Ship's wheel on recently dis-
covered wreck of a motor-
ized cargo ship thought o

date from the late 19th or
early 20th century

Why travel far when good
things lie right at your
doorstep? In our case, the
“good thing” was Lake
Zurich, a midsized lake in
the German-speaking part
of Switzerland. The city of
Zurich is located on the
northern end of the 40km-
long lake, which still holds
some secrets in its depths.
In this article, we present
two wrecks recently found
in the lake and the journey
of their exploration.
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A big chunk! — Deep Cold-Water Wreck Divingign Switzerland
May 2017, a dull day. We were on :% i

a mission to search for “something CE S % -
big” in Lake Zurich. A strange '

track on the lake bottom near ourselves three extra minutes, and its most hidden corners. For Lake to get to new dive spofts shrank to  inland seafaring since humans waterway to transport goods of
a well-known dive spot piqued then we returned to the surface Zurich, this moment caught us at a minimum, our range expanded  began settling in the area, all kinds, but mainly heavy cargo
our curiosity. It was our lucky to celebrate and to plan new the end of 2016. The dive center dramatically, and new dive sites approximately 8,000 years ago. such as stone, sand, wood and
day! Surprisingly, during the dive, exploratory dives on the wreck. 70Oceans had just relocated to awaited exploration. Located between the northern cotton. Archaeologically, Lake
we bumped into one of the old A body of water has to be just a building near Sust, a harbor in borders of the Alps and reach- Lurich is protected as a UNESCO
wrecks of the lake—exactly at our large enough that it eventually Horgen on the western shore of Lake Zurich ing 40 miles into the lowlands World Heritage Site because of
planned point of return. We gave  unlocks one’s curiosity to explore the lake. With this move, the time  Lake Zurich has been part of to the north, it was an excellent the lake dwellings, which are
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Clearly recogniz-
able composite
construction on

the wreck of

a 19th century
cargo ship with
cabin, recently
discovered in
Lake Zurich

thousands of years old, located in the
shallow waters along its shores. The rest
of the dwellings found here date back
to the sixth millennium BC and are inten-
sively researched and documented by
the respective cantonal (Swiss member

state) departments of archaeology. But
the cultural treasure also comprises up to
60 shipwrecks that are estimated to be
lying on the floor of the lake, which is up
to 136m deep.

We found the track on the lake bottom
close to a well-known dive site, known
for its drop-off wall, and we were curi-

ous about what was lying down there.
Just a couple of years ago, we found a
wreck with a concrete hull near Horgen
at a depth of 50m. Sadly, it sank during
its launch ceremony, 100 years ago. But it
has become a boon for divers who want

Starboard side of the first wreck—a 19th century cargo ship—recently found in Lake Zurich
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to visit a completely preserved wreck—
and is an excellent target for rebreather
frimix dives.

Risk assessment

New dive sites always require new risk
assessment, and solutions to mitigate the
risks. In the case of Lake Zurich, the big-
gest operational risk was the shipping
traffic. Zurich is a metropolitan area with
one million inhabitants. Thus, passenger
fransports are very frequent at the north-
ern end of the lake. It took quite a while
to identify the time slots that allowed us
safe decompression diving. Our wreck of
a cargo ship (in Swiss, a Ledischiff) lay at

Load area
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Hand pump

Dote [Tmefbepih [Romas ]
Discovery! Found wreck of a cargo ship with cabin at point of return.
Unsuccessful. Found small sailing boat instead. Lost diving torch.

25.10.17 | 75m/122ft Unsuccessful. Different strategy: Laid guideline after searching 10
minutes.

08.11.17 [ 76m/146ft Rediscovery! Laid a second guideline directly leading to the wreck.
15.11.17 | 77m/ 77t Unsuccessful. Not far enough. Aborted dive due to leaking glove.

29.11.17 | 60m/0ft Searched downwards of the frack on the lake bottom. Gear mal-
function. Surface temperature dropped to 9°C. Heating vest failure.
It got uncomfortable on decompression stops.

06.12.17 | 76m/90ft Found wreck. First videography. One rebreather oxygen cell
dropped out. Surface temperature lowered to 7°C. Decompression
stops were nasty now. Cable broke in heated glove.

