
Chapter 79.24 Germany, Part C

1

Chapter 79.24 Germany

German National Report
 Part C. Biography of Angenheister and of Geiger,
 Wiechert’s Bibliography, and Biographical Notes

—————————————————————————————————

Contents

1 Gustav H. Angenheister (1878 � 1945) as Seismologist by J. Ritter, R.Meyer & J. Schweitzer.............2
1.1 Introduction..........................................................................................................................................2
1.2 Curriculum vitae...................................................................................................................................2
1.3 Seismological work..............................................................................................................................3
1.4 Bibliography of Gustav H. Angenheister.............................................................................................5

2 Ludwig Carl Geiger (1882 � 1966) by J. Ritter & J. Schweitzer .............................................................9
2.1 Introduction..........................................................................................................................................9
2.2 Curriculum vitae...................................................................................................................................9
2.3 Scientific work ...................................................................................................................................10
2.4 Bibliography of Ludwig Geiger .........................................................................................................12

3 The obituary of Ludger Mintrop (1880 � 1953) by AlfredSchleusener (1956) .....................................14
4 The obituary of Ernst von Rebeur-Paschwitz (1861 � 1895) by Charles Davison (1895).....................17
5 The obituary of Emil Rudolph (1854 � 1915) by Karl Sapper (1915) ...................................................18
6 A biography of Alfred Wegener (1880 � 1930) by Walter Kertz (1980)...............................................20
7 The obituary of Emil Wiechert (1861 � 1928) by Beno Gutenberg (1928) ...........................................27
8 Emil Wiechert (1861 � 1928) by J. Ritter & J. Schweitzer....................................................................29
9 Bibliography of Emil Wiechert by R. Hennings & J. Ritter ..................................................................30
10 Karl Zoeppritz (1881 � 1908) by J. Ritter & J. Schweitzer ...................................................................34
11 Biographical Notes compiled by J. Schweitzer......................................................................................35

11.1 Benndorf, Hans (1870 � 1953) ....................................................................................................35
11.2 Bock, Günter (1944 � 2002)........................................................................................................35
11.3 Borne, Georg von dem (1867 � 1918).........................................................................................35
11.4 Conrad, Viktor (1876 � 1962) .....................................................................................................36
11.5 Ehlert, Reinhold (1871 � 1899)...................................................................................................36
11.6 Gauss, Carl Friedrich (1777 � 1855) ...........................................................................................36
11.7 Gerland, Georg Cornelius Karl (1833 � 1919)............................................................................37
11.8 Gutenberg, Beno (1889 � 1960) ..................................................................................................37
11.9 Hecker, Oskar August Ernst (1864 � 1938) ................................................................................38
11.10 Herglotz, Gustav (1881 � 1953) ..............................................................................................38



Chapter 79.24 Germany, Part C

2

11.11 Mainka, Karl (1873 � 1943) ....................................................................................................38
11.12 Mintrop, Ludger (1880 � 1956)...............................................................................................39
11.13 Müller, Gerhard (1940 � 2002) ...............................................................................................39
11.14 Rebeur-Paschwitz, Ernst von (1861 � 1895)...........................................................................39
11.15 Rosenthal, Elmar (1873 � 1919)..............................................................................................40
11.16 Rudolph, Emil (1854 � 1915)..................................................................................................40
11.17 Sieberg, August (1875 � 1945)................................................................................................41
11.18 Tams, Ernst (1882 � 1963) ......................................................................................................41
11.19 Wegener, Alfred Lothar (1880 � 1930)...................................................................................41

1 Gustav H. Angenheister (1878 – 1945) as Seismologist

Joachim R. R Ritter, Robert Meyer & Johannes Schweitzer

1.1 Introduction

Gustav H. Angenheister began his seismological career as assistant of Emil Wiechert (1861 � 1928)
at Göttingen (Germany), and succeeded him as director of the Institute for Geophysics. Among
Angenheister�s numerous contributions to seismology was the first determination of the attenuation of
surface waves and their average global propagation velocity in 1906. He also discovered, independently
from Ernst Tams (1882 � 1963), that seismic body waves as well as surface waves have different
propagation velocities along continental and oceanic wave paths. Under Angenheister�s directorate,
seismological studies in Göttingen concentrated on crustal and engineering seismology.

1.2 Curriculum vitae

Gustav Heinrich Angenheister (for a Photo see Chapter 79.24 Part A on attached Handbook CD #2 by
Schweitzer) was born in Cleve (Germany) on February 26, 1878. He spent his childhood in Cleve where
he attended school until Easter 1898. Afterwards he studied mathematics and natural sciences in
Heidelberg (1898), Münster (1898/99), Munich (1899) and Berlin (1899 � 1902) where he finished his
education with a Ph.D. on the elasticity of metals on December 22, 1902. Then he became �Assistent� of
Professor Quinke at the Institute for Physics at the University of Heidelberg (1903 - Sept. 1904) and did
his one-year military service in Berlin.
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In October 1905 he moved to the Institute of Geophysics in Göttingen where he became the
�Assistent� of Emil Wiechert and started to work on seismology. During the following 15 years
Angenheister worked in observational geophysics. After some preparatory time in Potsdam in autumn
1906, he went to the Samoa observatory in the town of Apia on the island of Upolu. This facility in the
Samoan Archipelago belonged to the �Königliche Gesellschaft der Wissenschaften zu Göttingen� (Royal
Society of Sciences) (Angenheister, 1974) and Angenheister carried out geophysical and meteorological
observations from January 1907 to January 1909 and June 1911 to July 1913. In spring 1910
Angenheister led a scientific excursion to Iceland to measure the relationship between geomagnetic
perturbations and polar light. He finished his �Habilitation� in Göttingen at the Philosophical Faculty on
July 19, 1910 when he received the venia legendi for physics. On May 3, 1911 he was given the title
professor.

