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Foreword

by
ERNST MAYR

In the first third of the 20 century three different biological disciplines included the
study of evolution in their programs - genetics, paleontology, and taxonomy. Each of
the three fields used different methods, different kinds of evidence, and stressed diffe-
rent concepts. All three made important contributions, but like the three men and
the elephant, they found only partial answers and had considerable misconceptions
concerning the findings of the other two fields. I do not think any of the three
understood that evolutionary biology consists actually of two rather independent
fields, the study of evolutionary change as such (including the acquisition of
adaptedness) and the study of the origin of organic diversity. The geneticists limited
themselves to a study of evolutionary change as such, as it affects a particular gene
pool over time. The earliest post-1900 geneticists, the Mendelians (DE VRIES, BATESON,
JOHANNSEN), were typologists and thought that a single mutation could produce a
new species. Traces of this thinking can still be found as late as 1932 in the writings of
J.B.S. HaLDANE and T.H. MoRrGaN. Even FisHER and WRIGHT who had adopted
population thinking had nothing original to say about speciation. The same was true
for the paleontologists who studied phyletic lineages and macroevolution. Even G.G.
SimMpsoN, who had adopted Darwinian thinking, never understood the geographical
aspect of species and the problem of speciation.

It was the achievement of the evolutionary synthesis to reconcile the evolutionary
theories of these three schools. The synthesis was initiated by THEODOSIUS DOBZHANSKY
in his great book Genetics and the Origin of Species (1937). DOBZHANSKY was uniquely
qualified for this task by having grown up as a naturalist and beetle taxonomist and
then worked for 10 years in T.H. MORGAN’s genetics laboratory. The synthesis was
then completed by RENscH, SMPsON, MaYR and HUXLEY.

The historians of biology who have studied the pre-synthesis period of evolutionary
biology have focused almost entirely on genetics and paleontology, neglecting the
fact that it was the work of the taxonomists, or naturalists as they are usually called,
who solved the problems of the second great field of evolutionary biology, the study
of the origin of diversity. What the naturalists, the heirs of WaLLACE and DARWIN,
contributed was geographical thinking. They introduced, so to speak, the geographical
dimension into evolutionary thinking, adding it to the rather strictly chronological
(“vertical”) thinking of both the geneticists and the paleontologists. The history of



their contribution has been rather neglected in the literature, and this collection of
letters is published in order to contribute to our knowledge of this history.

The ornithologists HARTERT, KLEINSCHMIDT, HELLMAYR , STRESEMANN, RENSCH, and
others, had fought important battles about Formenkreise, the polytypic species,
borderline cases, the influence of the environment, the role of natural selection, etc.
during the period 1900-1930. I brought this knowledge with me to America and
combined it with the knowledge of American population genetics, particularly with
what I learned from DoBzHANSKY, when I wrote my Systematics and the Origin of
Species (1942).

The theoretical contributions of the ornithologists of what might be designated as
the Seebohm-Hartert ‘school” are discussed and placed in historical perspective in
Part I of this book. Some of the controversies and discussions of these ornithologists
are reflected in the sets of correspondence that are assembled in the main portion
(Part II). Each correspondence is conveniently introduced by an ‘overview’,
summarizing the contents of the respective collection of letters. Perhaps our readers
will be disappointed that the correspondence between STRESEMANN and myself does
not contain lengthy analyses of the species concept or the process of speciation.
Actually, this is not surprising, because as a true disciple of STRESEMANN I had
completely adopted his views in these matters. In the later post-war period when our
views somewhat diverged, I never felt like wanting to argue with him.

These letters are of interest beyond ornithology and evolution. They capture the
Zeitgeist of the various periods and permit the reader to become acquainted with the
remarkable personalities of some of the leading naturalists of the early 20 century.
As scientists should they all had a truly international attitude, most of them had
studied tropical avifaunas and were in close communication with ornithologists
overseas. Their network beautifully illustrates the international nature of science, and
ornithology in particular.




“Ich nenne das eine Art, wo die Vogel sich untereinander frei
und ungezwungen begatten und wieder, zur Fortpflanzung fa-
hig, Junge procreieren; das ist gewiss der Fall mit Uria troile
und U. tr. leucopht{halmos], dass sie sich mit einander paaren.
Weil aber die letzte eine Race der erstern ist, so verlieren sie
nicht die Diagnose, so dass z.B. wenn U. troile und U. tr. leucopht.
mit einander gepaart sind, so kommen die Jungen theils ohne
weissen Augenkereis, theils mit diesem wieder. Diese 2 Vgel
gleichen in der ganzen Geschichten und Bildung einander allzu
viel; dieses ist aber nicht der Fall mit U. Briinnichii[= U. lomvia]
und jenen beiden. Uria tr. leuc. Eyer sind ganz wie U. troile
gebildet, aber bey allen variiert die Farbe der Eyer fast nach
jedem Individuum” (FRiEDRICH FABER in Copenhagen, Dine-
mark, brieflich an JoHANN FriEDRICH NAUMANN in Ziebigk,
Anbhalt, am 26. Mirz 1822; zitiert bei E. Klein, Orn. Monatsschr.
35, 1910, p. 220).

“Die Individuen der Gattungen auf Continenten breiten sich
aus, entfernen sich weit, bilden durch Verschiedenheit der
Standérter, Nahrung und Boden Varietiten, welche, in ihrer
Entfernung [= Absonderung, Isolation] nie von andern
Varietiten gekreuzt und dadurch zum Haupttypus zuriickge-
bracht, endlich constant und zur eigenen Art werden. Dann
erreichen sie vielleicht auf anderen Wegen auf das Neue die eben-
falls veranderte vorige Varietit, beide nun als sehr verschiedene
und sich nicht wieder mit einander vermischende Arten” (LEo-
POLD VON BUCH, Physicalische Beschreibung der Canarischen In-
seln, 1825, p. 132-133.



Introduction

Based on the evolutionary concepts of CHARLES DARWIN, a new ‘school’ of systematic
ornithology, the Seebohm-Hartert ‘school’, developed in Europe during the late 19th
century and eventually prevailed over the older static-morphological schools of thought
during the first decades of this century. Population systematics gained increasing
influence worldwide under the leadership of ErwiN STRESEMANN (1889-1972), BERN-
HARD RENscCH (1900-1990) and ErnST MAYR (born in 1904). During the 1940s, the
‘new systematics’ of modern naturalists was united with population genetics and
paleontology in the synthetic theory of evolution. RENsCH and MAYR were among
the select band of ‘architects’ of this new theory, and the research emanating from the
Department of Ornithology at the Zoological Museum in Berlin starting in the 1920s,
under ERWIN STRESEMANN, transformed ornithology as an occupation for taxonomists
and faunistic specialists into a branch of modern biological science. This was achieved
by adding avian physiology, functional anatomy, ecology, and behavior to the older,
narrower ornithology. Berlin became the center of ornithology in Germany and Europe
and ERWIN STRESEMANN its leader for several decades. ERNST MAYR , his most famous
student, was curator of ornithology at the American Museum of Natural History
(New York) from 1931 until 1953, when he became ALEXANDER AGAssIz Professor of
Zoology at Harvard University, Cambridge, Massachusetts. Through his work and
publications on systematics and evolutionary biology, he influenced several generations
of biologists in the United States and most other countries of the world. These three
zoologists became, through their thinking and research, true innovators, “leading the
way on new paths instead of performing work of epigones” (STRESEMANN to MAYR on
30 September 1932). To them applies with equal justification what STRESEMANN (/.- O.
82, 1934: 177) had stated with reference to ERNST HARTERT:

“To be a leader not only means to conceive of an idea of great consequence: it also
means to argue for this idea with burning enthusiasm, determined to fight against all
resistance; to be a leader requires tremendous diligence and human qualities that elicit
respect and love at the same time.”

In Part I, I present an overview of the SEEBOHM-HARTERT ‘school’ of systematic
ornithology and analyze, in three essays, the main contributions to ornithology and
systematics by ERWIN STRESEMANN, BERNHARD RENscH and ErnsT MAYR who had
cooperated in Berlin of the late 1920s and remained in close contact during the following
decades. I took into consideration only ornithological and systematic aspects of
REeNscH’s work who, after World War II, dealt increasingly with other biological
fields such as sensory physiology and ethology. I also mention only briefly Mayr ’s
contributions to evolutionary biology, the theory of evolution as well as the history
and philosophy of biology.

Part IT of this book consists of excerpts from letters that ERWIN STRESEMANN exchanged
with older colleagues (ErnsT HaRTERT, OTTO KLEINSCHMIDT, CARL HELLMAYR ) and
with a younger ornithologist, ERNsT MaYR. This correspondence documents how the



‘torch’ was handed down from one generation to the next and provides insights into
the new developments in ornithology mentioned above. Thus, these letters represent
important historical source material and, moreover, show the mutual influence of the
correspondents on their respective research, aspects of their personalities, the historical
roots of major projects, as well as numerous other topics.

These pioneer ornithologists had a truly international outlook on science because of
their wideranging personal research and ornithological careers. ERNsT HARTERT (1859-
1933) was born in Germany but worked for most of his professional life in England,
CaRL HELLMAYR (1878-1944), born in Austria, worked in Germany for 14 years and
spent nine years in North America. ERNST MAYR , born in Germany in 1904, went to
live in the United States as a young man. ERWIN STRESEMANN, whose entire professio-
nal career was in Germany, had numerous ties with ornithologists the world over and
travelled widely. Much of the research of these ornithologists was published in the
English language, but their correspondence was in their German mothertongue.
Biographical notes on the correspondents and several other personalities are assembled
in Part ITI. ERNsT MAYR contributed to this section his reminiscences of ERWIN STRE-
SEMANN, KONRAD LORENZ and of two other ornithologists with whom he was closely
associated in earlier years.

Part IV of this book consists of a report by STRESEMANN on his Moluccas expedition
(1910-1912) and of excerpts from various historically interesting letters written between
the 1880s and the 1940s which I encountered during my research and that are related
directly or indirectly to the ornithologists whose work is discussed in this book.

I started work on this project after the symposium (Berlin, 22 November 1989)
commemorating ERWIN STRESEMANN’s 100th birthday, where several of his students
and associates discussed his contributions or their own work (Mitt. Zool. Mus. Berlin
67, Suppl., 1991). The results of my studies and this selection of STRESEMANN’s
correspondence appear at the time of the 25th anniversary of his passing (20 Novem-
ber 1972) and may serve as a remembrance of this great ornithologist. I first met
Professor STRESEMANN in the Zoological Museum as a schoolboy in postwar Berlin in
1946 and again in 1951 when I spent a week working in the bird collection and he
took me to a local meeting of the DO-G. When I lived and worked in South America,
beginning in 1957, he stimulated my research on Neotropical birds by many personal
letters and conversations in Berlin during vacation trips. I have also known ErNsT
MavRr since the early 1960s and visited him at Harvard University when I lived in the
United States. He encouraged me to undertake this study and contributed much
information in numerous letters during recent years. I should mention that I am not
a formal student of either STRESEMANN or MAYR , not even a professional ornithologist.
I majored in paleontology and geology at the University of Gottingen, Germany, and
worked as an exploration geologist in South and North America, Iran, Egypt and
Norway until 1988, when I retired from the petroleum industry. However, through
my ornithological research on Neotropical birds and speciation over the past 40 years,
Idid become, in some sense, a student of both ERwIN STRESEMANN and ERNST MAYR .
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Part 1

The Seebohm-Hartert ‘school’ of European ornithology
and three leading representatives

I.A. The Seebohm-Hartert ‘school’ of European ornithology.

Through publications, lectures, discussions, and letters the representatives of numerous
ornithological research traditions or ‘schools’ transmit their research and teaching
programs to the next generation of researchers. They continue these programs, alter,
develop further, deepen and again transmit them, in the sense of a scientific tradition.
Such ‘schools’ or ‘conceptual lineages’ differ in the varying width of their areas of
influence and in the varying durations of their existence. The Seebohm-Hartert ‘school’
of European systematic ornithology originated in the late 19th century and, within
100 years, influenced wide portions of the ornithological community (and eventually
the fields of systematic zoology and evolutionary biology) through the work of several
well known ornithologists: SEEBOHM - HARTERT - HELLMAYR - STRESEMANN - RENSCH
-Mavyr (Fig. 1).

During the 19th and early 20th centuries, the age of descriptive zoology, the regional
avifaunas of the world were explored. Ornithologists and professional collectors
amassed in public and private museums extensive research material from many
zoologically unknown regions and numerous scientists and private scholars studied
the collections. An important issue frequently discussed was the ‘species problem’,
i.e. the interpretations of the nature and origin of species and the wide or narrow
delimitation of species taxa. The recognition of morphologically distinctive or
differently colored geographical forms - either as trinomially named subspecies within
the limits of known species or as separate, binomially named new species taxa —
provoked extensive debates that still continue today (HAFFER 1990, 1992a). The issue
of collecting birds, even within portions of central Europe, to solve certain taxonomic
problems is mentioned occasionally in the letters published in this book. These
activities were part of the descriptive and faunistic work of these early ornithologists
that have been replaced by modern research topics.

The concepts of the naturalists belonging to the Seebohm-Hartert ‘school’ of thought
are based on the idea of a common descent of all species and on the belief that forms
(taxa) still exist that represent transitional stages between subspecies and species.
Speciation occurs through differentiation of geographically isolated populations. The
study of geographical variation of populations in widely distributed subspecies and
species (based on large series of museum skins and populations in the field as well as
the analysis of the biological relations between closely allied sympatric species) per-
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mit an interpretation of the concept of biological species and the delimitation of
rather broad species taxa.

Year Year
Mayr

2000 — — 2000

1980 — — 1980
1960 — Kleinschmidt — 1960
L]
- ? -
:
;
1940 — 1 — 1940
Tschusi i T
- ) : -
i
1920 — ) — 1920
;
- E —
i
1900 — : — 1900
_ B T -
1880 — — 1880
ee
1860 — s bOhm — 1860

Fig. 1. ‘Phylogram’ of members of the Seebohm-Hartert ‘school’ of European ornithology.
Shading indicates common theoretical views of the systematists whose lifespans since their first
publications are indicated by vertical and inclined bars; inclination symbolizes increasingly
selectionist evolutionary views of the younger representatives. The early influence of older
colleagues is indicated by horizontal dashed lines. The entomologist KARL JorDAN is included
because of his importance regarding the theoretical foundation of this ‘school’. TscHust and
KLEINSCHMIDT are the last members of the Pallas-Schlegel ‘school’. Vertical scale - time (years);
T Typological views, L Lamarckian (Geoffroyian) views, H holistic views within the framework
of the synthetic theory of evolution.

The foundations of these views were based on CHARLES DARWIN’s insights as well as
on those of the North American ornithologists of the Baird-Coues ‘school’ (S.E.
Barp, E. Cougs, J.A. ALLEN, R. RIDGWAY) and several other scientists around the
turn of this century (e.g. KARL JorDAN, EDWARD POULTON, DAVID S. JORDAN). These
views have been considerably broadened during the course of this century as reviewed
by STRESEMANN (1951, 1975) and MAYR (1982a). Regarding the mechanisms of
geographical differentiation of conspecific populations, most ornithologists and other
systematists worldwide accepted Lamarckian (Geoffroyian) interpretations until the
early 1930s, assuming a direct influence of climatic factors on plumage color. A new
interpretation based on DARWIN’s theory of natural selection developed during the
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1930s, when taxonomists became familiar with the results of modern population
genetics. By that time, mutations had been perceived as minute genetic variations and
the immense significance of genetic recombination had been recognized (Mayr &
ProvINE 1980, MaYr 1991).

Species
Spe- P concepts . . Evolutionary Historical
ic:)ez;}i(r:rilt;smy M morphological | biological I ) ol
|
GLOGER 1833, 1834 GEYR 1924 HEeLiMAYR 1920s I
Wide MIDDENDORF 18508 MEINERTZHAGEN | STRESEMANN |
KrenscHMDT 19205 1954 1919-1927 |
Eck 1985 | |
’ [
{ SEEBOHM 1880s |
Barp 1870s HagTeRT 1903-1922] |
SCHLEGEL 1844 Couts 1870s ISTRESEMANN 1928ff| HENNIG 1966 | SmMPsoON 1961
Intermediate | Brasws 1862 ALLEN 1870s RenscH 1929,1934 | and followers and other
Brenm 1831 Ricway 1870s | Mavr 1942, 1963 | WILLMANN 1985 | paleontologists
Dugors 1871 DwiGHT 1918,1925I Lack 1944, 1947 |
| Bock 1979, 1986 |
|
‘ f
TemMINCK 1815 | CRACRAFT 1983 |
VEnror 1816 BERLEPSCH 1911 | STEPANYAN 1974, | McKiTRIcK & |
Narrow SHARPE 1899-1909 RercHENOW 1913|1978 Zik 1988 |
SCLATER 1880s | ZINK & |
HarrLaAus 1877 | McKirrrick 1995 |

Table 1. Theoretical species concepts (horizontal) and species limits under different taxonomic
viewpoints (vertical) as applied by some ornithologists during the 19* and 20* centuries,
supplemented by the names of several cladistic and paleontological authors. Years refer to major
publications (most of which are not listed in the bibliography). Further literature search probably
will reveal certain cladistic and paleontological authors, who delimited species widely or
narrowly, occupying the blank boxes of this table.

In late 19th century Europe, the evolutionary taxonomic concepts of HENRY SEEBOHM
and Ernst HARTERT contrasted with those of the leading ornithologists at European
museums, like R.B. SHARPE and PL. ScLaTER in England, T. SALVADOR!I in Italy, and
G. HarTLAUB and J. CaBans in Germany. They applied a narrow morphological
species concept, assigned differently colored individuals and local populations to dif-
ferent species and attributed little significance to the phenomenon of geographical
variation. Under each theoretical species concept, systematists delimited wide,
intermediate and narrow species taxa (‘lumpers’ and ‘splitters’, respectively). From
these considerations I constructed Table 1 listing the theoretical species concepts
along the horizontal axis and subdivided the taxonomic application of each concept
along the vertical axis according to wide, intermediate and narrow species limits. In
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this table I have placed a selected number of systematists at a position corresponding
approximately to their theoretical viewpoints regarding the species as as a theoretical
concept (horizontal axis) and as a category in taxonomy (vertical axis).

It should be mentioned that the narrowly delimited species taxa of several modern
ornithologists (CRACRAFT 1983, McKitrick & ZINk 1988, ZINk & MCcKiTrICcK 1995,
ZINK 1996, 1997) come close to the morphospecies of many 19th century zoologists,
although on a different theoretical basis (narrow version of ‘phylogenetic species’).

1.A.1. The founders of the ‘school’: H. SeeBouM and E. HARTERT

HEeNRY SEEBOHM (1832-1895) was a selfmade man and steel manufacturer in Sheffield,
England, who owned a large bird collection and undertook several expeditions to
Siberia and the Far East. His father had come to England from Germany in 1815
(WoopwaRD 1917). SEeBonM published numerous articles and several books on the
bird faunas of Britain, Siberia and Japan as well as marvellously illustrated monographs
of the plovers and thrushes. His theoretical views on species, speciation and evolution
had been influenced by the publications of C. DARWIN and of the North American
ornithologists (BARD, COUEs, ALLEN, RiDGWaY) during the 1870s. He strongly opposed
the prevailing opinion of systematists in Europe who delimited species narrowly on
the basis of morphological characteristics. In a quite modern way, SEEBOHM designated
sympatric taxa as species and geographical forms that are connected by intergrading
(transitional) populations as subspecies, and he treated closely allied allopatric taxa as
conspecific if the width of their respective individual (local) variations overlapped. In
contrast to several later representatives of this ‘school’, SEEBoHM discussed his theoretical
views extensively in several publications, e.g.

»The old definition of a species having lapsed, in consequence of the rejection of
the theory of special creation, it is necessary to provide a new one. The first step
toward an understanding of what constitutes a species is the admission of the existence
of subspecies. Two forms which are apparently very distinct, as Corvus corone and C.
cornix or Carduelis major and C. caniceps, are nevertheless found to be only
subspecifically distinct - a complete series of examples from one extreme form to the
other in each case being obtainable. These are produced by interbreeding® (SEEBOHM
1882a: 547).

He was the first ornithologist to emphasize geographical isolation as the conditio sine
qua non for speciation to occur and he came close to a biological concept of species
when he stated that in geographical isolation, the peculiarities of two forms may

»become so far separated, that should their areas of distribution again overlap they
will nevertheless not interbreed, and the two species may be considered to be
completely segregated“ (SEEBOHM 1881: X) and ,,species are so completely differentiated
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»

... that they may inhabit the same area without any cross-breeding between them

(SeEBOHM 1887: 63).
Die Vogel

der paldarktischen Fauna.

Systematische Ubersicht

der

in Europa, Nord-Asien und der Mittelmeerregion
vorkommenden Vogel.

Yon

Dr. Ernst Hartert.

Band L

Mit 184 Abbildungen.

——— @R

Berlin 1910.

Verlag von R Friedlinder und Sohn
Agents ln Londos: Witheeby & Co., 898 High Holborn.

Fig. 2. Title page of ErRNsT HARTERT’s Vigel der paliarktischen Fauna, vol. 1 (1903 - 1910), (ca
0,75 actual size).

SEEBOHM also discussed geographical variation (as opposed to individual variation) as
the basis of subspecies distinction and insisted that incipient species of birds exist in
considerable numbers, as predicted by DARWIN’s theories of evolution. SEEBOHM
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strongly voiced his opposition to the theoretical views of nearly all contemporary
systematists in Britain suggesting, e.g., that they ,be exiled to Siberia for a summer to
learn to harmonise their system of nomenclature with the facts of nature® (SEEBOHM
1882b: 503). I share ERNST MAYR ’s opinion on the historical significance of Seebohm’s
work:

“To me SEEBOHM has always been one of the greatest ornithologists of the last century
who never got the recognition he deserved. He said many intelligent things about
geographical speciation” (letter to STRESEMANN dated January 11, 1950).

Despite his thoroughly ‘biological’ views on microtaxonomic issues the impact of
SEEBOHM'’s publications on the next generation of British ornithologists has been quite
limited. However, another ‘outsider’ in England around the turn of the 20th century,
ErnsT HARTERT (1859-1933), picked up his message and carried it on. HARTERT’s main
work ,, Die Végel der paliarktischen Fauna“(1903-1922; Fig. 2) established the Seebohm-
Hartert ‘school’ of European ornithology and introduced a uniform concept of species
and subspecies in European birds. HARTERT’s species concept was a wide group concept
and, beginning in the 1880s, he applied the trinomial nomenclature for subspecies. In
1891 he stated: ,Subspecies are forms that are not yet sufficiently distinct to assign to
them the rank of species®, explicitly referring to the work of the North American
ornithologists of the Baird-Coues ‘school’ and to that of HENRY SEEBOHM in England
(HarTERT 1891: XIII). In Germany, O. KLEmNscumIDT, H. ScHaLow, A.B. MEYER and
C.E. HeLiMAYR applied a wide delimitation of taxonomic species in their publications
around 1900. Most British ornithologists who originally had rejected HARTERT’s views
(e.g- SCLATER 1904), increasingly conformed to his principles after 1910 (STRESEMANN
1951, 1975, HAFFER 1992a). North American ornithologists agreed with HARTERT
(1903-1922) when he united several European and North American representative
forms as conspecific, e.g. those of Podiceps grisegena, Branta bernicla, Melanitta fusca,
Circus cyaneus, Accipiter gentilis, and others. They disagreed, however, with HARTERT’s
inclusion of Parus sclateri in P palustris (1903-1922, p. 376), P atricapillus in P montanus
(p- 380), Sitta whitebeadi and S. villosa in S. canadensis (p. 335-336), Regulus satrapa in
R. ignicapillus (p. 394; HARTERT & STEINBACHER 1938, p. 203), Lanius ludovicianus in
L. excubitor, and Bombycilla cedrorum in B. garrulus (p. 456); see reviews of the various
instalments of HARTERT’s work in The Auk 1904-1912. The latter proposals by HARTERT
were not accepted in Europe either.

HARTERT was mainly a practical taxonomist who rarely pondered the theoretical
problems of species and speciation. Only in little known articles did he mention his
Lamarckian interpretation of the origin of geographical variation of plumage color
(HARTERT 1898: 26) and pointed out examples that supported the theory of geographic
speciation, e.g. Ficedula hypolenca and F albicollis (Fig. 3): “In view of the similarity of
[Ficedula albicollis] in its plumage color, breeding habits and life style with [F hypoleuca]
and with the somewhat intermediate [E h.] semitorquata, one cannot suppress the
feeling that [E albicollis] originated from a formerly geographically separated so-called
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Fig. 3. Distribution of the Ficedula hypoleuca species group. 1 E hypolenca, 2 F albicollis, 3 F
sermitorquata.

subspecies of [F hypoleuca). Later it invaded ... the range of [E hypolenca], where [E]
albicollis now occurs as a sharply separated so-called species side by side with [E]
hypolenca” (HARTERT 1910: 484). In a presentation “On oology and its scientific
significance”, HARTERT (1890: 41) referred to DARWIN’s theory of descent as “a theory
that, generally speaking, is hardly disputed by zoologists any longer, except in certain
details.” He also stated that natural selection explains the adaptive coloration of eggs
in various bird families. In his contribution to a discussion on “The effect of
environment on the evolution of species” at a BOC meeting, HARTERT (in ROTHSCHILD
et al. 1915: 132) cited as examples “my old favourites, the Crested Larks.” The
conspicuously different plumage colors of the various African forms of these larks
resemble the blackish, reddish or sand colored soils on which they live. Rather than
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2 Lamarckian mechanism to explain this coincidence, here he may have had natural
selection in mind, because ROTHSCHILD (p. 137) stated: “I think Dr. HARTERT’s meaning
is that the birds which do not resemble the soil die out through their inability to
contend with certain factors which produce the variation.”

Besides the work of the North American ornithologists of the Baird-Coues ‘school’
and that of HENRY SEEBOHM in England, the publications of his entomological colleague
KaRL JORDAN (1861-1959) were also important in developing HARTERT’s views. In
many respects JORDAN was the leader in matters of theory within the Tring
_triumvirate, ROTHSCHILD-HARTERT-JORDAN. In his later work, HaRTERT (1903: VI)
accepted JORDAN’s definition of the subspecies (in ROTHSCHILD & JorpAN 1903: XLII).
Around the turn of the century, KaRL JORDAN published several articles on the nature
of species and subspecies as well as on evolutionary factors and mechanisms
(summarized by MaYr 1955, 1976, GRANT 1994), thereby becoming the ,father of
new systematics“. His theoretical views were far in advance of his time. However,
because most of them were published in entomological revisions, their influence on
other zoologists was quite limited. JORDAN and HARTERT also influenced the views of
WaLTER ROTHSCHILD (1868 - 1937) who employed them at his private museum. His
niece, MIRIAM ROTHSCHILD (1983), prepared a marvellously written biography of War-
TER RoTHSCHILD with a full history of the Tring Museum and detailed chapters on
HARTERT and JORDAN.

I.A.2. The reactionary views of COUNT BERLEPSCH and ANTON REICHENOW

Hans CouNT BERLEPSCH (1850-1915), owner of a large bird collection in Hannoversch-
Miinden and later at Berlepsch Castle, his estate near Witzenhausen on Werra, and
ANTON REICHENOW (1847-1941), ornithologist at the Zoological Museum in Berlin
and President of the 5th International Ornithological Congress (1910), were leaders
of German ornithology at the turn of the century. In the 1870s and 1880s, both
began to apply trinomial nomenclature in their work on Neotropical and Afrotropical
birds. During the early 1890s, CouNT BERLEPSCH had friendly relations with HARTERT
and JorDAN and both these young zoologists came to Tring, England, through
BERLEPSCH’s acquaintance with W. ROTHSCHILD (and that of A. GUNTHER in London).
Around 1895, BErLEPScH distanced himself from his earlier taxonomic views and
those of SEEBOHM, HARTERT and the North American ornithologists. From that point
on, he delimited species taxa as narrowly as the British ornithologists, whose work
may have influenced him. BErLEPscH (1898, 1911) now considered all closely allied
geographical forms as morphospecies and grouped them around the oldest, binomially
named species within such a group. He considered the binomially named ‘main’
species and its associated trinomially(!) named morphospecies (‘Nebenarten’) as of
equal taxonomic rank (despite their different binomial and trinomial designations,
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respectively !). Contemporary ornithologists neither understood nor accepted this
rather strange taxonomic and nomenclatorial procedure, and it was simply overlooked.
BERLEPSCH’s protests against HARTERT’s (1897) proposal to repeat the name of the
nominate subspecies (documenting the subordination of the subspecies under the
species) died away unheard. Like most ornithologists on both sides of the Atlantic
Ocean, BERLEPSCH criticized DARWIN’s theory of natural selection and the selective
explanation of such a phenomenon as mimicry.

