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ADVERTISEMENT, 

The scientific publications of the United States National Museum consist of 
two series, the Proceedings and the Bulletins. 

The Proceedings, the first volume of which was issued in 1878, are intended 
primarily as a medium for the publication of original, and usually brief, papers 
based on the collections of the National Museum, presenting newly-acquired facts 
in zoology, geology, and anthropology, including descriptions of new forms of 
animals, and revisions of limited groups. One or two volumes are issued annually 
and distributed to libraries and scientific organizations. A limited number of 
copies of each paper, in pamphlet form, is distributed to specialists and others 
interested in the different subjects as soon as printed. The date of publication is 
printed on each paper, and these dates are also recorded in the tables of contents 
of the volume. 

The bulletins, the first of which was issued in 1875, consist of a series of sepa- 

rate publications comprising chiefly monographs of large zoological groups and other 
general systematic treatises (occasionally in several volumes), faunal works, reports 
of expeditions, and catalogues of type-specimens, special collections, etc. The 
majority of the volumes are octavos, but a quarto size has been adopted in a few 
instances in which large plates were regarded as indispensable. 

Since 1902 a series of octavo volumes containing papers relating to the botanical 
collections of the Museum, and known as the Contributions from the National Her- 

barium, has been published as bulletins. 
The present work forms No. 73 of the Bulletin series. 

RicHarD RATHBUN, 

Assistant Secretary, Smithsonian Institution, 
In charge of the United States National Museum. 

Wasuineton, D. C., June 1, 1910. 
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AN ACCOUNT OF THE BEAKED WHALES OF THE FAMILY ZIPHIDA 

IN THE COLLECTION OF THE UNITED STATES NATIONAL 

MUSEUM, WITH REMARKS ON SOME SPECIMENS IN OTHER 

AMERICAN MUSEUMS. 

By Freperick W. TRvE, 

Head Curator, Department of Biology, U. S. National Museum. 

INTRODUCTION. 

The beaked whales belonging to the family Ziphiide are, with the exception 

of the bottle-nosed whales of the genus Hyperoddon, among the rarest of cetaceans. 

Of the three genera Mesoplodon, Ziphius, and Berardvus, so far as I have been able 

to ascertain from published records, specimens representing about one hundred 

individuals are known, and somewhat more than one-half of these belong to the 

first-named genus. Berardius is the rarest genus, only about fourteen specimens 

having been collected thus far. The U. S. National Museum contains specimens 

representing some twenty-five individuals of the three genera, or about one-fourth 

of the material at present available. Among these are six specimens of the genus 

Berardius, or nearly half of all that have been recorded thus far. 7 

The most important addition to the knowledge of these whales made during 

the last quarter century was the discovery of representatives of the three genera 

Mesoplodon, Ziphius, and Berardius, at Bering Island, in the North Pacific, by Dr. 

Leonhard Stejneger, whereby the known range of the family was very greatly 

extended. ‘Two of the forms were described by Doctor Stejneger in 1883, and the 

third by myself from a skull which he collected. About one-half of the material 

which the Museum possesses consists of that collected by Doctor Stejneger in Bering 

Island and that from the same locality presented by Mr. Nicholas Grebnitzki, Rus- 

sian governor of the Commander Islands. : 

About six years ago the National Museum received information and specimens 

from correspondents showing that the range of the three genera found at Bering 

Island extends to the eastern North Pacific, one genus (Ziphius) having been 

observed at Kiska Harbor, Alaska, another (Mesoplodon) at Yaquina Bay, Oregon, 

and the third (Berardius) at St. George Island, Pribilof Group, Alaska, and near 

Cape Mendocino, California. 
1 
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On the east and west coasts of the United States the only occurrences of beaked 
whales known to me are as follows: 

EAST COAST OF THE UNITED STATES. 

Mesoplodon bidens: 
Nantucket Island, Massachusetts. 1867. Skull in the Museum of Comparative Zoélogy, Cam- 

bridge, Massachusetts. 

Mesoplodon europxus: 
Atlantic City, New Jersey. March 28, 1889. Young male. Skeleton, cast, photographs, and 

viscera in the National Museum. 

North Long Branch, New Jersey. July 22, 1905. Adult female. Skull in the Museum of 
Comparative Zoélogy, Cambridge, Massachusetts. 

Mesoplodon densirostris?: 
Annisquam, Massachusetts. August, 1898. Young female. Skeleton in the Museum of the 

Boston Society of Natural History. 

Ziphius cavirostris: 

Charleston, South Carolina. 1865 (?). Young female. Skeleton in the National Museum. 
(Type of Z. semijunctus. ) 

Barnegat City, New Jersey. October 3, 1883. Adult female. Skeleton and cast in the 

National Museum. 

St. Simon Island, Georgia. 1893. Male (?). Known from a photograph; only a few bones 
preserved. 

Newport, Rhode Island. October, 1901. Adult male. Skeleton and photograph in the 
National Museum. 

Hyperoédon ampullatus: 
New York Bay, New York. 1822. Female (?). Not known to have been preserved. 

North Dennis, Massachusetts. January, 1869. Male. Skeleton in the Museum of Compara- 

\ tive Zodlogy, Cambridge, Massachusetts. 

Newport, Rhode Island. 1869. Female. Skullin Museum of the Academy of Natural Sciences, 
Philadelphia. 

WEST COAST OF THE UNITED STATES. 

Mesoplodon stejnegeri: 

Yaquina Bay, near Newport, Oregon. February 15 (?), 1904. Adult. Skull in the National 
° Museum. 

Ziphius cavirostris: 

Kiska Harbor, Alaska. September, 1904. Known only from photographs. 

Berardius bairdii: 

St. George Island, Pribilof Group, Alaska. June, 1903. Adult female. Skeleton in the 
National Museum. 

St. George Island, Pribilof Group, Alaska. June, 1903. Young male. Skeleton in the 
National Museum. 

Centerville Beach, near Ferndale, California. October, 1904. Adult male. Skeleton in the 

National Museum. 

Alaska or California (?). Skull formerly in museum of the Alaska Commercial Company, San 
Francisco. ‘ 

Trinidad, California. January 30, 1905. Not preserved; perhaps not this genus. 

St. George Island, Pribilof Group, Alaska. August 21,1909. Female. Probably not preserved. 
Reported by Maj. Ezra W. Clark. 
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DESCRIPTIONS OF SKULLS AND SKELETONS OF ZIPHIOID WHALES. 

Genus MESOPLODON Gervais. 

Of this genus the National Museum has four specimens; namely, (1) a skull 

(Cat. No. 21112, U.S.N.M.) obtained at Bering Island, North Pacific Ocean, in 1883, 

by Dr. L. Stejneger, and made the type of the species Jf. stejnegeri True; (2) a 
skull and photographs (Cat. No. 143132, U.S.N.M.) of the same species, from 
Yaquina Bay, Oregon, obtained in exchange from Mr. J. G. Crawford in 1904; 
(3) a skeleton, cast, and photographs of a young male (Cat. No. 23346, U.S.N.M.), 

hitherto supposed to represent J. bidens, caught at Atlantic City, New Jersey, in 
1889; and (4) a skeleton of an adult (Cat. No. 49880, U.S.N.M.) from the Chatham 

Islands, New Zealand, representing M. grayi.¢ 
In addition to this material, | have had the privilege of examining two skulls 

belonging to the Museum of Comparative Zodlogy, and hitherto supposed to rep- 
resent J. bidens, and two skeletons belonging to the American Museum of Natural 

History. Of these last, one is that of an adult and was purchased by the American 
Museum under the name of M. layardi, but was subsequently recognized to be a 
new species and was described by Mr. Andrews, under the name of Mesoplodon 
bowdoini. The other is that of a young individual, and has been iabeled J. grayi. 

As already noted by Dr. G. M. Allen,’ only four specimens of Mesoplodon have 
been recorded hitherto from the Atlantic coast of the United States. These are: 

1. An adult, sex unknown, but probably female, 16 feet long, found at Nan- 
tucket, Massachusetts, in 1867, and recorded by Prof. L. Agassiz.© The skull of 

this individual is in the Museum of Comparative Zoélogy, Cambridge, Massachusetts. 
2. A young male, 124 feet long, captured at Atlantic City, New Jersey, March 

28,1889. The skeleton (Cat. No. 23346, U.S.N.M.) is in the National Museum. 

3. A young female, 12 feet 2 inches long, stranded at Annisquam, Massachusetts, 
August, 1898, and recorded by the late Alpheus Hyatt.¢ The skeleton is in the 
museum of the Boston Society of Natural History. 

4. An adult female, said by fishermen who measured it to have been 22 feet 
long, entangled in pound nets at North Long Branch, New Jersey, July 22, 1905, 
and recorded by Dr. Glover M. Allen.¢ The cranium of this individual is preserved 
in the Museum of Comparative Zoélogy. The rostrum and mandible, which were 
originally obtained, were afterwards destroyed by accident. 

_ Ihave examined all this material. Writers who have had occasion to mention 
these four specimens thus far have referred them tacitly to Mesoplodon bidens 
(Sowerby), but, after a careful study of them, I have ascertained that while the 

Nantucket specimen belongs to that species, the Atlantic City and Long Branch 

@ As this species is well known, the skeleton is not described in this paper. 

b Amer. Nat., vol. 40, 1906, p. 366. 

¢ Proc. Boston Soc. Nat. Hist., vol. 11, 1866-68, p. 318. 

d idem, vol. 29, 1899, p. 9. 

e Amer. Nat. vol. 40, 1906, p. 357. 
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specimens represent Mesoplodon europzeus (Gervais). This is a very interesting dis- 
covery, because the latter species has been known hitherto only from a single skull, 
and its validity has been frequently questioned. The Annisquam specimen, as will 
be seen later, presents characters which appear to ally it to M. densirostris. 

MESOPLODON BIDENS (Sowerby). 

Physeter bidens SowERBy, British Miscell., 1804, p. 1; Trans. Linn. Soc. London, vol. 7, 1804. 

p. 310. 
Delphinus sowerbensis BuatnvittE, Nouv. Dict. Hist. Nat., 2d ed., vol. 9, 1817, p. 177. 

Delphinus sowerbyi DEsMAREST, Mammalogie, pt. 2, 1822, p. 521. 

The only specimen from the Atlantic coast of the United States which can 
with certainty be referred to this species is the one from Nantucket mentioned on 
page 3. Prof. L. Agassiz’s original notice of it is so brief that it is quoted in full 
below: 

Professor Agassiz also brought to the notice of the Society the discovery of a Cetacean, new to 

America. The skull was exhibited, and its peculiar features pointed out. It was obtained on the 

coast of Nantucket by Messrs. H. M.and S.C. Martin, of Roxbury. It belonged to the genus Mesoplodon, 
as characterized by Gervais, and ought to be separated from the fossil Ziphius, described by Cuvier. 

Professor Agassiz, however, questioned whether Mesoplodon was not identical with Delphinorhynchus, 

previously described by De Blainville. The specimen found at Nantucket measured 16 feet in length.¢ 

SKULL. 

The skull of this Nantucket specimen, which I have before me, is thoroughly 
adult. That the specimen is a female is probable from the fact that the teeth (one 
of which is preserved), though fully developed, are only two-thirds as broad and 
three-fourths as long as those of Sowerby’s specimen (the type of the species), 
which was an adult male.’ The skull is 765 mm. long, and about 30 mm. are lack- 
ing from the end of the beak, so that the original length was about 795 mm. It 
appears to be, therefore, rather the largest skull of the species of which there is any 
record. The specimen itself, according to Dr. J. A. Allen, was 16 feet 3 inches 
long. The largest European skull appears to be the one in the Edinburgh Museum, 
described by Sir William Turner in 1872.4 The length of this is 749 mm. The 
specimen was a female, but though the skull is so large, the mesirostral cartilage was 
not ossified, and the individual was, therefore, probably not thoroughly adult. 
Two other European specimens, of which the total length was almost identical 
with that of the Nantucket specimen, were (1) the adult female obtained at Over- 

strand, England, in 1892, and recorded by Southwell and Harmer (length 16 feet 

@ Proc. Boston Soc. Nat. Hist., vol. 11, 1866-68, p. 318. 

+ One of the teeth of Sowerby’s specimen is figured by Lankester in Trans. Roy. Micr. Soc., new 

ser., vol. 15, 1867, pl. 5, figs. 1, 2. 

¢ Bull. Mus. Comp. Zodl., vol. 1, 1869, p. 205. 

@Trans. Roy. Soc. Edinburgh, vol. 26, 1872, p. 771. 

€ Zoologist, ser. 3, vol. 17, Feb., 1893, p. 42; Ann. and Mag. Nat. Hist., ser. 6, vol. 11, 1893, p. 275. 
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2 inches, straight); (2) the adult male obtained at Brodie House, Scotland, in 
1800, and recorded by Sowerby? (length 16 feet). The length of the skull is not 
given for either of these specimens. The adult male obtained at Rugsund, Norway, 
in 1901, and recorded by Grieg, was only 15 feet 1 inch long, but some of the 
measurements of the skull are as large as, or even a little larger than, those of the 
Nantucket skull. The total length of the skull was not given, as the end of the 
beak was lacking. 

Grieg’s figures of the Rugsund skull afford a very satisfactory basis for com- 
parisons between that specimen and the Nantucket skull (Pl. 1, fir. 1). Both 
skulls show the comparatively narrow frontal region, the moderately developed 
tubercle anterior to the anteorbital notch, and the low maxillary ridge, which are 
characteristic of the species. In both skulls the anterior prolongation of the eth- 
moid is lanceolate and flat, but in the Rugsund skull the apex is truncated. In 
the latter also the posterior end of the mesirostral ossification is divided into three 
longitudinal sections by two lateral and somewhat divergent grooves, while in the 
Nantucket skull there is only a single median groove. These differences may safely 
be regarded as individual. Toward the distal end the surface of the ossification in 
the Nantucket is pitted and irregular and descends much below the level of the 
premaxille. It ends distally at the same point with the vomer. In this skull the 
proximal end of the premaxille and adjoining plate of the maxille are somewhat 
less reflexed than in the Rugsund skull. The shape of the superior margin of the 
supraoccipital is alike in both. 

: There are no well-defined differences in the relative thickness of the beak at the 
base or in the form and position of the visible portion of the palatines, but in the 
Nantucket skull the mass of the combined frontal and lachrymal anterior to the 
orbit is less rounded and more triangular than in the Rugsund skull. The temporal 
fosse also have a postero-superior angular enlargement not seen in the latter. 

In the Nantucket skull the rostral portion of the premaxille is high and at the 
distal end vertical. The superior profile is somewhat convex, and the superior free 
margin rounded proximally, but sharp distally. The least distance between the 
free margins is 10 mm. 

The pterygoids are cut off from the maxille anteriorly by a very narrow band 
of the palatine, which connects with a broad band externally and a lanceolate seg- 
ment internally. The inferior pterygoid ridges diverge anteriorly. The broad sur- 
face internal to them is concave. The external border of the pterygoid sinus is 
nearly straight. An elongated, fusiform section of the vomer is visible on the infe- 
rior surface of the beak at the middle for a distance of 158 mm., and a small lozenge- 
shape section, ill defined, is visible between the pterygoids and palatines. (Pl. 4, 
fig. 1.) 

The expanded anterior end of the malar is rhomboidal in form, with an external 
free margin 11 mm. long. Anteriorly it does not form part of the margin of the 
anteorbital notch. 

@Trans. Linn. Soc. London, vol. 7, 1804, p. 310. 

+ Bergens Mus. Aarb., 1904, no. 3. 
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The lachrymal is irregularly oblong, with an external free margin 35 mm. long 
and 12 mm. thick. The distance from the anteorbital notch to the anterior end of 
the orbit is 60 mm. (PI. 7, fig. 1.) 

The lateral free margins of the basioccipital are extended posteriorly beyond 
the exoccipitals, which is a character indicative of age. 

The supraoccipital has a distinct median ridge, with a longitudinal depression 
on each side, bounded externally by a prominent convexity. (PI. 10, fig. 1.) 

MANDIBLE. 

The mandible is slender, with a very elongate symphysis, which measures 237 
mm. The inferior outline of the ramus is strongly concave at the middle and 
slightly convex posteriorly, while the symphysial portion is bent upward. The 
superior outline is concave both behind and before the tooth, and also immediately 
anterior to the coronoid process. At about the beginning of the posterior fourth 
the outline is convex, and the mandible at this point is nearly as deep as at the 
coronoid process. The superior surface of the symphysis slopes down on each side 
to the median line, but each half of the surface is itself nearly plane. (Pl. 11, figs. 

1, 2, and 5.) 

The alveolar groove anterior to the tooth is very distinct throughout and is 

without septa and open at the bottom. It ends distally in a rounded aperture 
6 mm. in diameter, below which are several small foramina. These lead to a very 

large canal which occupies all the symphysial portion of the mandible, the walls, 

being comparatively thin. Behind the tooth the alveolar groove becomes nar- 
rower gradually and disappears in a length of about 140 mm. 

The mental foramen is situated in line with the anterior base of the tooth, and 

is confluent with a groove which extends forward for about SO mm. A rather 

shallow groove runs along the inferior margin of the symphysis. 
The coronoid process is erect and rounded, and is joined by a horizontal ridge 

anteriorly. 
TEETH. 

The mandibular tooth, which is shown in PI. 2, fig. 3, is preserved on the right 
side only. Its dimensions are as follows: Length anteriorly in a straight line, 75 
mm.; length from the apex to the posterior end of the root, straight, 60; greatest 

antero-posterior breadth, 28; transverse thickness, 10; height of apex above 
internal superior margin of jaw when tooth is in situ,” 22; antero-posterior length 
of base of exposed portion, 30; distance from anterior end to posterior end of root, 

37; greatest height of the exposed dentine crown, above the cement, 14; length 

of the base of the dentine crown, 12. 
This tooth, as already stated, is only two-thirds as broad and three-fourths 

as long as that of Sowerby’s Brodie House specimen (the type of the species), 
which was an adult male, and leads to the belief that the Nantucket specimen was 
a female. This is in a manner confirmed by the Rugsund specimen, which was an 
adult male and had teeth as large as Sowerby’s specimen. It has to be remarked, 

a The external margin is broken at this point. 
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however, that in the Overstrand, England, specimen (1892), which was an adult 
female, the teeth did not project beyond the gums. Messrs. Southwell and Harmer 
say regarding it: 

The jaws were apparently completely edentulous, and although it was possible to feel through the 
cums a slight prominence on either side in the position of the teeth of the male, we could not by this 
means definitely satisfy ourselves with respect to this point, nor were we able to ascertain the presence 

of any other rudimentary teeth in either jaw. The evidence which exists on this subject is favourable 

to the view that the female of this species is not provided with any teeth which are large enough to 

pierce the gums.@ 

It is probable that the teeth in the Nantucket specimen, though quite large, 
did not project beyond the gums any considerable distance. The external border 
of the alveolar groove behind the tooth is only 20 mm. below the apex of the tooth, 
and it is not unlikely that the gums in a specimen of this size had nearly that thick- 
hess, so that only the tip of the tooth would project beyond them. Though the 
apex is acute, if has a flat abraded surface anteriorly, which, however, is but 4 mm. 

long. It seems probable, on the whole, that the teeth in the female may be quite 
large without projecting more than a few millimeters beyond the gums. 

In shape the tooth of the Nantucket specimen is almost identical with that of 
Sowerby’s Brodie House adult male, as figured by Lankester. The dentine at the 

apex is more nearly white than the cement which surrounds it. The superior 
margin of the latter is not a plain ring, but sends upward a papilliform projection 
on each side. The dentine itself has two vertical grooves on each side. The root 
of the tooth ends very obliquely and is rugose and irregular. The cavity is closed. 

Grieg remarks as follows regarding the structure of the teeth of the Rugsund 
specimen: 

Sections and microscopic preparations of the alveolar tooth of this whale show that its apex consists 

of dentine, within which is found an inner pulp cavity 4 mm. long and 1 mm. broad. The dentine, 

the structure of which agrees with that which Turner found in Mesoplodon bidens and Mesoplodon layardi, 
is yellowish white, with the exception of the part nearest the pulp cavity, which is yellowish brown. It 

seems to correspond most closely to what Ray Lankester called osteodentine. Throughout the tooth the 
dentrine is covered with a very thin layer of shining white enamel. The enamel is, however, lacking on 

the front of the tooth, having probably been worn away. A section through the middle of the tooth, at 
right angles with the V-shaped furrow, shows a yellowish cement layer from 3 to 5 mm. broad, which is, 

however, worn away on the front of the tooth. Within the cement layer is a white, amorphous, calcareous 
mass, forming a band from 1.5 to 3.5.mm. broad, which appears to correspond to Ray Lankester’s ‘‘glob- 

ular matter” and Turner’s ‘‘modified vasodentine.’’ The mass seems to agree most closely with Ray 
Lankester’s ‘‘globular matter,’’ as it has ‘‘no structure excepting an indistinct botryoidal character visi- 

ble with a low magnifying power.’’ The core of the tooth consists of dentine, the inner layer of which 

is brownish, while the outer is rather whitish yellow. As above mentioned, the dentine is visible on 

the front of the tooth, since both the cement and the amorphous, calcareous mass are worn away. More- 
over, it is clear that on the front of the tooth the dentine is not covered by enamel. The pulp cavity is 
reduced to a fine pore. A section across the root of the tooth shows an outer yellowish cement layer, 
from 2 to 5 mm. broad, while the interior of the tooth is filled with a white, amorphous, calcareous mass, 

which is interspersed with thin yellowish lamelle of dentine. Here and there, also, thin lamelle are 
seen to extend from the outer cement layer into the white, amorphous, calcareous mass. The dentine 
lamelle appear to be identical with what Ray Lankester calls osteodentine. No pulp cavity is visible 
in the root of the tooth.) 

a Ann. and Mag. Nat. Hist., ser. 6, vol. 11, 1893, p. 277. 

b Bergens Mus. Aarb., 1904, No. 3, pp. 27, 28. 
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The dimensions of the Nantucket skull are given in the following table in 
comparison with those of seven European skulls of MZ. bidens. Dimensions of the 
Annisquam, Massachusetts, skull are also added for purposes of comparison, although 
it represents another species (see p. 9). 

Dimensions of eight skulls of Mesoplodon bidens and one skull of M. densirostris (?). 

M. den- 
M. bidens. siros- 

tris (?). 

| 

toeket, Feo Rug- | yasire,|Vaniol-|Lande-| quam, 
Measurements. Massa- . Coy Nor- : ang ae Nor- | men, | nes, Massa- 

ehu- | iavo’ | way. | tear’ | w ae way, |Sweden| Nor- | chu- 
setts, Turner 1895, Turner 1901, 1869, 1881, way, setts, 
1867, famaler Grieg, male 4 Grieg, Malm, | Malm, | 1895, 1898, 

M.C.Z., | female? male | male | Grieg,| True, 
female ?)¥°URE-?| young. | 2dult. nae (No. 1).|(No.2).| male. | female 
adult. @) . young. 

| —| 

mm. | mm. mm. mm. | mm. mm. mm. mm. mm. 
Motalilength. .ccccescesece see! 6765+ 749 620) | 74S o lh Sees cn 733 740 660 ¢ 622 

Length of rostrum........... b 483+ 489 400 |isccceos|ieccsee 485 500 410 e377 

Tip of beak to end of ptery- 

0) (eee ee eee bd607+ O72 ercciseten| ssa aewsid| veneaeas 582 590 517 ed 466 

Height from vertex to ptery- 

E0) (+ (SP ene Pe See eS 277 P23 il eae 254 267 272 258 235 248 

Breadth between orbits...... e277 286 £254 | 267 292 293 253 1260 [278] 

Breadth between zygo- 

matic processes ...........- 289 292 262 | 292 295 298 270 268 266 

Breadth at maxillary 

NOtChessse.tese-eesecese 184 197 |- 175 [166] 
Breadth of beak at middle...) 42 51 940 38 

Depth of beak at middle..... OOS | eran ee 433 51 

Greatest breadth of pre- 

maxille proximally ....... 131 127 115; 114 116 | 129 124 122) ceasaswinve 

Greatest breadth of pre- 

maxill# in front of ante- 

TIOPMATES: Jaw sca ncse cn Sen 107 102 h104| 102 108 108 100 h76 92 

Greatest breadth of anterior 

MAES ts. 2.253 deSnseetcteaee 64)" | Joe castes 58ilPasehecs 53 | 50 50 50 39 
Length of temporal fosse....)| 90 |........J.....- Jes cas occleaicowee Vowicees sulcnme ames Ah 66 82 

Breadth between temporal 

foss®.......5 Seater Plo | aenossws| Saaaieeealsesceees|aerccus| tev gpestineseeerel sateen 208 

Breadth offoramen magnum. SOW “tS se ceveee [Rsseisitnalceaseees 49 56 54 80 46 

Length of mandible.......... | ¢651 44470 543 | 7464 =|........ 639 640 560: |eosseenees 

Length of symphysis. -| 237 241 1 ae pees 212 220 a Od eeesscers 

Greatest depth of mandible..| 106 | 114 92} 102 116 110 97 95 knvecscss- 
| | 

a The size of the teeth makes it quite certain that it is an adult female. 

> End of beak broken off about 30 mm. from tip. 

cRight side. Add 31mm. for breakage. 

4In median line. 

¢ At middle. 

J Between “‘suprafrontal processes of max.’’ 

9 Grieg’s fig., p. 18, shows 44 mm. 

h From Grieg’s fig., p. 18. 

“Length oframus.’”’ Length of mandible=699 mm. 

jIn Trans. Roy. Soc. Edinburgh, vol. 26, 1872, p. 776. 
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MESOPLODON DENSIROSTRIS (Blainville) ? 

Delphinus densirostris BLAINVILLE, Nouv. Dict. Hist. Nat., 2d ed., vol. 9, 1817, p. 178. 

Ziphius seychellensis Gray, Zo6l. Erebus and Terror, 1846, p. 28. 

The skull of the specimen from Annisquam, Mass., (PI. 1, fig. 2) is, I regret 
to say, in rather poor condition. It is broken in the left orbital region, and all 
the bones, especially those of the beak, are warped by weathering. The proximal 
extremity of the left premaxilla is lacking and also the tip of the beak. 

The skull is obviously that of a young animal, as all the sutures are open and 
the surface of the occipital condyles is pitted, owing to imperfect ossification. 

Although the dimensions of the skull, with a few exceptions, agree well with 
those of young specimens of M. bidens, as shown by the foregoing table (p. 8), 
certain differences stand out conspicuously. The most salient of these is the depth 
of the beak as a whole and the depth and shape of the rostral portion of the pre- 
maxilla. The latter portion of the premaxille instead of being low, with a straight 
inferior margin, is very high, with the inferior margin strongly convex. At the 
middle of the beak the premaxillz are higher than the maxille on which they rest. 
It is true that the shape of the beak varies greatly with age in bidens and other 
species of Mesoplodon, but I do not find any evidence that such a change as is here 
indicated takes place in bidens. The form of the beak and of the rostral portion 
of the premaxille is that of M. densirostris. 

The beak is almost as broad at the base as in bidens, but the lateral free margin 
of the maxilla anterior to the anteorbital notch instead of continuing along the side 
of the beak nearly to the tip, as in bidens, ends at a point about 90 mm. in front 
of the line of the notch, beyond which the sides of the beak are vertical. 

The margin of the maxilla immediately anterior to the anteorbital notch is a 
little damaged, but there was apparently no strong tubercle at this point, and the 
surface of the maxilla, though convex, is not raised into a distinct ridge. In a 
young skull, however, one would not expect to find a high ridge. The palatines 
are visible from above, which is not the case in bidens. 

The maxillary foramen is situated a little in advance of the premaxillary 
foramen and is directed forward, and, as Dr. Glover M. Allen has pointed out, 

connects with a broad groove which runs forward along the triangular, horizontal 
portion of the maxilla at the base of the beak. The maxille are much broader 
behind the notch than in bidens, and the anterior end of the malar forms the bottom 

of the notch. The premaxille are noticeably constricted immediately in front of 
the premaxillary foramina, and the expanded portion just behind these foramina 
is nearly horizontal, with a low transverse ridge near the middle. The proximal 
end of the premaxille is nearly vertical. The anterior nares are noticeably small. 

The foramen magnum is large, with a trifoliate outline (Pl. 10, fig. 2). The palate 
at the proximal end presents a median ridge with a narrow groove on each side. 
The palatines extend as a broad band much beyond the pterygoids anteriorly. 
The vomer is visible below for a space of 142 mm. near the end of the beak. A 
very small piece is also visible at the base of the beak, between the palatines and 
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pterygoids. The inferior surface of the pterygoids is convex on the side adjoining 

the lateral free margin (PI. 4, fig. 2). 

This skull is peculiar in that there is no very distinct basirostral groove and that 

the basirostral ridge, as already stated, extends forward only about 99 mm. Below 

this ridge is a shallow broad groove which narrows rapidly forward and can be traced 

to the extremity of the beak, where it broadens out somewhat (PI. 7, fig. 2). 

While this skull agrees in size and in many of its proportions with similar skulls 

of M. bidens, it differs from that species and agrees with Jf. densirostris in the breadth 

across the anteorbital region, in the depth of the beak and its shape at the base, in 

the shape of the premaxille both distally and proximally, in the direction of the 

maxillary foramen, and the shape of the maxillary bone in front of the same, in the 

occupation of the base of the maxillary notch by the anterior end of the malar, in the 

absence of any distinct maxillary ridge above the notch, in the forward extension of 

the palatines, and in the shape of the foramen magnum. 

Flower states that there is a deep basirostral groove in M. densirostris,? but 

neither the figure in Gervais’ Zoologie et Paleontologie Frangaise,’ nor that in Van 

Beneden and Gervais’ Ostéographie des Cétacés,° shows such a groove. The con- 

formation of the base of the rostrum appears to be about the same as in the Annis- 

quam skull. 
In regard to differences between this skull and those of M/. densirostris it should 

be stated that in the latter the premaxillary foramina are situated farther apart, and 

that the maxillary foramina are situated considerably in advance of those of the 

premaxill instead of nearly in line with them. 

The Annisquam skull approaches .M/. ewropeus in several characters, but these 

are such as europeus shares with densirostris. The principal ones are the breadth 

of the maxilla in front of the orbits, the presence of the malar in the base of the 

anteorbital notch, and the convexity of a part of the inferior surface of the pterygoids. 

Dr. Glover M. Allen has given an account of the exterior, skeleton, and teeth of 

this specimen, from which the following particulars are extracted :? 

Regarding the Annisquam specimen no color notes were taken, but from a few small photographs 

in the possession of the Boston Society of Natural History, it appears evident that the ventral portion 

was of a lighter tint, and in one of the views a few oval whitish spots are seen on the side a trifle behind 

the middle portion of the body. Another view shows the convexity of the posterior margin of the flukes 

at the median point, as well as the prominent dorsal fin. The lower jaw protruded slightly beyond the 

upper. Measurements of this specimen, as noted by Professor Hyatt, are as follows: Total length, 12 

feet 2 inches; from anus to bight of flukes, 3 feet 4 to 6 inches; across flukes, 3 feet Linch; from tip of 

rostrum to angle of mouth, 1 foot 1} inches. The gular furrows were noted as about 10 inches long and 

from + to 4 an inch deep. 

The teeth of the Annisquam specimen barely projected above the alveoli of the jaws and are sharply 

mucronate. The basal portion of each, however, is more like that of the male’s tooth [M. europxus] 

in the slightly convex posterior outline and the forward extension of the anterior angle. * * * 

The Annisquam skeleton has 45 vertebrae. Four of the seven cervicals are fused. The atlas, axis, 

and third cervical are firmly anchylosed throughout, save for the lateral foramina for the passage of the 

a Trans. Zoél. Soc. London, vol. 10, 1878, p. 418. 

b Second ed., plate 40, fig. 4. 

c Plate 25, fig. 2. 

d Amer. Nat., vol. 40, 1896, pp. 363-370, fig. 3 (tooth, nat. size); fig. 4 (sternum). 
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cervical nerves. The fourth cervical is fused to the third by the dorsal spine on the left side and by the 
tip of the upper lateral process of the same side. Its centrum, right half of the dorsal spine (the spine 
is divided medially), and the remaining lateral processes are free. * * * The epiphyses of the fourth 
and fifth cervical vertebre and the anterior epiphysis of the sixth cervical are fused to their respective 
centra, but all the other epiphyses of the vertebral column and of the pectoral limbs are free. 

