REPORT FROM EUROPE

Revival of Oceanography in Germany

Kiel. In a program to revive Ger-
many’s important pre-World War II
work in oceanography, German scien-
tists are expanding academic centers
for marine science, most notably in
Kiel and Hamburg, and readying a
large new ocean-going research ship
for a voyage this fall to the Persian
Gulf and the Indian Ocean. This will
be part of the International Indian
Ocean Expedition, in which Germany
has a considerable role, as she had in
oceanographic studies of the IGY.

The $4-million research ship has
been given the name Meteor, made
notable in the 1920’s when an earlier
German ship Meteor made pioneering
voyages to study the detailed physical
characteristics of the Atlantic south of
latitude 20°N. After adjustments have
been made in her equipment, following
a shakedown cruise in the Bay of Bis-
cay in the early fall, the new Meteor
will sail for Aden, arriving about 1
December. The scientists aboard will
survey the outflow of water from the
Red Sea into the Arabian Sea and will
study the currents along the coast of
Somalia during the first part of the
winter monsoon. This will be a follow-
up of work done in the Indian Ocean
in the summer of 1963 by the British
research vessel Discovery and the
American Atlantis II, of the Woods
Hole Oceanographic Institution, and
this past summer by the Discovery and
the Argo, research vessel of the Scripps
Institution of Oceanography. During
the summer monsoon, when winds
blow strongly from Africa toward
India, large masses of surface water
in the Indian Ocean flow away from
the coasts of Somalia and southeast
Arabia, causing an upwelling of cool,
nutrient-laden water from below. The
German oceanographers aboard the
Meteor will follow up the summer sur-
veys of these areas of high biological
productivity made by the British and
American vessels, studying the areas
under the sharply altered conditions of
the winter monsoon, when the winds
blow off the Himalayas toward Africa.

In August 1965 the Meteor is sched-
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uled to go on its second cruise for
basic research, as part of the program
of the International Years of the Quiet
Sun. It will be stationed in the Atlantic
near the St. Paul rocks, close to the
magnetic and geographic equators. An
American vessel will be stationed at a
“conjugate” geomagnetic point in the
Pacific.

Unlike the recently constructed or
adapted American oceanographic ves-
sels, the Meteor will serve all branches
of marine science instead of specializ-
ing in physical or biological studies.
At this stage, the Germans agreed, they
could afford only one major vessel
equipped for basic research at sea. Un-
like other German research ships, the
Meteor is planned explicitly for basic
research. The earlier Meteor (now the
Soviet research vessel Egquator) was
originally built as a gunboat. Neither
the new German fishery research ves-
sel Walther Herwig, which studies the
performance of various arrays of fish-
catching gear, or the 1000-ton fishery
research vessel Anton Dohrn, built in
1955 and used with the 800-ton Gauss
for the multi-nation polar front survey
south of Greenland during the IGY,
was specifically designed for research
in all branches of marine science.

The Meteor is 82 meters long and
13.5 meters across. Its maximum speed
is 14 knots. The crew numbers 55.
Besides devices to cut down vibration
and noise and a special window for
observing cavitation effects from the
propeller, the ship has special tanks in
which water moves to offset rolling in
rough seas. The ship’s 12 laboratories
have been placed close to the center
of gravity. Because the section of the
ship carrying the bridge is high and
bears the weight of a stabilized plat-
form for radio-meteorological instru-
ments and a weather radar, the ship
would roll in a side wind were it not
for corrections provided by a bow pro-
peller. This propeller can also be used
for maneuvering and holding the ship
steady for making precise measure-
ments.

The Meteor carries a temperature-

controlled aquarium, refrigerators for
specimens (temperatures of —4° and
—30°C), narrow-beam echo sounders,
a helicopter hangar and landing deck,
facilities for launching weather bal-
loons, a gravity meter which oper-
ates while the ship is under way, a
sediment echo-graph of the Edgerton
“boomer” type, an A-frame for towing
trawls, and cranes and long lines cap-
able of lowering and raising geo-
physical devices, such as deep-sea
corers, weighing up to 11 tons.