On May 20, 1914 he married Edith Tamman. Directly after the marriage Angenheister and his wife
left Germany and moved to Samoa, where two sons were born in 1915 (Heinrich) and 1917 (Gustav, who
later became Professor for Geophysics in Munich). From July 1914 until January 1922 Angenheister had
the official title �Direktor des Samoa Observatoriums�. At the beginning of World War I he became
prisoner of war for some months, after the British and their allies had occupied the Samoan islands (a
German colony) on August 29, 1914. Due to his skills in negotiating, Angenheister was allowed to
continue the scientific measurements until the end of his stay in Apia in 1921. At that time the Samoan
islands and the observatory were under the mandate of New Zealand (Angenheister, 1974).

After his return to Germany in 1921 Angenheister went back to Göttingen to continue the analysis of
the data from Samoa. On February 1, 1922 he changed to the Geodetic Institute at Potsdam as
�Observator� for geophysics; in parallel, he was honorary professor for geophysics at Göttingen (since
August 13, 1921) where he was still analyzing the data from Samoa. On January 1, 1926 Angenheister
became director of the geophysical branch at the Geodetic Institute at Potsdam and on July 21, 1926 he
was appointed honorary professor at the Technical University of Berlin in Charlottenburg (until 31.
March 1929). After Wiechert�s death in 1928 he was appointed as his successor on December 17, 1928.
In the beginning of 1929 he returned to Göttingen as director of the Institute for Geophysics. He spent a
lot of effort in building up a group for conducting seismic research and other geophysical studies (Förtsch
and Soffel, 1998). Angenheister died in Göttingen at the age of 67 of a heart disease on June 28, 1945.
Angenheister was member, fellow and chairman of numerous scientific societies as well as editor of the
Zeitschrift für Geophysik (1924 � 1945) and editor for geophysics in the �Handbuch für
Experimentalphysik� (1928 � 1931).

1.3 Seismological work

In 1905, when Angenheister came to Göttingen as Wiechert�s assistant, his task was to prepare the
bulletin of recorded earthquake waves at the Wiechert seismometers (Angenheister, 1906b). At the same
time he started intense investigations of surface waves. Angenheister (1906a) studied travel times and
amplitudes of surface waves from six events that had traveled along the minor and major great-circle
paths through source and receiver. He found an average propagation velocity of 3.2 � 3.4 km/s and
determined the seismic attenuation for the first time. For periods around 20 s the average absorption rate
was 0.00025 per km, corresponding to a quality factor Q of about 200.

During the next years, Angenheister worked at the Samoa-Observatory as observer (1907 � 1909,
1911 � 1913) and later as director (1914 � 1921). During his time on the Samoan Islands, he collected
more seismological data as well as numerous other geophysical observations (Angenheister, 1909 �
1924).

In 1921 Angenheister (1921a) published a paper with the main results from his seismological research
on Upolu. It contains a section on macroseismic observations on Samoa from earthquakes in the Tonga
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region (distance: 6 � 8°) as well as correlations with volcanic events. In another section Angenheister
compared body-wave travel times from local events observed in the western Pacific with travel times
from Europe (Fig. 1). Thereby he discovered that the propagation velocity in an oceanic environment is
higher than below a continent. For S-waves he calculated propagation velocities of 4.83 km/s and 4.12
km/s at 50 km depth, respectively. Angenheister (1921a) interpreted this 18% difference as evidence for
an increased elasticity of the oceanic crust. He also compared surface wave travel times along oceanic and
continental wave paths. For periods around 20 s Angenheister (1921a) found a velocity increase of 21%
and 26% along oceanic wave paths for Love and Rayleigh waves, respectively. From a comparison of
surface wave amplitudes he discovered stronger attenuation beneath the oceans than below the continents.
Furthermore, he found higher attenuation for shorter periods (~20 s) than for longer periods (~30 s).

At Potsdam Angenheister (1927a) was involved in small-scale seismic active source experiments to
determine local travel-time curves and the seismic velocity of near-surface layers. After Emil Wiechert�s
death in 1928, Angenheister became his successor and the second professor for geophysics at Göttingen.
As director of the Institute for Geophysics he built up a group, which mainly focused on crustal and
engineering seismology, including theoretical and experimental studies. To record seismic waves
Angenheister (1936) and his students developed improved mobile seismometers as well as shaking tables
for calibration of the instruments. To get more knowledge on the Earth�s crustal structure, experiments
with quarry blasts were conducted. In 1942 Angenheister published a short note with observations that
confirmed the division of the European crust into three major layers: sediments, granite and �another
material�. For the upper crust (granite) he determined an average P-wave velocity of 5.4 � 5.8 km/s, for
the lower crust (�another material�) 6.4 � 6.8 km/s.

