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Abstract

Gustaf Johan Billberg’s review of ichthyology, published in Swedish in 1833 in the Linnéska samfundets handlingar, men-
tions 92 fish taxa at genus and species level, 41 of which represent new taxa, unnecessary replacement names, or unjusti-
fied emendations. Billberg presents his own classification of fishes, in which five new family names are introduced:
Ballistidae, Diodontidae, Ooididae, Chironectidae, and Macrorhyncidae. Diodontidae has priority over Diodontidae
Bonaparte, 1835. Macrorhyncidae was published earlier than Gempylidae Gill, 1862, but the latter has priority by prevail-
ing usage.

Billberg mentions 61 genera of fishes, 41 of them listed only by name. Six generic names proposed by Billberg are
available as unjustified emendations: Myxinus, Petromyzus, Scylia, Mustellus, Zyganna, and Ballistes. Brachionus is an
unnecessary replacement name. Aphrus, Capriscus, Exormizus, Enneophthalmus, and Oedaus are nomina nuda. Eight
new genera of fishes are proposed: Anodon, Posthias, Orbis, Sphaeroides, and Ooides are junior synonyms; Cotilla is a
nomen oblitum in relation to Sufflamen Jordan, 1916; Tropigaster a nomen oblitum in relation to Aracana Gray, 1835;
and Tetragonizus a nomen oblitum in relation to Lactoria Jordan & Fowler, 1902.

Billberg lists 31 species of fishes. Three represent new combinations; two are nomina nuda. The following 14 new
species are described based on literature: Raja forskohlii, Cephaloptera dumerillii, Myliobatis lacepedei, Scylia russelii,
Anodon macropterus, Cotilla frenata, Monacanthus blochii, M. sebae, M. cuvieri, M. marcgravii, Tetraodon striatus,
Orbis psittacinus, Orbis punctulatus, and Orbis guttatus. All of those are invalid, except Scylia russelii, which is a
species inquirenda. The following nine species group names are unnecessary replacement names and consequently
invalid: Raja arabica, Myliobatis rissoi, Scylia isabellina, Anodon cirrhosus, Anodon cornutus, Zyganna voracissima,
Centrina broussonetii, Acipenser vulgaris, and Acipenser ichthyocolla.

Three species of pipefishes of the family Syngnathidae are described and figured by Billberg from drawings of
specimens observed on the Swedish West Coast. Syngnathus virens and S. pustulatus are junior synonyms of S. typhle
Linnaeus, 1758. Syngnathus palmstruchii is a junior synonym of Entelurus aequoreus (Linnaeus, 1758).
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Introduction

Gustaf Johan Billberg (1772—1844) was a Swedish official and a lay entomologist with wide-ranging interests in
natural history. He exerted some influence on the study of natural history in Sweden, being for some time editor
and publisher of popular works on Swedish animals and plants, Svensk botanik (Swedish Botany) (Quensel &
Swartz, 1802—1843) and Svensk zoologi (Swedish Zoology) (Quensel & Swartz, 1806—1825). He authored an
unfinished work on economic botany (Billberg, 1815-1816), a catalogue of his insect collection (Billberg, 1820)
and an unfinished work on the Scandinavian fauna (Billberg, 1827-1828), and published minor treatises on
mammals, the fauna of Gotland, insects, collecting methods, and colour standards in natural history.

Billberg studied theology and law at Lund University in southern Sweden. His plans to eventually study
medicine as a gateway to natural history were curtailed by the loss of the family fortune in 1790, forcing him to
move to Stockholm and find an employment. There, and for some time on the island of Gotland, he held various
positions in the naval, military, juridical, and social services, privately initiating numerous projects in botany and
zoology.
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Billberg was in possession of a large general natural-history collection (Lowegren, 1952). It included a major
insect collection that was lost, along with his books, in a fire in 1822. Soon after that, however, he amassed a new
insect collection, which was sold in 1828 and eventually ended up in the Natural History Museum in London in
18391840 (Lowegren, 1952). He also had a large collection of birds, eventually bequeathed to the collections of
the Royal Swedish Academy of Sciences in 1809 (Lowegren, 1952).There is no indication that Billberg was in
possession of a significant collection of fish specimens, but he donated two fish specimens to the Academy in
1800. One is a juvenile dried shark from “India”, tentatively identified as Stegostoma fasciatum, still preserved in
the collection of the Swedish Museum of Natural History. The other specimen is probably lost. It was a sword
(upper jaw) of a swordfish, Xiphias gladius, from Gotland.

In 1817 Billberg was elected member of the Royal Swedish Academy of Sciences, marking the height of his
scientific career. After that his life went downhill. In 1821 he lost his country house to debts, and soon thereafter
his new house in downtown Stockholm was lost in the fire of 1822. Shortly thereafter the Academy took over the
publication of the series of Botany and Zoology books which had declined considerably in quality under Billberg’s
editorship. Billberg was declared bankrupt in 1841 and died, ill and in misery, in November 1844.

Billberg’s zoological and botanical work is now for the most part more than obsolete. His hortological
ambitions, however, are conspicuously manifest today in Floras kulle (Flora’s hill), a small elevated flowerbed
area in the Humlegarden garden in downtown Stockholm, created by Billberg and named for his daughter Flora.
Ironically, the hill is now topped by a statue of the chemist Carl Wilhelm Scheele (1742—1786) and Billberg ranks
among the least known of early 19" Century Swedish naturalists. Boethius (1924) and Landell (1999) provide
biographical information on him.

Billberg was a devoted late Linnaean and founded a Linnean Society (Linnéska Samfundet) in Visby, Gotland,
in 1806. It seems not to have been very active in that remote location, but Billberg revived it in Stockholm in 1832.
The society was not endorsed by the academics and was terminated upon Billberg’s passing. (The present-day
Swedish Linnaeus Society — Svenska Linnésdllskapet — dates to 1917 and is completely independent from
Billberg’s initiative.)

Billberg’s Linnean Society produced a single publication, the Transactions of the Linnean Society (Linnéska
Samfundets Handlingar) which are limited to a single issue, for the year 1832, published in 1833. All papers in this
issue are authored by Billberg. One of them is titled Om Ichthyologien och Beskrifning dfver nagra nya Fiskarter af
Samkdkssldgtet Syngnathus [On the Ichthyology, and Description of some new fish species of the pipefish genus
Syngnathus] (Billberg, 1833). It was read to the Society on 2 February 1833. Although this paper contains no less
than 46 new scientific names and detailed descriptions and figures of three new species of pipefishes, the existence
of this paper seems to have passed almost unnoticed until this day. It was never cited in Swedish faunas or primary
ichthyological literature, and was known mainly from the citation in the catalogue of early Swedish ichthyological
literature by Lundberg (1872), and from the brief mention in Dal’s (1996) review of Swedish zoological literature.
Because it contains a considerable number of new names and three neglected species descriptions it may merit a
summary in English, which is the objective of the present paper.

Material and methods

Two copies of the Linnéska Samfundets Handlingar were examined, both softbound, uncut, with blue wrappers
typical of the period. Publications of all authors referenced by Billberg were examined for verification of the
sources of the scientific names that hes uses, and all names also cross-checked with the Catalog of Fishes
(Eschmeyer & Fricke, 2015), and van der Laan et al. (2014). Relative validity of taxa follows Eschmeyer & Fricke
(2015) unless otherwise stated. Availability of names was assessed in relation to the International Code of
Zoological Nomenclature (International Commission on Zoological Nomenclature, 1999), henceforth referred to as
the Code. References to support prevailing usage of junior synonyms were searched in Zoological Record 1971—
2011, accessed through the OVID database (http://www.ovid.com/site/about.jsp), and the Google Scholar search
engine (http://scholar.google.se).

Below I report on all taxa mentioned by Billberg (1833). To facilitate reference, I first provide his classification
in indented form, followed by a list of new family-group names. I then list all the genera, followed by all the
species mentioned by Billberg in the order they are mentioned in Billberg’s paper. Billberg provides his
classification in running text, first listing the orders with their diagnoses, followed by the family-group names of
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each order, and a list of the genera included in each order. After each such account of an order follows indented
remarks sections which provide additional comments, particularly on the etymology of the generic names,
suggestions for better names, mention of species in each genus, and suggestions for better names for those species.
Billberg uses italics for Swedish vernacular names and, with exceptions, author names; regular font for scientific
names and person names when not indicating authorship; and Greek letters for Greek names. For clarity, | here use
italics for available generic and species names, and regular letters for person names, taxon names above the genus-
level, and unavailable taxon names. Greek names are kept in Greek letters, and the Latin ligand & is kept as in the
original where relevant. For each genus and species name I have added the currently valid family name. Person
names misspelt by Billberg have been corrected. For most taxa Billberg also provides Swedish names, which
occasionally provide a clue to the understanding of a scientific name, as they often carry identical meaning.

Billberg probably used only two works for his references, La Cepede (1798) and Cuvier (1816). In his
enumeration of taxa, he gives many references to other authors, and all such ultimate sources were searched and
references added as far as possible.

Results

Billberg (1833) begins with a brief introduction to fish classification. He laments the lack of a system or
classification of the fishes, especially since “almost all other classes in Natural History have been examined and
analysed with “utmost accuracy”, and goes on to propose his own classification in some detail. He objects to the
use of the term family, introduced in zoology by Latreille (1796) for groups of genera, arguing that a family
consists of a male and a female and their offspring, and instead proposes natio (plural nationes) as a suitable term
(developed from a Swedish construction, Sldgtsiag, which can be translated into Kind of kin or Kin-kind).
Billberg’s names of families (nationes) all end in —iides, except three based on a generic name ending in —a, which
become -zides. The terms flock and skock for hierarchical levels between order and natio are Swedish words which
both refer to aggregations (flock, herd, crowd, pack), and are not explained by Billberg.

Billberg considers three subclasses of fishes, viz., cartilaginous, soft-rayed, and spiny-rayed fishes. He goes
into detail in listing all orders and families, and apparently all genera of cartilaginous fishes that he recognizes. The
other two subclasses are not treated in the same detail. The text is rich in references to Ancient Greek and Roman
authors, pre-Linnaean renaissance authors, and a selection of late 18" and early 19" Century ichthyologists
(Linnaeus, Gmelin, Bloch, La Cepéde, Duméril, Cuvier ...), but no explicit source references are given.

The paper is clear and concise for about the first two pages. The rest is relatively poorly structured and includes
spelling errors and variation in spelling of personal names. Pages 51-54 consist mainly of mention of fish names of
earlier authors, to a large extent with a suggestion for a replacement name. From page 53, at the end of the
“remarks”, the taxa are not as richly commented as earlier in the text and the list is also inconsistent with the
enumeration on p. 52. Occasionally it is unclear whether Billberg is proposing a replacement name or a new name,
and on p. 53 he forgets to mention species for two new generic names. Taxa are assigned to his subclass
Chondrichthyes, which includes a number of actinopterygians, but no contained taxa are mentioned for the
subclasses Malacichthyes (presumably non-acanthopterygian teleosts) or Acanthichthyes (presumably
corresponding to Acanthopterygii).

The paper ends with the descriptions and illustrations of three new species of pipefishes, family Syngnathidae.
The illustrations are reproduced here in Fig. 1.

In his introduction Billberg makes numerous references to authors: Linné, Artedi, Bloch, Schneider, La
Cepeéde, Duméril, Cuvier, Aldrovandi (p. 47), Retzius, Quensel, Thunberg, Hollberg, Blainville (p. 48), Nilsson,
Ekstrom, Schagerstrom (p. 49), but few works are listed with a title. Additional authors are listed in the taxonomic
section. One gets the impression that Billberg’s sources of information are limited and somewhat dated. Apart from
the pipefishes, he does not mention anything about Swedish fishes, or provide any information identifiable as
coming from any of the several Swedish authors listed, except Linnaeus. He makes numerous references to Cuvier,
Duméril, and La Cepéde. Cuvier (1816, 1829), Duméril (1805), and La Cepeéde (1798) were important works in the
early 19™ Century. Billberg gives references only to the first of the five volumes of La Cepéde’s Histoire naturelle
des poissons (La Cepéde, 1798). This is remarkable since Billberg was a book collector (Dal, 1996; Landell, 1999),
but perhaps fish books were not prioritized.
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FIGURE 1. Reproduction of the plate in Billberg (1833): fig. 1 Syngnathus pustulatus; fig. 2, Syngnathus virens; fig. 3
Syngnathus palmstruchii.

Except for the three new pipefish names, the new genus and species level names proposed by Billberg fall into
five categories:

1 Replacement names (nomina nova, substitute names). Such are occasionally explicit, but usually evident
because they are used in the enumeration of taxa and the reason for rejection of the existing name is explained
in the comments on the enumeration. An example is Centrina Broussonetii as a new name for Squalus
americanus Gmelin. Expressly proposed replacement names are available with their own author and date
(Code Article 13.1.3). They can be valid only when replacing a junior homonym (Code Articles 52, 60, 72,
75). All other replacement names are junior objective synonyms and invalid, and take the same type as the
name substituted.

2 Unjustified emendations. In numerous cases Billberg corrects an available name, although there is no obvious
error in the original. An example is Pefromyzus which is a modification of Petromyzon Linnaeus, 1758.
Unjustified emendations are covered in the Code, Article 33, which states that such emended names are
available names with their own author and date. Where no justification is presented by Billberg and his
spelling of a name differs from that otherwise used for a genus or species, it is considered to be an incorrect
subsequent spelling without nomenclatural status.

3 Explicitly new taxa named as such are available from Billberg (1833). Those include Monacanthus Blochii,
based on a drawing in Bloch (1786: pl. 148), which Billberg considers incorrectly identified as Balistes
tomentosus Linnaeus.

4 Application of pre-1758 names. Billberg frequently refers to sources published before 1 January 1758, i.e.,
before the starting date of the Code, which consequently are not available (Code Article 3). Citation of such
names does not make them available or change the authorship of the name. When citing a name for which there
is an identical or similar post-1757 available name, Billberg’s usage is best interpreted as an explanation of the
origin of a name. Ammocoetus, credited to Gesner (1598), should be understood as the same as Ammocoetus
Duméril, even though Gesner used the name for a species of the Ammodytidae, and Duméril used it for the
larva of the Petromyzontidae. When explicitly changing the spelling of a name and referring to a pre-1758
source, however, Billberg is performing an unjustified emendation as explained above. In several cases,
however, Billberg is adopting a pre-1758 name as his own, such as Zyganna, which then takes authorship from
Billberg. The Code (Article 12.2.1) permits an author to adopt pre-1758 non-binominal names as available
with the author, not the source, as author of the name.
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5 Latinization of post-1757 vernacular names. La Cepéde and other early French authors commonly used names
in French or gallicized Latin or Greek, instead of Latin names for families, genera and species. Such names
were successively replaced with Latin counterparts during the first half of the 19" Century. An example is
Sphaeroides Billberg from Sphaéroides in La Cepede (1798). Kottelat (2013: 290) has discussed at length
whether Cuvier’s generic names in French form (gallicized Latin or Greek) should be considered available as
first published or only from the subsequently latinized form and how to deal with names that are neither Latin,
Greek or French. Billberg latinizes many names that are given in French form in La Cepéde (1798). When the
text of a work, such as that of La Cepede (1798), is almost entirely in French and also the taxon names are
given in unmistakable French form and sometimes also given Latin equivalents already in the source, I
consider it obvious that the taxon names in French form are proposed as vernacular or common French names,
and not as binominal scientific names.

