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– The Hungarian Natural History Museum recently published a catalogue of in-
vertebrate and vertebrate type specimens in its collection. This listing, which contains
2,017 inventory lots and 1,181 fossil species-group taxa, is analyzed here. Ranking of au-
thors and distribution of types by year of description, taxonomic groups, geologic age,
geographic and stratigraphic origin are annotated. Most of the observed patterns are cor-
related with the scientific activities of the most productive authors. Key areas of strengths
of the type collection include Paleogene foraminifers, Paleogene and Neogene molluscs
and decapod crustaceans, and Quaternary mammals. Taxonomic revisions have been on-
going and more work is needed on some parts of the collection. The catalogue supersedes
the relevant part of a previous listing compiled by BODA and published in 1964, and
significantly surpasses its information content. With 14 figures.

– Type specimens, catalogue, invertebrate paleontology, vertebrate paleon-
tology, revision.

INTRODUCTION

Type specimens constitute the scientifically most valuable part of
any paleontological collection. The International Code of Zoological No-
menclature (ICZN) (INTERNATIONAL COMMISSION ON ZOOLOGICAL
NOMENCLATURE 1999) clearly outlines the responsibilities of public col-
lections with regards to primary and secondary type specimens. Every
effort should be made to properly curate and store these specimens and
make them available to the wider scientific community. The Department
of Paleontology and Geology of the Hungarian Natural History Museum
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(PG-HNHM) houses a large number of both invertebrate and vertebrate
types. Until recently, no up-to-date and publicly accessible type catalogue
existed and our in-house inventory system, based on hand-written books,
did not facilitate easy listing and retrieval of type specimens. To better
serve the research needs of the Hungarian and international paleonto-
logical community, both the publishing of a printed catalogue and develop-
ing and maintaining a web-based, searchable database were identified as
important goals as we entered into the new millenium. An enduring effort
by museum curators and staff, aided by scientists of the Research Group for
Paleontology of the Hungarian Academy of Sciences–HNHM, led to the
recent publication of a printed type catalogue (PÁLFY et al. 2008) which is
also available on-line from the HNHM website (www.nhmus.hu). This
compilation provides a comprehensive listing of invertebrate and verte-
brate paleontological types in the HNHM. It includes type specimens pre-
served in the collection as well as those types, which are known or believed
to be lost or missing, but were attributed in the original publications either
to our museum or its ancestral mother institution, the Hungarian National
Museum (HNM).

The type catalogue itself is largely restricted to presenting the relevant
information for each type specimen. The main purpose of the catalogue is
to help making our paleontological heritage more accessible. However, a
synoptic review and a multi-faceted assessment of the type collection may
also be of interest. Hence the main aim of this paper is to summarize the ba-
sic facts about the type collection and to highlight its scientific value by pre-
senting various analyses about the distribution of types according to
author, year of description, taxonomic group, geologic age, geographic and
stratigraphic origin. The content of the type catalogue is compared with
the relevant part of its predecessor, the catalogue of BODA (1964). The
losses in the type collection and the effect of known revisions are also
considered and some interesting miscellaneous aspects are discussed.

Amid growing interest in studies of the history of biodiversity, reposi-
tories of paleontological types are increasingly sought to aid taxonomic
work. This contribution, through its in-depth analysis and presentation of
our type collection, is expected to stimulate ongoing and new descriptive
paleontological studies, encourage authors to deposit their type material in
the PG-HNHM, and stimulate revisionary taxonomic work on the existing
type collection.
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HISTORY OF THE COLLECTION AND THE
DEVELOPMENT OF THE TYPE CATALOGUE

The eventful history of the paleontological collections of the HNHM from the earli-
est 19th century beginnings within the HNM through the late 20th century is summarized
by KECSKEMÉTI & NAGY (1987). The collections of HNHM survived the World War II
with relatively minor losses but during the Hungarian uprising in October 1956, a fire de-
stroyed a major part of the collections and resulted in massive damage. Unfortunately this
also led to the destruction of a large number of type specimens. The types believed to be
permanently lost at this or other events are included in the type catalogue with the appro-
priate remark. After 1956, a new inventory of the surviving collections was started. Mean-
while the remaining part of the collections was supplemented by generous donations from
other institutions and new acquisitions from a vigorous paleontological research program.
Further type specimens were obtained in both ways.

The first modern effort to build a catalogue of type specimens is the work of BODA
(1964) that includes types described from Hungary in the paleontological literature up to
1960, housed in either of the two main type repositories of the country, the HNHM and
the Geological Institute of Hungary (GIH). No update of the catalogue of BODA (1964)
was published in the following 40 years. Developing a card-catalogue of type specimens in
the HNHM had been carried out for internal use by former staff member I. Z. NAGY but
his project has not been completed. Our recent effort used that card catalogue as a starting
point and supplemented it by data culled from the literature. For the first time, a digital
catalogue of the paleontological types was compiled and made available to the scientific
community through a searchable database on the worldwide web in 2004.

Subsequently, the PG-HNHM collections were moved to temporary premises in
2005 and, shortly afterwards, to the newly renovated home of the department in 2006.
Packing, moving, unpacking and rearranging of the entire collection necessitated a quick
and rudimentary computerization of our holdings. During this process we discovered that
the web-based type catalogue was far from complete and a significant number of type
specimens were omitted.