Figure 1: Travel time curves for continental (dashed line) and oceanic (solid line) wave paths
(Angenheister 1921a). The travel time (�Laufzeit�) in seconds is plotted against epicentral distance
(�Herddistanz�) in degrees. This figure shows a systematic delay for continental body wave P and S
arrivals, indicating increased seismic velocity below an oceanic environment.
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From the 1930s his group spent a lot of effort on engineering seismics. This work was done in close
cooperation with the �Deutsche Forschungsgesellschaft für Bodenmechanik Gegebo� (German Society for
Soil Mechanics) at Berlin. These studies included investigations of proposed building sites,
eigenfrequencies of pillars (Angenheister, 1938b) and the dispersion of surface waves (Angenheister,
1936). In 1937 Angenheister proposed the use of sinusoidal signals from vibrator-type sources to study
the near-surface rocks and sedimentary layers at building sites. Within these studies several effects of
seismic wave propagation like interference, dispersion and absorption were examined (e.g. Angenheister,
1936). Most of this applied seismology was published in a series of papers called �Seismische
Untersuchungen des Geophysikalischen Instituts in Göttingen� (Seismic Studies at the Institute of
Geophysics in Göttingen) with more than 40 papers between 1932 and 1942 by Angenheister and his
students and co-workers. A summary of Angenheister�s work in Göttingen can be found in Förtsch and
Soffel (1998).

1.4 Bibliography of Gustav H. Angenheister
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2 Ludwig Carl Geiger (1882 – 1966)

Joachim R. R. Ritter & Johannes Schweitzer

2.1 Introduction

The physicist Ludwig Carl Geiger worked for about seven years in seismology with Emil Wiechert�s
group in Göttingen (Germany). From 1907 to 1910 he worked on improved travel-time curves and 1D
models of the velocity distribution for seismic waves inside the Earth. Nowadays, his name is mainly
connected with the determination of epicenters using the Geiger method. Although Geiger was an
excellent physicist, he spent most of his professional life as manager in the pharmaceutical companies
owned by the Geiger family.

2.2 Curriculum vitae

Ludwig Carl Geiger (for a Photo see Chapter 79.24 Part A on attached Handbook CD #2 by Schweitzer).
was born in Basel (Switzerland) on September 16, 1882 as the youngest child of Dr. Friedrich Geiger, a
pharmacist, and Elisabeth Caroline Geiger (maiden name Knapp). In 1850, his father moved from
Germany to Switzerland and became the owner of the �Goldene Apotheke�, one of the oldest pharmacies
of Basel. After finishing school in Basel in spring 1902 and after doing his compulsory service for the
Swiss army, Geiger began to study natural science at the University of Basel. After three terms in Basel,
he continued his studies with one term in Berlin, one term in Heidelberg, and finally five terms in
Göttingen. During this time he studied physics, mathematics, astronomy, and chemistry. On December
12, 1906, he finished his education with a final examination and a PhD-thesis on observational
spectroscopy of the Zeeman effect (Geiger, 1907) at the Institute for Mathematical Physics with Prof.
Woldemar Voigt.

In April 1907, he became an �Assistent� of professor Emil Wiechert, the director of the Institute of
Geophysics at the University in Göttingen. One month later, in May 1907, he married Else Flügel and
they had two sons, born in 1908 and 1909. Geiger was �Assistent� of Wiechert for seismology until April
30, 1911, and then he became a �Voluntär Assistent� (i.e., assistant without payment) until the end of
1912 to continue his spectroscopic work on atomic physics. The result of this investigation was his
�Habilitation� thesis on spectral lines. The Philosophical Faculty of the University in Göttingen accepted
his thesis on November 16, 1912 and Geiger received the venia legendi for physics (the right to teach and
to examine students in physics at a university as a �Privatdozent�, which is equivalent to an assistant
professorship). At the same time he was first lieutenant with the Swiss field artillery where he fulfilled his
yearly duties as a Swiss citizen.

On January 1, 1913 Geiger was employed by the �Königliche Gesellschaft der Wissenschaften zu
Göttingen� (Royal Society of Sciences in Göttingen) as an �Observator� for geophysics and meteorology
for the Samoa Observatory. He learned to conduct magnetic and aerologic measurements at Potsdam and
Lindenberg, and on April 17, 1913 Geiger left without his family Genoa (Italy) for the Samoan
Archipelago, at that time a German colony in the South Pacific, and arrived on June 17. The Samoa
Observatory belonged to the �Königliche Gesellschaft der Wissenschaften zu Göttingen� (Angenheister,
1974), and Geiger was executive director of the observatory from August 1, 1913 until July 31, 1914. The
existing seismic station of the Samoa Observatory, located on the Samoan island of Upolu, is known
today as Apia (the name of the nearby the town). During August 1914 Geiger transferred the observatory
to his successor Gustav Angenheister who had come from Germany as regularly planned exchange on
July 20. On July 28, 1914, World War I started with the war between Austria and Serbia and from August
4, 1914 Germany was at war with Great Britain. Therefore, the British and their allies came from New
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Zealand and occupied the German colony on August 29, 1914, and Geiger could not leave Samoa as
planned.

