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In the summer of 1941 a well-preserved
skull and jaws, with some postcranial bones,
of an alligator were found by Mr. Ralph
Mefferd, of the Frick Laboratories of the
American Museum of Natural History.
The specimen was found on the George
Sawyer Ranch in Cherry County, Ne-
braska, S.E. /4 Sect. 5, T. 31 N., R. 30 W.
It occurred in a series of fresh-water marls
and sandy channel deposits at about the
middle of the Ash Hollow formation. These
deposits rest unconformably upon the
basal member of the Ash Hollow of this
area, referred to in the field as the “Cap
Rock” because of its erosion-resisting
ability.

No associated fauna was found with the
specimen, although the University of Ne-
braska collected the type of Torynobelodon
barnumbrownt from the same deposits less
than a quarter of a mile north on the west
side of the river.

The appended generalized stratigraphic
section illustrates the relationship of these
two specimens to the stratigraphic mem-
bers of the area.

I wish to acknowledge my indebtedness
to Mr. Childs Frick for permission to de-
scribe this fine specimen, and to Mr. Mor-
ris F. Skinner, of the Frick Laboratories,
for calling my attention to the specimen
and for information regarding its occur-
rence.

Alligator mefferdi, new species

Named in honor of the discoverer of the
type, Mr. Ralph Mefferd.

TyrE: A well—preserved skull with jaws,
the arch and spine of a vertebra, several
scutes, and a hyoidean bone, F A M.N.H.
No. 7016.

CHArACTERS: The characters of the
genus Alligator; external narial aperture
broader in proportion to its length than
in A. massissippiensis, and its anterior
portion is nearer the tip of the snout; the
lateral margins of this aperture are dis-
tinctly elevated above the surrounding skull
surface, contrasting with the condition in -
A. mississipprensis and A. thomsoni. The
superficial channeling of the snout is more
pronounced than in any other known alli-
gator. A depression between the anterior
portions of the orbits is deeper than in any
other alligator and resembles the condition
present in the South American caimans.

The premaxillary foramen on the palate
is oval instead of pear-shaped as in A. mis-
stssippiensts and A. thomsoni. The pala-
tine fenestrae are more regularly oval than
in the two species just mentioned, and their
long axes are more nearly parallel with the
long axis of the skull.

Type Locaurry anp Leven: Cherry
County, Nebraska, George Sawyer Ranch;
S.E.1/,Sect. 5, T.31 N., R. 30 W.; upper
portion of Ash Hollow formation, Middle
Pliocene.

DESCRIPTION OF TYPE MATERIAL

The general form of the skull is similar
to that of Alligator mississippiensis and
A. sinense. The external narial aperture
is slightly broader in proportion to its

1 Contributions to the Osteology, Affinities, and
Distribution of the Crocodilia. No. 40.

length than in A. massissippiensts. The
anterior border of the aperture is nearer
the tip of the snout, the anterior bar of the
premaxillaries being somewhat more slen-
der. The lateral margins of the aperture,
especially in their posterior portions, are
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very distinctly elevated above the sur-
rounding areas, much more so than in A.
mississippiensis, A. sinense, or A. thomson.
In this character the species resembles A.
megrewt, from the Nebraska Miocene. The
median septum of the aperture is of the
usual alligatorid form.

The degree of vertical festooning of the
snout is less than in A. sinense, while the
channeling of the snout is more pronounced
than in any other species of Alligator. The
sutures between the premaxillaries and
the nasals are more oblique than in A.
massissippiensts. The usual alligatorid re-
lations of nasals, prefrontals, and lacri-
mals, the lacrimals being shut out of con-
tact with the nasals by the anterior exten-
sions of the prefrontals, are definitely pres-
ent.

The orbits are relatively longer in pro-
portion to their breadth than in A. stnense.
The inner borders of the orbits are strongly
enrolled toward the midline of the skull
. along the entire length of the orbits, mak-
ing two prominent ridges. These ridges
almost meet each other near the central
points of the orbits and then diverge in the
anterior direction, partially enclosing a tri-
angular depressed area between the anter-
ior portions of the orbits. This depressed
area is comparable to the similar, but pos-
teriorly rounded, depression at the base of
the snout in Caiman crocodilus. The ridges
extend forward on the snout, anterior to
the front ends of the orbits, much as in
Crocodylus porosus. External to these
ridges, and parallel with them, are fore and
aft depressions, chiefly on the maxillaries,
but also partially on the lacrimals.