13.12.17 | 74m/86ft Found wreck on defour via first guideline. Leak in left glove. Lost
camera. End of season!

Table 1: Exploration history of the wreck of a 19th century cargo ship with cabin in Lake Zurich

the end of the track on the lake bottom,
at around 75m depth. But the exploration
was not a linear process (see Table 1).

As the exploration history shows, retriev-
ing the wreck after the first discovery
brought new problems. The lake floor
quickly drops down to 65m, then flattens
out fo a maximum depth of approximately
90m at this site. The area at around 70 to

Stairs

NS

Rudder
winch
or tiller

Rudder biade

Load area

Hull Height ~ 2.50m
Cabin Height~ 1m

A hand pump used to remove bilge water
(above); Diagram of the first wreck site (left)



A typical rudder
blade for a cargo
ship, or Ledischiff,

excellently pre-
served (right); Hook
for rudder lashing
(below) on the
wreck of a 19th
century cargo ship

80m depth is 300m wide. The lake
bed has slight hillocks, so naviga-
tion is a real challenge. At depth, it
feels like one is in a dark desert as
depth contours are missing, other
landmarks are absent and maxi-
mum Visibility never exceeds eight
meters. Water is 4 to 5°C all the
time, and the surrounding area is
completely black.

Since landmarks were missing,
compass navigation did not work
very well. It was better to mark
the area with guidelines, which
were 30m in length each. The
lines served as reference points
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for further exploration. The few
landmarks that we found (i.e.
diverse small vessels) helped us
get a better overview. In the end,
we could reach the wreck with

a high likelihood of finding it. Our
research and documentation

of the wreck was conducted in
cooperation with the Department
of Underwater Archaeology of the
Canton of Zurich.

The cargo wreck

The shipwreck measures 22m in
length, six meters in width and
approximately three meters in

height. It has a cabin at the stern
and a cargo area, which spans
over the first two-thirds of it, with
a beam pump in the middle.
The ship has noticeable steering
gear, with a rudder blade and
winch behind the cabin. The
winch could pull up the rudder to
allow disembarking on the shal-
low banks of the lake. This type
of steering gear was a special
construction specific to this region
and has only been found once
before in Switzerland. The rudder
blade has a typical curved form.
When the ship sank and
hit the lake bottom, the inte-
rior collapsed, and the impact
completely demolished the
cabin. A further investigation
of the details is pending. There
is a good chance that this ship
sank on 29 September 1858,
when the steamship Rapperswyl
rammed the cargo ship in dense
fog at the village of Thalwil.
Interestingly, the lake’s daily
newspaper at the time reported
that the ship and its cargo were

salvaged a week after the event.

The collision damage we found
at the starboard bow exactly
fits the description in the paper.
However, a suspicious part in
the cabin looks to be a driving
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One wreck never
shows up alone
In 2017, a tip from the
local lake police drew
our attention to another
suspicious wreck site near
Thalwil. Since it is a metro-
politan region, Lake Zurich

offers the advantage that divers
can potentially enter the lake any-
where, if permitted. During the first
wreck exploration, we used a boat
ramp. This second wreck site had

a landing stage, occasionally used

by a couple of swans, some bath-

ers and a boating school. The place
was the perfect spot to sort out all of
our gear prior to the dive.

Again, preparations were made
to avoid contact with any boat traf-
fic during the dive or during decom-
pression stops. Since Thalwil is a land-
ing place for at least three regular
shipping lanes, it was more difficult
to find an open slot, but not impos-

sible. Besides the passenger trans-
ports, the presence of fishing boats
and tourist vessels make a direct
ascent from a dive to the surface
in the middle of the lake an unac-
ceptable risk. Hence, our explor-
atory dives were clearly overnead
dives. The shipping timetable in fall
and winter opened up more safe
opportunities for diving compared
to the summer months. The best
time to dive the site was brief and
fell between late October until it got
too cold for safe and convenient
decompression stops in the begin-
ning of December.

Both wrecks lay in the 4°C zone.
During every dive, we spent up
to 70 minutes in this temperature,
which made heated undergar-
ments necessary. It took around 25
minutes to get to the wreck. We
limited our time there to a maxi-
mum of 15 minutes to keep the dive
time within three hours, which we

shaft. If this turns out to be true,
then this hypothesis is not correct.
Ships had built-in Saurer combus-
tion engines that first ran on petrol
in around 1895, and this would give
the wreck's history a different fime
frame.