An additional problem arose regarding the different status of types. Numerous taxa,
which lack formal holotype designation but have figured member(s) of their type series,
were listed in BODA (1964) with holo- and paratypes, but these had to be reinterpreted as
syntypes following the ICZN. Significant effort has been made to recognize original type
series and many specimens have been added to the list as additional syntypes or paratypes,
even if they were previously unlabelled as types but have to be regarded as such according
to the ICZN.

Prior to publication of the catalogue (PÁLFY et al. 2008) we took several steps to-
wards completeness: 1) we gleaned further data from the primary paleontological litera-
ture; 2) we included all types discovered when handling every specimen during the move of
our collections; 3) we reprocessed the catalogue of BODA (1964) in search of possible types
existing in our collections but unknown at that time; 4) we culled the hand-written inven-
tory books in search of possible hints for the type status of specimens; and 5) we critically
reviewed the material donated after 1956 by the GIH and the Eötvös University of
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Budapest, as these important historical collections contain previously unrecognized type
specimens.

The PG-HNHM collection grew and reached its present state through more than
two centuries of hard collecting and scientific work, during an often turbulent history. A
multi-year project to build a database culminated in the publication of the comprehensive
type catalogue. Although the listing itself is the key product of this effort, the dataset de-
serves a closer look from different aspects and more complex evaluation, which are
attempted here.

ESSENTIAL NUMBERS ABOUT THE TYPE COLLECTION

The type catalogue of PÁLFY et al. (2008) records a total of 2,017 inventory lots,
which contain primary or secondary type specimens in the collection of PG-HNHM.
Types of 1,181 fossil species-group taxa are listed in the catalogue, of them 986 are inverte-
brates and 195 are vertebrates. Considering their taxonomic rank, 872 are at the species
level and 309 are subspecies. A total of 1,132 taxa have or should have name-bearing pri-
mary types in our collection (including a replica of a holotype). An additional 49 taxa are
represented by their secondary type(s) only. Discounting the specimens that are missing,
lost or have been transferred to other institutions, the catalogue includes primary types of
919 taxa available in the collection. When both primary and secondary types are consid-
ered, 963 taxa have existing type specimens whereas types of another 218 taxa have been
missing or are permanently lost. These essential indicators are shown in Fig. 1.
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DISTRIBUTION OF TYPES BY AUTHORS
AND YEAR OF DESCRIPTION

Specimens became types through the descriptive works of paleontologists who were
either connected with the museum through their careers, or whose collections were added
to our holdings at some later time. The value of our collections, and that of the type collec-
tion in particular, is thus directly related to some outstanding persons. Naturally, their sci-
entific interest determined what they worked on, thereby distributions by most other
aspects analyzed in this paper (i.e. by taxonomic groups, geologic age, geographic and
lithostratigraphic origin) are correlated to some extent to the significant persons who
added types to our collections.

Altogether 101 paleontologists are authors of our types, in 103 different combina-
tions of authorship as individuals or teams. There are 20 authors who registered at least 12
new taxa each. (In the entire dataset analyzed here, the rounded mean number of taxa de-
scribed by an author happens to be 12, whereas the median is 3.) Together, they are re-
sponsible for 83% of all taxa considered here. The contribution of these most prolific
authors (in terms of number of new taxa erected) is shown in Fig. 2. The observed pattern
in author productivity is discussed later.

Obviously, the number of new taxa can be a misleading indicator of the true value of
someone’s scientific contribution, therefore a few comments are warranted here. The
three most prolific authors indeed made seminal contributions to Hungarian paleonto-
logy. In his monographs of Oligocene molluscs, NOSZKY (1936, 1939, 1940) employed a
somewhat narrow species concept, therefore subsequent taxonomic revisions of BÁLDI
(1973, 1986) synonymized several of his subspecies or species.

CSEPREGHY-MEZNERICS, a former head of the department, published a suite of mo-
nographs and shorter papers on Neogene molluscs from Hungary. MÜLLER, although
never employed by the HNHM, donated to our department the Eocene and Miocene
decapod crustacean material, including types of numerous taxa introduced in his mono-
graph and a series of papers. SZÕTS is ranked fourth in our list but his type material is split
between the GIH and HNHM. In fact the more valuable figured material of his mono-
graph is mostly kept at the GIH, but the institute donated parts of the type series (which
invariably lack designated holotypes) to the HNHM after 1956. Mostly Triassic radiola-
rian types of species described by KOZUR and coworkers represent the currently most dy-
namically growing part of the type collection. BÁLDI continued the monographic work on
the rich Tertiary mollusc fauna, previously studied by NOSZKY and a few other workers,
with impressive and lasting results. Much more controversial is the legacy of KOLOSVÁRY,
who erected new species of corals, balanids and other groups on often dubiously preserved
material in a series of papers. The validity of many of his taxa has been debated. Unfortuna-
tely, types of as many as 21 of his taxa can no longer be found in the collection. The Coquand
Collection has a more complicated history than his collector, the eminent 19th century
French paleontologist H. COQUAND, hoped for and set out in his will. Purchased by a do-
nation of A. SEMSEY for the GIH, a large part of the collection, including many types, were
transferred to the HNHM to alleviate the losses of 1956 (BÁCSKAY 1994). HANTKEN is
considered the founding father of Hungarian micropaleontology, hence his type material
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is of great historical and scientific value. Although types of seven of his species are lost, the
preserved material, including the original nummulite preparations of his award-winning
collection in unmistakable green cells, represents unique value. The fate of the somewhat
younger and less significant foraminifer collection of FRANZENAU is much less fortunate,
with only three types remaining and 28 lost. The work of three outstanding figures of 20th