At the annual meeting of the DOG in Dresden (1897) where BERLEPSCH’s and HARTERT’s
views clashed, REICHENOW continued to advocate HARTERT’s views (/. Orn. 45: 507-
508, 1897). Soon after this meeting, however, his friend BERLEPSCH apparently convinced
him to join his reactionary camp (RercHENOwW 1901, 1911: 122, 1913: 57-58). BERLEPSCH
and REICHENOW are remembered in the history of ornithology for their narrow
morphological species concept (STRESEMANN 1951, 1975), although both had accepted
the theory of evolution and had once, over several decades (1870s to 1890s), actively
promoted the study of subspecies. Their later reactionary views on the species problem
and nomenclatural procedure brought them into conflict with the HARTERT ‘school’
including A.B. MEYER, ScHALOW, HELIMAYR (see Appendix IV.B.3,5-7), as well as
with TscHust and KLEINSCHMIDT. Although the latter two were typologists, they
delimited species taxa broadly like the members of the HarTERT group. Therefore
they all cooperated closely around 1900 in their struggles against the concept of the
narrow morphospecies concept of the Linnaeus ‘school” (p. 106).

ALEXANDER KOENIG (1858-1940) was an enthusiastic traveller and hunter who, between
1885 and 1913, brought together large collections of vertebrates and bird eggs during
his privately financed expeditions to various portions of North Africa, the Canary
Islands and several arctic islands (see Naturwissenschaften 28, 1940 and J. Orn. 89,
1941). He was not concerned with scientific problems of species and subspecies but
very interested in the nomenclature of birds’ names (see p. 130, 216, 412 and his
controversies with HARTERT and KLEINSCHMIDT in J. Orn. 73, 1925). KOENIG’s private
museum in Bonn that he donated to the State in 1929 and that was opened to the
public in 1934, eventually became one of the major zoological research institutions in
Germany (see Bonn. Zool. Monogr. 19, 1984).

I.A.3. The controversy between A. REicHENOW and C.E. HELLMAYR

As a student, CARL EDUARD HELLMAYR (1878-1944) went to Berlin from Vienna for
one year (1899/1900) to broaden his ornithological knowledge under ReicHENOW
who stimulated him to prepare a well received monograph on ‘Paridae, Sittidae and
Certhiidae’ (1903). In this monograph HeLiMAYR sided with HARTERT, as he had in
several earlier articles. At the same time, REICHENOW accepted BERLEPSCH’s views (see
above). The scientific and personal differences between REICHENOW and HELLMAYR
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increased in the following years and were noticeable in the German ornithological
literature of the first two decades of this century. The controversy ended when
RercHENOW retired in 1921 and HELMAYR went to the Field Museum of Natural
History (Chicago) in 1922. HELLMAYR published a series of important and still
frequently consulted monographs of regional avifaunas of the Neotropics and, between
1922 and his death in 1944, he completed the monumental ‘Catalogue of Birds of the
Americas’. His contributions to our knowledge of the systematics of the Neotropical
bird fauna equals or even surpasses HARTERT’s importance for the Palearctic avifauna.

I.A.4. Theoretical broadening of the Seebohm-Hartert ‘school’ through the work
of E. STRESEMANN, B. RENscH and E. Mayr

During the 1920s to 1940s, population systematics, or ‘new systematics’, gained
influence worldwide under the leadership of STRESEMANN, RENscH and MAYR . The
emphasis was on the biological species concept and broadly delimited species taxa.
Species were viewed as aggregates of populations that often vary clinally and are
genetically-reproductively isolated from other species. Character gradients within a
species may run in different directions and a group of populations designated as
‘subspecies’ may belong to different clines. Morphological, ethological, physiological,
biochemical and bioacoustic characteristics and their geographical variation were
increasingly taken into consideration. Other phenomena that were also studied in
detail included the population continuum, zones of secondary intergradation and
geographically isolated groups of populations. The publications of RENscH (1929a,
1934), MILLER (1941) and, in particular, MAYR (1942) were the first summarizing and
integrating manifestos of this broadened research tradition, which soon united most
taxonomists worldwide, including those outside ornithology. From 1937 to 1950 the
new systematics of the modern taxonomists (naturalists) were combined with
population genetics and paleontology in the synthetic theory of evolution (MaYr &
Provine 1980).

This theoretical broadening of the SEEBOHM-HARTERT ‘school’ through the
consideration of general systematic and evolutionary topics may be explained by the
more extensive university training of JORDAN, STRESEMANN, RENscH, and MAYR
compared to their predecessors. KARL JORDAN had completed his zoological studies
with a Ph.D. degree at Géttingen University; STRESEMANN had taken his Ph.D. degree
with RicHARD HERTWIG in Munich. He developed, through W. KUKENTHAL’s influence,
a broad holistic view of ornithology as a branch of biological science (HaFFER 1994b).
RenscH and Mavr did their graduate work (Ph.D.) at Halle and Berlin, respectively,
and were directly influenced by STRESEMANN from 1922-1923 onward.

ERWIN STRESEMANN (1889-1972) went to the University of Munich from Jena in 1909
where, under C.E. HELLMAYR , his ornithological teacher at the Zoological Staats-
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sammlung, he adopted the systematic principles of HARTERT. With HELLMAYR ’s help,
the twenty-year-old studied a small bird collection from the Moluccan Islands that he
visited in 1911. It was HELLMAYR who suggested that STRESEMANN should prepare
himself ornithologically for this expedition (and afterwards study his collections) at
the Rothschild museum in Tring, England and introduced him to HARTERT.

During the 1920s, after HELLMAYR left Germany for Chicago, STRESEMANN and HARTERT
became close friends. However, HARTERT as well as O. KLEINSCHMIDT were older and
more experienced colleagues in technical discussions rather than teachers (although
they also influenced STRESEMANN’s scientific views in various ways). A few weeks
before his death in 1972, STRESEMANN reread CARL HELLMAYR ’s letters of the 1920s
during this earlier collaboration and cited several passages in his last book review
(published in 1973).

When A. REICHENOW retired in 1921, STRESEMANN succeeded him as head of the De-
partment of Ornithology at the Zoological Museum in Berlin. ReicHENOW had opposed
his nomination, for a member of the HELLMAYR group in Munich was not welcome
in Berlin. However, when KUKENTHAL, Director of the Zoological Museum since
1918, and editor of the Handbuch der Zoologie, received the first portions of
STRESEMANN’s manuscript for the Aves volume in 1919, he was determined to bring
him to Berlin. From then on, the bird department quickly developed into a ‘mecca’
for ornithologists and a center of ornithological research and training. STRESEMANN
became an international leader, President of the 8th International Ornithological
Congress (1934), the ‘Pontifex maximus’ of German ornithology and one of the most
prominent special zoologists of the 20th century.

Soon after BERNHARD RENscH and ERNsT MAYR arrived in Berlin, in 1922/23, STRESE-
MANN invited these two young ornithologists to work as volunteers in his Depart-
ment. In later years, RENscH published important books and articles on the systematics,
geographical variation and speciation in birds and molluscs based on the principles of
the ‘new systematics’ (RENSCH 1929a, 1934). His distinction of Rassenkreis (polytypic
species) and Artenkreis (superspecies) is still valid (RENscH 1928, 1929a, MaYR 1963b,
1982). RenscH’s book on ‘Neuere Probleme der Abstammungslebye’ (1947; ‘Evolution
above the species level’ 1959, 1960) especially treated aspects of transspecific evolution
(macroevolution). As professor of zoology at the University of Miinster, RENscH and
his students investigated behavior, memory and concept formation in animals. Finally,
he attempted to unite evolution and natural philosophy in a general worldview (RENscH
1991, WUKETITS 1992).

The medical student ERNST MAYR was easily persuaded by STRESEMANN to major in
zoology and to become an ornithologist. Based on STRESEMANN’s and RENSCH’s
publications, ERNST MAYR carried out numerous taxonomic and zoogeographic studies
during the 1930s and later analyzed systematic, genetic and ecological aspects of
biological species as well as problems of geographical speciation (MAYR 1942, 1963b).
Through his contributions, geographical processes of (‘horizontal’) evolution and the



23

concept of biological species became central topics of the modern synthetic theory of
evolution during the 1940s and 1950s. During the 1930s, at a time when Lamarckian
and neovitalistic interpretations were still expressed, he emphasized the significance
of natural selection as an evolutionary mechanism and integrated population
systematics of the naturalists with the neo-Darwinian core of the new theory of
evolution.

Most of the contributions by STRESEMANN and RENSCH were written in German and
therefore are not well known internationally. However, their teachings on species and
speciation were introduced to the English-speaking world by their student and
colleague, ERNST MAYR . His personal relations with STRESEMANN and RENscH over
several decades and his worldwide contacts with numerous ornithologists and
evolutionary biologists allowed for the continuity of the Seebohm-Hartert ‘school’
to our days.Through MaYR ’s work at the American Museum of Natural History
(New York) and at Harvard University, this ‘school” contributed to the development
of a unified global approach to systematic zoology during the 1950s and 1960s. While
most zoologists know ERNST MAYR as an evolutionary biologist, only few are aware
of his close ties to German ornithology, brought about by his longtime friendship
with ERWIN STRESEMANN.

I.A.5. Current developments

Toward the middle of the 20% century, the differing views of systematists on the
nature of species and the delimitation of polytypic species taxa had stabilized under
the influence of ERNST MAYR ’s publications on the biological species concept. However,
since the 1980s a development within systematic ornithology can be discerned that
may lead, in the near future, to a subdivision of evolutionary microtaxonomy into
two different “schools”:

(a) that which accepts directly or indirectly the process of reproductive isolation
between taxa as the basis of delimiting species within faunas (the majority of
researchers) and (b) that which considers as species the smallest diagnosable taxa within
a cladistically determined evolutionary pattern (a minority of researchers).

Subspecies do not exist under the latter view (b). Other proposals between the broad
(polytypic) and narrow (monotypic) species concepts mentioned above suggest
combining subspecies in one species if and only if the resulting taxa are monophyletic;
paraphyletic taxa are not accepted as species. This method leads to intermediate species
limits.

These developments may result in a situation comparable to that which prevailed
during the 19% century, when the representatives of the Linnaeus ‘school” favored
narrowly delimited species units, those of the Pallas-Schlegel ‘school’ applied broad
species limits, and both views were connected by intermediate views of several other
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ornithologists. Approximately 20,000 bird species worldwide, perhaps many more,
would be recognized under the narrow version of the phylogenetic species concept
(instead of the ca. 9,000-10,000 currently recognized), because numerous subspecies
or subspecies groups would be elevated to species status. However, the morphologically
determined limits of narrow phylogenetic species are highly subjective. For this and
various other reasons, this school of thought probably will remain a minority proposal
(HAFFER 1992a, 1997b, O’HaRra 1993, KING 1996, MARTIN 1996 and SNow 1997; but
see ZINK & MCcKITRICK 1995, ZINK 1996, 1997).

In view of the wide variety of species concepts proposed during the last 15 years
(CLARIDGE et al. 1997, WHEELER & MEIER 1997), it would be premature and inadvisable
if the current stability and agreement of delimiting bird species would be upset at this
time of rapid development of taxonomic methods and thinking and a narrow version
of ‘phylogenetic species’ generally applied. This was certainly one of the reasons why
the authors of all recent ornithological textbooks and regional handbooks preferred
the traditional concept of biological species as a basis for discussing the avifaunal
diversity of the world (SBLEY & MoNROE 1990, DEL Hovo et al. 1992 {f.) or of individual
continents (BROWN et al. 1982 {f., RDGELY & TUDOR 1989, 1994, MARCHANT & HIGGINS
1990ff.). The biological species concept also continues to form the basis of global
conservation biology (CoLLAR 1996, 1997) because of (1) the sheer number of new
threatened taxa under a narrow phylogenetic species concept, (2) the time it would
take for any evaluation of phylogenetic species on a global basis to be completed and,
most importantly, (3) because of the problems of the limits of ‘diagnosability” under
the narrow version of the phylogenetic species concept. STOTZ et al. (1996: 118) also
used the biological species concept as the basis of their work on the ecology and
conservation of Neotropical birds stating that “we can more effectively discern patterns
useful in guiding conservation action by focusing on biological species.”

I emphasize, however, that many levels of differentiation at which species limits have
been proposed are biologically significant. It will be advisable, therefore, that these
stages of increased microtaxonomic differentiation continue to be analyzed at depth.
In this way, the conceptual relations among the various taxonomic categories and
their component taxa may be studied, and the various entities may be used in analyses
of the biogeographical and phylogenetic history as well as the ecological divergence of
genera and families of birds.

I.A.6. Summary and conclusions

The above historic presentation leads to the following, general conclusions:

(1) The successful Seebohm-Hartert ‘school’, over the course of more than 100 years,
exerted an ever increasing influence within ornithology and other branches of zoology.
STRESEMANN’s work affected ornithology profoundly. His students and coworkers,
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RenscH and MAYR , made major contributions to evolutionary biology and became
<architects’ of the synthetic theory of evolution.

(2) Several leading representatives of the Seebohm-Hartert ‘school’ were elected as
presidents of International Ornithological Congresses (HARTERT 1926, STRESEMANN
1934, Mayr 1962).

(3) The close personal contact between teacher and student led to the latter attaining
an advanced level of understanding at an early age: STRESEMANN was only 19 years old
when he met HELLMAYR ; RENscH and MAYR were 22 and 18 years old, respectively,
when they met STRESEMANN.

(4) The representatives of the Seebohm-Hartert ‘school” and other German
ornithologists close to this group carried out research worldwide. They not only
studied the Palearctic avifauna but also the avifaunas of the Neotropics (BERLEPSCH,
HaRTERT, HELLMAYR ) and the Oriental and Australasian Regions (HARTERT,
ROTHSCHILD, STRESEMANN, RENsCH, MAYR ). Most of them led or took part in
ornithological expeditions overseas.

(5) This chapter documents the importance of the work of private scholars and of
their private collections that, besides the public museums, advanced systematic
ornithology and influenced young scientists and their careers in Europe around 1900.
I emphasize in this respect the key position of CouNT BERLEPSCH who actively
encouraged HARTERT, JORDAN and KLEINSCHMIDT during the 1890s and the young
HeLimaYR from 1900 onward. WALTER ROTHSCHILD founded an early center of the
Seebohm-Hartert ‘school’, when he employed ErRnsT HARTERT in Tring in 1892.
Meanwhile, these private collections have been taken over by public museums where
they continue to be available for research: the SEEBOHM collection in the Natural
History Museum, London (Tring), the RoTHscHILD collection in the American Mu-
seum of Natural History (New York), the TscHus! collection in the Natural History
Museum (Vienna), the KOENIG collection in the Museum A. Koenig (Bonn), the
KLEmscHMIDT collection in the Museum A. Koenig (Bonn) and in the Staatliches
Museum fiir Tierkunde (Dresden), the BERLEPSCH collection in the Senckenberg Mu-
seum (Frankfurt am Main).

(6) The well-to-do private scholars and collectors SEEBOHM, BERLEPSCH, TscHUsI and
RoOTHSCHILD attended some university courses in their youth. However, none of them
completed an academic science education; this was also true for HarTERT, KLEINSCHMIDT
and HELLMAYR . This fact may be one reason for (or consequence of) their primarily
practical interests. They published voluminous regional avifaunas without drawing
general systematic and zoogeographical conclusions or explaining the theoretical
concepts underlying their work. SEEBOHM was an exception in this respect. He
published detailed discussions of individual and geographical variation in birds and
on his views concerning problems of speciation and evolution (1881, 1882, 1882-
1883, 1887). HeLLMAYR made some zoogeographical remarks on the Amazonian
avifauna (1912) and, in a paper on antbirds (Formicariidae), he discussed the fact that
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in several species only females vary geographically (in contrast to the males that vary
little or not at all), a phenomenon he designated as ‘heterogynism’ (1929). KLEINSCHMIDT
contributed important studies of the geographical variation in many Palearctic bird
species. He was a theologist and country parson and his interpretations were natural-
philosophically and ideologically oriented and had their roots outside the natural
sciences. If we leave KARL JORDAN as an entomologist aside, ERWIN STRESEMANN was
the first fully trained zoologist, followed by B. RENscH and E. MAYR .

(7) The scientific views of several representatives of this ‘school’ were not constant
over their lifetimes. In the beginning, STRESEMANN, RENsCH and MAYR advocated
Lamarckian (Geoffroyian) interpretations, like their older colleagues and the majority
of zoologists during the early decades of this century (when the effect of selection
was considered as of minor importance). The results of population genetics during
the 1930s, turned them into convinced natural selectionists, although STRESEMANN
continued to ponder the possibility that additional and still unknown evolutionary
factors are at work.

(8) Possibly it requires the continuous work of several generations of scientists who
steadily advance their predecessors’ frontiers of knowledge, to become as successful in
science as the later representatives of the Seebohm-Hartert ‘school’.

I. B. Erwin Stresemann — species, speciation and the
Stresemann ‘school’

ERWIN STRESEMANN, Secretary General, President and Honorary President of the Deut-
sche Ornithologen-Gesellschaft (DO-G) for 50 years, was one of the outstanding
ornithologists of the twentieth century. During the 1920s and 1930s, he initiated the
transformation of ornithology into a branch of modern biological science (Mavr
1969b). This he accomplished by adding avian physiology, functiogal anatomy, ecology
and behavior to traditional ornithology when he published his masterpiece, the seminal
volume on ‘Aves’ (1927 - 1934) in the Handbuch der Zoologie. He also skillfully edited
two ornithological journals, supervised a long series of Ph.D. dissertations and
encouraged a number of other projects. The festschrift for STREsSEMANN’s 60th birthday
entitled ‘Ornithologie als Biologische Wissenschaft’ (MaYR & ScHUZ 1949) acknowledged
this major achievement. He was a zoological generalist who covered the entire field of
ornithology stating as President of the 8 International Ornithological Congress in
1934:

“What we aspire to in the end is, after all, to learn something that we can include into
our biological world view; basically, we wish not to know much [many isolated facts]
but to be able to comprehend the interrelations of all living beings better than before”
(Proc. 8 Int. Orn. Congr., Oxford 1934, p. 22, 1938).
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STRESEMANN’s research interests included systematic and regional ornithology,
zoogeography, faunistics and general ornithology, as well as the study of plumages
and molt and the history of ornithology. He covered these fields of inquiry
simultaneously, but with varying empbhasis, from the beginning of his career in the
1910s to the last years of his life (Fig. 4). The 1920s and 1930s comprised the peak of
his scientific activity when he published a large number of systematic and regional
articles, most of them concerning the Old World avifaunas of the Palearctic and
Oriental Regions. Earlier, beginning in 1912, he studied and published on the avifaunas
of several Indonesian islands (Bali, Ceram, Buru) that he had visited himself.
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Fig. 4. Publications of ERWIN STRESEMANN in his main fields of research during the period 1906
- 1972 (data from JAHN et al. 1973). B book (the Aves appeared 1927 - 1934). He published
additional papers in other fields, e.g. ethnology and linguistics of native Indonesian tribes, and
issued numerous statements as editor of several journals besides innumerable critical reviews.

Also in 1912, he had been asked to contribute to a planned Practical Handbook of
German Ornithology’ (O. le Roi, ed.) and began to collect data for his assigned region
of Alsace-Lorraine, a German province until that time. During his faunistic research
in conjunction with this project, STRESEMANN studied the early publications of Jo-
HANN HERMANN (1738-1800), professor of zoology in Strasburg, including his “Tzbula



28

Affinitatum Animalium’ (1783). This book had nomenclatural implications
necessitating changes of several scientific names of German birds (as mentioned in
some of his letters to HARTERT, see below). From that time onward, STRESEMANN took
into consideration the historical and, if required, the nomenclatural implications of
his research. In 1914, he published an erudite historical study on the knowledge of
birds of paradise available during the 16th century.

In 1925, he surprised H. ScHALOW, the German senior ornithological historian at that
time, with his ‘Contributions to the history of German ornithology’ (see Appendix
IV.B.13). Beginning in 1919, STRESEMANN’s discussions of the nature of species and of
the process of allopatric speciation forged a link with genetics and evolutionary biology
which will be discussed below. The invitation by the editor of the German Handbook
of Zoology (Professor W. KUKENTHAL), in 1914, to contribute the section on ‘Aves’, led
to his major contributions to general ornithology and to the foundation of the Strese-
mann ‘school’. Because of the difficult situation after World War II, STRESEMANN
turned his main research interest to historical investigations publishing many studies
including his elegantly written classic work Die Entwicklung der Ornithologie’ in
1951 (an English edition under the title ‘Ornithology from Aristotle to the Present’
appeared in 1975). During the last decade of his life, he and his wife VEsTa investigated
the patterns of feather change (molt) in all groups of birds through meticulous studies
of material from many museums of the world. In their major monograph (1966) they
also analyzed several general aspects of plumage changes including feather growth,
the relations between the molt of wing and tail feathers to that of body feathers,
between molt and migration, molt and breeding biology, and the periodicity of molt
cycles. In subsequent years they added many details of the molt in songbirds which at
first had seemed quite uniform in their molt pattern but turned out to be rather
variable in this respect.

I.B.1. Species and speciation.

STRESEMANN'’s earliest publications dealt with faunistic observations on Heligoland
and in Bavaria; in 1910, he reported on his bird ringing activities. The collections
which he brought back from his Moluccas expedition (1910 - 1912) directed his
attention to the systematics and zoogeography of the birds of this tropical region and
after World War I, he investigated similar problems in Palearctic birds. After joining
the Zoological Museum in Berlin in 1921, he published on the birds of Sumatra and
New Guinea quickly turning his attention to an analysis of polymorphic bird species.
Almost from the start, his work was guided by general biological considerations like
the nature and the origin of species.

The problems of a theoretical species concept and of a natural delimitation of species
taxa in richly differentiated groups of birds were at the center of ERWIN STRESEMANN’S



29

systematic research. As an evolutionist and Darwinist, he believed in an explanation
of the biological world by natural processes and was convinced of a phylogenetic
relationship of all species and higher taxa of animals. When he was HELLMAYR’s student
in Munich (1909-1910), he adopted the taxonomic principles of SEEBOHM and HARTERT,
including a fairly broad species limit. The influence of some of O. KLEINSCHMIDT’s
taxonomic ideas is also noticeable in STRESEMANN’s early publications. Figure 5 presents
an overview of STRESEMANN’s changing views on species limits and mechanisms of

evolution.
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Fig. 5. ERWIN STRESEMANN’s changing interpretations of the species concept, speciation and
evolutionary mechanisms during the course of his career.

Formenkreis: In his first taxonomic articles, STRESEMANN (1916: 277-278) combined in
a collective species ,all forms ... that presumably are derived from a common ancestral
form and still replace each other geographically. Therefore I designate such forms
trinomially even in those cases when they have developed characters in insular isolation
that make them appear to the systematist as good species. ... The trinomial
nomenclature is applied to illustrate phylogenetic relationships as far as they can be
traced with certainty.“

The level of genetic differentiation of the various geographical representatives, i.e.
their hybridization or their exclusion without hybridization, respectively, along their
contact zones was a distinction unknown in those years, and did not enter this
definition. STRESEMANN considered the species as a phylogenetically derived group of
morphologically similar and still geographically representative ‘forms’. He frequently
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delimited species very broadly, as did KrLemscHMIDT his Formenkreises. STRESEMANN
applied some of the taxonomic principles of the Formenkreis theory, however, without
accepting its underlying theoretical (typological) premises.

In those years, STRESEMANN (1916) treated as ‘conspecific’, under the binomial
designation Corvus coronoides, numerous, variously differentiated, geographical forms
that he himself and other authors later subdivided into five different biological species.
As discussed below, STRESEMANN realized in 1925 that his ‘species’ (as well as
KremscuMIDT’s Formenkreises) frequently comprised conspicuously different ‘forms’
which, based on a biological view, should be considered as different species.

Biospecies: As MAYR pointed out repeatedly (1942: 119, 1957a: 17, 1982a: 273), STRE-
SEMANN clearly discussed the basis of the biological species concept in several articles
that appeared in 1919 and 1920:

»Forms that, under natural conditions, pair successfully through generations, represent
together a species regardless of their morphological differences, ... whereas all forms
that under natural conditions maintain themselves side by side without intergradation,
are specifically distinct“ (STRESEMANN 1920a: 151 - 152) and ,forms of the rank of
species have diverged from each other physiologically [= reproductively] to such an
extent, that they can come together again [after the removal of the geographical barrier]
without intergradation ... Morphological divergence is thus independent of
physiological [ = reproductive] divergence” (STRESEMANN 1919a: 64, 66). ,,Sexual affinity
and sexual aversion, respectively, under nat# ral conditions is considered as the
test for the [specific or subspecific] relationship of two forms“ (STRESEMANN 1920a:
151).

He knew that species could be very different from or very similar to each other, i.e.
morphology is not a measure of species status. In the case of insular (allopatric)
distribution of the related forms their status as subspecies or species should be deduced
on the basis of the following auxiliary criteria (STRESEMANN 19214 66): (1) Similarity
or dissimilarity in morphological and other biological characteristics (ecological
requirements, voice, etc.), (2) overlap or nonoverlap of individual variation in several
characteristics, (3) comparison with other congeneric forms that are in contact and
either hybridize as subspecies or overlap their ranges as species.

STRESEMANN (1920a: 151) acknowledged that his species concept agreed with that of
LupwiG Prate (1913, 1914: 117, 123, 149) who had stated that members of the same
species recognize each other as belonging to the same reproductive community.
Therefore species exist independent of scientific differentiation. The biological species
concept of the entomologists KARL JORDAN and E.B. PourTon in England was then
probably unknown to him, although JorDAN and STRESEMANN had met in Tring; the
zoological sciences of entomology and ornithology were much “farther apart” in
those years than they are today.
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Broadly delimited species taxa: During the early 1920s STRESEMANN continued to delimit
species very broadly assuming that all representative taxa (forms, subspecies) intergrade
in areas of contact or, in allopatric forms, would hybridize if they came into contact.
Thus he stated with respect to a group of island forms of birds in the Malay A rchipelago:

Our Formenkreis (species, Realgattung) ... is composed of subspecies of which we
~ssume that they would intergrade with their neighboring races if a land connection
would appear® (STRESEMANN 1921: 67) and at the International Ornithological Congress
in Copenhagen (1926) he declared with respect to a group of related taxa in tropical
Africa: , We must assume that [the geographical representatives of this species] are still
very close physiologically [= reproductively] and intergrade where they meet, 1.e.
their ranges fuse, so to speak, where they come together” (STRESEMANN & GROTE
1929: 362). These assumptions underlie the taxonomic revisions and broad species
limits in Accipiter (STRESEMANN 1923a, 1924c), Evemophila alpestris (1924a), Circus
aeruginosus (1924b), Hieraaetus pennatus (1924c), Spizaetus nipalensis (1924c), Falco
peregrinus (1924¢), and Lanius cristatus (1927b). He explained his taxonomic principles
in a note on ‘Scientific nomenclature’ (1924¢) and felt “the Formenkreises indicate
the true limits of species as they exist today” (1926a: 228). He expressed his enthusiasm
regarding a broad delimitation of species in a review of the ‘Development of the
concepts of species, variety, subspecies in ornithology’ as follows:

, The well equipped ornithologist of our days may dare to pursue in bold moves the

arrays of taxa (Formenketten) over extensive geographical space and jump across
distributional gaps without having to fear that the threads in his hand get entangled®
(written in 1924 but not published until 1927a: 8).
Nevertheless, this enthusiasm was soon dampened by the discovery of new facts. In
1925-1926 he realized that many representatives actually replace each other
geographically without intergradation along the contact zones and therefore, according
to his biological-“physiological” concept, represent species rather than subspecies.
The species in ‘Aves’ (p. 6, 634, and 649) is still that of the broad Formenkreis (sensu
STRESEMANN), because most of the text was written prior to 1927. An illustration of
the transitional nature of the ‘Aves’ in this respect is found on p. 691 where, in the
earlier legend of the distribution map dated 1927, the Red-backed Shrike (Lanius
collurio) and the Brown Shrike (L. cristatus) are considered to be subspecies of one
species unit (L. cristatus), whereas both are labelled as separate biological species in
the later legend published in 1933 (Figure 674). In later years, he separated L. isabellinus
as a third species from L. collurio, as is also done in modern treatments of this group
(e.g- GLuTz & BAUER 1993). STRESEMANN continued to use the term Formenkreis on
several occasions in an informal and descriptive sense to denote a group of
geographically representative taxa (species and subspecies).