The Annisquam skeleton has nine dorsal vertebre with their corresponding pairs of ribs. * * * 
The sternum of this specimen presents few points of interest. It consists of four pieces, the anterior- 
most of which is largest, slightly hollowed above, and correspondingly convex below. The three 
remaining pieces are nearly flat, with a deep median notch at the anterior and posterior border of each. 
The posterior piece evidently represents a fusion of the elements of two segments, as there are articular 
surfaces for two pairs of ribs. 

From the foregoing, it appears that the Annisquam specimen probably had one 
or two vertebre less than bidens or europzus, and that the sternum was somewhat 
differently shaped. The tooth, which is figured by Doctor Allen, is conical, com- 
pressed, 54 mm. long, 30 broad at the base, and resembles teeth of immature bidens. 

Although with such scant material it is not possible to determine satisfactorily 
the identity of this third species of Mesoplodon in the North Atlantic, represented 
by the Annisquam specimen, I feel convinced that that specimen does not belong 
to M. bidens and that there is a strong probability that it belongs to M. densirostris. 
It is true that the latter species has been found hitherto only in the Indian Ocean 
and about Australia, but we know so little about the distribution of the ziphioid 
whales that, in my opinion, that circumstance by itself should not be given very 
great weight. 

MESOPLODON EUROP/EUS (Gervais). 

Dioplodon europeus Gervats, Zool. et Pal. frang., Ist ed., vol. 2, 1848-1852, p. 4; 2d ed., 1859, 
p- 289, pl. 40, figs. 3-6. 

Dioplodon gervaisi Destonccuamps, Bull. Soc. Linn. Normandie, vol. 10, 1866, p. 177. 
Neoziphius europeus Gray, Suppl. Cat. Seals and Whales Brit. Mus., 1871, p. 101. 

This species was based on a single specimen found floating in the English 
Channel about seventy years ago. An account of the circumstances under which 
it was found was given by Eugéne Deslongchamps in 1866, as follows: 

The head, which forms the subject of this last note, was given to my father some twenty-five or 
thirty years ago by Mr. Abel Vautier, a merchant and armorer of our town, who died at Paris two years 
since. 

The captain of one of Mr. Vautier’s ships, on his return from a voyage to the colonies, saw floating 
on the water, at the entrance to the English Channel, the body of a large animal entirely covered by birds 
(large and small gulls, etc.), which were devouring it. The ship approached the stray, and the captain, 
knowing that Mr. Abel Vautier was greatly interested in natural objects, had the head of the cetacean cut 
off, fastened it securely with a cord, and letit trail behind the ship. When he arrived at Caén he made 
a present of it to Mr. Vautier. The piece had at that time an appearance anything but agreeable. Mr. 
Vautier was especially fond of beautiful objects which please the eye, and hence he offered it to my 
father, saying, ‘‘You, who are an anatomist, can make better use of this than I can.” My father was 
unwilling to refuse the present, but neither he nor Mr. Vautier knew as yet of its extreme rarity. Itis 
in fact, up to the present time, the only specimen which exists, and is a unique object in collections.¢ 

@ Bull. Soc. Linn. Normandie, vol. 10, 1866, p.-177. 

24765—Bull. 73—10——2 
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No additional specimens have been recorded from European waters or else- 

where, and much doubt has been thrown on the validity of the species, many zoolo- 

gists regarding it as an adult of the commoner species M. bidens. Van Beneden 

remarked in 1888: 

The opinions of naturalists are divided as regards the identity of this ziphioid, which is unique up 

to the present time. In the eyes of some it represents an old male of the common Mesoplodon, in which 

the tooth, instead of developing near the middle of the jaw, has developed near the anterior extremity. 

This is the opinion of Doctor Fischer and others, who think that this unique specimen represents merely 

an individual modification and that consequently it should not figure in the list of species. We do not 

share this opinion. It is not impossible that this ziphioid may belong to the other hemisphere, and this 

would explain why only one single individual has been captured in Europe.@ 

Tn view of the circumstances surrounding the discovery of the original specimen, 

it is of great interest to find that two of the specimens from the east coast of the 

United States represent the same species. As one of them is adult and the other 

young, the view that the type of MV. europzus is merely an old individual of M. bidens 

is satisfactorily disposed of, as is also the opinion that it represents a singular 

individual variation. 
The two American specimens which represent ewropxus are those from North 

Long Branch, New Jersey (adult female; skull, lacking rostrum and mandible, in 

the Museum of Comparative Zoology), and from Atlantic City, New Jersey (young 

male; skeleton, cast and photographs in the U.S. National Museum, Cat. No. 23346). 

SPECIFIC CHARACTERS. 

The species europeus differs from bidens in the following characters, which may 

be regarded as diagnostic: 
Size larger and pectoral limbs relatively shorter and narrower. 
The expanded portion of the maxillz and frontals broader in front of the orbit. 

The protuberance which projects into the anteorbital notch much larger and the 

ridge on the maxilla which extends backward from it much higher. Distance from 

inner margin of maxillary foramen to tip of protuberance much more than one-half 

the distance between the maxillary foramina of the two sides. Rostrum deeper at 
the base. Inferior surface of pterygoids more or less convex, with a ridge (in adults) 

running diagonally across it. 
The cranial characters above enumerated are found in the type-skull, as will 

be seen by examining the excellent figures in Van Beneden and Gervais’ Osteography, 

plate 24. 
In Dr. Glover M. Allen’s account of the Long Branch specimen? it is stated 

that the fishermen who measured it reported that it was 22 feet long, while none of 
the European specimens (some of which were certainly adults) was more than 164 

feet long. That the measurement reported by the fishermen is at least approxi- 

mately correct appears from the fact that the skull is larger than that of any of the 
European specimens. The beak is missing, so that the total length of the skull can 
not be given, but the distance from the occipital condyles to the line of the maxillary 

@ Bull. Acad. Roy. Belgique, vol. 41, 1888, p. 117. 

b Amer. Nat., vol. 40, 1906, p. 359. 
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notches (straight) is 312 mm., while in the largest adult among the European speci- 
mens this distance is only 260 mm., and in the thoroughly adult Nantucket specimen 
282 mm. 

SKULL. 

The Atlantic City and Long Branch skulls also agree in numerous other details 
of structure in addition to the foregoing, the more important of which will now be 
mentioned. Unless otherwise stated, the type-skull, as shown by Van Beneden and 
Gervais’ figures,” also presents the same peculiarities in contrast with J. bidens. 

Dorsal aspect (Pl. 2, figs. 1 and 2).—The premaxille are more depressed imme- 
diately in front of the blowhole than in M. bidens, which, with the prominence of 
the maxillary ridges, makes this whole region appear strongly concave. The blow- 
hole is narrower absolutely and also relatively to the breadth of the expanded 
proximal ends of the premaxille, so that while in bidens the breadth of the blowhole 
is much more than one-third the breadth across the proximal ends of the premaxille, 

in europezus it is considerably less than a third. Both premaxille are much con- 
stricted on the sides of the blowhole and the effect is heightened by the greater 
expansion of the proximal ends of the former. These ends do not fit closely against 
the adjoming edge of the maxille as in bidens, but leave a transverse vacuity, or 
trough, which is especially noticeable in the type-skull. The anterior end of the 
malar bone occupies the bottom of the maxillary notch and a small portion of it is 
visible from above, while in bidens it does not extend up into the notch at all from 
the inferior surface and is not visible from above. The posterior margin of the 
maxille is more squared in ewropxus than in bidens. 

The margins of the beak, formed by the maxille, instead of being straight, are 
somewhat emarginate a little posterior to the middle of the length and somewhat 
convex anterior to it, which gives the contour of the beak, seen from above, a 

different shape from that of bidens. In the type-skull of ewropzus the mesirostral 
ossification appears to be higher at the proximal end than the premaxille, and 
distally extends to the end of the beak. In dbidens it is lower than the premaxille 
and, in the Nantucket skull at least, ends anteriorly at the same point as the vomer, 
or, in other words, much behind the end of the beak. It would appear from the 
statements of Sir William Turner, Van Beneden and Gervais, Grieg, and others, 

that the mesirostral ossification never reaches the end of the beak in bidens, but it 
does in grayi, haasti, densirostris, and many fossil species, as well as in europzus. 

Lateral aspect (Pl. 8, figs. 1, 2).—The temporal foss are a little longer than 
the orbit in europxus, but a little shorter than the orbit in bidens; in the former the 

superior margin is flat or a little concave, rather than convex. The exoccipital 
extends in an angle farther forward in europzus, and the suture between it and the 
zygomatic is, in consequence, less nearly vertical than in bidens. The premaxille 
at the sides of the blowhole are nearly horizontal, so that their superior surface is 
little seen from this aspect, while in bidens they slope downward, so that the whole 
of the superior surface is visible. The high maxillary ridge, situated behind the 
anteorbital notch, is very noticeable from this point of view, as it shuts off a 

a Ostéographie, plate 24. 



14 BULLETIN 73, UNITED STATES NATIONAL MUSEUM. 

considerable portion of the premaxille. The convex inferior outline of the beak 

and its great depth at the base are also salient peculiarities. 

Ventral aspect (Pl. 5, figs. 1, 2).—The anterior ends of the palatine bones are 

bifurcated, the inner part being the smaller. The two bones make but a narrow 

angle with the median line, instead of a wide one, as in bidens, and the surface of the 

maxille between them is strongly convex instead of flat. This convexity is narrowed 

at both ends, or, in other words, is fusiform in shape. No similar conformation is 

found in bidens, in which the inferior basal area of the maxille is flat. 

In the young Atlantic City skull of ewropzus, the vomer is visible as a small, 

narrow, club-shaped piece, 68 mm. long. Anteriorly it joins the premaxille, which 

form a prominent ridge in the median line. On each side of this ridge is a wide 

and quite deep groove. As the beak is lacking in the adult North Long Branch 

skull, its peculiarities can not be made known. In the type-skull the form is the 

same as in the Atlantic City skull, but the vomer does not appear at all on the 

palate. In bidens the shape of the inferior surface of the premaxille at the distal 

end is quite different. A very narrow groove runs parallel with and close to the 

median line and the whole surface external to it is more or less convex. 

MANDIBLE. 

The mandible of the Atlantic City specimen of MJ. europeus resembles that of 

the type, as figured by Van Beneden and Gervais, in the shortness of the symphysis 

and in the position of the tooth, which is in advance of the posterior end of the 

symphysis. A number of differences, however, require consideration. (Pl. 11, 

figs. 3 and 6.) 

In the type, the symphysis, as shown by Van Beneden and Gervais’ figure, 

plate 24, fig. 2a, is a little more than one-fifth the length of the mandible. The 

same relative proportion is found in the Atlantic City specimen, but, as the latter 

is a younger individual, one would expect the symphysis to be shorter. The figure 

of Van Beneden and Gervais gives the impression that in the type the end of the 

mandible is broken, and that, hence, the symphysis is shorter than it was originally. 

It will be observed that figures 2 and 2a do not agree as regards the length between 

the tooth and the end of the jaw, figure 2a showing a greater length. In figure 2, 

however, the jaw seems rather too long for the cranium, and if the greater length 

of the symphysis shown in figure 2a were introduced, it would certainly be so. The 

explanation of this discrepancy is not readily found; but one may be allowed to 

think that the symphysis is not so blunt in the type as is shown in figure 2. , 

In the Atlantic City specimen the superior lateral free margin of the symphysis 

is straight, while in the type it is much elevated. This is no doubt due to differ- 

ence in age and possibly in sex. The type shows three or four mental foramina, 

while the Atlantic City specimen has one large posterior one and seven smaller 

ones anterior to it. 
Another peculiarity of the latter specimen is that the coronoid process is 

situated much in advance of the condyle, while the angle extends considerably 
behind it. In the type both are nearly in line with the condyle. I am unable to 

explain this difference. 



BEAKED WHALES, FAMILY ZIPHIIDEH—TRUE. 15 

In the Atlantic City specimen the axis of the tooth where it emerges from 
the alveolus is 91 mm. from the end of the jaw. The portion of the tooth above 
the alveolus is 11 mm. long at the base and 12 mm. high. It is conical and sharp 
pointed, and is inclined forward and a little outward, especially at the tip. At the 
alveolus the transverse breadth of the tooth is 5 mm. The much larger tooth 
in the type indicates that that specimen was a male. 

The mandible of the Atlantic City specimen of M. europzus differs from that 
of M. bidens in the relative shortness of the symphysis, the large number of mental 
foramina, the more anterior position of the tooth, and the direction of the crown, 
which is forward instead of backward. 

Dimensions of the type and two other skulls of Mesoplodon europxus. 

tua Geom 
Enel} ong ‘ity, New 
English Branch,| Jersey. 

Measurements. 
| Casone) rane arsey. 

mini. | Sey, fe- | U.S.N-M., 
- | “male, | male, 

| adult. young. 

| mm mm. mm. 
STOCALEI ES GEiererctetctatere ore csie etme artis ea ae eran ota Aaron stam winfetaciatcte siateraicie 762 (d) 675 

EEN ECD ONPOStLUM ses ae eee eee crete ee sea ieee iainea seal etal el cis cierataatalal 459 joe ce cece 427 

Tip of beak to posterior end of pterygoids DOL cacecceece 525 

Height from vertex to end of pterygoids ae 292? 283 256 

Breadth between orbits.............---- = 327] 4.325 a287 | 
Breadth between zygomatic processes ......... 22:2 2.220. eee e eee e ence eee 360 € 325 302 

eBread that anteorbitalinotchess-a.c 2222-26: 2 coe. comes Saree eeccencsece 210 205 7182 

Breadth ofibeak;at/ middle. ---:---.---)..--.---'-- - Pets siesta, eel 66))| Jscecse cee 60 

Depthiofibeakiebmid ders. cece em acc-cre-mpeei sas sacicisae sen esiens sae ees saad 40 

Greatest breadth of premaxille proximally......-.....-...---.---.-.-.--- 168 147 142 

Mhelsame™invrontiofanteriorMareS- mse toes eeie et ee aie cies lll 99 104 

Breadth of anterior nares F oe 51 45 42 

engtbronptem poral losses se etecietvese asta mee ete ateiae crenta ates Ga 102 | 115 101 

Breadth between temporal fosse..........-.------------------ a 228 212 208 

Breadthiofioramenimagnnm eae ess sae ese ee eee esse eee cee aa seets 42 34 34 

Menge Motmand lec eetcectwes cic ees sees eae iat toa celeis oie ciele oF Beasacsane 565 

mengthiotsymphysisteecccs- ocr ee ase ae secs see cree toss tees eee ee ASDs|cceccee ses 116 

Greatest dep thon mandi bless ces sceccencn cen - oa nae ne anlcneen aaa aa esse | Ri) eee 101 

a Dimensions taken from Van Beneden and Gervais’ figures. 

> Beak lacking. Length from occipital condyles to base of beak (straight), 312 mm. 

¢ Pterygoids broken. 

d At middle. 

e Estimated. One zygoma is broken. 

f Least. 

VERTEBRA. 

The vertebral formula of three specimens of M. bidens and of the Atlantic 
City specimen of M. europzus is as follows: 

M. europxus. 

tan tC! Oty cee osc nse cea ciceiecee eee rete See aici Peele OST. The 95 Ls Ca. 20=47 

M. bidens. 

| Vania iis Cee reshcc donde Saag Ona OS ETte Snee SEES aoe ao ae eee Beamaan as 7/8 10; i= 19=47 

1 Gea Ro a NR em RN ee ue 9; ilgte 19=46 

UWdaire ec esssccees ace acoe eae Spee tae Cis aac oe Bee Cacmae ea ees oe ue 10; 9; 20=46 
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Although the skeleton of J/. ewropxus appears from the foregoing formula to 
include one less thoracic vertebra than those of MJ. bidens, as the last pair of ribs 
present is as long as the preceding ones, an additional pair probably existed origi- 
nally. The formula for ewropeus would then be: C. 7, Th. 10, L. 10, Ca. 20=47. 

(@l- 13; fies 1) 
In the Atlantic City specimen all the epiphyses are free. The atlas and axis 

are anchylosed together, the third cervical is united to the axis by the centrum, 
and on the right side by the top of the neural arch; on the left side the arch is 
imperfect and free. The fourth to the seventh cervicals, inclusive, are all free. 
The arch is incomplete above in the fourth, fifth, and sixth, but complete in the 

seventh. There is a short neural spine on both sixth and seventh cervicals. The 
atlas has a broad, obliquely-truncated inferior lateral process, but no superior 
process, while the axis has both inferior and superior processes. The inferior 
process is twice as long as the superior process, and both are directed backward. 

They do not meet to form a ring. The third to the sixth cervicals, inclusive, 
have inferior processes only, that on the third being long and thin (but developed 
on the left side only). On the fourth and fifth cervicals the processes are short 
and small; on the sixth, long and broad, and directed downward. The centrum 

of the seventh cervical has a broad facet on the side, where the first rib is attached, 

and an inferior lateral process thicker than that of the sixth cervical, but also 
directed downward. 

It is doubtful whether the foregoing characters of the cervical vertebra are of 
any systematic importance, as there is a very large amount of individual variation 
among these animals in the development of the transverse processes and other 
details of structure. Jf. bidens, however, appears to have superior transverse 
processes on most of the cervicals which sometimes unite with the inferior proc- 
esses to form foramina. In the specimen of Jf. ewropxus under consideration there 
are no superior processes, except on the axis. 

Metapophyses are first distinguishable on the diapophyses of the fourth thoracic 
vertebra, and on the seventh assume the form of conical tubercles. On the eighth 
and following vertebre they are flat, and are last distinguishable on the seventh 

caudal vertebra. Facets for the articulation of the tubercles of the ribs occur on 
the diapophyses of the first to the seventh thoracic vertebrae. On the latter vertebra 
the first transverse process appears as a short projection on the side of the centrum. 
On the eighth thoracic vertebra, the transverse process is broad and flat, with the 
anterior margin bent upward, and is about 48 mm. long. The base of the neural 

arch is strongly concave externally. The transverse process of the ninth thoracic 
vertebra is similar to the preceding one, but broader and not bent upward anteriorly. 
The base of the neural arch is also concave in this vertebra. The ends of the trans- 
verse processes of the eighth and ninth vertebra are emarginate for the articulation 

of the ribs. A median inferior ridge is first distinguishable on the seventh thoracic 
vertebra. 

As far as can be learned from the descriptions of Turner, Grieg, and others, 
the thoracic vertebrae of ewropeus do not present any marked differences from those 
of bidens. 
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The transverse processes of the lumbar vertebrx are short, broad, and flat, and 
somewhat curved forward. They are expanded and rounded at the free ends. 
The centra increase in length posteriorly, the last lumbar having the greatest length 
of any vertebra in the column. The neural spines increase in length from the first 
lumbar to the fourth, those on the remaining lumbars being subequal, but the spine 

on the ninth lumbar is a little longer than the others. Median inferior ridges occur 
on all the lumbars and are strongest at the middle of the series. The height of the 
centrum of the ninth lumbar is 63 mm., width 73, and length 116. The highest 

neural spine is 233. 
As above mentioned, the first of the vertebree counted among the lumbars 

may be the last thoracic vertebra, but as there is no indication of an articular facet. 
at the end of the transverse process it is not so considered in this place. 

The lumbar vertebrx in J. bidens appears to be more nearly equal in length 
than in the present species, but are not different otherwise. 

The spines of the caudal vertebre decrease rapidly in height posteriorly, and 
disappear after the tenth caudal. The transverse processes resemble those of the 
lumbars, but are shorter. They are last distinguishable on the eighth caudal. The 
transverse process of the seventh caudal is perforated by a vertical foramen. Similar 
but much smaller foramina occur on the sides of the centra of the eighth and ninth 
caudals. In these vertebre the inferior ridges are also pierced by foramina. In the 
fourth caudal a ridge appears on the side of the neural arch on a level with the top 
of the centrum, and similar ridges are found on the succeeding vertebrie as far as 
the ninth caudal. The last ten vertebrz are without processes or neural arches. 

Sir William Turner states that the caudals of JM. bidens are without vertical 
foramina, but the figure in Van Beneden and Gervais’ Osteography (plate 22) shows 
them in the same position as in J. euwropeus. The inferior ridges, however, appear 
to be imperforate in the former species. 

RIBS. 

The first seven pairs of ribs have both tubercle and head. The first is nearly 
as long as the second, and is very broad at the proximal end. In the seventh pair 
the head is double, one facet of the rib articulating with the facet on the posterior 
margin of the centrum of the sixth thoracic vertebra and the other with the short 
transverse process on the side of the centrum of the seventh thoracic vertebra. The 
eighth and ninth pairs of ribs articulate only with the transverse processes of the 
eighth and ninth thoracic vertebra, respectively. The ninth pair of ribs, as already 
stated, is nearly or quite as long as the eighth, from which it seems probable that a 
tenth short pair was present originally. There is, however, no trace of a facet for 
the articulation of such a rib on the end of the transverse process of what appears 
to be the first lumbar vertebra. 

The only difference between the ribs of JM. europeus and those of I. bidens 
appears to be that the first pair is much longer proportionately in the former species. 
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STERNUM. 

The sternum presents no differences of importance from that of M. bidens 

figured by Grieg,* except that the fourth and fifth segments are anchylosed together, 

both laterally and transversely, and that the two sides are symmetrical. (PI. 13, 

fig. 2.) 
PECTORAL LIMB. 

The scapula of M. europxus presents an entirely different appearance from 
that of M. bidens as figured in Van Beneden and Gervais’ Osteography (plate 22). 
In europxus the scapula is very high anteriorly, the anterior border is convex forward 
and the anterior crest convex backward, bounding an elongated elliptical area. 
The posterior margin is straight. The acromion is short, with convex margins at 
the base, beyond which it narrows suddenly and terminates in a straight, cylindrical 
process, which is strongly inclined upward. The coracoid is as long as the acromion, 
nearly straight and horizontal, but expanded at the end. (PI. 13, figs. 3, 4.) 

The phalangeal formula of the Atlantic City specimen of I. ewropzus and those 
of three Norwegian specimens of V. bidens are as follows (the metacarpals being 
included): 

Phalangeal formula of M. europxus and bidens. 

I it, [11 IV V 
— — _— — - — _| —— 

M. europxus, Atlantic City: 

Wels scien ened gases sh vonanteridnecticnseceteteesnesace 2 6 6 3+ 3+ 
| Boh tasers ee mee ear tee eae eiaee ee ene eet eee eee 2 | 7 6| 4(+12) 4 

M. bidens: 

GANIC EN 2S iree scis cata ccis ats eters Se sisloen sea bicant ones Saminn cea 1 | 6 (5) 5 4 3 

1 6 5 | 4 3 

| 1 | 6 6 | 5 4 

In M. europeus the metacarpal of the third digit is much constricted in the 

middle. The shaft of the ulna is straight. Except in these particulars and the 
relatively small size of the whole pectoral limb, the latter appears not to differ 
materially from that of M. bidens. As shown above, the first digit in M. bidens 
consists of the metacarpal bone only, while in I. europxus a phalange is also present. 

Dimensions of the skeleton of the Atlantic City specimen of M. europeus, No. 23346, U.S.N.M. 

mm. 

Lenoth. ofthe: séventcervicall vertebrae Osi 2. 2 ai. acacia aeeets esate cesar = eee ato 94 

Length of first, second, and third cervical vertebre >........ beers = Sie So ee 45 

Atlas: 
Greatest, bread thistensec.cc cece ec celors epee ciate etepeetaee oreareeect re eyeters ae 156 

Greatest height. ==. --cac 2645 nd ose ee tea ate ae Se ee cca 103 
Height of-meurall cen allo ore eas 2 oye asym era reheat rae emt een een re 36 
Greatest breadth across anterior articular facets...........-----..-.-------- 96 

AIG, *OTEALES Gy OTCS CLUE ys vete tater atctsta fIa0e Saray St ets ea eMedia ape a 144 

a Bergens Mus. Aarb., 1904, No. 3, p. 32, fig. 12. 

b Placed in contact. 
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Seventh cervical vertebra: 

Greatesiabread thie senc ss eee see rete ee eit ae ee oe ena Seite 
Greatest height without inferior process................-.-.2.++----+e2--- 
Greatestal eng tinvohcen thu i tessa eames eee ae eee fom a earn setae 
Greatestuheightiotmeurall canals see see -en ee eee Seca eee 

First thoracic vertebra: 

Greatesiphergh Geese cise seer ee eye ae ats ae echt Aesth A 
Greatestibread theses see sacs ae pete Se ee oe I ara che erare Sistas 
Heiphiqoicentrumy s. 2552s ko sane Seen mateo eek eke eae rales 

bene ihvolicentrum ae o2cnjs caste te eS ce oe eae Soe eeece aa eos 
Breadth) of/centrum) (articular/surface)--.......--.a.2+2s+2-2----2--<----- 

Heishtrotmeurallis pin Os maecos ca aoe re tat cee cee See ee ee eee 

Heinhtrofmeural canals. ein seis sates ck isos ee Fer aaah aes Ae 
Seventh thoracic vertebra: 

Greatestaheigh tie o9. 252. ee caasge cee aectewocens sins detec cee sue sary Sous 

Greatestabread th fet asaec eas on saan eee oe heen k noe caer 

Meighiholicen trims see. eacoe oerece Sonate cee ec aise, a elec craide elise 
Then oth for Cen tru Msc cere ser een ere ren ae See ee nl ae 

Bread ThkOm Cen brulee eer ee ee ce ort a een Seta ah toe 

Breadth between transverse processeS.....-.....-------------+-------00- 
Eighth thoracic vertebra: 

Greatestihelphits. aes cmete mets: ose Aa cen Ne eae ey ctl = SREY yb) e es pay te 
Greatest breadth (between transverse processes).................---.----- 

Heightioficentru tm. ssa2 seca cera ine Face ee emcee ae ee ee EE 

beng thLobiGentrumssees ances co en cer ences po Anan noes meen eee 
iBreadthvoficentrumeassere setae see ee esc teenianceaes Seebee scans 

First lumbar vertebra: 

Greatest height =secce. acm sqscec ace he ote tay eee Bee ee cee 

Greatest breadth (between transverse processes).................---.----- 

Heishtsoicen trims (anterior) ssssee ease eee see eee ee te eee 

Bere (Hot cen trum sas ee ese Ae aS ees ee ery  e e l 

Bread thyoiicentrumetnsen ae so-c eeeineee soe oe cic ceo aoe eins eae 
First caudal vertebra: 

Greatestyhelohtee seenestae ssa cers ee eee ae ee ee ey zfs erates actre 

Greatest breadth (between transverse processes)..............------------ 

iHeishtiokcentrums (AN tenon) esseane seco s seen eee ey eee eee 
beng hyo, centnumeres eens cee ee ee ene ee ee ee pee Se 
iBreadthuotcentrume-speee eae a tae area ee eee ee aoe or 

Seventh caudal vertebra: 

Grea testyhelp liter secon eee erp aera A ee eS ee ey vit a8 
Greatestabreadthrer senate wane ee penn ee tayo eee cere ee Nees 

Height of centrum (without hypapophysis).....................-...-.---- 

beng thvoljcentrimes cen sees sa eer aae ey ee ee eee aes Seeee 
Bread thyofcentrimessepesiai: eae eee ae einen ay eee: = esacr cere elcrages 2 

enethvorlastylOlcaudal vertebrae. -ssee =e 25-2. se teen ea eco ees cee 
Sternum: 

Rota WMleng thie se eres nye sores Aa eee ne ee ees Tee ese 

ene throtemantl britney ae eee ce 

Depthyofjanterior notch ofsmanubrium.--+-.--22---2-2--<22-s-2-2-22--bs-- 
Scapula: 

19 
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Scapula—Continued. mm. 

Length of acromion.........--------+-2--- 2202s ee sees cece eee e eee eree a 44 

engthiofcoracolds.2.4--<-2222--c-n- == Sg oe oR A A aot hd 59 

Humemis, lengths. 22s: 62.50 ats 2 ectecjiecin ssaiatas eas cee meee sien ose seme iee 107 

Raditis, lemeth. 2c. sc-.0j-)20bsj2's aisieieine Semis esse ecient ee shee alola alaiajatn alse iariitones= 110 

Wina, length. 2.25 ess ss yee esse ae Seas Oe ela oe wins ieee ieee 100 

Pelvic bones, lengthy, «..2c.\s<.- sc. cjevce oe cic ise sisteie eae nies oe wile wine eieGleie mses 51 

HISTORY OF THE ATLANTIC CITY SPECIMEN. 

Regarding the finding of the Atlantic City specimen and its exterior and 

gross anatomy, nothing has been published except brief references by Sir William 

Turner in 1889” and Dr. Glover M. Allen in 1906, taken from a newspaper report 

of a communication made by myself before the Biological Society of Washington 

in 1889. On that account a somewhat detailed statement regarding it will be 

made in this place. 
This individual (PI. 41, figs. 1, 2) was a male, 12} feet long. It was observed 

by the crew of life-saving Rigdon No. 28, near Atlantic Cie New Jersey, on the after- 

noon of March 28, 1889. It had come inside the bar which skirts the coast at this 

point, and was apparently unable to find its way out. It was captured with some 

difficulty, after being wounded in the throat, and was dragged up on the beach near 

the station. Later in the day it was carried to the skating rink of Messrs. Johnson 

& McShea, at Atlantic City, where it was exhibited until Monday, April 1. On 

the next morning it was sent by express to Washington. 

I examined it for the first time in Atlantic City on March 29. It was then 

lying on the floor of the skating rink in such a position that the under surfaces were 

concealed, and, as the teeth were not visible, I mistook it for a female. Upon its 

arrival in Washington, however, where it could be examined under more favorable 

circumstances, it proved to be a male. The following measurements were taken 

from the fresh specimen: 

External dimensions of a specimen of M. europxus from Atlantic City, New Jersey. 

Ft. in 

Total length (in a straight\line). 2. <.---2ece-2scoct sea os sete ne la 12" 36 

Tip of beak to base of dorsal fin (along the back)...-..-.....-.------------- 7 64 

Tip of beak to base of pectoral fin (along the Mach) og. ewes oe eee ee 2) 17! 

Length of pectoral fin along center..........--------+--+----+-+--+-+-----+--- 11 

Greatest breadth of pectoral fin. ...--..-- 2-22.22 2ee00 2eecee ++ n ee sess RE 

Height of dorsal fin (in a straight line)......-.-------------------++++-+-++-- 6 

Theneth: of base of dorsal fits 12. 225 sec oacnc ate et= ie ere ae ae Sei ee 1 G2 

Breadth of flukes (tip to tip)...-.....---- atte oc CC MLL 

Depth of tail 14 inches in font of pos foro margin vee Hen a ueie uals toate 8} 

Tip of beak to.angle of mouth. ....-.~ 0. -cc-cees nese tse cece cee +e neacen- 93 

MipOmbeak ito yee sets acters seta as oor ee te aoe acter 1 84 

Tuenothiof eye@:..csccseence cress ose fe riec sie inci ae acer eee eee aa eieeie reser 1 

Breadth: of blowholeziecesaacteenee ccs oo= oe oes en Soe ye rea iain etal ee 4 

Tip of beak to right angle of blowhole........-----------------------++++-- 1 64 

a From the inside, without the cartilaginous tip. 
b Proc. Roy. Phys. Soc. Edinburgh, vol. 10, 1888-89, p. 13. 

c Amer. Nat., vol. 40, 1906, p. 357. 
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EXTERNAL FORM AND COLOR. 

The general form was slender and elongate. The beak sloped gradually from 
its extremity to the forehead, and there was no constriction separating the beak 
from the remainder of the head. Behind the blowhole, the outline of the back 
commenced at a higher level, but immediately curved slightly downward, indicating 
the position of the aed The line then rose gradually until the anterior base of the 
dorsal fin was reached. Behind the fin the outline sloped downward gradually to 
the flukes. 

The dorsal fin was relatively small, faleate, and obtusely terminated. The 
distance in front of its anterior base was three-fifths of the total length. Its posterior 
margin was continuous with the ridge of the back, which extended to the flukes and 
terminated abruptly a little anterior to the middie point of the antero-posterior 
breadth of the flukes. In front of the fin the back was rounded. 

The pectoral fins were small and were placed low down on the sides. Their 
anterior base was as far removed from the eye (in a straight line) as the eye was 
from the extremity of the beak. Their shape was somewhat different from that 
of the flippers of MM. bidens figured by Sir William Turner. Their anterior margin 
was nearly straight throughout; the extremity was evenly and distinctly rounded 
off. The posterior margin was slightly convex in the distal half and straight: 
proximally. 

