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ther research: the discovery of the wreck of the DS 
Norge in Østergapet o!shore Kristiansand, Norway, 
the wreck of the MV Høegh Aigrette in the Strait of 
Dover, UK/Netherlands, and the discovery of the 
several wrecks of the Swedish ship blockade o!-
shore Rügen, Germany.

Methodology
During cable route surveys Fugro routinely de-
ploys multibeam echo sounder (MBES), side-scan 
sonar (SSS), sub-bottom pro"ler (SBP) and single 
magnetometer (MAG), all of which can be used to 
"nd wrecks. Wrecks exposed on the sea#oor are 
easily mapped using MBES and SSS, producing 
highly detailed images. SBP and MAG on the other 
hand mostly indirectly identify wrecks.

MBES is used on all surveys and mounted to the 
hull of the ship, provides the best position "x. Res-
olution is dependent on water depth and usually 
gridding is performed at ~10 % of the water depth. 
In shallow water, even smaller debris and contain-
ers are easily identi"ed and details can be resolved, 
while in deep water, larger objects are still visible, 
but details are obscured.

SSS is usually deployed during cable route and 
marine infrastructure surveys, towed behind the 

Introduction
During survey work interesting discoveries are 
regularly made along the way. For the clients of 
Fugro Germany Marine (hereafter referred to as 
Fugro), these discoveries often mean additional 
work, as wrecks or other archaeological "nds need 
to be avoided or cleared before any infrastruc-
ture project can take place. In the case of cables 
or pipelines a simple rerouting is often su%cient 
and that’s the end of the story. A wreck report is 
written and is usually submitted to country agen-
cies, like the respective hydrographic services, in 
case a "nding is located inside territorial waters or 
the exclusive economic zone, and at a minimum 
reported in a relevant wreck database.

It must be mentioned that there are guidelines 
and rules in the United Nations Convention on the 
Law of the Sea (UNCLOS) regarding archaeological 
and historical "nds outside of countries jurisdic-
tions. But while these rules may protect any "nds, 
it is not a mandate for further investigation or sal-
vage.

In any case, wrecks are part of history and often 
tell interesting stories or even lead to further inves-
tigations by archaeologists. Here we present some 
examples from Fugro’s work that instigated fur-
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Bei Vermessungsarbeiten für Infrastrukturprojekte werden häu"g Wracks entdeckt. In den meisten Fällen 
sind die Wracks bekannt und es ist nur eine Bestätigung ihrer Positionen notwendig. Manchmal wird es 
jedoch interessanter, weil es eine Geschichte über das Wrack zu erzählen gibt oder weil o!ensichtliche 
Schäden zu erkennen sind, die zu dem Unfall geführt haben. In seltenen Fällen entdecken wir ein bisher 
unbekanntes Wrack oder ein Wrack wird ausgegraben. Dieser Artikel zeigt drei Beispiele für Wracks, die 
von Fugro Germany Marine vermessen wurden. Die DS Norge, ein Dampfer, der 1871 sank und zuvor un-
bekannt war. Die MV Høegh Aigrette, die in der Nähe von Dover, Großbritannien, mit einem V-förmigen 
Einschnitt im Rumpf sank. Und die Wracks der schwedischen Schi!sblockade, einer absichtlich angeleg-
ten Reihe von Wracks vor der Küste Rügens in der Ostsee.
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ship at a constant altitude above the sea#oor. On 
hydrographic surveys SSS may be deployed to ac-
quire more data on wrecks. Resolution is depend-
ent on the swath range, speed of tow and sonar 
frequency, but for typical projects it is between 0.1 
and 0.5 m. Since the system is towed close to the 
seabed, it does not depend on water depth. Posi-
tioning accuracy is highly dependent on the towing 
distance of the SSS "sh, with deeper waters needing 
longer cables and towing distances. Generally, an 
accuracy of ±2 m is considered acceptable. Corre-
lation with MBES can lead to improved positioning 
while retaining the SSS’s detailed resolution.