century Hungarian vertebrate paleontology – KORMOS, KRETZOI and JÁNOSSY – is nearly
equally well represented in the type collection. Together they form the most sought after
and frequently consulted part of our vertebrate collection. An emblematic figure of Hun-
garian geology, L. LÓCZY described an interesting suite of Paleozoic fossils from China,
collected during a pioneer expedition of Count B. SZÉCHENYI in East Asia (LÓCZY 1899).
Although this material was supposedly deposited in the HNM, currently nothing is known
of its fate and whereabouts, thus presumed lost. The opposite is true for the classical shark
tooth collection of NEUGEBOREN (1850, 1851) from Transylvania, which was assumed to
have vanished but a significant part turned up in the HNHM when we scrutinized the little
known parts of the collection in search of types. The monographs of GÉCZY, devoted to the
diverse Jurassic ammonoid faunas from the Bakony Mts., report 10 primary types depos-
ited in the HNHM. In fact these are now in the GIH collection, together with the other
holotypes from his works. Our museum only possesses paratypes of two of these and eight
other taxa. SZALAI is one of only three paleontologists (beside GAÁL and KRETZOI), who
described both new vertebrate and invertebrate taxa from our collection. Apart from his
better known turtles, he also named some Tertiary molluscs and crinoids. Our list of “top
20” authors also includes two recently retired colleagues from the HNHM; during their
long career TOPÁL described several new fossil bat taxa, whereas KECSKEMÉTI’s work fo-
cused on Eocene larger foraminifers. A dozen new taxa of Triassic megalodontid bivalve
are the legacy of E. VÉGH-NEUBRANDT (deceased in 2008), former professor of the Eötvös
University, who generously donated her entire fossil collection to HNHM.

The paleontological literature, in which the invertebrate and vertebrate taxa repre-
sented by types originally or subsequently deposited in the HNHM collection were intro-
duced, consists of more than 250 items and spans 167 years. The oldest work dates back to
1841 in which COQUAND describes new Cretaceous aptychus species from the French
Alps. The latest publication considered in the catalogue appeared in February 2008. Of
course the type collection continues to grow; already several new taxa with types in our col-
lection have been published since the catalogue was completed.

The temporal distribution of types according to the year of description is analyzed us-
ing a histogram with decadal bins (Fig. 3). During the peak period of classical monographic
works in the late 19th century and at the turn of the century, most of the paleontological
material from the historical Hungarian territories was deposited in the geological surveys,
the GIH in Budapest and the Geologische Reichsanstalt in Vienna. The HNHM’s role was
relatively subordinate at that time. The largest peak in our collection occurs in the middle
part of the 20th century, from the 1930’s through the 1960’s. The leading figures of these
activities are NOSZKY and CSEPREGHY-MEZNERICS. From the 1970’s, research directions
have diversified and the emphasis has partly shifted away from descriptive work to bio-
stratigraphy, paleoecology, and paleobiogeography. Currently there is again a renewed in-
terest in taxonomic paleontology and monographic works, partly explained by the focus
on understanding the diversity history of important clades of fossil organisms.
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Number of taxa, whose types are or previously were in the type collection, erected
by different authors. Chart shows the contribution of the 20 most prolific authors. 1 in-
cludes taxa authored by MÜLLER and MÜLLER & COLLINS; 2 author’s name varies (CS.
MEZNERICS, CSEPREGHY-MEZNERICS, MEZNERICS); 3 includes taxa authored by KOZUR,
MOIX & MOSTLER, and KOZUR, MOIX & OZSVÁRT, and KOZUR & MOSTLER; 4 includes
two species authored by FRANZENAU & MAJZON; 5 includes three species authored by

JÁNOSSY & VAN DER MEULEN. Still active workers are marked with an asterisk

Distribution of number of taxa, whose type is or previously was in the type collec-
tion, by year of description, arranged in decades



DISTRIBUTION OF TYPES BY TAXONOMIC GROUPS

The department’s holdings are divided into two main parts: the collection of inverte-
brates and vertebrates. In total there are more than 72,000 invertebrate and close to 19,000
vertebrate inventory lots. Type specimens thus represent approximately 1.4% of the regis-
tered invertebrate and 1% of the vertebrate specimen lots.