Intermediate and narrowly delimited species taxa: While analyzing continental Formen-
kreises, STRESEMANN learned of several cases where two geographically representative
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forms do not hybridize or do so only rarely along their zones of contact, e.g.
Dendrocopos major/D. syriacus (1925¢), Coracias garrulus/C. benghalensis (1925c),
Dryoscopus pringlii/D. cubla (STRESEMANN & GROTE 1929: 372). In the buzzards Buteo
buteo/B. vulpinus, the populations hybridize in certain portions of the contact zone
and do not intergrade in other portions. As he commented on this situation (1925b:
307): ,Let us frankly admit: This is a borderline case between species and subspecies.“
Previously, STRESEMANN (1920b: 204) had considered the woodpeckers Dendrocopos
major and D. syriacus as ‘conspecific’ members of the same Formenkreis but now
recognized that, under his concept of the species as a reproductive community, these
two taxa represent ‘already’ separate species (STRESEMANN 1925¢). This case illustrates
graphically the difference between STRESEMANN’s theoretical biospecies concept (leading
to intermediate or rather narrow limits of species taxa) and that of KLEINSCHMIDT’s
typological (essentialistic) concept of the Formenkreis (leading to broadly delimited
Formenkreis taxa). Non-hybridizing vicariant forms represent parapatric species but
belong to the same Formenkreis and are labelled trinomially (like subspecies). In
other words, KLEINSCHMIDT’s Formenkreises may comprise more than one biological
species.

From 1927 onwards, STRESEMANN delimited species taxa narrower than in earlier years
and emphasized increasingly ecological criteria in judging the taxonomic status of
geographical representatives. Whereas he had considered, e.g., Temminck's Horned
Lark (Eremopbhila bilopha) as a subspecies of the Horned Lark (E. alpestris) in 1924, he
designated it as a seperate species in 1927 (contra HARTERT; see J.Orn. 75, 1927) because
of their ecologically different habitats in Northwest Africa (lowland desert versus
highland areas). After 1930 he distinguished (1930b, 1931b and later) between inde-
pendent species without closely related representatives and those species that form an
‘Artenkreis’ (RENsCH 1928, 1929a; superspecies MAYR 1931). For STRESEMANN (1936b:
156) it became ,,pretty certain that many [allopatric] representatives at present regarded
as subspecies would behave like so-called ‘true species’ if nature gave them a chance of
settling in the same area“ and he corrected repeatedly his earlier view: ,The new
systematics has become more cautious and the number of ,good species” therefore
gradually increases again instead of decreasing. ... In many cases the fact that two
forms breed in the same area [without intergradation] provides a positive species
criterion“ (STRESEMANN 1940).

He agreed wholeheartedly with AMADON’s (1966) proposal to formalize the application
of the superspecies concept in taxonomy through the use of square brackets which
“will remove the temptation to treat as subspecies various allopatric forms which are
so distinct as to make such a procedure questionable” (Appendix IV.B.27, p. 956).
Until the end of his life STRESEMANN consistently applied the principles of the biospecies
concept and of an intermediate (or occasionally rather narrow) delimitation of species
taxa. This is documented by a long letter he wrote to a member of the DO-G on 21
October 1970 regarding the application of modern biological concepts with which
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he fully agreed (Appendix IV.B.28). He also emphasized repeatedly the frequent
occurrence of borderline cases between subspecies and species, as well as the difference
between the occasional or restricted hybridization between certain species in contact
(e.g. Lanius collurio/L. isabellinus) and the true intergradation of subspecies (see also
p. 957). Regarding the nomenclature of species names, STRESEMANN applied strict
priority during the 1920s (as HARTERT and HELLMAYR were doing at that time). Later,
however, he realized that this principle does not lead to the desired stability of
nomenclature and favored the preservation of well established names (nomina
conservanda; see, e.g., Proc. 8th Int. Ornith. Congr. (1934), p. 202, 1938; p. 605).

Speciation: During his entire career, STRESEMANN supported the interpretation of the
origin of species from small and geographically isolated populations (geographical or
allopatric speciation), as developed during the 19* century by, e.g., MORIZ WAGNER
and Joun T. GuLick. In his first major article (1913: 379) he discussed primary and
secondary disjunctions leading to speciation: (1) Dispersal or transfer of individuals
across a preexisting barrier and (2) orographic changes within the distribution area of
a parental species that develop into a barrier completely separating the previously
continuous and conspecific populations. The separated populations deviate from each
other and may develop characteristics eventually enabling them to invade each other’s
ranges without hybridization (i.e. after they attained species status).

In the years following World War I, STRESEMANN (1919¢,d,e) analyzed this model of
speciation on the basis of several representative subspecies and species of birds that
had established contact in central Europe: (1) Racial intergradation along secondary
contact zones (hybrid zones) between well differentiated forms that met before they
had attained reproductive isolation and species status (e.g. forms of Corvus corone,
Sitta europaea, Aegithalos caudatus, Turdus ruficollis, Motacilla flava, Pyrrbula pyrrbula).
(2) Partial overlap of the distributional ranges of representative forms without
hybridization after they attained reproductive isolation and species status (e.g. Certhia
brachydactyla/C. familiaris, Luscinia megarhynchos/L. luscinia). Stimulated by
KLemscHMIDT’s (1911, 1913: IV) paleogeographic interpretation of the origin and
current distribution of certain subspecies pairs, STRESEMANN (1919a) developed a
zoogeographic model of speciation in Palearctic birds. He postulated that the ancestral
populations of the variously differentiated forms (subspecies and species) had been
isolated in ‘refuge areas’ during one or several glacial periods of the Pleistocene and
had followed the northwardly expanding vegetation zones during post-Pleistocene
time establishing secondary contact in central Europe. Later, this model was discussed
favorably and complemented with additional examples by several authors (SaLomon-
SEN 1931, REmIG 1937, Voous 1947, MAYrR 1951a, DE LaTTIN 1957, 1967, SUDHAUS
1995; objections raised by STEINBACHER 1943, 1948 are not valid). KLEINSCHMIDT (Parus
Acredula, Berajah 1929) and PEUs (Bonn. Zool. Beitr., Sonderband 1954, p. 8 - 9) also
criticized STRESEMANN's historical interpretations regarding the origin of geographical
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variation in the European populations of the Long-tailed Tit (Aegithalos candatus)
and the Bullfinch (Pyrrbula pyrrbula), respectively. However, these criticisms did not
invalidate the theory itself of Pleistocene speciation and subspeciation in European
birds. Snow (Ibis 95, 1954, p. 339) interpreted the geographical variation in the Bullfinch
ecologically through selective adaptation of populations to the gradually changing
environmental conditions in Europe.

In his handbook on ‘Aves’, STRESEMANN (1931: 644) reemphasized that speciation
occurs only through spatial separation of populations (either jump dispersal or
disruption of the continuous range of the parental species) and pointed out the
particularly favorable conditions for speciation in island archipelagoes like the Ha-
waii or Galapagos Islands where only few individuals of an ancestral species had arrived.
Active dispersal of members of this species over most or all islands in the archipelago
led to the development of several island subspecies and eventually species. Each of
these new species may have repeated additional cycles of speciation, a process still
continuing today (also STRESEMANN 1936a).

Considering the course of ecological segregation in speciating populations STRESE-
MANN (1939: 360) concluded:

“The correspondence of two forms based on phylogenetic relationship may have
been reduced to a correspondence of only their ecological requirements with, at the
same time, divergent differentiation of their sexual activities. Two forms at that stage
of differentiation compete with each other for space and where they meet during
range expansion, they abut sharply against each other without forming hybrids. ...
Examples of such situations are probably much more common than currently known.”
STRESEMANN'’s prediction of a common occurrence of such parapatric species (as they
are designated today) in the avifaunas of the world has been amply confirmed in later
decades (HAFFER 1992b). However, when he implied (1943) that a preference for diffe-
rent habitats may lead to full speciation in birds, MaYR objected stating: ,I am
convinced that all the facts of genetics make this impossible. The genetic basis for
effective ecological differences can develop only during chorological separation® (letter
December 22, 1945).

I.B.2. Zoogeography

Beginning with his work on the systematics and speciation in Indonesian and Palearctic
birds just before and after World War I, STRESEMANN developed an historical-dynamic
method of zoogeographical analysis that contrasted with the static, regional-
geographical approach of earlier workers. His new method stressed the need to examine
entire faunas including the dispersal abilities and distributional ranges of each species
as well as the ecological and geological history of a particular region to understand the



35

zoogeographical history and differentiation of a group of animals as a dynamic and
continuing process.

Fig. 6. Distribution of the Puff-backed Shrikes, Dryoscopus cubla group: 1 D. senegalensis, 2 D.
gambensis, 3 D. cubla, 4 D. pringlii (from STRESEMANN & GROTE 1929, modified after HALL &
MOoREAU 1970; sketches of male birds added; females are more different from one another than
males).

At the 6% International Ornithological Congress in Copenhagen (May 1926), he
presented a model of speciation in Afrotropical birds that was based on low-latitude,
climatic-vegetational changes during the Tertiary-Quaternary (STRESEMANN & GROTE
1929). He suggested that complexly differentiated assemblages like the Puff-backed
Shrikes (Dryoscopus cubla group, Fig. 6) originated from a common ancestor whose
range was split repeatedly into several distributional ‘islands’, in this way permitting
the differentiation of the component forms in response to the varying selection
pressures and duration of their geographical isolation. The fragmentation (vicariance)
of the ancestral range and the later range expansion and secondary contact of the
newly differentiated forms was presumably caused by repeated fluctuations in the
tropical climate and vegetation in response to more humid and drier phases during
the Tertiary - Quaternary, as discussed by LONNBERG (/. Orn. 74, 1926). The tropical
rainforest probably extended its distribution from around Lake Victoria southward
and eastward (toward the coastal lowlands near the Indian Ocean) during humid
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Fig. 7. Patchy distribution patterns of some species and subspecies of Afrotropical birds which
ERwWIN STRESEMANN used, among other examples, to discuss his interpretation of speciation
based on climatic-vegetational fluctuations during the geological past: A Blue-headed Coucal
(Centropus monachus, 1) and Coppery-tailed Coucal (C. cupreicandus, 2). B White-headed
Barbet (Lybius leucocephalus); 1 L. I. leucocephalus + ademanae,2 L. I. senex,3 L. . albicauda +
lynesi, 4 L. I. leucogaster. C Vieillot’s Black Weaver (Ploceus nigerrimus, 1) and Chestnut
Weaver (P rubiginosus, 2). D Lesser Blue-eared Glossy Starling (Lamprotornis c. chloropterus 1,
L. c. elisabeth 2) and Sharp-tailed Glossy Starling (L. acuticandus, 3) (from STRESEMANN & GROTE
1929, modified after Fry, Kerrh & UrsaN 1988 [A and B] and HaLL & MoreaU 1970 [C and DJ;
sketches of male birds added).
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climatic periods, thereby separating and permitting the differentiation of nonforest
animals in geographical isolation on either side of the expanded forest blocks. In
many cases, the newly differentiated forms later established secondary contact near
the Atlantic coast and/or around Lake Victoria, when the forests had retreated again
during a later dry climatic period. In other groups inhabiting fairly dry steppe country,
some representatives are still separated by vast distances from their closest relatives
(e.g. L. I leuncogaster in the Lybius leucocephalus group). STRESEMANN applied this
dynamic interpretation to several other assemblages (Fig. 7) and emphasized the
existence of borderline cases between the subspecies and species stages of differentiation.
Thus Dryoscopus pringlii, which is locally sympatric with D. (cubla) affinis in eastern
Africa, cannot be included in D. cubla and has reached species status. In view of
several areas of sympatry (e.g. near the mouth of the Congo River), the senegalensis-
and cubla-groups are also specifically distinct. In concluding this important, but little
known article STRESEMANN stressed that the analysis of groups of closely related
representative forms, regardless of their status as subspecies or species, permits a better
understanding of the problems of speciation and zoogeography.

He did not publish further studies on the African avifauna along these lines but
returned to the same subject in a more comprehensive manner in his zoogeographic
analysis of the avifauna of the Malay Archipelago that forms the introduction to his
treatment of “The birds of Celebes” (. Orn. 87, 1939). In this magnificent work he
emphasized the need to take into consideration the possibility of ‘active’ range
expansion of island birds across ocean barriers and montane birds across lowland gaps
without the need to postulate the former existence of landbridges or mountain bridges,
respectively, as was done by many previous zoogeographers (including REnscH, 1936b,
in his book on the Sunda Arc). On this basis STRESEMANN discussed the ecological
requirements and presumed zoogeographical history of nonforest and forest birds of
the Malay Archipelago. Endemic species and subspecies of grassland birds clearly
indicate that portions of this forest region have been covered with savanna vegetation
at least since the Late Tertiary and thus permitted the differentiation of these endemic
taxa to take place. Savannas are not exclusively man-made (as was claimed by most or
all botanists until that time), although they were enlarged through deforestation.
STRESEMANN concluded that, besides sea-level changes, several strong humid and dry
climatic periods alternated during the Pleistocene and probably led to drastic
vegetational fluctuations in the distribution of forest and nonforest vegetation and
corresponding faunal movements and speciation through range fragmentation in forest
and nonforest animals. Nonforest birds of southern China probably reached the
grassland regions of eastern New Guinea by following a discontinuous “grassland
route” through Taiwan - Philippines - Celebes (Sulawesi) - Moluccas - New Guinea
(Fig. 8). Other birds probably used this “route” in an opposite direction expanding
their ranges from Australia northward. In discussing these issues with STRESEMANN,
MaYR suggested that “at some time in the past there was a drier zone along the north
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Fig. 8. Distribution and presumed dispersal routes (arrows) of two grassland species in the
Malay Archipelago and New Guinea. Above: Pied Bushchat (Saxicola caprata) with subspecies
bicolor (1), caprata (2), albonotata (3), pyrrhonota + frankii (4) and aethiops (5). Below:
Goldenheaded Cisticola (Cisticola exilis). From STRESEMANN (1939); sketches of male birds added.
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Fig. 9. Distribution and presumed dispersal routes (arrows) of several related species of parrots
and pittas in the Malay Archipelago (from STRESEMANN 1939; sketches of birds added). Above:
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coast of New Guinea which was the immigration route ... I am fairly convinced that
these species reached eastern New Guinea via the Moluccas and western New Gui-
nea: Saxicola caprata, Merops philippinus, and Lanius schach” (see p. 509). STRESEMANN
also discussed in this work members of species pairs that have reached genetic-
reproductive isolation from each other but are still so similar in their ecological
requirements that they compete and, for that reason, exclude each other geographically.
This explains why in many archipelagos each island is occupied by only one of these
relatives. Such groups or pairs of competing species include not only closely related,
but also more distantly related forms. An example of the former are the pittas Pitta
sordida/P. maxima/P, versicolor and of the latter the parrots Tanygnathus sumatranus/
T. megalorbynchus (Fig. 9); see also p. 508-512.

Earlier, his study of bird collections from various portions of New Guinea had served
as a basis for zoogeographical discussions of the avifauna of this tropical island (STRE-
SEMANN 1923b, 1936c). The ‘wall’ of the central mountain range of New Guinea rises
to over 2000 m elevation separating, along almost 2000 km, the northern from the
southern lowlands. Interesting contact zones between hybridizing and non-hybridizing
representatives of lowland birds are found near the western and eastern ends of these
mountains, as STRESEMANN (1936c¢) explained on the basis of many examples from the
‘neck’ region of northwestern New Guinea (south of the Geelvink Bay). He concluded
this discussion stating: ,The lowlands south of the Geelvink Bay are of special
zoogeographical significance because here the ranges of eastern, western and southern
subspecies [and species] adjoin. Their varying behavior along these contact zones
[intergradation, overlap, or geographical exclusion] poses numerous important tasks
for the ornithologist. To study these situations would presently be indeed much more
rewarding than the search for unknown or rare species ! (p. 185). This statement has
a very modern ring considering that, at that time, the main objectives of zoological
expeditions were still the discovery of new species of animals.

STRESEMANN’s dynamic-zoogeographical interpretations of the faunal movements and
speciation in tropical Africa, the Malay Archipelago, and in New Guinea were

(cont. Fig. 9) Distribution of Miiller’s Parrot (Tanygnathus sumatranus) and Great-billed Parrot
(T megalorbynchos) with subspecies megalorbynchos (1), affinis (2), subaffinis (3), bellmayri (4),
sumbensis (5), floris (6), djampeae (7) and viridipennis (8). In both species plumage color is green
above and more yellowish below, rump blue and bill red. Expanding from Halmahera, 7 m.
megalorlynchos intruded into the range of T’ sumatranus displacing it completely on the islands
between North Celebes (Sulawesi) and Sangir (name of subspecies 4 added). Below: Hooded
Pitta group Pitta sordida (— , and a), P maxima ( ....... and b) and P versicolor ( -e-e-e-e ), the
latter species with the following subspecies: versicolor (1), concinna (2 and c), elegans (3), vigorsi
(4), virginalis (5), iris (6). Open triangle indicates white throat, solid triangle black throat, solid
and white triangle indicates throat white and chin black; crossing dispersal routes in the eastern
Malay Archipelago probably refer to migrating individuals rather than true dispersal. Forms 1
(P. wversicolor), 2 - 5 (P, elegans), and 6 (R iris) are currently treated as separate species.
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pioneering contributions in those years. The premises of his zoogeographical work
were based on the effects of climatic-vegetational fluctuations during the Tertiary-
Quaternary which have been amply confirmed for Africa (MOREAU 1966) and South
America (HAFFER 1969, 1997c)and are beginning to be studied in some detail for the
Malay Archipelago (MORLEY & FLENLEY 1987, BRANDON-JONES 1996).

L. B. 3. Evolutionary mechanisms

STRESEMANN Was a neo-Darwinist from the mid 1930s onward, a standpoint that he
had reached over several other interpretations. Orthogenetic and mutationist views
underlie his early evolutionary ideas followed by Lamarckian and neo-Darwinian

theories (Fig. 5).

Orthogenesis (1910 - 1917): STRESEMANN considered the amazing similarity in plumage
color and pattern among certain sympatric species of orioles (Oriolus; Oriolidae) and
honeyeaters (Philemon, Meliphagidae) on the Moluccan Islands to be ,the result of
independent convergence of orthogenetic trends that these genera follow* (1914: 399
- 400). He banished WALLACE’s (1869: 305 - 307) selectionist interpretation of this
mimetic situation ,to the realm of unlimited imagination® because of an apparent
lack of obvious selection pressures (that were only recently identified as the attacks
by the noisy honeyeaters on the mimicking orioles; DiamoND 1982). The variation of
iris and plumage color in the Asiatic and Australian species of the Corvus coronoides
group was, according to STRESEMANN (1916), also due to orthogenetic trends.

Mutationism (1918 - 1927): STRESEMANN’s investigations of polymorphic species of
birds (where he labelled different morphs as ‘mutants’ or ‘mutations’) linked
ornithology with genetics. He traced the relative frequency and distribution of such
morphs within the populations of a species (summaries 1925a, 1926b) and discussed
in several cases the underlying heritable factors.

However, he did not ,believe that ,sports“, mutations, will establish good species, if
they arise in the midst of normally coloured individuals® and he referred to ,mutations
which cause a gradual effect, though every single mutation means a — very slight —
sudden change of the appearance of the bird.“ He further emphasized that ,only a
very long and complete geographical separation of the descendants from the same
ancestors may have caused the rise of such important differences (now clearly
manifesting themselves in sexual aversion)“ as between the members of species pairs
like Regulus regulus / R. ignicapillus, Certhia brachydactyla / C. familiaris, Parus
atvicapillus / P palustris, and Manucodia chalybatus / M. jobiensis (see letter to
MEINERTZHAGEN, December 1921; App. IV.B.14 b, p. 927). On the other hand, he
conceded that ,perhaps in some rare cases, a certain physiological mutation
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accompanied or not accompanied by mutation of external characters may lead to
speciation. A few years later, he emphasized such physiological mutations even more
strongly (1924d; see quotation below). STRESEMANN never published a detailed analysis
of these matters. However, in view of his discussion of tiny step mutations and of
speciation in small and geographically isolated populations, his interpretations at that
time were closer to the genetics of the 1920s than to the teachings of the mutationists
de VRIES and BATESON just after the turn of the century.

In alecture at a DOG meeting in December 1921, STRESEMANN (1922) also distinguished
between heritable variations that cause tiny steps and those that cause more
conspicuous deviations from the normal conditions. In the discussion following this
lecture, the geneticist NACHTSHEM pointed out that, aside from mutations, heritable
variations also originate frequently through recombination of existing alleles (/. Orn.
70, 1922, p. 411). At that time STRESEMANN assumed, like many contemporaries, that
‘mutation pressure’ could occasionally overcome selection pressure and that the same
mutation eventually would happen in all individuals of a population (MaYR 1980b:
415 - 416). Therefore, he felt the smaller the population, the easier and faster a mutation
will prevail. Similar views were expressed in New York by CHaPmaN (1923, 1928) at
about the same time. STRESEMANN (1924d: 184) was convinced ,that aside from
mutations affecting plumage color, other mutations occur that, although not obvious
to the observer, have however much more substantial consequences for the organism.
As far as we can discern, color mutations do not lead to speciation. They illustrate,
however, that evolution moves occasionally in jumps of considerable extent.
Independently from color mutations, heritable variations may affect abruptly the
size, form, physiological and psychic behavior of the respective plant and animal
organism; such mutations may be the ones that lead to speciationi (see also 1925a).
He was “convinced that these mutation studies are more valuable than my other
ornithological publications and that they have the potential for a strong further
development. But I am also aware of the fact that the current generation of
ornithologists neither understand nor appreciate especially these studies. ... I am certain
that, in later times, we will be able to build a theory of descent on this basis as a firm
foundation” (letter to ScHALOW, 26 September 1925; see Appendix IV.B.13b, p. 924
and also R. GoLpscHMIDTs letter to STRESEMANN, 16 June 1927, p. 925).

Other decisive factors for speciation were, in STRESEMANN’s opinion, population size
and degree of geographic isolation of the differentiating populations (see above). In
contrast to the general Lamarckian tendency in ornithology, he attributed the
frequently observed gradual (clinal) geographic variation of birds not to ‘climate’ but
(like SEEBOHM as early as 1882) to secondary contact and intergradation between well
differentiated subspecies.

Lamarckism (1928 - 1937): Possibly influenced by the research of his coworker BERN-
HARD RENscH during the late 1920s, STRESEMANN distanced himself from his previous
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views on the evolutionary significance of jump variations’ (genetic mutations) for
the speciation process and, at least for a number of years, preferred a Lamarckian
interpretation of the cause of geographic variation in birds. This is documented by his
favorable review of RENscH’s book on ,Das Prinzip geographischer Rassenkreise und
das Problem der Artbildung“ (1929) where STRESEMANN (1929a) stated:

«The solution of the problems of subspeciation and speciation must be sought in an
entirely different field from that of the currently predominating mutation theory.
The analysis of natural experiments [geographical variation] rather than short-term
laboratory experiments of the geneticists will further our understanding in this respect.
We can no longer doubt that many racial characters have climatic causes. The fact
that these environmentally induced characters have become heritable indicates a gra-
dual transition from the phenotype to the genotype and, in other words, that the
study of evolution must incorporate the assumption of the inheritance of acquired
characters.“ A few months later at the 7th International Ornithological Congress
(June 1930), he confirmed in a major presentation that ,biological morphology of
our days acknowledges increasingly the views of Lamarckism“ (1931a: 54).

Neo-Darwinism (1938 - 1972): After becoming acquainted with the results of modern
population genetics, STRESEMANN gave up his previous Lamarckian views in favor of a
neo-Darwinian interpretation. This was mainly due to the appearance of DOBZHANSKY’s
book on ‘Genetics and the Origin of Species’ (1937) ,which gave a satisfactory genetic
interpretation [of] the ‘climatic laws’ [and] immediately put an end to all Lamarckian
hypotheses among ornithologic systematists“ (STRESEMANN 1951: 281; 1975: 277; a
German translation of DoBzHANSKY’s book had appeared in 1939).

Besides the significance of mutation, recombination, population size and geographical
isolation as evolutionary factors, natural selection was accepted by STRESEMANN as an
explanation for the origin of adaptive characters and gradual (clinal) geographical
character variation (ecological rules). He felt, however, that ‘mutation pressure’ might
exceed selection pressure in populations isolated in ecologically similar areas, thus
leading to the development of non-adaptive, chance-based geographical variation. His
skeptical attitude regarding the power of natural selection as an evolutionary factor to
explain the origin also of very complex structures is well illustrated by his comments
on Sick’s (1937) morphological-functional studies on feather structures (letter to E.
Mavr dated April 24, 1937; see p. 495):

,Did you look already at Sick’s article ? It is extremely precise, although one could
make more of it, as soon as one dares to ask oneself whether our blind belief in
selectionism is not again led ad absurdum by these facts. As you will have noticed
already in my lecture in New York, I am increasingly leaning toward + + + vitalism,
at least insofar as I am convinced that the usual causal-mechanical analysis is quite a
nonsense in many cases and the adoration of its theoretical basis an easy self-deception.
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However, biologists need to adhere to it in order not to collapse in a terrible hang-
over.“

In an unpublished manuscript (written in 1944), STRESEMANN speculated on the possible
existence of a "direction-giving, and not just selecting, evolutionary factor® and referred
to the possible effect of psychic structures on the development of cryptic coloration
and other characteristics. In discussing the origin of cryptic plumage coloration of
nightjars, wrynecks and African larks he stated that we may have to search for an
additional evolutionary factor which acts upon the supply of genetic variations. Certain
African larks (which closely resemble the color of the soil on which they live) are
intuitively "conscious® of their cryptic plumage color: Flushed near the border between
two regions of different soil colors, they always return to the area of soil color
corresponding to their own plumage. They never make a ”mistake“ landing on the
*wrong® side of the soil border (as reported by NIETHAMMER, /. Orn. 88, 1940, Sonder-
heft, p.82). Even though it is still premature, STRESEMANN continued, to consider a
connection between the central nervous system and the direction of mutations as
more than a very risky hypothesis, it may be worthwile to test it in the future. He did
not doubt the adaptive nature of cryptic coloration, but only the assumed costly
method of "trial and error® (= natural selection) to reach the result of cryptic color of
hunters and hunted in polar and desert regions.

During the early 1940s, N.W. TIMOFEEFF-RESsovsky (1900 - 1981), head of the genetics
department at the Institute for Brain Research in Berlin-Buch, cooperated closely
with STRESEMANN at the Zoological Museum. They mutually exchanged their ideas
on topics of common interest like the genetic basis of geographical variation and the
genetic effects in populations of birds undergoing range expansion (see Appendix
IV.B.16; p. 931). This cooperation led to TiMOFEEFF’s (1940) study of these questions
in the Yellow-breasted Bunting (Emberiza aureola) based on material in the Museum.
In the discussion following a lecture by STRESEMANN (1943) on the species concept
and ecological differences in subspecies and species of birds, TIMOFEEFF (1943)
emphasized how fruitful the cooperation had been between the more theoretically
oriented genetic-evolutionary teams and the ornithological systematists and
zoogeographers during recent years, leading to full agreement on the nature of the
evolutionary mechanisms (see Appendix IV.B.19;p. 940). When TIMOFEEFF, a student
of N.K. Korzov and S.S. CHETVERIKOV in Moscow, had come to Berlin in 1925, he
introduced population genetics to western European zoology through his investigations
of the genetics of wild Drosophila populations (e.g. Roux’ Arch. Entw.Mechanik 109,
1927; SATZINGER 1998, HAFFER 1998).

The contributions to HEBERER’s (1943) edited volume on “Die Evolution der Organis-
men” by RENsCH, BAUER & TmMOFEEFF-RESSOVSKY, SCHWANITZ and LuDwWiG documented
the advanced state of a European evolutionary synthesis based entirely on neo-
Darwinian principles. More widely conceived, the term ‘architect of the synthetic
theory of evolution’ includes several geneticists and naturalists like CHETVERIKOV, Fis-
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HER, HALDANE, WRIGHT, TIMOFEEFF-RESSOVSKY, SUMNER, STRESEMANN, BAUR and others
(MaYR 1988: 547). During 1944, STRESEMANN and TIMOFEEFF-RESSOVSKY prepared a
oint manuscript on a “classical example of speciation via extreme geographical races”,
the gulls of the species group Larus argentatus-cachinnans-fuscus and stated: “We plan
to treat in detail several additional cases in future articles. ... A comparative analysis of
different species in statu nascendi will reveal further details of the mechanism of
speciation through isolation and selection” (not published until 1947).
These plans, however, did not materialize, because TIMOFEEFF was sent to a labour
camp in Siberia by the Soviet army in the fall of 1945. He had refused to return to the
Soviet Union in the 1930s (which would have cost him his life, as was the case with
some of his former colleagues) and had supported the ‘capitalist Morgan theory’ that
contradicted Lysenkoism which dominated Soviet science during those years.
TmMOFEEFF’s situation improved when he was transferred to Miasowo in the Ural
mountains to work for the USSR Academy of Science. After serving his sentence of
ten years’ imprisonment, he was released in 1955. In later years, he founded a Depart-
ment of Biophysics in the city of Sverdlovsk and a laboratory of radiation genetics in
Obninsk near Moscow. In 1971, at the age of 71 years, he was again attacked as
representing bourgeois ideology and forced to retire from his position. After a protest
lodged with the Academy of Sciences of the USSR by Max DELBrRUCK (who had
collaborated with TIMOFEEFF in Berlin during the early 1930s), he was granted a position
in Moscow where he died in 1981. Further details on TIMOFEEFF’s tragic life in the
Soviet Union and the false charges against him in recent years regarding his supposed
cooperation with the Nazi regime in Germany during the 1930s are given by GLass
and BERG (Quarterly Review of Biology 65, 413 - 421 & 457 - 479, 1990) and by PauL &
KRiMBAS (Scientific American 266, 86 - 92, 1992); see also HANS STUBBE’s reminiscences
of TMOFEEFE-RESsOVSKY (in D. GRANIN, Sie nannten ihn Ur; Berlin 1988, p. 381 - 384)
and the remarks by Oskar VoGt (1876 - 1959), Director of the Institute for Brain
Research in Berlin-Buch, on TIMOFEEFF as a person and AUTRUM’s participation in
TmMOFEEFF’s interdisciplinary seminars mostly on genetic problems (H. AUTRUM, Mein
Leben, 1996, p. 86 - 88).

