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ALFRED WEGENER — HIS LIFE AND WORK”®

by F. Loewe

Meteorology Department, University of Melbourne, and Institute
of Polar Studies, Ohio State University

(Manuscript received December 1970)

A November day on the Greenland ice sheet, 40 years ago almost to the day.
The sun does not rise any more, only the midday twilight illuminates the horizon in
the south with a soft red and yellow., The moon shines brightly; the limitless snow
surface reflects her light with a pale white. The restless fingers of the northern
lights sweep across the sky; their quiet green curtains silently wave reddish fringes.
There is only one sound in the dead world, the soft rustling of the blowing snow that
moves relentlessly before a steady cold wind across the pale blurred surface from
darkness to darkness.

Black shadows appear, hardly visible against the dark eastern 'sky. The
snow screeches, sandy in the bitter cold. A small dog team passes, a long sledge,
its runners bending along the corrugations of the surface. On the sledge a small
figure in fur clothing, at some distance behind a taller man on skis, sometimes
slipping and stumbling on the wind-cut ridged surface. They pass, for a short time
more clearly outlined against the faint light of the southern sky; they vanish towards
the dark west, enveloped in the tenuous veil of the ice fog. Alfred Wegener and his
faithful Greenlander companion, Rasmus, have passed on their last march before
the dark pitiless hands of night, cold and death strangled them.

Alfred Wegener, whose memory we will evoke tonight, was born just 90 years
ago, on lst November 1880. If he had lived as long as his equally famous father-in-
law, the great meteorologist Wladimir Képpen, he would still be with us. Wegener
came from a family which for three centuries had been mainly represented by
clergymen in small towns and villages of the Prussian province of Brandenburg. His
father too had been trained as a theologian. Alfred's was the first generation that
broke the chain. He and his elder brother, Kurt, became geophysicists; a cousin,
Paul, wasone of the most prominent German actors. Notwithstanding Wegener's

“break with the family tradition in his profession and interests, he retained much of
the stability and sure valuation which was customary in the parsonages of his
ancestors. In this respect he was similar to his famous contemporary, Sigmund
Freud, the founder of psychoanalysis, who, with all his novel and often shocking
iﬁsights into human nature, led the most settled middle-class family life, with a
host of children and no change of living quarters through almost all his adult life.
Wegener in his world outlook was a child of the eighteenth century with its belief in
the power of reason, and of the nineteenth in his confidence in the progress of
humanity. '

* Lecture given to the Joint Meteorological Colloquium in Melbourne on
25 November 1970,
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Fig 1 Alfred Wegener, 1929
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Alfred Wegener felt unhappy in high school, with its prevalent emphasis on
classics. But he was from youth a keen observer of all natural phenomena. He
started the study of astronomy and physics and in 1904 got his Ph. D., then the only
degree conferred by German universities, with a thesis from the history of astronomy.
During their study years he and his elder brother Kurt had enjoyed the rather care-
free life of students in Victorian times, with mountain climbing, hiking and sailing »
on the numerous lakes of their native province.

The end of their studies coincided with the start of the intensive exploration
of the free atmosphere. The first systematic studies had mainly been made by gentle-
men scientists, Teisserenc de Bort in France, Rotch in America. Then, under the
guidance of Assmann, the co-discoverer of the stratosphere, the first gowvernment
organisation was set up for the study of the free atmosphere with kites and manned
and unmanned balloons, the Aeronautical Observatory near Lindenberg 50 miles east
of Berlin, Kurt and shortly afterwards Alfred Wegener became scientific assistants
at the observatory. In this way Alfred was made acquainted very early in his career
with the most modern methods of atmospheric research. The somewhat precarious
handling of the tethered kites and flights with a scientific program in manned balloons
made him intimately familiar with the behaviour of the atmosphere. Wegener's first
book, his "Thermodynamik der Atmosphédre", shows in many places the close
acquaintance of the author with his object. On one scientific balloon flight in 1906
the brothers Wegener established a world duration record of 52 hours, one and a
half times the existing record. They were not prepared for a long flight which was
made possible by very special wind conditions; they had to land when hunger and cold
brought on fainting spells although they would have been able to keep the balloon aloft
for still another night. This feat shows clearly a prominent characteristic of Alfred
Wegener, the willingness to undergo great hardship in the pursuit of scientific work.

