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Basal clupeomorphs and ellimmichthyiform
phylogeny
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Abstract

The Ellimmichthyiformes is a fossil group of clupeomorphs (Teleostei). They include the genus Paraclupea,
Diplomystus, and Ellimmichthys. Paraclupea contains one species, P. chetungensis from the Lower Cretaceous Cha-
wan Formation of eastern China; Diplomystus contains four species, D. dentatus from the lower Eocene freshwater
deposits of the Green River Formation, Wyoming, U.S.A., D. shengliensis from the middle Eocene freshwater
deposits of eastern China, D. birdi from the Cenomanian (Upper Cretaceous) marine deposits of Hakel and Hjoula,
Lebanon, D. dubertreti from the Santonian (Upper Cretaceous) marine deposits of Sahel Alma, Lebanon; Ellimmich-
thys contains at least three species, E. longicostatus, from the Lower Cretaceous of Bahia, Brazil, E. goodi from the
Lower Cretaceous deposits of Equatorial Guinea and at least one undescribed species from the Lower Cretaceous
marine deposits of the Morelos Formation, Tepexi de Rodriguez, Puebla, Mexico. A phylogenetic analysis
comprising 56 characters for 15 taxa has been made. It is shown that Diplomystus is not monophyletic, and
D. dubertreti is more closely related to other Ellimmichthyiformes than to other Diplomystus species; Sorbinichthys
elusivo is an ellimmichthyiform. “Diplomystus” solignaci is also included in the Ellimmichthyiformes. The position
of Ezkutuberezi carmeni from the freshwater deposits of the Lower Cretaceous of the Basque Country (Spain) and
the undescribed Ellimmichthys from the marine deposits of the Lower Cretaceous of Puebla, Mexico, is analyzed
under the proposed hypothesis. The implications of these features regarding clupeomorph phylogeny are dis-
cussed. The puzzling biogeographic consequences of the phylogenetic hypothesis proposed are interpreted under
the hypothesis of a scarce fossil record concerning basal clupeomorphs. This hypothesis is corroborated by the low
correlation between stratigraphic data and phylogenetic hypothesis.

Introduction

Amongst the well recognized and easily identifiable basal teleocephalan groups (Elopomorpha, Osteoglos-
somorpha, Clupeomorpha and basal euteleosts), clupeomorphs have been the least studied and a single
work (GRANDE 1985) has proposed a phylogenetic framework for this group. Until recently (GAYET
1989), clupeomorphs had been identified only by primitive characters and the group was considered as a
“wastebasket group”, containing almost every fish that could not be assigned to a well defined, natural
group. GRANDE (1982) defined the Clupeomorpha as a taxon and tried to identify monophyletic sub-
groups within it. Even if the methodological approach used by GRANDE (1982, 1985), was not parsimony
analysis but a cladogram drawn by hand (thus using chosen characters in order to support predefined
groups), most of the huge number of fossil species assigned to the Clupeomorpha were surveyed and
tentatively classified (GRANDE 1985). He found that much of them did not even belong to the Clupeomor-
pha, offering the opportunity for phylogenetic studies, mainly to test the monophyly and the interrelation-
ships of the clupeomorph groups he proposed.

Basal clupeomorphs

GRANDE (1982) defined two divisions inside the Clupeomorpha. His Division 1 contained one species,
Ornategulum sardinoides considered as the sister group of all the other clupeomorphs, based mainly on the
structure of the caudal skeleton and the presence of a supratemporal commissural canal enclosed in the
parietals. GRANDE (1985) removed O. sardinoides from Clupeomorpha Division 1 and substituted it by



Dieser Beitrag kann als 
PDF-Datei erworben werden.

Verfügbarkeit von PDF-Dateien
Prinzipiell sind von allen unseren Publikationen PDF-
Dateien erhältlich. Komplette Publikationen in der Regel 
erst nachdem die gedruckte Version vergriffen ist. An-
fragen bezüglich bestimmter Beiträge richten Sie bitte 
per E-Mail an pdf@pfeil-verlag.de.