Fifty-four marine scientists will take
part in the Meteor’s Indian Ocean
cruise; of these, 19 are from the Uni- .
versity of Kiel’s department of marine
science and eight are from the depart-
ment of geology and paleontology.
Guenter Dietrich, head of the depart-
ment of marine science, will be the
scientific leader aboard the research
vessel. Dietrich came to Kiel in 1959
from the German Hydrographic Insti-
tute in Hamburg. Kiel and Hamburg
are the key points in the program for
expanding oceanographic activities, pro-
posed by the German Research Associ-
ation in 1962 and implemented since
that time. According to the arrange-
ments for financing the Meteor, half
its time, in future, will be planned
by the German Research Association,
half by the German Hydrographic In-
stitute. In its second cruise for basic
research, next August, the scientific
work will be under the leadership of
Walter Dieminger of the Max Planck
Institute for Aeronomy, Lindau, and
Karl Brocks of the Institute for Meteor-
ology, University of Hamburg, with
members of the German Hydrographic
Institute participating.

Kiel Scientists and the “Meteor” Cruise

The Kiel scientists who will take
part in the Indian Ocean cruise this
fall, or have designed instruments for
the voyage, have varied backgrounds
and are engaged in many aspects of
oceanography. Dietrich, born in Berlin
in 1911, hardly ever saw the sea until
he had completed doctoral studies in
physics and mathematics at the Uni-

45



New German oceanographic vessel Meteor (2740 tons).

versity of Berlin. As a student, he had
planned a teaching career, but to earn
money he took a job drawing maps.
The maps happened to be those for the
volumes of reports on voyages of the
first Meteor. And so, 2 days after he
received his doctorate in 1935, Dietrich
boarded the Meteor, bound for waters
south of Greenland. Later he went on
Meteor voyages to the tropical Atlantic.
Most of the data from these voyages
disappeared from Berlin during World
War 11, but after the war Dietrich was
able to retrieve from various hiding
places the data for nine stations off
West Africa. He joined the German
Hydrographic Institute in 1949 and
accompanied such expeditions as the
IGY polar front survey, which he has
since reviewed in a special volume on
the IGY published by the National
Academy of Sciences in 1964.

Also aboard the Meteor will be
Gerald Siedler and Gunther Krause.
In 1963, with Dietrich, Siedler de-
scribed a new current-recording meter
for anchoring in the open sea [Kiel.
Meeresforsch. 19, 3 (1963)]. Siedler
works with the “bathysonde” for re-
cording temperature and salinity; the
instrument is to be used on the Meteor
cruise for measurements down to 2000
meters. The bathysonde [Deep Sea Re-
search 10, 269 (1963); ibid., in press]
was developed several years ago at the
University of Kiel’s Institute of Applied
Physics. With Krause, Siedler devel-
oped an underwater winch system in
which the sensors follow a special
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temperature or light intensity, or move
up and down recording the layering
of temperature. Krause announced in
1963 [Kiel. Meeresforsch. 19, 175
(1963)] the development of an instru-
ment for measuring the optical proper-
ties of sea water at great depths.
Through a single conductor cable 10
kilometers long Krause’s instrument
can receive power for its artificial light
source and transducers and can trans-
mit six different measurement values
for the attenuation of light and its
scattering by particles in the water.
Three transducers in the instrument
convert data on light intensity, temper-
ature, and pressure into alternating-
current frequencies. In. 1963 Krause re-
ported use of this instrument for con-
tinuous recordings of light transmission
and temperature down to 1.5 kilometers.

Klaus Grasshoff, another Kiel sci-
entist, reported in 1962 the develop-
ment of an oxygensonde [Kiel. Meeres-
forsch. 18, 151 (1963)] which he used
in the Baltic and North Atlantic for
measuring vertical distribution of oxy-
gen down to 600 meters. He hopes to
reach 600 meters with this instrument
at all the Meteor’s hydrographic sta-
tions in the Indian Ocean.

Dietrich and Helmut Hunger re-
ported, in 1962, development of a
deep-sea television camera which could
operate down to 2 Kkilometers [Deut.
Hydrograph. Z. 15, 229 (1962)].

Peter Koske, who spent a year at
Woods Hole recently, has built a meter
for making continuous readings of the

salinity of sea water. The instrument
uses chloride ion concentration rather
than conductivity as its yardstick. The
device is much less affected by tem-
perature than the conventional device
based on conductivity, but it is less sen-
sitive. Koske intends to use the instru-
ment when the Meteor is in the Persian
Gulf. Salinity in the Gulf varies sharply,
from low salinity near the mouth of the
Tigris-Euphrates river system to almost
40 parts per 1000 in backwaters of
Oman.

