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May 24, 1864.
Prof. Huxley, F.R.S., V.P., in the Chair.

Mr. Leadbeater exhibited a remarkable pair of tusks of the Indian
Elephant from the collection of Sir Victor Brooke, Bart., F.Z.S.

The following papers were read :—

. On THE CETACEA WHICH HAVE BEEN OBSERVED IN THE SEAS
SURROUNDING THE BriTisH Isnanps. By Dr. Joun Ep-
wARD Gray, F.R.S., ETC.

There is no series of large animals more difficult to observe and
to describe than the Whales and Dolphins ; they are unwieldy to
collect and compare. It is almost impossible to preserve their skins ;
and when preserved, they are difficult to keep without deterioration,
and on account of their odour.

They are only seen at distant periods, and generally either isolated
or each kind and age in the same school or herd. They are ouly seen
alive at a distance from the observer, and generally in rapid motion
and under unfavourable circumstances for study.

When the larger kinds are cast ashore, they are seized on by the
lord of the manor or some other person and sold for their blubber,
and their bones are often sold for manure. The preparing of the oil
and the putrefying of the flesh render them by no means desirable
neighbours ; so that it is not to be wondered at that they are usnally
got rid of as soon as they can be, and that the naturalist has seldom
the opportunity of examining them. Yet they are objects of general
interest ; and when they are cast ashore near populous places, they
are often shown for a time, and the smaller species are sometimes
even carried far inland and exhibited.

The only chance that the zoologist has of examining fresh spe-
cimens of these animals is to watch for their occurrence, and hasten
to see them while they are in a more or less complete state.

We have until lately been chiefly indebted to Sibbald, John Hunter,
and Dr. Knox for the history and anatomy of the British species.

Mr. Scoresby gave some very interesting particulars on the habits
and manners of the animals which came under his observation as
an Arctic whaler.

Dr. Trail, Mr. Patrick Neil, Dr. Barclay, Dr. Fleming, Mr. Bright-
well, and I have described some isolated specimens which have oc-
curred to us, and which had not before been observed in the British
seas.

During the last twenty years I have never allowed an opportunity
to pass when I could examine a recent-caught Cetacean animal or
its bones, whether they consisted of an entire skeleton or only a
skull or some isolated bones ; and I have from time to time, in the
 Monograph on Cetacea,” in the ¢ Zoology of the Erebus and Terror,’
in the ¢ Catalogue of Cetaceans in the Collection of the British Mu-
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seum,” and in papers in the ¢ Proceedings of the Zoological Society ’
and in the  Annals and Magazine of Natural History,” brought the
resnlts of my labours before the scientific public. The result of these
examinations has been to increase very greatly the number of species
now known to inhabit tlie British seas, beyond those hitherto recorded
as found in them in the different works on the British fauna, and
further to establish those species by personal examination and the
comparison of specimens collected on our coast or in our estnaries
with the specimens obtained from foreign neighbours or distant
regions. I have had the good fortune to be able to examine speci-
mens or osteological remains of all the British species here recorded,
except Physeter tursio and Steno rostratus.

This is the more important, as Dr. Fleming is the only author of
a British Fauna that appears to have seen a British whale in the
flesh, or to have examined its bones ; he describes one species in the
* Wernerian Transactions.” The accounts of these animals in our
British Faunas are merely compilations, and those of the larger
Whales are almost entirely derived from the work of Sibbald. Some
of the authors regard the individual he described as a species; and
others, as Bell, in his ¢British Animals,” deem the three or four
specimens which have been regarded as species by other authors as
a single species, without more reason than his predecessors had had
for separating them.

The species of the different families have a very great similarity
when examined externally and as a whole; and the best characters
for the discrimination of genera and species are to be obtained from
the examination of their skeletons, and especially of their skulls,
cervical vertebrze, and the bones of their fore limbs. But here, as
in other vertebrate animals, it requires great care to observe the ex-
ternal characters of the animal and the peculiarities of their osteo-
logy, so that the outer form, colour, &c., may be known at the same
time as the osteological characters.

To give some idea of the progress of our knowledge of British
Cetacea, I have compiled the following table. The number in a
column shows the number of the species in the work of the author
cited ; the same number repeated in a column shows that the author
regarded the species as the same. The letters S and H indicate that
they occur in the Scandinavian or Dutch fauna :—

Turton, | Fleming,| Jenyns, | Bell,

1807. 1828, 1835. |1837.
S. H. 1. Balzna mysticetus.......o.uvn... 48 48 73 12
S. 2. Megaptera longimana ......... 50?  |eiienans 75, part | 13
S. 3. Physalus antiquorum............ 49-51 | 4547 | 74-76 13
4, —— dugnidii.....cocvievriieininforeenrenrens]orniennnnid e eninne. 13
§r, —— dlilialEhilesccoonnacooaocssocd paoooooccscd hoooasosonnd| ooaaeaooce 13

6. Benedenia Knoxil ......cceeeenvefenencneieniafoneniieneiifornininnncns]oenennes

7. Sibbaldus 1aticeps ...oeeversnree]ivecocrornce]oanceneiienclieicrrnienrafeneennens

% L8@HER cono00a00060000000000|pessanacond oasosaosesy|jsecccacoean eocosac
S. 8. Balmnoptera rostrata............ 52 46, part [............ 13
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Turton, | Flemiug, | Jenyns, | Bell.
1807. | 1828 | 1835. |1837.
H. 9. Catodon macrocephalus ...... 53-55 59 71 10
10. Physeter tursio ...ceceveeernnnn. 56 57,58 |72, 72.2| 11
H. 11, Steno rostratus ...coeeeeeveeenenafivnineiniidonneneenesicevnrinii)ovennenn,
S. H. 12. Delphinus delphis .........cc.... 59 52 63 |
S. 13, —— enphrosyne .o..coovveeennifiieniereiniifoniiiinenii i oeennnn .
S. H. 14. tUrsio  ....cieeveceninniiens 16 53 64 2 1
8. 15. Lagenorhynchus leucopleurus. ............lveevuenveesfevinnnnnnees 10
S. 16, —— albirostris c..eeevvee vueeifionenniianfeeniercenndoeeininnniilonennn.ns l
17. T 1) O S PSRN IR FSUUUOUPRPRRN FPRRRUORON R E
S. H. 18. Hyperodon butskopf ............ 61 55 70 7 |
19. Lagenocetus latifrons ....co...leceiieemniesfiennnnenniideceenneaii e,
H. 20. Ziphius sowerbiensis............. 87 eeeeienens 70, part | 8
S. H. 21. Globiocephalus svineval ......[............ 51 67 5
22. TS oc000000000000000000606] jroacooacosodjsaoacoaoannd oanasseaacd kecosoac
23. INCrassatus  ...oecveniiiiifovenceiiiidiiniiniiniiifeninnnnne.. booocoooe
8. H. 24. Orca gladiator .........coceee... 60 50 66 ’ 4
25. crassidens cuoueeuienenens 00]lacos0000000s||ocacsosanad peocoacacodjssesacsac
26. Grampus cuvierive.oiiveieslonrrnioenii)iceiiiineinorerennnnn.s [
S. H. 27. Phoczna communis ............ 58 49 63 3
S, 28. Beluga catodon .................. 54, 18 | 54-60 (68, 71.2| 6
S. 29. Monoceros monodon............| 47 56 69 9

Turton indicates as British 18 species of Cetacea, which are re-
duced by Fleming to 16, by Jenyns and Bell to 14 species. In
this paper the number is increased to 30, belonging to 20 genera.

The British seas seem to be particularly rich in these animals, or
our zoologists have been wmore industrious in collecting them than
others; for, while our fauna contains 30 species, Schlegel, in his
¢ Fauna of Holland,” 1862, gives only 10 species, viz., 1. Delphinus
delphis ; 2. D.rostratus; 3. D. tursio; 4. D. orca; 5. D. phocena ;
6. D. melas; 7. D. micropterus; 8. D. hyperodon; 9. Physeter
——1 10, Belena physalus.

Nilsson, who had studied my essay in the ¢ Zoology of the Erebus
and Terror,” in his ‘Scandinavisk Fauna,” 1847, enumerates 16 spe-
cies, viz., 1. Delphinus delphis; 2. D. euphrosyne, Gray; 3. D. 0b-
scurus ; 4. D. leucopleurus 5 5. D.ibsenii ; 6. D. tursio; 7. D. orca ;
8. D. globiceps; 9. D.leucas; 10. D. phocena ; 11. Monodon mone-
ceros; 12. Hyperodon borealis; 13. Balena rostrata; 14. B. phy-
salus; 15. B. boops; 16. B. mysticetus.

