
169ISSN 1864-5755

66 (2): 169 – 177

20.10.2016©  Senckenberg Gesellschaft für Naturforschung, 2016.

Tracking a syntype of the Australian skink 
Anomalopus leuckartii (Weinland, 1862): ‘lost’ treasures 
in the Senckenberg Natural History Collections Dresden 
highlight the importance of reassessing and safe
guarding natural history collections

Sven Mecke 1 *, Felix Mader 2, Max Kieckbusch 1, Hinrich Kaiser 3, 
Wolfgang Böhme 4 & Raffael Ernst 5

1 AG Evolution und Systematik der Tiere und Zoologische Sammlung Marburg, Fachbereich Biologie, Philipps-Universität Marburg, Karl-von-
Frisch-Straße 8, 35032 Marburg, Germany — 2 Janusstraße 5, 93051 Regensburg, Germany —3 Department of Biology, Victor Valley College, 
18422 Bear Valley Road, Victorville, California 92395, USA; and Department of Vertebrate Zoology, National Museum of Natural History, Smith-
sonian Institution, Washington, DC 20013, USA — 4 Sektion Herpetologie, Zoologisches Forschungsmuseum Alexander Koenig, Adenauer-
allee  160, 53113 Bonn, Germany — 5 Sektion Herpetologie, Museum für Tierkunde, Senckenberg Naturhistorische Sammlungen Dresden, 
Königsbrücker Landstraße 159, 01109 Dresden, Germany — *Corresponding author; meckes(at)staff.uni-marburg.de

Accepted 15.vii.2016. 
Published online at www.senckenberg.de / vertebrate-zoology on 28.ix.2016.

Abstract
We here report the rediscovery of a type specimen of the Australian skink Anomalopus leuckartii (Weinland, 1862) in the Museum of 
Zoology (Museum für Tierkunde), Senckenberg Natural History Collections Dresden (accession number MTKD 10205), heretofore pre-
sumed lost during World War II. Eidonomic data for the specimen conform to the original species description, and combined with the 
specimen’s history, we are able to unequivocally identify it as part of the original syntype series. Weinland’s description was based on two 
specimens, one of which does indeed appear to be lost. Consequently, MTKD 10205 is designated as lectotype of A. leuckartii. This find 
invalidates the subsequent designation of AM R 44677 (Australian Museum, Sydney) as neotype for the species. The rediscovery high-
lights the importance of maintaining natural history collections, not merely as static archives but rather as dynamic and lively databases. 
This in combination with optimal taxonomic expertise as bedrock guarantees an environment, in which new discoveries are not impeded 
but actively promoted, thereby inevitably advancing modern biodiversity research.

Kurzfassung
Wir berichten über die Wiederentdeckung eines Typusexemplars des australischen Skinks Anomalopus leuckartii (Weinland, 1862) im 
Museum für Tierkunde, Senckenberg Naturhistorische Sammlungen Dresden (Sammlungs-Nr. MTKD 10205), das bisher als im Zweiten 
Weltkrieg verloren galt. Eidonomische Daten für das Exemplar entsprechen denen in der Originalbeschreibung. Anhand dieser Daten 
und der Geschichte des Exemplars ist es uns möglich, es unzweifelhaft als einen Teil der originalen Syntypen-Serie zu identifizieren. 
Weinlands Artbeschreibung basierte auf zwei Exemplaren, von denen eines tatsächlich als verschollen betrachtet werden muss. Daraus fol-
gend designieren wir MTKD 10205 als Lektotypus für A. leuckartii. Der Fund macht den inzwischen festgelegten Neotypus für diese Art 
(Australian Museum, Sydney, Sammlungs-Nr. R 44677) ungültig. Die Wiederentdeckung unterstreicht die Wichtigkeit der Instandhaltung 
naturgeschichtlicher Sammlungen, die als dynamische Datenbanken und nicht als statische Archive fungieren sollten. Dies, kombiniert mit 
einer soliden taxonomischen Expertise als Fundament, schafft ein Umfeld, in dem neue Entdeckungen gefördert anstatt erschwert werden 
und trägt somit zur Weiterentwicklung einer modernen Biodiversitätsforschung bei.
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Introduction