STRESEMANN participated in several biological workshops organized by TIMOFEEFF in
Berlin-Buch during the winter 1944/45 where he lectured on speciation in birds.
Similar symposia were held in Berlin-Dahlem after the end of the war and STRESE-
MANN spoke repeatedly on “Systematics and genetics” during 1947. Other lecturers at
these symposia included NACHTSHEIM and SCHINDEWOLF (the latter “unfortunately
presented again his typogenetic nonsense”; STRESEMANN to MAYR , 16 November 1947).
In later years, STRESEMANN again expressed doubts regarding the completeness of the
currently known evolutionary factors:

»oince a number of years I notice that the evolutionary factors accepted by classical
evolutionary theory (MAYR , RENSCH et alii) are in need of a supplementary factor x
to make understandable the origin of certain phenomena. This bothered me already
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for some time and I am searching mentally, i.e. ‘philosophically’, for this ,x“ like
many others once and now* (letter to B. RENscH dated 21 July 1968; Appendix IV.B.25b,
p. 953).

Even though he was a Darwinist and neo-Darwinist during his entire career, STRESE-
MANN remained skeptical regarding the completeness of the number of known
evolutionary factors until the end of his life. This may have been the reason together
with his altered research interests, p. 373, 479, why he had not published a major
synthesis of species and speciation during the 1920s or 1930s, although he probably
had planned to do so repeatedly. After the appearance of MAYR ’s ‘Systematics and the
Origin of Species’ (1942) he probably preferred not to compete with his friend and
former student.

From the late 1910s onward STRESEMANN had emphasized general biological aspects
of zoological systematics through his discussions of the nature and the origin of
biological species and subspecies, of evolutionary mechanisms, and the development
of distribution patterns. His work on the manuscript for the Aves volume in
KUKENTHALS's Handbuch der Zoologie since 1920 led to his major contribution to
general ornithology and to the establishment of the Stresemann ’school‘ which will
be discussed in the next chapter.

I. B. 4. The Stresemann ‘school’.
1.B.4.1. The ‘Aves’ volume and Ph.D. students.

The volume on ‘Aves’ (1927 - 1934) in the Handbuch der Zoologie (Fig. 10) formed the
basis of the Stresemann ‘school’. This massive quarto volume has been the textbook
of general ornithology for several decades (and to a certain extent it still is). Probably
C. Hettmayr and C. ZiMMER at the Zoological Staatssammlung in Munich had
recommended STRESEMANN thus inducing the editor Professor KUKENTHAL (Breslau)
to invite him to be the author of the Aves section in July 1914 (HAFFER 1994a,b; see
also Appendix IV.B.8; p. 917). STRESEMANN, at that time, was only 24 years old and
still a student of zoology.

In the printed instructions to his coworkers on the Handbuch project, KUKENTHAL
suggested a detailed treatment of general biological aspects of each animal group
(including anatomy, physiology, ecology). As a teacher at several universities for 25
years, he may have intended to counteract the isolation of systematic zoology at the
museums where this branch of biology was in danger of losing its ties with other
biological sciences. STRESEMANN probably received his copy of the printed instructions
from the editor in July 1914 (preserved in Stresemann Papers, Staatsbibliothek, file
‘Kikenthal’). Thus, a broad biological (holistic) approach to this project and, generally,
to ornithology as a branch of science was ‘imprinted’ on STRESEMANN’s mind through
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Eig. 10. Title page of ERWIN STRESEMANN’s opus magnum, the Aves (1927 - 1934), (0,75 actual
size).
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the vision of the Handbuch’s editor during STRESEMANN’s formative period (almost
five years prior to his writing the first draft of the manuscript in 1919, and thirteen
years before the first instalment was published in 1927). In the same instructions to
the authors, KUKENTHAL stipulated that only the subject matter of ‘special zoology’
was to be treated to the exclusion of all aspects of ‘general zoology’. This may explain
why STRESEMANN refrained from commenting here on general topics like the nature
of species or evolutionary mechanisms, theories of evolution, and general aspects of
systematics and classification.

The ‘Aves’ summarized the entire knowledge of general ornithology beginning with
a detailed account of the anatomy of birds, and continuing with embryology,
development, sexual dimorphism, reproduction, life span, food and feeding behavior,
digestion, movements, voice, migration and orientation, distribution and classification.
Behavior patterns of birds were discussed especially in various chapters on morphology,
reproduction and movements. The text included many original ideas and original
reviews of several branches of ornithology. STRESEMANN was probably the last scientist
able to review and to summarize critically the field of ornithology in its entire width
and depth. The discussions illustrated the biological significance of morphological
features and the functional adaptations of bird species to their specific environments.
His treatment followed in the tradition of HEssE & DOFLEIN’s (1910 - 1914) textbook
which dealt with the characteristics and ways of life of animals with respect to the
demands of their environments (Bock 1990a: 257). For example, STRESEMANN made
an early attempt to explain the ontogenetic patterns of birds (precocial to altricial
development) as adaptations to the ecological conditions of particular species through
natural selection (STARCK 1989: 3 - 4). In the Aves volume and at the 7th International
Ornithological Congress at Amsterdam (1930), STRESEMANN (1931a) declared historical
morphology as terminated, i.e., phylogenetic or systematic morphology, the study of
the diversity of form based on evolutionary relationships, in the sense of ERNsT
HaECkEeL (1834 - 1919) and Max FURBRINGER (1846 - 1920). As he stated, the problems
currently studied were those of functional morphology and anatomy, i.e., the relations
between form and function as a way of explaining why organisms are structured as
they are. The eight instalments of the Aves which appeared from 1927 to 1934 received
unanimously enthusiastic reviews internationally, in which the author was praised
for synthesizing a vast amount of scattered information into a coherent whole. The
detailed Table of Contents (p. V - XI) following the title page of the Aves is necessary
when using the volume, because the richly illustrated text is printed without distinct
chapters, headings and subheadings, although the running heads and catchwords in
small type along the page margins permit some quick orientation. Of 2,200 printed
copies of the Aves, 536 copies were sold before 1934 and by 1944 156 additional copies
had been sold. The rest, i.e., two-thirds of the total, were destroyed by fire at the
printer’s office in Leipzig toward the end of World War II (information by the publisher,
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Ww. pE GRUYTER & Co., Berlin). This explains why the volume is rare on the used
book market today.

The first treatise of ornithology in English that followed a holistic approach comparable
to that of STRESEMANN’s Aves was the multi-author work edited by A.J. MARSHALL
(1960 - 1961). Several contributors to this treatise and to Avian Biology (FARNER et al.,
1975 - 1985), the conceptual descendant of MARSHALL’s earlier volumes, made exten-
sive reference to STRESEMANN’s Aves. Thus, regarding migration, BERTHOLD (1975: 89)
mentioned the ,hypothesis first proposed by voN Lucanus (1923) and STRESEMANN
(1934) thata temporal program of migration is organized species-specifically in such a
way that just enough migratory activity during the migratory season is produced as
required to reach the goal migrating along a fixed route.“ Modern studies have essentially
confirmed this early hypothesis (Aves, p. 692).

The modernization of the ornithological journals that STRESEMANN edited since 1922
(Journal fiir Ornithologie and Ornithologische Monatsberichte) and the identification of
numerous open problems in general ornithology may be seen as direct consequences
of his work for the ‘4ves’. In an ‘Announcement’ to the readers of the Ornithologische
Monatsberichte (December 1921), STRESEMANN empbhasized that ,,only by connecting
our discipline with all branches of scientific research will we be able to comprehend
the avian organism and many of its biological characteristics. For this reason we will
publish in future issues of the Monatsherichte detailed reviews of the more important
publications in the entire field of ornithology including anatomy and physiology.”
STRESEMANN’s innumerable critical reviews of the current literature during the 1920s
and 1930s told everyone that this was the man who knew ornithology best. The
Journal fiir Ornithologie subsequently published papers on avian ecology, behavior,
genetics, physiology, functional anatomy, as well as field studies on individual bird
species some of which were lavishly illustrated with excellent photographs (BEzzEL
1984). In the 1930s, several North American ornithologists evoked the Journal as a
model for scientific rigor and modern research. H. FriIEDMANN and J.H. FLEMING
considered it *far ahead“ of The Auk (BARROW 1998). Under STRESEMANN’s leadership,
the membership of the German Ornithological Society (DOG) increased rapidly
from 156 members in 1920 to 900 in 1943.

HEerMAN ScHALOW (Berlin) wrote to ERNsST HARTERT (Tring) only a few months after
STRESEMANN had taken up his position: ,In the Museum, people work stalwartly
under STRESEMANN’s direction and a new spirit has entered the Department. I am
convinced that ornithology will benefit from this change. Cabanis and Reichenow
were eminent scientists but they were incapable of establishing a ‘school” as Hellmayr
in Munich did in such a splendid manner* (25 November 1921; Hartert Papers, DO-
G archive, Zool. Museum Berlin).

During the 1920s and 1930s, STRESEMANN and HEINROTH jointly organized biweekly
DOG meetings in Berlin which were carefully minuted in the /£ O. Usually a public
meeting with a talk on a general topic by a Berlin ornithologist or a visitor alternated
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with a special session (Fachsitzung) where HEINROTH or STRESEMANN (or occasionally
aPh.D. student) reviewed recent literature and specialized ornithological subject mat-
ter. The significance of these meetings and exchange of ideas and information for
furthering ornithological research cannot be overestimated. The topics covered very
diverse fields and thereby furthered the specialization of both the students and amateur
ornithologists alike (systematics and zoogeography, morphology and anatomy,
faunistics, ecology, breeding biology, ethology, and conservation biology; RUTSCHKE
1994). STRESEMANN took also ,much pains over influencing young ornithologists and
telling them again and again that we need detailed studies or monographs of individual
species rather than local avifaunas listing so many ‘rarities’ and irregular nonbreeding
visitors“ (letter to R. HEYDER dated 18 January 1924; Stresemann Papers, Zool. Mus.
Berlin).

STRESEMANN'’s textbook, his enthusiastic leadership, and the research of his students
transformed ornithology into a branch of modern biological science. The dissertations
included topics in the fields of feather structure and coloration, zoogeography,
systematics, embryology, histology, functional anatomy, physiology, ecology, annual
periodicity, bird migration and behavior. In this way, his coworkers Mayr (1926),
ScHUz (1927), MEISE (1928), SCHILDMACHER (1931), RUPPELL (1933), STEINBACHER (1935),
Sick (1937) and many others, became professional ornithologists with a thorough
biological training. RENscH and NIETHAMMER who were also closely associated with
STRESEMANN during the 1930s came to Berlin after completing their dissertations in
Halle (1922) and Leipzig (1932) respectively. A list of the 29 students who completed
their Ph.D. degrees under STRESEMANN (22 before 1939) together with the titles and
references of their published work appeared in the Journal fiir Ornithologie (111: 498-
499, 1973)". ) Regarding STRESEMANN’s status as a professor, it may be mentioned that
he had been awarded this title in 1930; however, none of the curators at the Zoological
Museum (except the Director) had a teaching position at the university. The students
approached him and STRESEMANN suggested the topics for their research and supervised
their work. However, the museum’s Director CARL ZIMMER signed the theses as the
official supervisor (NOHRING 1973: 461). Only in 1946, did STRESEMANN become a
formal academic teacher at the university and supervisor of seven additional Ph.D.
students between 1960 and 1970. STRESEMANN and his students laid the foundations
for an experimental analysis of homing and compass orientation in birds (e.g. RUPPELL
1935, 1937). Like A. Th. von Middendorff in 1859, STRESEMANN speculated on the
effect of a ‘magnetic sense’ as the basis of the orientation behavior in migratory birds
(see p. 374-375, 488).

) An additional PhD student of 1970 was inadvertently omitted in this list (JURGEN STUBS,
morphological studies of the ventral wing coverts of birds; Mitt. Zool. Mus. Berlin 48, 1972)
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The Stresemann ‘school’ also provided considerable material for new ideas dealing
with functional-adaptational analyses in avian macrosystematics that were developed
further only during the 1960s (Bock 1990a, 1992b). The papers by ScHARNKE (1931b)
on tongue structure, STOLPE (1932) on leg structure, and G. STEINBACHER (1935) on
foot structure presented systematic conclusions based on a demonstration that diver-
se morphological features were adapted to the same selective agent (=paradaptive
sensu Bock 1967) and hence had high taxonomic value. However, these various studies
never resulted in any general set of ideas on the use of functional and adaptational
analyses in macrosystematics either by STRESEMANN himself or by any of the above
students who all went into other areas of ornithology after completing their degrees.
Such principles were later established by W. Bock based on his research during the
1970s and 1980s and on the functional studies of W.J. BEECHER and V. ZISWILER (BOCk
1992b).

STRESEMANN had become interested in the relatively new field of functional anatomy
while working on the manuscript of the Aves volume during the late 1920s. As he
stated in his presentation at the International Ornithological Congress in Amsterdam
(1930), historical or phylogenetic morphology, the study of homologies to establish
the phylogenetic relations of families and orders of birds, had been replaced by biolo-
gical or functional morphology during the preceding twenty years. A vast field had
opened up when the question of the mutual dependence of form and function was
posed. This research is linked to the pre-Darwinian morphology which flourished up
to the mid 19th century and inspired such famous scientists as G. CUVIER, JOHANNES
MULLER, and CARL BERGMANN. During those times, no sharp boundary existed between
anatomy and physiology. No science of genetics discouraged men from taking into
consideration the subject of environnental influences in an unbiassed way, STRESE-
MANN stated. This outlook changed when DARWIN's doctrine of evolution had begun
to revolutionize scientific work.

Functional morphologists study the animal in connection with its surroundings and
regard structure and internal-external conditions as an indivisable whole. In this way
anatomy becomes connected with ecology, physiology, ethology, and psychology. As
examples, STRESEMANN discussed the structure of bird feathers, mimicry, the hind
limb of several groups of diving birds like cormorants, ducks, grebes, loons and their
different diving behavior as well as the functional significance of egg color and shape
in cliff nesting, ground nesting and hole nesting birds. The basic premise is that,
during the process of speciation and evolution, every important structural change
developes in harmony with the environment. Function precedes structure rather than
the reverse: "It s, so to speak the spirit which shapes the body“ (unpubl. manuscript
of a talk ,,On the relation between structure and function® given at Yale University,
New Haven, USA, during the winter 1935/1936; Stresemann Papers, Staatsbiblio-
thek Berlin).
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1.B.4.2. Other projects and people.

STRESEMANN was always sensitive to promising new developments in ornithology and
thus sponsored and encouraged additional projects and people that formed an inte-
gral part of the Stresemann ‘school’:

(1) The wide ranging systematic and evolutionary studies of BERNHARD RENscH (1900-
1990) who obtained a Ph.D. degree under VALENTIN HAECKER (1864-1927) at the
University of Halle and, upon STRESEMANN’s recommendation in 1925, joined the
Zoological Museum in Berlin as head of the mollusc department. He edited the Jozur-
nal fiir Ornithologie jointly with STRESEMANN from that year until he moved to Miin-
ster in 1937.

(2) The ethological studies of KONRAD LORENZ (1903-1989) whose early papers were
published in the Journal fiir Ornithologie’. ,Observations on jackdaws* (1927),
»Contributions to the ethology of social corvids (1931), ,Considerations on the
recognition of species-specific instinctive behavior in birds“ (1932), ,,Observations on
bird flight“ (1933), ,, The companion in the bird’s world“ (1935), and ,Studies of
movements in ducks“ (1941). An extensive correspondence documents STRESEMANN’s
decisive influence on LORENZ, an influence second only to that of his scientific godfather
Oskar HEINROTH (1871 - 1945). Both HEINROTH and STRESEMANN (who cdoperated
closely in Berlin from 1921 until 1945) encouraged LORENZ during his formative years
and supported his work through their efforts to help found a research station and to
obtain the funds for his programs. LORENZ to STRESEMANN on 12 October 1932: It
has become obvious to me only afterwards how much I owe you and Dr. HEINROTH !
I myself was really never very anxious to get on as you energetically furthered my
career; I am downright ashamed when I realize all the details.”

During several critical phases of his career, LORENZ turned to STRESEMANN for advice.
Thus when he considered leaving his post at the Anatomical Institute in Vienna to
devote his efforts full time to behavioral studies, he asked STRESEMANN for his opinion
as a ,real friend“ (the new Director of the Anatomical Institute no longer permitted
LoRreNZ to conduct part-time ethological research). STRESEMANN answered:

»My dear Dr. Lorenz, Berlin, 7 March 1934
In view of the new situation, the decision cannot be doubtful for you. You must
give up anatomy. Your talents in the field of animal psychology are such a prominent
trait of you that it would mean an autotomy (and in addition a biologically detrimental
one !), if you would now become intimidated and would act ,rationally“ instead of
instinctively. When the instinctive side is still so prominently developed in a person
as in your case, he should be happy about this gift of God. Don’t worry and plunge
into the water like a young guillemot; you will surely be able to swim. If it somehow
means to you an alleviation, you are welcome to pass much of the responsibility to
me, I bear it with pl/easure... In full confidence for you
Yours [E. Stresemann] (Staatsbibl. Preuff. Kulturbesitz, Berlin, Stresemann Papers,
Ordner 50).
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In later years, they corresponded extensively concerning LORENZ’s manuscripts, future
lans and published articles, e.g.: ,, What does HEINROTH say about the ,Companion*?
I have the feeling that he principally dislikes such far-reaching conclusions going so
far beyond the mere description of behaviors.“ In 1937 STRESEMANN attempted to
support an application for funding from the German Research Council (DFG). He
wrote: ,Dr. LORENZ has become known in ornithological and ethological circles
through his publications as a pioneering scientist of very unusual qualifications.”
The application was turned down, however, because LorENZ’s political standpoint
and arian genealogy were questioned at that time (DEICHMANN 1992: 251). When,
after World War II, British friends (ScorT, TINBERGEN, THORPE, NICHOLSON) and
German friends (G. KRaMER, E. voN HotsT) simultaneously arranged the basis for a
continuation of, and a new start for, LORENZ’s comparative behavior studies mainly
on waterfowl in Slimbridge and at a Max Planck Institute, respectively, LORENZ again
turned to STRESEMANN for advice. STRESEMANN answered:
,Do take the [chair] of Max PLANCK. Not only that, most probably, you will be able
to do your research much less molested by teaching duties and many useless questioners
-Isuppose that, on a permanent basis, the mental and social atmosphere of Germany
will suit you more than that of Britain ... That I say this without any national
ressentiments, you will surely believe me whom you once in Rouen blamed somewhat
for his international attitude” (27 November 1950).
LoRENZ accepted the invitation of the Max Planck Society and founded a section for
behavioral research in Buldern, Westphalia. On the occasion of STRESEMANN’s 70
birthday in 1959, LORENZ acknowledged STRESEMANN’s repeated interventions as deus
ex machina in his personal fate without which, LORENZ said, he would definitely have
become an anatomist rather than an ethologist and appreciably less happy as a person
than he actually was (/. Orn. 101: 3 - 6, 1960).
Other aspects of STRESEMANN’s influence on the early ethology and ethologists in
Europe are discussed in OskarR HEINROTH’s biography (HEmroTH 1971) and are
apparent in the letters exchanged between HEINROTH and LORENZ during the 1930s
(KoENIG 1988), in KOEHLER’s (1988) reminiscences on “Ornithologists and ethologists”
and in TEMBROCK’s (1991) discussion of STRESEMANN’s relations to ethology.
(3) STRESEMANN also encouraged the early behavior studies of EricH von Horst (1908-
1962), who later became a wellknown neurophysiologist, and Gustav KRAMER (1910-
1959) who discovered the sun compass in birds. Both did their graduate work under
RicHARD HESSE, Professor of Zoology at the University of Berlin. E. voN HOLST was
stimulated to construct ‘artificial birds’ as a means of studying bird flight (see his
personal reminiscences in J. Orn. 120: 455-456, 1979): “His really ingenious
construction impressed me very deeply and I am convinced that it will soon be much
discussed” (STRESEMANN to K. HENKE, Géttingen, in a letter dated 2 December, 1940).
KraMER published several behavior studies in the Journal’ during the early 1930s.
His later work on bird orientation was a continuation of the successful displacement
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experiments by SCHUZ and RUPPELL (see below). Other ethologists who maintained
close contact with STRESEMANN were IN. TINBERGEN (Honorary Fellow of the DO-G
since 1940) and OT1T10 and LirL1 KOENIG in Austria,

(4) E. ScHuz and W. RUPPELL’s displacement experiments with starlings, crows and
storks initiated the study of bird orientation during the 1930s. Together with P. Put-
Z1G, another former STRESEMANN student, they began the challenging investigation of
the physiological basis of annual cycles in birds. STRESEMANN was deeply interested in
these developments and, at times, he was personally involved in the planning of some
of the experiments (see p. 374-375).

(5) The three-volume ‘Handbuch der Deutschen Vogelkunde’ (1937-1942). In a letter
dated 8 October 1934, STRESEMANN invited GUNTHER NIETHAMMER (1908-1974) to
come to Berlin and to prepare and edit a German handbook, a project that had been
started at HARTERT’s suggestion in 1912 but was stalled by World War I. During the
1920s, STRESEMANN had revived this project under the title “Pocketbook of German
ornithology” for which he invited a number of collaborators. However, because of
other more pressing tasks, this second attempt also failed. The invitation to NIET-
HAMMER reads:

,1 have full confidence that you will make yourself soon acquainted with the subject
matter and that you possess the required energy to bring the book to completion ...
similar to the ‘Practical Handbook of British Birds’ (WITHERBY, ed.) but more concise ...
the manuscript should be ready within a year ...

NIETHAMMER had obtained his Ph.D. degree at the University of Leipzig in 1932 and
had undertaken an ornithological expedition to Turkey in 1933. He started to work
on the Handbuch in Berlin on 1 November 1934 and remained in close communication
with STRESEMANN who read all the proofs and added numerous details. After the end
of World War II, STRESEMANN initiated the discussion of a revision and new edition of
the Handbuch and remained involved in its planning. The series appeared under the
title Handbuch der Vigel Mitteleuropas (ed. U. GLuTtZ vON BLOTZHEIM , 14 vols., 1966 -
1997).

(6) Field studies of bird populations and on the breeding biology and ecology of
individual bird species in the area around Berlin. Several gifted amateur ornithologists
starting as egg collectors were encouraged by O. HEINROTH and E. STRESEMANN to
turn their attention to field studies: LubwiG ScHUSTER (1883-1954) who edited the
journal Beitrage zur Fortpflanzungsbiologie der Vigel’ (1924-1944); OTTO SCHNURRE
(1894-1979) and VikTOrR WENDLAND (1896-1990) who studied the ecology of raptors
and owls; and GOTTFRIED SCHIERMANN (1881-1946), a lonely pioneer who initiated
quantitative population studies of birds (see p. 824). STRESEMANN also encouraged the
photographic studies on the breeding biology of bird species published in the Journal
Jiir Ornithologie by HORST SIEWERT (1902-1943): White-tailed Sea Eagle 1927, Sparrow
Hawk 1930, Lesser Spotted Eagle and Black Stork 1932, Goshawk 1933, Osprey 1941
and by CamiL GUGG: Peregrine Falcon 1933, and Eagle Owl 1934. A lengthy summary
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of MARGARET M. NICE’s pioneering population studies of the Song Sparrow (Melospiza
melodia) at Columbus, Ohio (USA), was written at STRESEMANN’s suggestion and
published in the J. Orn. (1933-1934). From 1938 on, STRESEMANN also encouraged
HEINZ SIELMANN in his work as an author of educational and scientific nature films
(J.Orn. 130, p. 550-554, 1989).

7) Expeditions of H. SNETHLAGE (NE Brazil 1926-1927), B. RenscH (Lesser Sunda
Islands 1927), V. v. PLEssEN (Indonesia 1927-1928, 1938), E. Mayr (New Guinea
1928-1929), G. HEINRICH (Iran 1927, Celebes 1930-1932) and G. STEIN (New Guinea
1931-1932, Timor 1932). These explorers all passed through STRESEMANN’s critical
tests, they had received detailed instructions prior to leaving Germany and remained
in continuous communication while working in their respective research areas. In
the case of the latter three, STRESEMANN personally selected them for their tasks and
arranged for financial support of the expeditions. These were planned and carried out
under cooperation agreements with the American Museum of Natural History (New
York) through the interests of Dr. L. C. SanrorD (New Haven). In 1929, he had
suggested to STRESEMANN to come to New York and to work on the birds collected by
the Whitney South Sea Expedition which he declined (see p. 72). In 1934 SANFORD
arranged a visiting professorship for STRESEMANN at Yale University (1935). The letters
they exchanged illustrate their cordial relationship (Appendix IV.B.15, p. 929).

(8) STRESEMANN’s international attitude is documented by his contact with many
colleagues in western and eastern countries including, among many other
ornithologists, J. CHAPIN, J. DELACOUR, E. MAYR , VAN TYNE, A.H. MILLER in the
United States, E. HARTERT and PE. MOREAU in England, STEGMANN, DEMENTIEV, L.
PORTENKO in the Soviet Union, Y. YAMASHINA in Japan, T.H. CHENG in China and S.
At11in India. The latter spent a year (1929-1930) with STRESEMANN and wrote much
later:

,Berlin proved for me the luckiest turning at the crossroads of my ornithological
career ... The warmth of STRESEMANN’s welcome, ... cooperation and guidance ... were
heart-warming“ (AL 1985: 58).

MARGARET M. Nict (who worked on a monographic life history and population
study of the Song Sparrow, Melospiza melodia in Ohio during the early 1930s) wrote
similarly in her autobiography (1979: 116, 126):

“The chief benefits of my visit to Berlin [in 1932] lay in discussions with Dr. STRESE-
MANN. At Columbus[Ohio] I had missed the stimulus of talking over my Song Sparrow
problems with other naturalists for these were organized into the strictly masculine
Wheaton Club, ... from which I was excluded. Dr. STRESEMANN listened with attention
to my descriptions of my study, and he gave me valuable suggestions. ... Dr. STRESE-
MANN invited me to send him a paper, 100 pages long if I wished. ... Ata dinner at the
STRESEMANNs” home we all drank to the health of the Song Sparrows. I was a proud
person since I had visited Berlin ... Dr. STRESEMANN, as President of the Eighth Inter-
national Ornithological Congress which was to meet in Oxford, England, in July
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1934, invited me to give a paper on my Song Sparrow researches. This was an exciting
prospect.”

(9) Other persons living overseas whom STRESEMANN encouraged in their fieldwork
through numerous letters and whose manuscripts he published in the Journal fiir
Ornithologie include EMILIE SNETHLAGE in Brazil (1905 - 1929), Max BARTELS and his
sons in Java (1895-1936), Father OTTO MEYER in the Bismarck Archipelago (1926-
1937), WarLTER BEICK in Central Asia (1926-1933), WarLTER HOESCH in SW Africa
(1929-1938, 1950-1961), HELmuTH O. WAGNER in Mexico (1940-1950), RUDOLF BRAUN
in Angola (1930s-1950s), HELMUT SicK in Brazil (1939-1972), ERNST SCHAFER in Vene-
zuela (1949-1955), Maria KOEPCKE in Peru (1950-1971) and JURGEN HAFFER in
Colombia and USA (1957-1972).

After witnessing a renaissance of German ornithology during the 1920s and 1930s,
STRESEMANN was deeply pessimistic about the future. In December 1939, at the
beginning of World War II, he wrote to his friend RicHARD HEYDER: “I indulge in no
delusion that, with this year, the stars of our ornithology are beginning to sink again”
(see Appendix IV.B.18c; p. 935). World War II abruptly ended the work of the STRE-
SEMANN ‘school’; its members dispersed and some of them soon died. In 1945, STRE-
SEMANN resumed his work in the heavily damaged Zoological Museum where,
fortunately, most of the bird collection and library had survived the ‘battle of Berlin’
partly in the basement and partly in a bank vault. He attempted to maintain
communication between East and West German ornithologists which, however,
became increasingly difficult during the ‘Cold War’ between the Soviet Union and
the Western Allies, especially after 1961, when the “Wall’ divided the city of Berlin
into two tightly separated sections.