The invertebrate part of the type catalogue, within primary chapters by geologic age,
is arranged secondarily by taxonomic subdivisions. We use the following, well-known and
well-represented groups, arbitrarily taken from higher taxa at the phylum, class, or order
level: Radiolaria, Foraminiferida, Anthozoa, Polyplacophora, Bivalvia, Scaphopoda, Gast-
ropoda, Cephalopoda, Annelida, Brachiopoda, Trilobita, Ostracoda, Cirripedia, Deca-
poda, Crinoidea, Ophiuroidea, Echinoidea. The catalogue of vertebrate types is arranged
by higher taxa only, containing subdivisions for “Pisces”, Reptilia, Aves, and Mammalia.
The obsolete category of Pisces is used here for historical reasons to include taxa from
Chondrichthyes and Actinopterygii.

Fig. 4 shows the distribution of types (in terms of number of species represented)
among the different higher taxonomic groups. They are arranged in sequence from pro-
tists to mammals. Clearly, the main strength of the invertebrate collection is the molluscs,
in particular the gastropods and bivalves. (This may explain the tradition that the prefix of
our invertebrate inventory numbers is M, for molluscs, rather than I, to match the V prefix
in the vertebrate collection.) Four out of the six most prolific taxon authors devoted their
careers to malacology. The vertebrate collection is dominated by mammals, and the ma-
jority of the 141 mammal taxa in the type collection bear the legacy of three great Quater-
nary vertebrate paleontologists of the 20th century, KORMOS, KRETZOI and JÁNOSSY.

Foraminifera is fourth in the ranking, owing to a long tradition of research in the mu-
seum, starting with HANTKEN in the late 19th century, through contemporary work of
KECSKEMÉTI, followed most recently by OZSVÁRT. The more than 100 decapod taxa origi-
nate largely from the lifetime contribution of MÜLLER, complemented by a few taxa by his
early 20th century predecessors. By contrast, radiolarian studies had no precursors in the
HNHM prior to the collaborative work of KOZUR, OZSVÁRT and colleagues, which results
in a dynamically growing number of new types in this microfossil group.

Another four groups are represented by 20 to 50 taxa in the type collection: corals,
cephalopods, brachiopods, and bony and cartilaginous fish combined.

DISTRIBUTION OF TYPES BY GEOLOGIC PERIODS

The breakdown of taxa by age in the type collection (Fig. 5) to some extent reflects
the areal distribution of fossiliferous bedrock in Hungary. Thus the overwhelming major-
ity of taxa are Cenozoic in age, followed by a more modest number of Mesozoic taxa,
whereas the entire Paleozoic is underrepresented. The predominance of the Oligocene
within the Cenozoic is explained by the “monograph effect”, mainly of NOSZKY’s work.
The Pliocene and Pleistocene comprise mainly vertebrate taxa. Should the Pliocene/Pleis-
tocene boundary be lowered by a pending decision of the International Stratigraphic
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Commission, a significant part of the material that we now regard as Late Pliocene in age
will be transferred to the Pleistocene.
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Distribution of number of taxa, whose type is or previously was in the type collec-
tion, by taxonomic groups

Distribution of number of taxa, whose type is or previously was in the type collec-
tion, by chronostratigraphic units



DISTRIBUTION OF TYPES BY GEOGRAPHIC LOCALITIES
AND LITHOSTRATIGRAPHIC UNITS

Not surprisingly for a national natural history museum, almost four-fifths of the taxa
are from type localities in Hungary. A significant number of types originate from neigh-
boring countries, mostly from territories which at the time of description of taxa formed
part of historic Hungary or the Austro-Hungarian Monarchy: Transylvanian part of
Rumania, Slovakia, Croatia, Austria and Serbia (Fig. 6). That the number of taxa described
from Turkey surpasses all other foreign countries is due to the recent acquisition of types
from an exceptionally rich Triassic radiolarian fauna, published by KOZUR, OZSVÁRT and
colleagues. The large number of types from Algeria and France are part of the Coquand
Collection. The only other country, which provided a significant number of types, is China,
but unfortunately these specimens originating from the late 19th century expedition of
Count B. SZÉCHENYI appear to be lost. Ten additional countries furnished types in our col-
lection, albeit each is represented by not more than five taxa.

We attempted to allocate type strata into modern lithostratigraphic units. A total of
70 formations were identified as the provenance of 935 taxa, whereas no unambiguous
lithostratigraphic assignment was possible for the remaining 246 taxa. There are 15 forma-
tions, which yielded 10 or more taxa with types in the HNHM collection (Fig. 7). Here
again the “monograph effect” dominates the observed distribution, pulling the Oligocene
Kiscell Clay Formation to the top of the list, followed by the Miocene “Leithakalk” equiva-
lents (Sámsonháza and Rákos Formations) and the late Oligocene Eger Formation.