The conformation of the region of the axilla was quite peculiar. The hard 
integument of the posterior margin of the flipper was continued proximally inward 
and forward to a point near the head of the humerus. The triangular area between 
this stiff edge and the side of the body was occupied by a thin, ane wrinkled skin, 
in the middle of which the olecranon could be felt. On the side of the body this 
soft integument occupied an area nearly as large as the flipper, the underlying thick 
layer of lebbee ending abruptly, especially below. A depression was thus formed 
in which the flippers could be placed so as to be almost in the same general plane 
with surrounding surfaces of the body. They are probably so Placed when the 
animal is swimming. 

The flukes had the general lunate form common to all species of the order. The 
posterior margin is not divided in the center. Its middle third was convex; its 
lateral thirds concave. In these and other respects the shape of the flukes caret 
closely with Sir W iliam Turner’s excellent figure of VM. bidens.» The antero-poste- 
rior breadth of the flukes was, however, somewhat greater in proportion to their 
transverse breadth than is indie ated in this figure. The caudal peduncle termi- 
nated above at a point 63 inches in front of the posterior margin of the flukes. On 
this margin were situated three star-shaped white scars, w hich appeared to mark 
the points of attachment of crustacean parasites. 

The margins of the upper jaw were very obtuse posteriorly, the rostrum being 
povercd with a layer of blubber of gradually increasing thickness. A depression 

@ Journ. Anat. Phys., vol. 20, pl. 4, Hes 2 and 3, Oct. 1885. 
bidem, pl. 4, fig. 1 
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bounded by gradually converging lines extended 4} inches back of the angle of the 

mouth. 
The inferior surface of the bony palate extended below the level of the lips, 

and the sides of the former were visible upon looking into the mouth laterally. 

The blowhole was large and somewhat unsymmetrically placed, the right angle 

being the more anterior. The concavity was forward. 

The eye was situated a little below the line of the mouth and 20} inches from 

the extremity of the snout. 

The external opening of the ear was 2{ inches behind the posterior angle of 

the eye, and a little below the line of the lower eyelid. 

The two throat-furrows were of unequal length. The left furrow was 6? inches 

long, and its anterior end was distant 8§ inches from the extremity of the jaw. The 

right furrow did not extend quite so far forward, and was 7% inches long. 

The furrows converged posteriorly; they were separated by an interval of 

8 inches anteriorly and 5! inches posteriorly. Between the anterior ends of the 

main furrows was a small one, about an inch long, but it is doubtful whether this 

was a natural fissure. I did not observe it when the whale was in Atlantic City. 

The natural color of the specimen had largely disappeared before I examined 

it, but Captain Gaskell and others who saw it while still fresh agreed that it was 

very dark slate-gray on the back, lighter on the sides, and whitish on the belly. I 

observed that a broad area between the pectoral fins was slate-gray, and contrasted 

with the white of the throat and belly. The whitish color ended somewhat abruptly 

and irregularly at the anus, and the flukes, as well as the pectoral and dorsal fins, 

were probably very dark slate-gray, or blackish, when fresh. 

The epidermis was exceedingly smooth and glossy throughout. 

The tongue was purplish-white. The roof of the mouth was black, except at 

the posterior end, where there was an irregular area of pinkish-white. 

The integument of the roof of the mouth was smooth and shining. — Its surface 

was convex at the extremity of the beak, but the central portion was concave, 

while at the posterior end it was again raised into a rounded pad. In these respects 

the shape of the integuments coincided with that of the underlying maxille, upon 

which they were closely fitted. The sides were rounded, and a shallow groove inter- 

vened between them and the lips. This groove was continued around the roof of 

the mouth behind, and forn:ed a demarcation between this part and the cesophagus. 

The tip of the tongue was 74 inches from the extremity of the jaw. It was 

oval in outline, the extremity is obtuse, and it was entirely bound down. The 

margin was entire, and not crenulate, as in many dolphins. 

Dorsal and ventral views of the stomach are shown in PI. 40, figs. 1 and 2; 

a dorsal view of the lungs in Pl. 13, fig. 5; and of the perineum in PI. 40, fig. 3. 

A description of the gross anatomy is reserved for a subsequent paper. 

The external dimensions of the Atlantic City specimen of Jf europexus are 
given in the following table, together with those of nine European specimens of 
M. bidens taken from various authors, and assembled here for purposes of com- 
parison. The dimensions of the Annisquam specimen which, as already explained 

(p. 9), represents a third species, are also added. 
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Since the foregoing account of ewropxus was written, a description of the 
type-skull, with two excellent photographic figures, has been published by L. 
Brasil, of the Caén Museum. A comparison of the figures with those of the Atlan- 
tic City and Long Branch skulls on Pls. 2 and 8 of the present article, confirms 
the identification of the latter specimens with MV. ewropzus. Besides a brief descrip- 
tion of the type-skull M. Brasil’s paper contains measurements and two text fig- 
ures of the right mandibular tooth, natural size. 

MESOPLODON STEJNEGERI True. 

Mesoplodon stejnegeri Trug, Proc. U. 8. Nat. Mus., vol. 8, p. 584. Oct. 19, 1885. 

This species was originally described from a single cranium of a young indi- 
vidual, which was collected by Dr. L. Stejneger on Bering Island, Commander 
Group, Bering Sea, in 1883. With but a single skull, the characters of the species 
could not be very satisfactorily defined, and some European cetologists have been 
inclined to doubt its validity.’ In 1904, however, another skull was obtained by 

the National Museum, which made it certain that the species was entirely distinct 
from MM. bidens or other known forms of the genus. Early in the year mentioned 
Dr. D. S. Jordan, president of Stanford University, called my attention to a small 
whale, which stranded on the coast of Oregon, 14 miles south of the United States 

life-saving station on South Beach, Yaquina Bay, near Newport, in February, and 
proved later to represent the present species. Doctor Jordan’s information was 
obtained from Mr. J. G. Crawford, of Albany, Oregon, who wrote him in part as 
follows, under date of March 7, 1904: 

Herewith I enclose a stereograph of a head of a member of the whale family, which I made at 
Yaquina Bay, Oregon. The animal was 17 feet long, with fluked tail, soft, smooth skin, blowhole on 

top of head, and two tusks in the mandible, but no [other] teeth in the mouth. The tusks are thin and 

apparently hollow. Length of head, 32 inches; width, 14inches; height, 11 inches; blowhole, 5 inches. 

Eyes low on head. Width of mandible [jaw] at end: Upper, 14 inches; lower, 1} inches. Width 

between tusks, 3 inches. The blubber was about 2 inches thick on the head. It went ashore about 
the 15th of February, 14 miles south of the life-saving station on South Beach, 24 miles south of New- 

port, Oregon. The head had been severed before I arrived. 

A clipping from the Oregonian newspaper contains the following: 

Albany, Oregon, March 2 [1904]. A peculiar specimen of the whale variety has been reported 
on the Oregon coast, near Newport. J. G. Crawford, of Albany, has just returned from a trip to New- 

port, where he made a picture of the head of the strange animal. The body was washed upon the beach 

during the recent storm which swept the coast. It is about 15 feet long. * .* * Residents of the 

vicinity say they have never seen anything like it on the Oregon coast. * * * On either side of the 
mouth are two villainous-looking tusks several inches in length. They are at the back of the mouth, 

and extend up toa level with the top of the upper jaw. They are very wide and flat, squared on top. 

The mouth has no other teeth. * * * 

a Bull. Soc. Linn. Normandie, ser. 6, vol. 1, pp. 216-225, pls. 1, 2 (skull); two text-figs. (tooth). 

b “The slight differences pointed out by Mr. True appear to be individual or local rather than spe- 

cific.’ (Van Benepen, Les Ziphioides des mers d’Europe, 1888, p. 100.) See also James A. GRIEG, 

Bergens Museums Aarbog, 1897, No. 5, p. 19. 
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The head is equipped with a blowhole, like that of a whale. The eyes are very low, almost under- 
neath the lower jaws. 

The body is in a good state of preservation, the flesh having been torn but little by the birds. 

On receipt of the foregoing information, letters were immediately addressed to 
Mr. Crawford and also to the keeper of the life-saving station at South Beach, 
Capt. Otto Wellander, asking that, if possible, the entire skeleton be preserved. 

Captain Wellander rephed that the whale had not been dead long when washed 
ashore; that he had tried to find the body, but that the high tides had either carried 
it away or buried it under driftwood. 

The skull when cleaned passed into the possession of Mr. J. G. Crawford, who 
sent to the Museum some excellent photographs of it, and also of the head before 
the flesh had been removed. Later he sent the skull itself to the Museum for my 
examination, and finally very generously presented, it to the Museum in exchange. 

The skull is that of an adult individual, in nearly perfect condition, with the 
mandible and teeth. The parts missing are the left malar, the left tympanic bone, 
the distal ends of the pterygoids and the proximal ends of the premaxille. (PI. 3, 
fig. 2.) 

SKULL. 

The Oregon skull exhibits all the characters included in the original diagnosis 
of the species,? but two of these, namely, the lack of a groove in front of the pre- 

maxillary foramen, and the vertical position of the premaxille distally, I do not 
at present consider of any importance, as they are shared by IM. bidens. The species, 
as represented by the Oregon skull, however, presents other characters which clearly 
differentiate it from any other species of the genius. As it is without a basirostral 
groove, it allies itself in that respect to IM. bidens, europxus, and hectori. Unlike 
those species, it has the premaxillary foramen behind the maxillary foramen, and in 
this respect resembles densirostris and grayi. Perhaps the most salient characters in 

which stejnegeri differs from bidens and all other known species are the erect position 
and flat surface of the supraoccipital and the very prominent backward extension 
of the frontal plate of the maxilla. This backward extension is so great that when 
the beak is horizontal a vertical lme through the posterior margin of the maxilla 
passes considerably behind the temporal fossa. The only species which approaches 
stejnegert in this respect is hectort, but in-the latter the supraoccipital instead of 
being flat above the condyles is very strongly convex. 

Another very marked character of stejnegert is that the extension of the lateral 
free margin of the orbital plate of the frontal, anterior to the orbit, is equal to the 
length of the orbit itself. In bidens and all other known species this extension is 
only from one-third to one-half the length of the orbit. Numerous other dis- 

guishing characters will be mentioned in the course of the following description of 
stejnegert, which is drawn from the adult Oregon skull, but modified when necessary 
by reference to the type skull from Bering Island. Comparisons are made chiefly 
with MM. bidens, which is on the whole the best known species. 

@Proc. U. 8. Nat. Mus., vol. 8, 1885, p. 585. 
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In the Oregon skull of stejnegeri, the breadth between the post-orbital processes 

does not exceed the length from the occipital condyles to the maxillary notches. 

The skull is, therefore, narrower in proportion to its length than in any other species 
of the genus except hectori, as represented by the skull figured by Flower. This 
skull was, however, that of a young individual. It is probable that in adults of 
this species the skull is broader than im stejnegert. 

In the latter species, again, the length of the brain-case, between the occipital 
condyles and the maxillary notches, is just equal to the distance from the latter 

point to the distal end of the maxille, and the rostrum, including the premaxille, 
is much shorter than in other species of Mesoplodon, except hectori, as represented by 
the young skull above mentioned. 

The foramen magnum is very small, being less in width than the condyle on 
either side of it. In this respect it differs widely from bidens and other species (as 
far as can be ascertained from the figures available), except europzus, in which the 
relative size is about the same. 

The supraoccipital rises vertically above each condyle to the very top of the 
skull, being neither convex nor strongly bent forward as in other species, and espe- 
cially bidens. In the median line, however, while the occipital bone is flat imme- 

ately above the foramen magnum, it is deeply concave higher up and without a 

median ridge. The outline of the occipital crest, viewed from behind, is semicircular. 
In all the foregoing characters the occipital region differs widely from that of bidens 

and other species. The only close resemblance is found in the old skull of europxus 

from Long Branch, New Jersey, and even here the sides of the occipital above are 
far less prominent, their outline is much more convex, the occipital crest is angular, 
and the median depression is less pronounced. 

Dorsal aspect (Pl. 3, figs. 1, 2).—The most noticeable feature of the upper 
surface of the skull is the large backward extension of the frontal plates of the 
maxille, the free margins of which converge strongly. The outline of the ante- 
orbital region is rounded. The anteorbital notch is a shallow emargination. Ante- 
rior to this is a second still shallower emargination, the ‘‘pseudo-notch.” The 
margin between the two is much thickened, but does not form a distinct projection 
or tubercle, as in bidens and other species. The superior orifices of the nares are 
unsymmetrical as regards position, the left being somewhat in advance of the right. 

The maxille are concave around the maxillary foramen, and external to this foramen 

is an elongated ridge about as in europxus. The rostral portion of the maxille is 

broad at the base but tapers more rapidly than in bidens. The margin is thick. 

At the middle of the beak the outline of the maxille at a lower level is visible from 

above, which is not the case in bidens or europeus. The rostral portion of the 

premaxille is oblique proximally and vertical distally. Unlike bidens, these edges 

are sharp throughout. The mesethmoid ends opposite the maxillary foramina. 

Anterior to it is seen the concave upper surface of the vomer, which, however, 
becomes flat distally. At about the middle of the beak the anterior end is clasped 
by the posterior forked end of a ‘‘mesirostral” ossification, which has a convex 
surface. This ossification begins proximally below the edges of the premaxille, 
but its surface rises gradually anteriorly, and at the end of the beak it is much above 
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the premaxille. The end of the beak consists of the consolidated mass of the pre- 
maxillee and mesirostral ossification, the whole being convex above and below, but 
flat on the sides. The ossification has a deep median groove, which reaches to 
within 95 mm. of the tip of the beak. 

It will be seen that the conformation of the upper surface of the beak is quite 
different from that of bidens or any other species. 

The maxillary foramina are large and directed forward, and have a distinct 
broad channel in front of them. In the Oregon skull the right foramen is single, 
but the left divided into two. The premaxillary foramina are a little behind the 
maxillary foramina. The distance between the maxillary foramina is less than 
that from the median line to the anteorbital notch. In bidens it is much greater. 

Lateral aspect (P1. 9, figs. 1, 2).—A most noteworthy feature of the skull when 
viewed from the side is the great length between the orbit and the maxillary notch, 

which far exceeds that found in bidens and other species, being equal to the length 
of the orbit itself. The latter is about as long as the temporal fossa, which is some- 

what flattened above, as in europeus. The outline of the supraoccipital is straight 
and nearly vertical. The zygomatic is more massive even than europeus and is 

especially thick below. The inferior outline of the beak is convex proximally as in 
europeus and layardi. There is no basirostral groove, the ‘edges of the maxills 
being very thick in front of the maxillary notch. Over the orbit the maxilli are 
thick and beveled, but not raised as in bowdoini. 

Ventral aspect (Pl. 6, figs. 1, 2).—The beak is convex in the proximal half, much 

as in europeus, but farther forward is concave, except in the median line, where 
there is a narrow ridge formed proximally by the vomer, which in the type skull 
appears as a narrow lozenge 60 mm. long. In the adult Oregon skull it is anchylosed 
with the premaxille. The maxille extend to within 107 mm. of the end of the beak. 
The under surface of the beak is much more like that of ewropzus than of bidens. 

A narrow strip of the palatines extends around the base of the pterygoids in 
front, but the two strips do not meet in the median line. In the type-skull they 
do not extend inside the pterygoids. The expanded anterior end of the malar is 
very long and also forms the bottom of the maxillary notch, which is the case in 
europeus but not in bidens. The inferior borders of the pterygoids are convex 
anteriorly, as in ewropzus, and are continued laterally, so that the sinus is deep as in 
that species. The lachrymal is very long, the free margin having a length of 55 mm, 

The posterior margin of the zygomatic process is concave, rather than convex as in 

bidens. 
The tympanic bulla does not differ materially from that of bidens in size or 

shape, as far as can be judged from the figures given in Van Beneden and Gervais’ 
Osteography (plate 26, figs. 4, 4a). The periotic is similar in size to the same bone in 
bidens, but the posterior end is more narrowly pointed and the anterior end is 
much lower, relatively. In ewropexus, as far as can be determined from the material 
at hand, the form and size of the earbone is similar to that of steynegeri, but in the 

latter the anterior margin of the tympanic bulla is more nearly transverse and the 

posterior inferior groove is curved. (PI. 35, fig. 2.) 

24765—Bull. 73—10-——3 



28 BULLETIN 73, UNITED STATES NATIONAL MUSEUM. 

In the Annisquam skull, supposed to represent densirostris, although from a 

young individual, the earbone is very much larger, especially the periotic, which is 

also quite differently shaped. 

MANDIBLE. 

The mandible of sfeynegert is much broken in the region of the angle on both 

sides, but otherwise complete. As compared with a mandible of an adult bidens, 

the most conspicuous differences are the shortness of the symphysis, the sharp 

upward bend of the inferior margin anteriorly, and the large size of the alveolus. 

The symphysis in the adult Oregon specimen of stejneger? is 140 mm. long, or scarcely 

more than in the young specimen of europxus from New Jersey, and exactly the 

same as in the adult type-specimen of the latter species, as figured by Van Beneden 

and Gervais. The alveolus lies entirely behind the symphysis, its anterior end 

being 160 mm. from the anterior end of the jaw. It is 113 mm. long and 18 mm. 

wide. The mandible is 62 mm. high at its middle point. The coronoid process is 

more anteriorly situated than in bidens and the portion of the posterior margin of 

the ramus which remains indicates that the angle was strongly directed backward. 

(Pl. 11, fig. 4; pl. 12, fig. 1.) 
TEETH. 

The teeth are remarkable for their size and form. They are somewhat more 

than twice as broad as teeth of adult males of bidens, as shown by the figures of 

Lankester @ and Grieg,” and also a little longer. They are, in fact, probably broader 

than, or at least as broad as, the teeth of any other species of Mesoplodon, not except- 

ing layardi. Sir William Turner remarks regarding a specimen of layardi examined 

by him that ‘‘the breadth of the tooth, where it emerged from the alveolus, was 

34 inches.”° He does not state, however, whether the measurement was taken 

along the top of the alveolus, at an angle with the transverse axis of the tooth, or 

along the transverse axis itself. At all events, the teeth figured by Owen and 
others are much less than 34 inches broad. The teeth of adult ewropxus are only 
2 inches broad, and of bidens, as already stated, 14 inches broad. 

In stejnegert (Pl. 12, figs. 1-3) the portion of the tooth above the alveolus is 

inclined slightly inward and backward, but the pointed tip curves outward so as 

to be vertical. When extracted from the alveolus, the whole tooth is found to be 

concave internally and convex externally. The posterior margin is convex and the 

anterior sinuous, a slight convexity occurring on the portion which projects above 

the alveolus. In this place the outer coating of cement is broken through, showing 

the underlying dentine or osteo-dentine, which is somewhat corroded or absorbed. 
This is particularly noticeable on the left tooth. 

The upper margin of the tooth is transverse, or nearly at right angles with the 

anterior and posterior margins. The posterior angle is rounded and the anterior 

raised into an acute point by the projection of the dentine as a distinct, sharp cusp. 

a Trans. Roy. Micr. Soc., vol. 15, 1867, pl. 5, figs. 1, 2. 

b Bergens Mus. Aarb., 1904, No. 3, p. 26, fig. 10. 

¢ Sci. Results of the Voy. of the Challenger, Zool., vol. 1, pt. 4, Bones of Cetacea, 1880, p. 13. 
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The inferior end of the tooth is cut off obliquely and the margin is broken by numer- 
ous prominent rugosities. The surface of all that part of the tooth which is con- 
tained in the alveolus and covered by the gum above it is rugose, while the part 
above the gum is quite smooth and highly polished. 

The right tooth has the following dimensions (in straight lines): Length of 
anterior border, 150 mm.; length of posterior border, 107; length of superior border, 
54; length of inferior border, 86; average length of exposed dentine tip, 10; greatest 
breadth of tooth, antero-posteriorly, 81; greatest breadth of tooth, transversely, 
15; distance from center of base of exposed portion, when in position in the 
alveolus, to tip of dentine projection, 82; distance from center of base of portion 

above the gum to tip of dentine projection, 70; distance from center of base 
of portion above the gum to center of inferior margin, 76. ; 

The dimensions of the skulls are as follows, those of the type-specimen having 
been revised and corrected: 

Dimensions of two skulls of M. stejnegeri. 

143132 21112 
U.S.N.M. | U.S.N.M. 

Measurements. Y eae ren 

Oregon, (1715), 
So adult. young. 

Wotalilen ethers eaten sa sewn se oe clens ease ene e oe ecco cose ecese Sc acuvcecvonuews 715 @ 633 

eng thiol rostrum sensor ceca e wate oe ee seca eee e ee neccanesesccasscacesese 413 @ 325 

Distance from occipital condyles to distal end of maxille......................0- 612 567 

Breadth! between centers OfOrbitss- asec ccs. cae cececesrcccces cece eens cececesccss 309 279 

Breadthi between zygomatic processes: <2... ce sa ans om wesw. oeeicacescssesecdececs 310 278 

Breadth betweenstem poral fosses -aeeeerscecaes eens sane cneseccetceenctce enced 228 212 

Breadth between postorbital processes of frontals ................-----e02seeeee- 923i [Ses ceecnn ceca 

Breadth of rostrum at base (between maxillary notches) ------................ 172 6158 

Bread thio ferostrmmiat anid den: 2 cass -cmtecee see oe tececeacascstececeeceeees 40 44 

Dep oMourosiriaia MMO a sae on so enn aa scone nenece tee oe acec ease fececess 52 42+ 

Greatest, bread thiofianterior nares =< 2:5 2-2. cece sscosc~ seccsccsccncsescccececcccce 56 54 

Greatest'/breadthiofipremaxillzproximally:- 3. 22~ cc s-sn.seccesscenessaccanccsss! 130 118 

Greatest breadth of premaxille in front of nares 108 109 

Length of temporal fossa 92 86 

Depth of temporal fossa.........-... 63 46 

Antero-postenioneneth OL orbits... .sccces erm ce lac ceeean cca tectoscscicoecswiccetee 96 82 

Bread thioMoramenimapynumsesce tteoseseeate see eae ee sec eee seneneasane ascot es 38 39 

Length of tympanic: bulla 222.2 eau acneanecasmeceacenen cee eccsaexeacese AS ie ceceee cece | 

Breadth of tympanic bulla........ oe AEN ead ene tan tale AE AA a a ea 30, |W ron 
Length of mandible.......... (3 Gen eee es 
Length of symphysis 198322 oes she cc oa 

Distance from anterior end of mandible to alveolus 166 jl Seeseienen ase 

I 

« Tip of rostrum lacking. 

+ The skull is much worn around the left notch and the measurement is only approximate. 

EXTERNAL FORM. 

The photograph of the head (PI. 40, fig. 4) shows that the end of the beak was 
quite blunt, and the lower jaw quite a little longer than the upper. The superior 
margin of the lower jaw, which is concave in front of the tooth, is strongly convex 
and elevated at the side of it and behind it. The inferior margin of the upper jaw 
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is straight anteriorly, but farther back appears to be pressed upward by the tooth. 

An examination of the skull shows that the mandible can be lowered so that the 

teeth are below the upper jaw, but when so lowered the space between the teeth 

and the upper jaw on each side is barely a quarter of an inch (6 mm.). With the 

integuments in place, it is doubtful whether the mouth could be opened any wider 

than is shown in the photograph. The convexity of the head, shape of the blow- 

hole, position of the eye, etc., do not appear to differ materially from the same 

characters in adults of J. bidens. 

Genus ZIPHIUS Cuvier. 

ZIPHIUS CAVIROSTRIS Cuvier. 
— 

Ziphius cavirostris Cuv1ER, Oss. foss., 2d ed., vol. 5, 1823, p. 353. 

Hyperoodon gervaisii DuverNoy, Ann. Sci. Nat., ser. 3, Zodl., vol. 5, 1851, p. 49. 
Ziphius gervaisti PiscuEeR, Nouv. Arch. Mus. Paris, vol. 3, 1867, p. 55. 

Hyperoodon semi-junctus Corr, Proc. Acad. Nat. Sci. Phila., 1865, p. 15. 

Ziphius semijunctus TRUE, Proc. U. 8. Nat. Mus., vol. 8, 1886, p. 586. 

Ziphius grebnitzkii SrEINEGER, Proc. U. 8. Nat. Mus., vol. 6, 1883, p. 77. ° 

It has not seemed to me necessary in the present connection to attempt to cite 

all the multitudinous names which have been given to this species, especially as 

those zoologists most competent to judge, including Van Beneden, Flower, and 

Turner, after detailed consideration, have concluded that but one species of Ziphius, 

or at most two species, exist at present.” 
Nearly all the skulls in European museums are assigned by the zoologists men- 

tioned to Z. cavirostris proper, but some doubt has been entertained regarding two 

or three European skulls, and one specimen from Argentina, described by Bur- 

meister. These last-mentioned specimens have been thought to possibly represent 

a second species, Z. gervaisii. The principal characters of the latter are the narrow, 

flat premaxille, the lack of a prominent mesirostral ossification, and small teeth. 

From the large series of skulls in the National Museum, I am able to dispose of the 

doubt concerning Z. gervaisii. I find that wherever the characters above men- 

tioned occur the sex (when known) is female. There is every reason, therefore, to 

believe that Z. gervaisii is the female of Z. cavirostris.> I will return to this point 
again later. 

In 1865 Cope described a species from Charleston, South Carolina, under the 

name of Hyperoodon semijunctus. In 1886 I referred it to the genus Ziphius, but 

a See the following: 
Turner, W.—Trans. Roy. Soe. Edinburgh, vol. 26, 1872, p. 769. 

Frower, W. H.—Proc. Zo6l. Soc. London, 1876, p. 477. 

Frscuer, P.—Act. Soc. Linn. Bordeaux, vol. 35, 1881, p. 113. 

Van BeneEDEN, P. J.—Les Ziphioides des Mers d’Europe, 1888, p. 82. 
b An immature male might, of course, present the characters of the female, but in the former case 

the teeth would be open at the roots and but slightly, if at all, coated with cement. 
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was in doubt as to its specific identity. I thought that it might represent Z. ger- 
vaisit, which is interesting in the present connection because the type-specimen was 
a female. 

In 1883 Dr. L. Stejneger described a species which he had discovered on Bering 
Island, Bering Sea, under the name of Z. grebnitzkii. Through the instrumentality 
of Doctor Stejneger and Governor Grebnitzki, the National Museum later received 

a large series of skulls from the same locality. The question of whether this species 
is identical with Z. cavirostris, or distinct, has caused me much study, and forms 

the principal subject of this chapter. 
The National Museum has at present the following material, which may be 

considered as certainly representing Z. cavirostris: 
1. A complete skeleton and cast of an adult female, 19 feet 4 inches long, 

obtained at Barnegat City, New Jersey, October 3, 1883. Cat. No. 20971. 
2. A complete skeleton and photographs of an adult male, 20 feet 1 inch long, 

obtained at Newport, Rhode Island, in 1901, through Dr. E. A. Mearns, Mr. L. di Z. 
Mearns, and Capt. Gus Soderman. Cat. No. 49599. 

3. The collection contains also the skeleton of the young female individual 
obtained at Charleston, South Carolina, prior to 1865, which constitutes the type of 
Hyperoodon semijunctus Cope. It was originally in the Charleston College Museum, 
but later was received by the National Museum in exchange. This individual was 

between 12 and 13 feet long. Cat. No. 21975. 

In addition, the national collections contain the following material, known to, 

or supposed to, represent the species Z. grebnitzkii: 
4, Cat. No. 20993. Skull of a male (?).¢ Collected by Dr. L. Stejneger in Bering 

Island, 1882. Orig. No. 1521. Type of Ziphius grebnitzkvi. 
5. Cat. No. 21245. Skull. Orig. No. 1758. 
6. Cat. No. 21246. Skull. Orig. No. 2531. 
7. Cat. No. 21247. Skull. Orig. No. 1849. 
8. Cat. No. 21248. Skull of a male (?).2 es 
9. Cat. No. 83991. Skull. 
The five skulls preceding were also collected by Doctor Stejneger in Bering 

Island in 1882 and 1883. 
10. Cat. No. 22069. Skull of a female (?).¢ 

11. Cat. No. 22874. Skull. 
12. Cat. No. 22875. Bones of an immature individual. 
These three specimens were collected and presented by N. Grebnitzki. 
13. Cat. No. 142579. A series of photographs of an individual captured in 

Kiska Harbor, Alaska, September, 1904. Presented by Dr. J. Hobart Egbert. 
14. Cat. No. 84906. Photograph of the skeleton of an individual washed ashore 

at St. Simon Island, Georgia, in 1893, and belonging to Mr. W. Arnold. 
In the genus Ziphius, as in other ziphioid genera, a study of the characters of the 

skull appears to afford the best basis for discrimination of species. We have first to 
consider whether the North American species is the same as the European and New 

a As to reasons for assigning sexes thus, see p. 55. 
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Zealand species, and afterwards whether the North Pacific species is identical with 
or distinct from these. 

The published measurements of specimens from the coasts of Europe and New 
Zealand, currently believed to represent the single species Z. cavirostris, are rather 
meager, and, furthermore, prove, on examination, to present so little uniformity 

that they are of limited use for comparison with measurements of skulls from the 
Atlantic coast of the United States. About all that can be said is that the latter 
skulls are of about the same size as the former and that the proportions do not pre- 
sent any striking differences. For detailed measurements of the American skulls, 
see page 53. 

On account of the uncertainty as regards the measurements, I have had recourse 

to the published descriptions and figures, especially those of Van Beneden, Sir 
William Turner, and Doctor Haast. So far as I can perceive, there is nothing in 
these descriptions that is not applicable to the skulls Nos. 49599 and 20971, from 
Newport, Rhode Island, and Barnegat City, New Jersey, respectively, in the National 
Museum, and I can find no reason for regarding the latter other than as representa- 
tives of Z. cavirostris. > 

HISTORY OF THE NEWPORT, RHODE ISLAND, SPECIMEN. 

Of the Newport specimen, No. 49599, the Museum has the complete skeleton, 
together with external measurements and a photograph. From data at hand it 

appears that the animal was originally obtained in Narragansett Bay about October 
30, 1901, and afterwards towed to Fort Adams, near Newport. A few days later it 

was sent adrift again and stranded in the harbor of Dutch Island, near Canonicut 

Island, which is opposite Newport. While at Fort Adams its existence was made 
known to the Museum by Dr. E. A. Mearns, U.S. Army, and his son, Louis Mearns; 
and a preparator was sent to obtain the skeleton. With the aid of Captain Soder- 
man, of the government tug Monroe, he found it at Dutch Island, and reported that 
it was a male, 20 feet 1 inch in length, measured along the curves of the back (18 
feet 6 inches in a straight line). The epidermis was nearly all lacking, but the back 
appeared to have been black. The length in astraight line, as reported by Mr. Louis 

Mearns, was 19 feet. The complete measurements taken by the preparator, Mr. J. 
W. Scollick, are as follows: 

External dimensions of Ziphius cavirostris, male, Cat. No. 49599, U.S.N.M., Newport, Rhode Island. 

Fl. in. 

Total length, along curve of back 2s. 2< see. sc /esictec acta ciscie a:clere/s owieio sles eielsoie 20 al: 

Total lencth)dinistraicht line. 22/202. on see eer neeee ae cee ee eee essere 18 6 

Tip otisnout.to posterior maraim\or dorsal fit 222 sac = ore ae sl eter ee ets 13 10 
TUT PROB SN OUE ALO sa KM eh tees oat ae tee erecta ene eee etce etapa afte etctote ere 5 2 

ALLOA OD SM OU O CGY .C sepa a cima em xrs Srapere a tear ee lates 2 54 
Tip of snout to:anterior margin‘of blowhole. - 222 50-- 22... -cncenccccece sue 2 4 

Length: of mowthiw occ: seceiesisjeic nrewie sian cre isianse.sre els cle alerts siafeiew 3 eieleisieistersjere J A 

Breadth ‘of blowholé...o:<5-cedesucendcintesas taba e asso cere mic aseeiccecele 0 5% 

Length of pectoral fin, from head of humerus to tip, straight................. 2 2 
Verticaliheightof dorsalifine 2-2-2 5-22 --24sscaqee eemece mess eee ce eee 0 10 
Breadth’ ot flukes fromitip tot pses22- eases 2 eee ee ne cieee sce sate e/a ee 

Greatest cirth (estimated) sce ister seca te crete are ae ato tarate aloha otcta a astsiers 10 O 
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The breadth of the pectoral fin, as shown by the skeleton, was 5} inches. 
The photograph, which is reproduced in Pl. 41, fig. 4, gives a good idea of 

the general form of the animal. 