The holdings of the Museum of Zoology (Museum 
für Tierkunde) now housed in the just recently (2009) 
formed Senckenberg Natural History Collections Dres-
den, Germany (formerly the Staatliche Naturhistorische 
Sammlungen Dresden), are an excellent and poignant 
example of a collection that has seen dramatic changes 
and periods of turmoil (reviewed by Fritz, 2002): Dating 
back to the 16th century, and therefore one of the old-
est natural history collections in the world, the institu-
tion was struck by disaster several times throughout its 
history. Consequently, it suffered from dramatic losses 
of valuable material. During the 1849 May Uprising in 
Dresden (struggles towards the end of the revolutionary 
upheaval that began in 1848, also known as the Spring 
of Nations), the collection fell victim to a fire, in which 
the majority of the zoological specimens was destroyed. 
After a period of growth and the addition of unique and 
valuable specimens, the collection was again almost 
entirely destroyed near the end of World War II, during 
the allied bombing of Dresden in the night from 13 – 14 
February 1945. The alcohol-preserved collections, in-
cluding the herpetological holdings, were severely hit, 
and the latter was reduced from 6,704 to only 98 speci-
mens. In an effort to re-establish the collection in subse-
quent years, the museum received material from various 
sources, including former university collections. Among 
the specimens received, those from the collection of the 
former Zoological Museum at the University of Leipzig 
(herein abbreviated MUL) were probably one of the 
most diverse additions. This addition contained holdings 
collected and catalogued by eduard Friedrich PoePPig 
(*1798 †1868), and was later revised by Willi hennig 
(*1913 †1976), with a detailed treatment (obst, 1977a, 
b) received from the former director of the Staatliche 
Naturhistorische Sammlungen Dresden, Fritz Jürgen 
obst (*1939). Other, nonetheless interesting and signifi-
cant parts of the collection have received less attention, 
partially because the provenance of these appeared much 
less traceable. As a consequence, some valuable speci-
mens remained unrecognized in the drawers and on col-
lection shelves for decades.
 One such specimen is a syntype of the Australian 
lygosomine skink Anomalopus leuckartii (Weinland, 
1862) that was assumed to have been lost (see greer & 
cogger, 1985). It was recently rediscovered in the her-
petological section of the Senckenberg Natural History 
Collections Dresden. We here present an account of how 
this rediscovery was made and provide eidonomical data 
for the type, which we compare with those given in the 
original species description.
 The rediscovery serves as an important example of a 
valuable, ‘lost or forgotten treasure’ hiding in a museum 
archive. Although as taxonomists we are well aware of 
the fact that discoveries of historical material, including 
new species, continue to be made in collections, we feel 
that the importance of natural history collections is not 

generally understood by the public and at present only in-
sufficiently acknowledged by administrators. Hence, we 
discuss their value and call for safeguarding collections 
with highly elevated conscientiousness and under con-
sideration of optimal expertise in taxonomy and natural 
history. Only then can natural history collections survive 
into the future as the powerful tool they have tradition-
ally been for research in the life-sciences.

Material and Methods

The specimen in question is housed in the Museum of 
Zoology (Museum für Tierkunde), Senckenberg Na tu-
ral History Collections Dresden (now MTD, formerly 
MTKD) under accession number MTKD 10205. The 
following measurements (in mm) and counts were made 
to allow both a comparison with the original description 
of the type material by Weinland (1862 – 63) as well as 
the data presented by greer & cogger (1985) for the 
species: snout-vent length (SVL), measured from tip of 
snout to vent; tail length (TailL), from vent to tip of tail; 
arm length (ArmL), from axilla to longest finger; leg 
length (LegL), from groin to tip of styliform appendix; 
head length (HeadL), measured from tip of snout to ret-
roarticular process of lower jar; number of supralabials 
(SupraLab); number of infralabials (InfraLab); num-
ber of supraciliaries (SupraCil); number of supraocular 
scales (SupraOc); number of paravertebral scales, begin-
ning with the scale bordering the parietal posteriorly to 
(1) level of cloaca (PVS1) and (2) to posterior edge of 
thigh (PVS2); number of scale rows around midbody 
(MBSR); number of supracaudals (SupraC), includ-
ing all scales from cloaca to tail tip. Measurements and 
counts of characters occurring bilaterally were taken on 
the left side of the specimen. Note that in his count for 
paravertebral scales, Weinland included a parietal scale, 
which conforms to our PVS1 + one additional scale. 
Supracaudals are not normally counted in modern squa-
mate taxonomy but this count allows further comparison 
with Weinland’s data. We do not provide a full descrip-
tion of the type specimen, since as, the only member of 
Anomalopus duméril & duméril, 1851 with didactyl 
forelimbs, the species is easily diagnosed. We also pre-
sent a photograph of the rediscovered type to readily al-
low comparison with Weinland’s illustration.

