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Distribution patterns and historical biogeography
of gonorynchiform fishes
(Teleostei: Ostariophysi)

Terry GRANDE

Abstract

Using the phylogenetic analysis of T. GRANDE & POYATO-ARIZA (1999) as the basis, the biogeography of
gonorynchiform fishes are investigated. The biogeographic patterns observed are then analyzed for historical
significance using cladistic vicariance techniques. Results of this study show that the history of Gonorynchiformes
is complex. The distribution patterns observed today most likely result from a combination of dispersal and
vicariant events. Some groups (e.g., †Dastilbe and †Parachanos) show the classic transatlantic pattern between
eastern Brazil and Africa. Other groups have a distribution pattern that indicate a possible Tethys origin. The
Gonorynchidae (e.g., †Notogoneus) shows great potential for future biogeographic studies, but its phylogenetic
relationships must be resolved further before its area relationships can be interpreted. Previous published
dispersal scenarios concerning gonorynchid biogeography are based solely on the fossil record, and need to be
tested with better resolved phylogenetic patterns and new taxa currently being studied.

Introduction

Gonorynchiform fishes constitute the basal, and theoretically most primitive group within the superorder
Ostariophysi (ROSEN & GREENWOOD 1970, FINK & FINK 1981, 1996). The group consists of 20 nominal
genera and about 50 species, with a widespread distribution and a fossil record dating back to the Early
Cretaceous (Fig. 1). Extant species are found in marine and freshwater habitats of southeast Asia, Africa,
the Indo-Pacific and the west coast of North America. Fossil species have been collected from North
America (Paleocene and lower Eocene), South America (Lower Cretaceous), Europe (Lower Cretaceous
through Oligocene), the Middle East (Upper Cretaceous), and Australia (Oligocene). Two undescribed
gonorynchiforms have also been reported; one from Mexico (Lower Cretaceous) and the other from China
(upper Paleocene to middle Eocene). Because of the widespread distribution of these fishes, and because
most of the species are endemic to small geographic areas, gonorynchiform fishes are theoretically ideal
for a study of historical biogeography (NELSON & PLATNICK 1980). An understanding of the historical
biogeography of the Gonorynchiformes may provide clues to evolution of the Ostariophysi as a whole.

Although researchers have examined the distribution patterns and historical biogeography of many
ostariophysan subgroups (NOVACEK & MARSHALL 1976, BRIGGS 1979, LUNDBERG 1993, SMITH 1993,
WILSON & WILLIAMS 1993), little attention has been paid to the Gonorynchiformes. This is evidently the
result of inadequate resolution of phylogenetic relationships among gonorynchiform fishes, and past dis-
agreements among researchers concerning the phylogenetic placement of Gonorynchiformes within the
Teleostei (ROSEN & GREENWOOD 1970, ROBERTS 1973). Not until FINK & FINK (1981) reexamined
ostariophysan relationships was the monophyly of the Gonorynchiformes confirmed, and its placement as
the sister-group of the Otophysi (sensu ROSEN & GREENWOOD 1970; fishes with a functioning Weberian
apparatus) established. Since then much work has been conducted examining the interrelationships of
various gonorynchiform subgroups (e.g., GAYET 1993a, b, c, POYATO-ARIZA 1996, T. GRANDE 1992,
1994, 1996, T. GRANDE & POYATO-ARIZA 1999). These works provided insight into the phylogenetic
interrelationships of gonorynchiform taxa, insight fundamental to a study of biogeography (PARENTI 1991).
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