REVISIONARY TAXONOMIC WORK:
RESULTS AND FURTHER OPPORTUNITIES

Taxonomy is a scientific discipline, where advances are often made through revision
of previously established taxa. During the compilation of the type catalogue such revisions
were noted in every case where we became aware of them. An effort was made to search for
and consider published revisions. However, the expertise of the catalogue’s authors falls
short of covering all ages and taxonomic groups represented in the type collection, hence it
is almost certain that we overlooked some existing revisions. With this caveat, revised
names are now assigned to 170 taxa, or nearly 15% of the total. More than half of these re-
visions, involving 90 taxa, are purely nomenclatural in nature, i.e. restricted to changing
the generic assignment of species-group taxa through recombination of names. We found
61 cases where the validity of taxa was questioned by the revisers who treated them as
subjective junior synonyms of other species. For 17 subspecies there are published opin-
ions, which reject the basis to erect and maintain subspecies, and for 15 of these cases, a
new generic assignment is also suggested.
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Distribution of number of taxa, whose type is or previously was in the type collec-
tion, by countries of type locality. Abbreviation of countries: AL = Albania, AR = Argen-

tina, BG = Bulgaria, CZ = Czech Republic, IT = Italy, PE = Peru, UA = Ukraine

Distribution of number of taxa, whose type is or previously was in the type collec-
tion, by lithostratigraphic units. Only 15 formations are shown, out of a total of 70, which

furnished types of at least 10 taxa. Abbreviation: Fm. = Formation



Our in-house scientific staff has been engaged in revisionary work; the example of
BÁLDI’s revision of NOSZKY’s work was already mentioned above. More recent is the revi-
sion of Neogene proboscideans by GASPARIK (2001) and the as yet unpublished revision of
HANTKEN’s nummulite collection by KECSKEMÉTI. External experts also take part in these
activities, e.g. HANTKEN’s smaller foraminifers were revised by HORVÁTH (2002, 2003).
The significance of an almost forgotten assemblage of Middle Jurassic cephalopods and bi-
valves from the Eastern Caucasus (Daghestan, Russia) was recognized during the type cat-
alogue project. The historic collection contains types of PAPP (1907), originating from the
pioneer expeditions led to the Caucasus by DÉCHY. The material, once treasured in the
GIH, was transferred to HNHM after 1956 and it has now been taxonomically revised by
GALÁCZ & SZENTE (2008). International interest is exemplified by ongoing revision of the
Neogene pectinid bivalves of CSEPREGHY-MEZNERICS (1960) by O. MANDIC (Vienna),
and numerous research visits by foreign taxonomists through SYNTHESYS, an EU-funded
project that facilitates collection access.

Despite these areas of progress, several parts of the type collection remain in need of
modern revision. An example is the Jurassic fossils described by COQUAND, which furnish
several available names that undeservedly fell into disuse simply because of the obscurity
of their type material. A similar study on the Cretaceous cephalopod types of COQUAND,
housed in the GIH collection, is underway by SZIVES. Also warranted is a comprehensive
revision of the coral species erected by KOLOSVÁRY, many of them based on inadequately
preserved type material, nevertheless occasionally used by other taxonomists.

Another avenue of research, which has not yet been pursued extensively, is the
morphometric characterization of various species based on their type material. Traditio-
nally, most of the diagnoses and original descriptions rely on expert opinions. Modern
methods such as geometric morphometrics, landmark analysis, and Fourier shape analysis
applied to selected taxa within the type collection could complement and enhance the orig-
inal descriptions, and help characterize and distinguish taxa on a more quantitative basis.

COMPARISON WITH DATA IN THE
TYPE CATALOGUE OF BODA (1964)

The first comprehensive paleontological type catalogue in Hungary was compiled by
BODA (1964), with a cut-off date of included information set to 1960. However, merely a
few years after the destruction at HNHM, it was not yet possible to locate all specimens or
confirm their loss, hence the listing is replete with types of unknown whereabouts. The
HNHM received and/or catalogued significant donations from other institutions (nota-
bly the GIH and the Eötvös University) after 1960, thus many types entered into our col-
lection after publication of BODA (1964). Moreover, that catalogue is restricted to species
described from the territory of present-day Hungary, thereby disregarding a significant
number of types from either those parts of historical Hungary, which now belong to neigh-
bor states or countries farther afield. Naturally, a large number of new species has been
described from Hungary or by Hungarian paleontologists since 1960.
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A comparison of the new HNHM type catalogue (PÁLFY et al. 2008) with that of
BODA (1964) is summarized in Table 1. Less than half of the 1181 taxa listed in the new cat-
alogue, only 539 appear also in BODA (1964). There is a net growth of 397 taxa that were in-
troduced after 1960. An additional 174 taxa, erected before 1,960, are from type localities
outside present-day Hungary, therefore they fell outside the scope of the BODA catalogue.
Besides, there are 71 taxa that appear to have been omitted through oversight. Of those
previously listed without known repository, types of 129 species are now found in the
HNHM collection, whereas 117 remain missing or known to have been lost.

Eighty-three species or subspecies have types listed from other collections that are
now deposited in the HNHM, mostly as a result of post-1956 transfers. Eleven taxa had
types correctly reported from the HNHM in BODA (1964) that have since become missing.
For a large number of species, the status of their type specimens (i.e. holo-, syn-, lecto- or neo-
types as primary types and para- or paralectotypes as secondary types) have been updated.