Results

During a practical part of the ‘Senckenberg Course in 
Taxonomy’ (www.senckenberg.de/taxonomy_school), the  
first author discovered in the herpetological collection of 
the MTD several valuable scincid specimens. The most 
important finding was the discovery of an Australian ly-
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gosomine skink (MTKD 10205; Fig. 1 A) in a jar con-
taining a label with the inscription “Rhodona” . Rhodona 
gray, 1839 is a junior synonym of Lerista bell, 1833 
(see greer 1967) 1, a diverse (> 90 species) Australian 
skink genus containing various morphotypes, ranging 
from short-bodied forms with well-developed limbs bear-
ing five digits, to elongate and limbless forms (Wilson & 
sWan, 2013). In species of Lerista with reduced limbs, 
hindlimbs are always longer than forelimbs, and the op-
posite morphology (i.e., forelimbs longer than hindlimbs) 
is a rare trend in Australian lizards, known to occur in a 
single scincid genus only: Anomalopus (Wilson, 2012). 
Since the forelimbs of the MTD “Rhodona” speci-
men are longer than the styliform hindlimbs, we were 
able to identify the specimen as a member of the genus 
Anomalopus. Using the identification key for the genus 
in cogger (2014) we diagnosed the specimen as A. leuck
artii (Weinland, 1862).
 Beyond the issue of misidentification, closer in-
spection of the label inside the jar focused our attention 
on the donor of the specimen, Karl georg Friedrich 
rudolF leucKart (*1822 †1898), in whose honor david 
Friedrich Weinland (*1829 †1915) named A. leuckar
tii. The original species description appeared under the 
genus name Brachymeles duméril & bibron, 1839 and 
was based on specimens originating in “Neuholland” 
(= Australia). Weinland (1862 – 63) clearly indicated that  
only two specimens of his new taxon were available, and 
both formed the basis for the description; they must there-
fore be considered syntypes. The specimens were housed 
in the Giessen Zoological Museum (herein abbreviated 
GZM), Giessen, Germany, at the time of Weinland’s 

description. The Zoological Institute Giessen, which in-
cluded the collections, burned and was destroyed com-
pletely during World War II (anKel, 1957). Hence, the 
two specimens of A. leuckartii were believed to have 
been lost in the disaster (greer & cogger, 1985). 
 leucKart was professor for zoology in Giessen from 
1850 – 69, and subsequently became chair of zoology and 
zootomy at the University of Leipzig as well as director of 
the MUL (Wunderlich, 1978; daintith et al., 1994). On 
the first page of the historical accession catalogue of the 
MUL (accessions catalog 1869), which is now kept at 
the MTD, some reptile specimens donated by leucKart 
are listed, including a single “Brachymeles Leuckarti” 
from “Neuholland” (acquisition number 19). There is 
little doubt that this specimen, along with many others, 
was originally part of the GZM or of leucKart’s private 
collection (see Discussion). In 1933, Willi hennig, then a 
student at Leipzig University, revised the her petological 
collection. In one of his hand-written catalogues for the 
squamate reptiles (hennig, 1933; part Sauria), a speci-
men of “Lygosoma verreauxii” (= Anomalopus ver
reauxii duméril & duméril, 1851) is listed with a di-
rect reference to the original designation and catalogue 
entry as follows: “Brachymeles Leuckartii Weinl., Nova 
Hollandia, leucKart d.dt. [= dono dedit], Acc. Cat. [= 
Accession Catalogue] 1869/70: Nr. 19.” hennig (1933) 
gave the specimen the catalogue/collection number 
RVa316. The MUL was dissolved in 1968 and partly ac-
quired by the MTD in 1970/71. Based on a handwritten 
entry on the first page of hennig’s catalogue by obst in 
1974, 248 jars with lizards were received and the speci-
mens integrated into the herpetological collection of 
MTD. In a more recent collection catalogue (Nr. 2) of the 
herpetological section of MTD (1972 – 79) the new num-
ber MTKD 10205 was assigned to RVa316. Curiously, 
the name “Rhodona” was used in the catalogue to refer 
to this particular specimen. The recent catalogue entry 

