligocene deposits of the Polonez Cove Forma−
tion (Bitner and Pisera 1984, Bitner 1997, Bitner and Thomson 1999) and from the
Lower Miocene Destruction Bay Formation (Biernat, Birkenmajer and Popiel−
Barczyk 1985). They are reported for the first time from the glacio−marine depos−
its of the successive Lower Miocene Cape Melville Formation. The brachiopod
fauna described herein differs considerably from that of the Destruction Bay For−
mation, having no genera in common. However, one of the two genera recognised
here, Liothyrella is known from the Tertiary strata (Owen 1980; Wiedman et al.
1988; Bitner 1996, 1997) and Recent waters (Foster 1974, 1989) of the Antarctic
region. The second genus, Paraldingia is noted for the first time from the Antarc−
tic, being previously reported only from the Tertiary of Australia (Richardson
1973, Craig 2000).

The other records of Tertiary brachiopods are from Seymour and Cockburn Is−
lands, Antarctic Peninsula, and from fossiliferous erratics of the McMurdo Sound
region, East Antarctica. The most diverse brachiopod assemblage, comprising
19 genera, comes from the shallow−marine, clastic deposits of the Eocene La
Meseta Formation, which crops out on Seymour and Cockburn islands (Buckman
1910, Owen 1980, Wiedman et al. 1988, Bitner 1996). Of the same age are calcare−
ous sandstone and conglomerate erratics from the McMurdo Sound region, where
the rhynchonellid brachiopod Tegulorhynchia Chapman et Crespin was found
(Lee and Stilwell 2000). This is the only record of Tertiary brachiopods from main−
land Antarctica. The youngest Antarctic Tertiary brachiopods (Buckman 1910,
Owen 1980) come from the Pliocene Pecten Conglomerate of Cockburn Island
(= Cockburn Island Formation, Jonkers 1998).

It is also worth noting that brachiopods from the Quaternary deposits of
McMurdo Sound region were mentioned by Speden (1962). Today, brachiopods
form a significant part of the marine benthos in the waters around Antarctica (Fos−
ter 1974, 1989).

Acknowledgements. — The photographs were taken by Ms. Grażyna Dziewińska (Insti−
tute of Paleobiology, Warszawa) to whom the authors are very grateful. JAC would like to ac−
knowledge the help of S. M. Redshaw during the 1995 field season. Special thanks are due to

Brachiopods from the Lower Miocene 81



Drs R.S. Craig (Cheshunt, United Kingdom) and A. Baliński (Institute of Paleobiology,
Warszawa) for their critical reviews of this paper.

References

ALLAN R.S. 1932. The genus Liothyrella (Brachiopoda) in New Zealand. — Trans. Proc. New Zea−
land Inst., 63: 1–10.

ALLAN R.S. 1937. Type Brachiopoda in the Canterbury Museum. — Rec. Canterbury Mus., 4:
115–128.

BIERNAT G., BIRKENMAJER K. and POPIEL−BARCZYK E. 1985. Tertiary brachiopods from the Moby
Dick Group of King George (South Shetland Islands, Antarctica). — In: Birkenmajer K. (ed.),
Geological Results of the Polish Antarctic Expeditions. Part V. Studia Geol. Polon., 81:
109–141.

BIRKENMAJER K. 1982. Pre−Quaternary fossiliferous glacio−marine deposits at Cape Melville, King
George Island (South Shetland Islands, West Antarctica). — Bull. Acad. Polon. Sci., Terre, 29
(for 1981): 331–340.

BIRKENMAJER K. 1984. Geology of the Cape Melville area, King George Island (South Shetland Is−
lands, Antarctica); pre−Pliocene glaciomarine deposits and their substratum. — In: Birkenmajer
K. (ed.), Geological Results of the Polish Antarctic Expeditions. Part IV. Studia Geol. Polon.,
79: 7–36.

BIRKENMAJER K. 1987. Oligocene–Miocene glacio−marine sequences of King George Island (South
Shetland Islands), Antarctica. — In: Gaździcki A. (ed.), Palaeontological Results of the Polish
Antarctic Expeditions. Part I. Palaeont. Polon., 49: 9–36.

