
  

Fig. 14 – 3D sedimentary thicknesses of Admiralty Bay.
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Methods: 

1) Seismic Data: Konsberg SBP 300. Ping-rate 1000 ms. Pulse: 2 
ms. Frequencies: 2.5 – 6.5 kHz, depending on the depth.

Interpretation was made on SMT KINGDOM®

2) Geological Samples: 5 Samples. Four samples acquired with a 
Gravity Corer (6 m long and 400 Kg) and one sample recovered 
with a Piston Corer (12m long and 1 Ton). 

3) Bathymetry: Multibeam Simrad EM 3002 (Frequency: 300 kHz) 
and Konsberg EM 302 (Frequency: 30 kHz). 
Interpretation was made on CARIS®
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1) Research and Motivation

- The main objective of this research is to analyze and understand the 
evolution of deglaciation of Admiralty Bay, on the South Shetland Islands, 
during the Last Glacial Maximum (LGM). The area has atypical characteristics 
compared to other Antarctic regions that allows a modern analogue during 
past inter-glacials. 

The South Shetland Islands is a group of islands separated from the 
Antarctic Peninsula by the Bransfield Strait, with a total extension of 
approximately 460 km.     

Its mild climate, with higher temperatures and precipitation, 
compared to the Antarctic Peninsula and other Antarctic regions, 
makes the SSI an exception of the typical Antarctic glaciomarine 
environments. Besides the high sedimentation rates (good for high-
resolution data) and ablation of glaciers directly by melting 
(ANDERSON, 1999). 

Admiralty Bay, located at King George Island, is a fjord with an 
elongated U-shaped valley with an extension of approximately 16 
km and 4 km wide, with steep walls, and the presence of valley 
glaciers.

2) Study Area and Methodology

Fig. 1 – Study Area (GEBCO-08 – General Bathymetric Chart of the Oceans, British Oceanographic 
Data Centre, 2008.) 

Admiralty Bay

Figs. 3 and 4 – Geological sampling (Piston and Gravity Corers, respectively). 
Fig. 4 taken by Luciano Candisani.

Fig. 2 – Satellite bathymetry and vertical profile of Admiralty Bay (GeoMapApp, 2014).

●500 km of seismic lines from three expeditions (OPERANTAR 28, 31 
and 32).

●5 geological samples (total of 12.60 m recovered in 5 samples). 

●Almost full coverage of Admiralty Bay with multibeam bathymetry 
(except shallow areas of Ezcurra and Mackellar inlets).  

3) Acquisition and Processing
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- The main question we ought to answer is: which glaciomarine records and 
submarine landforms are present in Admiralty Bay that can broaden our 
understanding of the evolution of its deglaciation during advances and retreats of the glaciers that once 
dominated the fjord and its sedimentary processes? 

The integration and interpretation of seismic profiles, echo-characters, geological sampling and multibeam 
bathymetry are capable of providing high-resolution data that can significantly improve the studies of  
paleoenvironments and the interpretation of its dynamics through time.    
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Fig. 5 - Seismic acquisition from the last expedition 
(OPERANTAR 32), showing the main seismic lines that covered 
the Admiralty Bay.  

Figs. 8 and 9 – Multi-sensor Core-logger and 
samples being described at the Sedimentology 
Laboratory at Universidade Federal Fluminense. 
Fig. 10 - Mapping the sedimentary thickness. 

Fig. 6 – Geological samples over satellite image (Landsat Image 
Mosaic Of Antarctica (LIMA)). Meltwater Channels

4) Interpretation

●Geological samples were analyzed on granulometers and on 
the Multi-Sensor Core Logger (MSCL), for density, magnetic 

susceptibilities, resistivity and P-waves velocity, and described. 

●Seismic profiles were mapped and four different echo-
characters were identified. The sedimentary thickness was also 

mapped and analyzed. 

●Multibeam data were filtered using CARIS®. Spikes and 
incoherent data were removed.  

Fig. 7 – Seismic profile over the geological sampling sites (P12, P13, P14 and P1).