The classification. Billberg’s classification is as follows, with the diagnosis, where given, translated:

1 subclass: Chondrichthyes (cartilaginous skeleton)
A Order Apteri (no fins)
1 flock Cyclostomi
Natio Myxiniides (two breathing holes in the throat and 8 gills)
Natio Petromyziides
B Order Chondropteri (cartilaginous fins)
1 flock Hypostomi (mouth below, transverse)
1 skock Trematopnei (several rounded breathing holes)
Natio Rajeides
2 skock Schismatopnei (wide cleft or one single breathing hole and gill membrane, but without
gill cover)
Natio Chimer&rides
3 skock Pomatopnei (breathing hole and gill cover, but either with or without gill membrane)
Natio Squaliides
Natio Acipenseriides
Natio Pegasiides
C Order Schiponopteri (rayed fins)
1 flock microstomi [sic] (small, not extensible mouth)
Natio Ballistiides
Natio Diodontiides
Natio Ostraciides
Natio Tetraodontiides
Natio Ooidiides
Natio Chironectiides
2 flock Platystomi (large, wide mouth)
Natio Lophiides
Natio Cyclopteriides
Natio Echeneiides
3 flock Aphyostomi (extended mouth)
Natio Syngnathiides
Natio Fistularizides
Natio Macrorhynchiides
2 subclass Malacichthyes (bone-hard skeleton and softrayed fins)
[No included taxa listed.]
3 subclass Acanthichthyes (bone-hard skeleton and spinelike rayed dorsal fin)
[No included taxa listed.]
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Family names. Most of the family names used by Billberg (1833) were already available at the time. Some
family names are new, however:

Ballistiides, p. 52, here corrected to Ballistidae, based on Ballistes Billberg, 1833, is a junior synonym of
Balistidae Rafinesque Schmaltz (1810b: 41).

Diodontiides, p. 52, here corrected to Diodontidae, based on Diodon Linnaeus, 1758 is an available family
name, senior synonym of Diodontidae Bonaparte (1835: 6).

Ooidiides, p. 52, here corrected to Ooididae, based on Ooides Billberg, 1833, is an available family name,
senior synonym of Ovoidinae Whitley (1959: 322), and secondary junior synonym of Tetraodontidae Bonaparte
(1831: 97).

Chironectiides, p. 52, here corrected to Chironectidae, based on Chironectes Cuvier, 1817, is an available
family name, senior homonym of Chironectidae Swainson (1838: 201), junior synonym of Antennariidae Jarocki
(1822).

Macrorhynchiides, p. 52, here corrected to Macrorhyncidae, based on Macrorhyncus Duméril (1805), is an
available family name, senior synonym of Gempylidae Gill (1862). Billberg uses the incorrect subsequent spelling
Macrorhynchus. Macrorhyncidae Duméril has not been used as a valid name after 1899 whereas Gempylidae has
been used in at least 100 publications between 1976 and 2011, by more than 25 different authors (Zoological
Record, 2015-09-14). With reference to Code Article 23.9.2, Gempylidae is therefore the valid name and
Macrorhynchidae invalid whenever the two are regarded as synonyms. Macrorhynchidae Koken, 1887 (in
Archosauria), based on Macrorhynchus Dunker, 1844, is not a junior homonym of Macrorhyncidae, but apparently
also not in use as a valid name.

The genera and species. Billberg does not present any general method for treating names of genera and
species, but in the commented enumeration of genera and species on pages 5052, he explicitly corrects the
spelling of seven names, and explicitly replaces 28 names, including both pre-1758 and later names. In many cases
the change is motivated by the mere existence of pre-1758 usage of a name. The primary sources stated are
Aristoteles and Plinius, but also Oppianus, Cassiodorus, Gesner, Belon, Athenaeus, Artedi, Marcgravius,
Aristophanes, Klein, and Clusius are mentioned. Mention by Billberg of a pre-1758 name as having authorship
from a pre-1758 author (e.g., Raia Bellonius, 1553) can be understood as conferring availability of that name with
Billberg as author. In all of those cases, however, there is a post-1757 available instance of the name and the
alternative interpretation, that Billberg is only refering to the historical origin of the name, is equally valid and
preferred here.

Among species, Billberg makes numerous replacement names for existing binominal names, all unjustified and
thus available names, but automatically junior synonyms of the “bad” name. He gives principally one or both of
two reasons: the name is inappropriate or incorrect, or there is a pre-Linnean name.

Myxinus, p. 50, represents a corrected spelling of Myzine, which apparently is Billberg’s misspelling of Myxine
Linnaeus, 1758. Billberg refers to the Greek name Mvéivog for justification. Mvlivog is mentioned as a slimy fish
by Athenaeus (Deipnosophistae, book 7, section 306E). Myxinus is available as an unjustified emendation or
replacement name for Myxine Linnaeus (1758), and is permanently invalid being a junior objective synonym of
Mpyxine Linnaeus, 1758. Myxinidae.

Ammocoetus, p. 50, is credited to Gesner but is obviously the same as Ammocoetus Duméril (1812a, b: 16),
representing the larva of lampreys. Gesner, however, applied this name on sand-eels, members of the family
Ammodytidae (Gesner, 1598: 39). Petromyzontidae.

Exormizus, p. 50, is said to refer to a name already used by Cassiodorus, “Exormizo, éoppilw solvo a littore”.
Cassiodorus’ letters contain multiple references to exormiston, a fish found at Rhegium (Reggio, southern Italy),
similar to an eel (muraena) (Thompson, 1947: 297; Hodgkin, 1886: 503). Because information in Cassiodorus is
insufficient to recognize the species concerned, and because Billberg only identifies it by a Swedish name
(“strandgréfling), possibly his own invention or just a translation of Exormizus, it must be regarded as a nomen
nudum, unavailable specifically by Code Article 12.3.

Enneophthalmus, p. 50, credited to Willughby, refers to Lampetra no. 5 in Willughby (1686: 107, pl. G3, fig.
1), which in turn refers to a drawing by Leonhard Baldner (1666—1687, 1974) of Ein Blinder Netinhockhen,
translated by Willughby as Enneophthalmos caecus (i.e, blind nine-eyes). This is the only place where Willughby
(1686) uses the word Enneophthalmus. Willughby’s own name for this fish is Lampetra caeca seu oculis carens,
given simply as Lampetra caeca on his plate G3. Baldner’s work, an illustrated regional fauna of the Strasbourg
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area, is known from five manuscripts, of which one obtained by Willughby (Baldner, 1974). Another copy was
reprinted in 1974 (Baldner, 1974).The drawing of the Blinder Neiinhockhen is at the bottom of a plate with
altogether four drawings of lampreys. The upper three, with the header Dreyerley Sehender Nelinhockhen, are
probably adult Lampetra planeri Bloch, 1784 as suggested by Lauterborn ef al. (1974). The bottom fish is
captioned “Ein Blinder Netinhockhen™ [“a blind lamprey”’] and may be an ammocoetes larva. It has a lamprey-like
form with gill apertures represented by a series of black dots along the side of the head, and it lacks a dorsal fin.
The eye is a prominent feature in the upper three drawings, but is absent in the “Blinder”. Consequently, the
Enneophthalmos caecus is the ammocoetes larva of one of the three north European lamprey species, most likely L.
planeri. Billberg writes that Enneophthalmus “belongs here [to Petromyziides] but is incorrectly used by
Willoughby for Ammocoetus”. By this should be understood that Billberg criticizes Willughby for applying
Enneophthalmus, in the meaning of nine eyes, on the ammocoetes stage of lampreys (the larval form of lampreys,
which does not have visible eyes) Billberg misses the point that Willughby only translated Baldner’s name and it
explicitly describes a blind lamprey. Billberg applies Enneophthalmus on species known as Neunaugen in German
and Nejonogon in Swedish (“Neindga” in Billberg), i.e. “nine eyes”, which excludes the ammocoetes larva but
applies to adults of species of Lampetra Bonnaterre, 1788 and Petromyzon Linnaeus, 1758. Because Billberg
explicitly excludes the species referenced by Willughby (“Enneophthalmos caecus™), lists Petromyzon as distinct
(as Petromyzus, see below), and does not explain clearly which species are included or which characters are
diagnostic for his Enneophthalmus, the name is a nomen nudum (none of the indications in Code Article 12.2
applies). Mention of “Neindga” is not sufficient for an indication (Code Article 12.3).

Petromyzus, p. 50, is presented as a corrected spelling of Petromyzon credited to Linnaeus. Petromyzus is
available as an unjustified emendation of Pefromyzon Linnaeus (1758), and is permanently invalid, being a junior
objective synonym of Petromyzon Linnaeus, 1758. Petromyzontidae.

Torpedo, p. 51, is credited to Plinius. Plinius (book 9, chapters 16, 24, and further) mentions a fish called
torpedo. This is probably the same as 7orpedo Duméril (1805: 102). Torpedinidae.

Raja, p. 51, is credited to Bellonius. In Bellonius (1553: 79) and Belon (1555: 70) it is spelt Raia. Plinius (book
9, chapters 24, 42) mentions raia in a list of batoid chondropterygians, so Belon is just adopting a vernacular Latin
name. This is probably the same as Raja Linnaeus (1758). Rajidae.

Rhinobatus, p. 51, is credited to Schneider. It is the same as Rhinobatus Schneider (1801: 353), a junior
synonym of Rhinobatos Linck, 1790. Rhinobatidae.

Myliobatus, p. 51, also spelt Muliobates, is credited to Duméril. It is apparently the same as Myliobates Cuvier
(1816: 137). Cuvier cites Duméril as source of the name. Myliobatididae.

Cephaloptera, p. 51, is credited to Duméril. It is apparently the same as Cephaloptera Cuvier (1816: 138).
Cuvier cites Duméril as source of the name. It is a junior synonym of Mobula Rafinesque Schmaltz, 1810.
Myliobatididae.

Chimeera, p. 51, is credited to Linné. It is the same as Chimaera Linnaeus, 1758. Chimaeridae.

Callorhynchus, p. 51, is credited to Gronovius. Callorynchus in Gronovius (1754: 59) was made available as
Callorynchus Cuvier (1816: 140). Billberg’s mention of the genus is thus considered to be an incorrect subsequent
spelling of Callorynchus Cuvier, 1816. Callorhinchus, attributed to La Cepede (1798: 400) (Eschmeyer & Fricke,
2015), is not made available there, but that spelling is apparently in prevailing usage. Callorhinchidae.

Lamna, p. 51, is credited to Cuvier. It is the same as Lamna Cuvier (1816: 126). Lamnidae.

Selache, p. 51, is credited to Cuvier. It is the same as Selache Cuvier (1816: 129), a synonym of Cetorhinus
Blainville, 1816. Cetorhinidae

Cestracion, p. 51, is credited to Cuvier. However, Les Cestracions in Cuvier (1816: 129) is a French
construction, latinized as Cestracion Bosc (1816: 598). Bosc cites Cuvier as the source of the name. Cestracion
Bosc, 1816 is a junior synonym of Heterodontus Blainville, 1806. Heterodontidae.

Scylia, p. 51, is proposed as a corrected spelling of Scyllium Cuvier, with the motivation that Scylia in
Aristoteles (rendered XxOAa& by Billberg, but Aristoteles, book 6, chapter 10—11 uses ckdAtov) was unjustifiably
changed to Scyllium by Cuvier. Scylia Billberg, 1833, is available as an unjustified emendation of Scy//lium Cuvier
(1816: 124), itself a junior objective synonym of Scyliorhinus Blainville, 1816. Scyliorhinidae.

Galeus, p. 51, is mentioned as used already by Aristoteles (I"aAeog in Aristoteles, book 5, chapter 10). Billberg
does not mention any post-1757 usage, but he possibly has Galeus Rafinesque Schmaltz, 1810 in mind.
Pentanchidae.
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Mustellus, p. 51, credited to Aristoteles, is proposed as a replacement for Mustelus Cuvier, with the motivation
that Mustellus in Aristoteles was unjustifiably changed to Mustelus by Cuvier. “In the same way Galeus (yaieoc,
Mustela) is already used by Aristoteles for a shark species. Mustellus Arist. less suitably called Mustelus by Cuvier,
as more confusing with Mustela.” Possibly, the period after species should be a comma. Actually, Aristoteles (book
5, chapter 10) uses yaAeog, translated by Gaza into Mustelus (cf. Artedi, 1738: Synonymia: 94). Mustellus Billberg,
1833, is available and invalid as an unjustified emendation of Mustelus Cuvier (1816: 128), itself a junior synonym
of Mustelus Linck (1790: 31); and a junior homonym of Mustellus Risso (1827: 126), and potentially Mustellus
Fischer (1813: 78), the latter, however, being on the Official Index (Melville & Smith, 1987) as an incorrect
spelling of Mustelus. Triakidae.

