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Multibeam Results from the latest 
Israeli surveys in the Med, Red, and 
Dead Seas, and the Sea of Galilee
Based upon the work of 
Ronnie Sade, Gideon Amit, Gideon Tibor, 
Arik Golan, Limor Gur-Arie, and Hadar Sade.

R/V Etziona with its
EM1002 multibeam with 
111 beams over 150 deg.



Coverage 2001-2007 Tracklines 2001-2007

Area of our 
two posters



High Resolution Bathymetry of the 
Mediterranean off Northern Israel

Sade A. R. (1,4), Hall J. K. (1), Golan A. (2), Amit G. (2), 
Gur-Arie L. (3), Tibor G. (2), Ben-Avraham Z. (4), 
Hübscher C. (5), and Ben-Dor E. (4).

1. Geological Survey of Israel, Jerusalem , Israel
2. Israel Oceanographic & Limnological Research Ltd., 
Israel
3. Survey of Israel, Tel Aviv , Israel
4. Tel Aviv University, Tel Aviv , Israel
5. Institut für Geophysik, Universität Hamburg, 
Germany 

4218 km of track, 

840.4 million soundings



Acoustic Backscatter at 95 kHz from 
the Seafloor off Northern Israel

Sade A. (1,4), Hall J. K. (1), Golan A.(2), Amit, G. (2), 
Gur-Arieh L. (3), Tibor G. (2), Ben-Avraham Z. (4), 
Ben-Dor E. (4), Fonseca L. (5), Calder B. R. (5), 
Mayer L. A. (5), and de Moustier C. P. (5)

1. Geological Survey of Israel, Jerusalem, Israel
2. Israel Oceanographic & Limnological Research Ltd., 
Israel
3. Survey of Israel, Tel Aviv , Israel
4. Tel Aviv University, Tel Aviv 69978, Israel
5. Center for Coastal & Ocean Mapping, 

University of New Hampshire, Durham, NH, USA 

Geocoder backscatter – ~30 billion 
measurements



Italian Submarine 
Scire



Kurkar „ridges‟ off Jaffa Port – note pockmarks, and depressions found only north of the headland



MERC Eilat - Aqaba 
Sparker/Multibeam/Magnetic Survey
Joint Jordanian-Israeli project          26 Oct - 21 Nov 2006  (12 Days)

Track Lines of the R/V 
Etziona, which transited 
through the Suez Canal 
especially for this survey.

Turning south to 
the northernmost 
Red Sea



Multibeam coverage is 400%. Land cover SPOT 5 2.5m pixels (Copr. Spot/CNES)

Scale 1:20,000, Size 90 x 65 cm



The backside of this 
laminated poster showed 
perspective views from the 
south (top), east (Jordan –
middle), and west (Israel –
bottom).



Multibeam  coverage (Atlas DS-2 
Hydrosweep) of the western Gulf of Elat, 
taken by the F/S METEOR during Cruise 
44/3 (12 March – 7 April 1999). 

Gridded at 30 m, and merged with 30 m 
ASTER topography.



The Dead Sea 
Multibeam/Magnetic Survey
Joint Jordanian-Israeli project
9 Jan - 2 Feb 2007  (21 Days)

R/V Tuglit at Ein Gedi – Built at the Dead Sea in 2004 - 60 tons, 23 m overall



1848 Lynch-USN survey

1960s Israeli E/S surveys

1974 E/S, CSP, and 
magnetic survey

The Dead Sea at -422 m MSL



The speed of sound in the Dead Sea is 
over 1,810 m/sec. The profile was 
measured with an industrial AML Ltd. 
SV2000 with measurement range of 
500-2000 m/sec.

The ELAC 1055 firmware was tricked 
by indicating 30 instead of 38 degrees 
between the two transducer blocks. 
The result worked but no nadir beams 
were recorded….
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The survey lasted 7 weeks from end 
May to beginning of July 2008.

Track length was 1600 km. Some 38 
million soundings were recorded.

325 hours of multibeam survey with an 
ELAC Seabeam 1180 with 126 beams 
at 180 kHz.

Depths from 5 to 40 m. Swath width 
about 5 times the depth under the 
transducer.

Sparker survey around the periphery –
where gas does not produce an 
acoustic mirror.

Cesium magnetometer towed 
throughout.



A sparker survey was carried out on a tight grid, along with multibeam with a 
rented ELAC SeaBeam 1180 system, and Geometrics Cesium magnetometer.



The work day began at 5AM, and after a break during the windy afternoon, continued until 
late at night. Here the R/V Lillian is seen against the mountains above Tiberias.





“Maariv” - 14.7.2008

Since 1962 the Israeli Air Force (IAF) has been searching for the remains of a 
Fouga Magister training jet which crashed into the Kinneret in May 1962. One 
pilot‟s body was recovered but the second one is still missing. The survey was 
to locate the remaining sections of the aircraft and the second ejection seat 
and parachute.