5) Conclusion
● Admiralty Bay has a great variety of processes, from subglacial to open glaciomarine 
sedimentation, debris flow and meltwater plumes. Geological samples are characterized as 
compound glaciomarine sediments with IRD, bioturbation and variations on magnetic 
susceptibilities. They are mainly sandy silts or silty sands. Finer parts are due to meltwater 
plumes and hemi-pelagic sedimentation. Coarse grains are related to debris flows, higher 
glacial discharges and glacial advances.
● The region experienced major glacial advance, with subsequent fast retreat of the glaciers in 
the deeper parts of the fjord, followed by a slower retreat, with the presence of several 
recessional moraines in the shallower portions. A sill at the central part of the fjord could have 
been used as a pinning point for the glaciers. Absence of glacial lineations indicate fast glacial 
retreat or that fine sediments mask these features.
● The typical deglaciation sequence (basal diamictons, glaciomarine sediments, hemi-pelagic) 
could be found presently in lateral association, from the shallower areas (diamictons + 
glaciomarine sediments) towards the mouth of the fjord (hemi-pelagic sediments).  

● IRD decrease towards the mouth of the fjord. Samples P1, P14 and P16, show IRD at the top 
of the core samples, suggesting direct influence of glacial material presently. P12 and P13 have 
few and small IRD, mainly at the base, followed by finer sediments and some intercalations with 
high-energy events (including turbidites in P13).  

● Echoes I and II: good seismic resolution, characterized by continuous and sharp echoes with 
sub-parallel reflections. Presence of glaciomarine muds, resulting from hemi-pelagic 
sedimentation and meltwater plumes. Echo I is mainly a transition from Echo II to Echo III.  
● Eco III: shallower portions of the bay, little sediment cover, sandier content and presence of ice 
rafted debris (IRD). Indicating recent passage of glaciers eroding the seafloor and a more 
glacial-influenced sedimentation. 
● Eco IV is associated with morainical banks and grounding zones.
 

● Acoustically transparent lenses: at the base of the fjord's walls and morainical banks. Probably 
related to debris flow due to the steep slopes (seismic profiles showed poor penetration, related 
to the coarse grains within, and its poor sorting) and high sedimentation rates, or they may be 
related to filling of cavities by paleo-flows of ice (BOULTON, 1982). 

● Possible drumlins at the mouth of the fjord: subglacial environment at 550 m during the LGM. 
Its direction from the interior of the fjord towards the Bransfield Strait indicates the flow of ice.  

● Submarine channels with extensions up to 1,5 km, indicate wet-based glaciers and the 
contribution of meltwater plumes in the fjord's sedimentation. 

● The presence of a terminal(?) morainical bank at 640 m water depth shows possible grounding 
of glaciers at this position during the LGM.

● From the LGM to about 7000 BP, with constant sea level rise (and still initial isostatic 
compensation) probably a major glacier retreat occurred, due to high detachment rates. Being a 
plausible timing for the retreat of glaciers from the continental shelf and new grounding of 
glaciers inside the fjord, in a fast deglaciation.  

● Echo-characters analysis are important to map and 
characterize acoustically the seabed. The combination of 
echoes allows the interpretation of past and present 
sedimentary processes occurring in the area.

Admiralty Bay High-resolution Multibeam Bathymetry

Fig. 12 - Echo-characters found at Admiralty Bay and its classifications.Fig. 11 - Echo-characters map for Admiralty Bay, South Shetland Islands, Antarctica. 

Fig. 13 – Seismic interpretation of Admiralty Bay's main features. 

Figs 15, 16 and 17 - Multibeam bathymetry and submarine landforms identified at 
Admiralty Bay.   

● Seismic echo-characters were able to distinguish the main sedimentary characteristics of the region. Still, the fjord is characterized by 
variations on the echo-characters, difficult to classify due to its large anisotropy and gradation between the echoes. The sedimentary 
thickness of the bay was calculated and transformed into 3D volumes. The shallow portions contain little sediment cover. The central part 
of the fjord accumulates large sedimentary packages from glaciomarine muds and meltwater plumes. The multibeam bathymetry was 
able to identify various submarine features, including recessional moraines, drumlins, medial moraines and meltwater channels.   
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