He also had private reasons for staying: During his time in Apia Geiger had become interested in the
Samoan culture, learned the Samoan language, become integrated in the local community, and fathered a
daughter with a daughter of the Samoan Chief of Apia. Because he took advantage of the clear tropical
sky to investigate the Zodiacal light and to make other astronomical observations, he received the local
name �Kaika ta-aifetù� which means �Geiger the star watcher�. After Angenheister had came from
Germany Geiger was officially unemployed but supported Angenheister a bit in his work and resided in
the observatory.

Although Ludwig Geiger had came to Samoa without a passport he was able to convince the local
British authorities that he was a Swiss citizen and that he needed to contact a Swiss Consulate. On March
21, 1915 Geiger left Samoa on a New Zealand naval ship, was brought to Canada, and made contact with
the Swiss Consulate in Vancouver. Later Geiger told his family that he, although still a suspicious person,
had assisted with the navigation of the New Zealand warship during the journey over the Pacific. In
Vancouver, Geiger was able to convince the Swiss Consul of his Swiss citizenship because the Consul
himself came from Basel, received a Swiss passport, and could return to Switzerland. When he reached
Europe, Geiger was stopped in Bordeaux by the French authorities with the remark �Tous les agents
boches ont un passeport Suisse� (all German espionage agents have a Swiss passport). He was deported to
the Swiss border and arrested by the Swiss authorities. Geiger had not followed the mobilization call to
the Swiss army after the beginning of World War I, therefore he was charged before a military court.
However, he handled this problem and served in the Swiss army until the end of World War I. After the
war, Geiger could not get a position related to his education, neither as a foreigner in Göttingen nor as a
professor for physics in Switzerland. After he was divorced from his first wife, he started to work in the
pharmaceutical factory founded by his older brother Hermann Geiger in Basel. Ludwig Geiger became a
successful executive manager and director in various pharmaceutical companies of the Geiger family. He
represented these companies for several years in Berlin, Germany. Nothing about further connections
between him and German seismology or his former colleagues is known. From 1934 on, he worked and
lived again in Basel, where he also became know as a local politician. Geiger died at the age of 84 in
Basel on November 26, 1966.

2.3 Scientific work

Geiger�s work was observational as well as theoretical. At Göttingen he belonged to the innovative
group of Emil Wiechert. Geiger was in charge of the yearly seismic bulletins of the observatory at
Göttingen from 1907 to 1910 (Geiger, 1909a & b, 1913, 1914). During this effort he developed a very
fine sense for the observation and interpretation of seismic data. Together with Karl Zoeppritz he worked
on travel-time curves and the structure of the Earth from seismological observations (Zoeppritz & Geiger,
1909). They determined the incidence angles of the seismic phases P, PP, PPP, S, SS and SSS for
different epicentral distances. Using Benndorf�s law and an estimate for the velocity-depth distribution,
they calculated the geometry of the ray paths for these seismic phases through the Earth�s interior,
including the vertex (deepest point of penetration). They proposed an Earth�s mantle of stone with a
thickness of 1519 km and 1438 km from P- and S-wave observations, respectively. They also concluded
that the Poisson�s ratio is between 0.2578 and 0.2795 in the upper 1400 km of the Earth.
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Figure 1: Seismic velocity vs. depth curves representing early reference Earth models (from Wiechert
& Geiger, 1910). The horizontal axis gives depth in units of 1000 km; the vertical axis gives the P-wave
velocity in km/s. These early Earth models were constructed from the first, primitive travel-time curves
that were available at the beginning of the 20th century, using the Wiechert-Herglotz inversion method.

Geiger also applied the Herglotz-Wiechert formula to different travel-time curves (Wiechert &
Geiger, 1910). This equation allows the direct inversion of travel times into velocity-depth functions that
represent average 1D models of the Earth. These 1910 results include a figure, which compares different
Earth models (Fig. 1). The P-velocity distributions inside the Earth�s mantle based on travel-time curves
published by Milne, Benndorf, Wiechert & Zoeppritz & Geiger, Bateman, and Oldham. In their Earth
model (Wiechert & Geiger, 1910) a core-mantle boundary is at a depth of 1521 km and 1429 km for P-
and S-waves, respectively. Together with Beno Gutenberg, Geiger analyzed teleseismic P- and S-arrivals
(Geiger & Gutenberg, 1911, 1912). The improved Earth model contains three discontinuities in the
mantle at 1194±50 km, 1677±100 km, and 2436±100 km depth for P-waves and 1193±50 km, 1712±100
km, and 2454±100 km depth for S-waves. However, the final step to determine the seismic parameters for
the core-mantle boundary and the core was later made alone by Beno Gutenberg.