HISTORY OF THE BARNEGAT CITY, NEW JERSEY, SPECIMEN. 

Of the Barnegat City specimen, No. 20971, the Museum has the complete 
skeleton, together with a cast of one-half of the entire animal, and another of the 
head, and some measurements, all of which were obtained by Mr. William Palmer 
and myself October 3, 1883. The Museum received notice of the stranding of this 
specimen from Capt. J. H. Ridgway, of the United States life-saving station at 
Barnegat City. It was an adult female, 19 feet 4 inches long in a straight line. 
The complete measurements, taken in straight lines with a rod and cord, are as 
follows: 

External dimensions of Ziphius cavirostris, female, Cat. No. 20971, U.S.N.M., Barnegat City, New Jersey. 

(Measured in straight lines with rope and bar.) 
Ft. in. 

Rotalwlenp hsemmeeese meee eter eter ielaiaateresinicleics sisicteie eleinicncleleinisiceeies 19 4 

‘Tip lotipnout torey.essnsccemrs emis ie clelsteie a arse aes oiaiaic [sis aialelata ie isisisicine eeiciese cles 2 
Ri prorisnowt, toy low bole ce sees tee = are mialsle al=\=inielalsiaiaie\sin ie e'alela cleielntal=(elalelere\ 2 0 

Tip of snout to anterior base of pectoral fin.............-00. 2000-0222 eee enone 3 104 
Tipyot snout:to-anterior base of dorsal fins 5... .s<=<ss<s0+ssesesececesiene ses 128) 10 

Tiprotsnoutitoanterioriangle of Ventia--25- 0c ciims cise ce sce cise cecisisecce 12 34 
Ap olsnowt to;comenr OMmmowthy se eeae sales ac claiaia\a/araln/a/ainiale'e ole!miajsiaiaja'ainie/ai='= 114 

Lenpthvot anterior marcinvor pectoral fie... ercice <1 cictele <icle!-e «lsisicisieralele'sis'oje/e ry ARS 

Length along center of pectoral fin................---.. See eiioame cone ace 1 7 

Greatestibread th aerossipectoralll fim .<1e:< c1<)<1e12/<1=\s\cisis/\«/swie/slolz/e/o'o'=1e/=(sisie!=) 01a (ale 63 
Length of anterior margin of dorsal fin..... Biseec ais sede eh es clelceisisjae Seoedabo. a ay 

Tengthyotsbaseroidorsal etna. sere secie stelsieisielcleisicie ociciaiaiclele/alalseistointa iateinieeies i 

Werticalsheiohtroid orsalefintecsers cesta e ine eee afer ainiel leis tolsisiersivelatelciereisteveieistc 1 0 

Breadthy ortiikes tromyulprtOy tp sacs cena ciataceialeals| steisialelsinie ieee isis aeinicieeeete 5 6 
Ambero=posterlorplenpthro lst KOS ac we cccieiersias!aroi<ie)-|=1l=(=\=]ziloieieivicle)=ielal=lstaeia'sielolel=ra ab af 

encihomey cusseee ees ses erases cet aaececitct cise sisiececeimocececcmesse seer 2 

Breadth oMey.ehacq c= 2 - cere smmicteei= cae iajclslers <ie'e sissclorsic}at/ Seicteicte sisieieicislelsiereie eielos 1 

Girthtarqundcey es-en-sacsnocsins sem cise mie seie ns ne oisielnsivisisisic/eieisieiecieereinielecic 3 i 

Girthiatsanterormarciniol.d oral fitacema= see iyaeie(le/iasinte aioiae «islele/e sicisiesia ie 7 03 
Ginthvatiroototmectoraletimaae seme emrscisn citar stetsaictei sis sis slcfetelelnee-il<yaiere'sisieiere 6 04 

Breadthvotlower jaw. at middle oflencthcc.cc sce cconcme-iticenccec crise cs 44 

Breadth of upper jaw at middle of length................2.20.ccceecesseeeee 5 

Breadthroiiplowholesssscc enc caeie cee oek -sieae aoe aie wsewceacecceossee 5 

Distance tromeposterionancle ohey eso Wan sas ae e</-1tayal=)\aceieiaial alate ois) eae wi =/e=i-ie 44 

I neglected to make a full description of the color, but noted that it was stone 
gray, lighter above and darker below; snout nearly white. The cast, which was 
painted from a sketch made at Barnegat City and from pieces of skin brought to 
Washington, bears out this note in general, but with modifications. The color 
of the body as a whole is gray tinged with dull yellowish. The gray is darker on 
the back than on the belly, but on the latter is a large area of dark brown, reaching 

from near the pectoral fins to and beyond the anus, and halfway up on the sides. 
On this dark area are several large oval whitish blotches, some two inches in 
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diameter. Both upper and lower jaws nearly to the angle of the mouth are cream 
white. On the sides and belly the gray color is speckled with black spots of about 
the size of a grain of wheat. The pectoral fins are dark gray above and below; 
the flukes were similarly colored. 

A comparison of the dimensions of the two specimens above described with 
those of European and New Zealand specimens is afforded by the following table 
(the measurements being reduced to percentages of the total length): 

External dimensions of Ziphius cavirostris. (Reduced to percentages of the total length.) 

Barnegat | 
i City, New Buenos 
Newport, | New |p Ayres 

a Eye | Jarcey. |Brighton,| Punta, x 
Measurements. | Abe ee Jersey, |New | Corsica, | A™&eD- | 49599 U.S.N -M., 20971 =| Zealand 1842 tina, 

| male, 1901. U.S.N.M., formale » oe male, 
female, o 1865. 
1883. 

| Ft. tn. | Ft. in. | Ft. ins | Ft. in. | Ft. in. | Ft. in. 

Total length:<:-ssscecace nes ceed ; @20 1 518 6| b19 4 19 6 19 0/12 113 

| 
| Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 

Tip of snout to posterior margin of dorsal. 69.0 74.8 67.2 [67.1] [78.5]| [70.8] 

Tip of snout to axilla. 25.3 28.0 ¢20.0 DAES \oeeie se once ¢ [25.0] 

(PiplokSnoub te Cyeresn sen. cee sam 12.2 13.3 10.8 1258 )|Seccaactess 10.9 

Tip of snout to anterior end blowhole...... 11.2 12.6 OL Ai eee oes space sec cee 1l.4 

Length Of Mouth: \. <sssjensenecesescrceuces 5.4 5.9 ! €5.0 6.4) ese ceccct h5a8 

Breadth of blowhole ....................- 2.3 2.5 | 2.2 26) ce ccsce see 1.2 

Length of pectoral from head of humerus. 10.8 ab By A cost nase 91258!) - osceccoe2|-scactasce | 

Length of pectoral from axilla............ R75 8.1 | ne Bod eseetce ccs 98.3 8.6 

Greatest breadth of pectoral fin .......... 92.4 42.6 2.9 3.0 2.9 3.0 

Vertical height of dorsal fin............... 4.1 4.5 5.2 3.4 3.5 4.3 

Breadth of flukes, tip to tip fin............ 26. 1 28. 4 28.0 6) By ea 23 

a Curvilinear. 

b Straight. 

¢ To anterior base. 

d Lower jaw to ‘‘ beginning of pectoral.” 

e From tip of upper jaw. 

J From tip of lower jaw. 

9 Points of measurements not specified. 

4 From the bones; from outer anterior margin of proximal expansion of ulna. 

+ Along center. 

j From the bones. The external measurement originally taken by Scollick is entirely too large. 

k The skull gives this measurement as 10.4 percent. The original measurement by Scollick is entirely 

too large and can not be correct. The same is probably true regarding length to blowhole, but I 

can not prove it. 

The close correspondence in proportions shown in this table favors the idea 
of specific identity, and taken with the similarity in size, and characters of the 
skull, warrants, | think, the assumption that the specimens from the Atlantic 
coast of the United States belong to Z. cavirostris. 

COLORATION. 

It should be remarked, however, that the Barnegat City specimen does not 
agree in color with any of the European or New Zealand specimens. On the other 
hand, the latter show a most extraordinary diversity in color, some being black, 
with the head and back as far as the dorsal fin white; others all black above, white 
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below, and the head black and brown. The color of the young specimen from 
Buenos Ayres, Argentina, is described by Burmeister as follows: 

All the body of the animal is of a light gray color, a little yellowish, resembling the color of light 
ash, but much darker on the back and much lighter on the belly. The fins are much darker than the 
back—almost black—and the large fin of the tail has a very pure white area of irregular shape on the 
underside. 

If the indications from the skull and proportions are trustworthy Z. cavirostris 
must be a species in which the color is very variable, differing perhaps in the two 
sexes, or with differences in age. This is, however, by no means certain at present, 
and whether the diversities of color reported in different specimens are merely 
individual variations, or are due to post-mortem changes, remains to be discov- 
ered. It will be noticed that the color of the Argentine specimen is nearest to 
that of the Barnegat City specimen. 

TYPE OF ZIPHIUS SEMIJUNCTUS (COPE). 

The type-specimen of Ziphius semijunctus (Cope), as already mentioned, is a 
young female. The most noticeable characters which it presents are that the 
premaxille are flat proximally, and that the teeth are small, sharp-pointed and 
open at the roots. The form of the teeth is undoubtedly due to immaturity, but 

@ Cope’s original description of this species was as follows: 
“Hyperodon semijunctus, sp.nov. The question whether a Hyperodon visits this side of the Atlan- 

tic, has at length been solved by the description which I have received through Dr. Alexander Wil- 
cocks of this city, of a species taken in Charleston Harbor. This is well drawn up by Gabriel Mani- 
gault, who set up the specimen, which adorns the Charleston Museum, The points wherein it evidently 
differs from its congeners, the H. bidens and latifrons, are, first, the separation of the four posterior cer- 
vical vertebrze, the three anterior only being solidly anchylosed, instead of the seven, as in the known 
species, even in the young, according to Dr. J. E. Gray. Second, the possession of one or more pairs 
of ribs added to the flying series, and of two more vertebra, including ten dorsal instead of nine. 
(Nine are given by Cuvier, Ossemens Fossiles, viii, 188; and Flower, Proc. Zool. Soc. Lond., 1864, 419, 
for the bidens.) Five ribs are connected with the sternum, of which the anterior articulates with the 
seventh cervical by its inferior head. 

“T extract the following from Gabr. Manigault’s description: 
“The superior maxillary bones are quite pointed in front and widen out toward the base of the 

snout. Their lateral edges become developed on each side into a prominent vertical ridge, which is 
slightly convex on the outer surface, and the reverse on the inner. These bones, after having widened 
out upon approaching the orbits, ascend vertically along with the occipital (the two together holding 
the frontal, which is quite perceptible, between them) and form at the back of the head a transverse 
ridge, which is quite high and very thick. From my not knowing by what name it was known, I did 
not satisfy myself concerning the presence of palatine tubercles. Another peculiarity of the head con- 
sists in the lower maxillary bones being provided each at its point with a single small and very sharp 
tooth. These were not noticed during the dissection, owing to their being too much imbedded in the 
integuments; they are now, however, quite visible. In the cavity of the skull is a septum of bone 
separating the cerebrum from the cerebellum (i. e:, the tentorium). The first rib is very wide and 
short, and presents a marked contrast to the others. The sternum is quite flat and wide. The pectoral 
fins are small, and have been carefully preserved, with the various carpal and phalangeal bones kept 
together by their natural ligaments. As the skeleton stands, the fins consist only of the scapula, the 
humerus, the radius, and the ulna, with but few phalanges. 

“<The length of this specimen is between twelve and thirteen feet.’’’ (Proc. Acad. Nat. Sci. Phila., 
1865, p. 15.) 
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as the shape of the premaxille is similar to that found in the nominal species ger- 
vaisii, it might be thought necessary to refer semijunctus to the latter species. As 
will be shown later, however, this form of the premaxille appears to be charac- 
teristic of the adult female of cavirostris, and of immature .individuals of either 

sex, the young, as in many kinds of animals, resembling the adult female rather 
than the male. 

T have been able to find but one character in the skull of semijunctus which might 
be regarded as specific. This is that the lachrymal bone is thick distally, and cut 
off square at the end. In other specimens of Ziphius examined it is thin and flat, 
and rounded or pointed at the end. As there is much individual variation in the form 
of the lachrymal, this peculiarity alone is, in my opinion, an insufficient indication 

of the validity of the species. 

COMPARISON OF SKELETONS. 

A comparison of the skeletons of the three individuals from the Atlantic coast 
of the United States reveals a number of differences of more or less importance. 
Were it not for the lack of reliable differences in the skulls, it might be considered 
that these variations in other parts of the skeletons indicated specific difference. 
T am disposed, however, since the Barnegat and Newport specimens are of opposite 
sexes, to regard them partly as sexual and partly as individual. In the case of the 
Charleston specimen (semijunctus), the skeleton, besides being immature, has been 
very much damaged by careless handling, and nearly all the bones are somewhat 
abraded. It is, therefore, only available to a limited extent for purposes of com- 
parison. As no description of a Ziphius skeleton from the coast of the United States 
has, so far as I am aware, been published hitherto, and as descriptions of skeletons of 
Old World specimens are few and rather brief, I shall give below a detailed compara- 
tive description of the American specimens. For the sake of brevity, I shall refer 
to each specimen merely by the locality. 

VERTEBRAL COLUMN AS A WHOLE. 

The vertebral formula in the three North American specimens and in four Old 
World specimens and Burmeister’s Argentine specimen is as follows: 

Vertebral formula of Ziphius cavirostris. 

Locality and sex. CoS ibe tiedes Ca. Total. 

Newport, Rhode-Island, Male...-..2.2 =. <2. 222s.ccseesecs esteeene 7 9 10 20 46 

Barnegat City, New Jersey, female... .-.-...5--5 -ticc2-scecencewe 7 9 ll 18(+1?) | 46(?) 

Charleston, South Carolina, female ...........-..-.------.--+e2-- ai 10 10 16(+3?) 46(?) 

Holma, Sweden: (Malm) is sos3 ic afew ce aes cee betas oacleeesl 7 10 10 18(+1 ) 46 

Pisa Museum (Van Beneden) ........-.-...s0---000-2-000-Senene ff 9 ll 16+ 434 

Warrington, New Zealand (Scott and Parker). 7 10 9 20 46 

Lyttleton Harbor, New Zealand (Haast)...... i 9 ll 19 46 

Buenos Ayres, Argentina (Burmeister), male.............-.----- i 10 10 22 49 
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In the figures of the Argentine specimen the last ten caudals are practically 
without characters, and it is perhaps allowable to question whether the terminal 
two or three were not added to make an even taper to the end of the column. If 
such be not the case, this specimen had more vertebre than any other. 

CHARACTERS OF THE VERTEBRZ. 

Newport (male).—The seventh cervical vertebra presents a conical metapophysis, 
which on the first thoracic vertebra forms of a rather thick, long, declining process 
ending in a facet for the tubercle of the first rib. This metapophysis maintains 
nearly the same form as far as the sixth thoracic vertebra, but on the third thoracic 
a mammiliform process makes its appearance on the anterior margin near the tip, 
and becomes more prominent on each succeeding vertebra. On the seventh thoracic 
it becomes larger, thin, and upright, and widely separated from the articular facet 
for the tubercle of the rib. On the centrum of this vertebra lower down is a second 
much larger rugose articular facet. On the eighth thoracic vertebra the upper 
articular process disappears altogether and is replaced by a transverse process on a 
lower level, with a facet at the free end for the rib. On the ninth thoracic the trans- 
verse processes are larger and nearly straight. They are longer on the first lumbar 
and incline a little forward. Those of the succeeding vertebre are similar, but 
decrease gradually in length, while somewhat increasing in breadth. They are last 
traceable on the ninth caudal. On the eighth caudal they are perforated by a 
foramen. 

All the vertebra from the first cervical backward have neural spines as far as 
and including the eleventh caudal. The spine on the first thoracic is rather short, 
narrow and pointed. These spines increase in height in succeeding vertebre as for 
as the sixth lumbar; at the same time the breadth increases antero-posteriorly and 
the tip becomes expanded. The spines are nearly equally high on all the succeed- 
ing lumbars, but begin to decrease on the caudals and disappear altogether on the 
eleventh caudal. 

The anterior zygapophyses and metapophyses maintain a nearly constant 
position close to the top of the centra throughout the column, from the seventh 
thoracic backward, and are vertical, thin, and oblong, squared or rounded. They 

begin to decrease in size noticeably on the first caudal, and on the seventh caudal 
are mere swellings at the sides of the nearly horizontal plate from which the neural 
spine springs. They are traceable as far as the twelfth caudal. 

A ridge appears on the side of the neural arch near its base on the fifth caudal 
and is stronger and very marked on those following, to the ninth caudal. A ridge 
unites the anterior and posterior facets for the chevrons on the ninth and succeeding 
caudals. 

Barnegat City (female).—Unlike the Newport skeleton, there are no neural 
spines on the fifth, sixth, and seventh cervicals. The spine on the first thoracic 
vertebra is quite short and sharp, and on the second, third, and fourth thoracics also 
is rather pointed, though of increased length. There is no metapophysis on the 
seventh cervical. 
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On the seventh thoracic the facet for the tubercle of the rib, instead of being 

very prominent, becomes inconspicuous. The metapophysis is flat and squared, 

and there is no lower facet on the side of the centrum. On the eighth thoracic the 

metapophysis is thin, squared, and vertical, and a well-formed transverse process 

appears on the side of the centrum. The transverse processes of the ninth thoracic 

are a little curved backward, and on the first lumbar and succeeding vertebrae bent 

forward. These processes are less tapering on all the lumbars than in the Newport 

skeleton. They disappear on the eighth caudal. None is perforated. 

The longest neural spine is on the sixth lumbar, and on all the lumbars both 

the anterior and posterior edges are somewhat convex. Hence their shape is rather 

different from those of the Newport skeleton, in which the anterior margins are 

somewhat concave. The tips of the spines are rather suddenly expanded. The 

spines of the caudals are rather more expanded at the tip and more inclined back- 

ward than in the Newport skeleton. They disappear on the eleventh caudal. 

The horizontal plate joining the metapophyses is noticeable on the fifth caudal. 

The ridge on the side of the neural arch is first noticeable on the fourth caudal and 

is very strong on the fifth, sixth, and seventh. The metapophyses are last traceable 

on the twelfth caudal. 

Charleston (female, jr.).—This skeleton resembles the Newport one as regards 

the facets for the articulation of the tubercles of the ribs, except that the seventh 

thoracic resembles the sixth and has no lower facet on the side of the centrum. The 

transverse processes of the ninth thoracic are rather strongly curved backward, 

while those on the last thoracic and first lumbar are nearly straight. On succeed- 

ing vertebrx they are inclined forward. They are last traceable on the eighth or 

ninth caudal (vertebra 35 or 36). None is perforated by a foramen. 

Though the vertebrx are defective, there appear to have been no neural spines 

on the fourth to the seventh cervicals, inclusive. The spine on the first thoracic is 

short, and on the first to the fourth is pointed. The spine disappears on the tenth 

caudal (vertebra 37). 
The metapophyses assume the vertical position on the eighth thoracic. The 

last of these processes is barely traceable on the tenth caudal (vertebra 37). The 

ridge on the side of the neural arch is well marked on the fifth to the ninth caudals, 

inclusive. On the seventh caudal (vertebra 34) the anterior and posterior facets 

for the chevrons are united on the right side, and on the eighth caudal and suc- 

ceeding vertebrae on both sides. 

CERVICAL VERTEBR&. 

Barnegat City (female).—The first four cervicals are united. The foramen 

above the anterior articular facets of the atlas is complete, and the edges of these 

facets are raised. The inferior lateral process is flat, broad, and strongly bent 

backward. 

Second cervical: Inferior lateral process nearly as long as that of the first 

cervical; broad, flat, and bent backward parallel with the process of the first cervical. 

Superior lateral process short, strong, and flat. A large incomplete foramen between 

it and the inferior process. 
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Third cervical: A short, conical inferior process, curved forward. 
Fourth cervical: Similar, but with smaller and shorter inferior process. Neural 

arch and spine complete; the latter fused with the preceding spines. Arch not 
reducing the size of the neural canal. 

Fifth cervical: Arch and spine broken. Arch nearly as broad as the anterior 
epiphysis of the centrum. Inferior lateral process short, straight, and directed 
obliquely outward. 

Sixth cervical: Spine broken. Arch complete, nearly as wide as the anterior 
epiphysis. Inferior lateral process short, thick, knobbed, and directed obliquely 
outward and a very little forward. The left longer. 

Seventh cervical: Spine obsolete. Arch complete, as wide as the anterior 
epiphysis. No superior lateral process or metapophysis. A thick articular facet 
for the head of the first rib on the middle of the side of the centrum. No inferior 
lateral process. 

Fused spines of the first to fourth cervicals bent backward; the mass broad 
antero-posteriorly and rounded at the tip. 

Newport (male).—First cervical with the foramen over the anterior articular 

facets incomplete, and the borders of the facets less raised. The facets also broader 
and more declined. Inferior lateral process thicker, somewhat tapering, and nearly 
transverse. 

Second cervical: Inferior lateral process much shorter than that of first cervical, 
about parallel with it, but with the tip bent forward. Superior lateral process short, 
thick, and bent backward; joined to the inferior process on the right side, inclosing 
an oval foramen. 

Third cervical: A short, straight, triangular superior process on the right side; 
that on the left short and blunt. Inferior lateral process long, thick, club-shaped, 
and curved backward. 

Fourth cervical: Inferior lateral process similar to the last in shape, but shorter, 
broad and flat, and only slightly curved backward. Neural arch and spine separate 
from those of the third cervical; the arch rather smaller than those preceding it, 
and reducing the size of the neural canal. 

Fused spines of the first to third cervicals nearly vertical, rather high, and 
obtusely pointed. 

Fifth cervical: Spine pointed and quite long. Arch complete. Inferior lateral 
process short, squared, flattened, and directed outward obliquely. 

Sixth cervical: Spine about as long as on the fifth cervical. Arch much nar- 
rower than the anterior epiphysis. Inferior lateral process prominent, thick, 
somewhat compressed, and directed downward. 

Seventh cervical: Spine as high as the arch, obtusely pointed. Arch complete, 

as wide as the anterior epiphysis. A strong conical superior lateral process, or 
metapophysis, on a broad base, directed forward. An articular raised facet on 
the side of the centrum, directed obliquely backward. No inferior lateral process. 

Charleston (female, jr.).—The first to fourth cervicals resemble those of the 

Newport skeleton, but the fourth entirely separate. All the lateral processes 

undeveloped, or broken off, except the right inferior lateral process of the atlas, 
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which is like that of the Newport specimen. The anterior foramen of the atlas is 

incomplete, as in that specimen, and the spines of the conjoined vertebre are 

vertical and pointed. (PI. 25, fig. 1.) 

Fifth cervical: Spine wanting. Arch complete. Inferior lateral process un- 

developed, or abraded. 
Sixth cervical: Spine and processes broken. Arch wide. 
Seventh cervical: Similar to that of the Newport skeleton, but the spine 

obsolete or broken. 
THORACIC VERTEBRA. 

Barnegat City (female).—First thoracic: Spine vertical, pomted, about as high 
as arch and centrum together. A moderately long process with articular facet 
for tubercle of rib on side of neural arch; facet elliptical and directed a little down- 
ward and forward. A smaller facet for head of second rib on posterior upper edge 

of centrum. 
Seventh thoracic: Metapophyses long, extending horizontally, straight supe- 

riorly. A small articular facet on the outer side near the base, directed downward; 
strongest on right side. A very small facet on posterior upper edge of centrum, 
scarcely noticeable on right side. Neural spine rather narrow at tip; superior 

margin straight. 
Eighth thoracic: Metapophyses squared and thin. A distinct transverse 

process on side of centrum about half as broad as the centrum is long, and as long 
as centrum is broad; flattened, squared, and a little curved backward and upward. 

Articular facet for rib elliptical and directed obliquely backward. A broad, shallow 
groove across base of transverse process, the anterior edge of which is emarginate 
proximally. Neural spine as in seventh thoracic. 

Ninth thoracic: Metapophyses squared. Transverse process similar to that 
of eighth thoracic, but equal to centrum in length, little narrowed at base, and 

directed outward; anterior edge convex, posterior concave; articular facet occupy- 
ing the posterior half of the distal edge. A very shallow groove proximally. 

Newport (male).—First thoracic: Neural spine a little curved backward and 
rounded at tip; much higher than length of arch and centrum together. Articular 

facets as in Barnegat skeleton. 
Seventh thoracic: Metapophyses similar in shape to those of Barnegat skeleton 

but with a very distinct facet on side of arch, terminating a process about as long 
as the greatest diameter of the facet; surface of facet rugose. Below this process, 
on side of centrum, a very large, oval, sessile facet, reaching forward nearly to the 

anterior face of the centrum and upward to its superior edge. A very low, small 
swelling on the posterior superior edge of centrum, probably indicating the point 
of attachment of a cartilage connecting the head of the eighth rib. Neural spine 
expanded at free end, and superior margin rounded. 

Eighth thoracic: Metapophyses similar -to those of Barnegat skeleton. A 
distinct transverse process nearly as broad as the length of the centrum, oblong or 
squared, flat, directed somewhat backward, but not upward. Articular facet for 
rib not occupying whole of free end and only slightly directed backward; anterior 
margin as in Barnegat skeleton. Neural spine similar to that of seventh thoracic. 

e 
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Ninth thoracic: Similar to that of Barnegat skeleton, but transverse process 
longer than centrum and directed a little downward, articular facet occupying less 
than posterior half of free margin; proximal groove inconspicuous; anterior and 

posterior margins nearly straight. 
Charleston (female, jr.).—The centra of the thoracic, as well as the lumbar, 

vertebre in this individual present inferior median keels, and more or less concave 
sides, which is not the case in the Barnegat and Newport skeletons. This can not 
be due to immaturity, as in a still younger individual, supposed to represent Ziphius 
grebnitzkii, the thoracic vertebre are rounded below. The neural spines of the 
thoracic vertebre are much less inclined backward in semijunctus than in the New- 
port and Barnegat skeletons, but this is doubtless connected with age, as the younger 
series of vertebre already mentioned exhibits the peculiarity in a more marked 
degree. A similar modification dependent upon age appears to affect Hyperdodon, 
as will be seen by comparing Van Beneden and Gervais’ figures in the Osteography, 

plate 18. 
First thoracic: Similar to that of Newport skeleton, but spine not higher than 

arch alone. (A little abraded at tip, but probably undeveloped.) 
Seventh thoracic: Metapophyses short (abraded), incompletely developed. A 

distinct facet on side of same on an elongated process, as in Newport skeleton, but 
no second larger one on side of centrum. No facet on superior margin of centrum 
either anteriorly or posteriorly. 

Eighth thoracic: Transverse process similar to that of Barnegat skeleton, but 

anterior edge nearly straight; process about one-half as broad as length of centrum. 
(Indications of immaturity.) 

LUMBAR VERTEBRE. 

Barnegat City (female).—First lumbar: Similar to last thoracic, but transverse 

process expanded distally and slightly directed forward; a little longer than centrum; 
anterior and posterior edges emarginate proximally. 

Eleventh lumbar (last): Centrum very long. Neural arch and spine very high, 
more than twice length of centrum. Spine inclined backward much beyond pos- 
terior face of centrum; anterior margin straight, posterior convex, tip expanded. 
Transverse process a little more than one-half length of centrum, somewhat expanded 
at distal end and curved forward so that tip is about in line with anterior face of 
centrum. Metapophyses close to centrum and to each other, semihexagonal in out- 
line. A sharp median inferior ridge, and shallow posterior oblique channels on 

under side of centrum. 
Newport (male).—First lumbar: Similar to that of Barnegat skeleton, but 

transverse processes considerably longer than the centrum and not expanded at tip; 
anterior edge straight, posterior only slightly emarginate proximally. 

Tenth lumbar (last): Centrum like that in Barnegat skeleton. Neural arch 
and spine only slightly higher than Jength of centrum. Transverse process oblong, 
free margin nearly transverse; process inclined forward so that tip is a little beyond 
anterior face of centrum. Metapophyses close to centrum, rounded in outline. 
Neural spine much inclined backward; anterior edge concave, posterior convex, 
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tip expanded. A rounded inferior median ridge and very distinct oblique posterior 

channels on under side of centrum. 
Charleston (female, jr.).—Virst lumbar: Similar to that of Barnegat skeleton, 

but transverse process directed outward and scarcely or not at all forward; length 

of process equal to that of centrum; tip rounded (due to immaturity). 

Tenth lumbar (last): Centrum very long. Neural arch and spine a little less 

in height than length of centrum. Transverse process oblong, curved forward, more 

than one-half as long as centrum. Metapophyses similar to those of Newport skele- 

ton. Inferior median ridge very sharp; lateral channels rather indistinct. 

CAUDAL VERTEBRE. 

Barnegat City (female).—First caudal (vert. 28): Similar to last lumbar, but 

neural spine broader antero-posteriorly. Transverse process 3 length of centrum, 

inversely triangular, the tip much in advance of anterior face of centrum, free end 

somewhat rounded. Metapophyses similar to those of last lumbar. No median 

inferior ridge, but two short processes bearing facets for chevrons posteriorly and a 

very slight indication of similar process anteriorly, but without facets. Posterior 

inferior oblique channels indistinct. 

Seventh caudal (vert. 34): Centrum (exclusive of chevron processes) nearly as 

deep as long. Neural arch and spine only a little higher than length of centrum, 

very much inclined backward and expanded at distal end; free border of spine 

straight. Metapophyses close to centrum, united nearly to tips by a horizontal 

plate. A ridge extends backward from their tips nearly across the arch. Another 

very prominent ridge traverses the centrum at the base of the arch. At the poste- 

rior end, a deep groove, convex forward, extends down the side of the centrum, mak- 

ing an emargination in the transverse process and proceeding thence down the lower 

side of centrum to its lower middle point, where it ends in a deep semicircular emar- 

gination between the anterior and posterior chevron facets. Transverse process a 

triangular stub, reaching nearly to the line of the anterior face of centrum. Chevron 

processes very large, and the median inferior surface of the centrum between them 

deeply grooved longitudinally. 

Tenth caudal (vert.37): Centrum as deepas long. Neural spine a low ridge, as 

long as the centrum, and extending beyond it posteriorly. No transverse processes. 

A foramen in side of centrum much above the middle and a similar one below. Close 

to the latter and below it another foramen pierces the ridge uniting the chevron 

processes, and appears below on side of longitudinal inferior median channel. 

Metapophyses small mammelliform processes on top of centrum. 

Eleventh caudal (vert. 38): No processes. A very small neural spine. Pos- 

terior epiphysis strongly convex. 
Twelfth caudal (vert. 39): A rounded mass without processes. 
Thirteenth caudal (vert. 40): An oblong mass, with two grooves on each side, 

two widely separate foramina above and two closely approximated below, entering 

a common depression, with rounded projections on its borders. 

Fourteenth caudal (vert. 41); Similar to thirteenth caudal, but with a single 

lateral groove. 
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Fifteenth caudal (vert. 42): Similar to fourteenth caudal, but sides extend- 

ing upward and downward in a ridge. Inferior foramina nearly as far apart as 
superior and posterior epiphysis much smaller than anterior. 

Sixteenth caudal (vert. 43): Similar to fifteenth caudal, but the disproportion 
of epiphyses greater and lateral ridges higher. Superior and inferior surfaces of 
centrum inclined. 

Seventeenth caudal (vert. 44): Similar to preceding, but smaller. 
Eighteenth caudal (vert. 45): Longer than high. Inferior ridge longer and 

larger than superior. Groove very large. Anterior face of centrum deeply con- 
cave, posterior flat. Posterior epiphysis very much smaller than anterior. Foram- 
ina very small, practically obliterated on right side. 

Newport (male).—First caudal (vert. 27): Similar to last lumbar, but trans- 

verse process shorter, about two-thirds as long as centrum, oblong and but little 
constricted at base; distal margin nearly straight. The process does not extend 
forward quite to the line of the anterior face of centrum. No inferior median ridge, 
but strong posterior chevron processes. Postero-inferior oblique grooves very 
distinct. 

Seventh caudal (vert. 33): Similar to the same vertebra in Barnegat skeleton, 
but neural spine more inclined backward and anterior border deeply concave. 
Metapophyses oblong, directed upward, not reaching anterior face of centrum as 
they do in Barnegat skeleton. Anterior face of centrum receding superiorly and the 
ridge opposite it on side of centrum shorter than in Barnegat skeleton. Ridge 
behind metapophyses indistinct. Postero-inferior oblique grooves as in Barnegat 
skeleton, but piercing transverse process, forming a foramen. Anterior and posterior 
chevron processes very large and receding very much, as do also the anterior and 
posterior faces of centrums. 