Die PDF-Dateien sind urheberrechtlich geschützt.
Ein Ausdruck der PDF-Dateien ist nur für den persönli-
chen Gebrauch erlaubt.
Die Vervielfältigung von Ausdrucken, erneutes Digitali-
sieren sowie die Weitergabe von Texten und Abbildungen 
sind nicht gestattet.
Das persönliche Zertifi kat und das Passwort dürfen nicht 
an Dritte weitergegeben werden.

Preise
Bücher: Die Preise sind dem Katalog zu entnehmen.
Zeitschriftenbeiträge und einzelne Kapitel aus Sammel-
bänden bzw. Büchern:
10 EURO Grundbetrag pro Bestellung (einschließlich 
der ersten 10 Seiten),
und
0,50 EURO pro Seite ab der 11. Seite.
Den Umfang der Beiträge entnehmen Sie bitte den In-
haltsverzeichnissen.

Bestellungen
Bestellungen sind mit dem PDF-Bestellformular oder 
formlos per E-Mail (pdf@pfeil-verlag.de) an uns zu 
richten. Die Bezahlung ist ausschließlich per Kreditkar-
te möglich. Bei Verwendung unseres Bestellformulars 
werden die Kreditkartendaten über eine gesicherte 
Verbindung (ssl) übermittelt. Sie können die Daten aber 
auch formlos per E-Mail, Fax, Post oder telefonisch 
übermitteln.

Abwicklung
So bald wie möglich, aber abhängig von unseren Büro-
zeiten und der gewünschten Bestellung, schicken wir 
Ihnen die PDF-Datei(en) zusammen mit Ihrem persön-
lichen Zertifi kat und dem zugehörigem Passwort per 
E-Mail. Größere Dateien bieten wir Ihnen gegebenenfalls 
zum Herunterladen an.
Der fällige Betrag wird von Ihrer Kreditkarte abgebucht 
und Sie erhalten die Rechnung ebenfalls per E-Mail.
Um die verschlüsselten PDF-Dateien öffnen zu können, 
muss bei der ersten Bestellung das passwortgeschütz-
te persönliches Zertifi kat installiert werden, welches 
anschließend auf dem Rechner verbleibt. Alle mit diesem 
Zertifi kat verschlüsselten Dateien können anschließend 
auf diesem Rechner geöffnet werden.

The whole contribution can be 
purchased as PDF fi le.

Availability

Generally all our publications are available as PDF fi les; 
full publications as a general rule after the printed version 
is out of print. If you have questions concerning particu-
lar contributions please contact us by e-mail: 
 pdf@pfeil-verlag.de.

The PDF fi les are protected by copyright.

The PDF fi le may be printed for personal use.
The reproduction and dissemination of the content or 
part of it is permitted.
It is not allowed to transfer the digital personal certifi cate 
or the password to other persons.

Prices

Books: Prices are to be found in the catalog.

Articles in journals and single contributions or chapters 
in books:

10 EURO basic price per order (including the fi rst 10 
pages),
and
0.50 EURO per page, beginning with the 11th page.

Page numbers are found in the contents of the publica-
tions.

Orders

Use our order form for PDF fi les or send your order in-
formal per e-mail (pdf@pfeil-verlag.de). The only ac-
cepted payment is by credit card. While using the order 
form for PDF fi les, your data will be transmitted by secure 
link (ssl). You also may send the informations informally 
by e-mail, fax, phone or mail.

Handling

As soon as possible, depending on our business hours 
and your order, you will receive your PDF fi le together 
with the certifi cate and password by e-mail.
Larger PDF fi les can be downloaded from our webspace, 
if necessary.
Your invoice will be sent out by e-mail after we charged 
your credit card.

To open the encrypted PDF fi les you have to install your 
personal certifi cate after your fi rst order. All PDF fi les 
with the same certifi cate can be opened from that time 
on.