Anodon, p. 51, is an available name, intended by Billberg to replace Aodon in La Cepede (1798: 297). Aodon
must be understood as a French construction like most other names in La Cepéde (1798), but has commonly been
considered later to be a scientific name (e.g., Eschmeyer & Fricke, 2015). 4odon was first made available by
Anonymous (1798: 675), later independently also by Rafinesque Schmaltz (1810b: 46) in the combination Aodon
cornutus, with reference to La Cepéde. La Cepede (1798: 297) describes three species of Aodon, viz., L’Aodon
massasa, L’Aodon kumal, and L’ Aodon cornu. The first two refer to Squalus massasa and Squalus kumal in Forskél
(1775: X). The third is Squalus edentulus Briinnich (Brunnichius, 1780: 6) which is listed in La Cepede’s footnote.
Billberg renames these species Anodon macropterus, Anodon cirrhosus, and Anodon cornutus, respectively, and
the names are available but invalid, being unjustified replacement names. Fricke (2008) identified S. kumal as the
same as Nebrius ferrugineus (Lesson) [Scyllium ferrugineum Lesson, 1831: 95], potentially in prevailing usage
(Eschmeyer & Fricke, 2015; Fricke 2008). Squalus massasa is unavailable from Forskal, as it appears there under
two names (massasa and mafreka; cf. below), but available as Squalus messasa Bonnaterre (1788: 13), although it
is uncertain which species it represents (Fricke, 2008). Squalus edentulus has been identified as a myliobatid ray,
probably Mobula mobular (Bonnaterre, 1788) (Notarbartolo-di-Sciara, 1987). Anonymous (1798: 678) latinizes
Aodon cornu into 4odon cornutus, but places it in the synonymy of Squalus edentulus Brinnich. Adodon cornutus
Anonymous was first published in synonymy but a synonym name becomes available if used as a valid name
before 1961 (Code Article 11.6.1). Rafinesque Schmaltz (1810b: 46) was next to latinize La Cepéde’s cornu as
Aodon cornutus, probably independent of Anonymous (1798), but conferring validity to Aodon cornutus
Anonymous. The first originally included species of Aodon, and therewith type species by monotypy is Aodon
cornutus Anonymous. Anodon Billberg, 1833 antedates Nebrius Rippell, 1837 and is a senior homonym of
Anodon Agassiz, 1846, but is junior to 4odon Anonymous, 1798, Mobula Rafinesque Schmaltz, 1810, and Aodon
Rafinesque Schmaltz, 1810. I select Adodon cornutus Anonymous as type species of Anodon Billberg. This act
makes Anodon Billberg a junior objective synonym of 4odon Anonymous, and a junior subjective synonym of
Mobula Rafinesque Schmaltz, 1810. Anodon cornutus Billberg is a junior objective homonym of 4odon cornutus
Anonymous, and a junior objective synonym of Squalus edentulus Briinnich. Anonymous (1798a,b) is a review of
La Cepede (1798). It uses the German words Geschlacht for genera, and Gattung for species. At the end of the
review there is a note: “Wir haben die neuen Gattungen lieber in dieser Anzeige franzosisch nennen wollen, um
Verwechselungen zu vermeiden, zumal da der Vf. selbst einen lateinischen Namen hinzuzusetzen unterlassen hat.”
[To avoid confusion, we have preferred to name the new genera [=species!] in French in this announcement,
especially since the author has himself omitted to add a Latin name.] Consequently, La Cepéde’s new French genus
names are accepted as available when latinized in that review (dodon, Ovoides, Sphaeroides), but not the species
names except Aodon cornutus for Aodon cornu. Myliobatididae.

Zyganna, p. 51, is introduced as a corrected spelling of the generic name Zygaena Cuvier, and the specific
name in Squalus zygaena Linnaeus, 1758. “Zyganna is already adopted by Aelianus and Oppianus and should be
so much less changed to Zygaena as the latter is a previously adopted generic name among insects.” Zyganna
Billberg is an unjustified emendation of Zygaena Cuvier (1816: 127), preoccupied by Zygaena Fabricius, 1775
(Insecta), and a junior synonym of Sphyrna Rafinesque Schmaltz, 1810, Cestrorhinus Blainville, 1816, and
Sphyrichthys Thienemann, 1828, all with Squalus zygaena as type species. Actually, Euyawva is used by Aristoteles
(book 2, chapter 15), and this name is rendered as Zygaena in Latin by renaissance authors (Artedi, 1738,
Synonymia: 95). Sphyrnidae.

Squalus, pp. 51, 52, is only given the comment (p. 52) that “Sqvalus is [the name used by] the old Latin
speaking”. It is the same as Squalus Linnaeus (1758), derived from Plinius (book 9, chapters 24 and 51), and
Ovidius (Halieutica, v. 123), through Artedi (1738, Philosophia: 73; Synonymia: 94). Squalidae.
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Centrina, pp. 51, 52, is credited to Athenaeus. It appears as kevtpivnv in Athenaeus book 7, 294d, and goes
back to kevtpivng in Aelianus (book 9). It is the same as Centrina Cuvier (1816: 130), which is a junior synonym of
Oxynotus Rafinesque Schmaltz, 1810. Oxynotidae.

Squatina, pp. 51, 52, is credited to Plinius with the spelling Sqvatina. Plinius mentions Squatina in book 9,
chapters 12, 24, 42, 51, and book 32, chapter 9. It is available as Squatina Duméril (1805: 102). Squatinidae.

Pristis, p. 52 is credited to the Ancients. The name appears in Plinius, book 9, chapters 3—4, and book 32,
chapter 11. It is available as Pristis Linck (1790: 31). Pristidae.

Spathularia, p. 52, with Shaw as author, is considered by Billberg to be an older name than Polyodon
Lacépéde. Polyodon is from Lacépéde (1797a: 49; 17975:13), and Spatularia from Shaw (1804: 362), so the
priority is certainly with Polyodon. Spathularia is obviously an incorrect subsequent spelling. Polyodontidae.

Acipenser, p. 52, is said to be an old Latin name. It appears in Plinius, book, 9 chapter 18, and book 43, chapter
11, and is also recorded by other Roman authors (Artedi, 1738: Synonymia: 91; probably based on Akkitnveiog in
Athenaeus (294C; cf. Thompson, 1947: 7; Artedi 1738; Synonymia: 91). It is available as Acipenser Linnaeus,
1758. Acipenseridae.

Pegasus, p. 52, is mentioned as Linnaeus’s name, and is the same as Pegasus Linnaeus, 1758. Pegasidae.

Ballistes, p. 52, is referred to with Artedi as author. That could imply a new name, based on Balistes in Artedi
(1738: Genera: 53; Synonymia: 82), but it seems more credible that the change in spelling concerns Balistes as
adopted by Linnaeus (1758). Ballistes Billberg, 1833, is thus available as an unjustified emendation of Balistes
Linnaeus, 1758. Billberg consistently uses Ballistiides and Ballistes but refers also to Artedi’s spelling Balistes, and
consequently Ballistes is not an incorrect subsequent spelling. Balistidae.

Capriscus, p. 52, is mentioned without species, although it is said that the name is from a species named
capriscus by Linnaeus (“a Linnaeus’s species name”) which probably should be understood as Balistes capriscus
Gmelin (1789: 1471). Although one can assume that Billberg’s Capriscus was intended for that species, it is not
explicit, and Capriscus is therefore a nomen nudum as no species were included and no diagnosis given. Available
Capriscus date to Artedi (in Rose, 1793: 114) and Rafinesque Schmaltz (1810b: 41). The name derives from
Kanpioroc in Athenaeus (Book 8, section 52; book 3, fol. 177, 25 according to Artedi, 1738: Synonymia: 114; 355
according to Thompson, 1947: 101). Balistidae.

Cotilla, p. 52, is an intentionally new genus for “Balliste bride” in La Cepéde (1798: 378), named Cotilla
frenata by Billberg (1833: 52). The Baliste bridé of La Cepéde was already named Balistes fraenatus by Latreille
(1804: 74) and B. capistratus by Shaw (1804: 417), and it is the type species of Sufflamen Jordan, 1916. Cotilla
Billberg, 1833, is thus available and a senior synonym of Sufflamen. Cotilla has never been used as a valid name
after 1833, whereas Sufflamen has been used in 42 publications between 1979 and 2011, by 33 different first
authors (Zoological Record 2015-09-19). Therefore Sufflamen has priority over Cotilla whenever they are
considered synonyms (Code Article 23.9.1-2). Balistidae.

Monacanthus, p. 52, is credited to Cuvier. It appears in Cuvier (1816: 152) as Les Monacanthes, but is latinized
by Oken (1817: 1183) as Monacanthus. Monacanthidae.

Triacanthus, p. 52, is credited to Cuvier. It appears in Cuvier (1816: 153) as Les Triacanthes, but is latinized by
Oken (1817: 1183) as Triacanthus. Triacanthidae.

Diodon, pp. 52, 53, is credited to Linné, and is the same as Diodon Linnaeus, 1758. Diodontidae.

Tropigaster, pp. 52, 53, is a new genus, with the single included species “D. auritus Schneid.” which is the
same as Ostracion auritus Shaw (1798: 338). Tropigaster Billberg, 1833 is a senior synonym of Acarana Gray
(1835: pl. 98, fig. 2) with the same type species. Acarana is better known by the incorrect subsequent spelling
Aracana, but both names are in current use. Tropigaster has never been used after 1833, whereas Aracana has been
used in low frequency and Acarana very rarely after 1899. Google Scholar (2015-09-19) yields more than 25
references to publications mentioning the fish Aracana, with more than 20 different single or first authors in the
period 1974-2015. Aracana therefore has priority by prevailing usage over Tropigaster whenever the two are
considered to be synonyms (Code Article 23.9.1-2). Aracanidae.

Oedaus, pp. 52, 53, is a new genus, but no species are mentioned and the Latin explanation of the name,
“inflatus sum” is insufficient for a diagnosis. The name is thus a nomen nudum.

Ostracium, pp. 52, 53, is attributed to Linnaeus. Billberg may have intended it as an improved latinization of
Ostracion Linnaeus, 1758, based Ootpakiov, but it must be considered an incorrect subsequent spelling (Code
Article 33.3, 33.5). Ostraciidae.
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Tetragonmizus, pp. 52, 53, is a new genus, with the single species O. cornutus Linn. (= Ostracion cornutus
Linnaeus, 1758). It is available, and is a senior objective synonym of Lactoria Jordan & Fowler (1902: 279), with
the same type-species. Tetragonizus has never been used after 1833, whereas Lactoria is a well nown name.
Google Scholar (2015-09-19) returns 505 sources using Lactoria; among those there are more than 25 publications
published between 1973 and 2014, by more than 25 unique single or first authors. Consequently, Lactoria is in
prevailing usage and has priority over Tetragonizus whenever the two are considered to be synonyms (Code Article
23.9.1-2). Ostraciidae.

Posthias, pp. 52, 53, is a new genus, with the single species included O. tuberculatus Linn. (= Ostracion
tuberculatus Linnaeus, 1758). It is available, but a junior objective synonym of Ostracion Linnaeus, 1758, having
the same type species. Ostraciidae.

Tetraodon, pp. 52, 53, credited to Linnaeus, is the same as 7efraodon Linnaeus, 1758. Tetraodontidae.

Orbis, pp. 52, 53, is credited to Clusius [(Clusius, 1605: 138—149)]. Orbis Fischer (1813: 71) is described
without species, but is the first available use of Orbis. Abe (1949) adds species to Orbis Fischer and designates
Tetraodon lineatus (Linnaeus, 1758) as type species of Orbis. Billberg, however, seems to have been the first
author to include species in Orbis: O. psittacinus, O. punctulatus, and O. guttatus are names proposed for species
described by La Cepede as Tétrodon perroquet, Ostracion pointillé and Tétrodon moucheté, respectively. He also
lists Tétrodon étoilé along with its unavailable Commerson name cinereus. The status of the included species are
discussed in the species accounts below. Orbis Fischer (1813) comes from La Cepéde’s footnotes under the
description of Tétrodon plumier in La Cepede (1798: 504: “Orbis minimus non aculeatus. Plumier, dessins sur
vélin, dejd cites™), and Sphéroide tuberculé (La Cepede 1800: 23: “Orbis minimus non aculeatus. Plumier, dessins
déposés dans le cabinet des estampes de la bibliotheque nationale”). Both descriptions are based on drawings by
Charles Plumier, labelled Orbis minimus non aculeatus, which is a descriptive label (“small puffer not spiny”)
rather than a name. Both drawings have been identified as Sphoeroides spengleri (Bloch, 1785), and Tétrodon
plumier is also described as Tetrodon plumierii Schneider, 1801 (Cuvier, 1829; Pietsch, 2001). Billberg gives
Clusius as author of Orbis. The name Orbis first appears in Plinius (book 32, chapter 2), and refers to a round, hard
fish without scales, consisting entirely of a head. Orbis is used frequently by early ichthyologists (cf. Artedi, 1738,
Bibliotheca, genus Ostracion; La Cepede, 1798). The name was used by Clusius (1605) for some specimens of
porcupine fishes (Diodontidae), Cyclopterus lumpus, and what looks like a deformed pufferfish (Tetraodontidae).
The question is whether to regard Orbis as used by Billberg as the same as Orbis Fischer, as an independent
application of Orbis, or as use of a pre-Linnaean name. Although Billberg shows a preference for replacing post-
1757 names with classical names, he still adheres to binominal nomenclature. He just has a broad view of applying
name priority. It seems unlikely that Billberg is referring to Fischer, especially since his references to
tetraodontiform fishes are largely from La Cepéde, and he uses one more footnote name (Tetrodon cinereus, ...)
from La Cepede. Two other post-1757 usages of Orbis are recorded in Eschmeyer & Fricke (2015), viz. Miiller
(1767: 49), and Catesby (1771: 28). Both those works are declared unavailable for zoological nomenclature
(Hemming, 1958: Opinion 89; Melville & Smith, 1987; Opinions 259 and 701). It seems unlikely that Billberg
used Orbis from one of these. Billberg may have picked up the name Orbis from Plumier’s manuscript name in La
Cepéede, but this cannot be demonstrated because Billberg makes an explicit reference to Clusius only. Plumier’s
name is unavailable (Hemming, 1958: Opinion 89, p. 321). Consequently, Orbis is to be regarded as a new name
from Billberg. It is thus a junior homonym of Orbis Fischer. Use of Orbis in Billberg does not affect the
nomenclatural act of Abe (1949), but the name remains available.The species included by Billberg in Orbis are
identified below as Arothron stellatus (O. guttatus, O. punctulatus), and Sphoeroides testudineus (O. psittacinus),
which are eligible for type-species fixation (Code Article 67.2.2. [Orbis] cinereus is an unavailable name, and does
not qualify as an originally included species in the sense of the Code (Article 67.2.1). I select here Orbis psittacinus
as type species of Orbis Billberg, 1833. This makes Orbis Billberg a junior subjective synonym of Sphoeroides
Anonymous, 1798, type species Tetrodon spengleri Bloch, 1785, besides being a junior homonym of Orbis Fischer,
1813. Tetraodontidae.

Orthragoriscus, p. 52, Ortragoriscus, p. 53, is credited to Gmelin, although Orthragoriscus is not from Gmelin
(1789) but stems from Plinius (book 32, chapter 2). The name was used by Rondeletius (1554: 424) and made
available by Schneider (1801: 510). Orthragoriscus is a junior synonym of Mola Koelreuter, 1766. Ortragoriscus
is a misspelling. Molidae.

Sphaeroides, pp. 52, 53, is credited to La Cepede. It is the same as Sphéroides in La Cepeéde (1798: fold-out
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table; 1800: 22). It was made available as Sphoeroides Anonymous (1798a: 676). Billberg makes it available as
Sphaeroides, which becomes a junior objective synonym of Sphoeroides Anonymous, 1798. Tetraodontidae.

Ooides, p. 52, Ooides, p. 53, is credited to La Cepede. It is apparently the same as Ovoides, a French name in
La Cepéde (1798: 529). It was made available as Ovoides Anonymous (1798a: 675). Billberg makes it available as
Ooides, which becomes a junior objective synonym of Ovoides Anonymous, 1798. The only species included in
the Ovoides and in Ovoides is Ovoides fasciatus Anonymous (1798a: 675). Kottelat (2013: 470) selected the
holotype of Tetraodon lineatus Linnaeus, 1758 as neotype of Ovoides Anonymous, 1798. Because T. lineatus is the
type species of Tetraodon Linnaeus, that act makes Ovoides an objective synonym of Tetraodon. Billberg did not
mention any species in Qoides, but because it is based on Ovoides, and the only species associated with Ovoides is
Ovoides fasciatus, 1 assign that species to Qoides. Ovoides, Qoides and Tetraodon then become objective
synonyms with Tetraodon having priority. Tetraodontidae.