The following winter, we used the
knowledge gained during our first
explorations to optimize our skills in
Horgen Bay, and we significantly
increased our speed in laying lines.
Who would have thought that we
needed cave line technigques in
inland waterse We needed these
skills more than we thought we
would in our next exploration.

ey
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Horn cleat (left) and bow (above) on the first wreck site found—a cargo ship
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Historical photo of a cargo ship
(above), similar to the motor-
ized cargo ship found (right)

~\ Deck framework

defined for ourselves for differ-
ent reasons, namely risk, appetite,
opening hours and family time.

During this exploration, we
learned our lessons and optimized
the exploration speed significantly
(see Table 2 on next page).

In this endeavor, we quickly
started to lay lines, which guided us
through the 10 to 20m section that
usually has extraordinarily low vis-
ibility. This was especially annoying
since at least a third of the decom-
pression time was in this depth
zone. There was also additional risk
regarding safety during decompres-
sion stops or finding our way back
to the entry point of the dive.

Anyone who experiences a
decompression stop here, with
nearly no visibility and the constant
noise of heavy engines overhead,
will confirm that this is an unnerving
place. The high frequency of ves-
sels of all kinds passing overhead is

Fire damage

Height ~ 3m
Width ~ 6.5m

60°

Diagram of the second wreck site, with a motorized cargo ship



a constant challenge, since the northern
end of the lake is a tourist destination
and a recreational spot.

It was also an issue that anglers or
anchoring boats tore out our ground
lines at their attachment points. Thus,
every dive started with an inspection of
these important installations. Although
local fishers did not use very sturdy fishing
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Ship's wheel (left), starboard side (above), and motor block (right) on the second wreck
found—a late 19th or early 20th century motorized cargo ship

nets, it often happened that a ghost net
would drift into the muddy waters. The
risk of entanglement was definitely a fac-
tor, and we trained ourselves to handle a
threat such as this. So far, we had man-
aged to handle the risks of these dives
successfully. With better planning and
fewer gear malfunctions, our exploratory
dives went much quicker than they did
on the first wreck.

Motorized cargo wreck

The wreck at this site was 24m long, six
meters wide and lay at a 60-degree
angle on the relatively hard lake floor,
below a 10m wall at around 80m depth.
Everything was covered with silt and lake
marl. This wreck was remarkable, since it
was by far the best-preserved wreck that
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has been discovered in Lake Zurich so
far. Again, the cabin covered a fourth of
the length at the stern, whereas the rest
comprised a cargo hold with three differ-
ent segments. The unroofed cabin gave
us a view and insight into the vessel’s
interior life. It still had covered portholes
in place. The middle of the cabin hosted
a two-cylinder engine, which also drove
the bilge pump. Additionally, it drove a
hydraulic system that could open the
bottom of the cargo hold in order to
dump the cargo into the lake (what-
ever it was). The steering gear and the
helm sat in place, but the rudder blade
had been lost during the descent. The
hull had a double wall and the space
between was used for hydraulic pipes
and storage of the rudders. The hull was
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Date  |Time/Depth [Remarks 000000000 |

25.07.18 |[26m/71ft Visibility was very poor, and the guideline was broken by an
anchor or a fish hook. We worked on fixing it until we had to
ascend to a shallower depth.

31.07.18 | 101m/85ft Check of targeted depth.
06.08.18 | 98m/115ft Success! Discovered a motorized cargo vessel.

29.08.18 | 89m/80ft Emptied pony bottle, resulting in a nice drysuit squeeze pattern on
the skin afterwards.

Table 2: Exploration history of the wreck of a motorized cargo ship in Lake Zurich

accessible via two hatches, starboard
and larboard.