1 smith (1937) also treated Glaphyromorphus pumilus (boulenger, 
1887) and the three species of the genus Isopachys lönnberg, 
1916 known at that time as members of the genus Rhodona.

Fig. 1. Anomalopus leuckartii. (A) Photograph of MTKD 10205 in its current condition. (B) Illustration of MTKD 10205 as figured in the 
original description by Weinland (1862 – 63). Scale bar = 2 cm.

BA
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and species label in the collection jar alone provide little 
evidence and no unambiguous clues that would allow for 
the identification of a presumably lost type specimen.
 Data of the relevant Anomalopus leuckartii specimen 
(MTKD 10205; Fig. 1A) are presented in Table 1, along 
with measurements, selected proportions, and scale 
counts given for the species by Weinland (1862 – 63) in 
the original species description and by greer & cogger 
(1985). Our eidonomical data (e.g., PVS1, MBSR) for 
MTKD 10205 agree very well with those reported by 
Weinland (1862 – 63), and since some of these char-
acters are known to be quite variable interspecifically, 
this concordance in eidonomy supports the concept that 
Weinland described the taxon based on the individual 
now registered as MTKD 10205. Weinland (1862 – 63: 
Plate 4, Fig. 3) also illustrated a specimen that is identical 
to MTKD 10205 (see Discussion), based on the presence 
of an original tail (curled downwards under the body), 
and we present this figure herein for comparison (cf. Fig. 
1A & B). Eidonomic data and the history of the specimen 
therefore corroborate that MTKD 10205 is indeed one of 
the syntypes that had been presumed lost. In the absence 
of the second syntype, we herein designate MTKD 10205 
as lectotype of A. leuckartii. The neotype designation of 
Australian Museum specimen AM R 44677 by greer & 
cogger (1985) is thus invalid, since it is superseded by 
the original type rediscovered (see ICZN, 1999: article 

75.8). MTKD 10205 thus becomes the oldest known her-
petological type specimen in the MTD collection.

Discussion

Weinland’s description of Anomalopus leuckartii. For 
his description of Anomalopus leuckartii (original name: 
Brachymeles Leuckartii), Weinland (1862 – 63) had two 
specimens available. However, his measurements are 
evidently based on a single specimen with an intact tail 
(see “Proportionen und Dimensionen des vollständig 
erhaltenen Exemplars” [proportions and dimensions of 
the complete specimen]; Weinland, 1862 – 63: 142), 
whereas the second specimen had a mutilated, partly re-
generated tail (“… es liegen deren [= A. leuckartii] zwei 
zur Beschreibung vor, wovon Eines mit verstümmeltem 
aber theilweise wieder ersetztem Schwanz…” [there are 
two specimens available for the description, of which one 
has a mutilated but partly regenerated tail]; Weinland, 
1862 – 63: 142) and was probably only used to describe 
coloration (see below). A second line of evidence show-
ing that Weinland used only one of the available speci-
mens comes from the listing of scale characters (PVS, 
MBSR, SupraC), which he obtained from a single speci-

Table 1. Metric data (in mm), body proportions, and scale counts of MTKD 10205 (Anomalopus leuckartii), along with data from, or cal-
culated from, the original description (Weinland 1862 – 63) and data presented by greer & cogger (1985). n = sample size.

