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INTRODUCTION

The University of Oklahoma has recently acquired an excellent specimen of 
the great teleost or bony fish, Xiphactinus audax Leidy, which measures, as 
restored, 12 feet and 2 inches from the front of the skull to the fork of the 
tail. The fossil is not a particularly large one for some of the giants of this 
genus were 20 feet in length and were certainly the largest bony fish 
that ever lived. They were limited to the Cretaceous. They inhabited 
the open seas and were doubtless able competitors of the large predacious 
marine reptiles of the time. Xiphactinus audax Leidy belongs to the 
family Ichthyodectidae and is closely related to the family 
Chirocentridae, members of which now live in the Indian Ocean.

The following notes are based on three specimens of Xiphactinus audax 
Leidy from the Austin formation 40 miles north of Dallas, Texas. The 
specimen with which this paper is largely concerned came from the farm of 
Roy Williams, 4 miles northeast of Celina, Collin County, Texas. Another 
specimen, a caudal fin, was discovered about 1 mile north of the location 
given above. The third specimen, still largely in the matrix, came from a creek 
bank 3 miles due east of Celina. In this connection the writer wishes to thank 
Homer Merritt, Celina, Texas, for the aid he rendered in securing these 
specimens, and Professor R. W. Harris for identification of the associated 
invertebrate fossils. The Austin formation is correlated with the Niobrara 
formation of Colorado and Kansas.

The rocks in which this fossil was imbedded are composed of numerous 
small lenses of dark, highly argillaceous limestone. In fact, some of the small 
lenses are more argillaceous than calcareous. Other layers are lighter in color, and 
in general less shaly. Scattered through the mass are many small pelecypods, 
Inoceramus labiatus Schlotheim, filled with chert. This condition existed 
particularly

1Assistant Professor of Geology, University of Oklahoma, Norman, 
Oklahoma. Issued February, 1933.
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in the region of the head, the orbit having been filled with numerous fossils, all of which 

were filled with, and cemented together by chert.

DESCRIPTION OF SPECIES

X I P H A C T I N U S  A U D A X  L e i d y

Pl. IX

Xiphactinus audax Leidy 1870, Acad. Nat. Sci. Phila. Proc., p. 12; U.S. Geol. and Geog. 
Survey Terr. (Hayden), p. 290, pI. 17, 1873.

Saurocephalus cedar Cope 1870, Amer. Phil. Soc. Proc., p. 533. 
Saurocephalus thaumas Cope 1870, Amer. Phil. Soc. Proc., p. 533.
Portheus molossus Cope 1871, Amer. Phil. Soc. Proc., p. 174; U.S. Geol. and

Geog. Survey Terr. (Hayden), pp. 194-196, 1875.
Portheus thaumas Cope 1875, U.S. Geol. and Geog. Survey Terr. (Hayden), pp. 196-

201.
Xiphactinus cedar Stewart 1900, Kansas Univ. Geol. Survey, vol. 6, p. 267.

Since the species has been described under various names,2 it seems advisable to 

give a detailed description of this specimen with a hope that assistance may thus be 

given in clarifying the status of the species.

Head.—The height  of  the skul l  of  this  individual  f rom the
supraoccipital crest to the ventral edge of the dentary is 539 mm. Its length is 480 

mm. from the anterior border of the mandible to the condyle. The teeth range in 

size from 15 mm. to 56 mm. in length, the largest and strongest being in the 

premaxillary. The following table illustrates the variation in size of the teeth in both 

the upper and lower jaws, a feature to be expected in view of the fact that the teeth 

are replacable, as may be seen from the presence of new teeth in some of the alveoli.

Tooth No. Premaxilla Maxilla Dentary

mm. mm. mm.
1 56 17 36
2 9 40
3 42 7
4 Broken off 30
5 42 40
6 20 27
7 15 20

Cope3 emphasizes the size and arrangement of the teeth in his species Xiphactinus 

molossus and Xiphactinus thaumas. A glance

2 Stewart, Alban, Cretaceous fishes, teleosts : Kansas Univ. Geol. Survey, vol. 6, p. 269, 
1900. 
3 Cope, E. D., On the families of fishes of the Cretaceous formation of Kansas: Amer. 
Phil. Soc. Proc., 4 al. 12, p. 334, 1372.
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at the above table will show the lack of uniformity in size and 
arrangement of the teeth in X. audax. Hence the teeth can not be used as 
criteria in specific determination, except in a negative way.

The premaxilla is large and strong, convex upward, and ankylosed to the 
maxilla. It contains two teeth, one of which is very large, pointed, non-
striated, and projecting forward. The second tooth is wanting, but judging 
by the alveoli is much the smaller of the two. The premaxilla was joined to 
its fellow by ligaments.