BIRKENMAJER K., GAŹDZICKI A., KREUZER H. and MÜLLER P. 1985. K−Ar dating of the Melville
Glaciation (Early Miocene) in West Antarctica. — Bull. Pol. Acad. Sci., Earth Sciences, 33:
15–23.

BIRKENMAJER K., GAŹDZICKI A. and WRONA R. 1983. Cretaceous and Tertiary fossils in glacio−
marine strata at Cape Melville, Antarctica. — Nature, 303: 56–59.

BITNER M.A. 1996. Brachiopods from the Eocene La Meseta Formation of Seymour Island, Antarc−
tic Peninsula. — In: Gaździcki A. (ed.), Palaeontological Results of the Polish Antarctic Expe−
ditions. Part II. Palaeont. Polon., 55: 65–100.

BITNER M.A. 1997. Cenozoic brachiopod fauna of Antarctica. — In: Głowacki P. (ed.), Polish Polar
Studies. 24th Polar Symposium, Warszawa, 1997. Institute of Geophysics of the Polish Acad−
emy of Sciences, Warszawa: 21–29.

BITNER M.A. and PISERA A. 1984. Brachiopods from “Pecten Conglomerate” (Polonez Cove For−
mation, Pliocene) of King George Island (South Shetland Islands, Antarctica). — In: Birken−
majer K. (ed.), Geological Results of the Polish Antarctic Expeditions. Part IV. Studia Geol.
Polon., 79: 121–124.

BITNER M.A. and THOMSON M.R.A. 1999. Rhynchonellid brachiopods from the Oligocene of King
George Island, West Antarctica. — Pol. Polar Res., 20: 83–88.

BUCKMAN S.S. 1910. Antarctic fossil Brachiopoda collected by the Swedish South Polar Expedition,
1901–3. — Wiss. Ergebn. schwed. Südpolar−Expedition 1901–1903, 3: 1–40.

COOPER G.A. 1983. The Terebratulacea (Brachiopoda), Triassic to Recent: a Study of the Brachidia
(Loops). — Smiths. Contr. Paleobiol., 50: 1–445.

CRAIG R.S. 2000. The Cenozoic brachiopods of the Carnarvon Basin, Western Australia. — Palae−
ontology, 43: 111–152.

CRAIG R.S. 2001. The Cenozoic Brachiopoda of the Bremer and Eucla Basins, southwest Western
Australia. — Rec. West. Austral. Mus., 20: 199–236.

82 Maria Aleksandra Bitner and J. Alistair Crame



DINGLE R.V. and LAVELLE M. 1998. Antarctic Peninsular cryosphere: Early Oligocene (c.30 Ma)
initiation and a revised glacial chronology. — Journ. Geol. Soc., London, 155: 433–437.

FELDMANN R.M. and CRAME J.A. 1998. The significance of a new nephropid lobster from the Mio−
cene of Antarctica. — Palaeontology, 41: 807–814.

FOSTER M.W. 1974. Recent Antarctic and Subantarctic brachiopods. — Antarct. Res. Series, 21:
1–189.

FOSTER M.W. 1989. Brachiopods from the extreme South Pacific and adjacent waters. — Journ.
Paleont., 63: 268–301.

FÖSTER R., GAŹDZICKI A. and WRONA R. 1985. First record of a homolodromiid crab from a Lower
Miocene glacio−marine sequence of West Antarctica. — N. Jb. Geol. Paläont. Mh., 6: 340–348.

FÖSTER R., GAŹDZICKI A. and WRONA R. 1987. Homolodromiid crabs from the Cape Melville For−
mation (Lower Miocene) of King George Island, West Antarctica. — In: Gaździcki A. (ed.),
Palaeontological Results of the Polish Antarctic Expeditions. Part I. Palaeont. Polon., 49:
147–161.

GAŹDZICKI A. and WRONA R. 1982. Late Cretaceous and Tertiary fossils from glaciomarine sedi−
ments of Melville Peninsula, King George Island (West Antarctica). — Przegl. Geol., 8:
399–404.

HARA U. 1994. Bryozoan assemblage from the Lower Miocene Cape Melville Formation of King
George Island, West Antarctica. — XXI Polar Symposium, Warszawa 1994, 31–32.