Character MTKD 10205 Weinland (1862 – 63) Greer & Cogger (1985)

SVL 113 110 39 – 137 ( n = 120)

TailL 121 124 —

HeadL 9.0 9.0 —

ArmL 3.6 4.0 —

LegL 1.5 1.5 —

TailL/SVL 0.93 1.13 0.69 – 1.24 ( n = 43)

ArmL/SVL 0.03 0.04 0.03 – 0.04 ( n = 18)

LegL/SVL 0.01 0.01 ≤ 0.01 ( n = 2)

SupraLab 6 6 6

InfraLab 6 6 6

SupraCil 6 — 5 – 7 ( n = 96)

SupraOc 3 — 2 – 4 ( n = 62)

PVS1 126 127a —

PVS2 122 — 108 – 128 ( n =19)

MBSR 20 20 18 – 22 ( n = 56)

SupraC 139 139b —

a  Weinland (1862 – 63) counted paravertebral scales from the interparietal to a point above the cloaca, and hence his count (127) is higher 
than the value obtained by application of the commonly used counting method, beginning with the first scale bordering the parietal 
posteriorly.

b  In addition to providing paravertebral scales (from interparietal to cloaca), Weinland (1862 – 63) stated that he counted scales from the 
cloaca to the tip of the snout (“… und von da [Kloake] bis zur Schnauzenspitze 139” [and from there (cloaca) to the tip of the snout] 
Weinland, 1862 – 63: 142). However, this would imply that Weinland counted dorsal scales back and forth, and included head scales in 
one of his counts. While this appears odd, the number of head scales does also does not equal 12 (the difference between 127 and 139 
dorsals). It is more likely that the German term for snout tip [Schnauzenspitze] was confused with the one for tail tip [Schwanzspitze]. 
Both words look fairly similar if written in old-German handwriting, and it was common practice during Weinland’s time to submit 
handwritten manuscripts to a journal. Hence, we assume that “Schnauzenspitze” is a transfer error for “Schwanzspitze” that occurred 
during type-setting. Moreover our count for SupraC yielded 139 scales, conforming to the number of scales Weinland obtained.
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men only. This can be inferred from the lack of mention 
of any variation in the descriptive data. Since both metric 
and meristic data in Weinland’s description are essen-
tially identical to those of MTKD 10205, we assume that 
scale counts were based only on the ‘intact specimen’ 
as well. Minor discrepancies in measurements or counts 
may be attributed to different ways of recording data, 
or perhaps on slight errors. The specimen with original 
tail was also the one illustrated in Weinland (1862 – 63: 
Plate 4, Fig. 3; Fig. 1B herein) and is considered to be 
identical with MTKD 10205.

The ‘leuckart Collection’: origin and wherea-
bouts. The historical accession catalogue of the MUL  
(accessions catalog 1869) at MTD clearly indicates 
that most specimens received during that period were do-
nated by leucKart. About two thirds of the app. 1,200 
specimens listed in the catalogue are marked as e.g., 
“Ex. don. Lt.” [= specimen donated by Leuckart], and 
these include mainly parasitic and marine invertebrates; 
additional anatomical specimens are listed in a separate 
catalogue. However, it is not clear whether respective 
specimens were part of the GZM or leucKart’s pri-
vate collection, and specimens (especially duplicates) 
were likely exchanged informally and bidirectionally 
between the two collections when leucKart was profes-
sor at the University of Giessen. According to sPengel 
(1902) and schmidt (1938), leucKart increased the col-
lection of the GZM by adding specimens in spirits from 
all groups of the animal kingdom. There is evidence that 
leucKart donated to the GZM parts of his own collec-
tion (bischoFF, 1852: invertebrates), and that duplicates 
received were, at least in some cases, deposited in the 
GZM and leucKart’s private cabinet (von KölliKer, 
1872: Kophobelemnon leuckartii). Weinland (1862 – 63) 
noted that the only specimens of Brachymeles Leuckartii 
(the two syntypes) known to him were housed in the 
GZM. However, it is not unlikely that one of these speci-
mens (MTKD 10205), as a duplicate, was already part of 
leucKart’s private collection at the time of Weinland’s 
description, which would indicate a possible error by 
Weinland (1862 – 63) or that the specimen came into 
leucKart’s private cabinet later on.
 While the exchange of specimens between the 
GZM and leucKart’s private collection are difficult 
to trace in detail, it is evident that the MTD houses a 
large number of specimens donated by this famous zo-
ologist, who was the founder of modern parasitology 
(e.g., Kreis, 1937; Krämer, 2006) and an advocate of 
comparative morphology (Krämer, 2006), correspond-
ing with charles darWin (*1809  †1882), and lecturing 
about Darwinian theories (Wunderlich, 1978; ellis & 
Kirch berger, 2014). During his time in Giessen, leu
cKart had become one of zoology’s leading scientists 
(Wunderlich, 1978), who was in contact with many 
renowned naturalists (e.g., carl bergmann, antoine 
renéedouard claParède, henry James clarK, Justus 
liebig, Karl lindemann, ilJa ilJitsch metschniKoW, 
JaPetus steenstruP, Jean baPtiste vérany, rudolF 