The maxilla is roughly spatulate in shape, thinning greatly posteriorly. 
The posterior half of the bone is wanting in the right jaw, but present in 
the left. The teeth are all small.

The dentary is a strong, somewhat rectangular-shaped bone. The alveolar 
border is slightly concave, bearing numerous conical teeth, the two most 
anterior ones being large and similar to those in the premaxilla. The articular 
is present only in the left mandible, where it is short and heavy, and 
extends outward into a coronoid process. Hay4 has described two bones in 
this element, the derm and the antarticular, but I am unable to find more than 
one suture, the one which separates the articular from the dentary. Hence it 
seems to me that the distal element of the lower jaw is the articular.

The quadrate is incomplete, only about two inches of the lower end being 
present. The condyle, which articulates with the articular of the mandible, is 
concave. The lower end is heavy due to two prominent tubercules, one of 
which probably served to give attachment for the nasal. The palatine is 
represented by a small fragment which overlaps the restored end of the 
quadrate.

The ethmoid is narrow anteriorly but vertically is very thick. In the 
process of preservation it was not separated from the premaxilla. The 
frontals are large, and with the prefrontals form the superior rim of the 
orbit. Posteriorly, the frontals unite with the supraoccipital, which is a 
very large triangular bone, expanded at the base, and thin along the upper and 
posterior margins. These bones form a prominent crest which extends sharply 
backward.

The basioccipital is strong and concave backward, where it articulates 
with the first vertebra.

The branchial rays are long, and about the shape and size of a dorsal rib of 
a horse. The gill rakers were doubtless cartilaginous,

4Hay, O. P., Observations on the genus of fossil fishes called by Prof. Cope Portheus, 
by Dr. Leidy Xiphactinus: Zool. Bull., vol. 2, p. 39, 1898.
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but their imprints have been well preserved. They may easily be seen 
below and behind the orbit.

The orbital ring is made up of heavy bones, bounded above by the 
frontal and prefrontal, and below by the suborbitals. The sclerotic ring is 
complete, and composed of two bones, the outer borders of which are thick.

There are other bones below the orbit, but they are too indistinct to be 
described in this paper.

Pectoral Girdle.—The pectoral girdle is fairly complete. The group 
forming this unit was rather badly disarranged; nevertheless most of the 
cleithrum is present. It is a large and thin bone, thickened toward the 
anterior margin, and thinning toward the posterior margin. The lower and 
anterior part of this hone has been restored from drawings of Sternberg's 
specimen at Hays, Kansas. The large upper preserved portion is covered 
with pronounced striae, which radiate upward and backward from its lower 
margin.

The scapula is a small but heavy bone, which articulates above with the 
cleithrum and below with the basiosts of the pectoral fin. The coracoid, which 
normally should cover the cleithrum, is not preserved in this specimen.

The pectoral fin spines were in good condition and were in place when the 
fossil was found, but due to accident in handling they were so badly 
damaged that only parts of them could be used in restoration. These spines 
are rather massive, and slightly suggestive of mammalian ribs. All were close 
together, evidently so in nature. The first is broad and relatively thin, and the 
remainder become gradually thinner. The second is thicker than the first. 
All are slightly bent backward somewhat suggestive of a saber, hence the 
generic name Xiphactinus, which means saber-rod, as applied by Leidy.5 I 
do not hold that these fins were used as weapons of offense and defense 
as implied by Leidy, and stated by Stewart.6 A fish the size of Xiphactinus 
audax would certainly require rather heavy balancing organs, the normal 
function of the pectoral fins.

Pelvic Girdle.—The pelvic elements were not preserved in the matrix. 
The restoration is based upon the Sternberg specimen referred to above.

5Leidy, Joseph, Remarks on ichthyodorulites from Kansas and Tennessee and on mammalian 
remains from Illinois: Acad Nat. Sci. Phila. Proc., p. 12, 1870

6Op. cit., p. 284.
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Fins.— The anal fin is represented by fragments of bone and by
a complete set of imprints which show the shape, general structure, and 
relationship of the elements of that fin. There were seven fin rays. The first 
and second are small, and the third is the largest. The proximal ends of all 
are expanded into knobs, as are the distal ends of the basiosts. The most 
anterior basiost is 17½ inches long, terminating near the vertebra. This bone 
shows a groove down the outside from one extremity to the other.