Chironectes, pp. 52, 53, is credited to Cuvier, and is the same as Chironectes Cuvier (1817: 418), preoccupied
by Chironectes llliger, 1811 in Mammalia, and a junior synonym of Antennarius Daudin (1816). Antennariidae.

Lophius, pp. 52, 53, is credited to Artedi. Lophius was used by Artedi (1738, Genera: 62; Synonymia: 87). It is
the same as Lophius Linnaeus, 1758. Lophiidae.

Brachionus, pp. 52, 53, is expressly a new name for Malthe Cuvier. It is available but invalid as an unnecessary
replacement name for Malthe Cuvier (1816: 311). It is also a junior homonym of Brachionus Pallas (Rotifera), and
junior synonym of Ogcocephalus Fischer, 1813. Ogcocephalidae.

Cyclopterus, p. 52, credited to Linnaeus, is the same as Cyclopterus Linnaeus, 1758. Cyclopteridae.

Liparis, pp. 52, 53, is credited to Plinius. Plinius (book 32, chapter 11) lists an animal named Liparis. Liparis
was made available by Scopoli (1777: 453). Liparidae.

Aphrus, p. 52, 53, is said to be a fish name used by Aristophanes (“A@pog Piscis nomen Aristophani*) on p. 53.
No species is included and the name is a nomen nudum as there is no descriptive information to enable
identification of the taxon. Billberg’s Swedish name skumfisk (foam fish), translated from the Greek aphros, foam,
gives no clue. Aphros/A@poc is mentioned by Salvianus (1559: 3), but there the name refers back to Aristoteles and
apparently it was one of several general terms for small fishes, such as anchovies and silversides in Antiquity (cf.
Thompson, 1947: 21; Dalby 2003: 15).

Naucrates, p. 53, is credited to Oken. No reference is given, and the name is not found in Oken (1816, 1817). It
is likely the same as Naucrates Rafinesque Schmaltz, 1810. Carangidae.

Gobiesox, pp. 52, 53, without reference, is the same as Gobiesox La Cepéde, 1800. Gobiesocidae.

Lepadogaster, pp. 52, 53, credited to La Cepede, is the same as Lepadogaster Gotian (1770: 106). La Cepede
(1800: 73) has a redescription with reference to Gotian (1770). Gobiesocidae.

Echeneis, pp. 52, 53, is credited to Aristoteles. It is the same as Echeneis Linnaeus, 1758. It is mentioned in
Aristoteles (Historia Animalium, book 2, chapter 14) as'Exevnic. Echeneididae.

Ophiocephalus, pp. 52, 53, is listed without reference. It is probably the same as Ophiocephalus Bloch (1793:
137), a junior synonym of Channa Scopoli, 1777. Channidae.

Syngnathus, pp. 52, 53, is credited to Artedi. It is the same as Syngnathus Linnaeus, 1758, based on
Syngnathus in Artedi (1738, Synonymia: 2; Genera: 1). Syngnathidae.

Hippocampus, p. 52, is not commented. It is probably the same as Hippocampus Rafinesque Schmaltz (1810a:
18). Syngnathidae.

Solenostoma, p. 52, is credited to Klein. Klein (1744), in which the name first appears, as Solenostomus (p.
23), is a pre-1758 work, and Solenostomus there covers Fistularia, Macroramphosus, Centriscus and species of
Syngnathidae. The citation in Walbaum (1792: 582; 1793: 94) is considered unavailable (Hemming, 1958:
Opinions 5 and 21). The name also appears, credited to Klein, in Anonymous (1778: 32; 1779: 190), a work
considered to be non-binominal (Hemming, 1958: Opinion 89). Solenostoma is available from Duméril (1805:
106). It is a synonym of Solenostomus La Cepede, 1803. By indication of the Swedish name, “Pipmunn”, it is
obvious that Billberg refers to La Cepéde’s and Duméril’s concept of Solenostomus. Fistulariidae.

Aulostoma, pp. 52, 53, is credited to Commerson. La Cepéde made good use of a manuscript by Commerson,
but Aulostomus first appears in La Cepede (1803: 356), without credit to Commerson for the name. Aulostoma in
Duméril (1805: 138), however, gives credit to Commerson. Aulostoma listed by Billberg (1833) is the same as
Aulostomus La Cepede, 1803. Aulostoma is a common incorrect subsequent spelling from Duméril (1805) onward.
Aulostomidae.
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Fistularia, pp. 52, 53, credited to Linnaeus, is the same as Fistularia Linnaeus, 1758. Fistulariidae

Centriscus, pp. 52, 53, credited to Linnaeus, is the same as Centriscus Linnaeus, 1758. Centriscidae.

Macrorhynchus, p. 52, Machrorhynchus, p. 53, credited to La Cepéde, is the same as Les Macrorhinques in La
Cepede (1800: 75), latinized as Macrorhyncus by Duméril (1805: 106) with Syngnatus argenteus Osbeck, 1765, as
type species. Macrorhynchus is only listed by Billberg and must be considered as a subsequent incorrect spelling of
Macrorhyncus Duméril (Code Articles 33.3, 33.5). Neither name is in current use. Macrorhyncus is possibly the
same as Prometichthys Gill, 1893 (cf. Eschmeyer & Fricke, 2015). Eschmeyer & Fricke (2015) date Macrorhyncus
to Duméril (1806: 342). Gempylidae.

Species mentioned by Billberg. Raja Forskohlii, p. 51, is a replacement name for “R. Uarnak Forsk.”, i.e.,
Uarnak, a vernacular name listed in Forskal (1775: XX). It is available by indication as Raja forskohlii Billberg,
1833. It is a junior objective synonym of Himantura uarnak (Gmelin, 1798: 1509), also based on Forskal’s Uarnak.
Dasyatididae.

Raja Arabica, p. 51, is a replacement name for [R.] Sephen Forsk., i.e., Raja sephen Forskél (1775: XX). As an
unnecessary replacement name it is available as Raja arabica Billberg, 1833. It is a junior objective synonym of
Pastinachus sephen (Forskal, 1775). Dasyatididae.

Mpyliobatis Marcgravii, p. 51, is a replacement name for [M.] Naxari Macgr. [sic] Duméril. This taxon is not
recognizable, but probably concerns Narinari in Marcgravius (1648: 175). Myliobatis was described by Cuvier
(1816: 137), crediting Duméril for the name, however. Marcgravius’ Narinari is listed as a species of Myliobatis by
Cuvier (1816: 138). Myliobatis marcgravii is available from Billberg only if considered the same as Marcgravius’
Narinari, and likely as that may be, there is sufficient doubt as to the identity of the referred species to consider this
a nomen nudum. Euphrasén (1790: 217) already applied the name Narinari as Raja narinari based on Marcgravius’
description and a specimen from the Caribbean, and it is valid as Aefobatus narinari (Euphrasén, 1790).
Presumably Myliobatididae.

Cephaloptera Dumerillii, p. 51, is a new species based on “Molubar Lacep.”, i.e., La raie Molubar in La
Cepede (1798: 151), which is the same as Raja mobular Bonnaterre, 1788. Cephaloptera dumerillii is a junior
objective synonym of Mobula mobular Bonnaterre, 1788. Myliobatididae.

M. [sic] Lacepedei, p. 51, is a new species for La raie Manatia in La Cepede (1798: 160), latinized Raja
Manatia Schneider (1801: 364). It is available as Cephaloptera lacepedei Billberg, 1833, but is a junior objective
synonym of Raja manatia Schneider, 1801 and junior subjective synonym of Manta birostris (Walbaum, 1792).
The “M.” is obviously an error for “C.” as in Cephaloptera. Myliobatididae.

M. [sic] Rissoi, p. 51, is a replacement name for [C.] Massena [sic), i.e., Cephalopterus massena Risso (1810:
15). The “M.” is obviously an error for “C.” as in Cephaloptera. By being an unnecessary replacement name it is
available as Cephaloptera rissoi Billberg, 1833. It is a junior objective synonym of Cephalopterus massena Risso,
1810, in the synonymy of Mobula mobular (Bonnaterre, 1788). Myliobatididae.

Scylia Russelii [sic], p. 51, is provided as a name for “Boku Sorsa Russ.”, i.e., apparently the Bokee sorrah
described and illustrated by Russell (1803, I: 10, pl.16). It is available by indication as Scylia russelii Billberg,
1833. Although the spelling differs, the work and its local names are distinctive enough to recognize the source and
particular drawing. This species is probably the same as Chiloscyllium punctatum Miiller & Henle, 1839 according
to Compagno (2001: 176). Blainville (1816: 121) published the name Squalus russellianus without supporting
diagnostics and Fowler (1941: 86) assumed that it was based on Russell’s Bokee Sorrah, and thus available. Likely
as that may be, there is no clue in Blainville (1816) as to which species is intended, and Squalus russellianus is
clearly a nomen nudum. Scylia Russelii Billberg remains a species inquirenda. Hemiscylliidae.

Scylia isabellina, p. 51, is a replacement name for “Isabella Gmel.”, i.e. Squalus isabella Gmelin (1789: 1489),
an objective homonym of Squalus isabella Bonnaterre (1788: 6), both based on the description by Broussonet
(1780: 648) of a shark named by him with the French name isabelle alluding to the buckskin or pale beige colour.
Both Gmelin and Bonnaterre treat Isabella as a noun (with capital 1). The species is now placed in the genus
Cephaloscyllium and is usually incorrectly cited as C. isabellum (e.g., Eschmeyer & Fricke, 2015). Scylia
isabellina is available by being an unnecessary replacement name. It is a junior objective synonym of Squalus
isabella Gmelin, 1789 and Bonnaterre, 1788. Scyliorhinidae.

Anodon macropterus, p. 51, is a replacement name for Massasa Forsk., i.e., Squalus massasa Forskal, 1775, an
unavailable name. It is available by indication, not as unnecessary replacement name, as Anodon macropterus
Billberg, 1833. It is a junior synonym of Squalus messasa Bonnaterre, 1778. Forskal (1775:X) listed Squalus
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massasa as “17. SQUALUS: a) MASSASA, Djiddee; MAFREKA, Lohajcee. Dentibus nullis; pinnis pect. longis. A
Charcharia diversus.” Evidently Forskal refers to local names at Jeddah and Al Luhayyah, but does not provide a
single name for the taxon. In selecting just Massasa, Bonnaterre and Billberg provide one name for the diagnosis,
but it remains a species inquirenda. Carcharhinidae.

Anodon cirrhosus, p. 51, is a replacement name for “Kilmal Forsk.”, actually Squalus kumal Forskal, 1775. As
an unnecessary replacement name it is available as Anodon cirrhosus Billberg, 1833. It is a junior objective
synonym of Squalus kumal Forskal, 1775, which is probably a senior synonym of Nebrius ferrugineus (Lesson,
1831). Ginglymostomatidae.

Anodon cornutus, p. 51, is a replacement name for “edentulus Brunn.”, i.e., Squalus edentulus Briinnich, 1768,
called L’Aodon cornu in La Cepéde (1798: 300), but with a footnote reference identifying it as the same as S.
edentulus. By being an unnecessary replacement name, it is available as Anodon cornutus Billberg, 1833. It is a
junior objective synonym of Squalus edentulus Briinnich, 1768, junior homonym of Aodon cornutus Anonymous,
1798, and Aodon cornutus Rafinesque Schmaltz, 1810, and junior subjective synonym of of Mobula mobular
(Bonnaterre, 1788). Myliobatididae.

Zyganna voracissima, p. 51, is a replacement name for “Zygaena Linn.”, i.e., Squalus zygaena Linnaeus, 1758.
By being an unnecessary replacement name it is available as Zyganna voracissima Billberg, 1833. It is a junior
objective synonym of Sphyrna zygaena (Linnaeus, 1758). Sphyrnidae.

Centrina Broussonetii, p. 52, is a replacement name for “[C.] americanus Gmelin”, i.e., Squalus americanus
Gmelin (1789: 1503). Gmelin based the description of Squalus americanus on Broussonet’s (1780: 677)
description of the liche. Squalus licha Bonnaterre (1788: 12) is also based on Broussonet’s description and has
priority as Dalatias licha (Bonnaterre, 1788). It was said by Broussonet to be from cap Breton, which Gmelin
apparently understood as ile de cap-Breton, an island in Nova Scotia, Canada, at the time a French possession,
although he abbreviated the locality to just Breton. Cuvier (1816) was the first to point out that the locality is the
city now known as Capbreton, situated north of Bayonne in southwestern France. By being an unnecessary
replacement name, Centrina broussonetii is available from Billberg, 1833. It is a junior objective synonym of
Squalus americanus Gmelin, 1789, itself a junior objective synonym of Dalatias licha (Bonnaterre, 1788).
Dalatiidae.

Acipenser vulgaris, p. 52, is a replacement name for [A4.] “Hurio Linn.” Acipenser Hurio cannot be verified
from Linnaeus. Hurio is apparently a misspelling or misprint for Sturio, and from the context the species in
question is Acipenser sturio Linnaeus, 1758. “Hurio” is considered to be “inappropriate” by Billberg. By being an
unnecessary replacement name, Acipenser vulgaris is available from Billberg, 1833. It is a junior secondary
homonym of Sturio vulgaris Rafinesque Schmaltz, 1810. Both are junior synonyms of Acipenser sturio Linnaeus,
1758 by being unnecessary replacement names. Acipenseridae.

Acipenser ichthyocolla, p. 52, is a replacement name for “[4.] Huso Linn.”, i.e., Acipenser huso Linnaeus,
1758. The species name is credited to Rondelet, but Acipenser ichthyocolla is available by being an unnecessary
replacement name with Billberg as author. It is a senior secondary homonym of Huso ichthyocolla Bonaparte,
1846. Both are junior synonyms of Acipenser huso Linnaeus, 1758. Acipenseridae.

Cotilla frenata is a new name for the “Balliste bridé Lacepede”, i.e., Le Baliste bridé in La Cepéde (1798:
378), a French name. It is available by indication as Cotilla frenata Billberg, 1833. It is a junior objective synonym
of Balistes capistratus Shaw (1804: 417), and Sufflamen fraenatus (Latreille, 1804:74), also based on the Baliste
bridé.

Monacanthus Blochii, p. 52, is a new species for “fomentosus Bloch”, i.e., Billberg considers Balistes
tomentosus presented in Bloch (1786: pl. 148, fig. 1) as different from Balistes tomentosus Linnaeus (1758),
currently in the genus Acreichthys Fraser-Brunner. Monacanthus blochii Billberg, 1833 is available by indication.
Bloch’s specimen in the Museum fiir Naturkunde, Berlin (ZMB), with catalogue number ZMB 4167, was identified
by Paepke (1999: 100) as Acreichthys tomentosus. Monacanthus blochii Billberg is consequently a junior
subjective synonym of A. tomentosus, with ZMB 4167 as holotype. Monacanthidae.

