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ABSTRACT: Carl Gottfried Semper (1832-1893), German naturalist, produced one of the most
influential monographs in the history of sea-cucumber systematics (Echinodermata: Holothuroidea). This
work, based on one of the most extensive collections of his time, introduced nearly a hundred taxa new to
science. Unfortunately, Semper’s collection subsequently became increasingly fragmented, and many of
his types soon became considered as lost. We trace the history of Semper’s holothuroid collection and
report the location of many of the purported missing types.

KEY WORDS : taxonomy — nomenclature — Holothuroidea — history of collection — Philippines —
Bohol — Zamboanga.

ABSTRAKTAS: Carl Gottfried Semper (1832-1893), Duits natuuronderzoeker, is de auteur van één van
de meest invloedrijke monografieén in de geschiedenis van de systematiek van zeekomkommers
(Echinodermata: Holothuroidea). Dit werk, gebaseerd op één van de meest extensieve collecties die toen
bestonden, introduceerde bijna honderd nieuwe taxa. Helaas, Semper’s collectie fragmenteerde steeds
meer in tijd en ruimte waardoor de types gedurende een lange tijd als verloren werden beschouwd. In
deze wetenschappelijke mededeling hebben we de geschiedenis van Semper’s zeekomkommer collectie
gereconstrueerd, menig van de verloren gewaande types gelocaliseerd.

KEY WORDS: taxonomie — nomenclatuur — geschiedenis van een collectie — Filippijnen.

INTRODUCTION

In 1867 and 1868, Carl Gottfried Semper (Figure 1) delivered the first of the four volumes he
contributed to the ten-volume monographic series entitled Reisen im Archipel der
Philippinen. Wissenschaftlige Resultate. This monograph is of particular importance to
holothuroid taxonomy for four important reasons. It was one of the first times that the (later
recognized) hyperdiverse marine fauna of the Indo-West Pacific triangle was
comprehensively investigated. Ninety-two species or varieties recognized proved to be
new to science. It was one of the first works where the ossicle assemblage was consistently
and extensively used to recognize and characterize taxa. The classification proposed was the
first in holothuroid systematics that was based on the theory of evolution.

Given the extensive scope of this work, it is no surprise that it is still often cited by
holothuroid taxonomists. The validity of the species recognized by Semper has, however,
remained partly unverifiable because many of his type specimens were believed to be lost,
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Figure 1. Carl Gottfried Semper, German animal taxonomist and ethnologist (from Schuberg 1895).

as the natural history institutions in which Semper worked (mainly the University of
Wiirtzburg) do not house his records.

CARL GOTTFRIED SEMPER AND HIS SEA CUCUMBER COLLECTION

Schuberg (1895) published a detailed biography and bibliography for Carl Gottfried Semper
who was born on 6 July 1832 in Altona, near Hamburg, and died in 1893 at the age of 61 in
Wiirzburg. Although destined for a career in the Prussian navy and trained as an engineer —
Semper studied at the polytechnical school of Hanover between 1851 and 1854 — his
interests lay predominantly in natural history. From 1854 to 1856 he studied at the
University of Wiirzburg under the supervision of the renowned comparative anatomists
Frans von Leydig (1821-1908), Rudolf Albert von Kolliker (1817-1905) and Karl
Gegenbaur (1826—1903). During this period he developed a profound interest in comparative
morphology and histology, disciplines in which he excelled. His skills in morphological
research would later serve him well when he undertook his natural history expeditions.
After his studies at the University of Wiirzburg, he spent the autumn of 1856 in Trieste.
On 20 December that year he was awarded his doctorate on the basis of his dissertation,
completed under the direction of Kélliker, entitled “Beitrdge zur Anatomie und Physiologie
der Pulmonaten”. In 1857 Semper continued his studies partly at Wiirzburg and partly at the
University of Kiel. Between November 1857 and June 1858, he travelled through Germany,
France, Spain and the Netherlands, “teils Studien in Museen und Bibliotheken zu treiben,
teils auch Gefdhrten zu zuchen, die bereit wiren, sich mit ihm zu einer grosseren
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naturwissenschaftlichen Reise zu verbinden” — ‘in part to study in museums and libraries, in
part to search for ships that would be able to take him on a long natural history voyage’.

Semper was especially keen to explore the Philippines. On 20 June 1858, Semper left
Hamburg on board the trading vessel Conradine Lackman, arriving in Manila in December
1858. Having mastered the local language, he spent seven years exploring many different
islands, studying the biodiversity of the Philippines, and at the same time developing a
profound interest in anthropology and ethnology.