Eleventh caudal (vert. 37): Similar to Barnegat skeleton, but spine shorter 
than centrum and not extending beyond it anteriorly or posteriorly. Metapo- 
physes similar, but wider apart. 

Twelfth caudal (vert. 38): Neural arch barely complete. No spine. 

Thirteenth to nineteenth caudals (vert. 39-45): Similar to those of Barnegat 

skeleton. 

Twentieth caudal (vert. 46): Rudely triangular, with a peg-like posterior pro- 
jection, bearing the very small posterior epiphysis. No foramina. Anterior epi- 
physis deeply concave in middle. 

Charleston (female, jr.).—First caudal (vert. 28): Similar to last lumbar, but 

only a faint inferior median ridge. Inferior outline of centrum antero-posteriorly 
very concave, which is not the case in the Barnegat and Newport skeletons. Pos- 

terior chevron processes prominent. Postero-inferior oblique grooves shallow. 
Seventh caudal (vert. 34): Like the Newport skeleton. The transverse process 

not pierced or emarginate. Postero-inferior oblique grooves indistinct. Ridges on 
centrum very distinct. Right anterior and posterior chevron processes united and 
pierced by a foramen. 

Tenth caudal (vert. 37): Similar to the same vertebra in Newport skeleton, but 

neural spine very short. 
24765—Bull. 73—10—4 
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CHEVRONS. 

The number of chevrons in the North American and some other specimens is 

as follows: 

Newport, Rhode Island. ........ za3 11 || Littleton Harbor, New Zealand (Haast). 10 

Barnegat City, New Jersey - 8(+3?) || Warrington, New Zealand (Scott and 9 

Charleston, South Carolina. ... ae 8+ Parker). 

Buenos Ayres, Argentina (Burmeister). - . 11 || Pisa Museum (Van Beneden)..........- 9 

Holma, Sweden (Malm)............--.--- 9 

The chevrons are similar in form in the three North American specimens, 
with some differences which will be pointed out below. 

Newport (male).—The first chevron consists of a pair of bones which are not 
united. They are longer than deep, their depth indeed being less than that of 
any one of the succeeding bones except the tenth and eleventh. Each pre- 
sents one strong superior articulating facet. Second chevron, elongated antero- 

posteriorly, but not much deeper than the first. Third chevron very deep and 
only equaled in that respect by the fourth; narrowed and rounded off below. Fourth 

chevron largest and broadest (antero-posteriorly) of the series; expanded below 
and the lower border transverse. Fifth to eighth similar in form, but less deep 

successively, and the lower border more rounded. Ninth similar to eighth, but 
smaller and thinner. Tenth similar to first, longer (antero-posteriorly) than deep. 

Eleventh similar to tenth in form, but smaller. 

Barnegat City (female).—First chevron bone lacking. Second like that of 
Newport skeleton, but smaller. Third similar to second, but much larger and 
more produced posteriorly ; quite unlike the third in the Newport skeleton in form, 
and much less deep. Fourth, largest and deepest of the series; anterior and pos- 
terior borders rounded, and the inferior border similar. Fifth to eighth similar in 

form, but successively less deep, and all more expanded below; inferior border 
nearly straight. Ninth similar to eighth, but depth not exceeding breadth; lower 
angles produced. 

Charleston (female, jr.)—The chevrons of this specimen resemble those of the 

Newport skeleton, but on account of immaturity they are all more or less rounded. 
The two sides of the first chevron are united. The second is without the posterior 
angular projection seen in the other specimens. The third is the deepest of the 
series. The eighth is not deeper than long, and hence resembles the tenth chevron 
of the Newport skeleton in proportion, but is, of course, much smaller. Two or 
three chevrons are lacking from the posterior end of the series. 

RIBS. 

Barnegat City (female).—First rib shortest and broadest, but considerably 

broader at proximal end than at distal end. Head and tubercle close together. 
The succeeding ribs increase in length and decrease in breadth to the fifth or sixth. 
The third, fourth, and fifth are expanded and flattened at distal end. Seventh, 

eighth, and ninth successively shorter. Distance between head and _ tubercle 
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greater on second rib than on first, and on third is greater than on second. On 
the third to sixth, inclusive, the distance is about equal. The tubercle is scarcely 
distinguishable on the seventh rib, while on the eighth and ninth it is lacking, 
these ribs joining the transverse processes by a terminal facet only. 

Newport (male).—Similar to those of the Barnegat skeleton, but first rib 
maintains nearly the same breadth throughout. Neck thicker than in Barnegat 
skeleton. Seventh rib terminates proximally in a single large rugose facet, which 
connects with a similar facet on side of centrum of seventh thoracic vertebra. 

Charleston (female, jr.).—Similar to those of the Barnegat skeleton, but a 
distinct tubercle on the seventh rib. Eighth and ninth ribs end proximally in a 
transverse facet only, which is largest on the eighth. Tenth rib (represented by 
a fragment) only half as broad as the preceding ones and more nearly round in 
section. 

STERNUM. 

Barnegat City (female).—Five segments. Manubrium wider than ‘long, con- 
vex inferiorly. Deep anterior and posterior notches, about equal, the former with 
an angular projection on each side. Facet for cartilaginous sternal rib thick and 
prominent. Second segment wider than long, about equally notched anteriorly 
and posteriorly, the two sides anchylosed together by a bony bridge, about as wide 
as the notches are deep. Third and fourth segments similar to second but smaller; 
similarly notched; left portion a little longer than right. Fifth segment elongated, 
left side very much so; the two sides joined by a narrow bridge; posterior notch 
very deep. 

Newport (male).—Similar to sternum of Barnegat skeleton, but manubrium 
scarcely wider than long; posterior notch much longer than anterior, with parallel 
sides. Second and third segments similar to those of Barnegat skeleton but sides 
of latter not completely anchylosed together. Fourth segment in two pieces, with 
a wide interval between. Fifth segment triangular with deep anterior, triangular 
notch, a narrow bridge, and short posterior prolongation (the left longer than the 
right). 

Charleston (female, jr.).—Resembles the sternum of the Barnegat skeleton rather 
than that of Newport skeleton, but anterior parts cartilaginous. Opposite sides of 
second, third, and fifth segments anchylosed together and those of fourth segment 
nearly so. (PI. 25, fig. 2). 

SCAPULA. 

Barnegat City (female).—Superior border irregular. Posterior angle acute. 
Anterior and posterior borders nearly straight. Ridges distinct. Acromion 
broad both at base and at tip, sharply bent upward, so as to be parallel with an- 
terior border of scapula. Coracoid nearly as long as acromion, slender, a little curved 
upward, irregular and somewhat expanded at the end. 

Newport (male).—Superior border irregularly rounded. Posterior angle ob- 
tuse, anterior angle projecting. Ridges indistinct. Anterior and posterior bor- 
ders nearly straight, but irregular. Acromion broad at base, tapering toward the 



46 BULLETIN 73, UNITED STATES NATIONAL MUSEUM. 

tip, which is again somewhat expanded; bent upward, but not sufficiently to be 

parallel with anterior margin of blade. Coracoid rather thick, irregular, strongly 

expanded at tip. 
Charleston (female, jr.).—Rather too much abraded for comparisons, but pos- 

terior margin more concave than in either of the other skeletons. 

FORE LIMB. 

Barnegat City (female).—Fore limb much shorter than in the Newport skeleton. 
Humerus: Head quite oblique, the lower edge overhanging the shaft considerably 

on the ulnar side. Tuberosity level with upper surface of head, elliptical in outline 

when viewed from above. Deltoid ridge moderately prominent, irregular, rugose, 
and extending to about the middle of the shaft. Distal end of humerus not ex- 
panded. Bicipital groove inconspicuous. 

Radius: Almost perfectly straight, but a little inclined toward ulna at oblique 
proximal end; scarcely expanded at distal end, which is lower externally than 

internally. 
Ulna: Much slenderer than radius, rounded triangular in section, not expanded 

at distal end, where the margin is lowest externally. Olecranon well developed, 
thin, and pointed proximally. 

Carpals: Five; two on ulna side, two median and one on radial side in line with 
first metacarpal. The proximal middle bone (intermedium) extends much farther 

proximally than those on each side of it. 
Metacarpals: Metacarpal III longest, metacarpal II broadest. Metacarpal I 

oblong, or rather conical, with a lateral enlargement, and situated in line with the 
distal row of carpals. 

Digits: First phalange of first digit short and conical. 
Newport (male).—Fore limb considerably longer and more massive than that 

of the Barnegat skeleton but similar otherwise, except as follows: 
Humerus: Head rather larger and less inclined. Deltoid ridge more prominent. 
Radius: Broader proximally and rounded at distal end, where it extends out- 

ward beyond the carpal bones. 
Ulna: Thicker, and olecranon less pointed. 
Carpal bones: Middle carpal bone not extending farther proximally than those 

on either side of it. 
Metacarpals: Metacarpal I nearly square, third longest, second to fourth more 

constricted. 
Digits: First phalange of first digit long and cylindrical. Phalangeal formula: 

Ede 6s RTs 6 Ves V2: 

Measurements of the skeletons above described are as follows: 
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Dimensions of four skeletons of Ziphius cavirostris. 

Measurements. 

Tength ofiskullic- 35. 2ecccwts occ tacec ses'scoeeccsesen= sass 

First to fourth cervicals (vert. 1-4): 

Length of combined centra...............-....----- 

Greatest breadth of atlas Ee 

Greatest heightiofiatlas: <2. <<< s<eccscnecucteeu-s+- 

First thoracic vertebra (vert. 8): 

Greatestibread th Seam coasts ce loeeisiejece- see ase s- 

Greatest height@ ......... Rane Sasccor gootaancoudeds 

Mengthiof Centrum ss ae eee se cecicie ate sis eaes ase sees sae 

Heichtoficentruminn..jeeee soeiioccices seneccceetcene 

Seventh thoracic vertebra (vert. 14): 

Greatest breadth! 3-.20.2:---2c2cessccecscsccs see 586 

Greatest height . . 

Gengthiolicentrum sso... ssc-cese cee acaeee c+ cess 

Height.of. centrum (ant.): << 2:s.ssccccese~ccccec- se 

Eighth thoracic vertebra (vert. 15): 

Greatestibread tht jcs5-e-s-nes- see cisse 2225s -e aces 

Greatest height.-.. 225. 2sc2.22c0s seces wosscsesssecc 

Length of centrum 

Height of centrum. . 

Ninth thoracie vertebra (vert. 16): 

Greatest breadth! se. c cece a= ae cscew acne cine secee cece 

Greatest helght... tecsaccctsc cess seen = ee oe aes 

Lengthiofcentrum! 5 22:22 sacelss Se cicinaaese cece 

Height of centrum. . - 

First lumbar vertebra (vert. 17): 

Greatest}breadthasspeesecree sce cn- meee tania == ace 

Greatestibelght:cece-ssc---s nesses nemo en 

Length of centrum. 

Height of centrum 

Tenth lumbar vertebra (vert. 26): 

Greatestibreadthe..- ssesecsecsect<t=-52<ceciszsees—c 

Greatest: hel snus emcee cece secs sinat ceccccmsece eset nee 

engthioficentrum ss 55 5<-.2sccescccensfocnessccecs 

Height of centrum’: <cjsca2e- ss esate cs sccecee sense 

First caudal vertebra (vert. 27): 

‘Greatestibread those. -ssessesee cen scne een see waees 

. Greatest helght....... 

Length of centrum 

Height of centrum 5 

Seventh caudal vertebra (vert. 33): 

Greatestibreadth 522-4 - 22-2. -.c ccosccecececcsneesee 

Greatest helphts-csseces ae sce se oa oe aeeacie see eaaeee 

Length of centrum 

Height of centrum (ant.). 

Barnegat | Newport, | Charleston, 
City, New Rhode South Bering 
Jersey. Island. Carolina. Talanae 

USNM. | USNM, | USNM, | (Vertebroe) 
female, male, | female, young: 
adult adult. young. 

mm. mm. mm. mm. 
945 915 CU ESB necnecnenee 

81 79 66 55 

283 259 210(?) 146 

215 218 170 148 

211 220 174(?) 122 

267 321 163 133 

42 46 32 19 

70 67 48 49 

142 158 147 128 

440 417 260 182 

102 103 74 51 

68 69 49 44 

253 288 177 100 

447 427 265 186 

110 109 78 54 

65 69 51 47 

329 366 248(?) 122 

418 431 277 192 

7 117 82 58 

69 75 53 49 

385 393 6275 142 

464 451 b 293 200 

122 120 b89 62 

74 81 055 50 

362 335 ¢ 230 158 

524 488 © 343 242 

172 162 129 85 

107 109 ¢78 71 

336(?) 4313 223 166 

483 4 458 307 235 

178 4160 127 91 

113 4109 81 75 

164 ¢ 161 113 110 

ma f 255 J 250 155 f 135 

139 131 103 77 

fill 7119 f 85 178 

a The measurements of height of vertebrz are from center of inf. margin of centrum to center of tip of 
spine, unless otherwise specified. 

> Last thoracic. 
¢ Ninth lumbar. 
¢ Second caudal= vert. 28. 
e Fighth caudal= vert. 34. 
J Without chevron facet. 
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Dimensions of four skeletons of Ziphius cavirostris—Continued. 

Barnegat 
City, New 
Jersey. 

Measurements. 20971 
U.S.N.M 
female, 
adult 

Twelfth caudal vertebra (vert. 38): mm. 

Greatest. breadth... - --2nc es ccsweviesssssssassuscenese 90 

Greatest height... 0.2.22 cc ccenccseesescncesecsacets 83 

Length of centrum GE 

Fifteenth caudal vertebra (vert. 41): 

Greatest breadth... -s22.2:ssc<0.cs2o22 5-0 - sn essence 64 

Greatestiheight.-:- c.-- 2. cresccscesacenieaasaccaase 54 

engthiof centrum... .. 6 2.e.- sac scenss< eee 42 

Eighteenth caudal vertebra (vert. 45): 

Greatest DrehU tiie aes jae caewe eter seer eae e are 37 

Greatest height........- 20 

Length of centrum 24 

Twentieth caudal vertebra (vert. 46): 

Greatest breadth........-...-.- Sere ears pee eee 

Greatest helgntsieaca a scascse cee sane ce meen. ces bee mer atoms 

Length:of centrum ..... 2.2020 sce2e0s ne sseneresicelsscceeeencee 

Chevrons: 

Antero-posterior length of first chevron — 

IDEDUONSaMon ss seen gee emeee merece oe 

Length of second chevron.............--:+--sssce 

Depth Ol semeis|iss<e:s ciara ceaisinis sais aerctvlees we oie 

enetivofthird CH6VLoniss: <<:..000 os<acessecete secs 

Depth) OF SAMO ss, <:sisie.aisinia = isis eres. c.ata-aiare sineis aiai— 

Length of fourth chevron 

Depth of same... -. 

Length of eighth chevron 

GPU OL SANG Sere atinant eee semen ae enn nae 

Lengthiof ninth chevron... ..2.<-5 2... sesecsoes 

DopthofsamMes 2. cscassec=-aeee sem. see sees 

Scapula: 

Greatest len elses os ese eee ween cemacanne maaan 385 

Greatest height-. 275 

Length of acromion 7115 

Length of coracoid from edge of glenoid.......... ae 127 

Pectoral limb: 

Total length: -..css20-ssssees ees Sese ces cess sess 588 

Humerus: 

WON SEN: So can cane cease esate ete snieee wee mean 168 

Breadth at distal end............... F 69 

Radius: 

eng th Seas ss cas eacoecns seasons seaeeee semeee ae 9178 

Breadth: at. distabend! sci. 22. <5. -sciesecesssscceess 55 

Ulna: 

Length: without olecranon:< 3. .20..2..c2--scsesie~s a 165 

Length including olecranon...........-2... --+---- 220 

Breadth at distal end 44 

a Thirteenth caudal= vert. 39. 
b Sixteenth caudal=vert. 42. 
¢ Nineteenth caudal= vert. 45. 
4 Vert. 46. 

415 204 
300 175 
150) l 02. -seaee-s 
148 60 

7) 

177 130 
69 52 

9175 
65 

171 118 
225 150 | 

2 30 

Newport, |Charleston, 
Rhode South Beri 
Tsland. Carolina, Isl pany 
49599 21975 | (vertebrie) 

U.S.N.M. | U.S.N.M. oun 
male, female, young. 
adult. young. 

mm. mm. mm. 

a88 61 62 

a78 53, 61 

56 46 47 

+62 49 45 

b52 33 30 

b39 30 28 

G25: a2 acteeteer|ssasaasseccae 

CS Bea ararce \ Soro aie, cate saw 

GNO\ Ns. pecan lowes teusaestass 

¢ Edges abraded. 
f A little broken. 
g In median line. 
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Dimensions of four skeletons of Ziphius cavirostris—Continued. 

Barnegat | Newport | Charleston, 
City, New Rhode South Beri 
Jersey. Island. | Carolina. Tela 

Measurements. 20971 49599 21975 (Vertebr: ) 
U.S.N.M. | U.S.N.M. | U.S.N.M. So 
female, male, female, Younes 
adult. adult. young. 

Metacarpals: mm. 

Hen guhlotiitstessesssccs-e- ssc ccencionesnerccce sce 31 

Lengthiofisecond: 2. 2222 ss2-< essesseccccsesesse- 52 

Ihenethiothirde ss. ncnse coces wcice see a cee ies seas 52 

Length of fourth. . 44 

ene thou beer scone faeces scare cleo acicce cece 37 

Phalanges: | 

Length of first phalange of first digit............... 27 CT EesenooacneT poem ee eal cieicle 

Sternum: 

Total length......... Ananucoosbonnosobauacauabadad a 803 821 b 550 » 395 

Length of manubrium.. 259 306 + 203 105 

Breadth of manubrium.. 286 333 | 193 128 

Length of fifth segment... ©170 c1ss | » 128 92 
Breadth of fifth segment. - 133 168 86 82 

Ribs: 

Gengthioffirst:ribi(straight) <= sc. secceee see 405 410 277 191 

Breadth of first rib at proximal end.............-.. 88 110 65 46 

Breadth of first rib at distal end.................-.. 63 80 40 30 

Length of fifth rib (straight)................-..----- 785 770 545 415 

Length of ninth rib (straight).............2.-...--- 20 G20 e| ace ets Be 

a Without cartilages. > With cartilages. c Left side. 

PHALANGEAL FORMULA. 

The formulas for the ossified phalanges in two American? and three Old World 
specimens are as follows: 

Phalangeal formula of five specimens of Ziphius cavirostris. 

Locality. 1 10G [Ode RS eye 

—_ 

NewportaR hode Islands eceseseees ate eee ee 8] a 22 |e: 
iBarnepatiCity:, Ne wid else yur a. 2so- saeco oe eee eeseen concn ce «case ae 1| 6 6) 4 3 

Willefranche; France (Haeckel): =... 220.2.c0— 2.22. oneeeccseees cose nae 1 5 6 4 2 

Pisa\ Museum) Italy (van Beneden)). 2.2 csos---s--2ae-sceececceseese | 1] 3(?) 5 | 4 1 

Warrington, New Zealand (Scott and Parker)................--------- 1 5 5 4 2 

SUMMARY OF DIFFERENCES IN SKELETONS. 

The chief differences between the Barnegat City and Newport skeletons are in 
the size and form of the processes of the cervical vertebre, the form of the seventh 
and eighth thoracic vertebre and of the ribs connected with them, the direction of 
the acromion of the scapula, the shape of the first phalange of the first digit, and 
of the posterior segments of the sternum. As far as the processes of the cervicals 

are concerned, these are known to be extremely variable in all cetaceans. The 

@ The Buenos Ayres specimen is not included here, as I am uncertain as to its proper interpretation. 
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seventh and eighth thoracic vertebre are those on which the mode of attachment 
of the ribs changes in ziphioid whales, and I have observed in the genus Mesoplodon, 
as here, that the processes and articular facets were very variable, being sometimes 
quite unlike on the two sides of the same vertebra. The direction of the acromion 
is probably subject to large individual variations, though this can not be deter- 
mined at present, and the same is true of the form of the first phalange of the first 
digit. The form of the sternum is quite variable in all cetaceans, and can not be 
relied on for specific characters, without comparison of many individuals. 

On the whole, I am of the opinion, as already stated, that we are not compelled 
by the differences noted to regard the Barnegat and Newport skeletons as repre- 
senting different species. The Charleston skeleton is too young and imperfect to 
admit of serious consideration. The idea that the differences between the adult 
skeletons are probably individual receives support from the fact that the skeleton 
shown in the photograph from St. Simon Island, Georgia, mentioned on page 31, 
No. 14, appears to possess a combination of characters exhibited by the other two. 

AGE VARIATIONS IN SKULLS. 

The series of skulls of Z. grebnitzkii, which the Museum owes to the activities 
of Dr. L. Stejneger and Mr. N. Grebnitzki, comprises specimens of different ages, 
and, as will be shown presently, probably both sexes. Taken together with the 
skulls from the east coast of the United States they probably represent very fully 
the variations which the skull undergoes in the present species. These changes 
may, perhaps, be best made evident by the followmg brief descriptions of the 
various skulls: 

21975. Charleston, South Carolina.—Young female. (Type of Z. semijunctus.) 
All sutures open, and elements of occipital bone distinguishable. No meseth- 
moid ossification. Opposite maxillary notches, premaxillze closely approximated, 
nearly flat and horizontal, and about level with adjacent parts of maxille. Left 
premaxilla grooved longitudinally at this point. Orifice of anterior nares on a 
level with lower end of rectangular projecting boss formed by superior portion of 
nasals. Rostrum pointed, much broader distally than it is deep. A very distinct 
rudimentary alveolar groove in distal end of each maxilla. Proximal end of vomer 
resting against anterior face of nasals and reaching up to overhanging boss. Anterior 
face of the latter nearly flat. (Pl. 14, fig.1; pl. 18, fig.1; pl. 20, fig. 1; pl. 21, fig. 2.) 

Rami of mandible not anchylosed together at symphysis. Teeth hollow, 
open at the root, acute at apex, tipped with enamel; diameter 10 mm. (PI. 22, 

fig. 1; pl. 24, fig. 1.) 
20971. Barnegat City, New Jersey.—Adult female. Majority of sutures open, 

but those on superior surface of rostrum between maxille and premaxille partly 
anchylosed. Vomer nearly all anchylosed to rostral portion of premaxille; it 
presents a slight median elevation, but there is no mesirostral ossification. Right 
premaxilla in front of nares broad, flat, and horizontal; left, nearly so, but with a 

quite broad longitudinal groove. Opposite maxillary notches premaxille nearly 
on a level with adjacent parts. Orifice of anterior nares level with lower end of 
nasal boss. End of rostrum quite acute, and broader than deep. Rudimentary 
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alveolar groove distinct distally. Proximal end of vomer anchylosed with anterior 
face of nasals and reaching up to nasal boss, which has a sharp median ridge com- 

pleting nasal septum superiorly. Anterior face of nasal boss slightly concave on 
each side of median line. (PI. 14, fig. 2; pl. 18, fig. 2; pl. 20, fig. 2; pl. 21, fig. 3.) 

Rami of mandible anchylosed together at symphysis and suture largely obliter- 
ated. Teeth slender, cylindrical, rugose, rather blunt; roots closed; diameter 13 

mm. (Pl. 24, fig. 3.) 
22069. Bering Island.—Adult female? All the sutures about as in preceding 

specimen. Mesirostral ossification distinct, rounded, extending from base of rostrum 

nearly to apex, but disappearing before reaching line of anterior ends of maxille. 

Its upper surface below that of premaxille. Premaxillee approximated, and right 
premaxilla with an angular process near base of rostrum overlapping mesirostral 
ossification. Premaxillz at base of rostrum, anterior nares, proximal end of vomer, 
and nasals as in preceding skull. Apex of rostrum moderately acute, broader than 
deep. Rudimentary alveolar groove shallow. (PI. 15, fig. 1.) 

Rami of mandible anchylosed together and suture largely obliterated. Teeth 
somewhat fusiform, blunt; roots closed; diameter, 14 mm. (PI. 22, fig. 3.) 

83991. Bering Island.—Similar in all respects to preceding, but mesirostral 
ossification a little less well developed. 

22874. Bering Island.—Entirely similar to two preceding, but premaxille a 
little curved out from mesirostral ossification and left premaxilla opposite maxillary 
notch rather strongly inclined, nearly vertical. Anterior face of nasal boss dis- 
tinctly concave. (Skull defective.) 

21246. Bering Island—Sutures as in three preceding skulls. Mesirostral 
ossification distinct and rounded, but much below level of premaxille. Rostral 
portion of premaxille narrow and widely divergent toward base of rostrum, leaving 
mesirostral entirely exposed. Right premaxilla on a line with maxillary notches 

strongly concave and sunk below level of maxilla. Left premaxilla vertical, with 
a broad groove. Right premaxilla remains low and concave proximally, the pos- 
terior end being then abruptly turned upward and reaching level of vertex. Orifice 
of anterior nares on a level with lower end of nasal boss, and vomer resting against 
anterior face of nasals, which latter have a median ridge continuing nasal septum, 
but with a slight vacuity between the two. Rudimentary alveolar groove nearly 
obliterated. Outer sides of premaxille at distal end strongly concave. Rostrum 
rather acute, about as deep as wide opposite distal ends of maxille. (PI. 15, fig. 2.) 

20993. Bering Island.—Adult male? (Type of Z. grebnitzkii). Majority of 
sutures open, but maxille and premaxille anchylosed together above and on the 
sides. Premaxille approximated anteriorly, but diverging posteriorly. Mesirostral 
ossification well developed, reaching level of premaxille; anteriorly rather narrow 
but a little broader near middle of rostrum, where it is beveled off abruptly. Behind 
this point premaxille strongly concave, nearly vertical and widely separated, form- 
ing a large and deep basin, in the bottom of which the vomer appears as a broad, 
irregular bony surface. Bottom of basin much below level of surrounding parts. 
Orifice of anterior nares much below level of nasal boss. Vomer reaching lower end 
of nasals. Anterior face of latter strongly concave, with only a moderate median 
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ridge completing nasal septum above. Mesirostral with a median groove at distal 
end. Premaxille high at distal end, but sides nearly plane. Rostrum compressed 
near apex, deeper than wide. (PI. 16, fig. 1; pl. 19, fig. 1; pl. 20, fig. 3.) 

Rami of mandible anchylosed together and suture partly obliterated. Teeth 
conical, with rather short, acute tips; roots closed, short and conical; diameter, 
25mm. (Pl. 23, fig. 1; pl. 24, fig. 2.) 

21245. Bering Island.—Nearly all sutures between maxille and premaxille at 
end of rostrum, above and below, anchylosed together, but majority of others trace- 
able. Condition of superior surface of skull very similar to that of preceding, but 
premaxille rather low at distal end. Mesirostral at distal end rather lower than 
premaxille and concave superiorly; more posteriorly assuming form of a narrow 
ridge, with a deep channel between it and premaxillee on each side. More posteriorly 
still it widens rapidly, with a convex surface, and terminates abruptly with a trun- 
cated end, the surface of which is concave. A deep basin around nares, as in pre- 
ceding skull. Orifice of anterior nares far below level of nasal boss. The latter 
largely absorbed and deeply undercut and concave in front. Nasal septum termi- 
nating before reaching lower end of nasals, and ridge on latter low and traversing 
left nasal. Sides of premaxille at distal end very concave. Rudimentary alveolar 
groove nearly obsolete. Rostrum blunt at apex, and about as deep as wide at 

anterior ends of maxille. (PI. 16, fig. 2.) 
21248. Bering Island.—Similar to preceding, but mesirostral ossification higher 

than premaxille at distal end and convex above; less abruptly widened posteriorly 
and posterior termination flat. Narrow, deep grooves between ossification and 
premaxille on each side, or, in other words, premaxillxe more closely approximated 
to sides of mesirostral distally. Basin around nares and conformation of the several 
bones bordering it similar to preceding. Sides of premaxillze concave at distal end, the 
grooves thus formed in them intruding somewhat on the maxille, especially posteriorly. 
Apex of rostrum very blunt, rounded off below and projecting above; deeper than 
wide. Rudimentary alveolar groove nearly obsolete. (PI. 17, fig. 1; pl. 22, fig. 4.) 

Rami of mandible anchylosed together and the symphysis and suture largely 
obliterated. Teeth very broadly fusiform; tip short and rather blunt; roots closed; 

diameter 30 mm. 
49599. Newport, Rhode Island.—Adult male. All sutures on superior sur- 

face of skull more or less anchylosed together. Mesirostral ossification and pre- 
maxille all on one level near apex of rostrum, but at extreme tip mesirostral lower, 
forming a narrow ridge with a deep groove on each side between it and premax- 
ille. The same conformation repeated more posteriorly, but grooves deeper and 
wider, while mesirostral maintains the same level as premaxille. It widens sud- 
denly here, forming a broad flat-topped mass, which is a little overlapped by the 
premaxille. The mass terminates suddenly somewhat behind middle of rostrum 
with a deep concavity placed obliquely. Basin in front of the nares and conforma- 
tion of bones composing it as in two preceding skulls. Vomer at proximal end 
touching lower end of nasals, and nasal septum continued behind and above it as 
a low ridge, composed of the inner edges of the two nasal bones and reaching up to 
the nasal boss. Outer sides of premaxille near distal end deeply concave. Apex of 



only by a groove. 
very short, rugose, conical and closed; diameter 29 mm. 
figs. 2, 3.) 

The dimensions of the several skulls are as follows: 
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alveolar groove nearly obsolete. 
Rami of mandible anchylosed together at symphysis, the suture indicated 

Teeth large, broadly conical and tapering at the tip. Root 
(Pl. 22, fig. 2; pl. 23, 

rostrum rather blunt, deeper than wide opposite distal ends of maxille; all the bones 
anchylosed together, but some of the sutures indicated by grooves. Rudimentary 

(PIE hes 2 plo shies 2eapl. 21 fies: 1 5.) 

Z. semijunctus Cope). 
Dimensions of ten skulls of Ziphius cavirostris (including the types of Z. grebnitzkii Stejneger and 

83991. | 21248. | 22874. | 21246. | 20993. | 22069. | 21245. | 21975. | 20971. | 49599. 
Barne-| New. 

_Ber- | Ber- | Ber- | Ber- aoe _Ber- | Ber- |p fie port, 
Measurements. ing Is-| ing Is-| ing Is- | ing Is- Tana ing Is- | ing Is- Foe Fe. | .B- I. 

land. | land. | land. | land. | mp), | land. | land. iunc- | male, | Male; 
greb- greb- greb-_ greb-_ ae greb- greb- ceded rts cavi- 

nitzkii.| nitzkii.| nitzkit. nitzkii. er nitzkit.\nitzkii. rostris.) TOStTis. 

| 

mm. | mm.| mm.| mm. | mm. | mm. | mm. | mm. | mm. mm. 

Totalilengthis.. c-ces-- sess 900 877 | 2807 850 963 882 855 797 945 915 

Length of rostrum 491 480 | 2397 470 550 480 476 463 550 514 

Height from vertex to inferior 

border of pterygoids........ 433 CW caste mecuces 515 471 481 349 440 465 

Distance from tip of rostrum 

to posterior free margin of ’ 

pterygoids (median) ........ 664 G70) Seencee lees eee 735 682 673 614 735 726 

Distance from the same to an- 

terior end of nasals.........- 617 621 | 2538 600 690 623 589 590 708 676 

Breadth between centers of 

OLbligeens- sees. ees 495 513 | 5499 488 563 | » 486 492 393 476 530 

Breadth between zygomatic 

PIOCESSES 5 252 = so-so cscs 511 (613;|"eeeees 505 573 531 530 415 503 548 

Breadth between temporal 

fosSeBie cs ce sone se ee coer eee 270 309 | 325 300 349 317 311 242 302 313 

Breadth of rostrum at base....| 319 331 | 345 324 380 337 320 249 307 337 

Breadth of rostrum at middle.| 102 117 | 5944+) 107 120 109 112 83 112 113 

Breadth of premaxille at 

same point ...5:2:--.s222222 54 67 58 62 78 70 75 44 62 80 

Depth of rostrum at middle... . 66 81 80 79 118 117 113 50 77 107 

Breadth of premaxille in 

front ofmares... : .<---<:-::-: 176 177 | 184 205 221 230 219 128 176 234 

Greatest breadth of anterior 

MATES CNet ea ee eta noe wate 74 77 77 90 98 103 108 70 76 112 

Greatest length of temporal 

fOSSAe rn coe ence eens 161 158 | 154 149 152 140 146 133 143 155 

Greatest depth of temporal 

fOSSReretee cae se eee == 81 73 77 79 87 74 89 67 80 76 

Length of orbit (ant.-post.). ..- 131 133 132 130 137 126 117 113 134 132 

Distance from anterior end of 

orbit to maxillary notch .... 78 92 82 70 83 89 85 61 82 99 

eneth oftymmpante bullar 2n-2| 5. .c8.s | sistencle| toe bint siaeteialals Pel beep eee Secrpse ty eee 55 

Breadthioftympanicibullacc:. [ose ccs] emcee alla se cen ace ee eed | Seteee | Moats Ott eescees 25 

Lengthiofimandible:... 2855. 222|c-.. 1 (i]t) Sens BenaSoe Soccer Mee oeee] SAS Aarc 679" \s-- acs. 842 

Length ofsymphysis.....-.--- UH ome Becca bose e fe ieee WE eee 176 

Depth of mandible at coronoid. U8 | acoso branes bemceae bcotead Baagece IBS} | peocasc 153 

a About 150 mm. lacking from end of beak. 
» A little abraded. 
e Taken on a level with the curve of the inner margin of the premaxille. Is only approximate. 
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SEX CHARACTERS. 