Monacanthus sebae, p. 52, is proposed for Balistes hispidus as described by Gmelin (1789: 1463), which
Billberg considers to be different from Balistes hispidus Linné (1766). Monacanthus sebae Billberg, 1833, is
available by indication. Because Gmelin is only repeating Linnaeus’ (1766: 405) description it seems not possible
that more than one species is included. Monacanthus sebae is thus a junior objective synonym of Balistes hispidus
Linné, 1766, currently Stephanolepis hispidus. Monacanthidae
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Monacanthus Cuvieri, p. 53, is a new species for “Monoceros Bloch”, i.e., Balistes monoceros in Bloch (1786:
pl. 147) and Schneider (1801: 462) which Billberg considers to be different from A. monoceros Linnaeus, 1758,
currently in the genus Aluterus Cloquet, 1816. It is available by indication as Monacanthus cuvieri Billberg, 1833.
Bloch’s specimen, ZMB 5195 was identified by Paepke (1999: 100) as Aluterus monocerus (Linnaeus, 1758), of
which M. cuvieri is then a junior subjective synonym, with ZMB 5195 as holotype. Monacanthidae.

Monacanthus Marcgravii, p. 53, is a new name for “Acaramuca [sic] Marcgr.”, i.e., the Acaramucu in
Marcgravius (1648: 163). It is available by indication as Monacanthus marcgravii Billberg, 1833. Marcgravius’s
Acaramugu has been identified as Aluterus monoceros (Linnaeus, 1758) at least since Gmelin (1789: 1462) and M.
marcgravii is tentatively a junior synonym of 4. monoceros. Monacanthidae.

Tropigaster auritus, p. 53, is a new combination for “D. auritus Schneid.” Schneider (1801: 561) refers to
Ostracion auritus Shaw, 1798. The current combination is Aracana aurita (Shaw, 1798). Ostraciidae.

Tetragonizus cornutus, p. 53, is a new combination for Ostracion cornutus Linnaeus, 1758, current
combination Lactoria cornuta, as Lactoria has priority over Tetragonizus by prevailing usage. Ostraciidae.

Posthias tuberculatus is a new combination for Ostracion tuberculatus Linnaeus, 1758, currently considered a
junior synonym of Ostracion cubicus Linnaeus, 1758. Ostraciidae.

Tetraodon striatus, p. 53, is a new species for “[T'] lineatus, Bl.”. Billberg considers the Tetrodon lineatus in
Bloch (1786: pl. 141) and Schneider (1801: 503) to be a different species from 7. lineatus Linnaeus (1758:33).
Tetraodon striatus Billberg, 1833, is available by indication, with Bloch’s specimen, ZMB 4242, as holotype. The
holotype is now lost (Paepke, 1999: 149). It is identified as 7. lineatus Linnaeus, 1758 by Paepke (1999), making 7.
striatus a junior subjective synonym of 7. lineatus. Tetraodontidae.

Orbis Psittacinus, p. 53, is a new name for “Peroquet [sic] Lacep.”, i.e., Le Tétrodon perroquet in La Cepéde
(1798: 477), identified by La Cepéde as Tetrodon testudineus Linnaeus (in Gmelin, 1789: 1444), which is the same
as Tetraodon testudineus Linnaeus, 1758. Although La Cepéede clearly considered the Tétrodon perroquet to be the
same as 7. testudineus, Billberg seems to have missed this information. Orbis psittacinus Billberg is thus available
by indication. It is a junior objective synonym of Sphoeroides testudineus (Linnaeus, 1758). Tetraodontidae.

[Orbis] cinereus, p. 53, is listed in the reference “etoilé [sic] Lac. cinereus Commers.”, which refers to Le
Tétrodon étoilé in La Ceépede (1798: 483). In the description of Tétrodon étoilé, La Cepéde has a reference to a
manuscript name by Commerson, “Tetrodon cinereus, nigro guttatus, hispidus setis ¢ basi stellata exortis”, which is
non-binominal and thus unavailable. Opinion 89 (Hemming, 1958) suppresses all Commerson names listed as
footnotes in La Cepede’s Histoire naturelle des poissons; but maintain them as available when adopted by a later
author. Consequently generic names can be adopted from Commerson in La Cepéde (1798-1803), but not the
polynomial species names. Tetrodon cinereus ... is unavailable by being polynomial. “Orbis cinereus” in Billberg
is not available by indication, because Billberg gives equal status to Tétrodon étoilé and “cinereus Commers.” It is
therefore not obvious what Billberg’s intention is. Tétrodon étoilé was made available as Tetrodon stellatus
(Anonymous, 1798: 683), and independently as Tetrodon lagocephalus var. stellatus (Schneider, 1801: 503). The
current combination is Arothron stellatus (Anonymous, 1798). Tetraodontidae.

Orbis punctulatus, p. 53, is a new name for “pointillé Lac.”, i.e., Le Tétrodon pointillé¢ in La Cepede (1798:
485). Orbis punctulatus Billberg, 1833, is available by indication, but is a junior objective synonym of Tetrodon
pseudopterus Schneider (1801: 508) and Tetrodon punctatus Shaw (1804: 447) which are also based on the
Tétrodon pointillé. Tetrodon pseudopterus was considered a junior synonym of Arothron stellatus (Anonymous,
1798) by de Beaufort (in Weber & de Beaufort, 1912: 399). Tetraodontidae.

Orbis guttatus, p. 53, is a new name for “moucheté Lac.”, i.e., Le Tétrodon moucheté in La Cepede (1798:
491), a French name. Orbis guttatus Billberg, 1833, is available by indication. It is a junior objective synonym of
Tetrodon commersoni Schneider (1801: 508), also based on the Tétrodon moucheté, and in its turn considered to be
a junior synonym of Arothron stellatus by de Beaufort (in Weber & de Beaufort, 1912: 399). Tetraodontidae.

The new pipefishes. Three species of pipefishes, family Syngnathidae, are introduced by Billberg (1833), viz.,
Syngnathus pustulatus, S. virens and S._palmstruchii, said to be have been found and painted in life by by Johan
Wilhelm Palmstruch on a journey in 1804 to the Bohuslédn archipelago. There is no mention of specimens, and it
seems reasonable to assume that the descriptions are based entirely on the drawings. There are no specimens in the
Swedish Museum of Natural History that can be identified as being the pipefish specimens described by Billberg.

Palmstruch (1770-1811) initiated publication of two major illustrated multitome works, Svensk botanik
(Swedish Botany) and Svensk zoologi (Swedish Zoology), and produced a considerable number of the drawings for
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these. Upon Palmstruch’s passing, Billberg acquired the publication rights and continued the two series until 1822,
when the Royal Academy of Sciences took over, continuing until 1843 and 1825, respectively. The drawings of
pipefishes probably formed part of the legacy of Palmstruch intended for the Svensk zoologi.

Syngnathus pustulatus is diagnosed by Billberg (p. 54, fig. 1) as having only slightly angled, olivaceous body
which is darker above, with white drop spots and a grey-brown spotted, white lateral line. Counts are D. 32, P. 14,
C. 10, A. 0. The anal fin is missing from the drawing.

Syngnathus virens is diagnosed (p. 54, fig. 2) as having body with 16 rings, green color, belly 7-angled; caudal
peduncle basally 6-angled, posteriorly square in cross-section. Counts: D. 31, P. 10, C. 11, A. 0. The anal fin is not
showing on the drawing.

Syngnatus palmstruchii is diagnosed (p. 55, fig. 3) as without caudal fin, body almost plump with 35 rings,
back 4-angled and caudal peduncle square in cross-section. Dorsal fin with 43 rays.

Six species of pipefishes are known from the Swedish coast (Dawson, 1986; Kullander et al., 2012), viz.,
Entelurus aequoreus (Linnaeus, 1758), Nerophis ophidion (Linnaeus, 1758), N. lumbriciformis (Jenyns, 1835),
Syngnathus acus Linnaeus, 1758, S. rostellatus Nilsson, 1855, and S. fyphle Linnaeus, 1758.

I identify S. palmstruchii as a junior synonym of Entelurus aequoreus (Linnaeus, 1758) based on the colour
pattern, dorsal-fin position, absence of caudal fin, ventrad-slanting lateral bony ridge, and position of the eggs on
the belly. The caudal fin is absent in Nerophis lumbriciformis and N. ophidion. A rudimentary caudal fin with 4-9
rays may be present in E. aequoreus, but it is small and may be absent (Kullander et al., 2012). Brooding males of
Nerophis and Entelurus carry the eggs on the belly as shown on Palmstruch’s drawing of S. palmstruchii. In
Entelurus the lateral bony ridge slants from the midlateral to join the lateroventral ridge; Nerophis is similar, but
the ridges are less prominent. Syngnathus palmstruchii is illustrated with a ventrad-slanting lateral body ridge and a
slender tapering tail. It is not unreasonable to consider that the caudal fin in this specimen may have been absent or
it was overlooked by the artist. The drawing agrees with E. aequoreus in the colour pattern characteristic of that
species, with indicated narrow dark vertical bars arranged in pairs, and a dark stripe on the head, passing through
the eye. The snout is long and straight, unlike in N. lumbriciformis. The dorsal fin is situated chiefly on the trunk,
with only a few rays on the tail, unlike in N. lumbriciformis and N. ophidion in which the major part is situated on
the tail. The counts agree with N. ophidion (D. 32—44; trunk rings 28-33) and E. aequoreus (D. 37—47; trunk rings
28-31), but not with N. lumbriciformis (D. 24-28; trunk rings 17-19).

Syngnathus pustulatus and S. virens are illustrated with caudal fin, as present in S. acus, S. rostellatus and S.
typhle. Although they are illustrated and described as lacking an anal fin, the pectoral fin is illustrated and the
pectoral fin-ray counts are provided. It appears that the small anal fin present in species of Syngnathus has been
overlooked by the artist, and if that is the case the two species represent Syngnathus, in which both anal and
pectoral fins are present, rather than Entelurus or Nerophis in which those fins are absent. The lateral ridge is
illustrated as ascending from midlateral to become dorsal posterior to the dorsal fin, as in species of Syngnathus,
but unlike in Nerophis or Entelurus, in which it flexes ventrad.

Syngnathus pustulatus, described and figured as a white-spotted, long-snouted and deep-snouted species with
14 pectoral-fin rays, agrees with Syngnathus typhle, with which Billberg compares his new species, noting that S.
pustulatus is more uniformly wide. The dorsal-fin count (32) is lower than in S. typhle (34-42), S. acus (34—45) or
S. rostellatus (33-35). The pectoral-fin count agrees only with S. fyphle (13—17). The illustration shows a
marsupium on the tail, as is characteristic of brooding male Syngnathus.

Syngnathus virens is identified as S. fyphle based on the presence of a caudal fin, dorsad-slanting lateral ridge,
green colour, long snout, and short tail. The drawing agrees with S. rostellatus in greenish colour, and pectoral-fin
ray count 10 (10—13 in S. rostellatus according to Kullander ef al., 2012), but all three species of Syngnathus may
show a greenish hue, in addition to which S. acus has 10-13 pectoral-fin rays. The only species that is
predominantly greenish is S. fyphle, which agrees with the drawing with the very long snout, longer than half the
head (shorter or equal half head in S. rostellatus and S. acus). The snout to head length-ratio are about the same in
the drawings of S. pustulatus (27/16)) and S. virens (28/16). The trunk and tail are of about the same length. In S.
typhle the tail is only slightly longer than the trunk, and in S. acus and S. rostellatus it is distinctly longer than the
trunk. The fin counts in the text match exactly those of the dark lines in the fins on the drawings of S. pustulatus
and S. virens. On the other hand the ring number cannot be obtained from the drawings of S. pustulatus or S. virens,
although it is given for S. virens in the text. No marsupium is evident on the drawing and Billberg notes that S.
virens is similar to S. pustulatus except that the tail is slenderer. Apparently, Billberg was not familiar with
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syngnathid morphology and did not recognize the marsupium in S. pustulatus and S. palmstruchii as such. The
number of trunk rings is given as 16, which is within the range for S. typhle and S. rostellatus (13—17; Kullander et
al., 2012) but less than in S. acus (17-21; Kullander et al., 2012). On the drawing the snout and tail proportions, in
combination with the green colour point to S. typhle.

In conclusion, all syngnathids described by Billberg are synonyms of species described by Linnaeus (1758).
None of the names have been used subsequent to the descriptions except in the listing in Lundberg (1872), but all
three names are available, and may become valid according to taxonomic research. Neotypes are not needed
because no nomenclatural problem is associated with Billberg’s syngnathids.

Billberg’s sources. Billberg (1833) is a literature study. Even the new pipefishes are described only from
drawings. Practically all names referred to by Billberg are given a source, and nearly all of those match names in
La Cepede (1798) and Cuvier (1816). The exceptions are Naucrates Oken, and Exormiston.

That Billberg copied references from Cuvier’s Regne animal is obvious from the very selective citations of
other works, and his frequent references to Cuvier and Duméril. Some new names definitely were based on
information in Cuvier (1816). The texts in Cuvier 1816) and Cuvier (1829) dealing with species cited by Billberg
are for the most part identical or almost identical except for the correction of spelling errors in the 1829 volume.
Because Billberg uses the spelling Acaramuca, as in Cuvier (1816: 153), and not the correct Acaramucu as in
Cuvier (1829: 374), it seems likely that Billberg perused only the first edition of the Régne animal (Cuvier, 1816).

The following serve as examples:

Monacanthus Cuvieri refers to Cuvier (1816: 153): "Le monoceros de Bl., qui est différent, 147".

Monacanthus marcgravii is from Cuvier (1816: 153), “Acaramuca, Margr., 163, encore différent des trois
précédens [sic]”.

Monacanthus blochii is distinguished based on Cuvier (1816: 152): “Bal. tomentosus, id.[= Bl.], 148, qui n'est
pas celui de Linnaeus, mais bien le pira a ca, Margr. 154.”

Monacanthus sebae is also from Cuvier (1816: 152), who diagnoses true Balistes hispidus with extendible
abdomen ("B.[=Balistes] a brosses, bal. scopas, Commers. Lac. I, XVIII, 3, conforme & la description que Lin.
donne de l'hispidus, mais non au caractére ni a la fig. de Seba qu'il cite") and lists the fish on a Seba drawing
without extendible abdomen as “Bal. hispidus. L. Seb. III, xxx1v, 2”. Billberg did not observe that Cuvier
maintained the name B. hispidus for Linnaeus’s material and considered only the reference to the description and
illustration in Seba (1759: plate 34, fig. 4) to represent a different species. Consequently Billberg’s M. sebae, based
on a reference to Gmelin (1789) is an objective synonym of B. hispidus Linnaeus, 1766, and Seba’s species went
without a name. Seba’s illustration was identified by Parenti and Desoutter-Meniger (2007) as Stephanolepis
hispidus.