I have given here the more important synonyms of the species,
paying particular attention to the descriptions and figures of British
specimens, and the names derived from them. For more extended
synonyms and for the general observations on the genera and the
species I must refer the student to the ¢ Catalogue of the Cetacea in
the British Museum,” where he will find recorded some of the dif-
ficulties which occur in referring with any certainty to preceding
authors, even in the case of the most common and generally known
species ; and at every new reference to authors fresh difficulties occur.
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Suborder I. CETE.

Skin smooth, bald. Teats two, inguinal. Limbs clawless; the
fore limbs fin-shaped ; hinder limbs united, forming a forked hori-
zontal tail. Nostrils enlarged into blowers. Carnivorous.

The size of the head, compared with that of the body, varies greatly
according to the age of the specimen. In the newly-born whales
the head is small; and it enlarges regularly, but at a more rapid
rate than the body, as the whale increases in size. In the Green-
land Whale, the adult head is two-fifths of the length of the body.

Sect. I. MysTicETE. Palate furnished with transverse fringed
horny plates of baleen or whalebone. Teeth none in adults.
Head large, depressed. Nostrils separate, longitudinal. Gullet
very contracted. Tympanic bones large. Lachrymal bone
none. Living on Mollusca and fish.

The skulls of the different genera differ considerably in external
form, from being nearly as wide as the lower jaw, as in Sibbaldus,
to being very narrow so as only to form a narrow central arch, as in
Balena. The genera may be thus arranged according to the width
of the skull:—1. Sibbaldus. 2. Balenoptera(Gray, Zool. E. & T.).
3. Rorqualus (Rudolphi, Berlin Acad. 1829). 4. Megaptera
(Eschricht, Nord. Hvaler, t. 3. f. 2). 5. Physalus (Eschricht, L. c.
t.3.1.3). 6. Eubalena (Cuv. Oss. Foss.). 7. Balena (Eschricht,
l.e.t. 3. £.1).

The width Zhieﬂy depends on the lateral expansion of the maxilla.
In Balena it is band-like ; and in Sibbaldus very broad, being more
than twice as wide as the intermaxillary bones.

Fam. 1. BALaENIDA.

Dorsal fin none; belly smooth ; baleen elongate, slender. Ver-
tebree of neck anchylosed. Pectoral fin broad, truncated at the end.
Tympanic bone rhombic. Maxillary bones narrow, linear, rounded ;
the maxilla narrow, linear, ronnded. Lower jaw with only a rudi-
mentary ramus. Scapula higher than wide, with a distinct coracoid
process.

¢“They roar like an enraged bull. The females are generally the
largest” (Beal, 13, 14).

As the elongated form of the periotic bones and the more or less
rhombic form of the tympanic bone are characteristic of the Right
Whales or the family Balenide, so the tympanic portion of each spe-
cies has a peculiar and specific form, and may be used for the specific
character of the species, in the same manner as I have shown, in the
¢ Zoology of the Erebus and Terror,” that the existenice of several
species of Right Whales may be proved, and, indeed, the species cha-
racterized, by the form and the internal structure of the baleen.

Unfortunately, when species are determined from these charac-
ters, the outer form of the animal is unknown; and, unless the
ear-bones and balcen are obtained from the same specimen, there is
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the fear that one may be giving two names, one characterized by the
ear-bone, and the other by the baleen of the same animal, and vice
versd.

Yet I think it is so importaut that we should avail ourselves of
every assistance in determining the species of these animals which
are so difficnlt to observe, that one must run the risk of making
such a mistake, as it can easily be corrected when the opportunity
occurs to some competent naturalist to examine a specimen containing
both the baleen and the ear-bones.

Professor Owen, in the ¢ Hist. Brit. Fossil Mammals,” has named
and figured the ear-bones of the genus Balena, which have been ob-
served in the Crag; he has named them as if he regarded the follow-
ing as distinct species :—1. Balena affinis, fig. 221 ; 2. B. definita,
fig. 222; 3. B. gibbosa, fig. 223; 4. B. emarginata, fig. 224,
These bones are all very imperfect, and the figures of the two latter
are not sufficient even to decide whether they belong to the genus
Balana or to Physalus.

1. BAL&ENA.

Skull high and contracted behind ; the frontal very narrow, manr-
ginal, directed backwards ; tympanic bone rhombic, large ; orbits
small (see Cuvier, Oss. Foss. v. t. 25. f. 9, 10, 11). Baleen tough,
flexible ; enamel thick ; internal fibres few, very slender, forming
a beautiful thin flaccid fringe. Cervical and the first dorsal verte-
brze united by their bodies (see Cuv. Oss. Foss. v. p. 380, t. 26.f. 18).
Blade-bone much higher than broad, with a broad acromium (Cuv.
t. 26. f. 8). Pelvis of three bones (Cuv. t. 26. f. 25).

Head about one-third of the entire length. The frontal bone
short, broad, and band-like, obliquely truncated over the orbit.
The upper masillary bone and intermaxillaries are very narrow, linear.
The nasal rather large. The lower jaw is thick and rounded, with
scarcely any ramus near the base (Eschr. & Reinb. Nord. Hvaler, t. 5.
f. 1). The pectoral fin moderate, with five short unequal fingers,
and a short spur on the inner side at the base of the first finger ;
the middle finger longest, then the second, then the first ; the outer
or little finger very short and rudimentary (see Eschr. & Reinh. op.
cit. t. 2. f. 1, & fig. p. 578).

The five first cervical vertebree are united into a mass by the bodies ;
the sixth free, with rudimentary inferior lateral processes’; the seventh
free, without any inferior process (see Eschr. & Reinh. op. cit. t. 2.
f. 3).

The bladebone three-sided, nearly equal-sided, with a small ante-
rior coracoid process (see Eschr. & Reinh. op. cit. t. 2. f. 1, & fig.
p- 574).

BavLzna mysTicerus. The Right Whale.

Balena mysticetus, Linn. ; Gray, Zool. E. & T.15,47,t. 1. f. 4
(baleen) ; Cat. Cetacea, B.M. 12, 1850 ; Bell, B. Quad. 514. fig. ;
Nilsson, Scand. Fauna, 642 ; Turton, B. Fauna, 15 ; Fleming, B. A.
33; Jenyns, Man. 46.
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““ De Balenis hujusmodi,” &c., Sibbald, Bal. 27.

The Right or Whalebone Whale, Dudley, Phil. Trans. xxxiii. 256 ;
Scoresby, Arctic Reg. p. 448, t. 12. f. 1.

Balena mysticetus borealis, Knox, Cat. Anat. Prep. Whales, 21.

Nordhval, Eschricht & Reinhardt, Kong. Dansk. Videns. 1861,
46 (anatomy).

Hab. North Sea. Skull and lower jaw in the British Museum.
Peterhead, 1682 (Sibbald). ?Tynemouth (Willughby). Coast of
Zetland, occasionally (Bareclay ; see Bell, B. Q. 518).

In the Museum there are the cervical vertebree united into one
mass. Dredged at Bridport, 1860.

A skull and a complete skeleton from Greenland in the Museum
of the College of Surgeons.

There is a dried feetus of this Whale in the Derby Museum at
Liverpool ; the upper lip is very large and dependent. And a si-
milar dried feetus in the Museum of the Philosophical Society of
Hull: I could not observe any appearance, even a rudiment, of the
baleen ; but the mouth is closed.

In the skeleton of the adult, which is 411 feet long, figured by
Eschricht and Reinhardt (t. 2), the head occupies two-fifths of the
entire length of the skeleton. In the new-born specimen figured
on the first plate of their interesting essay, the body is much longer,
and the head only occupies about two-sevenths of the entire length,
showing that the head increases in length at a greater rate than the
body. This seems general in Whales; for the skull of the feetal
Balena australis, figured by Professor Huxley in his ¢ Elements of
Comparative Anatomy’ (fig. 107, on p. 270), is short and broad for
the genus, the skull of the feetal and young Physalus antiquorum,
figured by Eschricht, is shorter than the adult skull, and that of
the feetus is very short indeed.