The most famous contribution of Ludwig Geiger to today�s seismology is his method to locate a
seismic epicenter - the Geiger method. At that time, only the travel-time difference between the shear (S)
and compressional (P) waves was used to estimate the distance from a seismological observatory to the
source. Due to his observational work while producing seismic bulletins at Göttingen, Geiger had realized
that measuring the S-phase arrival time is difficult, erroneous, and sometimes even impossible. Therefore
he searched for another way to locate earthquakes by only using the more accurate P-arrival times. The
Geiger method (1910) is formulated as an inversion problem. Starting from a guessed epicenter (longitude
L and latitude B) and origin time t, a systematic solution is found by linearizing the inversion problem
with a Taylor series and solving the equation system with the least-squares method. Friedrich Gauss in
Göttingen had already developed the least-squares method, but at that time this method was not well
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known. The depth of the earthquakes is implicitly assumed to be zero, because the occurrence of deep
hypocenters was not considered. A short description of his method is as follows:

HHH LLL δ++++====  ,

HHH BBB δ++++====  ,

HHH ttt δ++++====  ,

with longitude L, latitude B, and origin time t of the source H. The estimates HHH t,B,L  are
improved by the correction terms HHH tBL δδδ ,, . The observed arrival time *

nt  at station n is related to
the estimated arrival time nt via first-order correction terms of the model parameters from a Taylor series:
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Geiger included a procedure to calculate error ellipses and demonstrated the applicability of his
method with the Indian earthquake of 4. April 1905. He used data from five seismic stations (Taschkent,
Schemacha, Tiflis, Irkutsk and Batum) and chose the macroseismical-estimated epicenter at 76° 24� E and
32° 18� N as starting values. His inversion resulted in an epicenter at 77° 7� E ±26� and 32° 14� N ±47�.

Besides his seismological work Ludwig Geiger also contributed to atomic physics. His PhD and his
�Habilitation� thesis were about atomic spectroscopy. In 1911/12 he developed new instruments for
measuring spectral lines, and he also planned to measure the spectral properties of polar light. On Upolu,
where Geiger was working as observer of the geophysical station, he also conducted non-seismological
work, including geoelectric, geomagnetic, meteorological, and astronomical observations.
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8 Emil Wiechert (1861 – 1928)

Joachim R. R. Ritter & Johannes Schweitzer

Emil Wiechert (for a Photos see Figure 4 of Chapter 81.3 of this Handbook and Chapter 79.24 Part A on
attached Handbook CD #2 by Schweitzer) was born on December 26, 1861 in Tilsit (East Prussia,
Kingdom of Prussia). He visited school in Königsberg (East Prussia; today Kaliningrad, Russia), where
he also studied physics and mathematics at the university. He finished his studies on February 1, 1889
with the Ph.D. and a thesis on the elasticity of solid material. In October 1890, he received his
�Habilitation� (venia legendi) for physics and in 1896 the title Professor. In 1896/1897, he investigated the
nature of X-rays and was one of the first to discover that cathode rays are particle streams. He correctly
measured the ratio between the mass and the charge of these particles. However, he did not try the final
step and failed to explain the relatively low mass of these particles with the existence of a new elementary
particle, the �electron�. During his time in Königsberg, Wiechert also became interested in the structure of
the Earth. In 1896 he published for the first time his idea of an iron core inside the Earth (1896, 1897a+b).
The next year he moved to Göttingen, where he became �Assistent� at the astronomical observatory, and
in 1898, Emil Wiechert was appointed the first Professor for Geophysics in Germany and founded the
worldwide first Institute for Geophysics at the University in Göttingen. He worked in this institute until
his death on March 19, 1928.

In 1898, Wiechert installed the first seismological instrument, a pendulum, in Göttingen. After a scientific
round trip through Italian seismological observatories, he developed his astatic pendulum in 1900
including a clear theory on mechanical seismographs (1903a+b, 1904). With more than 100 installations
worldwide this type of seismograph became a standard instrument until World War II. Emil Wiechert�s
more theoretical contributions to seismology were on the propagation of elastic waves (1907), the
discovery of surface reflections of seismic waves (1907), and his work on problems of measuring the
seismic velocity inside the Earth. This later work led to the well-known �Wiechert-Herglotz-Inversion� for
travel-time data (1910). During his last years, Wiechert worked on the observation of seismic waves from
artificial sources (quarry blasts) as well as on problems of sound propagation in the atmosphere. In
Göttingen Wiechert founded a very successful group of young seismologists, who studied all aspects of
seismology and contributed to many seismological discoveries. Among the members of his working
group were: Gustav H. Angenheister, Ludwig Geiger, Beno Gutenberg, Ludger Mintrop, and Karl
Zoeppritz, all of them known for their important contributions to modern seismology.