The diagnosis of Tropigaster is also clearly from Cuvier (1816: 154), who writes “A corps comprimé,
I'abdomen caréné, des épines éparses. Ost. auritus, Sh. nat. miscell. IX, no. 338. et gen. zool. V, part. 11, pl. 175: le
méme que le coffre quatorze piquants, Lacép. Ann. Mus. IV, LVIIL 1 et quelques espéces voisines.”

Tetraodon striatus most likely was inspired by Cuvier (1816: 148): “Tetr. lineatus, Bl. 141, trés-différent de
celui de Lin.", and shows also that Billberg used the first edition of the Régne animal rather than the second. In the
second edition (1829: 368) the text is different and does not invite to establishing a new species for Bloch’s plate:
“T. lineatus, Bl., 141, dont Tetr. psittacus, Bl. Schn., 95, est au moins trés voisin.”

Because many of La Cepede’s (1798) names are absent from Cuvier (1816), but explicitly cited by Billberg, it
can be assumed that La Cepéde (1798) or a later edition of that work is a second source. He may have had access
some other source for the Exormizus. Citations of Forskal, Bloch, Gmelin, Russell, Shaw, Gesner, Duméril, La
Cepede (1800), even Linnaeus and Artedi, as well as pre-Linnaean authors could have been copied from Cuvier
(1816) or La Cepede (1798).

Discussion

Billberg on the ichthyological scene. Billberg’s rationale for publishing his ichthyological paper was founded in a
perceived lack of a “simplified classification of fishes with carefully arranged genera, conforming to the needs of
the times” (Fiskarnes system sa forvenkladt och till sldkterna sa noggrant ordnadlt, som svarar mot tidehvarfvets
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fordran.) Unfortunately, his review of the genera is both incomplete and inconclusive, and the proposed
classification vestigial. His analysis is poorly researched, overlooking or ignoring most of the contemporaty
literature even for the limited number of species actually dealt with (mainly chondrichthyans and
tetraodontiforms). Its substance is a downpour, not to say a flood of names, cited or invented. Even the Swedish
fish names in Billberg (1833) are to a large extent constructions which have not been used since.

It is not obvious what Billberg thought would make his own classification better than that of the superior work
already available in the early part of the 19" Century. Actually his explicit ambition was to have a system with the
three main groups skin fishes (Dermichthyes), scale fishes (Lepidichthyes), and Chondrichthyes, but he regrets that
the lack of information from a lot of foreign species was so confusing that he had to propose a temporary
classification only, with the option to present something more complete later (Billberg, 1833: 49-50). Billberg’s
classification is quite similar to others of the time, with cartilaginous, soft-rayed, and spiny-rayed fishes as main
divisions. Tetraodontiforms and some other groups, most of them combined in an order Schiponopteri, however,
are included in the Chondrichthyes. This classification contrasts with Cuvier’s (1816) and most other
classifications which separate cartilaginous and bony fishes. Billberg apparently believed that his Pegasiides
(Pegasidae) and Schiponopteri have cartilaginous endoskeletons, but these are actually actinopterygians with
ossified skeletons. His emphasis on mouth shape as a key character may have been somewhat novel, but the
description of the different states is very superficial.

The fish classification by Cuvier (1816; 1829), albeit relatively flat, was well received, and survived into the
1860s when Albert Giinther’s classification in the Catalogue of the fishes in the British Museum (Glinther, 1859—
1870) took over, at least as a standard in museum collections.

It was probably not only the apparently minimal circulation of the Linnéska Sdllskapets Handlingar that
prevented Billberg’s new classification from becoming manifest in the ichthyological literature record. None of the
Swedish ichthyological works, from Fries et al. (1836—1856) until now, mention Billberg or his 1833 publication.
Most likely the academics of his lifetime either found the 1833 paper bizarre or they were already adversaries of
Billberg, either because of his lack of academic training, the financial stress characterizing his publishing
initiatives, or his position in academic controversies involving other scientists. Both Boethius (1924) and Landell
(1999) stress that Billberg was a controversial person among the academics of his time, more of an enthusiast, as
Landell (1999) puts it, than a scholar.

Billberg (1833) may be the most overlooked paper in ichthyological history considering the number of taxa
concerned, the time (183 years) until the first review, and the fact that it was always available from a national
library.

Although it is a relevant question why Billberg published an incomplete fish classification and revised the
nomenclature of so many fishes of which he most likely had no first hand experience, using two outdated books
and ignoring all contemporary literature, no answer can be given here.

Billberg may, however, to some extent be excused for his frivolities with nomenclature. In those days, there
existed no formalized nomenclatural code, and replacing names was not considered entirely inappropriate. In
retrospective it is also seen that by ignoring Billberg, his colleagues did him a favour by not exposing his
ignorance, and nomenclature a favour by delaying the discovery of Billberg’s names until they were invalidated by
prevailing usage of later names.

Billberg and Swedish ichthyology. Billberg was not quite right in writing that ichthyology was a neglected
discipline in his day. Particularly the work of Cuvier provided a mass of information and a reasonable
classification. In Sweden, however, fishes were long a neglected taxonomic group as recognized already by
Quensel (1806). Although systematic ichthyology may have started with the work of Artedi (1738), Artedi did not
have any immediate followers in Sweden. So far only about 250 species of fish have been recorded from Swedish
waters, probably below the threshold needed to support a vibrant local ichthyological community, especially since
practically all species were already described in the 18" and early 19™ Century. For most of the 18" Century, Carl
Linnaeus dominated Swedish biology, and there was little room for others. Carl Per Thunberg (1743-1828)
succeeded Linnaeus at Uppsala University and published some fish descriptions, but was mainly a botanist. Anders
Sparrman (1748-1820), the first curator of the collections of the Royal Swedish Academy of Sciences depended on
his work as physician for his living, and was more concerned with birds (Wistberg, 2008). Bengt Euphrasén
(1755-1796), the first modern Swedish ichthyologist, died prematurely and in poverty after publishing a few
papers and having his manuscript on Swedish fishes rejected by the Academy (Nyberg, 2013). Anders Jahan
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Retzius published an updated version of Linnaeus’s Fauna suecica in 1800 (Retzius, 1800), with little change to
the fish part. The fish chapters in Quensel & Swartz (1806) were few. Conrad Quensel (1767—1806) succeeded
Sparrman as curator in the Academy. He published a brief revision of flatfishes (Quensel, 1806), but died leaving a
larger manuscript unfinished. In 1832 this depressing state changed when Sven Nilsson published his synopsis of
Scandinavian fishes, Prodromus ichthyologicae scandinavicae (Nilsson, 1832), the last Latin-only ichthyological
work in Sweden. It was followed by several faunal works on Scandinavian fishes (between 1814 and 1905 Sweden
and Norway formed the United Kingdom of Sweden and Norway). Most important were Fries et al. (1836—1856),
Nilsson (1855), Lilljeborg (1889—1892), and Smitt (1892—1895). These latter works are very detailed and for the
most part accurate. The difference between Nilsson and his followers on the one hand and Billberg on the other is
of course that Billberg adhered to the tradition of his birth Century, restricting himself to books, whereas 19"
Century biologists examined fishes and built collections, most of them associated with the natural history museums
in Uppsala, Gothenburg, Lund or Stockholm. It was not Billberg who boosted ichthyology in Sweden.

The lesson from Billberg may thus be that literature studies (like this one) do not advance science in any way
(but may be entertaining... for the author), but studying real fish alone brings new knowledge.

Billberg’s indications. Except for the three pipefishes, all of Billberg’s nomenclatural acts are by indication
(Code Article 12.2). Four of Billberg’s replacement names pose a problem because they are obviously misspelt by
Billberg, but on the other hand, the source citation indicates with complete or almost complete confidence which
species he intends. “Kilmal Forsk.” Is certainly a reference to Squalus kumal in Forskél (1775). Obviously the
typesetter read the “u” in Billberg’s handwriting as ““il”, and it was not corrected in the proof-reading. The second
strange name is the myliobatidid ray species “naxari”, with Marcgravius as a reference. There is only one
publication by Marcgravius and it has a limited number of batoid species (Marcgravius, 1648). One of them is the
Narinari, and it seems likely that the type-setter again was guessing with regard to Billberg’s handwriting, reading
naxari instead of narinari. The third case is the Boku sorsa attributed to “Russ”. The only option here is the only
work by Russell containing shark names (Russell, 1804), and there is only one name there that fits, namely the
Bokee sorrah. Cuvier uses the spellings bokee sorra (1816: 125) and Bokee sorra (1829: 387) in a footnote, and
they could easily look like Boku sorsa in bad handwriting. It is unlikely that Billberg consulted the works of
Forskél, Marcgravius, or Russell, but probably just adopted citations in Cuvier (1816) as basis for his new names.

In these three cases, identification of the taxa concerned is facilitated by the fact that the works referred to are
unique. There is only one publication by Forskal and Marcgravius. Russell published a book about Aleppo, which
also contains fish descriptions, but no sharks are included; his book on the fishes of southern India (Russell, 1804),
however, contains drawings of chondrichthyans.

The fourth case, “Acipenser Hurio” has a reference to Linnaeus, but this particular name cannot be verified in
Linnaeus’s works, or any other publication that Billberg refers to. From the context it is nevertheless clear that
Acipenser sturio is intended, and it may derive from a misreading of sturio in the footnote list of references under
I’Acipensere Esturgeon in La Cepéde (1798: 411). Hurio is used as an alternative common name for Acipenser
huso Linnaeus, 1758 in a separate entry in the multivolume dictionary by Valmont-Bomare (1800: 195). Hurio is
not mentioned in Valmont-Bomare (1791: 201) under the headword Esturgeon where species of Acipenser are
listed with scientific names. Hurio is listed with the same meaning in later dictionaries (Bosc, 1803, 1817). Those
dictionaries cannot have been the source for Billberg’s “A. Hurio”, as they do not use Hurio as a specific name. In
a review of Tingry (1803), Anonymous (1811:187) lists Acipenser Hurio (original in italics) as a source of
isinglass. Tingry (1803: 13) mentions a sturgeon in the Danube but does not cite a scientific name. Acipenser Hurio
in Anonymous (1811) is a nomen nudum and “Hurio” here may represent another misreading of Sturio.

The Code permits names to be proposed by indication, i.e., reference to some other publication. The criteria for
a publication and descriptive data (Article 12.2.1) or an illustration (Article 12.2.7) are fulfilled in the above cases,
because the source is identified, but how exact must the reference to the species be? The Code provides no
guidance whether names must match exactly or if spelling can deviate within limits. “Kilmal” and “kumal” may
seem similar enough for accepting Anodon cirrhosus as an available unnecessary replacement name. Boku sorsa is
more removed from the target spelling, although distinct enough with reference to Russell to serve as indication for
Scylia russeli. Hurio is also obviously just an easily recognized misspelling in the context provided. Naxari, hower,
is a completely different word from its suggested source, narinari, and its replacement, Myliobatis marcgravii, is
not accepted here as an available name from Billberg.

In a computerized environment, with spell-checking programs and no possibility of blurred characters, there
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must be very low tolerance for variation in spellings. In Billberg’s time, handwriting was the writing standard with
all its options for interpretation. Considering that handwritten manuscripts were submitted for printing in earlier
centuries opens for better understanding of small variations looking like typographic errors, incorrect spellings,
nomina nuda, or unjustified emendations, but actually representing interpretation of handwriting for which neither
author nor typesetter can be held culpable.

A related problem specific to Billberg is that he probably did not verify the names from the source cited but
most likely copied them from Cuvier (1816) or La Cepéde (1798). This means that Billberg’s references
(indications as defined in Article 12.2, particularly 12.2.1) are for the most part only indirect. This is not evident
from the paper itself, only obvious in comparison with other publications, and even so, the cited source can usually
be located using the information in Billberg only.

External evidence and conjectures about the source of Billberg’s nomenclatural statements, however, do not
affect the individual acts, which have to be evaluated as they were printed. Billberg’s references must be accepted
as indications under Article 12.2.1. In the case of La Cepede, whose work appreared in multiple editions, it opens
for uncertainty about which edition Billberg refers to but there apparently is no case in Billberg (1833) where the
edition might matter for nomenclatural purposes. Article 12.2.1, does not require the bibliographical reference to
be extant, complete, correct, precise or unambiguous. Verification is probably implicit, however. If a work
mentioned in an indication cannot be found, it is unlikely to be accepted as available, and such references represent
prominent nomina nuda in Billberg’s paper.

Acknowledgements

I am grateful to Bertil Nordenstam for lending his copy of Billberg for comparison; Maurice Kottelat and an
anonymous reviewer for numerous comments on a late version of this manuscript; and Erik Ahlander for
researching Billberg’s fish specimens. This study depended on the availability of free Internet resources for
taxonomic and nomenclatural research: the Catalog of Fishes (Eschmeyer & Fricke, 2015), the International Code
of Zoological Nomenclature, the Biodiversity Heritage Library, AnimalBase, the Internet Archive, Project
Gutenberg, Google Books, and also independent libraries making available their rare books.

Almost all the sources Billberg hints at, regardless of age, are available for download or online reading at
Internet resources such as those listed above. Practically all early taxonomic literature from Aristoteles onward is
available and provided in PDF or similar file formats and enable verification from the source of authorship,
availability, and other circumstances of names and nomenclatural acts. The present analysis would have been
impossible or at least crippled if it would have depended on analyses of physical books spanning a period of 2000
years of authorships, and more than 500 years of printing, especially since libraries today to a large extent limit
access to their older physical books. I would not even have contemplated the task.

References

Several of the works referred to by Billberg were published in more than one edition and this particularly applies to the works
of the Antiquity (Athenaeus, Plinius, Aristoteles, Aelianus), but also medieval, renaissance, and enlightenment works.
References below may represent different editions than those used by Billberg or the works he indirectly refers to.

Abe, T. (1949) Taxonomic studies on the puffers (Tetraodontidae, Teleostei) from Japan and adjacent regions. V. Synopsis of
the puffers from Japan and adjacent regions. Bulletin of the Biogeographical Society of Japan, 14, 89—140. [Not seen, cited
by Kottelat, 2013.]

Aelianus, C. (1864) Claudii Aeliani De Natura Animalium libri XVII. B. G. Teubnerus, Lipsiae, LXI + 488 pp. [Hercherus, R.
(Ed.)]

Anonymous (1778) Nadelfisch. In: Neuer Schauplatz der Natur nach den richtigen Beobachtyngen und Versuchen in
alphabetischer Ordnung durch eine Gesellschaft von Gelehrten. Sechster Band. M. G. Weidmanns Erben und Reich,
Leipzig, pp. 32-38.

Anonymous (1779) Rohrhohlschnauze. /n: Neuer Schauplatz der Natur nach den richtigen Beobachtyngen und Versuchen in
alphabetischer Ordnung durch eine Gesellschaft von Gelehrten. Siebenter Band. M. G. Weidmanns Erben und Reich,
Leipzig, 14 pp. [pp. 190-203]

BILLBERG'S ICHTHYOLOGY Zootaxa 4066 (2) © 2016 Magnolia Press - 119



Anonymous (1798a) Paris, b. Plassan: Histoire naturelle des poissons par le Cit. La Cépéde. Membre de I'Institut national et
professeur au Museum d'histoire naturelle. Tom. I. an. 6. (1798.) in 4. mit 25 Kupf. 532 S. CXLVII. Disc. prelim.
Allgemeine Literatur-Zeitung, 3 (287), 673—678.