JESIONEK−SZYMAŃSKA W. 1987. Echinoids from the Cape Melville Formation (Lower Miocene) of
King George Island, West Antarctica. — In: Gaździcki A. (ed.), Palaeontological Results of the
Polish Antarctic Expeditions. Part I. Palaeont. Polon., 49: 163–168.

JONKERS H.A. 1998. The Cockburn Island Formation; Late Pliocene interglacial sedimentation in
the James Ross Basin, northern Antarctic Peninsula. — Newsl. Stratigr., 36: 63–76.

KARCZEWSKI L. 1987. Gastropods from the Cape Melville Formation (Lower Miocene) of King
George Island, West Antarctica. — In: Gaździcki A. (ed.), Palaeontological Results of the Pol−
ish Antarctic Expeditions. Part I. Palaeont. Polon., 49: 127–145.

LEE D.E. 1986. Paleoecology and biogeography of the New Zealand Paleogene brachiopod fauna. —
In: Racheboeuf P.R. and Emig C.C. (eds), Les Brachiopods fossiles et actuels. Biostratigr.
Paleozoïque, 4: 477–483.

LEE D.E. and STILWELL J.D. 2000. Rhynchonellide brachiopods from Eocene to earliest Oligocene
erratics in the McMurdo Sound region, Antarctica. — In: Stilwell J.D. and Feldmann R.M.
(eds), Paleobiology and paleoenvironments of Eocene rocks, MucMurdo Sound, East Antarc−
tica. Antarct. Res. Series, 76: 325–327.

MACKINNON D.I., BEUS S.S. and LEE D.E. 1993. Brachiopod fauna of the Kokoamu Green sand
(Oligocene), New Zealand. — New Zealand Journ. Geol. Geoph., 36: 327–347.

OWEN E.F. 1980. Tertiary and Cretaceous brachiopods from Seymour, Cockburn and James Ross Is−
lands, Antarctica. — Bull. Br. Mus. Nat. Hist. (Geol.), 33: 123–145.

RICHARDSON J.R. 1973. Studies on Australian Cainozoic brachiopods. 2. The family Laqueidae
(Terebratellidae). — Proc. Roy. Soc. Victoria, 86: 117–126.

RONIEWICZ E. and MORYCOWA E. 1985. Fossil Flabellum (Scleractinia ) of Antarctica. — Acta
Palaeont. Polon., 30: 99–106.

RONIEWICZ E. and MORYCOWA E. 1987. Development and variability of Tertiary Flabellum rari−
septatum (Scleractinia), King George Island, West Antarctica. — In: Gaździcki A. (ed.), Palaeon−
tological Results of the Polish Antarctic Expeditions. Part I. Palaeont. Polon., 49: 83–103.

SPEDEN I.G. 1962. Fossiliferous Quaternary marine deposits in the McMurdo Sound Region,
Antarctica. — New Zealand Journ. Geol. Geoph., 5: 746–777.

SZANIAWSKI H. and WRONA R. 1987. Polychaete jaws from the Cape Melville Formation (Lower
Miocene) of King George Island, West Antarctica. — In: Gaździcki A. (ed.), Palaeontological
Results of the Polish Antarctic Expeditions. Part I. Palaeont. Polon., 49: 105–127.

Brachiopods from the Lower Miocene 83



WIEDMAN L.A., FELDMANN R.M., LEE D.E. and ZINSMEISTER W.J. 1988. Brachiopoda from the La
Meseta Formation (Eocene), Seymour Island, Antarctica. — In: Feldmann R.M. and Wood−
burne M.O. (eds), Geology and paleontology of Seymour Island, Antarctic Peninsula. Geol. Soc.
Amer., Memoir 169: 449–457.

WRONA R. and ZHURAVLEV A.Yu. 1996. Early Cambrian archaeocyaths from glacial erratics of
King George Island (South Shetland Islands), Antarctica. — In: Gaździcki A. (ed.), Palaeonto−
logical Results of the Polish Antarctic Expeditions. Part II. Palaeont. Polon., 55: 9–36.

Received November 13, 2001
Accepted December 05, 2001

84 Maria Aleksandra Bitner and J. Alistair Crame