The emphasis of ornithological research in Germany and in other countries now
shifted gradually away from the museums to the large laboratories at universities and
other institutions with studies of the ontogeny of behavior patterns, the phenomenon
of imprinting, or the mechanisms of orientation and navigation in migratory birds.
This shift in emphasis is well illustrated by the names of the presidents of the DO-G
(and their main fields of research) who followed E. STRESEMANN (1949 - 1967) and G.
NIETHAMMER (1968 - 1973) during the 1970s, 1980s, and 1990s:

1973-1982  Kraus IMMELMANN (University of Bielefeld):
Behavioral physiology, imprinting and annual cycles.

1982-1985  PETER BERTHOLD (Max Planck Institute of Behavioral Physiology,
Vogelwarte Radolfzell):
Physiology, annual cycles, hereditary basis of bird migration

1985-1991  Kraus ScHMIDT-KOENIG (University of Tiibingen):
Orientation and navigation in migratory birds
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1991-1997  WOLFGANG WiLTscHKO (University of Frankfurt):
Orientation in migratory birds, especially the magnetic
compass

1997 ff RoLaND PRINZINGER (University of Frankfurt):
Physiology, thermoregulation, energy budget

STRESEMANN had initiated the shift toward functional and physiological research in
ornithology mainly through the work he proposed to some of his students during
the 1930s, as well as through his encouragement of Gustav KRAMER’s orientation
studies during the 1950s. He intended to hand over to KRAMER the presidency of the
DO-G and the editorship of the Journal fiir Ornithologie, but KRAMER perished
tragically in 1959. STRESEMANN then favored K1aUs IMMELMANN and, in 1965, personally
brought him into the board of the DO-G. The Stresemann ‘school’, in a strict sense,
ceased to exist during the 1960s, although many still feel its influence in ongoing

research.

I.C. Bernhard Rensch - Superspecies, borderline cases, and the
‘new systematics’

As a young curator at the Zoological Museum in Berlin during the 1920s, RENscH
applied the principles of ‘new systematics’ consistently in his studies of birds and
molluscs and he made several significant advances in the field of microtaxonomy. He
designated a complex species comprised of several or many subspecies as a ‘Rassen-
kreis’ (RENSCH 1926), the polytypic species of today. Originally this term was meant
as an alternative to KLEINSCHMIDT’s ‘Formenkreis’ which had been rather loosely used
in the previous zoological literature for groups of fairly closely related taxa regardless
of whether they replaced each other geographically or lived in the same area. At the
6th International Ornithological Congress in Copenhagen (May 1926; published in
1929b) RenscH indicated that a Formenkreis sensu KLEINSCHMIDT may comprise two
or more Rassenkreises (species), i.e., these terms are not synonymous. His ‘Arten-
kreis” (RENsCH 1928, 1929a; superspec1es Mayr 1931b) is an assemblage of two or
more geographically representative species, i.e., very closely allied taxa that do not

) Occasionally, RenscH used the terms ‘geospecies’ (1931: 464) and ‘species geographica/
geographical species’ (1934) for polytypic species (not, however, in the sense of ‘zoogeographical
species’ as MAYR [. Yamashina Inst. Ornith. 21: 156, 1989] stated erroneously). The term
‘zoogeographical species’ comprising isolated species and superspecies was introduced by Mayr
& SHORT not until 1970 (see also p. 491).
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hybridize if they meet along contact zones (contiguous allospecies or paraspecies in
modern usage). Parapatric species have reached genetic-reproductive isolation (i.e.
species status) but are still so similar in their ecological requirements that they compete
where they meet and, for that reason, exclude each other geographically (HAFFER
1992b).

Das Prinzip geographischer Rassenkreise
und dag Problem der Arthildung

von

Bernhard Rensch

Zoologisches Museum dor Universitit Berlin

Mit 27 Textabbildungen

Berlin

Verlag von Gebrider Borntraeger
W 38 Schoneberger Ufer 12a
1920

Fig. 11. Title page of B. RENSCH’s book on Rassenkreise (1929), the first major manifesto of ‘new
systematics’ (ca 0,75 actual size).
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In his discussions and with his terminology, RENscH distanced himself from
KLEINSCHMIDT’s views, emphasizing the existence of numerous ‘borderline cases’
between subspecies and species: (1) in some instances overlapping forms behave like
‘good species’, although they are connected by a series of intergrading races (circular
overlap) and (2) members of an Artenkreis (superspecies) are no more than strongly
differentiated former subspecies that have reached species status. The central point
was RENsCH’s demonstration that a number of the Formenkreis taxa of KLEINSCHMIDT
and STRESEMANN are actually composed of geographically representative species rat-
her than subspecies. These ornithologists had often gone too far in ‘lumping’
representative forms into one Formenkreis unit and designating them with trinomials.
To designate nonhybridizing members of a Formenkreis with trinomials is logical
under KLEINSCHMIDT’s typological view, where all representatives are no more than
different appearances of the same underlying ‘type’. However, this procedure is
unacceptable under the principles of evolutionary taxonomy. It was not until the
1950s that the distinction between the concepts of category and taxon was established.
The category of the Formenkreis comprises both species and superspecies and correlates
roughly (although not exactly) with the category of zoogeographical species as
introduced by Mayr & SHORT (1970). During the 1930s and 1940s both STRESEMANN
and RENscH occasionally referred rather loosely to ‘Formenkreises’ in the sense of
polytypic species only (which, strictly speaking, is incorrect) or they used this term
in an informal sense to designate assemblages of closely related and geographically
representative taxa (species or subspecies).

In his book Das Prinzip geographischer Rassenkreise und das Problem der Artbildung
(Fig. 11), RENscH (1929a) demonstrated that it is feasible in many orders and classes of
animals to combine closely allied geographically representative subspecies and species
into polytypic species (Rassenkreise) and superspecies, respectively (Fig. 12). He listed
numerous borderline cases between ‘good’ species and subspecies which supported
the view that new species originate from isolated geographical races of ancestral species.
His analyses of wideranging species indicated that geographical variation of species
populations often parallels geographical climatic trends. RENSCH introduced the term
Allen’s Rule for the reduction of extremities in conspecific forms living under colder
climates; the North American zoologist J.A-ALLEN (1838-1921) had discussed several
examples in 1877. He also introduced the term Gloger’s Rule for the variation of
plumage color paralleling climatic trends, following the German ornithologist C.W.
GLOGER (1803-1863) who had discussed this phenomenon in detail in a book published
in 1833. The gradual increase in body size of conspecific animals from the tropics
toward higher latitudes follows the wellknown Bergmann’s Rule, named after the
German physiologist C. BERGMANN who discussed this phenomenon in 1847.
RENScH (1924) explained the origin of protective (cryptic) coloration of the plumage
of birds and of the eggs of brood-parasitic cuckoos through the action of natural
selection but viewed the ecogeographical rules as strictly due to Lamarckian (or

)
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Fig. 12. Distribution of the African short-tailed parrots, Poicephalus meyeri superspecies (data
from Fry, KertH & URBAN, The Birds of Africa, vol. 3, 1988). 1 P meyeri, 2. P, rueppellii, 3 P
senegalus, 4 P, crassus, 5 P flavifrons, 6 P, rufiventris, 7 P cryptoxanthus. Plumage color is
mainly green, yellow or brown. Species 1 and 7 hybridize in some areas where they meet, and
others may do so too. RENscH (1928, 1929a) used this assemblage of parapatric relatives, among
many other examples, to introduce and discuss the concept of ‘Artenkreis’ (superspecies MAYR
1931b).
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rather Geoffroyian) processes, i.e., through a direct influence of environmental
conditions on the hereditary material. He applied a similar interpretation in an article
on ‘Zoological systematics and the problem of species” (1933), where he discussed
again the origin of species from isolated geographical populations (races). In another
small book of that period giving ‘Brief Instructions for Zoological-Systematic Studies’
(1934) he discussed individual, geographical, ecological and historical (through time)
variation and their significance for speciation and evolution. In addition he pointed
out the subjectivity of the higher systematic categories and discussed the rules of
nomenclature. At the 8th International Ornithological Congress (1934) RENscH added
further ecogeographical rules: (1) Rule of wing shape (wings of migratory populations
are more pointed than in sedentary populations of the same species) and (2) egg rule
(the number of eggs in a clutch is larger in representatives of higher latitude than in
those of the tropics). He returned to the same subject again in later years emphasizing
the statistical nature of the ecogeographical rules for which he now established the
percentages of exceptions on the basis of a large number of examples from various
groups of animals (REnscH 1936a). Certainly in some cases there are other factors
than climate that determine, e.g., body size. Through his publications of the 1930s,
ReNscH became the first ‘new systematist’ who applied the new principles on a broad
scale.

In 1934, he gave up his Lamarckian views on the causation of clinal geographic variation
and accepted a neo-Darwinian interpretation based upon small mutations,
recombination and natural selection. His ‘conversion’ occurred when he became aware
of the pleiotropic effect of genes through which natural selection may affect
physiological characters linked to ecogeographically varying characters of plumage
color and body size. Studying Drosophila in N.W. TIMOFEEFF-RESsOVsKY’s laboratory,
he intended to test whether raising larvae under different temperatures would cause
hereditary changes in body size. The results were negative but, as RenscH (1979)
stated, he profited greatly from many discussions with TIMOFEEFF-RESSOVSKY.

When he was invited to present his views on speciation and evolution in an article for
‘Biological Reviews’ (1939), RENSCH gave the modern neo-Darwinian interpretation.
However, here he speaks of ‘mutation pressure’ that predominates in some cases and
of selection pressure that predominates in others, views that were not very popular
among geneticists. He interpreted orthogenetic series in fossils (e.g., size increase
through time) as caused by natural selection too, although compensatory growth of
organs and structures in phylogenetic series had to be taken into consideration, as
well as allometric growth of structures relative to body size. In this way, certain
tendencies of changes in fossil series through time and ‘overspecialization’ could be
understood without recourse to ‘immanent orthogenetic tendencies’. RENSCH criticized
the Lamarckian views of some anatomists and attempted to reduce the entire
evolutionary process to the factors of microtaxonomic differentiation, i.e. mutation,
recombination, selection, population size, and geographical isolation. He stated that
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all evolutionary processes are basically comprehensible and wrote the manuscript,
during World War II, for a book on the basic principles of the evolutionary process.
After the war it was published under the title ‘Newuere Probleme der Abstammungs-
lehre’ (1947) and established his reputation as an ‘architect’ of the synthetic theory of
evolution. An American edition entitled Evolution above the Species Level’ was
published in 1959 (1960).

During his early career, RENSCH was also interested in zoogeographical problems. He
summarized his interpretation of the origin of the faunas inhabiting the Lesser Sunda
Islands (which he had visited in 1927) in a book on the ‘History of the Sunda Arc’
(1936b). Later studies by other authors made apparent that RENscH, in comparing
the extant faunas of individual islands, had not sufficiently taken into consideration
the often different ecological conditions on these islands. Furthermore, he had laid
too much stress on postulated land connections between islands during the geological
past in order to explain certain faunal similarities. Taking into consideration the highly
varying dispersal power of individual bird species, STRESEMANN (1939) and Mayr
(1944b) concluded that most of the previously postulated land connections in the
Malay Archipelago were unnecessary from a zoogeographical point of view and
improbable geologically.

I.D. Ernst Mayr - ornithologist, systematist and zoogeographer
I.D.1. Introduction

ErNsT MAYR achieved distinction in several branches of the biological sciences: He
was mainly an ornithologist, systematist and zoogeographer during the first period
of his career (1923-1953) and became a leader in these fields during the 1930s (Brewster
Medal, Leidy Medal, honorary Ph.D. degree of Uppsala University). Following this
sintroductory phase“ and through his work as ALEXANDER Acassiz Professor of
Zoology at Harvard University (1953-1975), he became this century’s leading
evolutionary biologist (BALzAN Prize 1983, International Prize for Biology 1994
awarded by Japan, further honorary Ph.D. degrees of thirteen universities, National
Medal of Science, Linnaean Medal, MENDEL Medal, DARWIN Medal and numerous
other awards). During the third period of his career (1975-present), following his
official ,retirement®, he published important contributions to the fields of history
and philosophy of biology (SaArRToN Medal 1986; Honorary Fellow of the Center for
the Philosophy of Science, Pittsburgh, 1993; honorary Ph.D. degree of the University
of Konstanz, 1994). These three periods, of course, are broadly transitional and not
sharply delimited. ERNsT MAYR is Fellow or Honorary Member of numerous scientific
societies of the world, among others the Deutsche Ornithologen-Gesellschaft (1941),
American Academy of Arts and Sciences (1954), National Academy of Sciences (1954),
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American Philosophical Society (1965), Deutsche Akademie der Naturforscher
Leopoldina (1972), Society of Systematic Zoology (1976) and Royal Society (1988).
Future historians of science will have difficulty surveying and evaluating MAYR ’s
extensive published work (Fig. 13). The library of the Museum of Comparative Zoology
(Harvard University) was named in his honor ‘ERNsT MAYR library.” Also, to honor
him and his name, the Berlin-Brandenburg Academy of Sciences and the Science
College of Berlin established jointly an annual ,,ERNsT MaYR lecture which he himself
inaugurated with a lecture on “The philosophy of biology’ on 14 October 1997.
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Fig. 13. Publications of ERNST MAYR in his main fields of research between 1923 and 1993 (data
from Mavr 1994). B book.

ERNSTMAYR has always read widely and has been interested in the underlying theories
and principles, as seen in his early letters and articles. Therefore, the sequence from
ornithology to systematics and evolution, and from there to history and philosophy
appears natural. Through his scholarly achievements during the course of over seven
decades he influenced importantly the progress in several branches of the biological
sciences (Bock 1994, HAFFER 1995, JUNKER 1995, 1996). The awe-inspiring breadth of
his thinking and research is reflected by the festschriften published on the occasion of
his 90% birthday on 5% July 1994 (Biology and Philosophy 9, 1994; Evolution 48, 1994;
Biologisches Zentralblatt 114, 1995).

This essay on ERNST MAYR as ornithologist, systematist and zoogeographer refers
mainly to the first of the three periods mentioned above. His work and publications
during those years are fundamental for an understanding of his ideas and research
during later decades. He has been and continues to be primarily a naturalist and
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ornithologist who rejects any reductionist oversimplification (Bock 1994). Throughout
his long career he maintained close communication with numerous ornithologists
worldwide. He has been President of the American Ornithologists’ Union (1957-
1959) as well as President of the 13th International Ornithological Congress (Ithaca,
USA, 1962) and he summarized repeatedly the progress of ornithology and its relation
to general biology (1963a, 1980a, 1983, 1984, 1989a,c). Since the 1950s, MAYR has
been editor as well as contributing author for more than half of the 16-volume ‘Check-
list of Birds of the World’ which was completed in 1987, a detailed catalogue of all
species and subspecies of birds of the world (Bock 1990b). No comparable list exists
for any other group of animals.

1.D.2. Early research programs.

As a university student, the young ornithologist already analyzed the theoretical
foundations of his fields of interest, asked penetrating questions and worked toward a
synthesis of various branches of scientific research. The historical roots of his later
contributions to the evolutionary synthesis reach far back to the early 1920s and his
seemingly abrupt appearance as an ,architect” of the synthetic theory of evolution
during the early 1940s had a long history which, however, must be reconstructed
from unpublished letters, notebooks and articles in little known journals.

1.D.2.1. Student and museum assistant in Germany (1923-1927)

Despite his early enthusiasm for field ornithology beginning as a schoolboy in Dres-
den, MaYR entered the university in 1923 as a student of medicine. He had accepted
the idea as perfectly natural, that he would be the medical doctor of his generation in
a family with a long medical tradition. Ernst chose the university of Greifswald on
the Baltic Sea because, ,,of all German universities, it was situated in the ornithologically
most interesting area“ (MAYR 1980b) and went birdwatching in the forests and along
the beach of the Baltic Sea almost every day, alone or in company with his friends
HEerBERT KRAMER (1900-1945), a student of zoology, or WiLHELM BREDAHL and WER-
NER KLEN, fellow medical students. They banded lapwings and dunlins and found
the Red-breasted Flycatcher (Ficedula parva) commonly breeding in the beech forests
of the Elisenhain in Eldena (MAYR 1923b), saw the fairly rare Middle Spotted
Woodpecker (Dendrocopos medins) and watched Little Gulls (Larus minutus) at the
seashore (MaYrR & Klein 1924). HANs SCHARNKE (1931a), a younger schoolmate from
Dresden, later published many of MAYR ’s and KRAMER’s ornithological records together
with his own field observations in the Greifswald region.
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The medical student ERNsT MAYR reported many details of his ornithological
observations to Dr. ERWIN STRESEMANN at the Zoological Museum in Berlin. He had
introduced himself to STRESEMANN in the spring of 1923 on his way to Greifswald
during a stopover in Berlin where he reported his observation of a pair of Red-crested
Pochard (Netta rufina) at the Frauenteich, Moritzburg Castle, near his hometown
Dresden, in March of that year. The bird had not been seen in central Germany since
1846 and, therefore, arguments over the identification of these ducks had arisen among
the members of the local bird society in Dresden. To settle the issue, Dr. RAIMUND
SCHELCHER, STRESEMANN’s former schoolmate and at that time a pediatrician in Dres-
den, suggested that MAYR visit Dr. STRESEMANN. SCHELCHER wrote a letter of
introduction (see p. 848), thereby establishing the fateful link between these two
ornithologists. After a detailed ,cross examination®, STRESEMANN accepted MAYR ’s
observation as valid and published a brief note on it (MaYR 1923a; the year of the
observation was 1923, not 1922, as incorrectly given in the published note; Mayr ,
pers. comm.). STRESEMANN was so taken by the enthusiasm of the young student that
he invited him to work between semesters as a volonteer in the ornithological section
of the museum: , It was as if someone had given me the key to heaven®, MaYr (1997b)
recalled this event recently.

During those years, MAYR reported to STRESEMANN not only his bird records but also
wrote about his reflections on theoretical matters concerning ornithology and
evolution. In a letter dated 12 May 1924, he discussed in detail a model for the ecological
and historical origin of geographic variation in a bird species and continued saying
(HAFFER 19940):

“An attempt should be made to find out for all bird species where they originated,
based on certain characters. The comparative morphology of the immature plumages
would probably play a decisive role in such a study .... Another interesting question
is the rate of differentiation ... Supporters of the mutation theory should answer this
question: In which way does the established form disappear from its area of distri-
bution ? Possibly the mutant is more strongly expansive. ... The peculiar phenomena
of convergence, which caused so many errors in systematics, also need to be taken
into consideration ... Moreover, the phylogenetic connections between different forms
need to be explained ... I am an adherent of Lamarckism (despite all the theory of
inheritance, Baur’s modifications, etc.) ... So many new forms have been described
within recent years, that it would be time to write ,a general HARTERT® (or , The
Theory of Geographical Variation and of the Species®). Very many ornithologists
would appreciate a comprehensive treatment of these problems. Surely such a study
would suit you* (for full letter see p. 408-411).

The 3-volume magnum opus of the renowned ornithologist ERNsT HARTERT on the
birds of the Palearctic fauna (1903-1922) had just been completed. However, as discussed
above, HARTERT was mainly a practical taxonomist who did not analyze theoretical
problems of geographical variation and speciation. The above letter of the 19-year-old
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Mavr shows his early interest in theoretical analyses of taxonomic data and his ability
to synthesize critically the results derived from studies in widely different fields,
capacities which characterize many of his publications in later decades. Moreover, he
“was evidently already quite familiar with the basic concepts of evolution, inheritance
and systematics through a close reading of textbooks and specialized articles by
HarTERT, KLEINSCHMIDT, STRESEMANN and many other ornithologists. His later interest
in genetics probably goes back to his study of the volume on human genetics (,, Mensch-
liche Erblichkeitslebre”, 1923) by E. BAur, E. FiscrEr and F. Lenz which impressed
him greatly, as iidicated by an entry in an early notebook. When Mayr (1980b: 413)
stated ,I have no recollection of when I first learned about evolution®, he did not
remember the above details and his discussions with STRESEMANN in Berlin during
those early years. However, it is true that his early interest in evolution and inheritance
at that time was only coincidental to his ornithological interests. Even though he was
inscribed as a medical student, he was first and foremost an ornithologist (Mayr
1980b: 413).

Heavily occupied with writing the manuscript for his large volume on ‘Aves’ and
many other projects, STRESEMANN was not able to follow up on MAYR ’s suggestion.
However, he was so impressed by this young ornithologist that he wrote to his fatherly
friend ERNsT HARTERT a few weeks later (12 July 1924):

»1 have discovered ... a star in the making, a young Studiosus med[icinae] by the rare
name of MaYR , of fabulous systematic instinct. Unfortunately, he will probably have
to wither away as a medical doctor. I wish one could always place the right man in the
right position !“

At this moment neither STRESEMANN nor HARTERT could imagine that this young
man, less than eight years hence, would be proposed to be HARTERT’s successor at
Lord WALTER ROTHSCHILD’s private museum in Tring. This plan fell through when,
in 1932, RoTHSCHILD’s ornithological collections were sold and given to the Ameri-
can Museum of Natural History, New York (where MaYR , meanwhile employed by
this institution, was preparing for their reception).

Upon passing his preclinical examinations in Greifswald in early 1925, MaYR visited
Berlin and his ,beloved Zoological Museum* (entry in an early notebook). There
STRESEMANN persuaded him to major in zoology instead of medicine and to become
an ornithologist, partly by promising to place him on an expedition later on. This
was a temptation MAYR could not resist, particularly because, by that time, certain
doubts had been growing in his own mind regarding applied medicine as his lifelong
occupation. Within the field of medicine, he could see himself only as a researcher in
one of the basic medical fields (entry in an early notebook). Although MAYr returned
for the summer to Greifswald, now a student of zoology, he was then already working
on his dissertation, the range expansion of the Serin finch in Europe. In the fall of
1925, MaYR entered the University of Berlin and passed his doctoral examination
summa cum laude in late June 1926 with Dr. STRESEMANN as his thesis advisor. This
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was rather remarkable considering that he had had only 16 months to prepare himself
and to write his thesis. Upon MAYR's appointment as assistant of the Zoological
Museum (July 1, 1926) STRESEMANN remarked in a letter to OTTO KLENSCHMIDT (19
August 1926) “Tam placing great expectations in his further scientific development.”
One of MAYR ’s research projects during 1926 and 1927 was the systematics of various
groups of songbirds (Serinus, Montifringilla, Leucosticte). His efforts to elucidate the
basis of geographical variation and speciation and to establish ties with genetics now
found public expression for the first time. In the general discussion of his paper on
snow finches, MAYR (1927: 611-612) laments that the geneticists attempt ,,to analyze
the factors of speciation without taking into consideration the examples offered by
nature ... he deplored ,how little geneticists and systematists cooperate even today“
and ,that the geneticists still today apply the Linnean species concept which is by
now 170 years old (and in many respects outdated); the systematists had abandoned
it long ago. His justified criticism referred primarily to mutationists among the classical
geneticists, because the recent publications of population geneticists had not convinced
MavYR . This is evident from his ,,Credo of a Lamarckian® which he entered into his
notebook on 2 February 1926 (MAyr 1992a: 23) and from other entries of that time:
_The genetico-darwinists always claim that a very small mutation is sufficient gradually
to prevail through natural selection.- However, there are sufficient examples that at
least a predisposition for mutations is released by biological processes” and ,,Certain
doubts appeared whether everything can be explained by mutations as, e.g., Baur
hints at. These mutations have been derived from experiments. It is questionable that
this is a secure basis, because the conditions during experimental work often are not
normal, or better, not natural. There is another path, because we encounter frequently
natural experiments of speciation that originated under natural conditions. An example
are STRESEMANN’s ‘mutations’, ... and borderline cases of the doctrine of Formen-
kreises.”

Through the influence of STRESEMANN, ERNST MaYR adopted the ideas of the Seebohm-
Hartert tradition of systematic ornithology which he soon broadened by posing new
questions. Several general concepts of this ‘school’ as detailed by HENRY SEEBOHM
(1832-1895) during the 1880s and later by STRESEMANN (1919a,b, 1920a) may be
summarized as follows: Related species are derived from common ancestors, and among
extant birds a number of borderline cases between species and subspecies are known.
Speciation takes place through differentiation of geographically isolated populations.
The study of geographical variation of widely distributed polytypic species on the
basis of series of specimens and the analysis of the relations among sympatric species
reveal the manner in which the concept of the biological species is to be interpreted
and applied in delimiting species taxa. Noninterbreeding populations represent diffe-
rent species and the amount of morphological difference between taxa seems inde-
pendent of reproductive divergence, i.e. hybridizing (conspecific) taxa may be very
similar morphologically or conspicuously different.
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In those years STRESEMANN had established ties between ornithology and genetics
through a series of publications. Based on the work of SEEBOHM, BERLEPSCH, HARTERT,
KremscHMIDT, HELLMAYR and their extensive discussions of the species problem in
numerous publications, STRESEMANN had also started a theoretical broadening of the
Seebohm-Hartert tradition in the sense of ,new systematics.“ This conceptual
modernization was continued by BERNHARD RENSCH and, in particular, ERNST MAYR
during later decades. As he stated in retrospect (1992a: 6):

“It was in the German literature that in the preceding 20 years [i.e. 1910-1930]
important battles had been fought about Formenkreise, borderline cases, the influence
of the environment, the limitation of natural selection, etc. I had brought all of this
knowledge with me to America, and combined it with the knowledge of American
experimental biology“.

Besides his work at the Zoological Museum, MaYR went into the field around Berlin
on many days and on every weekend collecting detailed observations, often in company
with GOTTFRIED SCHIERMANN (1881-1946) who, in those years, was one of the first
ornithologists to conduct population studies of German breeding birds and “a first-
class amateur” (MAYR 1963a and p. 824). In several articles published in the ‘Ornitho-
logische Monatsberichte’ and the Journal fiir Ornithologie’ during the late 1920s, Mayr
treated topics of the ecology and nesting biology of various bird species (Figs. 13 and
15) showing that he was also a true field biologist who wanted to observe birds in
their natural ecological setting (e.g. notes on the nesting of the Chaffinch and the
House Martin, on the occurrence of the Waxwing, the calls of the Bittern, on snake
skins as nest material, and detailed observations on the breeding biology of the Willow
Tit; 1928).

Mindful of his earlier promise, STRESEMANN now attempted to place MAYR on an
expedition. Plans of travels to Cameroon and Peru failed. However, in the fall of 1927
Lord WALTER RoTHSCHILD’s collector A.F. EICHHORN retired for reasons of health.
Following STRESEMANN’s suggestion, ROTHSCHILD and HARTERT asked the young ERNsT
MAYR to continue EICHHORN’s work in New Guinea.

1.D.2.2. Expeditions to New Guinea and the Solomon Islands (1928-1930).

In February 1928 MaYR left Germany to lead - as it turned out eventually - a three-
partite expedition to New Guinea and Melanesia of over two years duration (Fig. 14);
he returned to Berlin in late April 1930:

(1) Dutch New Guinea (Arfak, Wandammen and Cyclop Mountains) for the
Rothschild Museum in Tring, England, and the American Museum of Natural History
in New York; February 1928-October 1928 (Mayr 1930, 1932);

(2) Papua New Guinea, the former German Mandated Territory (Saruwaged and
Herzog Mountains) for the Zoological Museum in Berlin; November 1928-June 1929
(MAYR 1931a);



69

Australia

Fig. 14. Map of the New Guinea region and the Malay Archipelago. STRESEMANN studied and
collected birds on Bali, Buru (Bu), Ambon (A) and Ceram (Ce) in 1910 - 1912; MAYR explored
and collected in three regions: (1) northwestern New Guinea: Arfak Mountains (Ar) around
Anggi Lakes (An), Wandammen Peninsula (W), Manokwari (Ma); (2) northcentral New Gui-
nea: Cyclop Mountains (Cy) and surroundings of Hollandia (Ho); (3) southeastern New Gui-
nea: Saruwaged Mountains (Sa) on Huon Pensula and Herzog Mountains (H). Additional
localities: V Vanimo, Ai Aitape, Ga Foja (Gauttier) Mountains, S Sattelberg, F Finschhafen,
R Rabaul (Uatom Island just north of this town), N Nissan Island; D Djakarta, Si Singapore,
Sin Singkep, B Bangka. From June 1929 to March 1930 Mavr joined the Whitney South Sea
Expedition in the Solomon Islands: B Bougainville, C Choiseul, I Santa Isabel, M Malaita, G
Guadalcanal, Cr San Cristobal.