It will be found from an examination of the foregoing descriptions that in those 

specimens in which the sex is known to be female, or is marked as such, the pre- 

maxilla are comparatively narrow, the mesirostral ossification only slightly devel- 
oped, the prenarial basin undeveloped, and the teeth quite slender, with a diameter 
of from 10 to 14mm. _ As the teeth in some of them have closed roots there can be 
no doubt that they are adults. On the other hand, those skulls known or believed 
to be from adult males have the mesirostral ossification enormously developed, 
a deep prenarial basin, and fusiform teeth with closed roots and a diameter of from 
25 to 30mm. It appears to be a fact, therefore, that in the females the mestrostral 
ossification is never greatly developed at any age, that the teeth are never thick and 
fusiform, and that the prenarial region is never deeply concave. Immature indi- 
viduals present, of course, the appearance of the females, except that the teeth 
are open at the root and that the mesirostral ossification is not developed at all. 
Conversely, the females, broadly speaking, always present characters of immaturity, 
but in adults the roots of the teeth are, of course, closed. 

That these conclusions are correct is borne out by an examination of descrip- 

tions and figures of specimens from other parts of the world, for which purpose 

a few are available in the writings of New Zealand zoologists and others. Hector, 
for example, in 1873,¢ published a description and figures of a skull from the Chat- 
ham Islands which had a large mesirostral ossification, deep prenarial concavity, 
and large, thick teeth, having a diameter of 34 mm. This is the same combination 

of characters found in the Newport specimen, which is known to be a male, and the 
Bering Island skulls supposed to be those of males.” 

In 1876,° Haast figured and described a female 26 feet long, and hence pre- 

sumably adult, from Lyttleton Harbor, New Zealand, which had a small develop- 

ment only of the mesirostral ossification, a slight prenarial depression, and rather 
slender teeth with closed roots and a diameter of 19 mm. This combination of 

characters is found in the Barnegat skull, also known to be an adult female. 

In the same paper Haast describes @ and figures the skull of another female 

from Akaroa Harbor, New Zealand. This individual was larger than the last and 

was accompanied by a suckling calf. Hence, there can be no doubt that it was 

mature. The skull shows a moderate development of the mesirostral ossification, 

and slender cylindrical teeth with closed roots and a diameter of 16 mm. 

Tt is demonstrated from the foregoing discussion, I think, that the sexes can be 
distinguished by the skulls, when adult, or by the teeth alone. 

Reverting now to Ziphius gervaisii, which was mentioned on p. 30 as perhaps 

constituting a separate species, it will be seen by examining the figures given by 

a Trans. New Zealand Inst., vol. 5, 1873, p. 164, pls. 4-5. 

b Hector also figures a tooth from a specimen found at Manawatu beach in pl. 5, fig. 3, which is like 

those of the Chatham Island specimen in size and shape (diameter 34 mm.), and should belong toa male, 

but as he does not figure or describe the skull this can not be used in the present discussion. 

c Trans. New Zealand Inst., vol. 9, 1876, p. 430, pl. 24, figs. a and c; pl. 26, fig. 4. 

d Idem, p. 440, pl. 24, fig. B; pl. 26, fig. 3. 



BEAKED WHALES, FAMILY ZIPHIIDE—TRUE. 55 

Gervais ? of the skull on which it was based that the latter presents the combination 
of characters peculiar to the female of Z. cavirostris. This skull, which was from 
Aresquiers (Hérault), France, was 888 mm. long, and hence, presumably, adult. 
The mesirostral ossification is but slightly developed, the prenarial concavity mod- 
erate, the teeth small, slender, and cylindrical, with closed roots and a diameter of 

14mm. There seems to be no sufficient reason for regarding this skull as repre- 
senting a species distinct from cavirostris. 

The specimen from Buenos Ayres described and figured by Burmeister in 1868 ® 
was an immature male. In the skull the mesirostral ossification was lacking, the 
premaxille were flat, and the teeth conical and acuminate, with open roots, and a 

diameter of 12 mm. This individual was 12 feet 114 inches (3.95 m.) long, and 

hence about as long as the Charleston specimen, but the skull was apparently 680 
mm. long, while that of the Charleston specimen is 797 mm. long. In the latter 
the teeth are 45 mm. long and 10 mm. in diameter, while the tooth figured by Bur- 
meister is 31 mm. long and 12 mm. in diameter. From these data it appears 
improbable that the sex of immature individuals can be determined from the skull 
or teeth. 

TEETH. 

The teeth of the various North Atlantic and North Pacific specimens merit 
a somewhat more detailed description than is given on pages 50 to 53. Six pairs of 
teeth from six different individuals are available for comparison. Their dimensions 
are as follows: 

Dimensions of the teeth of Ziphius cavirostris. 

Teeth. 

oe Locality. Age. Sex. . y pesmane 

ength. eae ters 

mm. mim. 
21975 | Charleston, South Carolinae ...| Young} Female ... 45 10 

20971 | Barnegat City, New Jersey........-. ..-| Adult.| Female... 56 13 

22069), Bering. Island 2.27205. 22 op oo snno-e cane see ee wese con Adult.| (Female?) 41 14 | 

20993 Adult.| (Male?) ._. 48 25 

21248 -| Adult.] (Male?)... 58 30 

49599 Adult.| Male...... 63 29 

aT ype of Z. semijunctus. b Type of Z. grebnitzkii. 

21975. Charleston, South Carolina.—Young female. (Type of Z. semijunctus.) 
The teeth are slender, conical, and acuminate, largest at the base and tipped for 
about 2 mm. with white enamel. The remainder of the teeth is coated with a thin 
layer of cement. The teeth in what appears to be their natural position protrude 
horizontally from the mandible for about 17 mm. They are slightly curved upward 
near the tip and are oval, or elliptical, in section, the transverse diameter being 

a little less than the vertical diameter. They are a little flattened externally. 

4 Zool. et Paléontol. frang., 2d ed., 1859, p. 287, pl. 39, figs. 2-7. 

» Anal. Mus. Pub. Buenos Aires, vol. 1, 1868, pp. 301-366, pls. 15-20. 
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The surface is smooth. They are open at the root, and hollow. (PI. 38, figs. 1, 2; 

pl. 22, fig. 1.) 
Doctor Manigault, curator of the Charleston Museum, wrote to Professor Cope 

regarding these teeth, as follows: 

Another peculiarity of the head consists in the lower maxillary bones being provided each at its 

point with a single small and very sharp tooth. These were not noticed during the dissection, owing 
to their being too much embedded in the integuments.¢ 

20971. Barnegat City, New Jersey—Adult female. The teeth are slender, 
cylindrical, and irregularly pointed at both ends. The tips show what appears 
to be an inner core of dentine which has been worn down nearly to the cement coat- 
ing and somewhat fractured. The cement coating is several millimeters thick, 
but does not increase the diameter of the teeth near the middle, so that they remain 
irregularly cylindrical throughout. The surface of the cement is rough and irregular. 
The root is short, conical, and closed at the end. These teeth are nearly straight. 

As they have been extracted from the jaw and the latter is broken it is not possible 

to distinguish which is the upper and which the lower surface, but they are irregu- 
larly oval in section, and a little compressed. (PI. 38, figs. 3-5.) 

In my original notes on this specimen, I recorded that there was a small pair 
of teeth behind the larger ones described above. Mention of these will be made 

again later. (See p. 57.) 
22069. Bering Island.—Adult female (?). The teeth are in position in this 

specimen and are nearly horizontal in position, but a little inclined upward and 
toward each other. They do not extend beyond the tip of the jaw nor up to the 
level of the upper surface of the symphysis, but protrude about 13 mm. beyond 
the alveoli on the side. They are rather slender, somewhat fusiform, blunt at both 

ends and slightly curved upward. The surface is irregular. They are nearly 
round in section. The root is closed, and the apex shows what appears to be a 
core of dentine surrounded by cement. There is a depression on the inner side 
near the root. These teeth are remarkable as intermediate in form between those 
of the preceding specimen and those of the specimens next to be mentioned. (PI. 

38, figs. 6, 7; pl. 22, fig. 3.) 
20993. Bering Island.—Adult male (2). (Type of Z. grebnitzku.) These 

teeth are almond-shaped and very symmetrical. They are thickest near the base 
and taper gradually to the tip, which is quite acute. They are somewhat compressed 
and hence elliptical in section, the vertical diameter being greater than the trans- 

verse diameter. One side (probably the inner) is flattened. They are slightly 
curved upward toward the apex, which is a little worn and fractured. The root 
is very short and conical. It is nearly closed, but a very small canal extends upward 

for about 10 mm. The surface of the tooth is quite smooth, but dull in the lower 
half. The line of demarcation between cement and dentine is not evident. (PI. 38, 

figs. 8, 9; pl. 23, fig. 1.) 
21248. Bering Island.—Adult male (?). In this specimen the teeth are still 

in the natural position in the jaw. They are held in place by ligaments and pro- 

a Proc. Acad. Nat. Sci. Phila., 1865, p. 15. 
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trude far beyond the alveoli, only about one-ninth of their length being below 

the superior border. They incline forward at an angle of about 45° with the longi- 

tudinal axis of the jaw and diverge slightly at the tips. 

The teeth themselves have the same general form as those of the preceding 

specimen, but are larger. The inner surface is flattened and the outer strongly 

convex. The tips are quite pointed, but show some indications of wear. The 

roots can not be seen distinctly, but appear to be closed. (PI. 22, fig. 4.) 

49599. Newport, Rhode Island.—Adult male. These teeth are longer than those 

of the preceding specimen, and while they resemble the latter in general form, taper 

much more gradually to the tip. The root, or portion below the point of maximum 

girth, is much shorter than that above, and rugose, with several deep furrows. A 

very small circular opening at the base of the root marks the orifice of the nerve. 

The upper half of the teeth is smooth, and the tips slightly worn and fractured. 

The small elliptical worn area is situated on the convex side of the tooth, which 

appears to be the outer side. As the alveoli of the jaw are, however, filled with a 

network of bone, the teeth can not be inserted in them. They were detached when 

received. (PI. 38, figs. 10, 11; pl. 22, fig. 2; pl. 23, figs. 2, 3.) 

Besides the difference in the size and form of the teeth in the two sexes, it is 

probable, as will be seen by consulting the foregoing data, that in the female the 

apex of the teeth does not extend more than a very small distance above the alveoli 

even in mature individuals, and probably often not more than a few millimeters; 

while in adult males the teeth are almost entirely protruded from the alveoli, which 

are filled with a coarse bony network. These differences are carried out in all the 

American specimens, and also characterized the New Zealand specimens, as may be 

learned from the accounts of Haast and Hector. 

A number of rudimentary teeth in addition to the large terminal pair have 

been noted in the Aresquiers, Buenos Ayres, and perhaps other specimens, and 

two such teeth were found in the mandible of the Barnegat specimen, behind the 

large pair. One of these rudimentary teeth has been preserved. It is cylindrical 

and moderately curved. The length is 16 mm. and the diameter 2mm. The whole 

tooth, with the exception of the extreme tip, is thickly coated with cement. The 

root is closed and the crown acute and apparently abraded by use. (PI. 38, fig. 5.) 

Returning now to the question of the validity of grebnitzkvi as a species, I would 

say that after comparing the measurements of the Bering Island skulls with those 

of the Atlantic coast specimens, and comparing the skulls themselves, I have been 

unable to find any constant difference of importance, except the size and form of 

the periotic bone. As the earbones are lacking from many of the skulls, the series 

available for comparison is small. 

As compared with the Atlantic coast specimens, the anterior portion of the 

periotic bone in grebnitzkii is larger, broader, and more rectangular in outline 

when viewed from below. I observe, however, that the absolute size and outline 

of the periotic vary considerably in the different specimens of grebnatzkii without 

relation to age. The same appears to be true of cavirostris, but comparing the two 

series of skulls as a whole it appears to be true that the anterior mass of the periotic 

is larger in grebnitzkii. I do not think, however, that the latter species should be 
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kept distinct on this account alone, at least until the character has been confirmed, 

and perhaps strengthened by others, through the examination of a larger series of 
specimens. 

SKELETON OF ZIPHIUS FROM BERING ISLAND. 

The Museum collection contains an incomplete skeleton of a very young indi- 
vidual, Cat. No. 22875, which was received from Bering Island with the skulls of 

Z. grebnitzkii, but does not belong to any one of them. Whether it really represents 
that species is, therefore, uncertain, but such is probably the case. The length of 
the vertebral column, consisting of 45 vertebra, without interspaces, is 9 feet 
2 inches. : 

The vertebral formula is as follows: C.7; Th. 10; L. 10; Ca. 18 (+1?)=45 (+142). 

This is the same as in the type of semijunctus so far as the cervicals, thoracics, and 
lumbars are concerned, and the probable total is the same. In their general 
characters these vertebrae agree with those of the skeletons already described, but 
they present a number of differences as well. On account of immaturity the 
processes are even less developed than in semijunctus. All the epiphyses are free, 
and in the third to the seventh thoracic vertebre the neural arch and spine are 
separate from the centrum. The centra are very short in proportion to their width. 

Although the specimen is so young, the anterior foramen of the atlas is, never- 
theless, inclosed by bone, and though the line of separation between the atlas and 
axis is visible on the sides, the fourth cervical is anchylosed to the third at the top 
of the centrum. Although the neural spines, metapophyses, and transverse proc- 
esses of the thoracics are much shorter than those of the young semijunctus, the 
epiphyses are as large or even larger than in that specimen. The neural arches are 
also noticeably thicker than in semijunctus, and the centra are rounded inferiorly 
rather than carinated. The neural spines are much more nearly erect than in the 
adult Barnegat and Newport skeletons, but, as mentioned on page 41, this is 
probably a character of immaturity, and is shared by semijunctus. 

*The differences as regards the form of the centra and neural arches die away 
among the lumbars, and these vertebre and the caudals are, with a due allowance 
for greater immaturity, very similar to those of semajunctus. 

The seventh thoracic is like the sixth in form, and is without a transverse 

process. It thus resembles the same vertebra in semijunctus. The eighth, how- 
ever, has an ill-defined facet on the side of the metapophysis and a second facet a 

little above the upper border of the centrum. The eighth pair of ribs has only a 

single terminal articular facet. 
The ninth thoracic has a short, thick transverse process, about in line with the 

upper surface of the centrum. 

The transverse process of the seventh caudal is perforated on the right side by 

a foramen. The transverse processes are last traceable on the ninth caudal, the 

neural spines on the tenth caudal, and the neural arch on the eleventh caudal. 

Eight chevron bones are preserved, but probably two more were present originally. 

Ten pairs of ribs are present. The first is much broader in the proximal half 

than in the distal half, but the distal end is slightly expanded. The first seven pairs 
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possess both head and tubercle, but the eighth, ninth, and tenth have only a single 
terminal articular facet. 

The sternum, which consists of five segments, is similar in form to that of 
semijunctus. The two sides of each segment are united. The posterior emargina- 
tion of the third segment, and those of both ends of the fourth and fifth segments 
are small. The scapula and humerus are like those of semijunctus in form. The 
remaining parts of both pectoral limbs are lacking. 

Without more material, and especially some skeletons of adults, it is difficult 
to decide what importance should be assigned to the differences observable in the 
cervical and thoracic vertebre of this young Bering Island specimen. The 
measurements of the skeleton are included in the table on pages 47 and 48. 

EXTERNAL CHARACTERS. 

The series of photographs (Cat. No. 142579) of an individual obtained in Kiska 
Harbor, Alaska, is very interesting as affording comparison of what is apparently a 
specimen of grebnitzkia with the Atlantic form represented in the photograph of 
the Newport, Rhode Island, specimen. As no part of the Kiska specimen was 
preserved, it is not possible, of course, to identify it positively with grebnitzkii or 
even with the genus Ziphius. No one who compares the photographs ,reproduced 
in Pl. 41, figs. 3 and 4, can, I think, fail to be convinced that both represent animals 
of the same genus and that the Pacific species (whether grebnitzkii or not) bears the 
strongest possible resemblance to the Atlantic one. 

Doctor Egbert published the following note on the Kiska specimen in 1905: 

Early in September a monster dolphin grounded on the beach in Kiska Harbor and was killed. 

Specific identification has not yet been made. The general color was bluish-gray; length, 184 feet; 

estimated weight, 3,600 pounds; sex, male. Body was quite regular in shape and rather rotund, the 
greatest circumference being about midway between dorsal fin and tip of the rather short snout. This 
dolphin was hauled alongside the ship, stripped of its blubber, and the oil extracted. Some of the flesh 
was eaten. The oil obtained was of excellent quality. It was particularly desired for use on the wire 
of the deep-sea sounding machine used aboard the [U. 8. Coast Survey steamer] Patterson. @ 

The size was about the same as that of the Newport specimen. Although 
Doctor Egbert gives the color merely as “bluish gray,” the photographs indicate 
that the belly was white, or whitish, and that there were oval white spots on the 
sides. As a whole, therefore, the coloration was similar to that of the New Zealand 

specimens of cavirostris obtained at Port Cooper and Lyttleton Harbor. 
When compared with the photograph of the Newport specimen (PI. 41, fig. 4) 

it will be seen that the Kiska photograph represents an animal practically identical in 
general form, as well as in the general shape of the head, the length and form of the 
snout, the size and general shape of the pectoral fins. In the photograph of the New- 

port specimen the flukes are not well seen, but in the Kiska photograph the posterior 

median convexity peculiar to the ziphioids is clearly represented. The dorsal fin 
of the Newport specimen appears to be turned somewhat to one side and the tip 
crumpled, which makes it appear lower and somewhat longer and less pointed than 

@ Forest and Stream, vol. 65, 1905, p. 452. 

24765—Bull. 73—10-——5 
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that of the Kiska specimen. This may, of course, be a real difference, though such 
is probably not the case. 

Considering the foregoing data relative to grebnitzkii as a whole, there is not in 
my opinion sufficient warrant at present for considering this form as a species 
distinet from cavirostris, and it should be added that no distinguishing characters 
were given in the original description. 

Genus BERARDIUS Duvemoy. 

Of this genus the National Museum has three skulls and three skeletons repre- 
senting the species bairdii, and a skull representing the species arnuzvi. The latter, 
Cat. No. 21511, U.S.N.M., is without exact locality, but is catalogued as having been 
obtained in New Zealand. As the species arnuxii has been well described and 
figured by Flower® and others, no detailed account of this skull is given here. 
Measurements of it, however, are included with those of B. bairdii in the table on 

p. 68. 

BERARDIUS BAIRDII Stejneger. 

Berardius bairdii STEJNEGER, Proc. U.S. Nat. Mus., vol. 6, p. 75, June 22, 1883. 

Berardius vege Maui, Bihang K. Svenska Vet. Akad. Handl., vol. 8, 1883, No. 4, p. 109.6 

This species was based by Dr. L. Stejneger on a skull obtained by Mr. N. Greb- 
nitzki in Stare Gavan, on the eastern shore of Bering Island, Commander Group, 

Bering Sea, in the autumn of 1881. In 1879 a portion of a skull of the same species 
was found on Bering Island by the Vega expedition, and was made the basis of a 
new species, B. vege, by A. W. Malm, the description of which was published a few 
months after that of Doctor Stejneger. The National Museum subsequently 
received another skull from Bering Island, through Mr. N. Grebnitzki, but, so far 
as I am aware, nothing further was heard of the species until 1903 and 1904, when 
the National Museum received three nearly complete skeletons, two of them from 
St. George Island, Pribilof Group, Bering Sea, and one from the coast of California. 
The material now in the National Museum is as follows: ¢ 

(1) Cat. No. 20992.—Skull and mandible of an immature individual collected 

by Dr. L. Stejneger in Bering Island. Original number 1520. Catalogued Novem- 
ber 24, 1883. Type. 

(2) Cat. No. (lacking).—Skull and mandible of an immature individual. Col- 

lected by Mr. N. Grebnitzki in Bering Island (?). Mounted. 
(3) Cat. No. 142118.—Skull, mandible, and cervical vertebrae of a very young 

individual. Collected by Dr. L. Stejneger, June 5, 1883, on North Rookery, Bering 

@ Trans. Zoél. Soc. London, vol. 8, 1871, pp. 203-234, pls. 27-29. 

bSee Bull. Amer. Geogr. Soc., 1886, No. 4, p. 328. 

¢ There is, or was formerly, in the museum of the Alaska Commercial Company in San Francisco a 
skull of Berardius 3 feet 6 inches long. The locality in which it was obtained is unknown to me. 
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Island. Original number 2191. This specimen is accompanied by notes and 
measurements. 

(4) Cat. No. 49726.—Skeleton and measurements of an adult female. oe 

East Rookery, St. George Island, Pribilof Group. Collected by James Judge, 
June, 1903. Length, 40 feet 2 inches. 

(5) Cat. No. LIV? Skeleton and measurements of an immature ales Same 

locality and date as the preceding. Length, 25 feet 5 inches. 
The two skeletons (4) and (5) are somewhat incomplete. The Museum received 

a photograph of the female from Maj. Ezra W. Clark. 
(6) Cat. No. 49725.—Skeleton and two photographs of an adult male (?) 

stranded on Centerville beach near Ferndale, Humboldt County, California, October, 
1904. Length, about 41 feet. 

A brief note on the St. George Island and California skeletons was published 
by the author in Science for 1904.¢ The dimensions given by the collectors were 

so large as to raise doubts whether they were correct, but the arrival of the skeletons 
proved that they were not overstated, and that the specimens were by far the 
largest ziphioid whales ever discovered, the bones about equaling those of a hump- 
back whale in size and massiveness. 

HISTORY OF THE ST. GEORGE ISLAND SPECIMENS. 

The St. George Island specimens were first made known by Mr. James Judge, 
special agent of the Treasury Department, resident at the Pribilof Islands, in 9 letter 
dated June 16, 1903, as follows: 

I was much surprised the other day to find a pair of whales ashore near East Rookery [St. George 
Island]. They lay about 150 yards apart. The female was 40 feet 2 inches, the male 25 feet 5 inches 

in length. The species is not positively identified, but tallies closely with the Globe Encyclopedia 
description of Bottlehead or Bottlenose whale, Hyperodoén bidentatus. Natives call it ‘‘Tcha-dhan.”’ 

The male is without teeth; female has two teeth in front of lower jaw. The skin is thin, smooth, white 
underneath, and black above. Dorsal fin small and well aft. Caudal large and powerful. Eyes very 
small. Ears not visible. 

Thinking that the skeleton might be of use, the bones of the female were cut out and placed high 

and dry on the grass. Four ribs were broken; otherwise the bones are intact. The male was towed to 
East Landing, and with the aid of a capstan deposited beyond reach of surf. Some blubber was saved. 
The foxes will clean up the bones during August, so that in all probability both skeletons will be avail- 
able this fall. * * * J inclose some measurements, taken eae with a 5-foot tape line. 

aScience, new ser., V a 20, 1904, p. 888. 

6 At the time this was written it was not known that there were really four teeth in the lower jaw, but 
it is interesting to note that when the mandible was covered by the integuments none of the teeth was 

visible in the male, although the individual was 25 feet long, and that only two teeth were visible in the 
adult female. 
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Whale measurements, June 11, 1903. 

Female. Male. 

Ft. in.) Ft. in. 

GreatestilOn eth: 5. <<cice cre nnescicunewis osieaiereraiselainvere'a cteicls Seis wislaieteiaisielersats 40 2 25 5 

Greatest circumference (much bloated) 20 0 12° 0, | 

MxtremityOfupper Lip to mostril-iec. ene n se anen ses cceoomce vector ose eeee ass 4 4 3 0 

Distance: between CV eSis<s 2.5525 secs -b awn css ave ves = ssees am scuineeia manne aerastnriaee sas 4 6 Bye} 

Extremity of lower lip to angle of mouth. ..............--.--0------ 20s eeensee cer eeee pA} t 9) 

Circumference of head at eyesis 3.2... 02- 2 os ccacaanin cnc wnehassses eee 8 10 7 10) 

Lower half of'snout10inchesifromenG esas to. oss = - owes essence sist see e ees. 2 3) 1 29) 

Upper half of snout.12 inches from! end 25... 225s cw sc csi we nase ee cetnmniseeesaamenee 2 1} re / 

Length of [pectoral] fin along outer edge... ..........-.-2s-2e-eeees seen neeeee ene wneee 5.0 3. 5 

Circumference of tail [at] junction [with] caudal fin............--....--.------------- 5 0 Be 5 

Distance between extreme points of caudal fin...........-.-.---------2-----2-- +--+ | 10 2 6 3 

ANUS TO: EDO: Of DOM Y saa acies sen crsine s caretecienleie sna meee eae eres ae mea reverence = icles li dah 28 qo wis 

ATS HO VAGINA: cic ance ee Sees cig ceints sale nteinlaina alone ae cera onal terete einer te Dae nl eee es 

ANUS} TOPROUS fae sae Sasicien tec seats Sawa eowse ener neee erase cae =F aie Ohana ata eyecare | Seen ors eee 1 8 

ength Of Vaginas. a2) 2. sess cece an wesids Sages ace ome ts sense secsecs ese scessenscameste | 1 ee Se) 

Tuengthsof PeniSs = .<ceeec ence mod ees Seem esac ge dalepis sae aie eae wiajarenyanats eines wiala ds occioieleieje a | alata anal 1 9 

WPeris Ati PASC a scree noc cewacrats ates cies) anne) ctcimtatelale tymin bie aie sche epinis elle /minieig eis ie ie cre clei Sate iate tatoos aieiere =i 1 5 

Height of dorsal fin. .. 2... 1--0.----- 022 c0-- scene ne cee sees cenen see eeeecccacesees 0 12 0 7 

Dorsalifin alongspine:to end of body: ..---.-. 2. sc. ss2csssesisec + ss -er ens eeeseencs-= } ll 7 6 

Length of nipple from raised base..........---------- +2222 eee eee eee eee ee eee eee eee | OL i Saseecene 

The skeletons remained on the island until August, 1904, when they were 

earried by the revenue cutter MeCulloch to Dutch Harbor and afterwards to San 
Francisco. Through a misunderstanding they were allowed to remain on the 
beach at St. George Island until November, 1903, and suffered considerable injury. 
On that date they were deposited in a storehouse by Maj. Ezra W. Clark, assistant 
treasury agent in charge, who afterwards presented the photograph of the female 
above mentioned. (Pl. 42, fig. 1.) The latter shows the short, narrow, pointed 

pectoral fin, and long, rather slender beak. 
Another specimen of Berardius was found stranded on St. George Island on 

August 21, 1909. The following information regarding it was received from Maj. 

Ezra W. Clark, under date of September 4, 1909: 

On August 21, 1909, after an unusually severe gale for the season, accompanied with heavy sea, a 

beaked whale was stranded under the cliffs of the northeast coast of St. George Island. Its position 
was such that it was reached with great difficulty. It was undergoing decomposition. I succeeded in 

getting the following information: 
Sex, female. 

Length from tip of beak to end of body, 22 feet. 

Length of beak, tip to base, 2 feet 5 inches. 

Length of head, not including beak, 2 feet. 
Length of tail, or width of flukes at base, 1 foot 10 inches. 

Girth around beak at its base, 2 feet. 

Girth around body at dorsal fin, about 12 feet. 

Girth around body at base of tail, 3 feet. 

Spread of tail, or flukes, 6 feet. 
Length of dorsal fin at base, 1 foot 10 inches. 

Fore fins, 1 foot 10 inches. 

I think that I shall not be able to get the skeleton of this whale, owing to the rough seas prevailing. 
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HISTORY OF THE CENTERVILLE, CALIFORNIA, SPECIMEN. 

The Californian specimen (Cat. No. 49725) was first made known in a letter 

addressed to me by President Jordan, of Stanford University, under date of October 
27, 1904, inclosing one from Mr. J. H. Ring, of Ferndale, California, dated October 

23, 1904, which was as follows: 

Enclosed find three views of an animal stranded on the beach near this place [Ferndale, Humboldt 

County, California], and as its identity seems rather uncertain we hope you will kindly classify it and 
inform us of its true name and habitat, if possible, from the photographs and incomplete description. 

Its total length is about 41 feet. Greatest circumference 16 feet, tapering probably to 18 inches near 

the tail. It also tapers toward the head, terminating in a sharp beak, the upper jaw being about 16 

and the lower 19 inches long. 
On each side in the lower jaw well to the front is a conical tooth, the crown of which is exposed one- 

half an inch. The head is full and rounded, resembling that of an elephant, with depressions corre- 

sponding to the ears, and small eyes a little ahead and below. 
On top of head is a heart-shaped opening, evidently for breathing purposes. There is also evidence 

of a dorsal fin, while each fork of tail is 34 feet or so long. The underside of the animal is too bruised 
to show anything of importance. The flippers are also in bad shape, one being buried in the sand, 

while the other is entirely denuded of flesh, leaving a bony stump about 6 inches long and which moves 

readily in any direction. We think it is a ‘‘bottle-nose” whale, but as some claim that they are not 

to be found on this coast and do not exceed 30 feet in length, it may be something else. 

Mr. Ring was immediately communicated with, and very generously presented 
to the Museum the skull of the animal, which he had secured and cleaned with much 

labor and some danger to himself. He also undertook to have the skeleton cleaned 
and sent to Washington, and it was received in due course in June, 1905. Mr. 
Ring wrote under date of May 15, 1905: 

You will notice that the point of the beak, as well as the points of the lower jawbones, are a little 

damaged, some hunters having shot the teeth out and then set a fire inside the jaws. 

When received, the skeleton lacked the flippers and also two of the teeth. 

Regarding the former, Mr. Ring wrote on November 18, 1905, as follows: 

I wrote you that one flipper was entirely gone and the other worn down to a stump, as shown in the 

picture. I have interviewed the man who stripped the specimen, and he says the stump was badly 

crushed and broken and fears it was lost one night when the extremely high tide had turned the whale 

over, and only the anchors and lashings I had secured it with prevented its going out to sea. 

This skeleton was mounted recently and placed on exhibition in the Museum. 

The flippers were modeled from those of the St. George Island specimens (which 
were also imperfect) and from the figures of B. arnuxit given by Flower. The end 
of the beak was also restored, and a facsimile of the teeth substituted for the real 

ones. This remarkable skeleton shows in a manner hitherto unapproached the great 
size which this genus of ziphioid whales attains, and the peculiar conformation of 
the body. While the vertebre rival those of the large whalebone whales, such as 
the Humpbacks, in their dimensions, the head is remarkable for its small size as 
compared with the immense proportions of the same part in the Right whales. 

(Pl. 42, fig. 4.) 
Mr. Ring sent to the Museum three photographs of the Californian specimen 

above mentioned, two of which are reproduced on Pl. 42, figs. 2 and 3. Although 
rather indistinct, they show the general form of the bode , the peculiar bulbous 
head, with an indication of a neck, and the long beak. 
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DESCRIPTION OF A YOUNG BERING ISLAND SPECIMEN. 

Doctor Stejneger has very kindly placed in my hands his original notes on the 
young individual examined by him in Bering Island June 5, 1883 (Cat. No. 142,188) 
and they are given below in full: 

When the news reached me that a small ‘‘plavum” was found dead ashore at the North Rookery of 

Bering Island, I immediately ordered dogs, and arrived at the place in company with the “‘starost.”’ 