German physicist and geophysicist. Professor first at Königsberg and then at Göttingen. Founded
the Institute of Geophysics at Göttingen. At Königsberg, he studied elasticity of solids, X-rays and
cathode rays, discovering that these rays consist of particles. In 1896 he predicted that the Earth had a
core that he suggested consisted of iron. In 1898 he installed his first seismograph at Göttingen. His large-
mass Inverted-pendulum seismographs, developed in the first years of the 20th century, were installed at
over 100 locations worldwide. Because they included damping, increased magnification and improved
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paper recording, they constituted a significant advance in recording earthquakes. In 1899 he presumed
that the body waves of earthquakes consisted of both longitudinal and transverse pulses. He was the first
to identify seismic pulses reflected at the Earth's surface. In 1907, he and K. Zoeppritz published travel-
time charts for P, S, multiply reflected body waves (PP, SS, etc) and surface waves. He and L. C. Geiger
were the first to calculate accurately the variations in velocity of seismic waves with depth in the mantle,
developing what is today called the 'Wiechert-Herglotz' inversion method. He studied the seismic waves
from quarry blasts and wave propagation in the atmosphere. He was noted for mentoring many students,
some of whom became leading seismologists.
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10 Karl Zoeppritz (1881 – 1908)

Joachim Ritter & Johannes Schweitzer

Karl Zoeppritz (for a Photo see Chapter 79.24 Part A on attached Handbook CD #2 by Schweitzer)
was a member of the seismological school of Emil Wiechert at Göttingen (Germany) and is well known
for his formulation of the Zoeppritz equations. Zoeppritz was born in Mergelstetten (Württemberg) on
October 22, 1881. He studied geology and related natural sciences in München and Freiburg where he
finished his education in 1905 with a Ph.D.-thesis on alpine geology (Zoeppritz, 1906). In 1906 he passed
the 'badisches Oberlehrerexamen' (a teaching degree) in Karlsruhe. That summer, he moved to Göttingen
and became the assistant of Wiechert at the Institute for Geophysics. Zoeppritz died on July 20, 1908 due
to an infectious disease.

Zoeppritz (1907) constructed travel-time curves, which were the basis for further seismological
studies; Ludwig Geiger and Beno Gutenberg in Göttingen and Herbert Hall Turner for the International
Seismological Summary (ISS) were among those who used them. Wiechert and Zoeppritz determined
velocity-depth functions from first arrivals and identified body wave phases that were reflected and
converted at discontinuities. He was one of the first if not the first to note that some earthquakes produce
very weak surface waves, which is now known to be due to great depth of focus. Zoeppritz (1919) derived
formulas for reflection and transmission coefficients of elastic waves at a boundary between two arbitrary
elastic media (Zoeppritz equations) and applied these equations to recheck the hypothesis of a molten
layer below the Earth�s crust. Most of his scientific work done during only two years in Göttingen was
revised by Wiechert, Geiger, and Gutenberg and published after his death. The last of these papers, in
which he derived the reflection and transmission coefficients, was even printed after World War I in 1919
- eleven years after his early death at the age of 26.

Selected Bibliography

Zoeppritz, Karl (1906). Geologische Untersuchungen im Oberengadin zwischen Albulapass und Livigno. Inaugural-
Dissertation (Ph.D.-thesis), Albert-Ludwigs-Universität, Freiburg, 68 pp.

Zoeppritz, Karl (1907). Über Erdbebenwellen II. Laufzeitkurven. Nachrichten von der Königlichen Gesellschaft der
Wissenschaften zu Göttingen, Mathematisch-physikalische Klasse, 529-549.

Zoeppritz, Karl, Ludwig Geiger & Beno Gutenberg (1912). Über Erdbebenwellen V. Konstitution des Erdinnern,
erschlossen aus dem Bodenverrückungsverhältnis der einmal reflektierten zu den direkten longitudinalen
Erdbebenwellen, und einige andere Beobachtungen über Erdbebenwellen. Nachrichten Königlichen
Gesellschaft der Wissenschaften zu Göttingen, Mathematisch-physikalische Klasse, 121-206.

Zoeppritz, Karl (1919). Erdbebenwellen VII. VIIb. Über Reflexion und Durchgang seismischer Wellen durch
Unstetigkeitsflächen. Nachrichten von der Königlichen Gesellschaft der Wissenschaften zu Göttingen,
Mathematisch-physikalische Klasse, 66-84.

References:
Kertz, W. (2002). Biographisches Lexikon zur Geschichte der Geophysik. Edited by K.-H. Glaßmeier & R. Kertz.

Braunschweigische Wissenschaftliche Gesellschaft, Braunschweig 2002, 384 pp.
Schweitzer, J. in Chapter 79.24 Part A on Handbook CD #2.
Wiechert, E. (1912). Vorwort zu (preface to) Zoeppritz, K. �, L. Geiger and B. Gutenberg (1912). Ueber

Erdbebenwellen. V. Konstitution des Erdinnern, erschlossen aus dem Bodenverrückungsverhältnis der einmal
reflektierten zu den direkten longitudinalen Erdbebenwellen, und einige andere Beobachtungen über
Erdbebenwellen, Nachrichten von der Königlichen Gesellschaft der Wissenschaften zu Göttingen,
Mathematisch-physikalische Klasse, 121-206.