The ear-bones, with the tympanic in sitw, are represented by
Eschricht (Nord. Hvaler, t. 5. f. 4). The tympanic bone is sub-
rhombic ; the upper surface flat, with a large, subangular, rugose
prominence occupying abount two-thirds of the upper inner side ; the
upper margin rounded, the outer edge rather sharp and slightly
arched ; the lower edge flat, truncated, with a sharp upper and lower
edge, which is angulated at the lower outer corner. There is a deep
groove between the inner dorsal prominence and the lower edge.
The lower surface convex, with a large oblong opening of nearly
equal width the whole length.

The specimen in the British Museum is rather sea-worn and po-
lished ; but I have compared it, through the kindness of Mr. W.
Flower, with the ear-bone of the skeleton which the College of Sur-
geons have just received from Greenland.

In the British Museum there is a pair of ear-bones very like the
former, which evidently came from the same animal, and must be-
long to this or a very nearly allied species. They chiefly differ from
the ear-bones of B. mysticetus, above described, in the whole surface
being smooth, with only a little rugosity on the dorsal prominence
on the inner edge, and in the angle of the outer upper and lower
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hinder edges being sharper and more marked ; the outer hinder angle
of the dorsal surface is also more concave. I propose to regard it
for the present as a variety, B. m. angulata (fig. 1).

These bones are said to have been found in the Orkneys; but I
have not much confidence in the accuracy of this habitat, as they
were by some means confounded with the ear-bones of Physalus
dugwidii which were sent from Orkney by Mr. Heddle.

In the British Museum there are two tympanic bones, which differ
from all the above in the hinder end being flattened above, bevelled
off, narrow, and rounded on the edge ; but they are so imperfect that
I do not think I am justified in noticing them more particularly,
though I believe they indicate another species of Balena. They
are both without any locality, and were purchased of dealers, one
along with the ear-bone of the Greenland B. mysticetus.

Fig. 1.

Tympanic Bones of Balena mysticetus, var. angulata.

The Right Whale of the Bay of Biscay (B. biscayensis) is re-
garded as a different species by Eschricht and Van Beneden.

2. EUBALZENA.

Skull broad and depressed behind. The frontal bones broad,
band-like, transverse (see Cuvier, Oss. Foss. v. p-375,t. 25. f. 1-4 of
young, and f. 5-8 of adult animal). Tympanic bones rhombic, large.
Baleen thick, rather brittle ; enamel thin; internal fibres numerous,
thick, rather intertwined, forming a thick rigid fringe.

Cervical vertebree all united by the neural apophyses into a single
crest (Cuv. L. c. t. 26. f. 13).

Ribs 15/15, the four last pairs not reaching the vertebree. Sternum
(Cuv. t. 26. f.11). Blade-bone flat, higher than broad, with a single
prominent acromion (t. 26.f. 7). Arm-bone short. Fingers five,

short, the middle longest (t. 26. f. 23). Os hyoides (Cuv. t. 26.
f.14.)
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EUBALZENA AUSTRALIS.

The tympanic bone is subcubical and rugose, the back is very
much swollen, the inner edge is very protuberant, and forms an angle
with the surface nearer the outer margin ; the upper portion is very
prominent and subangular, and separated from the lower portion by
two irregular depressions ; the hinder margin is very thick, converx,
and rounded. The lower surface is rather flattened, with an irre-
gular-oblong, rather kidney-shaped aperture, which is very strongly
plaited on the hinder margin, and nearly as long as the bone.

Hab. Sea near the Cape of Good Hope.

The periotic bones, with the tympanic bones #n sifu, are figured by
Prof. Huxley in ¢Elem. Comp. Anat.’ fig. 109, from a specimen
presented to the College of Surgeons by Dr. G. Bennett.

We have three specimens similar to this figure in the British Mu-
seum :—two, presented by H. H. Russell, Esq., as the ear-bone of
the Sperm Whale ; one from South Africa, presented by G. Byham,
Esq., to the Palaeontological Department.

Var.? In the British Museum there is a specimen of the periotic
bones, with the tympanic bones attached, which we received with-
out an habitat from Dr. Mantell. In several particulars it is very
like the specimen of B. australis; but the hinder edge of the tym-
panic bones, instead of being very thick and rounded, is much thinner
than any part of the bone, and the periotic bones are much broader
and more expanded. It may be only a variety of B. australis. 1
think it is better to give a short notice of it, for the sake of draw-
ing the attention of future observers to the peculiarity.

Var.? In the British Museum there is another imperfect worn
tympanic bone, withont any habitat, which resembles those of B.
australis in general appearance ; but the hinder margin is shelved off
and thin, instead of broad and rounded as in the typical specimens
of that species. This may indicate an allied species, or only a va-
riety.

The Whalebone Whales may be thus characterized by their tym-
panic bones :—

* Tympanic bone rhombic ; aperture oblong, only slightly contracted
at the upper end, and wbout two-thirds of the length of the
bone. BaLzNA and EuBALANA.

#* Tympanic bone irregular rhombic; aperture irregular, much
contracted at the upper end, and the wide part not half the
length of the bone. CAPEREA.

BarzNa (CAPEREA) ANTIPODARUM, Gray, Zeol. E. & T. t. 1.

The tympanic bone oblong, rugulose ; the upper and outer margin
thick and rounded ; the lower edge truncated; the back regularly
convex, with a smooth, broad, slightly depressed portion just above
the middle.
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The lower truncated end very broad, with a regular convexity on
the inner half, and keeled on the outer half of the npper margin ;
the lower margin angular. The lower surface is moderately convex,
the aperture very irregular, narrow, and contracted above, trancated
below (see fig. 2).

Hab. New Zealand, Otago (Mr. Stuart).

This is most probably the ear-bone of the Whale described by
me as Balena antipodarum, in Dieffenbach’s Journal, t. 1.

Fig. 2.

Tympanic Bones of Caperea antipodarum.

Fam. 2. BALENOPTERIDAE.

Dorsal fin distinct. Belly plaited. Baleen short and broad.
Maxillary bones broad, expanded, sharp-edged. Pectoral lanccolate.
Vertebrae of ncck free; first and second rarely anchylosed. Tym-
panic bone obloug ovate. Frontal bone flat, expanded, broad over
the orbit ; orbit large. Scapula broader than high, with or withont
a coracoid.

Martens (Spitz. 125, t. ii. f. ¢) figures a whale, under the name
of Fin-fish, which agrees in all points with this group ; but, as there
are no folds on the belly in the figure, Ray, and after him Brisson and
Linnzus, established for it a species under the name of Balena phy-
salus (8. N.1.186). As, however, the name Fin-fish, used by Mar-
tens, is the one now given by the Greenland whalers to these fin-backed
whales with plaited bellies, and as Martens does not mention the
colour, nor say a word about the belly, and as Scoresby says, from
report, that the skin of the Fin-fish is smooth, “except about the
sides of the thorax, where longitudinal rugee or sulci occur,” I
think there can be little doubt that this whale was only a common
finner, and that the absence of the plaits arose from a mistake of
the artist. This renders the existence of the section which Lacéptde



204 DR. J. E. GRAY ON BRITISH CETACEA. [May 24,

calls Rorquals & ventre lisse, and which Dr. Fleming transformed into
a genus under the name of Physalus, very doubtful.

Lacépede referred to the smooth-bellied Rorquals the ¢ Hunch-
back ”’ of Dudley, who distinctly says the belly is “veeved;” but
Lacéptde did not understand that word to be synonymous with
plaited.

Sibbald (Baleenologia Nova, 1692) figures two specimens of
Finners, caught on the coast of Scotland. Ray (Hist. Piscium, 17)
noticed these specimens. Brisson and Linneeus regarded them as
separate species. Linneeus designated the one with the skin under
the throat dilated, probably by the gas in the abdominal cavity, B.
musculus, and the other with this part contracted and flat B. boops ;
and these species have been retained by Turton, Fleming, Jenyns,
and other authors who have compiled works on the British fauna,
except Bell, who cut the Gordian knot by uniting them and the
Balena rostrata of Hunter into a single species! 'The author who
appears to have best understood the British species is Dr. Knox,
who took some pains to examine these animals and their anatomy.

