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Abstract

The Upper Miocene (10.7–9.0 Ma) Battye Glacier Formation was deposited ~250 km inland from the modern Amery Ice Shelf

edge in Prydz Bay, East Antarctica. The composition of clay minerals distinguishes a Lower Member, which reflects regional

erosion of Precambrian metamorphic basement, from an Upper Member, which records increased erosion of local Permian–Triassic

Amery Group strata. The Upper Member was deposited in an ice-proximal environment akin to the modern fjords of East

Greenland, with substantial diamict deposition resulting from melting iceberg discharge. The Lower Member was deposited in an

ice-distal environment and included the accumulation of the fossil-bearing McLeod Beds. The McLeod Beds contain much

siliceous biogenic sediment (V15% opal), which is rare to absent in the predominantly hemipelagic mud of modern East Greenland

fjords. The McLeod Beds also contain largely monospecific in situ Hiatella sp. mollusc assemblages suggestive of environmental

stress, potentially caused by low salinity melt-water and a high input of terrigenous sediment, which excluded most other benthic

taxa. Geochemical results from primary aragonite in Hiatella shells imply large freshwater input into the marine environment

during mollusc growth, causing low d18O, Na, Mg and high Fe values. The present study indicates that iceberg melt-water

influence entering the marine environment was greater during the Late Miocene than today around Antarctica, and documents the

paleoenvironment associated with a discrete period of ice margin retreat and marine incursion into the Lambert embayment.
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1. Introduction

There has been considerable debate over the timing

and nature of Neogene Antarctic climate change during

the interval spanning the Middle Miocene to Late Pli-

ocene (Miller and Mabin, 1998). Deep-sea isotope and

Antarctic geomorphological data have been interpreted

as evidence for East Antarctic Ice Sheet (EAIS) stability

since the Middle Miocene and accompanying establish-

ment of modern Antarctic climatic conditions (Barker et

al., 1988; Flower and Kennett, 1994; Marchant et al.,

1996; Sugden and Denton, 2004). Alternative fossil

evidence suggests the EAIS continued to vary in size

until the Late Pliocene and that a warm glacial regime

had persisted long after the Middle Miocene (Hill et al.,

1996; Harwood and Webb, 1998). Much of this debate

has centred upon evidence found in the Transantarctic

Mountains, but new evidence about the dynamics and

paleoenvironment of the EAIS is emerging from re-

search on the Pagodroma Group in the Prince Charles

Mountains (Hambrey and McKelvey, 2000a,b; McKel-

vey et al., 2001; Whitehead and McKelvey, 2001;

Bloemendal et al., 2003; Ehrmann et al., 2003; White-

head et al., 2003).

Cenozoic glacimarine strata of the Pagodroma

Group occur in the Prince Charles Mountains

(PCM), East Antarctica, z250 km inland from the

modern edge of the Amery Ice Shelf in Prydz Bay

(Fig. 1) (Hambrey and McKelvey, 2000a). The Pago-

droma Group was deposited largely seaward of fast

flowing, polythermal, tidewater glaciers, in the ab-

sence of ice shelves, which differed greatly from the

modern glacial setting. A large quantity of terrigenous

sediment from melting icebergs formed thick diamict

and minor hemipelagic mud and sand in the Pago-

droma Group, akin to sediments in the modern fjords

and on the continental shelf of East Greenland (Dow-

deswell et al., 1994; Hambrey and McKelvey, 2000a).

Prydz Bay receives little terrigenous detritus today

although it is seaward of the Lambert Glacier–Amery

Ice Shelf drainage system yet diatom production here

results in the accumulation of biogenic siliceous mud

(Domack et al., 1994; Harris et al., 1997). One Pago-

Fig. 1. (A) The Amery Oasis in the Prince Charles Mountains, East

Antarctica (B) consists of Proterozoic metamorphic and Permian–

Triassic sediments of the Amery Group that are partly overlain by

the Late Neogene glacimarine Bardin Bluffs and Battye Glacier

formations. This region drains a substantial volume of the East

Antarctic Ice Sheet through the Amery/Lambert Embayment into

Prydz Bay.
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