SBP is much more limited in "nding and identi-
fying wrecks. The system is usually hull-mounted 
and only a direct path over an object can give a 
response in the data. Nevertheless, objects can be 
identi"ed by refraction hyperbolas. Association is 
more di%cult but usually possible if any objects 
are recorded in relevant databases.

MAG can be a great tool to locate metallic ob-
jects and wrecks usually give a very strong re-
sponse. Positioning is similar to SSS, in the case of 
magnetometer arrays and close line spacing. Sin-
gle magnetometers impose an additional restric-
tion since no direct pass over an object is neces-
sary for detection. A wreck can be tens of metres 
away from the line and still be detected.

In general, a combination of all sensors yields 
the best results. But in practise MBES and SSS are 
the sensors most used.

DS Norge
The DS Norge was a paddle steamer of the newly 
founded Bergen Steamship Company, Det Bergen-
ske Dampskibsselskab (DBD). It was built in 1854 by 
Thomas Wingate & Co in Glasgow and an early ac-
quisition into the growing company. It served the 
company’s Bergen–Hamburg route via Stavanger 
and Kristiansand.

In early September 1855, the DS Norge (Fig.  1), 
leaving Kristiansand on route to Hamburg, col-
lided with the DS Bergen, another steamer of DBD. 
According to a newspaper article (Fig. 2), visibility 
was low when the two ships collided near the Ox-
hoe Lighthouse, although, other sources mention 
good visibility (Skipet 1988).

Only 15 minutes after the collision, the DS Norge 
sank. The incident is considered to be the "rst 
major Norwegian maritime disaster in the age of 
steamships, in which more than half of the 70 pas-
sengers lost their lives. Blame was laid on the cap-
tain of the DS Norge, who was sentenced to 160 
days in prison.

Despite the known location of the collision, the 
wreck of the DS Norge was not located until more 
than a century later. The MV Fugro Helmert was 
conducting survey operations for a cable across 
the Skagerrak in 2018 when an unknown wreck 

Fig. 1: DS Norge
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Fig. 2: Newspaper article, reporting on the collision of 
the DS Norge and the DS Bergen

Fig. 3: Multibeam echo sounder and side-scan sonar images of the DS Norge
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was discovered. As per usual procedure, a wreck 
report was issued and forwarded to the Norwe-
gian authorities.

The wreck was found to be in pristine condi-
tion, resting in an upright position on the seabed 
in a water depth of 165 m (Fig. 3). The multibeam 
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surveyed with additional lines from all sides, pro-
ducing high quality data. The maps show a mainly 
intact wreck lying on its port side (Fig. 4). On the star-
board side a V-shaped incision is visible, believed to 
be the result of the collision with the Sunriver.

The wreck lies in a water depth of 35 m with 
the highest point of the wreck at 23.6 m. The data 
shows that the wreck lies directly on the sediment 
with no visible freespan and well de"ned scours 
around the wreck, the survey further revealed a 
debris "eld around the wreck and scattered re-
mains of "shing nets.

Swedish ship blockade
One of the more spectacular wreck sites was sur-
veyed by Fugro for the Nord Stream 1 pipeline 
project in the Baltic Sea (Nord Stream 2008). Sev-
eral wrecks line the eastern entrance of the Greifs-
walder Bodden (Fig. 5). They are the result from a 
deliberate barrier that was put in place by Swedish 
marine forces in 1715 during the Great Northern 
War (Belasus 2013; Auer 2021). 

From 1700 to 1721 a Russian-led coalition con-
tested Swedish supremacy in Northern, Central 
and Eastern Europe. In 1715, a naval battle took 
place near the island of Rügen in the Baltic Sea 
(Fig.  6). A Swedish #otilla tried to defend the is-
land, and with it the access to Swedish Pomerania, 
against two Danish #otillas. Stralsund, in particular, 
stood in the way of a full-scale invasion, but the 
Russian coalition had to conquer the island of Rü-
gen "rst, to deploy their artillery. And in turn, they 
had to establish naval supremacy around the is-
land.