Chapter 79.24 Germany, Part C

35

11 Biographical Notes

Compiled by Johannes Schweitzer

11.1 Benndorf, Hans (1870 – 1953)

Austrian geophysicist who first calculated travel times for a spherical, horizontally layered body and
introduced the ray-parameter (Benndorf�s law). He was a professor for physics in Vienna and since 1904
in Graz; his main work was on atmospheric electricity.
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11.2 Bock, Günter (1944 – 2002)

German geophysicist who died prematurely in a flight crashes on November 6, 2002. He listed his
seismological interests to be (1) development of models on reservoir-induced seismicity, (2) investigation
of the effect of subducting lithosphere on travel times of body waves, (3) study of the Earth�s mantle
using body waves and shear wave splitting analysis, (4) development of methods for the rapid
determination of earthquake source parameters, and (5) the study of source characteristics of
intermediate-depth and very deep earthquakes. Bock was born in Paderborn, earning a diploma in
geophysics at Munich University in 1971 and a Ph.D. in geophysics at Karlsruhe University in 1978. He
was a research associate at Karlsruhe University (1971-1978) and a research scientist at the Gesellschaft
für Strahlen- und Umweltforschung (1978-1979). He then spent time in Australia, first as a research
fellow at the Australian National University (1979-1983) and as lecturer and senior lecturer at the
University of New England (1984-1992). He was a senior research scientist at the GeoForschungs-
Zentrum Potsdam starting in 1992.
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11.3 Borne, Georg von dem (1867 – 1918)

German seismologist who developed together with Wiechert the first nomenclature for seismic phases
(P, S, and L waves). He developed first ideas about prospection seismology, worked on sound
propagation in the atmosphere, and founded in 1908 the seismic station in Breslau-Krietern (today
Wrocław, Poland).
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Schweitzer, J. in Chapter 79.24 Part B on Handbook CD #2.

11.4 Conrad, Viktor (1876 – 1962)

Austrian�American seismologist and meteorologist who discovered that the Earth crust is often
divided in an upper and a lower crust (Conrad discontinuity) and invented the Conrad seismometer.
Conrad was professor for cosmic physics in Chernovits, Bucovina and Vienna. After World War 1, he
became editor of Gerlands Beiträge zur Geophysk until he had to emigrate to USA after the occupation of
Austria by Nazi-Germany in 1938. In USA he worked mostly on climatological and bio-climatological
problems.
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11.5 Ehlert, Reinhold (1871 – 1899)

German seismologist who studied and worked in Strasbourg under supervision of Gerland. Ehlert
improved the Reuber-Paschwitz pendulum (Reuber-Ehlert pendulum) and investigated in detail all the
seismometers of his time. He died very young due to a ski accident in the Swiss Alps.
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11.6 Gauss, Carl Friedrich (1777 – 1855)

German mathematician who has been called �the prince of mathematicians� and ranks with
Archimedes and Newton among the greatest mathematians. He had a long and brilliant career in pure and
applied mathematics (including probability and statistics). In particular, he applied mathematical methods
to solve problems in astronomy, geodesy, geomagnetism, and physics. Gauss introduced the method of
least squares (also independently derived by Adrien Legendre), which has been widely used in science,
including earthquake location. Gauss was born in Brunswick and obtained his doctorate from the
University at Helmstedt at the age of 22. He became professor of astronomy and director of the
observatory at the University of Göttingen in 1807, and remained there the rest of his life. [Bell, 1937;
James and James, 1976;].
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11.7 Gerland, Georg Cornelius Karl (1833 – 1919)

German geographer, anthropologist, geophysicist, and musician. In 1889, he founded the first journal
explicitly naming geophysics in its title, the Beiträge zur Geophysik, later called Gerlands Beiträge zur
Geophysik. He organized the first two international conferences on seismology in 1901 and 1903 in
Strasbourg and following the fundamental ideas of Rebeur-Paschwitz, he was the founder of the first
international seismological organization, the International Seismological Association (ISA), forerunner of
IASPEI. Until 1910, Gerland was director of the ISA Central Bureau in Strasbourg. A photo of Gerland is
included in Figure 1 of Chapter 81.3 of this Handbook.
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11.8 Gutenberg, Beno (1889 – 1960)

German and US American geophysicist. For a biography see Handbook Chapter 81 including a
photo, here only some further references!
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11.9 Hecker, Oskar August Ernst (1864 – 1938)

German seismologist who worked on Earth tide observations in Potsdam and built seismometers
(horizontal pendulums), and in particular he experimented with damping. Hecker was director of the
Central Bureau of the International Seismological Association (ISA) in Strasbourg and of the German
main station earthquake research in Strasbourg (both as successor of Gerland). As Director of the Central
Bureau he was the German editor of the classic monograph Vorlesungen über Seismologie by B.
Galitzin. After World War I he became director of the Reichsanstalt für Erdbebenforschung in Jena. In
1922, he initiated together with Wiechert the foundation of the German Geophysical Society (Deutsche
Geophysikalische Gesellschaft, DGG).
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11.10 Herglotz, Gustav (1881 – 1953)

Austrian and German mathematician, professor in Göttingen, Vienna, Leipzig, and again Göttingen.
The inversion of measured seismic travel times into a velocity-depth function (Benndorf�s problem) leads
to an integral equation. Herglotz�s main contribution to seismology was to solve this equation by
converting it to an Abel�s integral equation. After Herglotz�s solution was available in 1907, Geiger,
Gutenberg and Wiechert applied it to their travel-time curves and calculated accurate 1D seismological
Earth models.
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11.11 Mainka, Karl (1873 – 1943)