Wagner, david Friedrich Weinland, and Friedrich 
albert von zenKer) and received specimens from a 
variety of sources (e.g., leucKart, 1863: parasites; 
lütKen, 1892: a fish; grimPe, 1933: a cephalopod). He 
also made specimens from the GZM and/or his own col-
lection available for examination by others (e.g., claus 
in von siebold & von KölliKer, 1860: siphonophores; 
claus in von siebold & von KölliKer, 1863: copepods; 
Weinland, 1862 – 63: skinks; von KölliKer, 1872: sea 
pens). According to Wunderlich (1978), leucKart also 
described almost 100 invertebrate species (many during 
his time in Giessen), and 27 taxa have been named in his 
honor (hess, 1906).
 leucKart’s lively scientific exchange highlights the 
importance of the ‘leucKart Collection’ received by the 
MUL, now part of the MTD, which likely includes many 
type specimens. In a historical overview and annotated 
type list of the MTD’s ichthyological collection, zarsKe 
(2003) already reported the rediscovery of another type 
from the ‘leucKart Collection’: the holotype of the silu-
riform fish Acanthopoma annectens lütKen, 1892, which 
leucKart received from the German botanist gustav 
Wallis (*1830 †1878), and which is also listed in the 
accession catalogue of the MUL (accessions catalog 
1869).
 The importance of the ‘leucKart Collection’ is, how-
ever, only now becoming more fully appreciated, and 
the rediscovery of the Anomalopus leuckartii type speci-
men prompted a systematic search for leucKart material 
housed in various collections of different MTD sections.
 A search for leucKart material in the collection for 
lower invertebrates yielded about 60 specimens that 
he had donated to the MUL, including many parasites 
(andreas WecKheimann, pers. comm.). In the mala-
cological collection (which includes additional inver-
tebrate taxa) andré reimann (pers. comm.) found a 
specimen of the pennatulacean (a group of Octocorallia) 
Kophobelemnon leuckartii from Nice, France, which 
is also listed in the accession catalogue (accessions 
catalog 1869) and likely was used by von KölliKer 
(1872) to describe the taxon; this potentially represents 
another ‘lost’ type specimen.
 The accession catalogue of the MUL (accessions 
catalog 1869) is a powerful tool that can be used to 
trace more of leucKart’s specimens. Entries in the 
catalogue referring to leucKart might vary, since they 
were likely being written by different employees and/or 
at different times. The collection locality data “Gießen,” 
where leucKart was professor before he took up his po-
sition in Leipzig, as noted in the catalogue (in the col-
umn titled “Herkunftsland” [country of origin]) and on 
specimen labels, also provides evidence for a donation 
by leucKart, even if a direct reference to the donor is 
lacking. Scientific publications on particular taxa, pro-
viding information on leucKart specimens, including 
collection numbers of the Leipzig museum, are available 
as well. For example, grimPe (1933), in his overview on 
arctic cephalopods, notes under the name Sepietta scan
dica (steenstruP, 1887) that leucKart received a giant, 
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“original” (= type) specimen of that taxon from the de-
scriber (steenstruP) and provided the MUL collection 
number “Nr. 69/71.” Based on our preliminary observa-
tions, we are confident that a more detailed reconstruc-
tion of the ‘leucKart Collection’ is feasible. This will 
likely yield additional types that have been presumed be  
lost.