In 1715, two fairways existed to enter the Greifs-
wald Bodden from the Baltic Sea. One was be-
tween the islands of Ruden and Usedom, the 
›Osttief‹, and the other was between Rügen and 
Ruden, the ›Westtief‹. The Swedish forces, hoping 
to force the Danish #otillas in reach of their land-
based artillery batteries on Rügen, sank 20 small-
er ships and "shing boats in both fairways. They 
loaded the vessels with stones to sink them at a 
distance of 40 to 60 m (Belasus 2013). Despite the 
great e!ort, the Swedish forces lost the battle due 
to a disgruntled local pilot who showed the Danes 
a way through the barrier (Belasus 2013). 

Forgotten for a long time, the barrier was redis-
covered in 1996, allowing archaeologists to inves-
tigate 18th century ship-building techniques (Be-
lasus 2013; Auer 2021).

During both Nord Stream pipeline projects, no 
suitable passage was found to satisfy distance re-
quirements to any of the wrecks. The only option 
left was to excavate some of the wrecks, lay the 
pipeline and afterwards putting the wrecks back 
(Nord Stream 2008; Belasus 2013; Auer 2021).

The excavations for Nord Stream 2 were conduct-
ed by Trident Archäologie and some impressive un-

echo sounder shows a clear outline and allowed 
for a very accurate position "x (Fig. 3). More details 
can be seen in the multiple side-scan sonar passes 
(Fig. 3). Parts of the superstructure and paddles are 
clearly visible, while no obvious signs of the colli-
sion itself can be seen.

The Norwegian Maritime Museum concluded 
that it could be the DS Norge, after studying the 
data provided. In 2019, the museum conducted 
an ROV dive in cooperation with SubseaX and 
Saastad ROV, which was live streamed on YouTube, 
to inspect the wreck (Norwegian Maritime Mu-
seum 2020).

MV Høegh Aigrette
Another wreck surveyed by Fugro is that of the MV 
Høegh Aigrette in the English Channel approximate-
ly 12 nautical miles east of Ramsgate, UK, near the 
Goodwin Sands. It sank after a collision with anoth-
er cargo vessel, the Norwegian freighter Sunriver 
on 25th of November 1967. The general cargo ship 
was en route from Duala (Cameroon) to Svendborg 
(Denmark), loading timber and general cargo.

The two ships collided in thick fog and the MV 
Høegh Aigrette sank after about three hours. The 
loaded logs spread across the English Channel, im-
peding tra%c on the important shipping lane. All 
crew of the MV Høegh Aigrette were rescued and 
brought ashore at Dover, captured in a short "lm by 
Reuters. The Sunriver only sustained slight damage.

Fugro surveyed the wreck of the MV Høegh Ai-
grette during an Maritime & Coastguard Agency 
(MCA) campaign in 2007. The wreck was routinely 

Fig. 4: Photo (top) and multibeam echo sounder data 
from the wreck of the MV Høegh Aigrette
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derwater photogrammetry was collected (Sketch-
fab 2020a, 2020b). The remains of the ship timber 
can be seen through the ballast stones, used to sink 
the ship (Trident 2023). Excavation was done in sev-
eral phases, starting with removal of all stones that 
cover the wreck, followed by careful disassembly of 
the remains of the ship (Trident 2023).

Fugro conducted several more surveys in the 
area for diverse projects, such as power cables and 
lique"ed natural gas (LNG) pipelines over the years 
where the initial "ndings from Nord Stream 1 have 
repeatedly assisted interpretation.

Final remarks
Discovering wrecks is always an exciting event 
during survey. Even more so, if the wreck is not list-
ed in any database. Although this is rare, Fugro did 
discover some over the years. If wrecks are listed, 
commonly more information is available. However, 
the primary goal is usually to assess the relevance 
for the (infrastructure) project and not its histori-
cal or archaeological value. But while less interest-
ing for infrastructure companies, wrecks can be of 
high importance for historians and archaeologists. 
During some projects archaeological assessments 
are a requirement that can lead to successful co-
operations, for example during Nord Stream 1 
(Thadeusz 2010). //

Fig. 5: The Swedish blockade between Rügen and Ruden. Contours are at & m interval

Fig. 6: Newspaper article from &'&(, reporting on the naval battle that took place between 
Sweden and Denmark
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