It is only necessary to refer to Dr. Jacob’s very interesting paper
in the ‘Dublin Journal of Science’ for 1825, p. 332, where he
attempts to prove that all the Finner Whales found in the North
Sea are of one species. To show how dangerous it is to reason on such
subjects, his arguments are scattered to the wind directly that a
reference and comparison is made to specimens. The examination
and comparison of the skeleton, after making every allowance for
changes which may take place in the development of the bones
during the growth and the variations that may occur in individuals
of the same species, show that the species of Finner Whales which
inhabit the northern hemisphere are much more numerous than was
formerly suspected ; and it is probably the same with those that in-
habit the southern half of the globe.

Professor Eschricht, in 1846, had so little confidence in the number
of species of Whales inhabiting the North Sea that he considered
that he had made an advance when he thought it was proved that
there were at least three different species having their abode in the
North Sea (4th Mem. p. 157).

Cuvier, in his essay in the ¢ Ossements Fossiles,” admits three kinds
of Finner; each of them now forms the type of a genus: Rorqual du
Cap=Megaptera ; Rorqual de la Méditerranée= Physalus ; Rorqual
du Nord=Sibbaldus and Balenoptera. Van Beneden, in 1861,
progresses one step further; he admits four—that is, separates the
Rorqual du Nord into two species : thns,—1. Pterobalena minor=
Balenoptera ; 2. Pterobalena communis=Physalus (and perhaps
Benedenia) ; 3. P. gigas=Sibbaldus; 4. Kyphobalena longimana=
Megaptera. (See Nouv. Mém. Acad. Roy. Brux. 1861, xxxii. 38.)

I. Dorsal fin low, broad. Pectoral fin elongate, with four long
Jfingers. Blade-bone broader than high, with only a small or no
coracoid process. Cervical vertebre often anchylosed. Frontal
bone broad, narrowed at the orbital end; orbit moderale.
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Nuchal arch high, subcircular. MecapTERINA. Hunchbacked
Whales.

1. MEGAPTERA.

Pectoral fin elongate, about one-fifth of the entire length of the
animal. Dorsal fin low, truncate ; second cervical vertebra with two
short truncated lateral processes; first rib simple-headed, without
any internal process.

Megaptera, Gray, Zool. E. & T. 16; Cat. Cetac. 23.
Hunch- or Humpbacked Whales, Dudley and the whalers.
Kyphobalena, Eschricht, Nord. Wallthiere, 1845.
Megapteron, Gray, Zool. E. & T. 61.

The upper maxillary bone is rather broad, with a convex outer
margin ; the intermaxillaries are moderately broad ; the nasal very
small. The frontal bone is broad, much and gradually narrowed and
contracted over the orbit. The lower jaw slender, subeylindrical, with
a compressed ridge-like ramus near the base (see Eschr. & Reinh.
f.a, p. 542). The atlas vertebra with an oblong body, and with a
large and short broad lateral process from the upper part of each
side. The upper and lower lateral processes of the second cervical
vertebra very thick, short, blunt, and separated at the ends; of the
other cervical vertebrse slender, more elongate, separate. Neural
arch of the cervical vertebree strong, high, with a large subcircular
cavity for the spinal marrow. The bodies of the cervical vertebreae
oblong, roundish, or subquadrangular, rather wider than high. The
scapula short and broad, without any, or a very small, coracoid
process. The arm-bone long; wrist with a broad flat spur; the
fingers four, elongate, very unequal in length, the third longest, the
second rather shorter, the fourth much shorter, and the first short-
est; the longest is formed of eight joints (see Eschr. Dan. Trans.
1845, t. 2. f. D, & t. 3. f. 4). The front ribs thick, oblong, com-
pressed, without any swelling or compressed dilated part near the
condyle. .

In the ‘ Catalogue of Cetacea,’ p. 24, by a slip of the pen, the first
rib is incorrectly said to be forked at the end near the vertebra.

The cervical vertebrae are liable to be more or less anchylosed
together. In two specimens, one of M. longimana, in the Museum,
all the cervical vertebrae are free. In the young specimen in the
Derby Museum at Liverpool, which is probably M. longimana, the
second and third cervical vertebree are very thin and anchylosed, both
by the body and the neural arch. In the specimen of M. poeskop in
Paris, according to Cuvier, the second and third cervicals are united
by the upper part of their body; and in a specimen, apparently of
the same species, from the Cape, in the British. Museum the second
and third cervical vertebrae are only anchylosed by one side of the
veural arch, and free everywhere else. The breast-bone is irregular
rhombic; in one specimen of M. longimana from Greenland it is
pierced with a large central perforation ; in another adult specimen
of the same species it is imperforate.
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Professor Eschricht, who scems to have formed a theory that the
number of species of Whales was very limited, states that he could not
find any distinction in the skeleton of the Cape specimen in the Paris
Museum to separate it as a species from the Greenland examples.
I cannot make any observation as regards the Paris skeleton ; but it
is said to have been bronght by Lalande from the Cape, and is pro-
bably from those scas.

M. Van Beneden, in his ¢ Researches on the Cetacea of Belgium,”
also regards the Cape species as the same as the Greenland one (see
Nouv. Mém, Acad. Roy. Bruxelles, xxxii. 38, 1861).
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The fifth Cervical Vertebra of Megaptera lalandii.

The cervical vertebrae which are in the British Museum (see fig. 3),
received direct from the Cape, present several most important cha-
racters, especially the square form of the body of the vertebra, which
afford most striking specific distinctions ; but perhaps Professor
Eschricht may not have been able to examine the form of this part,
as the skeleton in the Paris Museum is articulated, and the articular
surface of the cervical vertebree not shown. According to Cuvier, it
differs from the Greenland Megaptera in the following particulars :—

Cervical vertebra (Cuv. t. 26. f. 19) ; axis distinet (t. 26. f. 19);
second and third cervicals united by spinous apophyses (t. 26. f. 20) ;
the fourth (t. 26. f. 21), fifth, sixth, and seventh free. Blade-bone
short, much broader than high, with a small acromion (Cuv. t. 26.
f. 9). Humerus short, thick; the forearm-bones elongated ; hand
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very long ; fingers four, very long, the two middle much the longest
(Cur. t. 26. f. 22). Pelvis crescent-shaped (Cuv. t. 26. f. 24).
The genus may be thus divided :—

* Blade-bone without any coracoid process ; the body of the cervical
vertebre oblong, subcircular. North Sea. MEGAPTERA.

1. MEGAPTERA LONGIMANA.

** Blade-bone with small coracoid process ; the body of the cer-
vical vertebre nearly square, with the angles rounded, §c.
South Sea. PoEescoria.

2. MecapTera LaLanpi. (Fig. 3.)
Balena lalandii, Fischer.

3. MecaprTera NOovE-ZELANDIE. (Fig. 4.)

The tympanic bones very like those of M. longimana, but shorter
and more swollen, and the periotic bone broad and expanded ; the
rest of the skeleton, unfortunately, is unknown.

Hab. New Zealand.

Ear-bones of Megaptera nove-zelandice.

In the British Museum there is a specimen of the bones of the
ear, with tympanic bones attached, sent from New Zealand by Mr.
Stuart, which are very like these bones in the Megaptera longimana
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from Greenland in the Museum collection, but differ in the tympanic
bone being rather shorter and more swollen. The latter is nearly
regularly oblong, and very convex at the upper part, with a some-
what hemispherical ountline and rather wider below.

The bones attached to the tympanic are broad and expanded, very
unlike the same bones in the Greenland species.

It may be the same as the one from the Cape; but it is well to
indicate the existence of a Humpbacked Whale in this district, in
the hope of inducing some naturalists to give an account of it, or
to send a skeleton of it to England for comparison.

M. Van Beneden states that there is the incomplete skull of a Me-
gaptera, brought from Java by Professor Reinhardt, in the Leyden
Museum, showing that the genus is very generally distributed ; and
it is to be observed that whenever specimens of Whales can be pro-
cured from distant localities to be compared, it is proved that each
species has only a limited habitation, each probably making a more
or less large migration within its district.

MecAapTERA LoNGIMANA. (Figs. 5, 6, 7.)

Balena boops, O. Fab. Favna Greenl. ; Turton, Brit. Fanna, 16 ;
Nilsson, Scand. Fauna, 639.

Whale, Johnson, Trans. Nat, Hist. Soc. Newcastle, vol. xvi. t. i,
female, on its back.

Balena longimana, Rudolphi, Mem. Acad. Berlin, 1829, 133.
t. 12, male.