The anterior part of the snout is dis-
tinctly pitted, the posterior part only
slightly so, agreeing closely with the condi-
tion in A. mississippiensis.

The interorbital plate is relatively
broader than in the Florida alligator, but
is relatively narrower than in A. thomsoni
and A. sinense. The lower postorbital bar,
composed of elements of jugal and postor-
bital bones, is relatively stouter than in 4.
mississippiensts, the lateral temporal
fenestrae are similar to those of the latter
species.

The supratemporal fenestrae are similar
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to those of A. mississippiensis, but the in-
terfenestral plate is slightly broader, rela-
tively, and its edges are uprolled more.
The supraoccipital bone is shorter and
broader than in the Florida alligator and
as in that species does not appear on the
superior surface of the skull. On the palate
the characters of the premaxillary foramen
are obscured somewhat by distortion, but
the portions of its boundaries that are pre-
served indicate that it was oval rather than
pear-shaped as in A. mississippiensis and
A. thomsonz. It is relatively larger than in
A. sinense.

The palatine fenestrae are long and nar-
row. They are longer in proportion to their
breadth than in A. sinense. They appear
to be more regularly oval than in A. mis-
sisstppiensis and A. thomsoni. Their long
axes are more nearly parallel with the long
axis of the skull than in those species. The
internal narial aperture is relatively large;
its postero-external borders are elevated
into distinct ridges.

The posterior processes of the premaxil-
laries are less acute than in A. sinense.
Each premaxillary bone contains five alve-
oli. Of these the first and second are very
small, the fifth is slightly larger than these,
the third is substantially larger than the
fifth, and the fourth is much larger than the
third; the fourth is also equal in size to, if
not larger than, the fourth maxillary alveo-
lus.

This is in contrast with the condition in
A. mississippiensis, in which the third and
fourth premaxillary alveoli are approxi-
mately equal in size; it is in agreement,
however, with the condition in A. thom-
soni. The fourth premaxillary tooth of
the left side is preserved. It agrees in
characters with the corresponding tooth of
A. thomsoni, being short and stout; it is
shorter than the fourth premaxillary tooth
of A. mississippiensis.

The short maxillo-nasal sutures resemble
those of A. sinense. There appear to be 14
alveoli in each maxillary. These increase in
size regularly from the first, which is very
small, to the fourth, which is the largest
in the skull. These four are closely spaced
as in most alligators. The fifth is equal in
size to the second and is distinctly separated
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from the fourth. The sixth, seventh, and
eighth alveoli are small and are close to-
gether, although they are not confluent.
Posterior to the eighth the alveoli are of
moderate size and are essentially confluent
with each other. The ninth, tenth, and
eleventh teeth of the right maxillary are
preserved, also all of the teeth of the left
maxillary except the ninth and the four-
teenth. The first maxillary tooth is very
small. It is slender in proportion to its
height. It is rather bluntly curved and it
appears to bend rather abruptly inward
near the tip; it is faintly bladed on its an-
terior and posterior edges. The second
tooth is distinctly larger than the first,
and its crown is somewhat triangular in
shape. It is comparatively thin and is dis-
tinctly bladed on its anterior and posterior
margins; it is sharp, is slightly curved in-
ward, and exhibits very faint striations.

The third maxillary tooth resembles the
second in most characters except that it is
much larger; its striations are less dis-
tinet—in fact they are scarcely distinguish-
able. The surface of the crown near the
tip is slightly roughened. The blades are
very distinct, the anterior blade being par-
ticularly so; the constriction near the an-
terior edge to form the blade is great enough
to produce a distinct groove on the antero-
internal surface of the tooth. The large
fourth tooth bears a distinct resemblance
to the third except that it is much larger.
The groove setting off the anterior blade
from the internal surface is somewhat more
conspicuous. This tooth, which is defin-
itely the largest in the series, is less rounded
in cross section than the corresponding
tooth in A. massissipprensis.