He arrived back in Hamburg in July 1865. On 11 November 1865, Semper asked the
University of Wiirzburg for a teaching position which he soon obtained. He was appointed
Professor of Zoology and Comparative Anatomy in February 1869, and after the death of
Professor Valentin Leiblein (1805-1869), Semper took over the Chair of Zoology at
Wiirzburg. During this period Semper prepared and published the first volume of Reisen
im Archipel der Philippinen. Wissenschaftlige Resultate. According to Johnson (1969)
pages 1-70 and plates 1-15 were published in 1867, and pages 71-228 and plates 16—40
were published in 1868. However, three new holothuroid species — Cucumaria glaberrima,
C. crucifer (= Trachythyone crucifera) and Thyone rosacea — mentioned in the part
published in 1868 are also referred to Semper’s 1869 publication. Thus, there are three
different dates for Semper’s type material.

Semper’s holothuroid type specimens have been dispersed. We have traced material in
eight museums so far (Table 1) but specimens might still be hidden in other museums.
The most unexpected find we made was at the Zoological Museum of the Moscow State
University (ZMMSU). It is worth documenting how the specimens got there.

A paper in Russian (Anonymous 1874) mentioned that Semper sold an important part
of his sea-cucumber collection to the Russian Imperial Society of Amateurs of Natural
History, Anthropology and Ethnography (IOLEAE), in Moscow. In 1872 this society
organized a Polytechnical Exhibition. Among the organizers was one of the founders of the
society, the Director of the ZMMSU, Anatoliy Petrovich Bogdanov (1834-1896). The
exhibition included an extensive natural history section with zoological and ethnographical
exhibits. On Bogdanov’s initiative, a number of zoological collections were bought from
renowned zoologists. The collections were exhibited at the Polytechnical Exhibition and
subsequently transferred to the ZMMSU. The minutes of the 67th session of IOLEAE of
3 January 1873 (Anonymous 1874) stated that “the acquisitions from the Polytechnical
Exhibition represent a significant addition [to the museum collections], thanks to the Society
of Amateurs of Natural History”. A collection of Philippines holothurians was acquired from
Carl Semper that included a major portion of the material on which his monograph on
holothurians was based. In total, 73 specimens of holothurians were purchased, at the rate of
three thaler per specimen. Every species was represented by a single specimen. All specimens
acquired by the museum were registered in the so-called “cord book™ (“‘shnurovaya kniga”) in
1872. Sixty nine of these specimens may be considered as type material.

Many species names listed in the “cord book™ are marked as unique (“uniqum”), that is as
represented by a single specimen. Most of the descriptions in Semper’s monograph explicitly
state that they were based on a single specimen. Sometimes, when there is no such explicit
statement, indirect evidence (for example, when body length is listed as a single value rather
than a range) suggests there was indeed only a single specimen available.

Two specimens in the ZMMSU collection were labelled as varieties (“var.”). One is
extant: Sporadipus martensii Semper var. (Semper 1867: 87) described without mentioning
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that it was a new variety. The other, Holothuria tubulosa Gmelin var., may still exist but
additional research is needed to confirm this.

According to an inventory undertaken in 1910, 16 specimens (including nine types) of
the Semper collection had been lost. Many specimens still present in 1910 were lost between
1910 and 1948, most likely during the Russian Revolution and Civil War. In 1948, the
holothurian collection of the museum was catalogued again, and the remaining specimens
were given new numbers, which are recorded here.

INVENTORY OF SEMPER’S SEA CUCUMBER SPECIMENS

Starfish (Asteroidea) and sea urchins (Echinoidea) rank among the most typical
organisms when it comes to characterizing the marine fauna. Much less well known are
the other three living echinoderm (Phylum Echinodermata) classes: Crinoidea (sea lilies),
Ophiuroidea (brittle stars) and Holothuroidea (sea cucumbers). However, for sea cucumbers
this might not be absolutely true since these organisms have been fished for human
consumption ever since the Middle Ages (Conand 2001), with the processed product known
as beche-de-mer. While in the early days, exploitation was done mostly in the Far East with
some extensions into the Indian Ocean (Panning 1944), today exploitation is a worldwide
phenomenon (Purcell er al. 2012), with considerable concern towards declining stocks that
in turn gives rise to a potential eroding of the resilience of fisheries (Purcell et al. 2011).