Balena boops (Keporkak or Langhaandede Finkval), Eschricht,
K. Dansk. Vet. Selskab. Afh. 1845, t. 1, 2, 3, 4.

Atlas vertebra of Megaptera longimana.
Extreme width 20 inches ; height 13 inches.
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Second Cervical Vertebra of Megaptera longimana.

Fifth Cervical Vertebra of Megaptera longimana.

Proc. ZooL. Soc.—1864, No. XIV,
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Fig. 7 a.
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Top of the Tirst and Second Rib of Megaptera longimana.

Kyphobalena boops, Eschricht, Nord. Wallthier. 1849.
Megaptera longimana, Gray, Zool. E. & T.17; Cat. Cctacea, 36.
Hab. North Sea; estuary of the Dee (7. Moore), young female

skeleton in Derby Museum. (Greenland, Eschricht, skeleton in
Brit. Mus.)

Var. 1. The cervical vertebrze are all free ; the second cervical is
very thick ; the third, fourth, fifth, six, and seventh are thicker and
of mearly equal thickness, the seventh being rather the thickest.
The upper lateral processes are developed and nearly equal in all of
them, those of the third and fourth being directed backwards, the
fifth straight ont; and those of the sixth and seventh are directed
backwards at the end. The lower lateral processes are generally
wanting ; the fourth and fifth vertebrzee have a rudimentary process
on each side; the processes are of very unequal length on the two
sides of the same vertebra, the largest not being more than an inch
and a half long, and the rest mere rounded tubercles. The breast-
boue is irregular, subrhombie, with a large central perforation.

In a second imperfect skeleton in the British Museum, which had
been mounted, the cervicals are all free. Fourth cervical like that
in the Greenland specimen; but it has elongated, simple, straight
lower lateral processes on each side. Seventh like the seventh in
the Greenland specimen, without any lower lateral process.

Sternum rhombic, without any central perforation. The tympanic
bone is oblong, ventricose, smooth, very solid, with a rough depres-
sion on the convex outer side. It is very like that of the genus
Physalus, but shorter, more ventricose, and more solid.

Var. 2. moorer. The second and third cervical vertebrae very
thin, anchylosed together by the body and neural arch. The body
of the cervical vertebrze oblong, transverse, much wider than high.
The neural arch rather slender, with a subeircular oblong cavity,
which 1s fully two-thirds as high as wide.
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Hab. Estuary of the Dee (1863, Thos. Moore). Skeleton in
Derby Museum, Liverpool; a young female 31 feet long.

The atlas is very thick; the second cervical nearly as thick as
the atlas, with the upper and lower lateral processes separate, short ;
the fifth, sixth, and seventh cervical all similar to the third and
fourth ; the fifth thin, and the seventh the thickest. The second
cervical vertebra has two short broad thick processes, with a rounded
interrupted perforation between them; the third and fourth have a
thin long shelving-down upper, and a short straight lower process ;
the fifth, sixth, and seventh are similar, but have only an upper lateral
process; the fifth is the thinnest, and the seventh the thickest. The
arms were 10 feet long; the cartilage between the bones of the arms
and the fingers is nearly half as long as the arm-bones; there are
four bones immersed in it, small, variously shaped and sized ; the
cartilage between the elongated finger-bones is nearly half as long as
the phalanges; the phalanges nearly all of the same oblong shape,
and subsymmetrical in form. The bones of the skull are so fragile as
scarcely to bear their own weight.

Moore, in the lithographic ¢ Naturalist’s Scrap-Book’ (printed in
Liverpool) for July 17, 1863, observes, “ It yielded no oil ; the blub-
ber was like a cow’s udder, as exposed in the market for sale in
Liverpool. Length 31 feet 4 inches. Bought by a manufacturer of
oil and grease, who made nothing of it.”” ““All black ; belly mot-
tled and streaked with white ; pectoral fins milk-white, with a black
blotch here and there. Baleen very closcly packed together, thirty-
eight blades in a foot; the largest blade was nearly 2 feet long.”
‘ Female: length 314, of gape 80, from snout to eye 8'0, of eye
0-3, from snout to base of pectoral 11-0, of pectoral 10-0; extreme
width of tail 11-0, from snout to beginning of hump 18:0, of hump
33, from snout to cloaca 21-0.”” *“Stomach contained shrimps.”

Eschricht figures a new-born specimen of this species from Green-
land, which was 35 inches long ; it has several series of bristles on
the lips, parallel with the gape (see K. Dansk. Vid. Selsk. xi. t. 3.
f. 1, and the teeth as seen in the jaws t. 4).

II. Dorsal fin erect, compressed, falcate. Pectoral fin moderate,
about one-eighth of the entire length of the animal; fingers
short ; phalanges few ; scapula broad, with a long coracoid
process ; the neural arch broad, low, much broader than high.
PrysALINA.

a. The dorsal fin about two-thirds the entire length from the snout ;
cervical vertebre free.
2. BENEDENI1A,

Second cervical vertebra with two short truncated lateral pro-
cesses ; first rib simple-headed, with a compressed internal process.

Physalus, § Rorqualus, Gray, Cat. Cet.
Pectoral fins moderate; dorsal ‘fin falcate; skull rather broad ;
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maxillee broad, with nearly straight outer margins. The second cer-
vical vertebra (fig. 8) with two separate, broad, strong, nearly equal-
sized lateral processes, which are rather expanded and truncated at the
tip (as in Megaptera). The third, fourth, fifth, and sixth cervical
vertebree with elongated slender upper and lower lateral processes,
which are attenuated and separated at the end (not forming rings).
The bodies of the cervical vertebrae oblong, transverse ; the canal of
the neural arch low, oblong, transverse, much wider than high.
The scapula short, broad, with a strong, well-marked coracoid
process.

Vertebree 60. Ribs 15, all simple ; the front ones compressed
and dilated at the end ; the first with a broad rounded lobe on the
inner side ; the second with an elongate, slender, rounded internal
process.

This genus is only described from the skeleton of a young speci-
men ; it combines the characters of Megaptera and Physalus. Its
second cervical vertebra has the form of that of Megaptera; and it
has the low neural arch and the oblong transverse canal for the spinal
marrow, the blade-bone with the strong anterior process, the same
kind of front ribs, and the short pectoral fins of the genus Physalus.

It has been suggested to me by a comparative anatomist of con-
siderable experience that perhaps the lateral processes of the cervical
vertebree of this Whale might be lengthened in the adult age, and
the end of the upper and lower processes united into a broad ex-
panded plate as in the genus Physalus.

In the skeleton of the small feetus of Balenoptera, only 9 inches
long, figured by Eschricht in the ¢ Royal Danish Transactions’ for
1846, t. 14. f. 2, the lateral processes of the second vertebra are very
nearly of the same shape as in the adult, forming a broad expansion,
with a perforation at its base. The cervical and other vertebree of
this foeetus seemed to agree, in all details of form, with the same
bones in the adult.

I do not deny that the lateral process of the first cervical vertebra
may not be continued in cartilage, and be of the same form as that
of the genus Physalus; but at any rate we have no proof, if this
be the case, that the cartilage at the end ever becomes ossified in this
genus any more than in the genus Megaptera, both genera agrecing
in the equality of the thickness and strength and shortness of the
lateral processes.

Be~xepENIA KNOXxII.  (Figs. 8, 8a.)

Physalus (Rorqualus) boops, Gray, P. Z.S. 1847, 91; Cat. Cetac.
41.
Hab. North Sea; coast of North Wales, towed into Liverpool,
1846 ; skeleton, 30 feet long, in the British Museum.

Cervical vertebrze all free ; the upper lateral processes bent down ;
the lower ones ascendant at the end, with a more or less acute angle
on the lower edge near the base. The second cervical vertebra mode-
rately thick. The third, fourth, fifth, sixth, and seventh rather thin,
and all nearly of the same thickness. 'The upper lateral processes
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Second Cervical Vertebra of Denedenia knoxii.
Extreme width 19 inches; height 10 inches.

Fifth Cervical Veriehra of Benedenia Anoxii.

of the third and fourth very slightly bent back at the end ; of the
fifth similar, but nearly straight ; of the sixth and seventh broader
and stronger to the end, and rather bent forwards towards the head
at the end. The lower lateral process of the third, fourth, and fifth
vertebree compressed, high, nearly similar, and nearly equally strong,
with an obscure angular prominence on the lower edge near the base ;
of the sixth vertebra not so long, high, and compressed at the base,
tapering at the end, and with a decided angular projection on the
lower edge, where the end bends up. The seventh vertebra without
any lower lateral process on either side.