The cabin showed fraces of a fire.
However, this could not have been
the cause of the sinking of the vessel,
because the hull of the ship was intact.
Very often, ships’' crews would heat their
cabins with hot coal embers or a small

TECH EDUCATION
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oven, and a fire could easily spread if
a ship was caught in bad weather. This
ship had a composite hull made of wood
and a steel framework, a technique
quite commonly used between 1830
and 1900. However, the built-in engine
looked like a Sulzer two-cylinder gasoline
engine. Sulzer manufactured these units

PROFILES PHOTO & VIDEO PORTFOLIO




Cleat (right), deck

cabin (farright), and

covered portfhole

(below) on the recent-

-{ ly discovered wreck
J of a motorized cargo
- ship in Lake Zurich, esti-
mated to date from

the late 19th or early

20th century

around 1910 at a factory in Arbon,
which would mean that this wreck was
younger in age.

Conclusions
The research on these wrecks is ongoing.
For both wrecks, the investigation is chal-
lenging. since ships on Lake Zurich were
never named. Information about them
may be available in more than ten dif-
ferent public or private archives around
the lake. However, the documents are
difficult fo read and definitely not digi-
talized. So, until now, both wrecks have
kept their secrets, including the original
reasons for their sinkihng—the exact dates
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and description of the circumstances are
still missing. We will contfinue to search
further parts of the ships, which may help
us with their identification.

The next step will be the investiga-
tion of the hydraulics and the engine
of the second wreck. This is not a trivial
undertaking, since these parts sit below
an iron framework, which once held up *
the deck. Of course, we will produce
more videos and photos to document
the actual state of the wrecks and
their details. Up to today, all our pho-
tographs and videography have been
sufficient enough for documentation
rather than presentation.
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To summarize, we reiterate

a few of the crucial aspects of
our exploratory projects that
led to the improvement of our
resilience on difficult dives to
achieving actual success in our
explorations:

Identification of adequate

time slots for dives on the

wreck sites. Not only did

these time slots have to fit intfo our
agendas but also into the “rhythm”
of the lake and its recreational,
commuter and shipping traffic.

Aiming to improve our approach
and to adapt to situations. In our
case, it meant laying guidelines in
risky passages of the lake in order

to approach the dive sites more
quickly, as well as return safely during
decompression stops.

Progressive approach: We made our
way step by step, which prevented
us from progressing too quickly in our
explorations. We learned patience in
coping with situational frustrations.

Preparation routines: We completed
our preparations for the dives several
days prior to the dives themselves. We
planned the dives with a lot of time in
reserve, even though the dives took
place at our doorstep.

Training to cope with gear malfunctions
and preparation of emergency scenar-
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ios, especially training of relevant skills
during the off-season.

Last but not least, close collaboration
with local authorities, especially the

local lake police and the Department

of Underwater Archaeology of the
Canton of Zurich. =

Jens O. Meissner is a lecturer of
Organizational Resilience and Risk
Management at Lucerne University
of Applied Sciences and Arts, and

a lecturer of Management at the
University of St. Gallen in Switzerland.
He researches management prac-
fices in technical diving as well as its
inherent risks. He has dived since 1990
and is today a research diver and TDI
instructor with 7Oceans in Horgen,
Switzerland.

Helmut Spangler is the owner of
7Oceans, the only full-time techni-
cal dive center in Horgen at Lake
Zurich in Switzerland. He is a TDI and
SSI Instructor Trainer, as well as a
DIRebreather Instructor.
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The Forgotten WWII Wa.rblrds
of Kwa;al' .
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Never before published in book form, see extraor-

dinary images of the forgotten American WWII

airplanes resting on the bottom of the Kwajalein

Atoll lagoon, from award-winning underwater

photographer Brandi Mueller. Available on:
Amazon.com
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SS Iron Crown was an Australian iron ore carrier, which was sunk during World

War Il by a Japanese submarine.

WWII shipwreck found off Australia

The wreck of the Australian ship, SS Iron Crown, which
was sunk in Bass Strait by a Japanese submarine in
World War Il, has been found after 77 years.

The SS Iron Crown, a 100m-long

(330ft-long) ore freighter, was sunk

by a Japanese submarine on 4
June 1942 while travelling through
Bass Strait with a cargo of man-
ganese ore. The heavily-loaded
freighter was hit by a torpedo
from the submarine and sank
within 60 seconds. Out of her 43
crew members whom she was
carrying, 38 were killed, with the
survivors being picked up by the
British ocean liner SS Mulbera

Found at 700m

Experts on the CSIRO research
vessel Investigator used multi-
beam sonar equipment and a
special drop camera to locate
the shipwreck in 700m of water
about 100km (60 miles) off
Victoria.
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The ship was found upright and
“relatively intact”, officials said. Its
bow, railings and anchors were
also found in place.