Anonymous (1798b) Paris, b. Plassan: Histoire naturelle des possons par le Cit. La Cépede. etc. (Beschluss der im vorigen
Stiicke abgebrochenen Recension.) Aligemeine Literatur-Zeitung, 3 (288), 681-684.

Anonymous (1811) Genf, b. Manget: Traité théoretique et pratique sur I’art de faire et d'appliquer les vernis; sur les différens
genres de peinture par impression et en décoration, ainsi que sur les couleurs simples et composées: accompagné de
nouvelles observations sur le copal; de notes historiques sur la nature des matiéres et sur les procédés mis en usage par les
compositeurs de couleurs et de vernis et par peintres vernisseurs et décorateurs etc. avec gravures. Dedié a la société
établie a Geneéve pour I'encouragement de arts, de I'agriculture et du commerce. Par P. F. Tingry. T. I et II. An XI. 48 u. 326
S. 80. Jenaische Allgemeine Literatur-Zeitung, 38 (171-172), 185-194.

Aristoteles (1907) Aristotelis de animalibus historia. Aedibus G. B Teubnerus, Lipisae, xxvi + 467 pp. [Dittmeyer, L. (Ed.)]

Artedi, P. (1738) Ichthyologia sive opera omnia de Piscibus scilicet: Biblioteca Ichthyologica. Philosophia Ichthyologica.
Genera piscium. Synonymia specierum. Descriptiones specierum. Omnia in hoc genere perfectiora, quam antea ulla.
Conrad Wishoff, Lugduni Batavorum, 66 + 104 + 84 + 118 + 112 + 2 pp.

Athenaeus (1887) Athenaei Naucratitae Dipnosophistarum, Libri XV. Vols. 1-3. B.G. Teubnerus, Lipsia, xli + 491, iv + 498, xii
+ 810 pp. [Kaibel, G. (Ed.)]

Baldner, L. (1666—1687) Rechts natiirliche Beschreibung und Abmahlung der Wasservigel, Fischen, Vierfiissigen Thier,
Inseckten und Gewirm, so bey Strassburg in den Wassern seind, die ich selber geschossen und die Fisch gefangen auch
alles in meiner Hand gehabt. Manuscript, Strasbourg, [continued to 1687], 299 pp. [Not seen, cited from Baldner (1974).]

Baldner, L. (1974) Vogel-, Fisch- und Thierbuch. Band 1, 2, Einfiihrung & Kommentar. Miiller und Schindler, Stuttgart, 260 +
260 + 40 + 40 pp. [Facsimile of one of five known manuscripts, original dated 1666.]

Bellonius, P. (1553) De aquatilibus, libri duo cum iconibus ad viuam ipsorum effigiem, quoad eius fieri potuit, expressis. Apud
C. Stephanum, Parisiis, 30 + 448 pp.

Belon, P. (1555) La nature et diversité des poissons, avec leurs pourtraicts, representez au plus pres du naturel. C. Estienne,
Paris, 37 + 448 pp.

Billberg, G. J. (1815-1816) Ekonomisk botanik, for landtbruk, tridgardar och apotek. G. J. Billberg, Stockholm, 18 + 12 pp.

Billberg, G.J. (1820) Enumeratio insectorum in Museo Gust. Joh. Billberg. Typis Gadelianis, Stockholm, 4 + 138 pp.

Billberg, G.J. (1827—1828) Synopsis faunce Scandinavice. Vols. 1 & 2. Published by the author, Stockholm, XII + 56 + XVI + 4
pp. & XII + 56 + X pp.

Billberg, GJ. (1833) Om ichthyologien och beskrifning 6fver nagra nya fiskarter af samkékssldgtet Syngnathus. Linnéska
samfundets handlingar, 1, 47-55.

Boethius, B. (1924) Gustaf Johan Billberg. Svenskt biografiskt lexikon, 4, urn:sbl:18212.

de Blainville, H. (1816) Prodrome d'une nouvelle distribution systématique du régne animal. Bulletin des sciences, par la
Société Philomatique de Paris, 1816, 113—124.

Bloch, M.E. (1785-1795) Naturgeschichte der Ausldndischen Fische. 1.—9. Theil. The author (Vols. 1-3), and the Konligl &
Akademischen Kunsthéndlern J. Morino & Comp. (Vols. 4-9), Berlin, xxx + 1075 pp.

Bonaparte, C.L. (1831) Saggio di una distribuzione metodica degli animali vertebrati. Antonio Boulzaler, Roma, 144 pp. [Also
in Giornale Arcadico di Scienze, Lettere ed Arti, 52, 129-176; 53, 177-209.]

Bonaparte, C.L. (1835) Prodromus systematis ichthyologice. [Extract from Nuovi Annali delle Scienze naturali, Bologna, 4,
181-196, 272-277, 1840.], 21 pp.

Bonnaterre, J.P. (1788) Tableau encyclopédique et methodique des trois régnes de la nature. Ichthyologie. Panckoucke, Paris,
lvj + 215 pp.

Bosc, [L.A.G.] (1803) HURIO. In: Nouveau dictionnaire d'histoire naturelle, appliquée aux arts, principalement a l'agriculture
et a l'economie rurale et domestique, Tome XI. Deterville, Paris, pp. 453.

Bosc, [L.A.G] (1816) Cestracion. In: Nouveau dictionnaire d'histoire naturelle, appliquée aux arts, a l'agriculture, a
l'économie rurale et domestique, a la Médecine, etc. Tome V. Deterville, Paris, pp. 598.

Bosc, [L.A.G] (1817) HURIO. In: Nouveau dictionnaire d'histoire naturelle, appliquée aux arts, a l'agriculture, a l'économie
rurale et domestique, a la médecine, etc. Nouvelle Edition. Tome XV. Deterville, Paris, pp. 425.

Broussonet, PM.A. (1780) Mémoire sur les différentes especes de chiens de mer. Histoire de I'Académie Royale des Sciences,
1780, 641-680.

Brunnichius, M.T. (1768) Ichthyologia Massiliensis, sistens piscium descriptiones eorumque apud incolas nomina. Accedunt
Spolia maris Adriatici. Rothii vidua et Proft, Hafnia & Lipsia, 12 + 110 pp.

Catesby, M. (1771) The natural history of Carolina, Florida, and the Bahama Islands: containing the figures of birds, beasts,
fishes, serpents, insects, and plants: particularly, those not hitherto described, or incorrectly figured by former authors,
with their descriptions in English and French: to which is prefixed, a new and correct map of the countries, with
observations on their natural state, inhabitants, and productions. Vol. 2. Benjamin White, London, 2 + 150 + 7 pp.

Clusius, C. (1605) Exoticorum libri decem: quibus animalium, plantarum, aromaum, aliorumque peregrinorum fructuum
historiae describuntur. Officina Plantiniana Raphelengii,[Leiden], 14 + 242 + 1 pp.

Compagno, L.V. (2001) Sharks of the world. Volume 2. Bullhead, mackerel and carpet sharks (Heterodontiformes,
Lamniformes and Orectolobiformes). FAO Species Catalogue for Fishery Purposes 1,2, i—viii + 1-269.

120 - Zootaxa 4066 (2) © 2016 Magnolia Press KULLANDER



Cuvier, [G] (1816) Le Regne animal distribué d'apres son organisation, pour servir de base a I'histoire naturelle des animaux
et d'introduction a l'anatomie comparée. Tome II. Déterville, Paris, xviij + 532 pp.

Cuvier, G. (1817) Sur le genre Chironectes Cuv. (Antennarius. Commers.). Mémoires du Muséum d'histoire naturelle, 3, 418—
435.

Cuvier, [G] (1829) Le Regne animal, distribué d'aprés son organisation, pour servir de base a l'histoire naturelle des animaux
et d'introduction a l'anatomie comparée. Nouvelle édition, revue et augmentée. Tome II. Déterville, Crochard, Paris, 406
pp-

Dal, B. (1996) Sveriges zoologiska litteratur 1483—1920. Orbis Pictus, Kjuge, 370 pp.

Dalby, A. (2003) Food in the Ancient world from A to Z. Routledge, London, 395 pp.

Dawson, C.E. (1986) Syngnathidae. /n: Whitehead, P.J.P., Bauchot, M.-L., Bauchot, Hureau, J.-C., Nielsen, J. & Tortonese, E.
(Eds.), Fishes of the North-eastern Atlantic and the Mediterranean. Vol. II. Unesco, Paris, pp. 628—639.

Duméril, A.M.C. (1805) Zoologie analytique, ou Méthode naturelle de classification des animaux, rendu plus facile a l'aide de
tableaux synoptiques. Allais, Paris, xxxii + 1 + 344 pp. [For date, see Gregory, 2010]

Duméril, A.M.C. (1806) [Chapters on insects and fishes]. /n: Cuvier, F. (Ed.), Dictionnaire des sciences naturelles dans lequel
on traite méthodiquement des différents étres de la nature, considérés, soit en eux-mémes, d’aprés l’état actuel de nos
conoissances, soit relativement a l'utilité qu’en peuvent retirer la médecine, 1’agriculture, le commerce et les arts; suivi
d’une biographie des plus célebres naturalistes, Tome cinquieme, BOA-BYT. Schoell et Cie., Paris, pp. 1-480. [Cited by
Eschmeyer & Fricke (2015), as not seen.]

Duméril, A.-M.-C. (1812a) Dissertation sur les poissons qui se rapprochent le plus des animaux sans vertébres. impr. de Didot
jeune, Paris, 40 pp.

Duméril, A.-M.-C. (1812b) Dissertation sur la famille des poissons cyclostomes, pour démontrer leurs rapports avec les
animaux sans vertebres; suivie d'un mémoire sur l'anatomie des lamproies, pour le concours overt devant la Faculté des
Sciences de Paris, le 28 mars 1812. Paris, 54 pp.

Eschmeyer, W.N. & Fricke, R. (Eds.) (2015) Catalog of Fishes: Genera, species, references. Electronic version. Available
from: http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatmain.asp. (accessed 19 September 2015)

Euphrasén, B.A. (1790) Raja (Narinari). Kongl. Vetenskaps Academiens Nya Handlingar, 11, 217-219.

Fischer, G. (1813) Zoognosia. Tabulis synopticics illustrata, in usum praelectionum Academiae Imperialis Medico-Chirurgicae
Mosquensis edita. Editio tertia, volumen primum. Academiae Imperialis Medico-Chirurgicae Mosquensis, Mosquae, XIII
+1+465 pp.

Forskél, P. (1775) Descriptiones animalium avium, amphibiorum, piscium, insectorum, vermium, quee in itinere orientali
observavit Petrus Forskal. Mollerus, Haunia, 19 + xxxiv + 164 pp.

Fowler, H.W. (1941) The fishes of the groups Elasmobranchii, Holocephali, Isospondyli, and Ostariophysi obtained by United
States Bureau of Fisheries Steamer Albatross in 1907 to 1910, chiefly in the Philippine Islands and adjacent seas. Bulletin
of the United States National Museum, 100 (13), i—x, 1-879.
http://dx.doi.org/10.5479/51.00963801.90-3106.1

Fricke, R. (2008) Authorship, availability and validity of fish names described by Peter (Pehr) Simon Forsskél and Johann
Christian Fabricius in the ‘Descriptiones animalium’ by Carsten Niebuhr in 1775 (Pisces). Stuttgarter Beitrdige zur
Naturkunde A, Neue Serie, 1, 1-76.

Fries, B.F., Ekstrom, C.U. & Sundewall, C.J. (1836—1857) Skandinaviens fiskar. P. A. Norstedt & Soéner, Stockholm, TV + 222
pp., Appendices, 144 pp., 60 pls.

Gaza, T. (1476) Finiunt libri de animalibus Aristotelis. Ludovicus Podocatharus, loannes de Colonia & loannes Manthen,
Venice, 499 leaves.

Gesner, C. (1598) Fischbuch das ist Aufsfiihrliche beschreibung vnd lebendige Conterfactur aller vand jeden Fischen von dem
kleinsten Fischlein an bif auff den grifiten Wallfisch. Robert Cambiers Erben, Franckfurt am Meyn, 202 pp.

Gill, T.N. (1862) On the limits and arrangement of the family of scombroids. Proceedings of the Academy of Natural Sciences
of Philadelphia, 14, 124—127.

Gmelin, J.F. (1789) Caroli a Linné Systema Naturae per regna tria naturae, secundum classes, ordines, genera, species; cum
characteribus, differentiis, synonymis, locis. Editio decimo tertia, aucta, reformata. Tomus I. Pars III. Impensis Georg.
Emanuel. Beer., Lipsiae, 484 pp. [pp. 1033-1516]

Goiian, A. (1770) Historia piscium, sistens ipsorum anatomen externam, internam, atque genera in classes & ordines redacta.
Amand Konig, Strasbourg, xviii + 232 pp.

Gray, J.E. (1833-1835) Illustrations of Indian Zoology; chiefly selected from the collection of Major-General Hardwicke,
FR.S. Vol Il. Adolphus Richter and Co., London, 102 pls.

Gregory, S.M.S. (2010) The two ‘editions’ of Duméril's Zoologie analytique, and the potential confusion caused by Froriep's
translation Analytische Zoologie. Zoological Bibliography, 1, 6-8.

Gronovius, L.T. (1754) Museum Ichthyologicum, sistens piscium indigenorum & quorumdam exoticorum, qui in Museo
Laurentii Theodori Gronovii, J.U.D. adservantur, descriptiones ordine systematico. Apud Theodorum Haak, Lugduni
Batavorum, 8 + 70 pp.

Giinther, A. (1859-1870) Catalogue of the Fishes in the British Museum. Vols. 1-8. Trustees of the British Museum, London,
cxc + 1076 pp.

Hemming, F. (Ed.) (1958) Opinions and declarations rendered by the International Commission on Zoological Nomenclature,

BILLBERG'S ICHTHYOLOGY Zootaxa 4066 (2) © 2016 Magnolia Press - 121



1, B. International Trust for Zoological Nomenclature, London, XIX + 508 pp.

Hodgkin, T. (1886) The letters of Cassiodorus. Being a condensed translation of the Variae Epistolae of Magnus Aurelius
Cassiodorus Senator. Henry Frowde, London, ix + 560 pp.

International Commission on Zoological Nomenclature (1999) International Code of Zoological Nomenclature. 4" Edition.
International Trust for Zoological Nomenclature, London, XXIX + 306 pp.

Jordan, D.S. & Evermann, B.W. (1896) The fishes of North and Middle America: a descriptive catalogue of the species of fish-
like vertebrates found in the waters of North America, north of the Isthmus of Panama. Part I. Bulletin of the United States
National Museum, 47, i-1x + 1-1240.