Several of the type specimens Semper described are beche-de-mer. Unambigously
defining the “objective standard of reference for the application of the(ir) name(s)” is the
object of International Code of Zoological Nomenclature Article 61, and is a pre-requisite of
sound conservation action (Samyn and De Clerck 2012). Employing ICZN Article 61
however demands that the whereabouts of the name-bearing types is known. In this paper we
trace both the types of commercially important species as well as of others named by
Semper (1867, 1868, 1869)

We have screened several museums for type material either personally or via published
works (Jangoux et al. 1987; Jangoux and De Ridder 1990) and can document the presence of
Semper’s specimens in eight different museums (Table 1).

European museums that do not contain any of Semper’s type material include
(see Jangoux 1985a, 1985b, 1986, 1991; Jangoux and Deridder 1987; Jangoux and
Massin, 1986):

Amsterdam: Zodlogisch Museum Amsterdam

Basel: Naturhistorisches Museum

Berne: Naturhistorisches Museum der Burgergemeinde Bern

Brussels: Koninklijk Belgisch Instituut voor Natuurwetenschappen, Brussel
Copenhagen' = Natural History Museum of Denmark, Copenhagen
Frankfiirt’: Senckenberg Forschungsinstitut und Naturmuseum, Frankfiirt
Geneve: Muséum d’histoire naturelle de Geneve

Kiel®: Zoologisches Museum, University Christian-Albrechts-Universitit zu Kiel
Leiden: Naturalis, Leiden

Liege: I’ Aquarium-Muséum de Liege

Lyon: Muséum d’histoire naturelle de Lyon

Neuchatel: Muséum d’histoire naturelle de Neuchatel

Paris: Muséum national d’Histoire naturelle, Paris

Strasbourg: Musée zoologique de la ville de Strasbourg

Wiirzburg*: Zoologische Sammlung am Biozentrum der Universitit Wiirzburg
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Table 1. Museums known to hold Semper’s material.

code museum no. of types no. of species
NHMUK London: Natural History Museum 7 syntypes 4
NMW Vienna: Naturhistorisches Museum 3 syntypes 3
(see Jangoux and Deridder 1990)
MCZ Cambridge (Massachusetts): Museum of 11 syntypes 10

Comparative Zoology, Harvard University | paralectotype

ZMB Berlin: Museum fiir Naturkunde, 21 syntypes 11
Humboldt-Universitit 3 holotypes
ZMH Hamburg: Zoologisches Museum zu Universitit 10 holotypes 33
(including Museum Godeffroyi) 35 syntypes
2 lectotypes
ZMMSU Moscow: Zoological Museum, 11 holotypes 36 (737)
Moscow State University 26 syntypes
2 paralectotypes
ZMUG Gottingen: Zoologischen Museum der Universitit 2 syntypes 2

ZSM Munich: Zoologische Staatssammlung Miinchen 5 syntypes
(see Jangoux et al. 1987)

In the appendix (pp 332-339) species are listed alphabetically according to the names
published by Semper (1867, 1868, 1869). Semper included two unnamed species:
Phyllophorus sp. nov. and Miilleria sp. nov. The first was later described by Ludwig
(1875) and named P. fraunfeldi. The second was, as far as we know, never described. The
reference specimens of these two species were deposited, according to Semper (1868), in
MNW, but these were not listed by Jangoux and de Ridder (1990), and we consider both lost.

CONCLUSION

In his day, Semper was at the forefront of zoological science. The greatest part of his work
was malacological, anatomical, histological, embryological, systematical, physiological and
biogeographical. His doctoral dissertation on the histology and anatomy of pulmonates soon
became a classic and remained the standard for comparative research. The same can be said
about Semper’s monograph on the sea cucumbers which is still frequently cited. By
documenting the whereabouts of extant specimens, most of which are types, Semper’s sea
cucumber taxa can be examined according to modern standards, leading to re-evaluation of
the work of “Der Chef”, as his students affectionately termed him (Beard 1893).
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NOTES

"URL  (accessed 19  March  2012): http://www.zmuc.dk/InverWeb/invertebrater/Hjemmesider/
Holothuroidea. HTM (Online database of the Zoological Museum of the Natural History Museum of
Copenhagen, University of Copenhagen).

2D. Fiege to Y. Samyn, pers. comm., 24 July 2006.

3G. Paulay to Y. Samyn, pers. comm., 30 August 2010.

4 C. Lueter to Y. Samyn, pers. comm., 24 July 2006.

SM. Jangoux to Y. Samyn, pers. comm., about 1990.

6 “Cotype™, a term not regulated by the ICZN, was formerly used for either syntype or paratype.
7 F. Michonneau to Y. Samyn, pers. comm., 2 April 2012.
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