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INTRODUCTION: The osteichthyan Family Pachycormidae, while 
dominated by large-toothed, piscivorous forms, included some taxa now 
recognized as planktovores. With the discovery of some excellent 
specimens, the species Bonnerichthys gladius Cope has become one of 
the better-known of these taxa (Friedman et al. 2010). Other specimens, 
which have been cited but remain undescribed (Parris et al. 2007), may 
provide further information of interest. The specimens described herein 
confirm the presence of pachycormids in the Late Cretaceous of eastern 
North America, but also provoke speculation as to their paleoecological 
role. 

SPECIMENS: The fossils described here were collected by members of the Monmouth 
Amateur Paleontologists’ Society: one of us (R. O. J.) and the late Richard Heintz. Both 
specimens have been referred to the Family Pachycormidae, but are subject to various 
interpretations of their precise affinities. Both specimens are in repository at the New 
Jersey State Museum (NJSM), in Trenton, New Jersey. Other museum abbreviations 
used herein are: FHSM (Sternberg Museum of Fort Hays State University, Hays, Kansas), 
KUVP (Vertebrate Fossil Collections of the University of Kansas at Lawrence), and MAPS 
(Monmouth Amateur Paleontologists’ Society in West Long Branch, New Jersey).

NJSM 15140 is a fin fragment (Fig. 1) derived from the Wenonah Formation at the Big 
Brook Locality, Marlboro Township, Monmouth County, New Jersey (see map). Originally 
catalogued as MAPS 1036a, it is a curved piece 89 mm long and 38 mm wide. It exhibits 
the characteristic structure described for fins of Bonnerichthys gladius (Stewart 1988, 
Parris et al. 2007), with fin rays fitted behind a wedge-shaped, irregularly serrated 
ossification at the anterior edge of the fin. This basal fin fragment preserves the anterior 
edge ossification and approximately 14 ridges. Caudally there is a wide groove, occupied 
in vivo by the irregularly-ossified fin core. Estimation of the restored length of the entire 
fin is highly speculative, but would be considerably less than the 50cm or more observed 
or estimated for specimens of Bonnerichthys gladius (Parris et al. 2007, Friedman et al. 
2010).

NJSM 14668 is a right scapulocoracoid (Fig. 2) from Marshalltown Formation spoil piles 
near Saint Georges Bridge, Chesapeake and Delaware Canal, New Castle County, 
Delaware. It agrees anatomically with pachycormid scapulocoracoids but is relatively 
small, measuring only 67mm in anteroposterior length despite being a major portion of 
the bone. By way of contrast, the scapulocoracoid of KUVP 60692 (Friedman et al 2010) 
is more than 200mm in its anteroposterior length. 
  Furthermore, NJSM differs in detail from scapulocoracoids of both Bonnerichthys 
and Protosphyraena, the two pachycormid genera known from the Late Cretaceous of 
North America. As is apparent in Figure 3, the preserved portions of the scapulocoracoids 
of KUVP 60692 and NJSM 14668 have similar morphologies. However, the facets for the 
posterior radials lie along a curved line in NJSM 14668 (which is not distorted) but are in 
a straight line in both Bonnerichthys and Protosphyraena. This difference affects angles 
between the anterior and posterior radial facets, as is evident from Table 1 and Figure 3.
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DISCUSSION: While the standard practice would be to refer both specimens 
to Bonnerichthys gladius, the only described species of the genus, there are 
reasons to reserve judgment about such a referral. While the fin clearly 
pertains to Bonnerichthys, the scapulocoracoid differs significantly from that 
of Bonnerichthys. However, it also differs from the scapulocoracoid of 
Protosphyraena, and cannot readily be assigned to the latter genus. At the 
same time, the absence of other elements referable to Protosphyraena (teeth, 
rostra) despite their common occurrence in western faunas makes it seem 
unlikely that the scapulocoracoid could belong to this genus. Its size is 
consistent with that of the fin fragment. 
  All of the Late Cretaceous pachycormid fins from the Gulf and Atlantic 
coasts which we have examined have the distinctive anatomy characteristic 
of Bonnerichthys. All other fin fragments from outside the Seaway known to 
us (numerous fin fragments are known from the Ozan Formation in Texas) are 
similar in size to the fin described herein. We speculate that there was a 
distinctively small, coastal species of pachycormid living along the Gulf and 
Atlantic coasts during the latest Cretaceous (Table 2); that this species was 
planktivorous (given the absence of Protosphyraena teeth in these deposits); 
and that it is more closely related to Bonnerichthys than to Protosphyraena 
(Figure 4).
  Differences in scapulocoracoid biometrics may reflect differences in the 
orientation or mobility of the fin relative to the body. If our attributions of the 
two NJSM specimens are correct, and if they belong to a single taxon of 
relatively small size (as we suspect), then this taxon may represent a fish that 
moved in a much different manner from that of Bonnerichthys gladius.

FIGURE 4 
Phylogenetic relationships of edentulous pachycormids
           redrawn from Friedman et al. (2010), Supporting Online Material
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TABLE 2A. Lithostratigraphic relationships of Wenonah & Marshalltown Formations.
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TABLE 2B. Bio- and chronostratigraphic relationships of these formations.

FIGURE 3. Biometric axes for the scapulocoraciod.
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TABLE 1. Scapulocoracoid biometrics. Axes are identified above.
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cle - cleithrum; fa.pro - articular facet for 1st radial; fa.ra.p - facets for posterior radials; fa.ra.2 - paired facets for 2nd radial.
Anterior is to the right for all three scapulocoracoids. KUVP specimens after Friedman et al. 2010 (supporting online material)

PR - axis of posterior radial facets
R2 - axis of second radial facets
R2v-R1 - line from center of ventral
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R2d-R1 - line from center of dorsal
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DV - axis of dorsal & ventral processes

FIGURE 2.  NJSM 14668. Right scapulocoracoid.
ABSTRACT: The large Late Cretaceous fish Bonnerichthys gladius, 
now interpreted to have been a plankton feeder, would presumably 
have thrived in an area with access to open oceanic environments, 
such as the Atlantic coast. Two specimens, previously cited but not 
described in detail, tend to confirm this suggestion. The more enigmatic 
of the two is a fragmentary scapulocoracoid from the Campanian of 
New Castle County, Delaware. It is anatomically consistent for a referral 
to Bonnerichthys, to the extent that the scapulocoracoid is known, in 
both articulations and proportions. However, it is of relatively small size
compared to Bonnerichthys from the Western Interior Seaway. 

The more diagnostic specimen is a highly characteristic fin spine 
fragment from the Maastrichtian of Monmouth County, New Jersey. It 
may be geologically later than any other specimen of Bonnerichthys 
gladius thus far reported. This suggests persistent survival of such a 
highly pelagic plankton feeder in proximity to the open ocean. 
Presumably the species survived until the mass extinction event at 
the end of the Cretaceous Period.
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