On a recent Baltic cruise of the
marine science department’s cutter
Hermann Wattenberg, led by Wolfgang
Krauss and made in cooperation with
countries of Scandinavia and the Soviet
Union, Koske had a chance to test the
new instrument closely. The Baltic is
much less saline than the open ocean;
salinity is 7 parts per 1000, as against
35. It is also full of internal waves,
and is highly stratified. Krauss has been
occupied with these very complicated
internal wave patterns since 1960. He
recently spent 6 months at the Naval
Electronics Laboratory in San Diego,
where much attention is devoted to
internal waves. Investigations with echo
sounders have revealed as many as half
a dozen distinct “deep scattering layers”
in shallow waters. In the open ocean
such layers occur at much greater
depth intervals and often can be attrib-
uted to dense plankton colonies mov-
ing toward the surface at night and
sinking during the day. In the Baltic,
however, work by Juergen Lenz of the
marine science department’s plankton
study group proved that the layers
could not be due to plankton. The
most logical alternative, it was felt,
would be changes in water density,
which would be marked by changes in
temperature or salinity. Continuous
measurement of temperature and salin-
ity with Koske’s instrument showed a
strong correlation between the location
of density changes and of the scattering
layers which were showing up on the
echo sounders.

Another Kiel scientist who will go to
the Indian Ocean is Walter Dueing,
who recently used current meters at-
tached to special alloy masts (devel-
oped by Krauss), to measure the vari-
ation of currents leading into the bay
of Naples—the current between the
island of Ischia and the shore and that
between Capri and the peninsula on
which Sorrento and Amalfi lie. Dueing
undertook the work partly because biol-
ogists visiting the marine zoological
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station at Naples did not have precise
data on the currents in the bay of
Naples, which affect plankton den-
sity. For over 7 months, Dueing made
absolute measurements of current flow
through the two straits and indirect
measurements based on changes of
potential along the telecommunications
cables under the straits. The data indi-
cated that the flow between Ischia and
the mainland is about 7500 cubic
meters a second, while that between
Capri and the mainland is 40,000 cubic
meters. (The flow of the Mississippi is
about 17,000 cubic meters.) From cur-
rent-direction data Dueing developed
equations whereby the data could be
correlated with wind data. The studies
showed that the currents vary chiefly
with onshore and offshore winds.

Krey, who heads the department of
marine science’s studies of plankton,
is involved in many international pro-
jects. He is the coordinator of plankton
studies for the International Indian
Ocean Expedition, serves on the marine
science panel of the proposed Interna-
tional Biological Program, and serves
on a panel of the Scientific Committee
on Oceanic Research. Through his co-
workers at Kiel and colleagues abroad,
Krey has, during the past 10 years, as-
sembled plankton samples from the
Baltic, the North and Arabian seas, the
northern North Atlantic, the tropical
Atlantic, and the Indian Ocean north-
west of Australia. Berndt Zeitzschel and
Wolfgang Hickel of Krey’s group col-
lected plankton samples aboard ships
of the Guinea Trawling Survey in the
summer and autumn of 1963 and again
from January to May this year. Erik
Hagmeier and Walter Nellen of Krey’s
group accompanied the first three expe-
ditions of the International Cooperative
Investigations of the Tropical Atlantic
(ICITA), to collect plankton. Hag-
meier also accompanied an expedition
led by G. F. Humphrey of Australia.
Nellen and two others of Krey’s group,
Lenz and Rolf Boje, will go to the In-
dian Ocean with the Meteor.

Krey’s group has helped develop
methods for analyzing samples in which
the plankton weigh only 10 micrograms
per liter of water. Since the IGY, plank-
ton specialists have been using optical
devices as indicators of likely places
for plankton sampling. One of these
has been a transparency meter devel-
oped by Joachim Joseph, formerly of
the German Hydrographic Institute in
Hamburg and now at the International
Atomic Energy Agency’s laboratory at
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Monaco. Krey’s group, using photo-
micrographs in a semiautomatic proc-
ess, has been measuring the size of sus-
pended particles ranging from 1.5
microns to 2 millimeters in diameter,
and counting the number of living and
dead organisms. The elaboration of
these methods has allowed calculation
of the quantity of very fine decomposed
matter in sea-water samples. This detri-
tus derives not only from creatures now
living in the sea, Krey thinks, but also
~from the melting of icebergs. Investi-
gations of detritus are important, Krey
maintains, because it may turn out that
this material is a major source of nutri-
ents for marine bacteria.

Methods for detecting very faint
traces of dissolved organic carbon, par-
ticulate carbon, chlorophyll, and par-
ticulate phosphorus are being developed
for the Indian Ocean studies, Krey re-
ports; some of these methods have been
used in ICITA expeditions.