Clearly, much new and updated information is now available. There are only 277 spe-
cies with complete agreement between the information content of the two type catalogues.
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Taxa with types in the HNHM collection: Comparison of catalogues of PÁLFY et
al. (2008) vs. BODA (1964)

According to BODA (1964) According to PÁLFY et al. (2008) Invert.1 Vert. 2 Total
Not listed in
Boda 1964

Outside the
scope

Outside Hungary be-
fore 1960 108 66 174

Described after 1960 From Hungary 263 62 325
Outside Hungary 71 1 72

By omission 62 9 71
Listed in

Boda 1964
As repository

unknown Exists at HNHM Status of type:
same 48 10 58

Status of type:
different 64 7 71

Missing but orignally
at HNHM

Status of type:
same 82 8 90

Status of type:
different 26 1 27

As at HNHM Exists at HNHM Status of type:
same 169 18 187

Status of type:
different 8 4 12

Missing but orignally
at HNHM

Status of type:
same 7 4 11

Status of type:
different 0 0 0

As elsewhere Exists at HNHM Status of type:
same 32 1 33

Status of type:
different 46 4 50

986 195 1181 1181
1 Invertebrates
2 Vertebrates
3 Invertebrates and vertebrates together

Grey-shaded highlight indicates items with complete agreement in both catalogues



MISCELLANEOUS POINTS OF INTEREST

The compilation of the type catalogue revealed the existence of several forgotten
type specimens, many of them of historical significance. The birth of Hungarian verte-
brate paleontology dates back to the first collecting trip of S. J. PETÉNYI to the limestone
quarry of Beremend in 1847. Pliocene and Quaternary vertebrate remains recovered from
the remarkably fossiliferous karst fissures have supplied material for several subsequent
generations of vertebrate paleontologists. Part of the original material from 1847 survived
in the collection and contains several types of different authors (PETÉNYI, NEHRING,
MÉHELY, SCHAUB), some of which were previously unlabelled as types or not even regis-
tered in the inventory (Fig. 8).

Also found among old, unregistered material are syntypes of a fossil beaver, Castor
ebeczkyi (Fig. 9) from another famous vertebrate locality, Ajnácskõ (now Hajnáèka in Slo-
vakia). The species was erected by KRENNER (1867), who is best known as eminent miner-
alogist and became the head of the Department of Mineralogy and Paleontology of HNM
in 1870. Mesocetus hungaricus (Fig. 10), a rare cetacean find described by KADIC (1907),
exemplifies the turbulent history of many of the types. Found in 1899 in Borbolya (now in
Burgenland, Austria), it was donated to the Royal Hungarian Geological Institute (now
known as GIH), where the prepared and mounted skeleton was on display for more than
40 years. After World War II, the GIH no longer wanted to keep the specimen because it
was collected outside the present-day borders and thus deemed outside the scope for the
GIH. Thus it was transferred to the HNHM, where it was severely damaged in the fire of
1956. Fortunately, the skull and some other bones survived the ordeal.

The Royal Hungarian Geological Institute’s collection was also the original reposi-
tory of some of the famous Late Cretaceous dinosaur and other vertebrate remains from
Transylvania, subject of a series of classical papers and monographs by NOPCSA. (How-
ever, most of his material is housed in the Natural History Museum in London.) At some
time a sauropod limb bone was transferred from the GIH into the HNHM collection. This
specimen is regarded a syntype of two nominal species, Titanosaurus dacus NOPCSA, 1915
and Magyarosaurus transsylvanicus HUENE, 1932 (Fig. 11). A modern revision (LE LOEUFF
1993) treats the two species synonymous and accepts the genus that was erected by HUENE
(1932), hence the valid name – and a rather startling combination – is Magyarosaurus dacus.

Perumys gyulavarii KRETZOI et VÖRÖS, 1989 (Figs 12−13) is the only type that was
collected in South America but this is not the only curiosity of this specimen. Unregistered
fossil material from the bequest of KRETZOI, the doyen of Hungarian vertebrate paleontol-
ogy who deceased in 2005, was received from the HNM. When searching it for possible
types, a molar fragment was found, labeled as Perumys gyulavarii. Much to our surprise,
the fragment fit together perfectly with the figured holotype already in our collection, thus
the two fragments complement each other into a nearly complete tooth.

Similarly surprising was the rediscovery of the type of Rhabdocidaris posthumus
(Fig. 14). The specimen was collected in 1853, during the construction of the tunnel under
Castle Hill in Buda, from the Eocene Buda Marl. Although originally described by PÁVAY
(1874) as a large, fan-shaped spine of an echinoid, it was consigned to the vertebrate collec-
tion during the post-1956 recataloguing effort. Apparently mistaken for a caudal fin of a
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fish, part and counterpart was placed in two different drawers within the Tertiary fish col-
lection. There may be one more twist awaiting in the story of this specimen: a revision might
prove it to be neither an echinoid spine, nor part of a fish, as some curators now suggest.
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9