(3) Solomon Islands, Melanesia for the American Museum of Natural History, New
York (part of the Whitney South Sea Expedition); July 1929-March 1930 (MaYR 1943a).
Long letters from HARTERT, STRESEMANN and the botanist Dr. DIELs in Berlin contained
numerous suggestions and relevant details showing the interest with which his sponsors
followed Mayr ’s work. He himself related many adventures in several letters and
reports (e.g. MAYR 1929, 1932, 1943a). The rich collections of bird skins and dried
plant material which he brought back to Germany were worked on later by HARTERT,
MaYR and several botanists. MAYR also published his observations on the habits and
breeding biology of the megapodes, the anatomy of Salvadori’s Teal, and on the syrinx
of some New Guinea songbirds. In another article he treated words of the native
language which he had collected on Nissan Island, between the Bismarck Archipelago
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Fig. 15. Ornithological publications by ERNsT MavR in different fields of enquiry between
1923 and 1941. A Ecology, breeding biology and faunistics; B Taxonomy; C Zoogeography.
Figures indicate total number of publications. ST university studies in Greifswald and Berlin,
E expeditions to New Guinea and the Solomon Islands, L letter to Dr. STRESEMANN in May
1924,

and the Solomon Islands. MaYR tried in vain to find several rare birds of paradise in
the mountains of New Guinea, each of which was known from only one or very few
specimens. Therefore, STRESEMANN examined these specimens in detail and his
conclusion that all of them represent hybrids between other well known species of
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birds of paradise (1930a and letters to HARTERT since 1928) is now generally accepted

(MAYR 1945a, 1981, FULLER 1995).

MAYR ’s notebooks reveal that he was making plans for the time after his return home

from New Guinea to write a book on , The Birdlife of Germany*“ for which purpose

he collected detailed notes on topics to be included (migration, ecology, food and

feeding, psychology, breeding biology, etc.) and procedures to be followed (e.g.

cooperation with G. SCHIERMANN; literature search and evaluation). Further plans

referred to

(1) a “critical test of the Territory theory (HowarD, NICHOLSON)” in several landscape
types near Berlin,

(2) an ,ornithological field manual®,

(3) an article on ,Ecological approaches to birdlife,

(4) , The distribution of birds,

(5) ,Contributions to the ornithology of New Guinea®, and

(6) ,Thoughts on the establishment of a zoological (ornithological) research station
in New Guinea“ on a high mountain range at ca. 1500 m elevation; one ‘pure’
ornithologist and one entomologically trained ornithologist, duration of 2 years;
problems to be studied are molt, feeding, breeding biology, ecology: It is important
that the scientists observe during all periods of the year.

The above list shows that MaYR planned to conduct mainly ecological field studies

after his return to Germany. His interests were by no means restricted to systematic

research but comprised a broad spectrum of ornithological topics which he pursued

or planned to pursue through extensive ecological fieldwork (Fig. 15). "I was a straight

out-door naturalist, when you aroused in me the interest in taxonomy. Nearly every

museum ornithologist started originally as field ornithologist“ (E. MaYR to E. STRE-

SEMANN, May 9, 1947).

1.D.3. Curator of ornithology in New York.

The call to the American Museum of Natural History (AMNH), New York in 1930
determined MAYR ’s research as systematist and evolutionary biologist during the
following decades. Obviously, only little time was then left for studies on the ecology
and breeding biology of birds, although he was able to complete a number of interesting
projects (e.g. MAYR 1935, 1941a). In his taxonomic and evolutionary studies, he always
took into consideration the ecological requirements of bird species and the selective
demands by the environment. He even planned to write a detailed ‘Natural History
of Birds.” His plan was too exhaustive and therefore never completed because of other
more pressing projects. During the course of his work at the AMNH beginning in
January 1931, MayrR assembled data for a comprehensive analysis of geographical
variation and speciation in birds for which purpose the large collections of the Whitney
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South Sea Expedition from the islands of Oceania and from New Guinea were
unusually well suited. There was no better qualified ornithologist to work on this
rich material than ERNsT MAYR whose scientific interests had been directed toward
these topics by STRESEMANN and RENscH at the Zoological Museum in Berlin. Perhaps
without realizing it, he carried out in New York the project he had proposed to
STRESEMANN in his letter of May 1924 (p. 65, 408-411).

1.D.3.1. Employment in New York.

Based on a suggestion by Dr. L.C. SANFORD, trustee of the AMNH (who had consulted
in this matter with HARTERT and STRESEMANN), Dr. FRANK M. CHAPMAN (1864-1945),
head of the Department of Ornithology of the AMNH, offered ERNST MAYR , in the
fall of 1930, a position in New York as Visiting Research Associate for one year to
commence upon completion of his expedition report. His task was to work on part
of the material collected by members of the Whitney South Sea Expedition. Again at
SANFORD’s suggestion, this assignment was later extended for another year. When in
1932 the AMNH purchased the bird collections of the Rothschild Museum in Tring,
Mayr was employed as Whitney-Rothschild curator (Associate Curator on ‘soft
money’ provided by the Whitney family), and he terminated his employment at the
Zoological Museum in Berlin on 30 June 1932. Thus he gradually shifted into his
position in New York. In 1929, SANFORD (and CHAPMAN) first had attempted to
persuade STRESEMANN to come to New York and to study the birds of the Whitney
Expedition. However, STRESEMANN declined (presumably because of his continuing
work on the Aves volume) and instead “strongly suggested that [MAayr ] should be
entrusted with the study of the birds collected by the Whitney Expedition”
(STRESEMANN’s letter to MaYR dated July 28, 1929; also Ibis 137, p. 279, 1995).

As MAYR recalled (pers. comm.), he encountered a certain amount of jealousy among
young American ornithologists who in the depression years were without a job and
quite naturally resented a German ornithologist who had gotten one of the few available
jobs. However, everybody more or less realized that he was indeed the person best
qualified. As a result he was elected a Fellow of the AOU remarkably early (1937) and
later never had any problems when organizing meetings, societies and journals in
evolutionary biology. MAYR was a staff member of the AMNH until 1953, when he
accepted an offer as ALEXANDER AGASSIZ professor at the Museum of Comparative
Zoology of Harvard University (Cambridge, Massachusetts).

I emphasize that MAYR ’s move from Berlin to New York in 1931 had the simple
reason that the job there was better, scientifically, than any position he could have
had in Germany (MAYR , pers. comm.). Moreover, MAYR was the youngest of four
assistants at the Zoological Museum in Berlin and knew that he would have to wait
many years before a curatorship might open up for him. The Nazi regime which
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came to power in Germany in 1933 (i.e., two years after MAYR had arrived in New
York) had nothing directly to do with his emigration to the United States, although
MayR was outspoken in his denouncement of this regime. In his rather complete
genealogy back to the 17th century there is not a single Jewish ancestor (pers. comm.).
However, there would not have been room for a second major ornithologist in Berlin
and probably not in Germany, next to Professor STRESEMANN, and their careers might
have ,collided®, as he thought in retrospect (MAYR , pers. comm.; Bock 1994). Besides,
Mayr would have had little chance to survive World War II had he stayed in his
country.

The transfer of the Rothschild bird collections from Tring, England, to New York as
well as MAYR ’s employment by the AMNH were due to the efforts of Dr. LEONARD
C. SANFORD (1878-1950), a wealthy physician in New Haven as well as an influential
member of the New York upper class society (MurPHY 1951). Through his interests
and activities during the 1910s and 1920s the bird collections of the AMNH had
become the richest in the world and its Department of Ornithology a global center
of research. It was Dr. SANFORD who, so to speak, offered to ERNsT MAYR the collections
which enabled him to carry out, during the 1930s, a comprehensive research program
on geographical variation, zoogeography, and speciation in birds. The fatherly friend
of ErNsT MAYR for over twenty years (1931-1950; see p. 822-824) was an important
peripheral figure of our story; SANFORD became a ,Manager of major ornithological
projects.“ He designed the plans for several long-term expeditions: Brewster-Sanford
Expedition to the coastal areas of South America 19121-)1917, Whitney South Sea
Expedition to the islands in the Pacific Ocean 1920-1939 °, the New Guinea, Timor,
Celebes (Sulawesi) and Northern Moluccas Expeditions 1928-1932; he obtained the
necessary funds through his connections with financial circles in New York, organized
these expeditions and finally arranged for qualified scientists to be employed to study
the collections obtained.

Through his friendly relations with the Whitney family SANFORD also raised, in 1929,
the financial means for the construction of a museum wing (AMNH) to house the
large incoming collections as well as new public galleries (MURPHY 1951, LECROY
1989, Bock 1994). Dr. CHAPMAN, head of the Department of Ornithology, who was
mainly interested in the birds of the Americas, did not object, of course, to any of Dr.
SANFORD ’s unsolicited plans, particularly since his department profited immensely
by these global activities. However, CHAPMAN may not have been really happy with
the purchase of the Rothschild Collection in 1932 (MAYR , pers. comm.). In order to

" Regarding the history and significance of this expedition see MURPHY (1922), CHAPMAN (1935),
LEcroy (1989) and also here p. 447-452).
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have room for this huge collection, the fourth floor of the Whitney wing (AMNH)
that CHAPMAN had planned as another exhibition floor, was converted into a floor for
bird collections. He never complained about this but MAYr had the feeling at the
time that all of this happened without him really wanting it. In a sense, CHAPMAN
was always a little afraid of SANFORD. There was never any joint planning between the
two. This is why SANFORD had turned to HARTERT and STRESEMANN. Occasionally,
CHaPMAN did object to SANFORD’s plans as shown by the following remark in SANFORD
’s letter to STRESEMANN dated February 18, 1937: ,,As regards Chapin, I am determined
to have him go to the Congo and Chapman is determined he shall not ...“ (Strese-
mann Papers, Staatsbibl. Berlin). As usually, SANFORD had the last word.

SANFORD ’s plans and activities had been triggered by his friend Dr. THOMAS BARBOUR
(1884-1946), director of the Museum of Comparative Zoology (MCZ, Harvard
University), who had pointed out to him that the MCZ’s collections were more
complete than those of the AMNH. Thus, as a trustee of the AMNH since 1921, he
felt in competition with BARBOUR and the MCZ (MAYR , pers. comm.; see also
STRESEMANN's letter to MAYR dated 21 January 1929 and Bock 1994). After winning
this ,competitive race®, Dr. SANFORD continued his activities probably because of his
collecting compulsion (he owned a large collection of North American birds) as well
as his satisfaction in carrying through major ornithological projects at an internatio-
nal scale - like a modern manager of large industrial companies. Regarding the history
of the Department of Ornithology at the AMNH, see the interesting articles by
Mayr (1975) and Lanyon (1995), the latter illustrated with several photographs of
staff members and of L.C. SANFORD .

1.D.3.2. Birds of Oceania and New Guinea.

Upon his arrival in New York on 19 January 1931, ERnsT MAYR plunged with great
zeal into his work on the bird collections of the Whitney South Sea Expedition
which had arrived in New York since 1921 (MurpHY 1922) but had not yet been
studied in detail (including his own collections from the Solomon Islands). In his first
article which appeared only two months after he had started to work at the AMNH,
Mayr (1931b) introduced into the international literature the important concept of
Lsuperspecies” as the equivalent of the term ,Artenkreis“ coined by RENscH. MAYR
had read Rensch’s book ,,Das Prinzip geographischer Rassenkreise und das Problem der
Artbildung® (1929a) upon his return from the Solomon Islands and he admired it
greatly. Twelve additional papers by MaYR were published or in press by the end of
1931(MaYR to W. MEISE on 11 April 1932: "I work here really like crazy®).

ERNsT MAYR quickly became one of the leading ornithologists of the world. He
published a long series of taxonomic articles, numerous revisions of genera and families
and described, mainly from the collections of the Whitney South Sea Expedition, 26
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Fig. 16. Discontinuous geographic variation in the “flycatcher” Monarcha castaneoventris from
the Solomon Islands. Four principal color patterns are represented among the six recognized
subspecies: 1 = castaneoventris and megarbyncha; 2 = obscurior, 3 = ugiensis, 4 = richardsii, 5 =
erythrosticta. From MAYR (1942, Fig. 10).

new species of birds and around 410 subspecies, 90 of which he worked out in
collaboration with colleagues (Bock 1994). Patterns of geographic variation which he
analyzed in numerous groups of birds included, e.g., the variation of body size (in
several parrots, honeyeaters, starlings), of proportions (relation of tail and wing length
in birds of paradise, cuckoo shrikes, kingfishers), the variation of size and plumage
color (Pachycephala, Myiolestes) as well as plumage development. He concluded that
the state of the plumage in young and adult birds is largely independent of the state of
the gonads (sex hormones), but has an important genetic component. Published in a
museum series, this discussion was generally overlooked by endocrinologists and
developmental physiologists (MAYR 1982a: 838). In species of Pachycephala and Petroica
sexual dimorphism was lost when in some island populations the males became hen-
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feathered and in others the females cock-feathered. In several Solomon Island subspecies
of Pachycephala pectoralis, the females show conspicuous geographic variation, whereas
the males do not (heterogynism, HELLMAYR 1929). In Lalage sueurii it is the timing of
molt that varies geographically and in Tiurdus poliocephalus, besides plumage color,
the habitat preference of various populations: On some mountainous islands they
inhabit montane forests, but on flat coral islands they inhabit low vegetation near sea
level. Whereas many bird species on continents vary gradually (clinally) over great
distances, island birds frequently show conspicuously discontinuous geographic
variation which MAYR analyzed in detail in many species of the genera Monarcha
(Fig. 16), Rhipidura, Pachycephala, Myzomela, Myiagra, Petroica, and Tirdus. The small
and often widely separated populations (colonies) of the Scrubfowl] (Megapodius) vary
conspicuously in size, plumage color and habitat preference. In several other cases
closely related and sympatric island birds represent the descendants of repeated
invasions of the same ancestral species. During the late 1930s and early 1940s, MAYR
also worked on the birds of the New Hebrides, the Loyalty Islands, Burma and, in
particular, on revisions of New Guinean species and genera in preparation of his List
of New Guinea Birds’ (1941c). During this and later work he discovered, among many
other facts, that the Short-billed Minivet actually consists of two species, Pericrocotus
brevirostris and P, ethologus (see Ibis 1940 and here p. 516-517) and that small owls
(Glaucidium, Athene) molt their tail feathers simultaneously (see Auk 71, 1954 and
here p. 627, 632).

Mavr distinguished between primary intergradation of populations and secondary
intergradation (hybridization) in areas or island groups where recently differentiated
forms established secondary contact during the course of their range expansion. In
these cases gene exchange between populations proves that they still belong to the
same species despite of conspicuous morphological differences in some cases. MaYR
interpreted other allopatric (geographically isolated) populations either ,still“ as
subspecies of the same species or ,already“ as separate species, since there are no basic
differences between subspecies and species characters. Numerous peripheral island
forms represent borderline cases between species and subspecies demonstrating the
process of geographic speciation. In those years MaYR recognized that geographic
variation (whose genetic basis he discussed) produces the two components of speciation
— divergence and discontinuity.

The numerous taxonomic articles presenting the above data and interpretations were
published in the series ,,American Museumn Novitates” between 1931 and 1945 under
the common title ,Birds collected during the Whitney South Sea Expedition® (Nos.
12-55) with individual titles such as, e.g., ,Notes on the thickheads (Pachycephala)
from the Solomon Islands“ or ,Notes on the genus Petroica“. They were written for
taxonomic specialists and did not reveal the fact that their author was collecting data
for a comprehensive evolutionary study of geographic variation and speciation in
birds (and other animals). MaYR intended to summarize his findings only after
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completion of these taxonomic analyses, as is evident from a letter to THEODOSIUS
DoBzHANSKY (25 November 1935):

« have restricted myself in the past to purely descriptive species and genus revisions
and am waiting for the completion of these detailed taxonomic studies before I want
to draw any conclusions. I am mainly working with insular birds ... They show
clearly that Goldschmidt’s contention that subspecies are not the building material
of new species is wrong. In fact, about 60 % of these subspecies are considered good
species by the majority of living ornithologists ...

Mavr had written this letter after reading DoBzHANSKY’s (1933) paper on ,,Geographic
variation in lady-beetles“ and exclaimed: ,Here is finally a geneticist who understands
us taxonomists !“ (MAYR 1980b: 419).

Both DoBzHANSKY and MAYR followed a continental European tradition in
evolutionary research and systematics studying geographical changes of populations
leading to speciation and macroevolution, i.e. the ,,horizontal“ dimension of evolution.
Other representatives of this tradition included PLATE, STRESEMANN, RENSCH, STEG-
MANN, MERTENS, REINIG, WETTSTEIN, BAUR, PHILIPSCHENKO, TIMOFEEFE-RESSOVSKY, and,
up to 1932, GorpscHmT. This list includes not only evolutionary systematists but
also several continental geneticists (see also HARwooOD 1993: 129 - 137). On the other
hand, an Anglophone tradition emphasized the study of adaptive genetic change in
populations through time, i.e. the ,vertical“ dimension of evolution, as indicated by
the names of MORGAN, MULLER, WRIGHT, FIsHER and HALDANE. Of course this
distinction is not clear-cut and several scientists in North America and Britain also
studied problems of diversity and the ,horizontal“ aspects of evolution like SUMNER,
Dick, D.S. JorRDAN, GRINNELL, POULTON, FORD, and KARL JORDAN (MAYR 1992a,
1993a).

Three books summarized the results of MAYR ’s taxonomic studies and the work of
other authors: (a) List of New Guinea Birds’ (1941c) which included a study of all the
types in the museums of the United States, England, Holland, France, Germany and
Italy, (b) ‘Birds of the Southwest Pacific’ (1945b) which included field data collected on
the Solomon Islands in 1929 - 1930, and (c) Birds of the Philippines’ (DELACOUR &
Mayr 1946). The latter two field guides were prepared to stimulate birdwatchers
among American soldiers in these regions during World War II. The books included
long lists of questions to be kept in mind by the fieldworker regarding the habits and
ecological needs of the birds likely to be encountered. Additional family revisions
and studies of speciation and evolution within avian families of those years include
MAYR ’s articles on the Dicaeidae (with AMADON), waterfow] (with DELACOUR), and
the Dicruridae (with C. VAURIE). MaYr had planned two other books, one on the
birds of the Solomon Islands and another one on the zoogeography of New Guinea.

Only the former appeared decades later (MaYr & DiamoND 1998).

In the early 1930s, Mayr had given up his earlier Lamarckian in favor of Darwinian
selectionist views (as had STRESEMANN and RENscH in Berlin) convinced by the



78

publications of geneticists and long conversations with JaMEs CHAPIN, the explorer of
the Congo (Zaire) rainforest and his colleague at the AMNH. The first volume of
CHAPIN’s Birds of the Belgian Congo’ (1932) was the best work on the ecology, behavior,
and biogeography of tropical birds of that time. EM. CHAPMAN, the chairman of the
Bird Department, still believed in direct environmental influences and in saltation, as
did MAYR ’s colleagues R.C. MurrHy, J.T. ZiMMER, G.K. NOBLE, and others. After
CHAPMAN’s retirement in 1942, ERNST MAYR became the dominant force within the
Department of Ornithology at the AMNH through developing new theoretical and
conceptual ways to view the formation of species and other evolutionary processes
(LaNYON 1995).

L.D. 4.“Systematics and the origin of species” the Evolutionary Synthesis
(1937 - 1950)

In his first ,fan letter” to DoBzHANSKY written on 7 November 1935, MAYR again
emphasized the need for an integration of the results of genetic and taxonomic research,
as he had done in his early paper on the snowfinches (MaYR 1927; see here p. 67).
DoBzHANSKY answered him on 12 November 1935 as follows:
“The need for a reconciliation of the views of taxonomists and geneticists I feel very
keenly, but it seems to me that all what is to be reconciled are just the viewpoints,
since I do not perceive any contradictions between the facts secured in the respective
fields. Of course, this is a big ,,just“. So far geneticists appear to think that they need
not pay any attention to what taxonomists are doing, and vice versa. To my mind this
is the root of the trouble. Probably no less than 75 % of geneticists still believe that
there is nothing in particular to be gained from studies on the races of wild animals as
compared with races in bottles. You and myself will probably have no disagreement
as to the absurdity of this view.*
After attending DOBZHANSKY’s Jesup Lectures at Columbia University in 1936, MAYR
invited DoBzZHANSKY to the AMNH to show him the bird material on which he was
working (MAYR 1992a). This meeting contributed to DoBzHANsKY discussing problems
of geographic speciation in some detail in his book on ,Genetics and the Origin of
Species” (1937). MAYR read the book immediately and sent a copy to STRESEMANN in
Berlin the following year (letter August 23, 1938). The communication between
DoszHANSKY and MAYR grew closer when, in 1940, the former joined the Depart-
ment of Zoology at Columbia University, New York. Ever since they had established
contact in 1935, they were striving fervently for a synthesis of genetic and taxonomic
data and research without realizing how close they were to that goal. Through their
discussions, presentations and publications they actively forged the evolutionary
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Fig. 17. Distribution of the crow-sized Greater Birds of Paradise, Paradisaea apoda superspecies,
of New Guinea (data from GILLIARD,1969, and Cooper & ForsHAw, 1977). 1 P rubra, 2 P
minor, 3 R apoda, 4 P raggiana, 5 P, decora. Adult males (illustrated) are maroon brown, breast
mostly blackish, crown and nape yellow with two elongated central tail wires (or ribbons) and
enormous flank plumes which are yellow (stippled) and white, orange or red (shaded); females
are very different, smaller and lack flank tufts and tail wires. ERNsT MAYR (1940, 1942) discussed
geographical gradients in the color of back and flank plumes in P. raggiana of eastern New
Guinea which are probably due to differential southeastward introgression of P minor genes
from the north coastal lowlands. Hybridization (H) occurs in areas where the mainland species
meet. Note strongly differentiated species on small islands off the coast of New Guinea near its
northwestern and southeastern tips.
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synthesis!. On December 28, 1939, MAYR discussed ,Speciation phenomena in birds“
(1940) at a symposium which DoBzHANSKY organized in Columbus, Ohio. It was the
first time MAYR presented a summary of his data regarding geographic variation and
of his interpretations of species and speciation arrived at during the preceding years.
He chose many of his examples from the birds of the Pacific islands and New Guinea,
e.g., character gradients across hybrid zones in the Greater Birds of Paradise group
(Fig. 17), geographical isolation and speciation in the Paradise Magpies (Fig. 18)?, and
similar phenomena in many other species and species groups from these regions (MaYR
1940, 1942, 1945a). At the 6th Pacific Science Congress (August 1939) he had already
discussed some general zoogeographical results of his work on the bird fauna of
Polynesia (MaYR 1941b).

The spirit of an evolutionary synthesis that DoBzHANSKY and MAYR radiated at that
time may be appreciated from the introduction of MAYR's presentation at the
symposium in Columbus, Ohio, where he stated:

”Evolution is a very complicated and many-sided process. Every single branch of
biology contributes its share of new ideas and new evidence, but no single discipline
can hope to find all the answers or is justified to make sweeping generalizations that
are based only on the evidence of its particular restricted field. This is true for cytology
and genetics, for ecology and biogeography, for paleontology and taxonomy. All these
branches must cooperate ... It is obvious that the taxonomist will not find out very
much about the origin of new genetic characters nor about their transmission from
one generation to the next. On the other hand, the taxonomist will be able to give
answers to certain questions which are not attainable by the geneticist since speciation
is not a purely genetic process“ (1940, p. 249).

Following this symposium, the geneticist L.C. DUNN (Columbia University, New
York) asked MaYR and the botanist EDGAR ANDERSON to give jointly the prestigious
Jesup Lectures in 1941. When after these lectures ANDERSON was unable to submit his
completed manuscript, MaYR expanded his contribution so that it could be issued as
a separate volume. In this rather fortuitous manner originated MAYR ’s landmark

! Regarding MAYR ’s and DOBZHANSKY’s roles in the development of evolutionary studies in the
United States from 1936 - 1947, in particular the foundation of the Society for the Study of
Evolution and its journal Evolution, see JEPSEN (1949), CaIN (1993, 1994) and SmocovrTis
(1994a,b).

2In the ‘Foreword’ to GILLIARD’s book on the birds of paradise and bower birds, MaYr wrote:
“Every ornithologist and birdwatcher has his favorite group of birds, whether they be nightingales
or storks, hummingbirds or penguins. Frankly, my own are the birds of paradise and bower
birds, ... for in their ornamentation and courtship behavior birds of paradise are not surpassed
in the whole class of Aves” (1969c).
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Fig. 18. Distribution of the jay-sized Paradise Magpies, Astrapia nigra superspecies, of New
Guinea (data from GILLIARD, 1969, and COOPER & FORSHAW, 1977). 1 A. nigra, 2 A. splendidissima,
3 A. mayeri, 4. A. stephaniae, 5 A. rothschildi. Adult males (illustrated) are mainly black with
much green and purple iridescence, tail greatly elongated and black or black and white to
white; females are more brownish with barred underparts. Hybridization (H) has been recorded
in the zone of contact between A. mayeri and A. stephaniae. ERNST MAYR (1942, 1945a) used this
group to discuss allopatric speciation: These five species, “descending from a common stock,
have differentiated under conditions of geographical isolation. Each is restricted to a single
mountain range, and none can exist in the lowlands. The differences acquired by these five
species are a graphic illustration of evolution” (1945a).
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THE ORIGIN OF SPECIES

FROM THE VIEWPOINT OF A ZOOLOGIST

By ERNST MAYR

THE AMERICAN MUSEUM OF
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Fig. 19. Title page of E. MaYR’s book (1942) on species and speciation that became a cornerstone
of the evolutionary synthesis (size 1:1).
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work on ,Systematics and the Origin of Species“ (1942; Fig. 19) which became a
cornerstone of the synthetic theory of evolution. One wonders how it was possible
that MAYR as a museum taxonomist with rather slight contacts to other evolutionists
and having worked exclusively on bird collections during the preceding years was
able to prepare this wideranging work on ‘new systematics’, speciation and evolution
in such a short time. The answer is that, since arriving in New York, MAYR had spent
every Tuesday afternoon at the magnificent library of the AMNH going through the
newly received journals and taking notes on articles that dealt with species and
speciation as well as with problems of systematics and evolution. After he had received
the request, it was ‘simply’ a matter of organizing this material and writing (MAYR ,
ers. comm.). It should be mentioned, however, that he also took notes on various
other fields like general ornithology, anthropology, genetics, behavior, and paleontology
to broaden his general knowledge. These massive excerpts from the literature, always
with comments of his own, have disappeared and were probably discarded when he
moved from New York to Cambridge in 1953 (pers. comm.).
MAYR ’s book (1942) summarized the general evolutionary results of the Whitney
South Sea Expedition and discussed the concepts of ,new systematics“ as well as
publications of STRESEMANN (19192, 1926b, 1939a), ReNscH (1929a, 1933, 1934) and
many other European zoologists which, because of linguistic reasons, had remained
unknown internationally. Among a total of 450 references, the bibliography includes
174 European, mainly German, titles. Besides this integration of the North Ameri-
can and European systematic traditions and ways of thinking it was MAYR ’s clear and
straightforward presentation, the interpretation of many facts in the light of modern
population genetics which led to the rapid overcoming of neo-Lamarckian and
typological views in contemporary biology. Allopatric speciation, population thinking
in systematics, i.e., an emphasis on the ,horizontal“ (geographical) component of
evolution, and the demolition of the typologically defined species were the general
topics treated in detail. Additional aspects were geographically variable polymorphism,
clinal geographical variation, population structure of species, sibling species, the
biological species category, and monotypic and polytypic species taxa (it should be
noted that the distinction between category and taxon was not yet established at that
time). RENscH had provided the very first comprehensive manifestos on ‘new
systematics’ and on June 6, 1941 MAYR wrote to STRESEMANN:
“Iam presently busy preparing my book manuscript on ‘Systematics and the Origin of
Species’. One cannot deal with this topic without noticing all the time, how much the
solution or at least the clear exposition of these problems owes to our friend RENscH®.
In fact, MaYr (1942) cited the publications of RENscH more fequently than those of
STRESEMANN and wrote in retrospect: “My own work [on geographic speciation] was
a continuation of the work of RENscH” (MAYR 1976: 119). However, their different
empbhasis regarding the significance of the various evolutionary factors is well illustrated
by MAYR ’s comments after he had read REnscH’s book on ‘Newuere Probleme der
Abstammungslebre’ (1947):
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“Perhaps you have unduly minimized the selective significance of much of evolution.
The visual characters may not have significance, but what do we know about the
underlying genotype ? I myself have changed my stand in this matter after all the
recent work on balanced polymorphism. If a small change in the color pattern of the
wings has a strong selective significance, we cannot claim that the genes that control
the shape of the horn in antelopes are without selective significance. Genes regulate
physiological processes, and the morphological characters are merely one of the visible
products of the physiological characters” (17 January 1950; Rensch Papers, Staatsbibl.
Preuss. Kulturbesitz Berlin). In recent years, the effect of sexual selection has been
implicated in the evolution of, e.g., the seemingly nonadaptive bright coloration and
bizarre forms of male plumages in species-rich groups of tropical birds and of
comparable features in other animals.