The carcass was found lying on the very beach where the fur seals during the summer occupy the ground. 
As the bulk of the seals had not yet arrived, only a few ‘‘sikatschi” were seen in the immediate neigh- 

borhood, but it was reported that they had retired from the place on account of the smell of the putrefied 

body, as it was thought. The natives, fearing that it would drive the seals from the rookery altogether 
if left on the beach any longer, were very anxious to get it away as fast as possible, and it was only with 

some hesitation that they would allow one to stand on the rookery long enough to take a few measure- 
ments. The animal was quite a young one, and I conjectured that it had died immediately after having 
been born, as I think there were some remains of the umbilical cord. Hardly any of the bones were 
fully ossified. Under these circumstances, it was out of the question to have the whole skeleton pre- 
served, as the dismembering and the separation of the putrified flesh from the bones and cartilages 

would require more care and consequently more time than the natives were willing to allow. I was 

therefore glad to secure the head and some of the neck vertebree. Even that tried their patience, as 
the head was going to separate into its single bones and the not yet united component pieces, and con- 
sequently needed special care and attention. 

The carcass was lying with the back upward, this visible part being uniform black, and still in 

such a state as to allow of measuring. The lower surface was in a very advanced state of decomposition. 
Part of the belly was torn away, together with the entrails, and the genitalia and anus were not to be 
found. As stated above, I think that I could recognize the umbilical cord attached to a tatter of the 

skin. Of course, measurements of the lower side and of the circumference of the body, except at the 
narrowest place of the tail, could not be taken. 

Table of dimensions. 
Meters. 

Total length from tip of upper jaw to notch of caudal fin, along the middle of the 
back, without, however, following the angle between beak and forehead... .. - 4. 81 

From tip of upper jaw to fore border of spiracles.............----------+-+-+--- . 53 
From fore border of the spiracles to fore border of dorsal fin.............--..--. 2.68 

Gength of dorsal fine 22 Si euceiecle acc =i sie lols s's.s ahaialsrovera:sisha stare tatajalaye crate aie’ ats . 29 
Ven prt of cl oral] etme sre aene crease archi ace ech eee wll 
From hind border of dorsal fin to the beginning of the caudal fin.............-- a3 
From the same point to notch of the caudal fin. .........-..-..-.--.-----.---- 1.36 

Distance between the tips of the lobes of the caudal fin.............-.....----- 91 
Depth of the angle of the posterior margin of caudal fin. .......-.------+------ . 20 

From tip of upper jaw to the angle of mouth..................-.-------------- . 36 

From the'same to anterior angle of eye... -...222..22scecese0e000- 52-00 eses one . 475 
Dig Meter’ Of eye: Open ye ss Bereta eas mie ee etter seme atta enero 06 

From.eye toeye over the spiracles 22.22.2522 cscese seme nee egos neers eee 59 

Distance betweeniends of spiracles. .2 <2 2c) cases ce ose ciee wis ois aiaistee sealers eee . 08 
Geneth of beak: irom ‘thei forehead. 22-22 ere nce cece eres eran . 23 

Breadth) of the beakiat,theiworehead 3-24-25 2<.p eo ete erste elas oy rie ae .18 
From tip of upper jaw to anterior insertion of the pectoral fin...........-.-...-- . 80 

Pectoral fin along the anterior border. 2... 222022202002 -2 2 2-s en see eo eee 51 

Breadth of pectoral fin.@ at the insertion 2 222 <.<002 cc 22 ene sais islere's oie ters one +20 

Circumference of tail at its narrowest point, just before the caudal fin. ...-.-..- . 62 

aThe pectoral fin rather straight, of equal breadth, and abruptly ending. 
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ORIGINAL DESCRIPTION OF BERARDIUS BAIRDII. 

The original description of B. bairdii by Doctor Stejneger is as follows: 

Besides an Orca, which is said to visit the rookeries, but of which I have not been able to procure 
any specimen, or even to see one, there are at least two species of the family Ziphiidx, both undescribed, 
as I suppose. I am very much indebted to Mr. Grebnitzki for a skull of each of the species, for one of 
which I should like to propose the name Berardius bairdii, as a slight token of my esteem and gratitude. 

As I am now almost without any literary means, I find it impossible to decide with certainty 
in what genus this species will finally have to be placed. But I think that the supposition that this 
specimen (No. 1520) is a young Berardius may not be far out of the way. At first I suspected that it 
is a Dioplodon, but the size of the skull, in connection with the distinctness of the sutures, the evident 

maxillary crests, and the terminal position of the teeth very soon led me to the above conclusion. 
The specimen in question has very low and scarcely incurved maxillary crests; the shortest distance 

of which is two and two-thirds times greater than their greatest height, and although it still is in its 

“adolescent” stage, I should greatly doubt whether the crests in this species ever become developed 

to such a degree as, for instance, in Hyperoddon diodon (Lacép.). The groove between the maxillary 

and the nuchal crest is very shallow. The maxillary notch is deep. The beak is long, making only 
a little less than half the length of the entire skull. Nares straight; right nasal larger than the left one, 

but not very much. The occipital condyles do not come in contact beneath the foramen magnum; 
the symphysis of the lower jaw is very short, amounting to only one-fifth of the whole length of the jaw. 

Want of time and books prevents me from making more extended remarks, and until I can present 

an exhaustive and comparative description, I shall have to content myself by giving a provisional table 

of dimensions. The following dimensions are in millimeters and English inches, and are in every case 
measured in a straight line: 

ee: Inches. 

Menge Onskull somasmacee eee ese eee eer ee eva citsnee nice niase ne aoste coates anaes 1, 405 55. 32 

Greatest bread thier ss sseseene sosanc ences sos Sana se sitet ioee alae Gait Sonic se epnoeatenal tahoe 698 27. 48 

Greatestheight.o< og. cc te seeaa ser sce siewsees seca ces scence suas otis s see ceeeenee caccee 530 20. 87 

Length from process of supramaxillaries before orbit to posterior edge of condyles. . 610 24. 02 

ength: from same\process't0 tipo beakers. 222s eee sce e mea oe aoe ae rece eas acieaee 890 35. 04 

Depth of maxillary notch. - . 50 1.97 

hengihiofpremaxiilaries S2o--c oclc emcee nee se oe aa nee See aoe cacao ace aaa sa cee aeenees 1, 222 48.11 

Premaxillaries reach beyond supramaxillaries 134 5. 28 

Distance of upper edge of maxillary crests at their anterior end.......-.............-...- 228 8. 98 

Distanceofsame atitheimmiddie: 2. -_ .- See ees ok aa Nenns sae eseemeat eee 358 14.10 

Greatest heightiofmaxillary cresiSwocewemch occes see ns seen ceases sate ae nee eaten eee 86 3.39 

engthiof:visible partiof vomer. 2+ sees sc-2 cc 25~ o-oo seco cece se ce seaceean ce saeseeeceneee 325 12. 80 

Distance from anterior tip of vomer to tip of beak 275 10. 

Ihengthvolptery Poids'sc cee aasosceac teers este sansa 295 11. 62 

Height of foramen magnum... 70 2.76 

Widthyofiforamenima pnt tess ee see cee wemeetacse aces oe aaa ceee esas eetceme ees 80 3.15 

Distance of condyles at upper edge of foramen magnum................-..--.....-.-.--- 100 3.94 

Closest approximation of condyles beneath the foramen magnum........................ 2 0.08 | 

Entirelength ofloweraw:-- << secreccceriwracen seas e oe eae oe owe aoe eee eae sere cee es 1, 292 50.88 | 

Height oflower.jaw-at second tooth: groove. -.--.:.-..-ss<n2esesccasecssssccc-ses2 see 8 100 3.94 | 

Tengihiorsyanpysiswe satan sso seems s Noe ae ete eee ae ee eee gee ee er ee ese 257 10. 12 | 

Greatest diameter of foremost tooth groove (longitudinal) 100 3. 94 

Shortest diameter of foremost tooth groove (transverse) 45 1.77 

Greatest diameter of posterior tooth groove (longitudinal)...................2.22.....2.. 40 1.58 

Shortest diameter of posterior tooth groove (transverse)................----2--2-.2------ 35 1538: || 

Distance ‘between:the tooth! grooves - <<< ...<t-cs72-- sce eos ae cnsnaonsecaavaaceescecstecs 65 2. 56 
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This specimen was found stranded in Stare Gavan, on the eastern shore of Bering Island in the fall 

of last year, and only the skull was preserved. From analogy I should judge that the entire length of 

the animal must have been about 18 feet (54 meters). This species is well known by the natives for the 

cathartic quality of the blubber, resembling in this respect the Atlantic ‘‘ Dégling,”’ or ‘‘Anarnak ” (Hy per- 

oédon diodon). The Russian name, by which the inhabitants here designate this whale, is Pla-un 

(sp. Plioon), while the Aleut name is Kigan agalusoch, the meaning of which is said to be ‘‘having 

teeth on the nose,” a very inappropriate designation, as the teeth are situated on the tip of the lower 

jaw, and not on the nose.@ 
SIZE. 

It will be observed that the largest of the foregoing specimens measured 40 

feet 2 inches in length, while the Centerville skeleton was reported to be about 41 

feet long. The largest example of the New Zealand species, B. arnuzii, of which 

there is a record was 32 feet long. 

COLORATION. 

The St. George Island specimens were reported to be black on the back and 

white below, but it is not certain how long they had been dead when found by Mr. 

Judge. The young individual examined by Dovtor Stejneger was also black on 

the back, but this was in a state of decomposition. 

The color of the type-specimen of Berardius arnuxii was described by Arnoux 

as follows: ‘Its color was entirely black, except for a light gray area near the genital 

organs; it was a male.”” Haast remarks of a young individual observed by him 

near New Brighton, New Zealand, and not in a fresh condition: ‘The color of the 

whole animal was of a deep, velvety black, with the exception of the lower portion 

of the belly, which had a grayish color.” © 

The color of the immature male of B. arnuzit captured in Wellington Harbor, 

New Zealand, in 1877, and described by Hector, was as follows: “The colour was 

black with a purple hue, except a narrow band along the belly, which was grey. 

The muzzle, flippers, and tail lobes were intensely black.” ¢ 

It is not likely that there is any marked difference in the color of arnuxia and 

*bairdii, but the data available are insufficient for the determination of the matter. 

It will be observed, however, that Mr. Judge stated that the male bairdw found on 

St. George Island was white below, while in all the accounts of arnuxii the color of 

the under surface is given as blackish, with a restricted area of gray. 

Besides its apparently greater size, Berardius bairdii differs from B. arnuxit in 

various cranial and other osteological characters, as well as in external proportions, 

and is to be regarded as a distinct species. The external measurements of the 

St. George Island specimens reduced to percentages of the total length and com- 

pared with similar measurements of a specimen of B. arnuxii described by Hector, 

are as follows: 

aProc, U.S. Nat. Mus., vol. 6, pp. 75-77, June 22, 1883. 
b Duvernoy, Ann. Sci. Nat., ser. 3, Zodl., vol. 15, 1851, p. 52, footnote. 

c Ann. Mag. Nat. Hist., ser. 4, vol. 6, October, 1870, p. 348. 

d Trans. New Zealand Inst., vol. 10, 1878, p. 338. 



BEAKED WHALES, FAMILY ZIPHIIDH—TRUE. 67 

External dimensions of Berardius bairdii and B. arnuzii. 

bairdii. | arnuczii. 

49726 49727 

Measurements. Solana le taena |) Newson” 
Alaska, | Alaska, | land, 
(Judge), (Judge), (Hector), 
female male male. 
adult. imm. 

| 
ft.in. | ft. in. te, 47s 

Totalilength ee seen assoc cas sos csn scene cen anaeee ace aeee wieeSren a 40 2 25155: 27 6 

percent. | per cent. per cent. 
Distance from tip of snout to blowhole................-...-2-2-+--- 10.8 | 11.8 | 12.8 

Distance from tip of mandible to corner of mouth 6.0 | 6.9 26.1 

Breadthiofukesfromitip tO Gp!» os cce ce seaan sea ee cseea nce sees 25.3 | 24.6 | 19.1 

Length of pectoral fin along outer edge..............-.--2------+--- 12.4 13.4 | 9.4 

Distance from anus to ‘‘end of body”’.....-.---.---.------.--...--- 29.0 | 29.8 | [34.0] 

eign fofdorsal fines eas sase meee: = sl eememnae ae am meee eee ineniesee ae | 2.5 | 2.4 3.0 

| Distance from anterior base of dorsal fin to ‘‘end of body”’..--.-...- | 29.7 29.2 (34. 6] 
| 

a “Length of gape.” 

The measurements of these specimens of bairdii agree well together. The 
specimen of arnuxit appears to have had narrower flukes, shorter pectoral fin, and 
a rather higher dorsal fin, situated farther forward than in bairdii. Measurements 
of a larger number of specimens might show that some or all of these differences of 
proportion are elusive, but it will be observed that in the Wellington specimen of 
arnuxti, recorded by Doctor Haast, the breadth of the flukes is only 21 per cent of 
the total length. The pectoral fin is said to be only 19 inches long, or only 5.2 per 
cent of the total length, but the manner of taking the measurement is not mentioned. 

As regards size, the largest specimen of B. arnuaii of which I find record is the 
type specimen. This was 32 feet long, and the skull 1,400 mm., or about 55 inches 
long. This appears to have been an adult male. The Centerville specimen of 
bairdii, which was an adult male, was about 41 feet long, and the skull 1,532 mm., 

or about 60 inches long, while the adult female from St. George Island was 40 feet 
2 inches long and the skull 56 inches. Although the total length of the specimens 
of bairdiz is so much greater, it will be observed that the length of the skull, while a 
little greater, absolutely fails to measure up to the proportions found in arnuzii. 
It might be suspected on this account that the external measurements of bairdii 
were exaggerated, but that such is not the case will appear from an examination of 
the measurements of vertebre given on page 75. It is evident that the specimens 
of bairdii are far more massive in all parts of the skeleton than the specimen of 
arnuxii there cited. The same relations will be found upon comparing measure- 
ments of the specimen of arnuxi figured by Van Beneden and Gervais.* The 
truth appears to be that bairdii is a much larger species, but that the skull is 
considerably smaller relatively. 

@ Ostéographie des Cétacés, pl. 23 dés. 
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SKULL. 

The skull of Berardius bairdii presents many characters by which it may be 

distinguished from that of arnuxii, whether adult or young. As compared with 

the latter, the rostrum is less massive at the base. The pterygoid has a rounded 

extension posteriorly and superiorly, so that the posterior portion of the upper 

border of the pterygoid sinus is convex, rather than nearly straight, as in arnuzit. 
The exoccipital is. larger and broader distally below, and its external surface is 

plane or concave, rather than convex, as in arnuzii. The distal end of the zygo- 

matic process is much more incurved. The nasal bones instead of presenting 

lateral extensions have nearly straight sides. The vomer is deeply emarginate at 

the base of the skull posteriorly where it rests against the presphenoid. The pala- 

tines extend scarcely or not at all in front of the pterygoids. The foregoing differ- 
ences will readily be seen by comparing the figures on Pls. 26-29 with those of the 
type of B. arnuxii given in Van Beneden and Gervais’s Osteography, plate 23. 

The following are dimensions of skulls of both species: 

Dimensions of five skulls of Berardius bairdii (including the type) and of three skulls of B. arnuxii. 

B. arnutii. B. bairdii. 

a aie 

aessurements, __—_(BrightonZeatanal J°L | 482% lcenter-| aogon, | S02" | Mounted 
Pia (V.B. | wat, | George ae Bering | George| Bering 
ead) ou ),|, New | Island, foci. | Island, |Island, | Island(?) 

(Flower). \(Type). Zealand female, male(?) (Type).| male, (Greb- 
No. 3. (a) young. | adult. adult. young.| nitzki?). 

mm. mm. mm. mm. mm. mm. mm. mm. 

Total length of skull.........-... 1,372 | 1,392 61,174 1,524 1, 423 1,378 |1,062(?) 1,474 

Height from vertex to inferior | 

border of pterygoids............ 533 | 494(?)| 493 563 544s ok Seatwe|aarcee oer 575 

Breadth across middle of orbits. . © 625 684 577 766 682 662 530 [716] 

Breadth across postorbital proc- 

OSSOS oro hea amas paaln canis) ciao 686 748 606 808 10-72) Beer 560 [760] 

Breadth across zygomatie proc- | | 

SSS Seen ea cerraen aetna ite 671 748 584 750 GTO |e acsenss 520 (740] 

Length ofirostrum.<.2.222:2..2.. 919 | 894 800 960 925 880 578+} 1,025 

Breadth of rostrum at base .....-. 399 | 414 378 475 420 428 310 429 

Breadth of rostrum at middle@... 152 150 149 207 197 SSE | Aesterss oe 223 

Length of premaxillay gas sheds sjplesdetacs|aecesgotlaeccsews|sesze ood eesbess aloe ceeseelsecsesde |e onniese onzs 

Breadth of premaxille at middle @ 91 | 90 | 101 120 119 116) sce hee 125 

Greatest breadth of premaxille | | | 

in. front of nares:.5=2---s-.-c-.- 208 210 189 235 217 238 187 239 

Greatest breadth of premaxille 

behind? ria restoce. << cee ees assassins eis 246 193 215 195 181 165 197 

Distance from anterior end of pre- 

maxillze to posterior end of 

pterygoids (median)........... 1,097 | 1,080} 935 $5185") 0 11305 |ocec eee | 720+ 1,187 

Distance from anterior end of pre- | | 

maxille to anterior end of vo- | | 

Ter eae Se a aioe Sete! 345! 264! 252 | 276! 270! 260! 115+ 307 
a From Van Beneden and Gervais figure. ce‘ Suprafrontal processes of maxilla.’ 
>A little broken at tip. d Same point. 
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Dimensions of five skulls of Berardius bairdii (including the type) and of three skulls of B. arnuxii— 
Continued. 

B. arnuzii. B. bairdii. 

] 
New | x OR 49725, = 
. | New | 21511, | 49726, |, z 49727 Mounted 

Measurements. a Zealand] U.S. | St. Center 20992, | St. skull, 
Zealand (VAIB: N. M., | George Cali Bering | George Bering 

I | gay ahaa ac | forma | nae tala | Taina) (Blower).| (py EVAN bee adult, | ™ale(?) YE): ere E Stoked? No.3. | ype).| young. | adult. | a qujt. young.| nitzki?). 

| mm. | mm. mm. mm. mm. mm. mm. | mm 
Length of portion of vomer visi- | | | 

bleonipalaterteren ee esse | oes | 490] 2534 535 370 472 | 360+ 450 
Length of nasals (greatest, me- | 

dian'istralzbt) sens seas os 132 | 162(?) 134 135 118 135 98 142 

Breadth of nasals (greatest). ....- 102 180 | 125 119 97 105 90 105 

Breadth of anterior nares......... | 74| 102 80 110 98 | 96 83 100 

Breadth of foramen magnum....- | 3 eae 72 85 | 82 | 84 83 7 

Breadth across occipital condyles. 191 | 213 186 261 228 240 195 235 

iBreadthiofieach: condyle wo. -ma--|sso-s cones | see eee 75 123 | 104 108 83 98 

Heightofieach'condyle:s. 222 --==:|22 2-22 a<5e|-eseee 135 193 171 168 142 178 

Length of mandible.............. 1 245515 1 236) |e eo. 1,334 | 1,289] 1,282] 5883 1,360 

Length of symphysis. ...........- 310 | 294) | ene 295 295 270 | 145 310 

Height at coronoid............... 211 222 A eeee ee 271 230 223 175 | 245 

Distance from tip of jaw to center | 

loffirstitoothiyscs seen ee nse 34 ry eel eo 50 48 35 | b22 60 
Distance from tip of jaw to center 

of'second tooth! ........---.. 35. 155 BG renee 200 182 165 687 195 

a“ Length of ramus.”” + About 27 mm. lacking from tip of mandible. 

The foregoing measurements indicate a considerable variation in proportions 
among the different individuals, but there appears to be nothing that can be fixed 
upon in this small series to distinguish the two species by dimensions alone. 

EARBONES. 

The tympanic and periotic bones of B. bairdii (Pls. 34-37) present a number 
of characters by which they may be distinguished from those of B. arnuzii. While 
of about the same size in both species, the two bones when in the natural position, 
viewed from without, are nearly square rather than triangular in outline in B. 
bairdii, the superior border of the periotic being nearly parallel with the inferior 
border of the tympanic, and the anterior lobe of the periotic being turned down 
nearly at right angles with the rest of the bone. The periotic is shorter anteriorly 
than the tympanic in B. bairdii, while the reverse is true in B. arnuzii. In the 
former species the eustachian canal of the tympanic is wider, the distance between 
the outer and inner lips being greater. The involuted portion of the inner lip is 
shorter and differently shaped. The groove between the postero-inferior lobes is 
wider. The periotic beside having a much shorter anterior lobe than in B. arnuxit 
has also a smaller and smoother middle lobe, and the internal auditory meatus is 
smaller and more oblique. The dimensions of the bones in the Centerville beach 
skull, No. 49725, are as follows: Tympanic: greatest length, 62 mm.; greatest 
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breadth, 46; least breadth of eustachian canal, 17; height at sigmoid process, 47. 
Periotic: greatest length, 66; greatest breadth, 40; height at center of middle lobe, 

35; length from tip of anterior lobe to anterior margin of internal meatus, 38. 

TEETH. 

Although all the specimens of Berardius bairdi are more or less incomplete, 
two or three of the mandibular teeth have been preserved in nearly every instance; 

namely, in the adult female from St. George Island, the left anterior and right and 
left. posterior; in the immature male from the same island, both anterior teeth; 

in the Centerville beach specimen, the left anterior and right (?) posterior teeth; 

in the skull from Bering Island formerly regarded as the type, all four teeth; in the 

very young skull from Bering Island, the left anterior and posterior teeth. 
Taken as a whole, these teeth are not larger than those found in the specimens 

of B. arnuzii thus far recorded, but in both species they vary so much on account 
of age, or for other reasons, that a comparison of dimensions is unsatisfactory. 
The dimensions are as follows: 

Dimensions of teeth of Berardius arnuxii and B. bairdii. 

| Large tooth. Small tooth. 

Species and locality. | ce Length. | Great-| Great- | Great-| Great- | Remarks. | 
| | } est est est est 

| height. breadth. height. Piero 

| B. arnurii. | jt. in mm. mm. mm. mm. 

Akaroa (Van Beneden.| Male...., 32 0 a90 90 | 66 40 | From figure. 

Type). | | 

New Brighton (Haast | Male (?).) 30 6 a73 63 47 31 | From figure. ! 

and Flower). | | 

Port Nicholson (Knox| (?) | 27 0 | @65 | 50 | (?) (2) From figure. 
and Hector). | | | 

; Locality unknown (Van (Oe @) | 72 53 51 30 | From figure. 

| Beneden and Gervais, | 

pl. 21 bis) | 

| B. bairdii | 

| 49725—Centerville, Cali- | Male(?), 41 + 283 65 53 28 | 

fornia. adult. | | 

49726—St. George Island. .|| Female, | 40 5 | ¢79 72 62 45 

| | adult. | 
| 49727—St. George Island. . Male, im.) 25 0 a86 GLP Meee | aa acess 

142118—Bering Island.....| SVOUNL. |e cecensaes a 50 37 31 31 

@ Tip more or less acute. > Van Beneden'’s measurements are slightly different. e¢ Tip much worn. 

A description of the teeth of the different specimens of B. bairdii is subjoined. 
No. 142118.—Bering Island; young (new born?). Anterior tooth conical, 

hollow, with thin walls. The lower half of the tooth is filled with a mass of bony 
pulp, which is separable. The tooth is widest at the base, and is without any con- 
striction indicating the formation of a root. Outer and inner surfaces slightly 
convex, the latter with several distinct longitudinal furrows, which extend to the 
apex. The whole tooth has a thin coating of cement, except the tip, for a length of 
about 10 mm., which is more nearly white, and consists, presumably, of dentine. 
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The tooth is very symmetrical, but rather more convex externally. The apex is 

pointed, erect, and a little more convex externally thaninternally. (PI. 39, figs. 1, 2.) 

The posterior tooth is similar to the anterior one, but much shorter and more 

blunt, and the longitudinal furrows are about equally distinct externally and 

internally. The cement extends nearly to the apex, which latter is very short and 

is directed backward. 
No. 49727.—St. George Island, Alaska; male, immature. Anterior teeth con- 

ical, acute, somewhat unsymmetrical, rather more convex externally than internally. 

The internal surface with a deep median longitudinal groove, and others less distinct 

on each side near the base. Apex slightly inclined forward and inward, convex 

externally, with a single longitudinal groove; nearly flat internally, with, or without, 

a groove. Base of tooth for about 17 mm. covered with longitudinal rugosities, 

indicating that the root was about to close. It is open, however, the walls of the 

tooth at the narrowest point being 8 mm. apart and the cavity filled with dense 

bony pulp. The anterior and posterior outlines of the teeth are irregular, being 

convex near the base, then slightly concave, and again convex near the apex. When 

in the natural position, these teeth protrude about 33 mm., or a little more than 

one-third their height, above the alveolus. (Pl. 39, figs. 3, 4.) 

Posterior teeth lacking. 
No. 49725.—Centerville beach, California; male (7%), adult. Anterior tooth 

conical, with anterior and posterior margins as in the last. Apex considerably 

abraded and rounded off; not inclined inward or forward. Internal and external 

surfaces nearly equally convex, but the former with a broad median longitudinal 

groove. Root closed, the base of the tooth for a breadth of about 30 mm. covered 

with rounded rugosities. The inferior border slightly convex and the angles 

rounded off. When in the natural position, somewhat more than one-half of the 

tooth protrudes beyond the alveolus, and the tooth itself is inclined forward and 

outward. (PI. 39, fig. 5.) 
Posterior tooth quite irregular in form, but the portion above the rugose base 

or root conical. Inner surface flat and uneven. Outer surface convex and rather 

rugose. The cement covers the whole tooth thickly to within about 5 mm. of the 

apex, which latter is short, quite acute, and slightly directed inward. It is convex 

externally and nearly flat internally. The basal rugosity or root is conical, thicker 

than the rest of the tooth, and unsymmetrical, being somewhat directed backward. 

It shows no opening below. When in the natural position this tooth is strongly 

inclined forward and outward, and only the tip for a length of 22 mm. protrudes 

beyond the alveolus. (PI. 39, fig. 6.) 

No. 49726.—St. George Island, Alaska; female, adult. Anterior tooth conical, 

with the tip blunt, having been so much abraded that the dentine does not extend 

beyond the coating of cement. The tip measures 26 by 19mm. The external and 

internal surfaces of the tooth are about equally convex and somewhat rugose with- 

out distinct furrows. The root is thicker than the remainder of the tooth and very 

rugose. It is entirely closed below, and the inferior outline is convex. Posterior 

tooth much compressed, conical above the root, nearly flat internally and slightly 

convex externally. Cement coating very thick and extending to within about 5 

mm. of the dentine apex, which latter is acute and very slightly curved inward and 
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backward. The root is very unsymmetrical, the posterior portion being much 
longer than the anterior. The surface is very rugose, and there is no opening what- 
ever below. The inferior border is convex, with an emargination near the center. 
(Pl. 39, figs. 7, 8.) 

In the adult skull from Bering Island, which has been mounted and placed on 
exhibition, the teeth are fixed in the alveoli so that their entire length and the pecul- 

iarities of the basal portion can not be determined. In general form, however, 
they resemble those of the preceding specimen very closely. The anterior teeth 

are placed obliquely—that is, so that the anterior margins of the two teeth are 
nearer together than the posterior margins. The teeth are also somewhat inclined 
forward. The posterior teeth are strongly inclined forward and a little outward. 

The anterior teeth are rather concave along the middle internally and convex 
externally. The portion above the alveoli is quite smooth. 

The posterior teeth are moderately rugose above the alveoli. The whitish tips 
of denture are conical, compressed, and rather acute. They extend 6 mm. above 
the denture, and are 11 mm. long at their base, and 6 mm. thick. 

The anterior teeth protrude about 45 mm. above the alveolus (internally); 
their base at the alveolus is from 73 to 76 mm. long, and from 33 to 35 mm. thick. 
The posterior teeth extend about 18 mm. above the alveoli (measured vertically 
from the alveolus), and the base of the visible portion (measured along the alveolus) 
is from 30 to 34 mm. long and from 18 to 20 mm. thick. These teeth have an antero- 
external angular enlargement of the cement, so that they are somewhat triangular 
in horizontal section. (PI. 30, fig. 3; pl. 31, fig. 5.) 

The data available are insufficient to enable one to determine satisfactorily 
whether the teeth differ materially in size in the two sexes, but it appears probable 
that they do not. 

SKELETON, 

While the skeleton of Berardius bairdi (Pl. 42, fig. 4) resembles that of B. 

arnurii very closely in most particulars, it presents differences which may properly 
be regarded as specific. The vertebral formula of B. arnuxii as given by Flower is 
as follows: C. 7, Th. 10, L. 12, Ca. 19=48.% The same formula is given for another 

specimen of B. arnuxii by Van Beneden and Gervais, except that the caudals are 

17, two being apparently lacking.’ 
Doctor Hector, however, gives a different formula for a third specimen of this 

species, namely, C. 7, Th. 10, L. 13, Ca. 17=47. He remarks that ‘‘extreme care 

was taken to secure the whole of the small tail bones.”’* The discrepancy here 
shown can not be accounted for at present, but, at all events, none of the formulas 

of B. arnuzii corresponds to that of B. bairdii, as derived from the three skeletons 
in the National Museum, namely, C. 7, Th. 11, L. 12, Ca. 164+ =46+. 

The number of thoracic vertebree can be determined positively from the youngish 
male from St. George Island (Cat. No. 49727), in which ten pairs of ribs are present, 
together with one rib belonging to the eleventh pair. This last is much shorter 

@ Trans. Zool. Soc. London, vol. 8, 1872, p. 223. 

b Ostéographie des Cétacés, p. 615, pl. 23 2s. 

¢ Trans. New Zealand Inst., vol. 10, 1878, p. 339. 
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than the tenth pair, and there can be no doubt that it really belongs to a terminal 
pair. In this skeleton the transverse processes of the eleventh thoracic vertebra 
are thick at the free end like those of the tenth thoracic vertebra. 

In the adult male from Centerville beach, California, only ten pairs of ribs are 
present, but as the tenth is quite as long as the ninth, there is little doubt that an 
eleventh pair was present originally. The eleventh thoracic vertebra, however, 
has transverse processes longer and more flattened at the free end than those of the 
tenth thoracic. It is possible, of course, that the real eleventh thoracic is lacking, 
and that this individual had thirteen lumbar vertebre, but of this there is no posi- 
tive evidence. 

Only a few of the ribs accompany the skeleton of the adult female from St. George 
Island, Alaska (Cat. No. 49726), but there are eleven thoracic vertebre, the trans- 

verse processes of the eleventh being short and thick, like those of the tenth, with a 
distinct facet for the rib at the free end. This facet, however, is directed obliquely 
backward and occupies only the posterior half of the free margin. 

There is no doubt in my mind that the number of thoracic vertebre in B. 
bairdii is normally 11 and in B. arnuzii, 10. This would ordinarily be of little im- 
portance, as in nearly all kinds of cetaceans a variation of one, or even two, in the 

number of thoracic and lumbar vertebre in different individuals of the same species 
is commonly met with. In the present family, however, the number of thoracic 

vertebre shows little variation, and as all known skeletons of B. bairdii have eleven 
thoracics and all known skeletons of arnuzxii appear to have ten thoracics, it seems 

probable that this difference is specific. At all events, it is correlated with a differ- 

ence in the form of the vertebre themselves. As is well known, the transverse 
processes of the thoracics in this family undergo a sudden change of form and posi- 
tion near the end of the series, the elevated processes on the anterior thoracics 

being replaced on the posterior vertebree by others at a lower level on the sides of 

the centra. This change takes place differently and on different vertebre in the 

two species under consideration. 

VERTEBRE. 

In B. arnuzii the eighth thoracic has no facet at the posterior end of the cen- 
trum for the articulation of the head of a ninth rib and no distinct transverse proc- 

ess, the tubercle of the rib articulating with a facet on the side of the metapophysis. 

In B. bairdii the eighth thoracic is similar, but there is a distinct facet at the pos- 

terior end of the centrum. (PI. 32, fig. 1.) 