214 DR. J. E. GRAY ON BRITISH CETACEA. [May 24,

The breast-bone broad above, with an arched upper edge, narrow
and rather produced below, with concave sides, and without any
central perforation. The front (first, second, and third) ribs thin,
compressed, dilated at the end ; the first with a short, broad, rounded,
the second with a larger, slender, produced process on the inner side.

Fig. 8 &.

First and Second Rib of Benedenia knoxii.

This Whale has also probably been caught on the coast of France
and Spain. M. Van Beneden, having met with skeletous of whales,
one at Bayonne and the other at Abbeville, which he considered the
voung of Physalus antiquorum, observes that, in both, the two apo-
physes of the axis were not yet united ; the ribs, he observes, are
wanting (Nouv. Mém. Acad. Roy. Bruxelles, xxii. 37)*.

I am aware that Eschricht and Reinhardt (Essay on the Northern
Whale) seem to doubt the distinctness of this species. Unfortu-
nately I do not understand Danish sufficiently to quite make out
what is their objection; but I feel that, excellent as is their essay
ou the animal which they describe, some part of their argument would
be much modified if they had been able to examine a larger col-
lection of skeletons from different localities, and if they could have
examined those in other museums and from other localities more in
detail ; but unfortunately they give their opinions on specimens which
they have not seen, and, like many other Continental naturalists,
without making sufficient allowance for the very large extent of the
collection in England, or considering that the species here described
are not separated until after careful consideration and comparison.

There is unfortunately an inclination in most of the Continental
naturalists to believe that all the species they do not possess are the
same as, or only slight variations of, those they have—an idea that is
a fertile source of confusion and error in reasoning.

* Perbaps, if he had examined the cervical bones separately, he would have
observed that the perforation was sitnated in a different part of the lateral pro-
cesses, and was of a different form from that of Physalus antiquorum.
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This theory of the limited number of species of Whales greatly
destroys the value of M. Eschricht’s observations on the anatomy of
Whales, in his papers in the ¢ Danish Transactions ;’ for he constantly
speaks of variations which would only be true if they were found in
the same kind of Whales, but are peculiarities and important differ-
ences when they are found in different species or kinds of animals.

.3. PaysaLus.

Pectoral fin moderate. Dorsal fin falcate, three-fourths the entire
length from nose. Cervical vertebrze all free; the second with a
broad, expanded lateral process, with a large hole in the upper part
of its base. Tympanic bonc oblong, elongate. Vertebrae 54-64.
First ribs simple, compressed, not divided, with a compressed internal
process near the condyle.

Physalus, Lacép. ; Gray, P. Z.8.1847, 88; Cat. Cetac. 34, 1850.
Physalis, Fleming, B. A. 1828.

Physelus, Rafin.

Balena tripennis, Ray (Razorback).

Balenopterus, sp., Lacép.

Bale@noptera, sp., Lacép.

Pterobalena, sp., Eschr.

The upper maxillary bone is rather broad, gradually tapering,

with a straight outer edge; the intermaxillaries are moderate, and
the nasal very small. The frontal bone is broad and short, suddenly
narrowed on the outer side, and truncated over the orbit. The
lower jaw slender, arched, with a distinct elevated ramus near the
base (see Eschr. & Reinh. p. 544). The atlas vertebra with a sub-
civcular body ; the lateral processes cylindrical and near the middle
of the side. The second cervical vertebra has a broad, more or less
elongated lateral process, which is pierced near the base with an
oblong perforation. The upper margin of the perforation is nar-
row, and the lower edge much broader. The other cervical vertebree
have two lateral processes, which are often united at the ends into
a more or less broad ring. The body of the cervical vertebra is ob-
long, transverse, broader than high. The neural arch is long, with
an oblong transverse canal for the spinal marrow, which is much
broader than it is high. The front ribs compressed, thin, with a
broad, more or less elongated expansion on the inner edge near the
condyle. The scapula high, with a broad coracoid process near the
joint.
) The baleen forms three or four concentric lines on the palate, the
rows forming transverse lines. The plates of the inner rows are
short, of the outer elongate triangular; they are all fringed on the
inner oblique side. (See Ravin, Amn. Sci. Nat. v. 270, t. 11. f. 5-
10; see also Rosenthal, Abhandl. K. Acad. Berlin, 1827, 127.)

The shape of the lateral process of the second cervical vertebra
seems to be a good character of the genus. The perforation at the
base of it is rather above the middle of the base of the process, so
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that the upper margin is narrower than the lower. In the genus
Balenoptera it is nearly in the centre of the base.

The genera Megaptera and Rorqualus have separate, short upper
and lower lateral processes, which are rather dilated and truncated
at the end, having an interrupted circular perforation between their
inner bases. It has been suggested that, in the latter genus at
least, the separated processes may be only the imperfectly developed
state of the broad lateral process of the genus Physalus, the end
that is wanting in the skeleton probably existing in the living animal
in the state of cartilage. But if this should be the case (which I
much doubt), the form of the margin of the perforation and the per-
foration itself must undergo great change during the ossification
of the end of the process for there to be any resemblance between
the lateral processes of these genera and that of the genus Physalus.
From what I have observed, I believe that no such change does
take place, and that the form of the processes and the situation of
the perforations afford good characters for the separation of the spe-
cies into groups and the species from each other.

* The upper and lower lateral processes of the third, fourth, fifth,
and sizth cervical vertebre elongate, united, forming a ring ;
the body of the cervical vertelra oblong, transverse, much wider
than kigh ; the upper and lower edge nearly straight ; the la-
teral process of the second cervical elongated.

Prvysarus antiQquoruUM. The Razorback. (Figs. 9,10,11,12.)

Balena mazximus borealis, Knox, Cat. Whales.

Great Northern Rorqual (Knox), Jardine, Nat. Lib. t. 6 (skeleton).

Physalus antiguorum, Gray, P. Z. 8. 1847, 96 ; Cat. Cetac. 38 ;
Heddle, P. Z. S. 1855, 195, fig. verteb. bad.

Rorqual de la Méditerranée, Cuvier, Oss. Foss. v. 370, t. 26. . 5.

Balena antiquorum, Fischer, Syn, 525 (from Cuvier).

Balenoptera antiquorum, Gray, Zool, E. & T. 50.

Balena physalus, Turton, B. F, 15; Jenyns, Man. 47 ; Nilsson,
Scan. Fauna, 636, : :

Bal@noptera boops (part), Fleming, B. A. 31; Jenyns, Man. 47.

Balena musculus, Turton, B. F. 16 ; Jenyns, Man. 47.

Balenoptera musculus, Flem. Brit. Anim. 30.

Balenoptera acuto-rostrata, Scoresby, Arct. Reg. i. 485, t. 13.
f. 2.

Balenoptera boops, Bell, B. Quad. 520, f. 1.

Bul@noptera physalus, Schlegel, de Dieren, 101, t. 20.

Fin Whale, Neil, Wern. Mem. 1. 201.

Balena physalus, O. Fab. F. G. 35.

Physalus vulgaris, Fleming, B. A. 32.

Balenoptera gibbar, Scoresby, Arctic Reg. 1. 478.

Pterobalena communis, Eschricht, Van Beneden, Bull. Acad.
Brux. ser. 1, 1857, 1. 390; Nouv. M¢ém. Acad. Brux. xxxii. (1861) 37.

II¢d. North Sea; North Berwick, 1831 (Dr. Knoz) ; skeleton
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Fig. 9.

Atlas Vertebra of Physalus antiquorum, from Devonshirc.
Extreme width 26 inches ; height 13 inches.

Second Cervical Vertebra of Physalus antiquoruwm, from Devonshire.

Extreme width 43 inches; height 133 inches.
Width of articnlar surface 10 inches; height 8 inches.

Fig. 11.
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Fifth Cervical Vertebra of Physalus antiquorum, from Devonshire.
Extreme width 353 inches; height 10} inches.

7l

Width of articalar surface 12 inches; height 74 inches.
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Tympanic Bones of Physalus antiqguorum, from Devonshire.

at Zoological Gardens, Edinburgh. Coast of Hampshire, 1842 ; ske-
leton at Black Gang Chine. Plymouth, 1831 ; skeleton in British
Museam. The Hope Reach, near Gravesend, 1858 or 1859 7 ; ske-
leton at Rosherville Gardens, 1864. Alloa, Irith of Forth (Neil),
male. Burnt Island, 10th June, 1862 (Walker). Plymouth, 1863
(Gerrard) ; skeleton in Alexandra Park.