MAYR ’s volume of 1942 turned out to be the ‘bible’ of ‘new systematics’. When he
received a copy after the end of World War II, Professor STRESEMANN praised it as

»a synthesis of taxonomic, genetic, and biological ways of viewing evolution, ... [which]
will long remain a reliable guide for systematists working in the complicated labyrinth
of phenomena through which [their] predecessors had tried vainly to find their way
during the past 150 years“ (STRESEMANN 1951: 281, 1975: 277-278).

This book was not meant to show that the data of the systematists are consistent with
the newly developed principles of genetics which in fact they are. The real objective
of the volume was to explain a whole set of phenomena well known to systematists
but not to geneticists. Examples include species and speciation, the effects of selection
on populations, the role of geography at the level of species and populations, the role
of species in macroevolution. Certain topics treated in this book were later modified
by Mayr himself.

The volume on ‘Systematics’ was also written in response to GOLDSCHMIDTs ideas on
saltational speciation through systemic macromutations:

“Even though personally I got along very well with Goldschmidt, I was thoroughly
furious at his book [1940], and much of my first draft of Systematics and the Origin of
Species was written in angry reaction to Goldschmidt’s total neglect of such
overwhelming and convincing evidence” for the concept of geographic speciation
(1980 b, p. 421). And later: “There are literally scores of cases in the history of science
where a pioneer in posing a problem arrived at the wrong solution but where
opposition to this solution led to the right solution” as in the cases of GoLbscHMIDT—
Mavr and LYELL—DARWIN (1982: 381)

The Evolutionary Synthesis (1937-1950) was a period of ’bridge building* between
two well separated fields, that of experimental geneticists (comprising the Mendelians
and the population geneticists) and that of the naturalists (studying the origin of
diversity in living and fossil organisms). For the geneticists evolution meant a change
in gene frequencies during the course of geological time resulting in adaptedness. For
the naturalists the unit of evolution was the population. Their main concern was the
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nature of species and speciation and they insisted in the gradualness of evolution. The
first ‘bridge builder’ was THEODOSIUS DOBZHANSKY (1900-1975) who was actually a
member of both camps. At first he was a naturalist (entomologist) in Russia and later
he became a geneticist in T.H. MoRGAN's laboratory in North America. DOBZHANSKY
showed that there was no conflict between the thinking of the geneticists and that of
the naturalists. His book on Genetics and the Origin of Species (1937) initiated the
Evolutionary Synthesis which was continued by the publications of Mayr, SiMPsON,
HuxLEY, RENscH and STEBBINS. The Synthesis indeed united the two great fields of
evolutionary biology, adaptation as studied by the geneticists, and the origin of
biodiversity as studied by the naturalists (see MaYR 1993b and 1997¢ for further details).
MaYR ’s contribution to the Evolutionary Synthesis was the analysis of the origin of
organic diversity, i.e., the causes of divergence and discontinuity. Species and speciation
formed the center of his research. In contrast to MAYR ’s emphasis on the geographic
(,horizontal“) component of evolution, earlier evolutionary biologists and the
geneticists had studied almost exclusively adaptive (,vertical®) changes along phyletic
lineages. The Evolutionary Synthesis led to a more general acceptance of natural
selection as a mechanism of evolutionary change and it resulted in a defeat of non-
Darwinian theories like neo-Lamarckism and orthogenesis.

One may ask the question whether birds were particularly suited for such a generalizing
approach. The answer is probably ‘yes’: Birds demonstrate geographical variation
better than many other animal groups. More importantly, there was so much
information about birds available, far more than for any other group of organisms.
Nevertheless, ALDEN H. MILLER in California who had virtually the same facts at his
disposition wrote a very formalistic monograph on ‘Speciation in the avian genus
Junco’ (1941) and missed many if not most of MAYR ’s general questions, even though
his basic ideas were similar (see MAYR ’s review of MILLER, 1941, in Ecology 23: 378 -
379, 1942). A broad overview on the relevant data from many different biological
disciplines and a synthetical view were required.

I.D.5. Species and speciation

The theoretical concept and definition of biological species as discussed by Mayr
found entrance into all textbooks of biology: ,A species is a group of actually or
potentially interbreeding populations of organisms which are reproductively isolated
in nature from other such groups“ (MaYr 1942, 1957a,b, 1963b). Bock (1986, 1992a,
1994) emphasized that genetic isolation was meant by DoszHANSKY (1937) and MAYR
(1942) who spoke of the “common gene pool” and the “harmonious genotype of a
species.” As MAYR (1968b: 164) stated: “Possession of a shared genetic program is the
common tie uniting individuals derived from the gene pool of a given species.”
Therefore Bock (l.c.) emended the definition of biological species to read: “A species
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Fig. 20. Several imaginary phyletic lineages to illustrate ‘species’ limits under the cladistic concept
(clad.) and the palentological concept (pal.) Schematic representation. Groups of populations
representing the various lineages at particular time levels (t, - t, )are different biological species
(oval circles). Vertical scale - geological time; horizontal scale - morphological and other
biological changes. A - L represent paleontological ‘species’, except C - F, which together are
one paleontological ‘species’ but represent 2 cladistic ‘species.’

is a group of actually or potentially interbreeding populations of organisms which
are genetically isolated in nature from other such groups.” Bock’s emendation appears
useful also in view of the discovery in recent years of several cases of geographically
representative taxa, especially of insects, that hybridize freely along the contact zone
because of the lack of premating isolating mechanisms, but in which such cases hybrids
are infertil because of fully developed postmating isolating mechanisms. Some bird
species which meet along ‘zones of overlap and hybridization’ (SHORT 1969) may also
represent taxa which are genetically isolated but not fully isolated reproductively.
These biospecies would be considered as conspecific under PATERSON’s (1985)
“recognition concept” of species. AVisE & BaLL (1990) recommended the identification
of phylogenetic populations within biological species on the basis of ‘genealogical
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concordance’ and suggested (p. 58) “that the biological and taxonomic category ‘species’
continue to refer to groups of actually or potentially interbreeding populations isolated
by intrinsic reproductive barriers from other such groups.” Thus species represent
‘genotypic clusters’ that do not (or only rarely) form intermediates (hybrids) when in
contact (MALLET 1995). Many biologists abandoned the earlier species criterion based
on the degree of morphological differentiation, especially in view of the frequency of
sibling species and conspicuous individual variation in numerous species. The ,hori-
zontal“ biological species concept refers to genetically isolated groups of populations
which live during a particular time plane like presently or during any time plane of
the geological past (Fig. 20). Under this concept, species have, strictly speaking, no
origin, age or duration. Species represent horizontal ,,cross sections* of vertical phyletic
species lineages in the time dimension (Bock 1979, 1986, SzaLay & Bock 1991, Bock
1992a). A phyletic lineage is the continuum of a species in time and documents its
history; it does not participate in the development of species.
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Al Fig. 21. Stages of geographical (allopatric) speciation (from MAYR 1942,
> Fig. 16).
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MayR solved the apparent contradiction between sympatric species of a local fauna
separated by bridgeless gaps on one hand and the idea of gradual speciation on the
other hand by discussing many cases of geographic variation pointing to a gradual
origin of new species from isolated (peripheral) groups of populations of an ancestral
species (MAYR 1940, 1942, 1951a, 1963b). The differences he observed among
representative island populations were not only quantitative and continuous but often
qualitative and discrete as observed among congeneric species. For this reason he
replaced the typological concept of species by a concept of species taxa as aggregates
of geographically variable populations.

“What I did, basing my conclusions on a long tradition of European systematics, was
to introduce the horizontal (geographical) dimension, and show that the process of
geographic speciation is the method by which a gradual evolution of new species is
possible, in spite of the gaps in the non-dimensional situation“ (MAYR 1992a: 7).
He summarized the various stages of the differentiation process (Fig. 21) as follows
(MAYR 1940: 274-275, 1942: 160):

Stage 1: A uniform species with a large range; followed by
Process 1: Differentiation into subspecies; resulting in

Stage 2: A geographically variable species with a more or less continuous array of
similar subspecies (2a all subspecies are slight, 2b some are pronounced); followed

Process 2: (a) Isolating action of geographic barriers between some of the
populations; also (b) development of isolating mechanisms in the isolated and
differentiating subspecies; resulting in

Stage 3: A geographically variable species with many subspecies completely isolated,
particularly near the borders of the range, and some of them morphologically
as different as good species; followed by

Process 3: Expansion of range of such isolated populations into the territory of
the representative forms; resulting in either

Stage 4: Noncrossing, that is, new species with restricted range or

Stage 5: Interbreeding, that is, the establishment of a hybrid zone (zone of secondary
intergradation).

During the course of time, taxa differentiate as members of the following
microtaxonomic categories: local population - subspecies - species - superspecies -
species group. Strictly speaking it is not the subspecies but the geographically isolated
population which may reach species status. In a superspecies the member species are
not yet ecologically isolated, for which reason the respective species populations, if
their ranges abut, compete along the contact zones and exclude each other
geographically. The closely related members of a species group may be sympatric in
parts of their ranges. In ring species the overlapping populations are so strongly
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differentiated that they no longer hybridize and would be considered as species if
their direct intergradation through the ,ring“ of subspecies were to be interrupted.
Ethological and ecological, i.e., premating, isolating mechanisms of two differentiated
populations can be reinforced by natural selection (not, however, postmating isolating
mechanisms which are inaccessible to natural selection). Lack (1944, 1949, 1971)
added important data on ecological aspects of the speciation process, as acknowledged
by Mavr (1982a: 274). The taxonomic units of a regional fauna are independent
species (without close relatives; isospecies) and superspecies consisting of fairly recently
differentiated species that are not yet able to coexist in the same area. Independent
species and superspecies both represent zoogeographical species (MaYr & SHorT 1970,
Bock & Farrand 1980, AMADON & SHORT 1992).

The theoretical concept of biological species is nondimensional and refers to genetic-
reproductively isolated populations at a particular locality (MaYr 1942, 1946a, 1963b).
Because a fully differentiated biospecies represents a genetic unit, a reproductive unit
and an ecological unit, MaYr (1951a: 92, 1982a: 273) specified as one aspect of biological
species the formation of a specific niche in nature, i.e. ecological isolation permitting
sympatry with competitors. This theoretical notion of biological species must be
distinguished from the multidimensional species taxon. If several differentiated groups
of populations are in contact and intergrade, they belong to the same species taxon
(Fig. 22). Allopatric, i.e., geographically separated, representative taxa are assigned
subspecies or species status on the basis of inference (MAYR 1969a: 197, MaYrR &
AsHLOCK 1991: 104 - 105). Auxiliary criteria used for that purpose include: (1) degree
of difference between sympatric species, (2) degree of difference between intergrading
subspecies within widespread species, (3) degree of difference between hybridizing
populations in related species (also STRESEMANN 1921: 66; see here p. 30). Occasional
criticisms of the biological species concept refer mostly to its practical application in
delimiting species taxa rather than to the theoretical notion of biological species itself.
However, as MAYR admits, there is an undeniable tension between these two aspects
of the word species - (a) the definition of the theoretical species category and (b) the
delimitation of a polytypic species taxon - “and from 1942 until the present time, I
have never ceased to struggle with this problem” (1992a: 9). In his first discussion in
1940, he had in mind the polytypic species taxon when he stated:

“A species consists of a group of populations which replace each other geographically
or ecologically and of which the neighboring ones intergrade or hybridize wherever
they are in contact or which are potentially capable of doing so (with one or more of
the populations) in those cases where contact is prevented by geographical or ecological
barriers” (1940: 256).

From 1942 onward, MAYR emphasized reproductive isolation, the relational aspect of
the theoretical species concept, as discussed above.

Other species concepts proposed are the ,vertical“ (historical) cladistic ,species* (W.
Hennig) and the paleontological ,species“ (G.G. Simpson) which, however, refer to
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portions of phyletic lineages rather than species (Fig. 20). Under each of these
theoretical concepts (as well as under the typological concept), authors delimit narrow,
intermediate or wide species taxa depending on whether they place the taxonomic
species limit at low, intermediate or rather high levels of differentiation among the
geographically representative populations, respectively (see Table 1); narrow species
limits emphasize differences, wide species limits emphasize similarities among these
representative taxa.

species |  species 2 species 3

Fig. 22. Two sets of species and subspecies taxa each of which forms one large continental unit
(left) and several geographically isolated populations (right) with their hypothetical cladograms.
Schematic representation. H hybrid zone between subspecies, P parapatric contact zone between
species (geographic exclusion without hybridization). In the cladograms hatching indicates
known intergradation (hybridization), dashes indicate presumed hybridization. In all areas the
respective sympatric populations (taxa) of these two entities are specifically distinct with respect
to each other (biological species). In the upper unit, forms a and b hybridize and together
represent species 1 that does not hybridize with species 2 (consisting of subspecies c and d). The
status of the island populations d - f as species or subspecies (i.e. their hybridization or non-
hybridization if they were in contact) is judged on the basis of inference (see text). Because
forms o and P of the lower assemblage hybridize freely where they meet, forms y and 8 are also
assumed to hybridize if they would establish contact. All four taxa are considered as subspecies
of one polytypic species. Species 1 to 4 are all monophyletic.
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Mayr (1946b) estimated the number of bird species in the world at 8616 species and
Bock & FARRAND (1980) at 9021. This increase in the number of species taxa was
caused in part by the discovery of genuine new species and in part by reinterpreting
the rank of numerous allopatric taxa as species rather than subspecies.

After MAYR (1940, 1942) had discussed in detail the ,dumbbell“ model of geographic
speciation (see p. 87), he introduced in 1954 an additional model: a new species
originates from jump dispersal of a few individuals forming a small strongly isolated
peripheral population (founder principle, MAYR 1942: 237; 1954a; peripatric speciation,
Mavr 1982b). The differentiation process of such an isolated population may include
a rapid genetic reconstruction under severe selection pressures in an altered
environment. MAYR summarized these and other models in the following table (1987:
311-312): New species originate

A) Through a speciation event
a) Instantaneous (e.g. polyploidy, stabilized hybrid)
b) Very rapid (peripatric speciation, conceivably
sympatric speciation)
B) Without a speciation event (parental species transformed)
¢) Dichopatric speciation (split by a geographic barrier with gradual divergence)
d) Gradual phyletic transformation of a single lineage.

It should be mentioned here that the “chronospecies” of paleontologists, i.e., artificially
delimited subdivisions of phyletic lineages (Bd), are not species in the sense of biological
species. MAYR (1942: 154) stated: “The “species’ of the paleontologist is not necessarily
always the same as the ‘species’ of the student of living faunae.”

One may ask the question why MAaYR , in 1942, discussed the dichopatric model of
speciation exclusively, although the island populations of the Polynesian and
Melanesian birds that he studied in detail certainly had originated through jump
dispersal (and peripatric speciation). The answer is that this book was more a treatise
on ‘new systematics’ than on evolution. When he studied a particular aberrant
peripheral island population, the question foremost in his mind at that time was a
taxonomic one, whether this form should be ranked as a subspecies, species or as a
monotypic genus. At that time he did not yet ask the evolutionary question as to the
processes through which these aberrant forms originated on isolated islands (pers.
comm.). He considered this in his paper of 1954. Presumably Mayr would not have
been able to write his textbook of ‘new systematics’ (1942) if he had concentrated his
attention too much on evolutionary problems then.

Various general questions remain open: What is the percentage of species of major
taxonomic units (e.g. birds or mammals) that originated through peripatric and
dichopatric speciation respectively ? To what extent did peripatric speciation take
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place on continents ? How many of the taxonomic species currently recognized are of
monophyletic and how many of paraphyletic origin ? (Fig. 23)

I.D.6. Microsystematics and macrosystematics.

Over many years, MAYR analyzed numerous groups of birds, especially of the Indo-
Australian region but also of North America (MAYR & SHORT 1970) based on the
principles of ‘new systematics‘ and the biological species concept. In his contribution
to comparative systematics the North American bird species are separated into (a)
those without close relatives, (b) those that are component species of superspecies,
and (c) those that belong to species groups in order to study the distribution patterns
of allopatric representatives. The biological species concept helped to clarify difficult
relationships. It was applicable in all cases except one (Pipilo), and in a number of
peripheral isolates where one could not be sure whether or not they had already
reached the species level. Occasionally, MAYR also analyzed the systematics of other
interesting and taxonomically complex groups of animals such as certain sea urchins
(MAYR 1954b), and snails (MAYR & ROSEN 1956), fossil hominids (MaYyr 1951b), and
even plants (MaYR 1992b).
Fig. 23. Speciation through
1 2 3 4 splitting (A) and budding (B)
resulting in monophyletic
biospecies 1 and 2 (consisting of
3 and 2 subspecies, respectively)
and paraphyletic biospecies 3 (3
subspecies). Species 4 which
budded off from species 3 is
monotypic and may demonstrate
its species status by reinvading
the ranges of some or all
subspecies of species 3. Shading
indicates genetic cohesion and
intergradation of subspecies
along contact zones.

Species taxa in many cases are monophyletic but may be paraphyletic when a daughter
species originated through ,budding” rather than splitting (Fig. 23); e.g., a derivative
population of a widespread mainland species may have reached species status on a
nearby island. This speciation event had no effect on the parental biospecies (no. 3,
Fig. 23) on the mainland from which neospecies 4 has budded off (MaAYR 1954a,
1987). The mainland species (no. 3) is real in the sense that it represents a biological
unit characterized by close genetic-reproductive and ecological relations among its
component subspecies taxa. Traditionally, such biological clusters have been designated
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as species. They would be in need of another name if the term ‘species” was to be
cransferred to the lower taxonomic level of the basic component morphotaxa
(subspecies), as proposed by several authors using cladistic principles. The cladistic
analyses schematically illustrated in Fig. 23 (if feasible at that infraspecific level) yield
relevant phylogenetic (‘vertical’) and biogeographical information about the origin of
the various groups of taxa. However, transfer and application of the term ‘species’ to
phylogenetic lineages within biological species would leave the latter without a name.
Cladists favoring narrow taxonomic species limits suggest that each of the 9 lineages
illustrated in Fig. 23 should be considered as species, regardless of their forming 4
separate clusters through genetic cohesion and intergradation.

In discussing the classification of macrotaxonomic units, e.g., the bird families of
swallows, helmet shrikes, drongos and ducks, MAYR took into consideration many
details of their ecology, habits, and behavior such as nesting and courtship (Mayr
1943b, MaYR & Bond 1943, Delacour & Mayr 1945, MaYR & AMADON 1947, MAYR
& VAURIE 1948). With respect to the swallows SHELDON & WINKLER (1993: 807)
conclude their recent biochemical analysis saying ,, The groups of genera outlined by
MAaYR & BOND (1943) based on nesting habits and plumage patterns conform to our
clades to a remarkable degree.“ In a review paper on ,,Behavior and systematics“ MAYR
(1958a) emphasized the general significance of behavior for systematics with numerous
examples from various groups of birds treating behavioral characteristics as pacemakers
of evolution. His new classification of birds (MaYR & AMADON 1951) indicated for
the first time, that the large group of Australian-Asiatic songbirds probably
differentiated in the Australian region from a few early immigrants.

The main criteria of biological classification are similarity and common descent.
Pheneticists use only overall similarity and cladists only descent, i.e., the branching
pattern, for constructing classifications, whereas MAYR (1990a) and others who favor
evolutionary classification utilize criteria derived from both similarity and descent.
MaAvR criticizes cladistic classifications which, disregarding autapomorphic divergences,
often result in very heterogeneous holophyletic taxa. On the other hand, MaYR admits
the heuristic value of cladistic analyses which separate apomorphic and plesiomorphic
characters and result in quite reliable branching patterns of the groups studied.
Mayr distinguished between (a) phylogeny, (b) classification and (c) sequence of a
group of organisms in faunal lists, text books, etc. (MAYR & Bock 1994). Phylogeny
and classification, the aim of specialists, are subject to continuous revision, whereas
an accepted sequence required for optimal communication between general biologists
should be kept as long as possible and altered only when this is justified by a revised
classification and corresponding consensus among specialists. MAYR ’s discussion of
classification versus sequence was triggered by the publications of SiBLEY & MONROE
(1990) and MoNROE & SBLEY (1993) who, on the basis of biochemical findings proposed
a new classification for the Class Aves which for many orders and families deviates
radically from long established earlier classifications. These new classifications,
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however, appear not yet sufficiently robust to justify the alteration of sequences for
use by all ornithologists. Other reviews of the problems of classification and the
sequence of bird families include MaYR & GREENWAY (1956) and MaYR (1958b).
ERNsT MAYR expanded his earlier (1942) discussions on the principles of systematics,
their history as well as introductions to taxonomic studies in a textbook which he
adapted to modern requirements in two new editions (MAYR et al. 1953, MAYR 1969a,
Mayr & Ashlock 1991). Here he also dealt with zoological nomenclature, most
detailed in the first edition. As a member of the International Commission for
Zoological Nomenclature, MAYR always supported the preservation of established
names, even when older names become known (,,50 year rule®); see Bock (1994) for
further details.

I.D.7. Evolutionary biology

Since the 1940s, ERNST MaYR has published numerous important contributions to
the theory of evolution, based on his studies in ornithology, systematics and
zoogeography. A detailed treatment of these contributions is beyond the scope of this
chapter. Bock (1994) summarized MaYR ’s achievements in this field under several
headings: Variation and population thinking, general analysis of evolution and
Darwinism, species concepts, sibling species, ontological status of species, speciation
and phyletic evolution, beanbag genetics, cause and effect in evolution, chance and
design in evolution, origin of evolutionary novelties, and macroevolution. MaYR
became ‘DARWIN’s current bulldog’ because of his vigorous defense of evolution and
its underlying principles (in allusion to the work of 19th century THomAs HUXLEY
who was called ‘DarwIN’s bulldog’).

One of MAYR’s major contributions to evolutionary biology was to conceptualize the
replacement of ‘typological’ or ‘essentialistic thinking’ by ‘population thinking’ (MAYR
et al. 1953: 15, MAYR 1958c¢, 19592, 1963b, 1991). He was attracted to this and other
conceptual and philosophical topics, when he and DoszHANSKY together with a group
of other geneticists, zoologists and paleontologists founded the interdisciplinary
‘Society for the Study of Evolution’ in 1946 and the journal ‘Fvolution’ in 1947 with
MaYR as first editor (CAIN 1994). He repeatedly referred to the importance of
population thinking in his letters to STRESEMANN, e.g.:

“It is interesting to see in which way the methods of research have changed during
our lifetime ! Local populations are now studied increasingly. It is no longer stated
the Yellowhammer does this or that, but 25 % of the males in the Song Sparrow
population of central Ohio have been nonmigratory and 75 % migratory, etc. Such
variations within populations in particular have been underestimated or entirely
neglected by earlier biologists. ... I consider the replacement of the ‘type’ as the object
of study by the population as the most basic revolution in biology* (9 August 1948).
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As soon as you think of species or subspecies or any other type of biological
’phenomenon as populations it is easy to see how selection can affect it. It is also easy
to see how the bridge can be made from one of these populations to the next one” (14
March 1949). ,In connection with my book on the principles and methods of
taxonomy, which Iam now working on, I had to do a little thinking about the history
of the field. ... it became abundantly clear to me that the world of biology owes to
taxonomy one of its greatest concepts, namely, the population concept. The anatomists
(and many paleontologists) are still confirmed typologists and so were the geneticists
until they were awakened by three students who had been trained by taxonomists:
Goldschmidt, Sumner, and Dobzhansky. The taxonomists had started to think in
these terms easily fifty to seventy-five years earlier by collecting ‘series’ and by collecting
in adjacent localities“ (28 April 1950). , Actually, no two populations of a species are
ever quite the same, they differ in their winter quarters, in the beginning of the breeding
season, in the average number of eggs they lay, young they raise, and preferred nesting
sites, etc. In some cases these differences are gliding [ = clinal], in others they are quite
abrupt. To attach names to these differences is usually not helpful“ (4 June 1968).
Although the principles of ‘new systematics’ as applied by STRESEMANN, RENSCH, and
MavR since the 1920s rest on the study of populations rather than types and Mayr ’s
species definition of 1942 refers to populations, he did not give this concept the specific
name ‘population thinking’ until the late 1940s.

1.D.8. Zoogeography

In MayR's dissertation prepared under STRESEMANN as thesis advisor during 1925-
1926, he analyzed a zoogeographical problem, the range expansion of the Serin (Serinus
serinus), a small greenish yellow finch which, spreading northward since the beginning
of last century from the Mediterranean region, had occupied large portions of Europe.
As a young ornithologist, MAYR speculated that possibly ,a hereditary alteration“ of
this bird (an ,ecological mutant®) was favored by natural selection thus triggering the
range expansion (MAYR 1926: 653). His interpretation of this and other cases of rapid
range expansion (e.g. Collared Dove, Streptopelia decaocto) is still accepted today.
Another zoogeographical and evolutionary paper of this early period is his discussion
of the possible origin of bird migration during the geological past (MaYrR & MEISE
1930).

MaYR ’s notebooks of 1926-1927 also document his early interest in zoogeography. At
that time he not only planned a detailed analysis of the ,Herkunft deutscher Vogel
but also a book on ,, Tiergeographie® or ,,Zoogeographie der Landtiere” and he already
entered detailed notes on the arrangement of subject matter (history, zoogeographical
regions, geological development, Middle American landbridge, barriers to dispersal,
colonization of oceanic islands, laws of extinction, significance of climatic fluctuations



96

for the development of faunas, etc.). These plans (which never materialized) were a
reaction against RICHARD HESSE’s textbook on * Tiergeographie auf 6kologischer Grund-
lage’ (1924) which MaYR (pers. comm.) considered very inadequate, since it was a
textbook of geographical ecology rather than of zoogeography.

Based on his studies of geographical variation and speciation in birds at the AMNH
(New York), ERNsST MAYR has treated zoogeographical problems since the 1930s. In
1944 he stated (MAYR 1944a: 1):

“A new interest in zoogeography has been noticeable in recent years ... One [reason]
is the interest of the student of geographical speciation in the findings of the zoo-
geographer. A study of past and present distributions yields much information on
isolation of populations and on the dispersal of species. It is in this connection that I
became interested in zoogeography.*

In contrast to the earlier descriptive-analytical zoogeography, Mayr (1942, 1944b,c)
applied a faunal approach, a dynamic-historical method of zoogeography, built in
part upon studies by STRESEMANN (1939) on the avifauna of Celebes (p. 37) and STEG-
MANN (1938) on the Palearctic fauna. In his studies he took into consideration the
provenance and ecological requirements of each species as well as the occurrence of
their closest relatives: “Instead of fixed regions, it is necessary to think of fluid faunas”
(1946¢: 5); see also VUILLEUMIER & ANDORS (1995).

After a first general treatment of the distribution of the birds of Polynesia (1933),
MavRr analyzed in 1939 the avifaunas of Samoa, Fiji and the Solomon Islands (1941b)
and developed criteria to distinguish between two theoretical alternatives regarding
their origin: (1) immigration of extant species or their ancestors over a landbridge or
(2) colonization through jump dispersal across ocean barriers. His analysis of the
composition of these island faunas as a test of the above alternatives convinced him
_ that colonization of these island groups took place across ocean barriers. The dispersal
of many island species and general faunal relations led him to conclude (1944b,c) that
most of the landbridges postulated by various authors in the eastern Malay Archipelago
probably never existed, because (1) the faunal relations in this region are independent
of the configuration of the sea floor below 200 m but correlate closely with the
distance of these islands from one another, (2) the number of endemic species is
comparatively small, and (3) birds of montane forests occur patchily in widely separated
regions which surely were unconnected also during the cold periods of the Pleistocene.
Even non-lying or sessile animals can passively overcome ocean barriers with the
help of storms, ocean currents, and by rafting. Successful colonizers among birds are
those which gather in flocks at least occasionally like parrots, doves and pigeons,
honey eaters, starlings, and white-eyes. By contrast, all mammals and, among birds,
groups with solitary habits like woodpeckers are poor colonizers.These different
capabilities have to be considered in the treatment of dispersal and colonization. Faunas
of remote islands may be derived from only a limited number of mainland genera
with particular ecological and behavioral preadaptations. Most island faunas, therefore,
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are not random samples of the nearest mainland fauna. Many island birds capable of
crossing narrow ocean gaps will not do so; for this reason, well differentiated subspecies
often inhabit islands within sight of each other.