The fifth tooth, present on the left side,
is an immature tooth that had recently re-
placed a predecessor, and only the tip is
visible. It resembles the second somewhat
in size and characters, but is slightly more
stoutly constructed, and is more distinctly
striated. The sixth maxillary tooth is
small and blade-like; it is distinetly stri-
ated and its lateral dimension is very small.
The seventh maxillary tooth resembles the
sixth in all essential characters. The eighth
is not preserved on either side of the speci-
men. The ninth, tenth, and eleventh are
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present on both sides, and the twelfth and
thirteenth are present on the left side only.
These teeth are all much larger than the
sixth and seventh. They are all short-
crowned and flattened; they are blunter
than the teeth farther forward, and do not
curve inward as the latter do. The ninth
is of medium size, the tenth is quite large,
more or less equaling the third maxillary
tooth in size, and is distinctly exceeded in
size only by the fourth. The eleventh,
twelfth, and thirteenth maxillary teeth are
small, close together, and subequal in size.
The fourteenth is not preserved on either
side.

The nasal bones extend backward beyond.
the level of the anterior borders of the or-
bits. They are separated from each other
at their posterior ends by the anterior proc-
ess of the frontal. They differ in this re-
spect from A. sinense and A. mississippren-
sts. The frontal bone is excluded from par-
ticipation in the anterior borders of the
supratemporal fenestrae by a narrow trans-
verse bar of the parietal as in other species
of Allzgator.

The left ramus of the lower jaw is com-
plete, and the right ramus is nearly so.
The symphysis extends back to the level of
the fifth mandibular teeth. The portion of
the jaw posterior to the tooth row is slightly
shorter than the tooth row itself. The post-
articular process is short. The splenials
appear not to reach the symphysis. The
extent of festooning of the jaw margins is
slight. The external mandibular fenestrae
are large.

There were apparently 21 teeth in each
ramus. These were arranged in the order
of position with respect to size and shape
as follows: The first is large, acuminate,
distinctly curved inward, and is distinctly
bladed on its anterior and posterior edges.
The second and third are of moderate size.
These teeth are considerably shorter than
the first, and the anterior and posterior
blades are much less conspicuous. The
fourth is the largest tooth in the lower jaw.
It is elongate, compressed oval in section,
with anterior and posterior blades. All of
these teeth are spaced moderately far apart
from each other; the fourth is moderately
far from the fifth.
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TABLE 1

MEASUREMENTS OF Alligator mefferdi, NEw Species, F:A.M.N.H. No. 7016
(Measurements in millimeters)