Jarocki, F.P. (1822) Zoologiia czyli Zwiérzegtopismo ogdlne podlug ndynowszego systematu. 4. Ryby. Drukarni Lakiewicza,
Warszawie, iv + 464 + xxvii pp.

Jordan, D.S. & Fowler, H.W. (1902) A review of the trigger-fishes, file-fishes, and trunk-fishes of Japan. Proceedings of the
U.S. National Museum, 25, 251-286.
http://dx.doi.org/10.5479/51.00963801.25-1287.251

Klein, J.T. (1744) lacobi Theodori Klein Historiae piscium naturalis promovendae missus quartus de piscibus per branchias
apertas spirantibus ad justum numerum et ordinem redigendis. Series Prima. Jo. Frid. Gleditschium, Lipsiae, 4 + 68 pp.

Kottelat, M. (2013) The fishes of the inland waters of Southeast Asia: A catalogue and core bibliography of the fishes known to
occur in freshwaters, mangroves and estuaries. The Raffles Bulletin of Zoology, 27 (Supplement), 1-663.

Kullander, S. O., Nyman, L., Jilg, K. & Delling, B. (2012) Nationalnyckeln till Sveriges flora och fauna. Stralfeniga fiskar.
Actinopterygii. ArtDatabanken, SLU, Uppsala, 516 pp.

La Cepede, [B.G.] (1798) Histoire naturelle des poissons. Tome premier. Plassan, Paris, cxlvij + 532 pp.

La Cepede, [B.G.] (1800) Histoire naturelle des poissons. Tome second. Plassan, Paris, Ixiv + 632 pp.

Lacépede, [B.G.] (1797a) Mémoire sur le polyodon feuille. Bulletin des Sciences, par la Société Philomatique de Paris, 7, 49.

Lacépede, [B.G] (1797b) Extrait d'un Mémoire sur le Polyodon-feuille, lu & la Société d'Histoire Naturelle par le citoyen
Lacépede. Magasin encyclopedique, 4, 13—14.

van der Laan, R., Fricke, R. & Eschmeyer, W.N. (2014) Family-group names of Recent fishes. Zootaxa, 3882 (2), 1-230.
http://dx.doi.org/10.11646/zootaxa.3882.1.1

Landell, N.-E. (1999) Gustaf Johan Billberg: entuasiasten som forsvann. Biblis, 2 (2), 34-40.

Latreille, [P.A.] (1796) Précis des caractéres génériques des insectes, disposés dans un ordre naturel. Prévot, Paris & F.
Bourdeaux, Brive, xiij + 201 + 7 pp.

Latreille, P.A. (1804) Tableau méthodique des poissons. /n: Nouveau dictionnaire d'histoire naturelle, appliquée aux arts,
principalement a l'agriculture et a l'économie rurale et domestique. 24. Caractéres et tables. Déterville, Paris, 35 pp. [pp-
71-105]

Lauterborn, R., Janus, H. & Konig, C. (1974) Erlduterungen zu den Tafeln. /n: Baldner (1974), Vogel- Fisch- und Thierbuch.
Kommentar. Miiller und Schindler, Stuttgart, pp. 15—40.

Lesson, R.P. (1831) Zoologie, Tome second, Ire partie. In: Duperrey, L.1. (Ed.), Voyage autour du monde, exécuté par ordre du
roi, sur la corvette de sa majesté, La Coquille, pendant les années 1822, 1823, 1824 et 1825. Arthus Bertrand, Paris, 471
pp-

Lilljeborg, W. (1881-1891) Sveriges och Norges fiskar [Also as Sveriges och Norges Fauna, fiskarne]. W. Schultz, Upsala,
XXI+ 830 pp.

Linck, H. F. (1790) Versuch einer Eintheilung der Fische nach den Zihnen. Magazin fiir das Neuste aus der Physik und
Naturgeschichte, 6 (3), 28-38.

Linnaeus, C. (1758). Systema naturae per regna tria naturae, secundum classes, ordines, genera, species, cum characteribus,
differentiis, synonymis, locis. Tomus 1. Editio decima, reformata. Laurentius Salvius, Holmiae, 823 pp.

Linné, C. (1766) Systema naturae per regna tria naturae, secundum classes, ordines, genera, species, cum characteribus,
differentiis, synonymis, locis. Tomus I. Editio duodecima, reformata. Laurentius Salvius, Holmiae, 532 pp.
http://dx.doi.org/10.5962/bhl. title.68927

Lowegren, Y. (1952) Naturaliekabinett i Sverige under 1700-talet. Lychnos-Bibliotek, Lund, 407 pp.

Lundberg, F. (1872) Bidrag till 6fversigt af Sveriges ichthyologiska literatur. Dissertation, Upsala University, Uppsala, XVIII +
56 pp.

Marcgravius, G. (1648) Rerum naturalium historiae. Liber quartus qui agit de Piscibus Brasiliae. /n: Historia naturalis
Brasiliae, auspicio et beneficio Illustriss. . Mauritii Com. Nassau illius Provincjae et Maris summi praefecti adornata in
qua non tantum Plantae et Animalia, sed et Indigenarum morbi, ingenia et mores describuntur et iconibus supra
quingentas illustrantur. Franciscum Hackium, Lugduni Batavorum & Lud. Elzevirium, Amstelodami, pp. 142—181

Melville, R.V. & Smith, J.D.D. (Eds.) (1987) Official lists and indexes of names and works in Zoology. The International Trust
for Zoological Nomenclature, London, 366 pp.

Miiller, J. & Henle, F.G.J. (1838—1841) Systematische Beschreibung der Plagiostomen. Veit, Berlin, 200 pp.

Miiller, P.L.S. (1767) Deliciae Naturae Selectae oder auserlesenes Naturalien-Kabinet welches aus den drey Reichen der Natur
zeiget, was von curiosen Liebhabern aufbehalten und gesammlet zu werden, verdienet. Zweyter Theil. Knorr, Niirnberg,
132 pp.

Nilsson, S. (1832) Prodromus ichthyologiae scandinavicae. Literis Berlingianis, Lundae, 124 pp.

Nilsson, S. (1855) Skandinavisk fauna. Fjerde delen: fiskarna. Bokhandlaren C. W. K. Gleerups Forlag, Lund, xiv + 768 pp.

122 - Zootaxa 4066 (2) © 2016 Magnolia Press KULLANDER



Notarbartolo-di-Sciara, G. (1987) A revisionary study of the genus Mobula Rafinesque, 1810 (Chondrichthyes: Mobulidae)
with the description of a new species. Zoological Journal of the Linnean Society, 91, 1-91.
http://dx.doi.org/10.1111/§.1096-3642.1987.tb01723.x

Nyberg, G. (2013) Naturvetare i motvind — Bengt Euphrasén. Carlsson Bokforlag, Stockholm, 220 pp.

Oken, L. (1816) Okens Lehrbuch der Naturgeschichte. Dritter Theil. Zweite Abtheilung. Fleischthiere. August Schmid und
Comp., Jena, xvi + 1270 pp. [Rejected work in Opinion 417.]

Oken, L. (1817) Cuvier und Okens Zoologien neben einander gestellt. Isis, 8 (144—148), 1145-1185.

Ovidius Naso, P. (1897) P. Ovidius Naso. Tomus IIl. Tristia. Ibis. Ex ponto libri. Fasti. Halieutica. B. G. Teubnerus, Lipsiae, x
+ 342 pp. [Merkelius, R. (Ed.)]

Paepke, H.-J. (1999) Bloch s fish collection in the Museum fiir Naturkunde der Humboldt Universitdt zu Berlin. An illustrated
catalog and historical account. A. R. G. Gantner Verlag KG, Ruggell, 216 + 65 pp.

Parenti, P. & Desoutter-Meniger, M. (2007) Notes on the status of the names of fishes presented in the Planches de Seba (1827—
1831) published by Guérin-Méneville. Zoosystema, 29, 393-403.

Pietsch, T.W. (2001) Charles Plumier's drawings of French and American fishes: concordance with equivalent illustrations
found in the vellums of Aubriet and published works of Gautier d'Agoty, Bloch, Lacepéde, Bloch and Schneider, and
Cuvier and Valenciennes. Archives of Natural History, 28, 261-268.
http://dx.doi.org/10.3366/anh.2001.28.2.261

Plinius Secundus, C. (1536—1538) Naturalis Historiae. Aldus, Venetia, 1163 leaves.

Quensel, C. (1806) Forsok att ndrmare bestimma och naturligare uppstdlla Svenska Arterna af Flundersldgtet. Kongliga
Vetenskaps Academiens nya Handlingar, 27, 44-56, 203-233.

Quensel, C. & Swartz, O. (1802-1843) Svensk botanik. Vol. 1-11. J. W. Palmstruch, Kungl. Vetenskaps-Akademien,
Stockholm, 774 pls.

Quensel, C. & Swartz, O. (1806—1825) Svensk zoologi. Vol. 1 & 2. J.W. Palmstruch, Stockholm, VIII + 280 pp. & 260 pp.

Rafinesque Schmaltz, C.S. (1810a) Caratteri di alcuni nuovi generi e nuove especie di animali e piante della Sicilia. Per le
stampe di Sanfilippo, Palermo, 105 pp.

Rafinesque Schmaltz, C.S. (1810b) Indice d'ittiologia siciliana. Presso Giovanni del Nobolo, con approvazzione, Messina, 70
pp-
http://dx.doi.org/10.5962/bhl.title.104418

Risso, A. (1810) Ichthyologie de Nice, ou histoire naturelle des poissons du département des Alpes Maritimes. F. Schoell, Paris,
xxxvj + 388 pp.

Risso, A. (1827) Histoire naturelle des principales productions de I'Europe méridionale et particulierement de celles des
environs de Nice et des Alpes maritimes. Tome troisieme. F.-G. Levrault, Paris, xvi + 480 pp.

Rondeletius, G. (1554) Libri de piscibus marinis, in quibus verae piscium essigies expressae sunt. Matthias Bonhomme,
Lugduni, 14 + 538 + 23 pp.
http://dx.doi.org/10.5962/bhl. title.64229

Rose, A. F. (1793) Petri Artedi Synonymia Nominum Piscium. Ichthyologiae Pars IV. Editio II. Ant. Ferdin. Rose,
Grypeswaldiae, 118 pp. [pp. 137-140 + 2 pp. + pp. 1-112]

Russell, P. (1803) Descriptions and figures of two hundred fishes; collected at Vizagapatam on the coast of Coromandel. 2 Vols.
G. and W. Nicol, London, 208 pp. [not seen]

Salvianus, H. (1559) Aquatilium animalium historiae, liber primus, cum eorumdem formis, aere excusis. Salvianus, Romae,
256 pp.

Schneider, J.G. (1801) M. E. Blochii systema ichthyologiae. Sumtibus Austoris Impressum et Bibliopolio Sanderiano
Commissum, Berolini, LX + 584 pp.

Scopoli, J.A. (1777) Introductio ad historiam naturalem sistens genera lapidum, plantarum, et animalium hactenus detecta,
caracteribus essentialibus donata, in tribus divisa, subinde ad leges naturae. Gerle, Pragae, x + 506 pp.
http://dx.doi.org/10.5962/bhl. title. 10827

Shaw, G. (1789) The Naturalist's Miscellany, or coloured figures of natural objects; drawn and described from nature. 9.
Nodder & Co., London, 48 pls. + text. [pls. 301-348 + text]

Shaw, G. (1804) General Zoology or Systematic natural history, Pisces. 5 (2). George Kearsley, London, vi + 213 pp. [pp. i-vi
+251-463]

Smitt, F.A. (1892) Skandinaviens fiskar mdlade af W. von Wright beskrifna av B. Fries, C. U. Ekstrém och C. Sundevall. Andra
upplagan. Bearbetning och fortsdttning. Text. Forra delen. P. A. Norstedt & Soners Forlag, Stockholm, 566 + VIII + 2 pp.

Smitt, F.A. (1895a) Skandinaviens fiskar malade af W. von Wright beskrifna av B. Fries, C. U. Ekstrom och C. Sundevall.
Andra upplagan. Bearbetning och fortsdittning. Text. Senare delen. P. A. Norstedt & Soners Forlag, Stockholm, 672 pp.
[pp. 567-1239 + 1 p.]

Smitt, F.A. (1895b) Skandinaviens fiskar malade af W. von Wright beskrifna av B. Fries, C. U. Ekstrom och C. Sundevall.
Andra upplagan. Bearbetning och fortscittning. Taflor. P. A. Norstedt & Soners Forlag, Stockholm, LIII pls. I1I pp. [pls. -
LIII, pp. 1-111]

Swainson, W. (1838) The natural history of fishes, amphibians & reptiles, or monocardian animals. Vol. 1. Lardner's Cabinet
Cyclopaedia, Longman, Orme, Brown, Green & Longmans, London, 368 pp.

Thompson, D.W. (1947) A glossary of Greek fishes. Oxford University Press, Geoffrey Cumberlege, London, vi + 302 pp.

BILLBERG'S ICHTHYOLOGY Zootaxa 4066 (2) © 2016 Magnolia Press - 123



Tingry, P.-F. (1803) Traité théorique et pratique sur l'art de faire et d'appliquer les vernis. Tome premier. G.J. Manget, Geneve,
XLVIII + 327 pp.

Valmont-Bomare, [J.C.] (1791) Dictionnaire raisonné, universel d'histoire naturelle, Tome cinquiéme, E-FUT. Bruyset, Lyon,
674 pp.

Valmont-Bomare, [J.C.] (1800) Dictionnaire raisonné, universel d'histoire naturelle, Tome Septiéme, HOA-LIL. Bruyset, Lyon,
563 pp.

Walbaum, L.I. (1792) Petri Artedi Sueci Genera Piscium. In quibus systema totum Ichthyologice proponitur cum classibus,
ordinibus, generum characteribus, specierum differentiis, observationibus plurimis. Ichthyologice Pars III. Ant. Ferdin.
Rose, Grypeswaldiz, 723 pp.

Walbaum, J.J. (1793) Ichthyologia enodata sive index rerum ad historiam piscium naturalem synonymis recentissimorum
systematicorum, explicatus. Libraria Gleditschia, Lipsie, vi + 114 pp.

Wistberg, P. (2008) Anders Sparrmans resa. Wahlstrom & Widstrand, Stockholm, 385 pp.

Weber, M. & de Beaufort, L.F. (1962) The fishes of the Indo-Australian Archipelago. XI. Scleroparei, Hypostomides,

Pediculati, Plectognathi, Opisthomi, Discocephali, Xenopterygii. Brill, Leiden, xi + 481 pp. [volume authored by de
Beaufort]

Whitley, G.P. (1959) Ichthyological snippets. The Australian Zoologist, 12, 310-323.

124 - Zootaxa 4066 (2) © 2016 Magnolia Press KULLANDER



	Abstract
	Introduction
	Material and methods
	Results
	Discussion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