Plant physiologist Fritz Gessner
joined the department of marine science
3 years ago, after 22 years as a profes-
sor at Munich. He has been an editor
of the Handbuch der Biologie for the
last 10 years, and co-editor of a journal
of hydrobiology published in East Ber-
lin. He has a special interest in marine
algae and has been issuing a systematic
work called Hydrobotanik. Volumes on
energy problems and metabolism have
appeared, and a third, on ecology, is in
preparation. )

One of Gessner’s colleagues, Heinz
Schwenke, is studying the geographic
distribution of marine plants in the
western Baltic. Another marine botanist
is Reiner Simonsen, a student of marine
diatoms, who recently spent a year at
the Scripps Institution of Oceanography.

History of Marine Research at Kiel

The history of marine research at
Kiel begins in the 1870’s when Victor
Hensen, who coined the term plankton,
began teaching here. Hansen led a ma-
jor plankton survey expedition aboard
the German vessel National in 1889. By
1900 the Prussian marine research com-
mission had established physical, chem-
ical, and biological laboratories at Kiel,
but teaching at the university was con-
centrated on zoology and physiology.

After World War I, marine studies
continued modestly at Kiel, while Al-
fred Merz of the department of marine
science at the University of Berlin led
German oceanographers in the pioneer
Meteor survey of the Atlantic. With the
help of the German Navy and the

Eugen Seiboldt (right) and Guenther Die-
trich (left) inspect deep sea TV equipment
at Kiel.

Emergency Fund for German Science,
the Meteor was sent to make 14 pro-
files, 300 kilometers apart, across the
Atlantic. These ran from the antarctic
ice pack, at 63°S, to 20°N. In 1937-38,
three more Meteor profiles carried the
survey of water circulation, ocean-
atmosphere exchanges, chemical com-
position of sea water, plankton, sedi-
ments, and bottom topography in the
Atlantic to 30°N. Albert Defant of the
Berlin oceanographic institute edited
the Meteor findings, which were pub-
lished in 30 volumes.

One of the veterans of the pioneer
Meteor expeditions was Hermann Wat-
tenberg, a marine chemist. In 1937
Wattenberg was named first director of
the then new department of marine sci-
ence at Kiel. He launched a formal
program in physical oceanography at
the university, but was killed by the
World War II bombing which destroyed
his institute building and 80 percent of
the city.

At the end of the war the first steps
of the revival of oceanography in Ger-
many were almost immediate. Dietrich
recalls, “When we were at the zero
point of our existence in 1945, there
was one commander who came as su-
pervisor for oceanography from the
British navy to our country. He did not
come as a conqueror who drove the
oceanographers in all directions. . . He
gave them chances to work in Ham-
burg and Kiel. . . . [If oceanography
revived in Germany] it was by his help.
This is Dr. J. N. C. Carruthers . . . of
[the British] National Institute of
Oceanography. . . .”

After World War II, another vet-
eran of the early Meteor expeditions,
Georg Wuest, who had assisted Defant
in editing the Meteor volumes, was
named to head the department of ma-
rine science at Kiel. Wuest, a specialist
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in ocean circulation who had traced
the movement of oxygen-rich mid-
Atlantic water down to the Antarctic,
retired in 1959 and went immediately
to the Lamont Geological Observatory,
on a Ford Foundation grant. There,
with the assistance of Arnold Gordon
and support from the U.S. Atomic En-
ergy Commission, he produced a de-
tailed study of circulation and stratifi-
cation in waters of the West Indies.
Wuest modeled the study on his earlier
work in the Mediterranean and the
Atlantic. The first volume, accompanied
by an atlas, was published in 1964. In
a foreword, Maurice Ewing described
Wuest’s work as “the first comprehen-
sive description of the water masses of
the Antillean-Caribbean basins, their
interaction with the atmosphere and
circulation in their depths.”

Since Dietrich succeeded Wuest as
head of the department of marine sci-
ence in 1959, the department has ex-
panded from quarters in a converted
private house into eight other buildings
scattered throughout the town. Land
has been acquired and money approved
for construction of a single large build-
ing on the harbor front; this should be
ready in about 3 years. The staff has
increased from 14 to 87. Of these, 57
are paid by the university and the others
receive support from the German Re-
search Association and other sources.

Collaborating closely with the de-
partment of marine science are Karl
Jung, a specialist in gravimetry who
heads the department of geophysics at
Kiel; Seibold, head of the geology de-
partment; and Werner Kroebel of the
applied physics department.