Skeleton in Zoological Gardens, Antwerp (see Bull. Acad. Roy.
Brux. xxiv. 3). Skeleton not mounted, Museum Paris. Skeleton,
Museum Louvain, 1836, 60 feet long. Holland, 1836.

In the normal state of the cervical vertebrae of this species, both
the upper and lower lateral processes of all of them are developed
and united into rings. This is the case in the skeleton in the British
Museum, and in that, from the Thames, in Rosherville Gardens.
But this is subject to some variation : in the specimen from Ply-
mouth, prepared by Messrs. Gerrard, now in Alexandra Park, the
lower processes of the sixth and seventh cervical vertebrze are abor-
tive, in the sixth they are reduced to small tubercles, and are en-
tirely wanting in the seventh.

The different English skeletons of this Whale which I have ex-
amined and which are adult, or at least nearly of the same size (that
is, from 70 to 80 feet long), show considerable variation in the form
and in the size of the perforation, and in the development of the
rings of the lateral processes of the hinder cervical vertebree, show-
ing that there are several species, or, what is more probable, that
their bones are liable to a considerable amount of variation.

The skeleton which is now in the British Museum is said to
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have been found dead, floating in the sea, at Plymouth on the 2nd
of October 1831, and to have been 102 feet long and 75 in ecircum-
ference. The cervical vertebrzae are all free and separate ; the second
with a broad lateral expansion, pierced at the base ; the third, fourth,
fifth, and sixth with rings, the ring of the third being the broadest ;
the seventh with only a superior lateral process, without a small tu-
bercular rudiment of a lower process; the lateral processes of the
second and third cervical bent backwards, of the fourth straight,
and of the fifth and sixth bent forwards. The hinder vertebree large
and heavy. Caudal vertebree without chevrons 7, with chevrons 10,
lumbar 17, dorsal 13, and cervical 7=>54. The sternum is sinuous;
but the front edge is truncated, on a line with the widest part, with-
out the subtrifoliate front edge ; it is 18 inches wide and 141 inches
long.

The skeleton at Black Gang Chine is said to be 75 feet long.
Ribs 14/14. Vertebree : caudal 18, lumbar 15, dorsal 14, cervical 7
=54. Baleen blue-grey, white-streaked on the narrow inner side.
The second cervical vertebra with a broad lateral expansion, pierced
with an oblong hole ; the third, fourth, fifth, and sixth cervical with
ring-like lateral expansions.

In the skeleton from Plymouth, prepared by Mr. Gerrard, now in
the Alexandra Park, the lateral processes of the second cervical are
large, produced, obliguely truncated, with a moderate-sized oblong
perforation, not half the length of the process, on a line with it, and
not more than one-third the length of the lower edge ; of the third,
fourth, and fifth vertebrae ring-like, not guite so long as those of the
second vertebra, slender, thin, and weak ; the processes of the fifth
vertebra are the thickest and strongest, especially below ; the sixth
has unpper processes only, which are very thin and slight; in the
seventh they are like the sixth, but much thicker and larger, and
bent back so that the two processes are close together at the upper
edge: the sixth vertebra has small short tnbercles in the place of
the lower lateral process; none are present in the seventh vertebra.
The sternal bone is subtrifoliate, much broader than high, with an
elongated strap-like process below, and without any central perfora-
tion. The bodies of the second and third cervical vertebre are ob-
long transverse, much broader than high.

The skeleton at Rosherville is said to be 70 feet long, and was
taken in the Hope Reach in 1858 or 1859. The lateral process of
the second cervical is large, elongate, produced, obliquely truncated
at the upper edge; the perforation is moderate, not half the length
of the process, on a line with the lower edge of the opening. The
lateral processes of the third, fourth, fifth, and sixth cervical vertebrae
are narrow, ring-like, thin, with a large central cavity ; the seventh,
like the dorsal, has only an upper lateral process. Lower jaw 13 feet ;
paddle 14 feet.

The young male, 42 feet long, caught near the mouth of the Somme,
on the coast of France, described and fignred by Ravin, Ann. Sei. .
Nat. x. 266, t. 11, xv. 337, t. 9, under the name of Balenoptera
rostrata, from the form of the skull, seems to be a species of the
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genus Physalus, probably P. antiquorum ; but the details of the ske-
leton have not been given. The tympanic bones are drawn of a very
small size(l e.t.9.f. 27, 37).

Lacépede (Cétac. t. 5, 7) describes and figures a whale stranded
near the Isle of Marouente in1797. It is described as 61 feet long;
distance from nose to pectoral 141, thence to dorsal 103, and from
dorsal to caudal 82. But there must be some nnstakc, as this ac-
counts for only 34 feet. The pectorals are 5 feet long (that is, only
one-twelfth of the total length), and all black. Cuvier figured the
skull of this whale (Oss. Foss. t. 26. f. 5), and founded on it his
Rorqual de la Méditerranée. M. F. Cuvier (Cétac. 334) regarded
this as the type of his Balena musculus.

M. Campango notices a whale cast ashore near St. Cyprien.
The entire length was 82 feet, of the head 16 feet ; and the pectoral
was 13 feet long. Vertebrae 61, viz. cervical 7, dorsal 14, lumbar 15,
caudal about 25. It was dark grey, with the throat and sides of the
pectoral white; the belly blue, white-banded ; the pectoral greyish.
M. F. Cuvier refers this to the B. musculus, or Mediterranean Ror-
qual. The skeleton was at Lyons in 1835.

M. Van Beneden (Ann. Sci. Nat. n. s. vi. 159) says the tympanic
bones brought from Iceland by M. Quoy belonged to the B. muscu-
lus of Cuvier.

** The upper and lower lateral processes of the third, fourth, fifth,
and sizth cervical vertebree elongate, slender, free at the ends ;
the upper one bent down ; the lateral process of the secontd
cervical large, truncated. Body of the cervical vertebre oblony,
ovate, not muck broader than high; the upper edge concave ;
the lower very slightly convex.

ﬂ
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Atlas of Physalus duguidii.
Extreme width 21 inches 5 height 12} inches.
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Second Cervical Vertebra of Physalus duguidii.

Extreme length, measured by a cord, 25% inches; height 12 inches.
Articulating surface : height 7 inches; width 11 inches.
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Fifth Cervical Vertebra of Physalus dugwidii.

Pavsarus pucuipmr.  (Figs. 13, 14, 15.)

The Orkney Whale (Physalus duguidiv), Heddle, Proc. Zool. Soe.
1856, 187, Mamm. t. 44 & t. 45, anat. 3 & Q.

Hab. Orkney (Heddle) ; cervical and part of dorsal vertebrae and
the baleen in the British Museum. Length 50 feet.

The upper lateral processes of the third, fonrth, and fifth cervical
vertebree are very slender and bent down, with two slight angular
ridges on the outer edge ; the lower processes are much thieker and
bent up at the end, with a broad flat lower edge near the base, which
forms an angle at the end. The bodies of the cervical vertebree are
ronndish oblong, rather wider below than above, about one-fourth
the width wider than they are high. The form of the body and the
slenderness and form of the lateral processes of the cervical vertebree
seem to separate this species from P. antiquorum, as well as the sepa-
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rate form of the lateral processes. In the Plymouth specimen of the
latter in the Museum, the bodies of the cervical vertebree are oblong,
transverse, being one-third the width broader than high.

The short baleen forms the front part of the series, in which the
layer in the middle is dark slate-coloured, and the intermediate-
sized blades are more or less slate-coloured on the outer and white on
the inner side. The breast-bone is lozenge-shaped, with a large
central perforation.

Mr. Heddle gives a long account of this species in his paper in
the ¢ Proceedings of the Zoological Society ’ above referred to.

**% The upper and lower lateral processes of the third, fourth, and
JSifth cervical vertebree short, strong, separate, directed laterally;
the lateral process of the second cervical short, truncated.

Paysavus sisBaLpir.  (Fig. 15a.)

Physalus (Rorqualus) sibbaldii, Gray, P. Z. S. 1847, 92; Cat.
Cetac. 42.

