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Summary

During the 33rd Bulgarian Antarctic Expedition, the first detailed bathymetric and hydrographic survey of
Emona Bay near the Bulgarian Antarctic Base on Livingston Island was conducted. A MB1 ODOM-Teledyne
multibeam echosounder, StarFish 450H side-scan sonar, and DGPS system were mounted on a Zodiac boat.
Between 4 Jan—7 Feb 2025, 12 missions covered over 14 km? including parts of Johnson Dock Bay. Data
processing produced a 3D seabed model and a side-scan sonar mosaic outlining substrate zones. Results show
significant glacial retreat—up to 1450 m compared to 1991 and 450 m since 2009. Morphology reveals
unexpected deepening in the eastern sector (to 192 m). This study delivers the first complete bathymetric model
of the bay, serving as a baseline for geological, ecological, and navigational applications.

Introduction

This paper reports the implementation of marine geophysical and hydrographic surveys in the area of Emona
Bay, adjacent to the Bulgarian Antarctic Base on Livingston Island, and the results achieved. The surveys were
carried out within the framework of the 33rd Bulgarian Antarctic Expedition and represent the first large-scale
and detailed scanning of the bay’s entire aquatic area.

The expedition was realized as a joint initiative of the Center for Underwater Archaeology — Sozopol (CUA),
the Bulgarian Antarctic Institute (BAI), and the Polar Research Center of Sofia University.

The main objective was to conduct seabed mapping using a multibeam echosounder and side-scan sonar. Based
on the acquired data, a terrain model of the seabed was constructed, and, as far as possible under the specific
conditions, information on the bottom substrate units was obtained.
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Figure 1. Survey setup with the instruments and the team that carried out the investigations.

Preliminary preparation took place in Bulgaria during October—November 2024. At the Antarctic base, the
equipment was assembled and mounted on an open Zodiac-type motorboat (Fig. 1). The main field
measurements were carried out between January 4 and February 7, 2025. Over the course of 12 field missions,
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an area exceeding 14 km? was surveyed, primarily in Emona Bay, with additional coverage of parts of Johnson
Dock Bay.

Field activities involved Eng. M.Sc. Geophysicist Kiril Velkovski (CUA), Captain Elka Vassileva, and Eng.
Rosen Stefanov.

Figure 2. Survey coverage and obtained results.

Equipment and Methodology

Bathymetric data were processed using standard multibeam data protocols, applying differential corrections
for sound velocity and system calibration. A terrain model of the seabed was generated with 5x5 m resolution,
refined to 2x2 m in depths shallower than 20 m (Fig. 2).

Side-scan sonar records were processed into a composite raster mosaic. Distinct acoustic reflectivity zones
were outlined, provisionally interpreted as different seabed substrate units after analysis (Fig. 2).

Both datasets, together with supplementary raster and field information, were integrated into a 4D
environment, enabling the construction of a comprehensive model of the area.

Conclusions and Discussion
The obtained results meet the accuracy requirements and objectives of the survey.
Glacial observations:

e Comparison with a georeferenced Spanish chart (1991) [2] shows that the bay was considerably
smaller eastward, occupied by a glacial mass now absent. The difference between the 1991 contour of
the Pimpirev Glacier and current measurements reaches up to 1450 m eastward. Missing ice is also
evident northwards, near Smolyan Point and along the northern shore.

o Comparison with the 2010 topographic map [1] indicates glacial retreat of up to 450 m since 2009,
mostly along the northern and eastern shores.

Seabed morphology:

e -« Contrary to expectations, the eastern part of Emona Bay (in front of Pimpirev Glacier and the

Aklakov Rocks) deepens instead of shallowing, reaching a depth of 192 meters. (Fig. 2).
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e At the bay’s western entrance (traverse Punta Hesperides — NW shore), depths range 60-70 m,
influenced by a ridge spanning the bay.
e A relatively shallow platform structure was observed north of Aleko’s Rocks.
Substrate zones:
e The delineated substrate units should be considered provisional, requiring calibration through seabed
sampling and other control methods. At present, they serve as a valuable baseline for future studies.

Main conclusion

Since 1991, the surveyed area of Emona Bay has undergone significant glacial retreat along the coastline.
Seabed morphology suggests that the bay deepens towards the glacier and may potentially cut across the island
beneath the ice.

Significance

This is the first project to deliver a detailed bathymetric model of the entire Emona Bay and the first side-scan
sonar survey producing a composite mosaic with substrate classification. The results are relevant to geology,
geomorphology, ecology, and biology, and have direct practical applications for navigation in the area,
particularly the operations of the Bulgarian research vessel RSV 421 Sts. Cyril and Methodius.
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PesyaraTn or 6aTUMeTpHYHO ckaHUpaHe B paiioHa Ha CayT beii, octpoB JINBUHICTBHH, IO
BpeMe Ha 33-TtaTa bbiarapcka aHTapkTHYecKa eKcreIuus
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Pesrome

Mo Bpeme Ha 33-Tata ObarapcKa aHTAPKTHYECKA EKCIIEAUIHS € U3BBPILIEHO IIHPBOTO JACTANIHO OaTHMETPHYHO
u xuzaporpadcko npoyuBaHe Ha 3anuBa EmMona no0 Bearapckara anTapkthuecka 06a3a Ha 0. JIMBUHTCTBHH.
Wznon3eanu ca mMHorombsueB exosnor MBI ODOM-Teledyne, crpannuen conap StarFish 450H u DGPS
CHCTEMa, MOHTHPAHU Ha MOTOpHA Jojika Tyl 3oauak. B mepuoma 4.01-7.02.2025 r. ca mpoBenenu 12 mMucuu,
oOxBainamm Haja 14 km?, BKIFOUMTENIHO YacTu OT 3aiuBa JxoHchH JJok. OO0paboTeHUTE TaHHU MO3BOJISABAT
n3rpaxgane Ha 3D mozen Ha peneda u Mo3aiika OT CTpaHMYHHS COHAp C OYEPTaHU 30HU Ha Pas3sInueH
cyOcTpart. Pe3ynraTure mokasBar 3HaUYUTEINEH JISTHUKOB OTCTHIT — 10 1450 m crpsimo kapta ot 1991 r. u 1o
450 m crpsimo panuu oT 2009 1. Mopdosiorusta pa3kprBa HEOYaKBaHO 33/bJI00YaBaHe B M3TOYHATA YacT (10
192 m). M3cnenBaneTo ch3aaBa IbPBUS ITbJIEH OaTUMETPUUYEH MOJIEIT Ha 3aJIMBa U 0a3a 3a ObACIIH Te0JI0KKH,
€KOJIOTHYHH ¥ HABUTALUOHHH MPUIIOKEHUSL.