German seismologist who build a widely used horizontal seismometer (Mainka�s bifilar cone
pendulum). Mainka worked at the Central Bureau of the International Seismological Association in
Strasbourg, analyzed the data of the first seismic station on Spitsbergen, and was founder and director of a
seismic station in Ratibor (today Racibórz, Poland) to monitor the induced seismicity of this cola-mine
area.
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11.12 Mintrop, Ludger (1880 – 1956)

German mining surveyor and geophysicist, who discovered in 1919 the seismic headwave, built small
portable seismometers, and established with his worldwide active company geophysics as a prospecting
tool, in particular by applying seismic methods.
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11.13 Müller, Gerhard (1940 – 2002)

German geophysicist, who died on July 9, 2002. His research interests included synthetic
seismograms, structure of the core and mantle, sources with volume change, generalized Maxwell bodies
and postglacial uplift, seismic migration, the search for non-Newtonian gravitation, waves in random
media, and crack experiments. Müller was the first, who could estimate with body waves the S-velocity in
the Earth�s inner core and who defined the seismic moment for a volume-changing source (explosion,
implosion). Müller was born in Schwäbisch Gmünd and received a diploma in geophysics from the
University of Mainz, 1965, a Ph.D. in geophysics from the Technical University of Clausthal, 1967, and a
D.Sc. from the University of Karlsruhe, 1974. He was a research scientist (1969 � 1971) and assistant
professor (1972 � 1979) at the University of Karlsruhe, and then he became a professor of mathematical
geophysics at the University of Frankfurt in 1979. For many years Müller was editor of the Zeitschrift für
Geophysik / Journal of Geophysics published by the German Geophysical Society (DGG) and the main
DGG editor for the Geophysical Journal International. He was honoured for his scientific work with the
Emil-Wiechert Medal of the DGG, the honour membership of the DGG, and by getting elected as Fellow
of the American Geophysiacl Unions and as Associate of the Royal Astronomical Society, London.
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11.14 Rebeur-Paschwitz, Ernst von (1861 – 1895)

German astronomer and geophysicist. In 1885 he built a tiltmeter, based on Zöllner�s horizontal
pendulum that is considered the first instrument to actually record a teleseism (in 1889). He recognized
that the ground motion he recorded consisted of two types of waves: body waves traveling through the
deep parts of the Earth and surface waves traveling along the Earth�s surface. In 1895 he proposed the
foundation of an international network of earthquake observatories, and a central institute to collect data
on seismic observations but died prematurely at the age of 34. Reuber-Paschwitz obtained his doctor�s
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degree at the University of Berlin in 1893 and became a privatdozent at the University of Halle.
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11.15 Rosenthal, Elmar (1873 – 1919)

Estonian seismologist who worked for many years at the Central Bureau of the International
Seismological Association (ISA) in Strasbourg. Here he was for many years the editor of the bulletins for
instrumental earthquake observations published by ISA.

References:
Cederberg, A.R. and P. Tarvel eds. (1926 � 1929). Eesti biograafiline leksikon. K.-Ü. Loodus, Tartuus 1926 � 1929,

18+643 pp.
Schweitzer, J. & W. H. K. Lee in Handbook Chapter 88.
Schweitzer, J. in Chapter 79.24 Part A on Handbook CD #2.

11.16 Rudolph, Emil (1854 – 1915)

German geographer and seismologist. Rudolph was a co-worker of Gerland at the University and at
the ISA Central Bureau, both in Strasbourg. There he edited the proceedings of the first two international
conferences on seismology, worked on earthquake geography, and compiled and published in parallel
with Milne the earliest regional and global earthquake catalogues with instrumental and macroseismic
observations. A photo of Rudolf is included in Chapter 81.3 of this Handbook.
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11.17 Sieberg, August (1875 – 1945)

German seismologist who mainly worked on earthquake catalogues, geographical distribution of
earthquakes, tectonic, and analysis of macroseismic data. In 1912, he introduced a 12-grade intensity
scale for macroseismic observations and in 1939 he published the first catalogue for historical
earthquakes in Germany and surrounding areas.
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11.18 Tams, Ernst (1882 – 1963)

German seismologist who had studied geophysics and in particular seismology in Göttingen at
Wiechert and in Strasbourg at Gerland, before he most of his time worked in Hamburg, where he in 1920
discovered, independently from Angenheister, the principal difference between continental and oceanic
crust, by analyzing surface-wave propagation.
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11.19 Wegener, Alfred Lothar (1880 – 1930)

German meteorologist, geophysicist, and polar scientist who proposed the theory of continental
motion in 1912. The first issue of his monograph Die Enstehung der Kontinente und Ozeane (translated as
Origin of Continents and Oceans, 4th edition, Dover, 1929) was published in 1915. Wegener was born in
Berlin and obtained his doctorate in astronomy from the Univiersity of Berlin in 1905. He was appointed
a lecturer in astronomy and meteorology at the University of Marburg, and moved to a special chair of
meteorology and geophysics at the University of Graz, Austria after World War I.
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