SurveyTrack lines in the Search Box

Field Work Carried Out

 3 survey days (29 June, 30 June, 1 July 2008) 

 104 survey lines (17, 57, 30)

Kinneret Survey Track Lines 



Final Target Summary

Submitted to the IAF in 
September 2008



The IHO-IOC IBCM-II 0.1’ Bathymetric Grid for the 
Mediterranean (and Black) Sea
Dr. John K. Hall - Geological Survey of Israel (Retired)
Vice Chairman, IBCM – International Bathymetric Chart of the Mediterranean
Editor – IBCM-II bathymetric/topographic grid at 0.1‟

(The Late) Prof. Carlo Morelli – Universita degli Studi di Trieste, Trieste, Italy
Chairman, IBCM – International Bathymetric Chart of the Mediterranean

The MediMap Group‟s Mediterranean 
Multibeam Coverage Posters combined



The latest 2008 version of the MediMap compilation which was accompanied by both 1000 
and 500 m grids. The partners do not want to release finer grids.



At this time the swath mapped areas constitute about 50% of the 
Mediterranean and less of the Black Sea.

My principal task will be generating a 0.1‟ grid of the shallow areas from 
soundings and surveys for navigational charts. There is some 46,000 km of 
shoreline, along which the SRTM data on land needs to be clipped and then 
merged in with the soundings from the continental margins..



Eastern Mediterranean Situation

Background is the 1:5 Million version of the 
International Bathymetric Chart of the 
Mediterranean (and Black) Seas (IBCM).

My 1978-82 Eastern 
Mediterranean Compilation



The other “puddles” that I take responsibility for, under the 107 year old 
GEBCO (General Bathymetric Chart of the Oceans) project, which recently 
became Google OCEAN.



This was the area of my 1970 PhD thesis at Lamont-Doherty Geological Observatory. 
There must be a better way of studying the Arctic Ocean. 

Between 14 May 1962 and 15 
Sept 1974 (4507 days or 12.34 
years) T-3 drifted 23,561 km. 
The average drift was 5.2 
km/day. The cost of the station, 
run by the US Navy, was quoted 
as being one million dollars per 
year – i.e. $524/km in 1967 
dollars.



Design ideas courtesy Ms. Inês Jakobsson www.desines.se

Thus was born the Blodgett-Hall Polar Presence Project,
Named for my grandparents and parents who made it all possible.



Sabvabaa is a Griffon 2000TD Mark III hovercraft.
Length 12.7m, Breadth 6.1m, Height 3.93m, Maximum hover clearance 73 cm, Weight ~ 5000 kg
Payload 2200 kg, Max speed, 43 kts, Max fuel consumption 45-85 l/hr. 
Powered by a Deutz water-cooled 440 hp diesel engine. Our craft is specifically outfitted for Polar 
research.

Finally, Sea-trials in the Solent south of Southampton in October 2007



Laptops with 
Gigabit LAN

CHIRP and E/S 
electronics 
below

Settee which can
convert to bunks





University Center in Svalbard – UNIS - 350 students



Inaccessible areas of the 
Arctic Ocean, only studied 
by Ice island T-3, and 
temporary air-lifted camps.



The Arctic Ice Pack















Oceanography during Nansen‟s Drift

Oceanography from Hovercraft 2008 The six degree excursion is NEW















Tests of geophysical equipment





June 2009 Additions to the R/H Sabvabaa: Andreaa Seaguard AACP; rugged

stainless steel dredge; Geonics EM-31 electromagnetic ice thickness measurements;

Sea Bird SBE 19plus v2 CTD and 500 m single conductor cable on hydraulic winch.



Some scenes from the Summer 2009 activities

A CTD lowering through a seal‟s breathing hole







The Aagaard ADCP Current 
Profiler being set up for 
measurements while the 
crew sleeps



More tests of one of our two autonomous drifting seismic profiling buoys



On the last trip our payload was raised by 
50% - we carried 2500 liters of diesel –
note fuel bladder in addition to the 1500 
liters in Vetus tanks



A first: Dredging for rocks in 400-800 m of 
water over the Yermak Plateau











Trials of a homebuilt ice-drogue 
and braking system to keep the 
hovercraft from traveling 
sideways. The hydraulic controls.





Our Website:  http://www.polarhovercraft.no



To support the operations and 
maintenance of the R/H Sabvabaa, I 
have set up a non-profit corporation 
which can provide funds which are tax-
deductible in the US. This is according 
to the US Internal Revenue Service 
Code 501(c)(3).

This is similar to AF/IOLR, the 
American Friends of the IOLR, which is 
supporting the work of the R/V Etziona.





Photo courtesy Dave Monahan, UNH-CCOM-GEBCO/Nippon