Length of skull, tip of snout to supraoceipital.............. ... ... ... ... 287
Length of skull, tip of snout to occipital condyle............... .. ... .. ... .. ..... 298
Length of SNOUb. . ... vttt e i e e 171
Length of right orbit. . ... ... i i i e e 63
Length of left orbit...... ... ... . i e 63
Length of external narial aperture.............. ... ... ittt 34
Length of left supratemporal fenestra........... ... ... .. .. it 22
Length of cranial table......... ... ... i i e 57
Breadth of skull across premaxillary-maxillary suture at sides......................... 93
Breadth at fourth maxillary teeth............. ... it 123
Breadth of Snout at base. ....... ..ottt e 135
Breadth of interorbital plate.......... ... ... ... e 27
Breadth of right orbit............ . i e 38
Breadth of left orbit......... ... e 41
Breadth of left supratemporal fenestra............. ... .. i 29
Breadth of skull across quadrates (estimated fromoneside).......................... 170
Breadth of interfenestral plate............. ... . i e e 10
Breadth of cranial table, anterior end (estimated from oneside)...................... 85
Breadth of cranial table, posterior end (estimated from oneside)...................... 86
Breadth of parietal bone along posterior border of cranial table....................... 34
Length of palate, tip of snout to anterior ends of palatine fenestrae.................... 134
Length of maxillaries, midline of palate............ ... .. .. ... . i, 77
Length of palatine, midline........... ... ... i it 94 est.
Length of premaxillary fenestrae. ... .. .. ...ttt 27
Length of left palatine fenestra, estimated............. .. ... .. ... .. .. .. . i, 68
Length of left tooth row (distorted) . .......... ... ... i iiiiiiiiniinnnn.. 198
Length of right tooth row (distorted)............ ...ttt i, 200
Length of interfenestral plate between palatine fenestrae............................. 35
Length of pterygoid along midline........... ... ... .. 45
Length of internal narial aperature.......... ... ... .0ttt 23
Breadth of internal narial aperature............. ...ttt 15
Breadth of pterygoids. .. ...ttt e 123
Length of left ramus of mandible, complete................ ... ... i, 360
Length of left mandibular tooth row........... ... .. ... .. i 176
Length of mandibular symphysis. ............i it 40
Length of external mandibular foramen............. ... .. .. ... .. . . . i, 67
Height of left ramus at external mandibular foramen................................ 34
Height of left ramus, maximum. ..........uiuiiitn ittt ittt 67
Breadth of symphysis, Mmaximum...............o ittt 71
Breadth of left articular surface............ ...ttt 37
Length of crown of left fourth maxillary tooth.............. ... ... .. ... .. . ... ..., 17
Anteroposterior diameter of left fourth maxillary tooth......................... ... ... 10
Transverse diameter of left fourth maxillary tooth................. ... ... .. ........ 8
Length of crown of left tenth maxillary tooth............... ... .. .. .. .. ... .. o.. 10
Anteroposterior diameter of left tenth maxillary tooth.............................. 10
Transverse diameter of left tenth maxillary tooth............... ... ... ... ... ... .. 7
Length of crown of left first mandibular tooth............ ... .. ... .. ... ... .. .... 15 est.
Anteroposterior diameter of left first mandibular tooth.................... ... .. ... ... 9
Transverse diameter of left first mandibular tooth............... ... .. .. ... .. ....... 6
Length of crown of left fourth mandibular tooth............. ... ... ... ... ... ... ... 16 est.
Anteroposterior diameter of left fourth mandibular tooth............................. 10
Transverse diameter of left fourth mandibular tooth.................. .. ... ... ... ... 7
Length of crown of right fourth mandibular tooth............. ... ... ... ... ........ 18
Anteroposterior diameter of right fourth mandibular tooth. ......................... ' 10
Transverse diameter of left thirteenth mandibular tooth..................... ... ... ... 7
Breadth across diapophyses of an anterior dorsal vertebra............................ 77
Breadth across prezygapophyses of Same. ... ...........cotiiii i 40
Breadth across postzygapophyses of same................ .. 42 est.

Height of spine above neural arch-centrum suture............... ... ... ... .t 68
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The fifth to the eleventh teeth, inclu-
sive, are small; their crowns are triangular
and flattened; they are close together, but
their alveoli are not confluent. The twelfth,
thirteenth, and fourteenth teeth are large,
the thirteenth approaching the fourth in
size. These teeth have crowns of only
moderate height, but their anteroposterior
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dimensions are great so that their external
surfaces are large. Posterior to the four-
teenth the teeth are all low crowned, flat,
with their crowns longer anteroposteriorly
than they are high. They become progres-
sively lower and blunter in the posterior
direction. The alveoli of these teeth are
confluent.

TABLE 2
RaTios
A. mefferdi  A. thomsoni A. mississippiensis A. sinense
F:AMNH. AMNH. AMNH. AMNH AMNH.
No. 7016 No. 1736 No. 9043  No. 23892 No. 7122
Length of snout ’
Length of skull, tip of snout
to supraoccipital 0.595 0.540 0.636 0.549 0.640
Length of snout
Length of skull, tip of snout
to occipital condyle 0.577 0.530 0.630 0.539 0.630
Breadth of snout at base
Length of snout 0.800 0.988 0.682 0.831 0.780
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REEZENT A.sinensis

A.mississippiensis
PLEISTOCENE ‘

‘PLIOCENE A.mefferdi.

MIOCENE A.thomsoni

A.mcgrewi
A.olseni

A.prenasalis
OLIGOCENE

Fig. 7. Interpretation of the phylogenetic relations of species of the genus Alligator.