Mavr (1941b) anticipated the main tenets of ,island biogeography“ when he pointed
out that the size of an island fauna is the result of an equilibrium between colonization
and extinction. Until that time the phenomenon of extinction had been totally
overlooked. On New Caledonia only one species (the Kagu, Rhynochetos jubatus)
may represent the original mid-Tertiary avifauna. The other four endemic genera are
much less differentiated and derived from younger (late Tertiary) immigrants. This
situation indicates that numerous members of the older faunas have become extinct
and were replaced by later colonizing species. Island biota and continental biota are
not static but conspicuously dynamic (MAYR 1965a,c, 1976: 549-551, 1983: 10-15).
Faunal turnover on islands is inversely correlated with the size of the islands. Also,
there is a close correlation between the percentage of endemic species and the size of
an island.

The zoogeographic analysis of the Australian avifauna (MAYR 1944c), which is still
considered valid, revealed several levels of endemism (families, genera, species,
subspecies) and the provenance of these endemic elements from Asia and the region
of the Malay Archipelago across ocean barriers (see also Mayr 1972, 1990b). An
island archipelago probably existed between eastern Asia and Australia during the
Mesozoic at least since the early Cretaceous and during the entire Cenozoic (Tertiary-
Quaternary). This archipelago probably included small drifting continental plates
(split off northern Gondwanaland) which today form portions of Burma, Malaya,
Borneo, Sumatra, Java and western Sulawesi; portions of what later became Timor
and New Guinea were located off northern Australia (AUDLEY-CHARLES 1987). The
islands of this early southeast Asian archipelago probably served as stepping stones
for Asian immigrants into Australia as well as an area of intensive speciation and
faunal differentiation during the Cretaceous and Tertiary. Many animal groups
originated here which today form part of the rich fauna of Wallacea and the New
Guinea region. The last faunal exchanges between Asia, the Malay Archipelago and
Australia took place during several periods of lowered sealevel of the Pleistocene when
the ocean withdrew from large portions of the shelf regions of the world. As an
example, the distance between Timor and Australia during periods of lowered sealevel
was only 50 miles instead of 300 miles today. This greatly facilitated the exchange of
certain members of the bird faunas, mostly species of open savanna vegetation that
was widespread during cold (glacial) periods of lowered sea-level (Mayr 1944b, c).
Wallace’s Line in southeast Asia marks a conspicuous faunal break and mainly follows
the continental shelf margin east of Borneo and Bali; a comparable line and
corresponding faunal break delimits the Australo-Papuan mainland fauna just west of
New Guinea. The intervening Malay Archipelago (‘Wallacea’) is zoogeographically a
transitional zone. MaYR (1944a) suggested that Weber’s Line as a line of faunal balance
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should be chosen to separate the islands with more than 50 % Oriental species in the
west from those with more than 50 % Australo-Papuan species in the east (at least in
birds). In this way and on the basis of the continuously changing faunal composition
‘Wallacea’ is artificially separated into a western, prevailingly Oriental portion and an
eastern, prevailingly Australo-Papuan portion.

At the 7th Pacific Science Congress, MAYR (1954c) presented a broad analysis of
Papuan bird geography demonstrating that most endemic elements belong to the
Australo-Papuan fauna, as well as in mammals, but in contrast to New Guinea plants
which are essentially of Indo-Malayan origin. MAYR ’s early plan to write a detailed
ornithogeography of New Guinea, however, did not materialize in the face of other
research projects, although extensive manuscripts had been prepared.

In several important and widely quoted articles (1946¢, 1964a,b, 1985), MAYR analyzed
the composition and provenance of the avifaunas of North and South America. Here
again he recognized several variously differentiated faunal elements of different ages
and applied generalizations based on these findings to the historical heterogeneity of
the faunas of the world (Mayr 1965b). Another major zoogeographical text is his
book on the ‘Birds of Northern Melanesia’ (1998) to be published in joint authorship
with J. DIAMOND.

Modern authors occasionally designate as ,dispersalists“ the leading zoogeographers
(e.g. DARLINGTON, SiMPsON, and MAYR ) of the 1930s to 1950s, i.e., prior to the
acceptance of the theory of continental drift, thereby overlooking the fact that their
theoretical framework also included various types of vicariance events (although, like
nearly all geologists and other naturalists of that period, they underrated the effect of
continental drift). Since the last century, biogeographers like HOFSTEN (1916)
distinguished between primary and secondary disjunctions (range discontinuities).
Active jump dispersal across barriers of founder individuals in good dispersers results
in primary disjunctions. Different geological processes (vicariance events) recognized
for along time as causes of secondary disjunctions of populations during the geological
past, lead to differentiation and speciation in relatively poor dispersers:

(1) Vertical tectonic movements separated populations through subsidence (and
flooding) or uplift of (and retreat of the sea from) portions of the surface of the earth
resulting in increase and decrease of the extent of continental shelf seas, respectively;

(2) Sea level oscillations led to separation and combination of distribution areas (or
to the increase and reduction of ocean barriers) during periods of higher and lower
sea level, respectively;

(3) Climatic fluctuations and corresponding changes in vegetation led frequently to
separation and secondary contact of ecologically specialized populations (forest and
nonforest) during many periods of the geological past.
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Such geological and paleoclimatic processes affected entire faunas, as Mayr (1942:
231, 264-267; 1963b; see also 1976, 1983) discussed for Europe and India. Continental
drift was important for animal groups older than birds of which only the earliest
representatives were affected. The breakup of Gondwanaland occurred before most
groups of birds developed. Therefore, the acceptance of continental drift during the
1960s necessitated only few minor changes in avian historical zoogeography (in contrast
to that of freshwater fishes and lower invertebrates); e.g., faunal exchange of birds
between North America and Eurasia probably took place across the North Atlantic
bridge rather than the Bering Strait (MAYR 1990b). Ancestral members of the monta-
ne avifauna of the Pantepui region in southern Venezuela immigrated by jump dispersal
from the Andes in the west and from the coastal mountains in the north (probably
mainly during cool periods of the Pleistocene), besides immigrants from the
surrounding lowlands (MAYR & PHELPs 1967). Other publications (MAYR 1965c,d;
MayR & DiaMoND 1976) deal with further biological problems related to the origin
of island faunas which have always been MayRr ’s first love in zoogeographical research.

Comparing the research of the key members of the Seebohm-Hartert ‘school’ (Fig.
24), we notice an increasing diversification. Whereas HARTERT and HELLMAYR remained
straight avian taxonomists throughout their lifetimes, STRESEMANN dealt at depth with
several other fields of ornithological enquiry in addition to systematics and, in later
years, he analyzed the development of concepts in ornithology against the cultural
and scientific background of each period. He was primarily an ornithologist. Both
RenscH and MAYR started out as ornithologists and systematists but worked
increasingly in other fields of biological research. All of these have been and are
naturalists in the Darwinian tradition, contributing to our understanding of species
and speciation, systematics and the theory of evolution as well as zoogeography, animal
ecology and ethology. Like DARWIN, STRESEMANN and MAYR started out as medical
students and their expedition areas of the Moluccan Islands (STRESEMANN), Sunda
Islands (RENscH), and New Guinea - Solomon Islands (MAYR) became to them what
had been the Galapagos Islands for DARWIN. Toward the end of their respective careers,
STRESEMANN conducted specialized ornithological research on feather change, whereas
ReNscH and MAYR turned their attention to studies on the philosophy of biology.
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" History & philosophy of bioiogy
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Fig. 24. Main research interests and major publications of key members of the Seebohm-Hartert
‘school’ of European ornithology during the 20* century (see also Figs. 4 and 13).
Explanations: HARTERT - Vigel der paliarktischen Fauna; HELLMAYR — Catalogue of Birds of the
Americas; STRESEMANN — A Aves, Ce Die Véigel von Celebes, E Die Entwicklung der Ornitholo-
gie, M Die Mauser der Vigel, O Ornithology from Avristotle to the Present; RENsCH — R Das
Prinzip geographischer Rassenkreise und das Problem der Artbildung, A Neuere Probleme der
Abstammungslebre, E  Evolution above the Species Level, W Das universale Weltbild; MAYR -
NG List of New Guinea Birds, Pac Birds of the Southwest Pacific, Phil Birds of the Philippines,
with J. DELACOUR, Syst Systematics and the Origin of Species, Me Methods and Principles of
Systematic Zoology, with LINSLEY & USINGER, Spe Animal Species and Evolution, Pop Populations,
Species, and Evolution, O One Long Argument. Charles Darwin and the Genesis of Modern
Ewvolutionary Thought, GBT The Growth of Biological Thought, Phil Toward a New Philosophy
of Biology, Biol This is Biology. The Science of the Living World.

L.E. A view back: Four other ‘schools’ of ornithological
systematics during the 19th and early 20th centuries.

The following brief overview is meant to place the Seebohm-Hartert ,school® into
historical perspective. I emphasize at the outset that my treatment is necessarily
schematic and seemingly ,black & white.“ Actually, there have been numerous
interconnections between and among the various viewpoints mentioned below.
Moreover, many ornithologists that I consider as members of certain ,schools“ on
the basis of their conceptual framework resembled members of other ,schools* more
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than those of their own with regard to certain details of their work. I also emphasize
the conspicuous ,variation® in the thinking of individual ornithologists to counteract
the ,typological“ impression that Table 1 may convey, where the names of
ornithologists are placed in necessarily rigid boxes that correspond to the core of
their thinking. Also, a number of these ornithologists have not always been consistent
in their work, applying somewhat different interpretations to comparable situations
during their careers. I treated the history of species concepts and species limits in
ornithology in more detail in other articles (HAFFER 1992a, 19974, b), of which the
following chapter is an abbreviated digest.

From a broad historical perspective, we may distinguish the following ornithological
,schools“ or research traditions that either practiced or practice essentialistic
(typological) microtaxonomy or evolutionary microtaxonomy (Fig. 25):

L. Essentialistic (typological) microtaxonomy
1. Linnaeus ,school®
2. Wilson “school”
3. Pallas-Schlegel ,,school“
II. Evolutionary microtaxonomy
1. Baird-Coues ,,school
2. SEEBOHM-HARTERT ,,school“

In Europe, essentialistic views' dominated the field of systematic ornithology during
the 19th century irrespective whether taxonomists applied narrow species limits
(Linnaean ,school“) or wide species limits (Pallas-Schlegel ,,school”). The replacement
of these ,schools“ by modern Darwinian views through the work of the Seebohm-
Hartert ,school® caused considerable friction. This is obvious from the contrast
between HARTERT and most of his ornithological colleagues in Britain and between
STRESEMANN and KLEINSCHMIDT in Germany. No such difficulties developed in North
Anmerica, where the evolutionary Baird-Coues ‘school’ replaced, but did not overlap
with, the earlier Wilson ‘school’.

'I refer exclusively to typological essentialism under which notion the existence of immutable
essences 1s assumed as causing the fixity of species taxa. CAPLAN & Bock (1988: 446 - 447)
argued that under the notion of non-typological essentialism species may be considered as non-
typological classes; “one can be an essentialist without committing oneself to the reality of
immutable essences, mysterious hidden substances or other such typological notions.”
Essentialism comprises typological and non-typological notions with respect to the nature of
species and to certain common structural features of genera and families.
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Fig. 25. Research traditions (‘schools’) of systematic ornithology during the 19 and 20t
centuries. A Typological (essentialistic) microtaxonomy; Al Linnaeus ‘school’, A2 Pallas-
Schlegel ‘school’, A3 Wilson ‘school’; B Evolutionary microtaxonomy; B1 Baird-Coues ‘school’,
B2 Seebohm-Hartert ‘school’. The main publishing periods of major ornithologists are indicated
symbolically. Most presently active representatives of evolutionary microtaxonomy are indicated
anonymously. Abbreviations: Bech. — Bechstein, Blas. - J.H. Blasius, Midd. - Middendorff,
Nau. - Naumann, Stres. — Stresemann.
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I.E.1. Essentialistic (typological) microtaxonomy
LE.1.1. Linnaeus ,school”

The narrow Linnaean species of many 19th century ornithologists in Europe comprised
one morphologically defined taxon (a subspecies or monotypic species in current
terminology), frequently described on the basis of only one or two specimens. These
specimens were thought to represent the ,essence or the Platonic ,type“ of the species.
Intermediate specimens were dismissed as hybrids possessing no more significance
than any abnormal animal. These were the species of many museum workers in Europe
who followed the tradition of CARL LINNAEUS (e.g. C.J. TEMMINCK, L.P. VierLLot, R.P.
LessoN, N.A. Vicors, W. SwamnsoN, G.R. Gray and others) during the first half of
the last century as well as of several leading systematic ornithologists during the late
19th century into the early 20th century (e.g. J. GouLp, J. VERREAUX, C.L. BONAPAR-
TE, G. HARTLAUB, PL. SCLATER, R.B. SHARPE, E. OUSTALET, H.E. DRESSER, J. CABANIS,
T. SaLvaDORI, H.A. MENEGAUX). These ornithologists greatly increased our knowledge
of the regional diversity of the avifaunas of the world, but none of them seems to
have seriously pondered the problem of distinguishing species from ,local varieties*
(subspecies). Their views on narrowly defined morphospecies dominated systematic
ornithology during the last century, relegating the members of the Pallas-Schlegel
,school to a mere minority.

1.E.1.2. Wilson “school”.

The North American ornithologists who followed the principles of LINNAEUS during
the first half of the 19% century may be grouped under the designation Wilson
“school”. ALEXANDER WILSON (1766-1823), the “father of American ornithology”,
and “poet of nature”, laid the ground for all later work through his 9-volume ‘Ameri-
can Ornithology’ (1808-1814). During his stay in Philadelphia, C.L. BONAPARTE worked
on a continuation of WILSON’s series (1825-1833), that went through several editions
until 1840. VIEILLOT’s early volumes (1807-1808) on North American birds had no
effect on contemporary ornithology and were discussed only much later, during the
mid 19% century. JOHN JAMES AUDUBON’s (1785-1851) sumptuous “7he Birds of America”
(1827-1838) replaced WiLsoN’s work as the preeminent ornithological handbook in
North America; a smaller octavo edition of the ‘Birds of America’ (1840-1844) appeared
in seven volumes. WiLsON’s and AUDUBON’s multivolume handbooks were costly and
not generally available. Therefore the 2-volume “Manual of Ornithology of the United
States and Canada” (1832, 1834; second edition 1840) by THoMAs NUTTALL (1786
1859) filled a real need. Jorn Cassiv (1813-1869), ornithologist at the Philadelphia
Academy of Natural Sciences, worked on the birds of both the New and Old Worlds
and, in the 1850s, was the first zoologist in North America to employ trinomial
names.
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These ornithologists, except BONAPARTE and CassIN, were explorer-naturalists who
had gathered much data through firsthand observations during long and difficult
expeditions. Not much is known about their theoretical ideas on the nature of species.
However, ALEXANDER WILSON and WiLLIAM BARTRAM (1739-1823), WiLsoN’s friend
and teacher, perceived God’s wisdom in nature and were overwhelmed by the multitude
and beauty of birds. They suggested that ornithology may lead men to contemplation
and worship of the “Great First Cause, the Father and Preserver of All”. This
essentialistic biology in North America developed at the same time as, and in a paral-
lel fashion to, the essentialistic biology in Europe, i.e. the Linnaean ‘school” and the
Pallas-Schlegel ‘school’.

LE.1.3. Pallas-Schlegel ,,school®.

In contrast to the Linnaean and Wilson ,schools®, the representatives of the Old
World Pallas-Schlegel ,,school“ considered species as geographically variable entities
and combined subspecies (geographical or climatic varieties) into broadly delimited
species taxa following general ideas of GEORGEs-Lours LEcLErC, Count of BUFFON
(1707-1788) in France. Many of these ornithologists were explorer-naturalists in Eurasia
and most active during the first half of the 19th century. They worked under the
influence of the typological (essentialistic) theories of natural philosophy and under
the influence of German idealism. All of them assumed that a ‘type’ (essence) under-
lies each species and determines its ,essential characters, and that only non-essential
or superficial characters vary geographically. They conceived of species as immutable
natural entities which had independent origins and varied geographically within defi-
nite limits. They differed in their opinions as to whether or not the geographical
forms (‘climatic races’) should be named formally as subspecies or only be described
under the species without formal subspecific names. I emphasize that, in contrast to
their theoretical ideas and interpretations, the detailed data and other findings of
these ornithologists are still highly useful in regional studies, e.g. their discussions on
individual and geographical variation in body size as well as in plumage and pelage
color in birds and mammals, respectively.

The founder of the Pallas-Schlegel ,school® was PETER SIMON Parras (1741-1811)
who travelled widely in Siberia and the Far East (1768-1774). He laid the foundations
of zoological, geological, and geographical knowledge of vast portions of the Eurasian
continent. In his important Zoographia Rosso-Asiatica’ (1811) he distinguished between
individual and geographical variation and realized that numerous wideranging species
consist of a mosaic of morphologically characterized climatic varieties (STRESEMANN
1962). FrIEDRICH FABER (1796-1828) explored Scandinavia and Iceland (1819-1821).
He confirmed PaLLAS’s view that many widespread species have changed their
appearance due to the influence of the local environment (i.e., they were climatic
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races). C.W.L. GLOGER (1833) also emphasized the existence and regional intergradation
of climatic varieties of birds which, he believed, should not be separated artificially as
,species“ or formally named as subspecies but instead, only their characteristics be
described under their respective species. He mentioned continuous gentle character
gradients in birds, the northwardly increasing body size, geographical differences of
egg coloration, calls, song and even of behavior and habitat preferences. FABER and
GLoGER thought that there was but one certainty, namely the typological integrity of
the species, ,this being, so to speak, the axis, round which the varieties of the same
species would whirl in perpetual movement* (STRESEMANN 1936b: 152).

HERMANN SCHLEGEL (1844) introduced trinomial nomenclature when he added the
name of the geographical varieties (subspecies, conspecies) to the species name in his
systematic treatise of the European avifauna. In those cases where the geographical
subspecies of a polytypic species had already been given binomial names, the oldest
one became the species name which, in the other conspecific forms, was inserted
between the name of the genus and that of the subspecies. Like C.L. BREHM and the
entomologist H. ScHAUM in Germany, as well as AGassiz in North America, SCHLE-
GiL in Leiden (Netherlands) was also convinced that, like species, all geographical
varieties had existed since the beginning of creation and were immutable (STRESE-
MANN 1975: 200). Contrary to widespread opinion, BREHM delimited polytypic species
(like PALLAS, GLOGER and SCHLEGEL) that he split into numerous subspecies
(geographical and non-geographical ones). The number of bird species of Germany
recognized by BREHM coincides closely with that recognized presently (HAFFER 1996).
The taxonomic philosophies of PaLLas, GLOGER, and SCHLEGEL were followed by
various naturalist-explorers in their ornithological expedition reports: NORDMANN
(southern Russia 1840), J.H. BLasius (Carpathian Mountains and Russia 1844), A.Th.
vON MIDDENDORFF (Lapland, Siberia and Far East 1853, 1867, 1874), L. VON SCHRENCK
(Far East 1859, 1860) and RADDE (eastern Siberia and southern Russia 1862, 1863,
1884; see HAFFER (1992a) for references). Nearly all of them consistently applied
trinomial nomenclature inserting, however, the expression ‘var.” (varietas) between
the species and subspecies names.

JoHaNN HEINRICH Brasius (1809-1870), a zoology professor in Braunschweig
(Brunswick), was the spokesman of German ornithologists from the late 1850s through
the 1860s. He studied individual and geographical variation in many species of
mammals and birds, emphasizing that a bridgeless gap separates two different species,
»a sharply defined boundary, free from all gradual transitions.“ He was not an
evolutionist and taught that all species represent independent creations: an unshakeable
order rules organic nature, as it also rules the worlds of crystals and stars. From his
essentialistic point of view he declared at the annual meeting of the DO-G in 1860
that, contrary to DARWIN’s ideas, all species are rigidly delimited and represent proof
for an eternal order from the beginning of the world; no species ever gave rise to a
new species.
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Several 19th century zoologists referred to the ,Gloger school“ or the ,Middendorff
school®, when reviewing the work of the above explorer-naturalists. This was the
reason why I used the designation ,Gloger-Middendorff school“ for this research
tradition (HAFFER 1992a). However, now I feel it is more appropriate to emphasize
the names of the founder of this school and of the ornithologist who introduced
trinomial nomenclature and therefore to speak of the Pallas-Schlegel ,,school“. The
representatives of this ‘school’, in particular SCHLEGEL, BLASIUS, MIDDENDORFF,
SCHRENCK, and RADDE, discussed general aspects of geographical character variation
in birds and mammals, like latitudinal changes in body size and in the coloration of
plumage and pelage, respectively. However, they remained ‘outsiders’ and too weak
as a research group to constitute a strong opposition to the leading systematic
ornithologists of their times (the Linnaeus ‘school’). Moreover, since they published
the results of their studies mainly in costly expedition reports with limited distribution,
their consistent emphasis on broadly delimited species taxa of Palearctic birds and
mammals, together with their impressive data base on geographical variation, did not
have much impact among fellow workers of the scientific community.

The narrowly defined morphospecies category (Linnaeus ‘school’) applied by most
museum specialists continued to dominate systematic ornithology in Europe during
the late 19th century and the work of the members of the Pallas-Schlegel ‘school’ fell
into oblivion. One of the last members of that ‘school’ was BERNARD ALTUM (1824-
1900), President of the German Ornithological Society from 1891 until his death,
who emphasized a strongly typological species concept and delimited species taxa
broadly (Kraus 1914). O11o KLEINSCHMIDT (1870 - 1954) carried Altum’s views and
the traditions of the Pallas-Schlegel ‘school’ into the 20th century. However, he had
no followers and this ‘school’ ceased to exist when he died. Because KLEINSCHMIDT
delimited species taxa widely, he joined forces with the early members of the Darwinian
Seebohm-Hartert ‘school’ in their struggle against the European Linnaeus ‘school’
starting during the late 1890s.

TSCHUSI ZU SCHMIDHOFFEN (1847-1924) in Austria and KLEINsCHMIDT (1870-1954), a
protestant pastor in Saxony, Germany, owned large collections of bird skins. Both
united two or more geographical subspecies (forms) into one species and became
important pacemakers for SEEBOHM’s and HARTERT’s principles in Europe around the
turn of the century. The study of geographical variation in birds received a strong
boost by KLEmNscHMIDT’s doctrine of ‘Formenkreises’ (arrays of forms). His discussions
on character analyses and geographical replacement of closély allied forms of Palearctic
birds in his monograph series ‘Berajah’, like HARTERT’s publications, strongly influenced
the younger ornithologists, especially C. E. HELLMAYR , E. STRESEMANN, and later B.
RenscH. However, like HARTERT, these workers disapproved of the essentialistic and
natural philosophical basis of KLEINSCHMIDT’s theoretical views (see p. 796; also Ap-
pendix IV.B.9-10, 12a and 22). Although Tschust and KLEINSCHMIDT delimited wide
species taxa (like the ornithologists of the Seebohm-Hartert ‘school’), their typological
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species concept differed profoundly from the biological species concept of that ‘school’.
For TscHust (1890: 185, 189) the coloration and pattern of plumage mask certain
constant species characters that deviate from the type only within fixed limits that
cannot be transgressed. KLEINSCHMIDT (1909: 1) pronounced that the ‘essence’ of a
species lies hidden behind the outer appearance of coloration and form of its
representatives. He thus rejected the Darwinian theory of evolution and took his
stand again on the pre-Darwinian idea of fixity of species (STRESEMANN 1924e: 509,
1936b).

With respect to the delimitation of polytypic species taxa in Europe around 1900,
RenscH (1934: 8) and MAYR (1942: 126; 1963b: 338) stated that “a new school of
thought appeared in ornithology which soon began to become dominant under the
leadership of O. KLEINsCHMIDT and E. HARTERT, who added the principle of
geographical representation as a criterion of conspecifity.” This statement is misleading
in view of the work of many older ornithologists of the 19 century who had routinely
delimited polytypic species on the basis of geographical representationl. This was
true of the representatives of the Baird-Coues ‘school’ in North America and of those
of the Pallas-Schlegel ‘school” in Europe. When SEeBoHM and HARTERT, and later also
KLEINSCHMIDT, reemphasized broadly delimited species taxa in opposition to the do-
minant British ornithologists’ narrow morphospecies concept, this may have been
understood as “new”. In reality their taxonomic philosophy was a reemphasis of that
of the older European workers whose publications had largely fallen into oblivion.
STRESEMANN (1936b: 154) noted this reemphasis stating that “KLEINSCHMIDT introduced
the term “Formenkreis”, but there is not the slightest difference between his
“formenkreis” and the “species” of GLOGER and certain other pre-Darwinists.” Earlier
HARTERT (1901: 216) had also compared KLEINSCHMIDT s species with those of GLOGER,
Brastus and RADDE.

L.E.2. Evolutionary microtaxonomy
L.E.2.1. Baird-Coues ,school“.
In contrast to the essentialistic and basically non-evolutionary (pre- or non-Darwinian)

concepts of most European workers of the Pallas-Schlegel ‘school’ during the 19%
century, the theoretical views of the new generation of North American explorer-

" RENscH himself noticed later that the above statement was incorrect. In his private copy of
this booklet (RENsCH 1934, p. 8) he added a hand-written reference to the previous use of trinomial
nomenclature by the North American ornithologists. However, here he again failed to refer to
the use of trinomial nomenclature by the members of the Pallas-Schlegel ‘school” in Europe
during the 19th century.
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naturalists were fully in accord with DARWIN’s theories of evolution, although regarding
the mechanism of evolutionary change, they preferred a Lamarckian interpretation.
Based on the massive specimen material collected during the Railroad Expeditions in
western North America, S.F. BAIRD, E. Couts, J.A. ALLEN, and R. RipGgway developed
and began to apply extensively the subspecies concept and trinomial nomenclature
during the 1860s. Their use of trinomial names increased conspicuously during the
1870s and 1880s, when they routinely left off the expression ‘var.” (varietas) in front
of the subspecies name (as had SCHLEGEL 1844 in Leiden). Ertior CoUEs (1842-1899)
was probably most responsible for the spread of trinomial nomenclature in North
America. However, his mission to London in 1884 to propagate the application of
wide species limits and the use of trinomials by European, especially British,
ornithologists failed completely, because of the strong opposition of the Linnaean
»School® in Britain. Only HENRY SEEBOHM, who was among COUES’ audience, agreed
with him. Together with Ernst HARTERT, he later became the founder of the Seebohm-
Hartert ,school“ which eventually prevailed in Europe (see above).

Couts (in BARD et al. 1874: 559), in a somewhat oversimplified manner, defined the
geographical variety (subspecies) as ,,a nascent species“. North American ornithologists
defined species morphologically: ,a small amount of difference, if constant, was
considered ‘specific’, in a proper sense, while a large amount of difference, if found to
lessen and disappear when specimens from contiguous faunal areas were compared,
was considered as not specific” (A.O.U. Code 1886, cited from ALLEN 1908: 594).
Many allopatric forms were raised to the rank of separate species, whereas others were
treated as conspecific based on overlapping individual variation or simply on personal
judgment (RIDGwAY 1901: X). BaRROW (1998) summarized the history of North Ame-
rican ornithology during the late 19* and early 20 centuries. |

As to the application of fairly broad limits of morphospecies, there are interesting
historical similarities between the North American ornithologists and the earlier
exploring ornithologists of the Pallas-Schlegel ‘school’ in Europe. Their similar views
were arrived at independently on the basis of different assumptions (HAFFER 1992a).
The North Americans were evolutionists and considered species to be related
genealogically (phylogenetically), whereas the Europeans were creationists who
assumed separate origins for all species. Despite these philosophical differences, their
taxonomic procedures were virtually identical.

During the first decades of this century, many North American ornithologists
maintained extant morphological intergradation as a necessary requirement to relate
two geographically complementary forms as subspecies. Intergradation meant either
gradual geographical blending of interconnected populations or overlapping individual
variation in geographically separated (allopatric) populations on islands or continents.
Species limits were drawn on the basis of morphological differentiation only until
biological characters came into play.
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LE.2.2. Seebohm-Hartert “school”.

The theoretical thinking of the representatives of this European ‘conceptual lineage’
has been treated in some detail above (p. 12ff.).
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Part II. The correspondence

Personal letters by scientists are among the most illuminating biographical source
material and of great significance for the history of science. Letters contain expressions
of personal feelings and opinions that are normally not written down and much less

ublished. Inletters, the correspondents reveal their feelings and opinions more directly
and truthfully than in later reports composed for publication.

II.A. Methods

In this section I assembled the following correspondence: (1) HARTERT - STRESEMANN,
(2) KLEINSCHMIDT - STRESEMANN, (3) letters from HELLMAYR to STRESEMANN and (4)
STRESEMANN - MAYR. The letters between these correspondents are arranged
chronologically according to the dates when they were written. Grammar, orthography;,
and punctuation follow exactly the original. However, to avoid confusion I consistently
spelled out in writing the month in the dates of the letters, unless not done so already
by the respective correspondent. Supplementary notes and explanations are given in
[square brackets]. I selected from the text of the letters portions of general interest
leaving out strictly personal matter or aspects of more ephemeral significance. Many
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