The importance of reassessing and safeguarding nat-
ural history collections: a herpetological perspective. 
From their origin as private ‘cabinets of curiosities’ or 
‘cabinets of wonders’ in the 16th and 17th centuries to the 
modern-day tools of scientific research and public edu-
cation, natural history collections have undergone sub-
stantial changes in the course of history (alexander & 
alexander, 2007). Present day collections are more than 
just physical backups of the extinct and recent organismic 
diversity, but rather represent all-encompassing databas-
es that contain a wealth of information that can be used to 
track the past, document the present, and even predict the 
future of the biosphere (nudds & Pettitt, 1997; shaFFer 
et al., 1998; lister, 2011; KemP, 2015). Moreover, these 
‘repositories of knowledge’ are the basis for higher and 
formal education programs and therefore rank as ir-
replaceable, high-value assets (lane, 1996; nudds & 
Pettitt, 1997; bradley et al., 2014). Unfortunately, the 
importance of collections and their multiple functions is 
not always recognized and acknowledged. Collections 
throughout the world are currently more directly than 
ever before confronted with shortsighted development 
plans that emerge from a harsh climate of economic de-
cision-making (see dalton, 2003; bradley et al., 2014). 
This situation is particularly lamentable given that we 
have entered a century that has been called the “Age of 
Biology” (glover, 2012), in which the life sciences have 
already made unprecedented progress. This appears like 
an almost euphoric atmosphere for research, and both the 
scientific community and political representatives are 
sometimes heard to proclaim that the study of organismic 
biology must now be redefined to meet future challenges 
and develop a next-century road map that aims at serv-
ing both science and society. Natural history collections 
should certainly remain particularly important in this 
respect, thereby heightening the prospects for the road 
map.
 The use and appreciation of natural history collec-
tions has, however, always been unsteady and fluctuating 
throughout the centuries. As a result, collections histori-
cally underwent dramatic changes. Holdings were vari-
ously destroyed, sold off, relocated and dispersed, dis-
solved (completely or in parts), or simply left unattended 
due to a lack of interest or a cut in the economic resources 
required to maintain such facilities.
 This fluctuation for herpetological collections is 
perhaps best exemplified by the natural history cabi-
net of the Dutch-German natural history collector 
albertus seba (*1665 †1736), whose first collection 
was sold to Peter the great (*1672 †1725) (engel, 
1937; boeseman, 1970), with a second, rebuilt and 