Tn B. arnuzii the ninth thoracic has a very distinct transverse process on the 

side of the centrum, while in B. bairdii the ninth thoracic has a short, slender process 

attached to the side of the metapophysis and no facet at the posterior end of the 

centrum. (Pl. 32, fig. 1.) 
Tn B. arnuzii the tenth thoracic is the second one having a distinct transverse 

process, and the latter is broad distally and has the articular facet on the posterior 

portion of the free margin. In B. bairdii the tenth thoracic is the first having a dis- 

tinct transverse process on the side of the centrum. (PI. 32, fig. 1.) 
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There are only ten thoracics in B. arnuzxii, as already mentioned, but in B. 
bairdii there are eleven, and the eleventh is that which bears the second transverse 
process on the side of the centrum. 

The foregoing differences amount to this: That in B. bairdii the commencement 
of the lower series of transverse processes is pushed back one vertebra, as com- 
pared with B. arnuzii, and that in the ninth thoracic of the former species, which 
corresponds to the eighth of the latter species, the metapophysis has a short process 
on the side for the articulation of the tubercle of the rib, instead of merely a sessile 
facet. Although in other genera of ziphioids these differences would perhaps be 
looked upon as individual, since they are constant here they may be considered 

specific, at least provisionally. 
SCAPULA. 

In B. bairdii the anterior border of the scapula is narrower than in B. arnuzii, 
the anterior ridge coming close to it and lying parallel with it. The acromion is 
directed more upward, so that the angle between it and the body of the scapula is 
more acute, and the process itself is rather more expanded distally. The coronoid 
is inclined a little more downward. The whole surface of the scapula is very 

uneven. (PI. 33, fig. 2.) 
HUMERUS AND ULNA. 

The humerus is shorter than in B. arnuzii and broader distally, and much more 
recurved on the ulnar side. The ulna is much broader distally and its whole shape 
is different. (Pl. 33, figs. 3 and 4.) 

CHEVRONS. 

As the skeleton of the typical form arnuxii has been described in considerable 
detail and accurately figured by Flower and by Van Beneden and Gervais, it is 
not considered necessary to give a complete description of that of bairdi in this 
place. The entire skeleton and many of the separate bones are figured in Pls. 
42, 32, and 33. The phalanges are lacking altogether, or are incompletely repre- 
sented, in the various skeletons of bairdiz, and for that reason the phalangeal for- 
mula can not be given. The cheyrons number ten in the skeleton from Center- 
ville beach, California (Cat. No. 49725). Both Flower and Van Beneden and 

Gervais give nine chevrons as the number for the skeleton of arnuazii in the Hun- 
terian Museum, London, but the latter authors have added a tenth in outlinein 

the figure of the skeleton of that species which is in the Paris Museum. Ten are 
mentioned by Hector as the correct number for the skeleton of arnuxi from Well- 

ington Harbor examined by him.’ 
STERNUM. 

The sternum of bairdii (Pl. 32, fig. 2) consists of five segments and does not 
offer characters by which to distinguish it from that of arnuai. In the former 
species the first eight pairs of ribs possess distinct heads and tubercles; the tubercle 
is rudimentary in the ninth pair and absent in the tenth and eleventh. 

The dimensions of the three skeletons of bairdit and of that of arnuavi described 
by Flower are as follows: 

@ Trans. N. Z. Inst., vol. 10, 1878, p. 339. Hector remarks that in the skeleton studied by Flower 
there were twelve caudals with facets for chevrons, but I do not find it so stated in the original account. 
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Dimensions of one skeleton of Berardius arnurii and three skeletons of B. bairdii. 

B. arnuzii. | B. bairdii. 

Bae Bi ake 49725 49727 
Measurements. Noetzen Tala Centerville, a Aree 

land, 1868,/ Alaska, male (?)" Alaska, 
(Flower). female male 
No. 3. adult. adult. young. 

mm. mm. mm. mm. 
Length of centra of seven cervicals (inferior) ........... 254 375 310 | 250 
Atlas: 

° 
Breadth 362 341 280 
Height 339 321 | 270 

Fourth cervical: | | 
Greatestihelght ieee. ia © eee ee mee cee aia [Reece dere Ss 2254 2249 191 
Greatest breadth: <<... 55-52. se0-ecesccaeseensceees aicringiagdbes b 243 6197 6173 
Lengsh Of Contre =-5o. te 36 47 34 30 

Seventh cervical: | 

em eaman 310 270 | 198 
241 257 235 | 177 
46 58 49 42 

First thoracic: 

Greatest heights. comes cee esc one ee 391 390 255 
Greatest breadth 310 290 240 
Length of centrum 84 68 51 

Ninth thoracic: | 
Greatestheigh Gas. te sees seerancem gece eee nase ooe came eee | 508 478 333 
Greatestibread thts ¢ o-pen s5ch0acs seve sees een alt dcsee seen ad 318 ©218 198 
engthiofcentruma-ssenccs tec ste. ha, See eee 152 190 | 176 128 

First lumbar: 

Grestest:helehtos-ses-seness eetate cee ceereneccetelto cues cease 585 540 359 
Greafest bread thy sccc ss msascascejeetiee o.2 seeeon|necceecicce ce 626 575 340 
eng thioficentram 2s: oh. s snes ee cece te Soe 163 228 | 215 150 

Sixth lumbar: | } i 
Greatest helghtssace ete eee ee Ne nh 713 642 427 
Greatestbread thie. cee. 2.9. .t ocd Saas tees tees oa ec oennaeete 590 | 572 362 
Rengihtofeentrum !! Soo cs 22... sc tees cee eaten tes: 206 273 243 172 

First caudal: 

realest helghtaesseccs ct ae etee Seco ae eae ate eee 800 4658 427 
Gireatestibreadth= fs. -.ccsd- ccs se ec. saceoeescens 577 d511 360 
Length of centrum 338 4280 200 

Ninth caudal: 

Greatest helghto specs sea see Sosa: ceo tee male ascees aan 

Greatestibread the 22 sacs nce tone acon sec eet eel ee nee cone ce 

Bene Uhiokcentrumsseen ca. eee ee eee ae a 

Eleventh caudal, length of centrum................... 

Men et O OL SCAp Ula sa serene ace eee tee ee eed 

Heightiofiscapulace. 2... Asc...) 0: 

Length of humerus 

Breadth of humerus at distal end 

Tengthvofradins seces sms tg cone scree ese cea see oe ese 

Breadth of radius at distalend......................... 

Length of ulna (incl. olecranon)........................ 

Breadth of ulna at distalend........................... 

Meng thiohsternumssane eee see eee. ee ee 

Breadth of first segment of sternum 

Length of first rib (straight) 

Length of fifth rib (straight) 

Length of tenth rib (straight) .................-..-....-- 

@ Median. > Inferior. c Process aborted on one side. 4 Second. 

24765—Bull. 73—10——6 
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Genus HYPEROODON Lacépéde. 

HYPEROODON AMPULLATUS (Forster). 

Balxna ampullatus Forster, Kalm’s Linnean Travels, vol. 1, 1770, p. 18, footnote. 

Balzna rostrata MijLuER, Zool. Dan. Prodrom., 1776, p. 7. 

Hyperoidon butskopf Lackripe, Hist. Nat. des Cétacés, 1803-4, pp. xiv and 319. 
Hyperoédon rostratum WESMAEL, Nouv. Mém. Acad. Roy. Bruxelles, vol. 12, 1840, pls. 1, 2. 

Hyperoédon ampullatus, Ruoaps, Science, new ser., vol. 15, 1902, p. 756. 

The National Museum has one skeleton of this well-known species, somewhat 

imperfect, which is labeled as having been obtained on the coast of Norway, and was 

received about the year 1875. Its catalogue number is 14499. This skeleton is 

about 19 feet long and has the following vertebral formula: C.7; Th. 9; L. 9; Ca. 

19 (+12) = 44 (or 45). Eight chevrons are attached to the caudal vertebre, and 

at least two more were present originally. The fifth thoracic vertebra has no facet 

on the centrum for the head of the sixth rib, but the latter articulates with a small 

facet on the side of the centrum of the sixth thoracic vertebra. The seventh 

thoracic has a well-developed transverse process on the side of the centrum. The 

ninth rib is shorter and more slender than the others. None of the transverse 

processes of the caudal vertebre are perforated by foramina. These processes end 

on the eighth caudal, and the neural spines on the tenth caudal. The free ends of 

the neural spines of the thoracic and lumbar vertebrz are all more or less rounded. 

The pectoral limbs are incomplete. 

So far as I am aware, only three examples of Hyperodédon have been taken on 

the coasts of the United States, as mentioned in the list on page 2. The skeleton 

of one of these (from North Dennis, Massachusetts) is in the Museum of Comparative 

Zoology, Cambridge, Massachusetts, and the skull of the second (from Newport, 

Rhode Island), which was a female, is in the Academy of Natural Sciences of Phila- 

delphia.* This skull is represented in PI. 32, fig. 3 

LIST OF SPECIES OF EXISTING ZIPHIOID WHALES. 

Genus MESOPLODON Gervais. 

MESOPLODON BIDENS (Sowerby). 

North Atlantic Ocean: northern France to Norway and Sweden; Nantucket 

Island, Massachusetts. 

MESOPLODON EUROPAUS (Gervais). 

North Atlantic Ocean; English Channel; New Jersey. 

MESOPLODON GRAYI Haast. 

New Zealand and Chatham Islands; Bahia Nueva, Patagonia (Moreno). 

a Proc. Acad. Nat. Sci. Phila., Dec. 1869, pp. 191, 192. 
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.MESOPLODON DENSIROSTRIS (Blainville). 

Indian Ocean and South Seas; Lord Howe Island; Seychelles Islands; South 
Africa; Massachusetts(?). 

MESOPLODON HECTORI (Gray). 

New Zealand. 

MESOPLODON BOWDOINI Andrews. 

New Zealand. 

MESOPLODON LAYARDI (Gray). 

South Seas; New Zealand, Chatham Islands; Australia: Cape of Good Hope 

MESOPLODON STEJNEGERI True. 

North Pacific Ocean; Bering Island and Oregon. 

Genus ZIPHIUS Cuvier. 

ZIPHIUS CAVIROSTRIS Cuvier. 

Cosmopolitan. 

Genus BERARDIUS Duvemoy. 

BERARDIUS ARNUKXII Duvernoy. 

New Zealand. 

BERARDIUS BAIRDII Stejneger. 

North Pacific Ocean; Bering Island and St. George Island, Bering Sea, to Kiska 
Harbor, Alaska, and Centerville, California. 

Genus HYPEROODON Lacépéde. 

HYPEROODON AMPULLATUS Forster. 

Arctic and North Atlantic oceans; Mediterranean Sea; southern France: New 
York Bay, Newport, Rhode Island, and Cape Cod, Massachusetts. 

HYPEROODON PLANIFRONS Flower. 

Indian and Pacific oceans; Lewis Island, Australia; Province of Buenos Ayres, 
Argentina, and territories of Chubut and Santa Cruz, Patagonia. 
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EXPLANATION OF PLATES. 

PuaTe 1. 

. Mesoplodon bidens. Skull. Nantucket, Mass. Mus. Comp. Zodlogy, No. 1727. Female, adult. 
Dorsal aspect. About } nat. size. 

Extremity of beak defective. 

. Mesoplodon densirostris? Skull. Annisquam Mass. Female, young. Boston Society of Natural 
History. Dorsal aspect. 4 nat. size. 

Defective on the left side. 

PLATE 2. 

. Mesoplodon europxus. Skull. Atlantic City, New Jersey. Male, young. Cat. No. 23346, 
U.S.N.M. Dorsal aspect. 4 nat. size. 

. Mesoplodon europexus. Skull. North Long Branch, New Jersey. Female, adult. Mus. 
Comp. Zodlogy. Dorsal aspect. 4 nat. size. 

Distal portion of beak lacking and right frontal region defective. 

. Mesoplodon bidens. Tooth. Nantucket, Mass. Mus. Comp. Zo6]., No. 1727. Nat. size. 

PuaTeE 3. 

. Mesoplodon stejnegeri. Type-skull. Bering Island. Immature. Cat. No. 21112 U.S.N.M. 
Dorsal aspect. 4 nat. size. 

Edges abraded; distal end of beak defective. 

. Mesoplodon stejnegeri. Skull. Yaquina Bay, Oregon. Adult. Cat. No, 143132, U.S.N.M. 
Dorsal aspect. 4 nat. size. 

Proximal end of premaxille defective and right nasal lacking. 

PLatTeE 4. 

. Mesoplodon bidens. Skull. Nantucket, Mass. Female, adult. Mus. Comp. Zodl. No. 1727. 
Ventral aspect. About } nat. size. Tip of beak, left pterygoid, and malars defective. 

. Mesoplodon densirostris? Skull. Annisquam, Mass. Female, young. Boston Society of Nat- 
ural History. Ventral aspect. 4 nat. size. 

Left frontal region defective 

PLaTeE 5. 

. Mesoplodon europeus. Skull. Atlantic City, New Jersey. Male, young. Cat. No. 23346, 
U.S.N.M. Ventral aspect. 4 nat. size. 

. Mesoplodon europxus. Skull. North Long Branch, New Jersey. Female, adult. Mus. Comp. 
Zoodlogy. Ventral aspect. } nat. size. 

Distal portion of beak lacking, pterygoids, malars, and left frontal and temporal regions defective. 

PuaTeE 6. 

. Mesoplodon stejnegeri. Type-skull. Immature. Cat. No. 21112, U.S.N.M. Ventral aspect. 
i nat. size. 

Edges abraded; tip of beak, pterygoids, zygomatic processes, etc., detective. 

. Mesoplodon stejnegeri. Skull. Adult. Cat. No. 143132, U.S.N.M. Ventral aspect. About 
i nat. size. 

Pterygoids and left malar defective. 

83 
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PLATE 7. 

. Mesoplodon bidens. Skull. Nantucket, Massachusetts. Female, adult. Mus. Comp. Zool. 

No. 1727. Lateral aspect. 4 nat. size. 
Tip of beak, left pterygoid and malar defective. 

. Mesoplodon densirostris? Skull. Annisquam, Massachusetts. Iemale, young. Boston Soc. Nat. 

Hist. Lateral aspect. 4} mat. size. 

Distal portion of beak defective and warped. 

PLATE 8. 

. Mesoplodon europeus. Skull. Atlantic City, New Jersey. Male, young. Cat. No. 23346, 

U.S.N.M. Lateral aspect. About } nat. size. 

_ Mesoplodon europxus. Skull. North Long Branch, New Jersey. Female, adult. Mus. Comp. 

Zodl. Lateral aspect. About } nat. size. 

Distal portion of beak lacking. 

PLATE 9. 

. Mesoplodon stejnegeri. Type-skull. Bering Island. Immature. Cat. No. 21112, U.S.N.M. 

Lateral aspect. About } nat. size. 

Premaxille, maxille, frontals, zygomatic process, etc., defective. On account of these defects 

and the immaturity of the individual the forward inclination of the supraoccipital is much 

greater than in the skull shown in fig. 2. 

_ Mesoplodon stejnegeri. Skull. Yaquina Bay, Oregon. Adult. Cat. No. 143132, U.S.N.M. 

Lateral aspect. 4 nat. size. 
Proximal end of premaxillie defective. 

Puate 10. 

Skulls of Mesoplodon. 

Mesoplodon bidens. Nantucket, Massachusetts. 

. Mesoplodon densirostris? Annisquam, Massachusetts. 

. Mesoplodon europxus. Atlantic City, New Jersey. 

. Mesoplodon europxus, North Long Branch, New Jersey. 

. Mesoplodon stejnegeri. Type-skull. Bering Island. 

. Mesoplodon stejnegeri. Yaquina Bay, Oregon. 
Posterior aspect. All figures } nat. size. 

PLaTE 11. 

Mandibles of Mesoplodon. 

1,2,and 5. Mesoplodon bidens. Nantucket, Massachusetts. 

3and6. Mesoplodon europxus. Atlantic City, New Jersey. 

4. Mesoplodon stejnegeri. Yaquina Bay, Oregon. 

All figures } nat. size. 

PLATE 12: 

. Mesoplodon stejnegeri. Yaquina Bay, Oregon. Mandible and tooth. { nat. size. 

_Thesame. Left mandibular tooth. Outer surface. 

_Thesame. Right mandibular tooth. Inner surface. 

All figures a little more than 4 nat. size. 
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Puate 13. 

Mesoplodon europeus. Atlantic City, New Jersey. Cat. No. 23346, U.S.N.M. 

. Vertebre, from right to left as follows: 7th thoracic, 8th thoracic, Ist lumbar, Ist caudal. Scale, 

s_ nat. siz z7 hat. size. 

. Sternum. Anterior aspect. 
J 1 F 

. Left scapula. External surface. Scale 3] nat. size. 

. Right pectoral limb. External surface. Scale a nat. size. 

. Lungs. Dorsal aspect. About } nat. size. 

Pate 14, 

Ziphius cavirostris. 

. Skull. (Type of Ziphius semijunctus (Cope).) Charleston, South Carolina. Female, young. 
Cat. No. 21975, U.S.N.M. Dorsal aspect. 1} nat. size. 

Tip of beak slightly defective. 

. Skull. Barnegat City, New Jersey. Female, adult. Cat. No. 20971, U.S.N.M. Dorsal aspect. 
1 nat. size. 

PuaTE 15.- 

Ziphius cavirostris. 

. Skull. Bering Island. (Topotype of Ziphius grebnitzkit.) Female (?), adult, Cat. No. 22069, 
U.S.N.M. Dorsal aspect. 4 nat. size. 

. Skull. Bering Island. (Topotype of Ziphius grebnitzkii.) Dorsal aspect. Cat. No. 21246. 

3 nat. size. 
PuatTeE 16. 

Ziphius cavirostris, 

. Skull. (Type of Ziphius grebnitzkii Stejneger.) Bering Island. Male(?). Cat. No. 20993, 
U.S.N.M. Dorsal aspect. } nat. size. 

. Skull. (Topotype of Ziphius grebnitzkii.) Bering Island. Adult. Cat. No. 21245, U.S.N.M. 
Dorsal aspect. 4 nat. size. 

PuatTE 17. 

Ziphius cavirostris. 

. Skull. (Topotype of Ziphius grebnitzkii.) Bering Island. Male (?), adult. Cat. No. 21248, 
U.S.N.M. Dorsal aspect. 4 nat. size. 

. Skull. Newport, Rhode Island. Male, adult. Cat. No. 49599, U.S.N.M. Dorsal aspect. 

3 nat. size. 
PuaTE 1S. 

Ziphius cavirostris. 

. Skull. (Type of Ziphius semijunctus (Cope).) Charleston, South Carolina. Ventral aspect. 

1 nat. size. 

. Skull. Barnegat City, New Jersey. Ventral aspect. 4 nat. size. 

Puate 19. 

Ziphius cavirostris. 

. Skull. (Type of Ziphius grebnitzkii.) Bering Island. Cat. No. 20993, U.S.N.M. Ventral 
aspect. 4 nat. size. 

. Skull. Newport, Rhode Island. Ventralaspect. + nat. size. 
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PuatE 20. 

Ziphius cavirostris. 

Skull. (Type of Ziphius semijunctus (Cope).) Charleston, South Carolina. Cat. No. 21975, 

U.S.N.M. Lateral aspect. 4 nat. size. 
. Skull. Barnegat City, New Jersey. Lateral aspect. } nat. size. 

. Skull. (Type of Ziphius grebnitzkii Stejneger.) Bering Island. Cat. No, 20993, U.S.N.M. 

Lateral aspect. } nat. size. 

PLaTE 21. 

Ziphius cavirostris. 

. Skull. Newport, Rhode Island. Lateral aspect. 4 nat. size. 
_ Skull. (Type of Ziphius semijunctus (Cope).) Charleston, South Carolina. Posterior aspect. 

P : 
7 hat. size. 

. Skull. Barnegat City, New Jersey. Posterior aspect. 4 nat. size. 

. Skull. (Topotype of Ziphius grebnitzkii Stejneger.) Posterior aspect. 4 nat. size. 

. Skull. Newport, Rhode Island. Posterior aspect. 4 nat. size. 

Prate 22. 

Mandibles of Ziphius cavirostris. 

. Charleston, South Carolina. (Type of Z. semijunctus (Cope).) 

. Newport, Rhode Island. 

. Bering Island. Cat. No. 22069, U.S.N.M. 
. Bering Island. Cat. No. 21248, U.S.N.M. 

All figures about + nat. size. 

PLATE 23. 

Mandibles of Ziphius cavirostris. 

. Bering Island. (Type of Ziphius grebnitzkii Stejneger.) Cat. No. 20993, U.S.N.M. About } 

nat. size. 

. Newport, Rhode Island. Symphysis. Dorsal aspect. 

. The same. Ventral aspect. 

PLaTE 24, 

Mandibles and vertebrie of Ziphius cavirostris. 

. (Type of Z. semijunctus (Cope).) Charleston, South Carolina. Cat. No. 21975, U.S.N.M. 

+ nat. size. 
. (Type of Z. grebnitzkii Stejneger.) BeringIsland. Cat. No. 20993, U.S.N.M. About } nat. size. 

. Barnegat, New Jersey. About 4 nat. size. 
. Vertebre. (Type of Z. semijunctus (Cope).) From right to left, as follows: 1-3 cervicals, Ist 

thoracic, 7th thoracic, 8th thoracic, Ist lumbar, Ist caudal. About } nat. size. 

PLaTE 25. 

Ziphius cavirostris (Type of Z. semijunctus (Cope).) 

. Atlas. Anterior surface. Defective on left side. 

. Sternum. Ventral aspect. 

. Right pectoral limb. Scapula somewhat defective. 

About } nat. size. 
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PLATE 26. 

Berardius bairdii. 

Fic. 1. Type-skull. Bering Island. Immature. Cat. No. 20992, U.S.N.M. Dorsal aspect. About 

yp nat. size. 
Frontals and zygomatic processes somewhat defective. 

2. Skull. St. George Island, Pribilof Group, Alaska. Female, adult. Cat. No. 49726, U.S.N.M. 

Dorsal aspect. About #5 nat. size. 
3. Skull. Centerville, California. Male(?), adult. Cat. No. 49725, U.S.N.M. Dorsal aspect. 

All figs. about yy nat. size. 
Puate 27. 

Berardius bairdii. 

Fic. 1. Type-skull. Bering Island. Immature. Cat. No. 20992, U.S.N.M. Ventral aspect. 
2. St. George Island, Alaska. Female, adult. Cat. No. 49726, U.S.N.M. Ventral aspect. 

3. Centerville, California. Male (?), adult. Cat. No. 49725, U.S.N.M. Ventral aspect. 

All figs. about #5 nat. size. 
PuaTE 28. 

Berardius bairdit. 

Fie. 1. Skull. St. George Island, Alaska. Female, adult. Cat. No. 49726, U.S.N.M. Lateral aspect. 

. Skull. Centerville, California. Male (?), adult. Cat. No. 49725, U.S.N.M. Lateral aspect. 

. The same skull. Posterior aspect. 

. Type-skull. Bering Island. Cat. No. 20992, U.S.N.M. Posterior aspect. 

All figs. about 75 nat. size. 
ee 

PLaTE 29. 

Berardius bairdii. 

Fras. 1-4. Bering Island. Young. Cat. No. 142118 U.S.N.M. 
5. Skull. St. George Island, Alaska. Male, immature. Cat. No. 29727, U.S.N.M. Posterior 

aspect. 7y nat. size. 
PLATE 30. 

Mandibles of Berardius bairdii. 

Fic. 1. Bering Island. Young. Cat. No. 142118, U.S.N.M. 
2. St. George Island, Alaska. Male, immature. Cat. No. 49727, U.S.N.M. 

3. Bering Island. Adult. (From mounted skull.) 

Dorsal aspect. 5 nat. size. 
PLATE 31. 

Mandibles of Berardius bairdii. 

Fic. 1. Bering Island. Young. Cat. No. 142118, U.S.N.M. 
St. George Island, Alaska. Male, immature. Cat. No. 49727, U.S.N.M. 

. Bering Island. (From type-skull.) Immature. Cat. No. 20992, U.S.N.M. 

. Centerville, California. Male (?), adult. Cat. No. 49725, U.S.N.M. 

. Bering Island. Adult. (From mounted skull.) 

Lateral aspect. jy nat. size. 
ae 

PLATE 32; 

Berardius bairdit. 

Fic. 1 Vertebree. St. George Island, Alaska. Female, adult. Cat. No. 49726, U.S.N.M. The 

vertebrze from left to right are as follows: 1-3 cervicals, Ist thoracic, 8th thoracic, 9th thoracic, 

10th thoracic, Ist lumbar, Ist caudal. 

. The same specimen. Sternum. Ventral aspect. About } nat. size. 

3. Hyperoédon ampullatus. Newport, Rhode Island. Acad. Nat. Sci. Philadelphia. 
bo 
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PLATE 33. 

Berardius bairdii. Atlas. St. George Island, Alaska. Female, adult. Cat. No. 49726 ,U.S.N.M. 

Anterior surface. 4 nat. size. 
. The same specimen. Right scapula. } nat. size. 
. The same specimen. Humerus. } nat. size. 

. Berardius bairdii. St. George Island, Alaska. Left pectoral limb. Cat. No. 49727. 

immature. +} nat. size. 

PuaTeE 34. 

Tympanic bones of Mesoplodon, Ziphius, and Berardius. 

. Mesoplodon densirostris (?). Annisquam, Massachusetts. 

. Mesoplodon stejnegeri. Yaquina Bay, Oregon. 

. Ziphius cavirostris. (Type of Z. semijunctus (Cope).) Charleston, South Carolina. 

. Ziphius cavirostris. (Type of Z. grebnitzkii Stejneger.) Bering Island. 

. Ziphius cavirostris. Barnegat City, New Jersey. 

. Ziphius cavirostris. Newport, Rhode Island. 

. Berardius bairdii. Centerville, California. 

Ventral aspect. Nat. size. 

PLATE 35. 

Tympanic bones of Mesoplodon, Ziphius, and Berardius. 

. Mesoplodon densirostris (?). Annisquam, Massachusetts. 

. Mesoplodon stejnegeri. Yaquina Bay, Oregon. 

. Ziphius cavirostris. (Type of Z. semijunctus (Cope).) Charleston, South Carolina. 

. Ziphius cavirostris. (Type of Z. grebnitzkii Stejneger). Bering Island. 

. Ziphius cavirostris. Barnegat City, New Jersey. 

. Ziphius cavirostris. Newport, Rhode Island. 

. Berardius bairdii. Centerville, California. 

External surface. Nat. size. 

PLATE 36. 

Right periotic bones of Mesoplodon, Ziphius, and Be-ardius. 

. Mesoplodon densirostris (?) Annisquam, Massachusetts. 

. Mesoplodon stejnegeri. Yaquina Bay, Oregon. 

. Ziphius cavirostris. (Type of Z. semijunctus (Cope).) Charleston, South Carolina. 

. Ziphius cavirostris. (Type of Z. grebnitzkii Stejneger.) Bering Island. 

. Ziphius cavirostris. Barnegat City, New Jersey. 

. Ziphius cavirostris. Newport, Rhode Island. 

. Berardius bairdii. Centerville, California. 

Inner aspect. Nat. size. 

PLATE 37. 

Right periotic bones of Mesoplodon, Ziphius, and Berardius. 

. Mesoplodon densirostris (?) Annisquam, Massachusetts. 

. Mesoplodon stejnegeri. Yaquina Bay, Oregon. 
. Ziphius cavirostris. (Type of Z. semijunctus (Cope).) Charleston, South Carolina. 

. Ziphius cavirostris. (Type of Z. grebnitzkii Stejneger). Bering Island. 

. Ziphius cavirostris. Barnegat City, New Jersey. ‘ 

}. Ziphius cavirostris. Newport, Rhode Island. 

. Berardius bairdii. Centerville, California. 

Outer aspect. Nat. size. 

Male, 
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PiaTE 38. 

Teeth of Ziphius cavirostris. 

Fic. 1. Type of Z. semijunctus (Cope). Charleston, South Carolina. Cat. No. 21112, U.S.N.M. 

Left tooth. Inner surface. 
2. Thesame. Right tooth. Outer surface. 

3-4. Barnegat City, New Jersey. The two large teeth. 

5. The same. One of the rudimentary teeth. 
6. Topotype of Z. grebnitzkii. Cat. No. 22069, U.S.N.M. Bering Island. Left tooth. Outer 

surface. 
7. The same. Right tooth. Inner surface. 

8. Type of Z. grebnitzkii Stejneger. Cat. No. 20993, U.S.N.M. Bering Island. Left tooth. 

Inner surface. 

9. The same. Right tooth. Outer surface. 
10. Newport, Rhode Island. Cat. No. 49599, U.S.N.M. Left tooth. Inner surface. 

11. Thesame. Right tooth. Outer surface. 

PLATE 39. 

Teeth of Berardius bairdii. 

Fie. 1. Bering Island. Young. Cat. No. 142118, U.S.N.M. Left anterior tooth. Inner surface. 

2. The same. Left posterior tooth. Inner surface. 
3. St. George Island, Alaska. Male, immature. Cat. No. 49727, U.S.N.M. Right anterior tooth. 

Inner surface. 
4. The same. Left anterior tooth. Outer surface. 
5. Centerville, California. Male, adult. Cat. No. 49725, U.S.N.M. Left anterior tooth. Inner 

surface. 
6. The same. Right posterior tooth. Outer surface. 
7. St. George Island, Alaska. Female, adult. Cat. No. 49726. Left anterior tooth. Inner 

surface. 
8. Thesame. Right posterior tooth. Outer surface. 
9. Thesame. Left posterior tooth. Inner surface. 

All figures natural size. 
Puate 40. 

Fic. 1. Stomach of Mesoplodon europxus. Atlantic City, New Jersey. Cat. No. 23346, U.S.N.M. 
Ventral aspect. About } nat. size. 

. The same. Dorsal aspect. About } nat. size. 

. Thesame. Perineum. a, penis. 6, rudimentary mammary slits. c, anus. About } nat. size. 

. Mesoplodon stejnegeri. Yaquina Bay, Oregon. Cat. No. 143132, U.S.N.M. Head, showing 

teeth in natural position. 
wm OO bo 

Puate 41. 

Fic. 1. Mesoplodon europeus. Atlantic City, New Jersey. Male, young. Cat. No. 23346, U.S.N.M. 

Length 123 feet. 

2. The same. Dorsal aspect. 

3. Ziphius cavirostris (7). Kiska Harbor, Alaska, 1904. 

4. Ziphius cavirostris. Newport, Rhode Island. Male, adult. Length 20 feet | inch. Cat. No. 

49599, U.S.N.M. 
PuaTeE 42. 

Fic. 1. Berardius bairdii. St. George Island, Alaska. Female, adult. Length 40 feet 2 inches. Cat. 
No. 49726, U.S.N.M. 

Ventral aspect. 
2,3. Berardius bairdii. Centerville, California. Male (?), adult. Cat. No. 49725, U.S.N.M. 

Length about 41 feet. Head from in front and from below. 

4. Thesame. Skeleton. About } nat. size. 
The pectoral fin is modeled from another specimen. It is on the wrong side in this figure. 

O 
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Fic. 1.—M. BIDENS 

Fig, 2.—M. pvEnsiRostris (?) 
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SKULLS AND TOOTH OF MESOPLODON 

Fics. 1, 2.—M. EUROPEUS 

Fic. 3.—M. BIDENS 
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SKULLS OF MESOPLODON 

Fic. 1.—M. BIDENS 

Fic. 2.—M. DENSIROSTRIS (?) 
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SKULLS OF MESOPLODON EUROP.ZUS 
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MANDIBLE AND TEETH OF MESOPLODON STEJNEGERI 
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SKELETON AND LUNGS OF MESOPLODON EUROPAKUS 
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SKULLS OF ZIPHIUS CAVIROSTRIS 
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SKELETON OF ZIPHIUS CA VIROSTRIS 

[Type oF Z. SEMIJUNCTUS (COPE) ] 
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BERARDIUS BAIRDIL AND HYPEROODON AMPULLATUS 
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THT OF ZIPHIUS CAVIROSTRIS 
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TEETH OF BERARDIUS BAIRDIL 
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MESOPLODON EUROPA4IUS AND M. STEJNEGERI 

Fics. 1-3.—STOMACH AND PERINEUM OF M. EUROPASUS 

Fic. 4.—HEAD oF M. STEJNEGERI 
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MESOPLODON AND ZIPHIUS 

1, 2.—MESOPLODON EUROP-EUS 

, 4.—ZIPHIUS CAVIROSTRIS 
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