10

12

13

11
14

Photographs of type specimens mentioned in the text. 8 = Beremendia fissidens
(PETÉNYI in KUBINYI, 1856), syntype, maxilla, V.61.1585, scale bar 0.5 cm. 9 = Castor
ebeczkyi KRENNER, 1867, syntype, right M2, 2007.304.2., scale bar 0.5 cm. 10 = Mesocetus
hungaricus KADIC, 1907, holotype, skull, V.79.118, scale bar 20 cm. 11 = Magyarosaurus
dacus (NOPCSA, 1915), syntype (also syntype of Magyarosaurus transsylvanicus HUENE,
1932), left fibula, V.60.1709, scale bar 3 cm. 12 = Perumys gyulavarii KRETZOI et VÖRÖS,
1989, holotype, left M2, V.88.1, occlusal view and 13 = buccal view, note that only the up-
per part above the fracture was figured in the original description, scale bar 1 cm. 14 = Rhab-

docidaris posthumus PÁVAY, 1874, holotype, V.61.893, scale bar 2 cm



Apart from such anecdotal curiosities of individual taxa and their type specimens, a
synoptic analysis of empirical distribution patterns is also of interest. As noted above, the
individual contribution of authors is highly unequal. The distribution of authorship fol-
lows the Pareto law, well known from economics and also observed in other social sciences
(REED 2001). It is also known as the 80–20 rule, applied to observations where roughly
80% of the effects come from 20% of the cases, such as in the original formulation which
reports an observation that 80% of wealth belongs to 20% of the population. In our case,
approximately 20% of the authors erected 80% of the taxa. I argue that such distribution
of authorship is the master parameter that controls the other analyzed distributions, i.e. by
the taxonomic group, age, geographic and stratigraphic origin, where the Pareto distribu-
tion also appear to hold (see Figs 2, 4–7) and that may also be termed the “monograph ef-
fect”. Similar power law behavior is also noted for many natural phenomena, including
biological and paleontological examples such as the body size distribution of animals (MAY
1988) and the frequency and severity of mass extinctions (SOLÉ et al. 1997). In the type col-
lection, the Pareto principle acts upon paleontologists whose “wealth” can be regarded in
terms of the species described. Although fossils as natural objects could also take part in
phenomena exhibiting power law behavior, our observations are explained by social rather
than natural scientific factors.

*

Acknowledgements – Publication of the type catalogue was made possible by a grant
of NKA (National Cultural Fund). The coauthors of the catalogue and my other fellow cu-
rators are thanked for their help and cooperation. ZSUZSANNA MOLNÁR provided invalu-
able assistance in data collection and entry, as well as in data processing and drafting for
this paper. Digital photography by E. HANKÓ is appreciated. Critical reviews by A. DULAI,
ZS. MOLNÁR and A. VÖRÖS helped improve the manuscript. This is MTA–MTM Paleo
contribution No. 94.

REFERENCES

BÁCSKAY, E. 1994: A Coquand-gyûjtemény. [The Coquand Collection.] – In: KECSKEMÉTI,
T. & PAPP, G. (eds): Földünk hazai kincsesházai – Tanulmányok a magyarországi
földtudományi gyûjtemények történetérõl. [Historical studies on the collections of
Hungarian Mineralogy, Geology and Paleontology.] Hungarian Natural History
Museum, Budapest, pp. 119–124.

BÁLDI, T. 1973: Mollusc Fauna of the Hungarian Upper Oligocene (Egerian). Studies in Stra-
tigraphy, Palaeoecology, Palaeogeography and Systematics. – Akadémiai Kiadó, Buda-
pest, 511 pp.

BÁLDI, T. 1986: Mid-Tertiary Stratigraphy and Paleogeographic Evolution of Hungary. –
Akadémiai Kiadó, Budapest, 201 pp.

Annls hist.-nat. Mus. natn. hung. 101, 2009

20 J. Pálfy



BODA, J. 1964: Magyarországi õsmaradványtípusok jegyzéke. Catalogus originalium fossi-
lium hungariae. – Magyar Állami Földtani Intézet, Budapest, 280 pp.

CSEPREGHY-MEZNERICS, I. 1960: Pectinidés du Néogène de la Hongrie et leur importance
stratigraphique. – Mémoires de la Société Géologique de France (Nouvelle Série) :
1–56.

COQUAND, H. 1841: Mémoire sur les Aptychus. – Bulletin de la Société Géologique de
France : 376–391.

GALÁCZ, A. & SZENTE, I. 2008: Middle Jurassic fossils from Daghestan. A revision of
ammonites and bivalves collected by the Déchy Caucasus expeditions (1884–1902).
– Hantkeniana : 109–125.

GASPARIK, M. 2001: Neogene proboscidean remains from Hungary; an overview. –
Fragmenta Palaeontologica Hungarica 19: 61–77.

HORVÁTH, M. 2002: Data to revision and distribution of small foraminifera species de-
scribed by Hantken (1868, 1875). Part I. Textulariidae and Miliolidae. – Fragmenta
Palaeontologica Hungarica : 25–42.

HORVÁTH, M. 2003: Data to revision and distribution of small foraminifera species de-
scribed by Hantken (1868, 1875). Part II. Nodosariidae and Vaginulinidae. –
Fragmenta Palaeontologica Hungarica : 5–32.

HUENE, F. 1932: Die fossile Reptil-Ordnung Saurischia, ihre Entwicklung und Geschichte.
– Monographien zur Geologie und Palaeontologie, Serie I : 1–361.

INTERNATIONAL COMMISSION ON ZOOLOGICAL NOMENCLATURE 1999: International
Code of Zoological Nomenclature. – The International Trust for Zoological Nomen-
clature, London, 306 pp.

