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A 

Figu re 2. A. Makaira sp., pr edent ary bone, LACM ~~~~: dorsal view . B. Tetrap­
turu s oudax, dorsa l view of lower jaw. The predent ary bone beca me sepa ra ted 
from the rest of th e jaw during pre paration and has been restored to its normal 
a na tom ica l positio n. T he den tic ula r patt ern wo uld not normally be interrupted 
a nd its a rtic ula t ion wit h the de ntary bo nes wou ld not be obvious in th is view. 

A line two cm long is ind icat ed for each spec ime n. 

Bay, James River, Prince George County, Virginia, ?Miocene. It differs 
from I. calvertensis on the peri phera l location and size of the nutr ient 
canals. T he dent icles are missing on the Virg inia specimen, however it 
prob ably also belongs to Makaira. In the recent specimens examined, 
the dor sal surface of the bill was smooth except in the Holotype of I. 
grey i where the dista l one-half of the dorsal surface has small denticles. 
Predentary bon e discussion : The denticles of the fossil are evenly distrib ­
uted on the dor sal sur face , a feature that it shares with I. grey i (Holo­
type) and T. audax . It differs in this feature from M. mar/ina (Holotype) 
and M. nigricans) where the denticles do not extend across the entire 
dor sal surface at the basal (proximal) end. 

A predent ary bon e is a rare element in the Teleostei. So far as known , 
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TABLE 3
 

Comparison of Bill and Predentary Proportions
 

Bill (rnrn) Predentary (mm) 
(height! width) (height! width) 

Specimen Base Mid pt. One em from tip Base 

Fossil 28 22.5 11.0 
(LACM 17693) 37 32.5 8.5 

Fossil 25.5 
(LACM 16074) 43.9 

lstiophorus 26 23.5 18.5+ 
calv ertensis 36 33.0 28.0 

Makaira marlina 49 35 11.0 34.0 
Type 70 46 10.5 38.5 

Makaira nigricans 25 19 7 23 
36 27 8 44 

lstiophorus grey i 28 17 6.5 16 
Type 34 22 9.0 19 

Tetrapturus audax 22.0 15.0 5.2 15 
(LACM) 37.5 22.5 7.2 27 

+ Measurement taken approximately 7.8 em from tip. 

it occurs only in the clupeiform extinct suborder Saurodontoidei (Berg, 
1940) and in the perciform suborder Xiphioidei. It is edentulous in the 
saurodontoids and it extends the lower jaw well beyond the upper. The 
predentary in the xiphioids is restricted to the family Istiophoridae 
where it bears numerous denticles and the upper jaw or bill extends far 
anterior to the predentary bone. 

The presence of the predentary bone in the saurodontoids is a widely 
known fact among paleoichthyologists (Bardack, 1965), however the 
presence of the bone in the Istiophoridae is not universally known. It is 
briefly mentioned by Regan (1909), Gregory and Conrad (1937 a), Con­
rad (1938), and Nakamura (1938), but no mention is made of this ele­
ment in later anatomical or systematic accounts. 

The predentary bone is absent in X. gladius and all members of the 
family Scombridae. This element is neither discussed nor figured in the 
Gempylidae (Matsubara and Iwai, 1958) nor in the Trichiuridae (Tuck­
er, 1956). The structure (Fig. 2B) is well-developed in T. audax , M. 
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indica, M. nigricans, and I. gladius (observation based on the Holotype 
I. greyi). In a single specimen of T. angustirostris the predentary is 
represented by a very small denticle-bearing bone at the mandibular 
symphysis. 

The absence of a predentary bone X. gladius adds another difference 
(bill and body shape, fin structure, myology, squamation, vertebral 
number, and vertebral shape) to the xiphiid and istiophorid lineages. 
The observation that T. audax has a well-developed element and that 
T. angustirostris has a tiny one might have important taxonomic impli­
cations. However, until the presence or absence of a predentary bone is 
determined for T. pfluegeri, T. belone, and T. albidus, the exact taxono­
mic importance of this element will remain unknown. 

The function of the bone has not passed the point of speculation. Bar­
dack (oral presentation before the Society of Vertebrate Paleontology, 
November 15, 1966) thought that the edentulous predentary of the 
saurodontids may have created a water flow pattern that directly aided 
the fish to gather food. This function seems unlikely for the predentary 
of istiophorids. Their bone helps form the contour of the head, but the 
dentary bones themselves should be able to provide this function with­
out invoking a separate bony element. 

The long-billed forms have a thin mandibular symphysis in order to 
conform to a laminar head shape. Since movement of the lower jaws at 
the symphysis is important for expanding the orobranchial cavity 
(Schaeffer and Rosen, 1961), then a thin symphysis would make a weak 
joint. This joint could be strengthened if it were moved to a thicker part 
of the jaw through the development of a predentary bone. The reduction 
of the predentary in T. angustirostris may be a functional response to 
the shorter bill and mandibles. The carnivorous characins apparently 
strengthen their mandibularjoint by developing an interlocking arrange­
ment (Gregory and Conrad, 1937b). There is no symphyseal joint in the 
swordfish hence it probably differs from the istiophorids in its method 
of expanding its orobranchial cavity. However, the dried lower jaws 
seem to be thin and flexible and this flexibility may allow adduction of 
the mandibles. 

The origin of the predentary bone is unknown. It is unlikely that the 
bones of saurodontids and istiophorids are homologous structures. 
According to Greenwood, et al. (1966) the Istiophoridae, a member of 
the Acanthopterygii, was derived from a Protocanthopterygian. This 
latter group seems to have no elements in the lower jaw anterior to the 
dentary bone (see Berg, 1940), therefore the istiophorid element is a 
neomorph. The saurodontids presumably belong to Greenwood et al's 
Osteoglossomorpha, a separate lineage from the Protocanthopterygii­
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Acanthopterygii lineage. These two lines have their common ancestry 
in the pholidophoroid holosteans which also seem to lack elements in 
the lower jaw anterior to the dentary bone (see Berg, 1940). Thus, the 
saurodontoid predentary is also a neomorph and is not homologous with 
the istiophorid predentary bone. 

SUMMARY 

The Istiophoridae was represented in southern California during the 
Miocene and Pleistocene periods. Because of a paucity of fossil material 
and lack of comparative recent skeletons, exact identifications were 
impossible. A second abdominal vertebra and an anterior caudal verte­
bra were identified as istiophorid g. indet., and a bill and predentary 
bone were identified as Makaira sp. All fossil elements seemed to be 
quite similar to the same elements in living billfish. 

The predentary bone of the Istiophoridae is a neomorph since it is 
not found in any ancestral or closely related teleost fish. Its large size in 
lstiophorus gladius, Makaira nigricans, M. indica, and Tetrapturus 
audax and its small size in T. angustirostris may have important system­
atic implications. It is absent in Xiphias gladius. It is suggested that 
because of the istiophorid head shape, the symphysis of the lower jaw is 
thin. Thus, the symphyseal joint would be weak during expansion and 
contraction of the orobranchial cavity except that the predentary bone 
functions to move the joint posteriorly to a thicker part of the jaw in 
order to strengthen the interdentary joint. 
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