According to testimonies of co-students Wegener had spoken already early in
his university years of his intention to participate in polar exploration, a subject
remote from his study of astronomy. When early in 1906 he learned that a Danish
expedition was to explore the last unknown part of the éast coast of Greenland he
volunteered for participation. The expedition had a tragic end; the leader, Mylius
Erichsen, and two companions perished in November 1907 on the ice sheet during a
sledge journey which extended into the winter. On his last march in November 1930
Wegener must have had their fate frequently in mind. On this, the "Danmark"
Expedition, Wegener acquired a rich experience in sledging with dogs and by man-
hauling. He also became imbued with the conviction that the polar explorer should

adopt a very frugal way of life, even in times of relaxation and rest. During the
" time at the base Wegener made recording flights with kites and captive balloons by
the methods developed at Lindenberg. Although restricted in height to 10, 000ft, they
were the first systematic studies of the free atmosphere in high polar latitudes. He
also made the very first observations of the density of drifting snow at different levels;
this knowledge of the vertical distribution is essential for evaluating the total amount
of snow transported by the wind.

After his return from Greenland in 1908 Wegener was looking for a career in
a university. This was difficult because at that time practically all university
positions in meteorology were combined with work in the meteorological services of
the States, and Wegener had no inclination to or aptitude for administrative work. -He
got a position as ""Privatdozent'", 'private lecturer!, in astronomy and meteorology
at Marburg, one of the small towns in which the whole life centered around staff and
students. Apart from the professors the German universities had at that time
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considerable numbers of young, and sometimes not so young, lecturers who got only
the fees of the students and possibly a quite small salary, in the case of Wegener
about 400 dollars per year. To embark on a university career one had either to be
a ''gentleman of independent means'', or to hold another permanent position, for
instance as a high school teacher, or to marry a girl with an ample dowry. As
Wegener came under none of these categories, his first years at the university were
rather difficult. Nevertheless they were years of an astonishing productivity.

Wegener conceived the plan for a comprehensive textbook of the ""Physics of
the Atmosphere'. The first volume - "Thermodynamik der Atmosphire"
(Thermodynamics of the Atmosphere) - was published in 1911. As with everything
published by Wegener in all his life the book is -written in a very clear style; it uses
mathematics only quite sparingly and only in an elementary form although from his
study of astronomy the author was quite familiar with higher mathematics. In a
somewhat facetious mood Wegener once said ""Wo die Logik versagt, kann man die
Zeilen noch eine Weile mit Formeln flillen', "where logic founders, a few lines can
still be filled by formulae'.

The work on his textbook brought Wegener into contact with the meteorologist
and climatologist Wladimir K&ppen at the Hydrographic Office at Hamburg. Their
close cooperation continued until the death of Wegener; their common book on "The
Climates of the Geological Past" is one outward sign of it. Their bond was
strengthened by the marriage of Wegener to K8ppen's daughter Else in 1913, and by
the fact that during the last ten years of Wegener's life the families of father-in-law
and son-in-law dwelled in the same house.

Some critics of the "Thermodynamics' had complained that the book did not
deal with the general circulation or with the pressure formations. Wegener's
opinion, that these features were to be understood more from mechanical than from
thermodynamic considerations was amply justified a quarter of a century later by the
importance which the work of Rossby gained.

During this period, in 1912, Wegener, in an article on "Turbulent Motions in
the Atmosphere", was the first to stress the fact which now appears almost self-
evident, that the motions in the troposphere are practically always turbulent and that
the energetics of the atmosphere can be understood only if their turbulent character
is taken into account.

Another fundamental contribution of the young scientist was his study of the
ice phase in the atmosphere, the different relations of the gaseous to the solid and
fluid phases, and the special conditions which apply to the transitions between the
different phases. In this work his close acquaintance with the ice phase from
balloon flights and arctic experiences led to convincing results. Much of the recent
methods of rain production and prévention by cloud seeding is directly, or indirectly,
based on Wegener's early work.

At the same time, late in 1910, just 60 years ago, Wegener wrote to his
fiancée, Else Ko6ppen "Please, look at a map of the world. Does not the east coast
of South America fit exactly with the west coast of .Africa as if they had formerly
been joined? The correspondence is still better if one compares not the present
coasts but the lines of descent to the deep sea'. (This has now become the common
practice). "I must follow up this idea' (Fig. 2). This was the birthday of the theory
of continental drift which now after many ups and downs during half a century has
received nearly general acceptance. Wegener gave the first lectures on his new
‘theory in January 1912, and the first publications appeared in the same year.