KADIC, O. 1907: Mesocetus hungaricus Kadiè, eine neue Balaenopteridenart aus dem
Miozän von Borbolya in Ungarn. – Mitteilungen aus dem Jahrbuche der Königlichen
Ungarischen Geologischen Anstalt (2): 23–91.

KECSKEMÉTI, T. & NAGY, I. Z. 1987: Palaeontological collections of the Hungarian Natu-
ral History Museum (Budapest). – Annals of the History of Hungarian Geology, Spe-
cial Issue : 151–155.

KRENNER, J. S. 1867: Ajnácskõ õsemlõsei. [Fossil mammals from Ajnácskõ.] – Magyarhoni
Földtani Társulat Munkálatai 3: 114–132.

LE LOEUFF, J. 1993: European titanosaurids. – Revue de Paléobiologie, Volume Spécial :
105–117.

LÓCZY, L. 1899: Beschreibung der fossilen Reste von Wirbelthieren und von Mollusken
und die palaeontologisch-stratigraphischen Ergebnisse. – In: Wissenschaftliche Er-
gebnisse der Reise des Grafen Béla Széchenyi in Ostasien, vol. 3, pt. 1A–C. Hölzel, Wien,
pp. 11–228.

MAY, R. M. 1988: How many species are there on Earth? – Science : 1441–1449.
NEUGEBOREN, J. L. 1850: Die vorweltlichen Squaliden-Zähne aus dem Grobkalke bei Port-

sesd am Altfluß unweit Talmats. – Archiv des Vereins für Siebenbürgische Landes-
kunde (2): 1–44.

NEUGEBOREN, J. L. 1851: Die vorweltlichen Squaliden-Zähne aus dem Grobkalke bei
Portsesd am Altfluße unweit Talmats. – Archiv des Vereins für Siebenbürgische
Landeskunde (3): 151–213.

Annls hist.-nat. Mus. natn. hung. 101, 2009

Review of paleonotogical types in the HNHM 21



NOSZKY, J. 1936: Az egri felsõ Cattien molluszkafaunája. (Die Molluskenfauna des Oberen
Cattiens von Eger, in Ungarn.) – Annales historico-naturales Musei nationalis hun-
garici : 53–115.

NOSZKY, J. 1939: A kiscelli agyag molluszka-faunája. I. rész. Lamellibranchiata. (Die
Molluskenfauna des Kisceller Tones (Rupelien) aus der Umgebung von Budapest. I.
Teil. Lamellibranchiata.) – Annales historico-naturales Musei nationalis hungarici

: 19–146.
NOSZKY, J. 1940: A kiscelli agyag molluszka-faunája. II. rész. Loricata, Gastropoda, Sca-

phopoda. (Die Molluskenfauna des Kisceller Tones (Rupelien) aus der Umgebung
von Budapest. II. Teil. Loricata, Gastropoda und Scaphopoda.) – Annales historico-
naturales Musei nationalis hungarici : 1–80.

PÁLFY, J., DULAI, A., GASPARIK, M., OZSVÁRT, P., PAZONYI, P. & SZIVES, O. 2008: Cata-
logue of invertebrate and vertebrate paleontological type specimens of the Hungarian
Natural History Museum. – Hungarian Natural History Museum, Budapest, 209 pp.

PAPP, K. 1907: Beschreibung der während der Forschungsreisen M. v. Déchys im Kau-
kasus gesammelten Versteinerungen. – In: DÉCHY, M. (ed.): Kaukasus. Reisen und
Forschungen im kaukasischen Hochgebirge. Band III. Dietrich Riemer Verlag, Berlin,
pp. 141–173.

PÁVAY, E. 1874: Die fossilen Seeigel des Ofner Mergels. – Mittheilungen aus dem Jahrbuche
der Königlichen Ungarischen Geologischen Anstalt (2): 9–179.

REED, W. J. 2001: The Pareto, Zipf and other power laws. – Economics Letters (1): 15–19.
SOLÉ, R. V., MANRUBIA, S. C., BENTON, M. & BAK, P. 1997: Self-similarity of extinction

statistics in the fossil record. – Nature : 764–767.

Annls hist.-nat. Mus. natn. hung. 101, 2009

22 J. Pálfy



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /GaramondCapt
    /GaramondCaptBA
    /GaramondCaptBA-Italic
    /GaramondCaptBA-SemiBold
    /GaramondCaptBA-SemiBoldItalic
    /GaramondCaptCE
    /GaramondCaptCE-Italic
    /GaramondCaptCE-SemiBold
    /GaramondCaptCE-SemiBoldItalic
    /GaramondCaptCY
    /GaramondCaptCY-Italic
    /GaramondCaptCY-SemiBold
    /GaramondCaptCY-SemiBoldItalic
    /GaramondCaptGR
    /GaramondCaptGR-Italic
    /GaramondCaptGR-SemiBold
    /GaramondCaptGR-SemiBoldItalic
    /GaramondCapt-Italic
    /GaramondCapt-SemiBold
    /GaramondCapt-SemiBoldItalic
    /GaramondCaptSmallCE
    /GaramondCaptTR
    /GaramondCaptTR-Italic
    /GaramondCaptTR-SemiBold
    /GaramondCaptTR-SemiBoldItalic
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HUN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