Peter Harvey, a maritime ar-

chaeologist with Heritage Victoria,

said it is one of Victoria's worst
shipwrecks in terms of loss of life.

“The Iron Crown is historically sig-

nificant as one of only four World
War Il shipwrecks in Victorian

waters and is the only ship to have

been torpedoed by a submarine
in Victorian waters,” Harvey said.

“Locating the wreck after 77 years

of not knowing its final resting
place will bring closure for relo-

tives and family of those that were
lost at sea, as well as for Australia’s

maritime community.” &
SOURCE: CSIRO
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Well-preserved 12th-century
"Viking-style” ship discovered

in a German port of Wismar

The wreck of a 12th-century “Viking-style” ship was
discovered in just 3m (10ft) of water when workers
were extending the Baltic Sea port of Wismar.

Archaeologists from Stavanger
Maritime Museum say that

the vessel is of Viking descent
and was likely to have carried
cargo like timber, stones and
beer. Analysis of the ship's tim-
bers revealed that the hunks
of wood were originally from
Western Sweden.

Maritime archaeologist Dr
Jens Auer, who led the pro-
ject, described the ship as a
descendant of Viking vessels
and said, “It was a heavy, load-
bearing cargo ship.” It had
overlapping pine planks, clink-
er-style, with “beautiful curved
construction” and was made
during a relatively peaceful
period of the time. It is estimat-
ed that the ship had a crew of
8 to 12 men.

The “Great Ship of Wismar” was 24

to 26m long, 8m wide and could carry

Was it under repair?

The location of the wreck in
shallow water on the edge of a
sheltered bay makes it unlikely
that the vessel wrecked as the
result of an accident. The good
condition of the preserved parts
of the ship is indicative of an
attempted repair rather than
an age-related scrapping. Pos-
sibly the ship was slung onto

the port side in shallow water to
repair damage to the keel, or to
examine the keel for damage.
Why the planned repair was
not carried out remains unclear.
Significant damage may have
rendered repair impossible or
uneconomical. m

SOURCE: LANDESAMT FUR KULTUR UND
DENKMALPFLEGE MECKLENBURG-VOR-
POMMERN

LANDESAMT FUR KULTUR UND DENKMALPFLEGE

MECKLENBURG-VORPOMMERN
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50 to 60 tons of cargo. The construction of such
large, sea-going merchant ships required vast
resources and are indicative of a professionalised
maritime frade in bulk commodities. The owners
would have been rich merchants, members of the

nobility or the clergy.
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Amphorae at the shipwreck site off the coast of Protaras, Cyprus

Undisturbed ancient Roman-era
shipwreck found off Cyprus coast

The study of the wreck, loaded with transport
amphorae, most probably from Syria and Ciliciq, is
expected to shed new light on the breadth and the
scale of seaborne trade between Cyprus and the rest
of the Roman provinces of the eastern Mediterranean.

The ship is understood to be the
first from the ancient Roman
period to be found in Cyprus in
good condition, according to a
statement put out by the Cyprus
Department of Antiquities.
Amphorae in and around the
wreck identify the ship as a mer-
chant vessel that transported
cargo between Syria and the
southern coast of modern Turkey,
known in ancient tfimes as Cilicia.
Amphorae are narrow-necked
pottery jars used by the ancient
Greeks and Romans for storage
and shipment of oil and wine.
The site was found by Spyros
Spyrou and Andreas Kritioftis, off
the popular beach resort of Pro-
taras in the southeastern part of
the island. They were working as
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volunteer divers with the University
of Cyprus’s maritime archaeologi-
calresearch laboratory.

A group of archaeologists,
students and volunteers is already
documenting the ancient wreck
in conjunction with colleagues at
the Cyprus University of Technolo-
gy and the Department of Antig-
uities. The effort is the first under-
water project to be fully financed
by the Cyprus government, which
praised the role of volunteers in
the discovery and protection of
the site. Their actions, said the
authorities, send "“an optimistic
message regarding the protec-
tion of cultural heritage by Cyprus
society”. B SOURCE: DEPARTMENT OF
ANTIQUITIES, CYPRUS
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