even larger collection auctioned and dispersed follow-
ing seba’s death (e.g., engel, 1937; boeseman, 1970; 
Juriev, 1981; daszKieWicz & bauer, 2006; bauer & 
günther, 2013). Fortunately, some dispersed specimens 
were subsequently rediscovered, such as in the Museum 
für Naturkunde, Berlin, Germany (ZMB) (bauer & 
günther, 2013). Other examples include the cabinet of 
the German naturalist and explorer Prince maximilian 
zu WiedneuWied (*1782 †1867), whose collection was 
purchased for the American Museum of Natural History 
(AMNH) in 1869 and only recently received full atten-
tion, including the identification of many type specimens 
(vanzolini & myers, 2015). Some of Wied’s specimens 
may also have survived in the Zoologische Sammlung 
der Universität Marburg, Germany (ZSUM; mecKe pers. 
obs.), a university collection dating back to 1818/19 
that contains a large number of important (but largely 
neglected) specimens; the unsteady history of this col-
lection was summarized by bohle (2015). The private 
collection of alexander macleay (*1767 †1848), now 
at the University of Sydney and rich in type specimens, 
may serve as another example for a collection that went 
through many periods of neglect. In 1969, the type speci-
mens that could be located were sent to the Australian 
Museum on permanent loan (cogger, 1979). However, 
since then other types have been found in the collection 
(glenn shea, in litt.; for a list of herpetological types 
see goldman et al., 1969; cogger, 1979; cogger et al., 
1983; shea & sadlier, 1999).
 The rediscovery of the type of A. leuckartii, together 
with other recent (re)discoveries of valuable herpeto-
logical specimens, including new species and presum-
ably lost types (e.g., noWaKKemP & Fritz, 2010; bauer 
& Wagner, 2012; bucKlitsch et al., 2012; bauer & 
günther, 2013; borczyK, 2013; böhme, 2014; Kathriner 
et al., 2014; böhme et al., 2015; hartmann et al., 2016; 
KiecKbusch & mecKe et al., 2016) in natural history col-
lections, highlights their outstanding importance for clar-
ifying many of the most fundamental questions in organ-
ismic biology. However, this requires that unique knowl-
edge about the history of particular collections (including 
knowledge about the naturalists that were associated with 
them) is preserved. Moreover, sound taxonomic exper-
tise, and an extensive organismic background are nec-
essary to detect potentially interesting specimens in the 
first place. In the case reported herein, the rediscovery 
of a single specimen (the type of Anomalopus leuckartii) 
that was long presumed lost, led to the discovery of many 
other valuable specimens, yet to be reported on. These 
finds might be regarded as a case example of how dis-
coveries, in combination with the relevant expertise, can 
change our knowledge about whole collections. 
 We also believe that collections house a vast number 
of undescribed amphibians and reptiles, a phenomenon 
well documented for other groups (green, 1998: insects; 
bebber et al., 2010: plants). Authors of this study, for ex-
ample, have discovered many new reptile species based 
on museum material alone, with shelf lives (the gap be-
tween the collection and formal description date of a new 
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species) of three recent discoveries, Varanus nesterovi 
böhme et al., 2015, Cyrtodactylus klakahensis hartmann 
et al., 2016, and Cylindrophis subocularis KiecKbusch et 
al., 2016 being 102, 87 and 79 years, respectively (see 
also green, 1998; Fontaine, 2012).This highlights the 
need for describing an appreciable amount of already 
catalogued but still undescribed biodiversity. Natural 
history collections also house treasures that are impor-
tant witnesses of past human influences on the biosphere 
(e.g., specimens of already extinct taxa, first or historic 
distribution records) and thus allow predicting future im-
pacts of human activities on global biota.
 Such discoveries, however, can only continue to be 
made, when the importance of natural history collections 
is more sufficiently acknowledged, and this is only pos-
sible by maintaining these facilities and by funding re-
searchers, who are engaged in collection-based science. 
Without museum-based taxonomic research the proper 
identification of species is impossible, and this affects 
other disciplines, such as ecology and conservation (e.g., 
Wägele et al., 2011; bradley et al., 2014). Many col-
lections struggle for survival and the traditional taxono-
mist is already on the edge of extinction, due to limited 
support by funding agencies and universities that almost 
entirely focus on molecular rather than organismic dis-
ciplines (e.g., KemP, 2015). Hence, some of the world’s 
largest collections are maintained by the lowest possible 
number of staff only, which allows specimen conserva-
tion but does not allow collection-based research carried 
out by qualified museum employees. Collections thus run 
the risk of becoming static archives rather than active and 
lively databases essential for any meaningful scientific 
research. This is particularly unfortunate considering that 
we are in the midst of a biodiversity crisis (ceballos et 
al., 2015), and a ‘simple’ quantification what is there and 
what is lost is of paramount importance. Yet about half 
of the specimens kept in collections may be labeled with 
wrong names (see goodWin et al., 2015: tropical plants), 
thus hampering a sound assessment. Molecular methods 
applied to museum specimens and digitization of collec-
tions to make them more accessible are advantageous but 
are insufficient in the absence of specific expertise in tax-
onomy. We need to work toward overcoming the current 
‘taxonomic impediment,’ because only then can collec-
tions survive, and remain valuable and powerful tools for 
research.
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