Ribs.— The ribs terminate just in front of the anal fin. In this
specimen nearly all of the ribs are completely or partially preserved. Like 
the anterior basiost of the anal fin, they show a groove down one side. From 
this fact I infer that the ribs and certain basiosts were hollow, probably 
serving a hydrostatic as well as skeletal function. The proximal end of the 
ribs articulate with the centra through the intervention of a saddle-like 
structure, which in turn appears to articulate with two elongate slots in the 
vertebrae. The vertebrae are in excellent condition and only slightly 
flattened. Seventy-three were preserved in this specimen, the posterior 
series being destroyed by a charge of dynamite set off for the purpose of 
digging a water hole. The vertebrae do not vary materially in size. Well up in 
the caudal region three longitudinal slots evenly spaced on the exposed 
surface of the vertebrae may be seen. In this region, however, these slots are 
narrow and not well developed. Just anterior to the pelvic fins the vertebrae 
again show the three longitudinal grooves. The function of the most dorsal 
of these grooves is problematical, but it may be that the base of the neural 
arch used it in the same way that the ribs use the lower two. The neural spines 
are independent of the neural arches, articulating with the centra by 
means of the saddle-like neural arch referred to above. The 
haemapophyses also articulate with the centra by a saddle-like structure, but 
it is impossible to tell if the spines are separate from this device.

The caudal fin in the accompanying restoration (P1. VII, Fig. 2) is that of 

another specimen found 4 miles distant from the one described above. It is 

well preserved and virtually complete. A second specimen shows that there 

were six vertebrae in the caudal series. The rays of this fin are complete in 

the upper lobe, and nearly so in the lower, only the very end being absent. 

The ninth
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ray is much the longest of the group. There are nine in the series anterior to 
this long spine. They gradually become longer from front to hack. The 
series posterior to the long spine referred to above also decrease in length. 
The proximal ends of these rays are expanded into strong heads which are 
concave on the articulating surface. All of these rays have pronounced 
transverse ridges and many small striae. The ridges mark segments which 
separate rather easily into small discs, hence each ray has the appearance of 
being made up of many small elliptical discs.

Beginning in the region of the first vertebrae, and terminating at about 
the twentieth vertebrae, there are several small bones, from 8 to 10 inches 
long, which lie close to the vertebrae on either side of the neural spines. They 
closely resemble the neural spines with the exception that they are much 
smaller. The function of these bones is not evident, although they may be 
ossified tendons which served to further strengthen the region just back of the 
skull.

The description as given above agrees with the description by Leidy,7

Cope,8 and Stewart,9 in so far as the latter is applicable. Leidy named the 
genus from a pectoral spine described in a short contribution to the 
Philadelphia Academy of Natural Science in 1870.10 A more nearly 
complete specimen was described the following year by Cope,11 and the name 
Saurocephalus was assigned to it; but as Stewart12 has pointed out in his paper 
on Cretaceous fishes, the two spines are identical. The writer has made a 
careful study of the subject. Mr. L. I. Price compared this specimen with 
similar species at the University of Kansas and at Hays, Kansas, where 
Sternberg's excellent specimen is located. He found the specimen at 
Oklahoma University to be identical with those at Hays and Lawrence. It 
seems evident that Mr. Stewart's findings are further confirmed in the 
specimens here described.

7Op.  ci t . ,  p.  12.
8Cope, E. D.,  Brief account of an expedition in the valley of the Smoky Hill  River 

in Kansas: Amer. Phil. Soc. Proc., vol. 12, p. 174, 1871.
9Op. cit., p. 267.
10Op.  c i t . ,  p .  1 2 .
11Cope, E. D., On the fossil reptiles and fishes of the Cretaceous rocks of Kansas: U. S. 

Geol. and Geog. Survey Terr. (Hayden), p. 418, 1871.
12Op. c i t . ,  p .  2 8 2 .
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Fig. 1. Xiphactinus audax Leidy. This fossil measures 12 feet from the maxilla to the fork 
of the tail. The pelvic elements and the last nine vertebra are restored. The tail is that of another 
specimen. The dorsal and anal fins are restored from the imprints of these organs. The restoration 
in the head region can best be seen in Figure 2. Preparation by L. I. Price under supervision of the 
author. Page 87.

Fig. 2. Skull of Xiphactinus audax Leidy, drawn by L. I. Price. The darkened areas are restored. 
No effort was made to restore the operculum since this would have covered the branchiostegal rays 
and the gill rakers, both of which are well preserved. Only the bones discussed in this paper are 
labeled. SO, supraoccipital;  FR, frontal;  ETH, ethmoid; PMX, premaxilla; MX, maxilla; 
PA, parietal; PFR, prefrontal; SC, sclerotic; BO, basioccipital; PO, preopercular; QU, 
quadrate; AR, articular; DEN, dentary; BR, branchiostegal rays; GR, gill rakers; CL, 
cleithrum; SC, scapula; NP, neural spines. Page 87.
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