The Polar Front Survey

German scientists made a consider-
able contribution to the oceanographic
programs of the IGY. Typical of these
programs was the polar front survey,
reviewed by Dietrich in the National
Academy of Sciences volumes on the
1GY.

The survey covered the North At-
lantic, northeast of a line from New-
foundland to the Azores and Morocco,
as far north as the west coast of Green-
land and Spitsbergen. Twenty-five re-
search vessels from 11 nations, with 150
scientists aboard, followed assigned
tracks during the late winter of 1958
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and followed almost exactly the same
tracks 6 months later, at the end of the
summer. The tracks were planned to
catch the changeable Gulf Stream at
many points, and at two extreme
seasons of the year. Of special interest
was the interaction of the Gulf Stream,
compressed into a narrow jet, with the
polar currents south of Greenland, and
over a point of about 52°N, where the
Mid-Atlantic Ridge suddenly changes
direction. This polar survey was one of
five synoptic marine programs of the
IGY. The others were studies of deep-
sea circulation, long waves, mean sea
level, and strong ocean currents.

The German contribution to evalua-
tion of the findings has been large. G.
Boehnecke and A. Bueckmann edited
18 papers by German participants
aboard the Anton Dohrn and the Gauss
which appeared in the Deutschen Hy-
drographischen Zeitung in 1959. In the
same journal, in 1960, Dietrich re-
viewed polar front measurements of
oxygen, temperature, and salinity.
Joseph discussed current and tempera-
ture profiles, and in 1962 Ulrich de-
scribed the echo soundings. Final pub-
lication of the survey data, including
an atlas, has been turned over to a
working group headed by Dietrich.
Since 1961, all the observations from
the survey’s 2500 stations have been
transferred to punched cards for an
analysis which is being aided by the
U.S. National Oceanographic Data Cen-
ter in Washington.

Dietrich notes that the survey exam-
ined a number of important features of
the North Atlantic.

1) The shelf-like rise between Green-
land and Scotland, a flat region 200 to
400 meters below the surface. Deep
channels across the rise at two points—
between Greenland and Iceland and be-
tween the Faroes and Scotland—allow
the escape of very cold bottom water
from the Norwegian Sea.

2) A rise in the continental shelf off
Greenland and Labrador (the latter ob-
served by Soviet oceanographers) just
before the shelf begins its steep slope
down into the abyssal plain. Dietrich
feels these rises are terminal moraines
deriving from Pleistocene glaciers.

3) The absence of the normal cen-
tral rift valley at three northern cross-
profiles of the Mid-Atlantic Ridge.

These profiles were made by the Anton
Dohrn at 66°, 65°, and 63°N.

4) The apparent presence of deep
channels across the Ridge around 52°N,
where the ridge course changes from
NE-SW to NW-SE. The channel is in-
ferred from the behavior of the Gulf
Stream jet at this point.

5) A new seamount 20 nautical miles
in diameter between Rockall and the
Hebrides. This has since been named
Anton Dohrn for the ship whose sci-
entists explored the feature in detail.
Recent German investigations with a
narrow-beam echo sounder have re-
vealed that there is a sharp depression
at the foot of the seamount. The de-
pression is the deepest feature of the
area. Dietrich remarks that the sea-
mount set in the middle of this depres-
sion “gives the impression that a stop-
per had sunk back into a tough mass
from which it had ascended.” Dietrich
speculates that other seamounts in the
area are also “sinking faster than sedi-
mentation can fill the depressions.”

6) Cyclonic systems in the ocean,
sending up nutrients and bringing down
oxygen-rich water.

Since the IGY, German oceanogra-
phers have taken part in such follow-up
investigations as the five-nation, nine-
ship study of the southward overflow of
water from the Norwegian Sea into the
Atlantic abyssal plain between the
Faroes and Iceland in 1960; a German-
Icelandic survey of redfish spawning
grounds in the Irminger Sea in 1961;
and a multi-national survey of the Ir-
minger and Labrador seas, sponsored
by the International Commission for the
Northwest Atlantic Fisheries, in the
spring and summer of 1963.

Anchored buoys in the 1960 over-
flow survey showed sharp variations
over time. Dietrich feels that this find-
ing is just one indication of the im-
portant role anchored buoys and other
instruments to measure parameters in
space and time will play in oceanog-
raphy. He says: “We almost know the
forces acting on the sea. We further
know approximately the final state as
expressed by the distribution of hydro-
graphical factors. We are still missing
deeper insights into the dynamical
processes existing between the forces
and the final state.”

—VicTor K. MCELHENY
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