Hab. North Sea, ascending rivers; in the Humber, Yorkshire ;
skeleton in Museum of the Hull Royal Institution and Literary and
Philosophical Society. Length 50 feet.

The skeleton in the Hull Philosophical Society’s Museum is 47 feet
loug, and evidently of a young animal ; the arm or paddle is rather
more than 6 feet long. The baleen is all black. The cervical vertebrae
are all separate ; the second cervical vertebra has a broad lateral ex-
pansion, and is oblong, obliquely truncated from the wide upper to
the narrow lower edge, and with a small oblong subcentral perfora-
tion uear the bhase; the third, fourth, fifth, sixth, and seventh cer-
vical vertebrae have a straight, rather elongate lateral process, which
projects straight out from the body of the vertebra, and the upper
and lower ones are of nearly equal length. The end of the first rib,
near the vertebra, has a single head ; and the second rib has a com-
pressed internal process.

Second and Fifth Cervical Vertebre of Physalus siblaldii. (From a sketch by
Mr. Harrison, of Hull.) -

4. S1BBALDUS.
The pectoral fins moderate. The second cervical vertebra with
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a broad elongated process, perforated at the base. The front ribs
double-headed.

Balenoptera, sp., Gray.

Pterobalena, sp., Eschricht, Van Beneden.

Pectoral fin one-eighth the entire length ; and the dorsal fin,
‘“opposite the opening of the vent;’’ nearly three-fourths the entire
length from the nose. Skull very broad. Maxillary bones very
broad, gradually tapering, with nearly straight outer edges. The
intermaxillaries moderate, linear. The frontal bones broad, band-
like, with a wide sinuous edge over the orbits. Nasal bones small.
The lower jaw slightly arched, compressed, with a conical ramus
near the condyle. The lateral process of the second cervical verte-
bra expanded, with a basal perforation (Rudolphi, Berl. Trans. 1822,
t.1.f.2). Tympanic bone oblong, ventricose (see Dubar, t. 4.f. 1;
Rudolphi, t. 3. f. 6). The lateral processes of the second to the sixth
cervical vertebrae separate, elongate. The scapula broad, with a
large, well-developed coracoid process in front. The hand with four
rather short fingers; the second and third equal and longest ; the
inner or fourth rather shorter than the first. Vertebrae fifty-four.
Ribs thirteen or fourteen. The first rib slender, with a process on
the side near the condyle, as if the rib was divided into two some-
what similar lobes above (Rudolphi, t. 5. f. 6). According to Dubar,
the first rib is articulated to the first and second dorsal vertebree.

The under jaw less curved ; but the great character is that the
front rib is split into two separate parts near the condyle, or double-
headed, as Dubar calls it. “The tympanic bones are short, oblong,
swollen (figured 4 situ in the skull, Rudolphi, Z ¢. t. 3. £. 6).

SieBALDUS LaTICEPS. (Figs. 16, 17.)
Ribs 13/13.

Balena rostrate, Rudolphi, Berl. Abhand. 1820, t. 1 (not Hunter).

Rorqual du Nord, Cuvier, Oss. Foss. v. 564, t. 26. f. 6 (cop. from
Rudolphi).

Balenoptera laticeps, Gray, Zool. E. & T., from Rudolphi.

Balena borealis, Fischer, Syn. 524, from Cuvier.

Hab. North Sea; Holstein, 1819 (Rudolphi) ; skeleton in Mus.
Berlin, 31 feet long. Zuyderzee, 1816, skeleton in Mus. Leyden.

There is also the first nb of a whale of this genus in the Museum
of the College of Surgeons, which seems to indicate a fourth species.
The origin of the specimen is unknown.

M. Van Beneden, who regarded this as the young of the follow-
ing, observes that the skeleton in the Berlin Museum from Holstein
1s not quite adult; and also states that there is a skeleton, not quite
adult, in the Leyden Museum from the Zuyderzee.

SieBALDUS BorEALIs., (Fig. 18.)

Ribs 14/14.

Baleine d’Ostende, Van Breda, 1827, 311 ; Dubar, Ostéographie,
Bruxelles, 8vo, 1828, t. 1-10.
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Fig. 16.
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First Rib of Sibbaldus laticeps. (From Rudolphi.)

First Rib of Sibbaldus borealis. (From Dubar.)

Baleinoptére & Ostende, Van der Linden, 1828, Bruxelles, 8vo.

The Ostend Whale, Guide to the Exhibition at Charing Cross,
with drawings by Scharff; Bernaert, ¢ Notice sur la Baleine échoude
prés d’Ostend,” Paris, 1829.

Great Northern Rorqual, ““ R. borealis, Lesson,” Jardine, Nat.
Lib. 125, t. 5, from Scharff.

Balena borealis, part, Fischer, Syn. 524, from Dubar.

Balenoptera rorqual, Dewhurst, London Mag. N. H. 1832, v. 214.

Bal@noptera gigas, Eschr.& Reinh. Nat. Bidrag, af Groenland, 1857.
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Pterobalena gigas, Van Beneden, Mém. Acad. Roy. Sci. Brux.
1861, xxxii. 37.

Balenoptera boops, Yarrell, Proc. Zool. Soc. 1840, p. 11.

Balenoptera tenuirostris, Sweeting, Mag. Nat. Hist. 1840, p. 342.

Hab. North Sea.

¢ A Whale was observed floating dead in the North Sea between
Belgium and England,” and towed into the harbour of Ostend on
the 4th of November, 1827. The skeleton was exhibited at Charing
Cross, and is now, I believe, in the United States.

The specimen was 102 feet long, the lower jaw 211 fect long, and
the fins 133 feet long. Vertebree 54. Ribs 14/14.

The atlas (Dubar, t. 6.f.1) : the second cervical vertebra with large
lateral processes, pierced with a large hole; the third, fourth, and
fifth with two lateral processes on each side, which are not formed
into a complete ring as in the second ; the fifth offers a rndiment of
a spinal apophysis. The first rib double-headed, articulated to the
first and second dorsal vertebree. Bones of the ears (Dubar, t. 5. f. 1);
os hyoides (t. 5. f. 2); breast-bone (t. 6. f. 4) not pierced, short
and broad, with a broad hinder portion. The vertebral column 37.
Dubar’s figures represent the second, third, and fourth cervical ver-
tebree as with a ring, and the fifth, sixth, and seventh with deflexed
upper and straight lower separate lateral processes. Ribs, first (t. 8.
f. 1) with two heads, very broad at lower end ; second (f. 2) with
rather elongate internal process; fourteenth (f. 3) quite simple.
Pelvic bones (t. 9. f. 1, 2). Shoulderblade short and very broad
on the external edge, with a large lobe for the ridge (t. 10). Pectoral
fin and bones (t.11). Fingers four; the second and third nearly of
equal length, and longest; the fourth or outer shorter, longer than
the first or inner.

Mr. Yarrell (Proc. Zool. Soc. 1840, p. 11) notices a female of
this genus under the name of ¢ Balenoptera loops.” It was
stranded at Charmouth, Dorsetshire, on Feb. 5, 1840. It had no
warts about the lips ; back black ; underside white ; pupil oval, with-
out any eyelashes. Length 41 feet. Pectoral fin 5% feet long,
base 103 from tip of nose, and 14 foot wide. Dorsal small, conical,
11 feet in advance of the tail. Skeleton 40 feet long, head 10 feet.
Vertebree 60, viz. 7 cervical, 15 dorsal, 16 lumbar, 15 caudal, and
with 7 caudal bones. Ribs 14/14 ; the first double-keaded, and at-
tached to the first two vertebrze ; each of the other ribs is attached
to a single vertebra, and has a single head. The dorsal vertebree ex-
ceed the ribs by one. ¢ The subcutaneous layers of fat varied in
thickness from 3 to 5 inches.”” In other details the skeleton agreed
with Dewhurst’s description of the ““Ostend Whale.”

‘“ Head, back, tail, and outside of the pectoral fins black ; inside
of the pectoral fins, throat, breast, and belly beautiful white ; inside
of the under jaw black; tongue, palate, and the spaces intervening
between the reefs on the belly pink. The under jaw the widest, and
projecting 9 inches beyond the upper one ; end of both jaws rounded.
The muzzle longer and more attenuated than in Balena. The spi-
racles longitudinal, like slits or fissures, nearly meeting in front, and

Proc. Zoor. Soc.—1864, No. XV,
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gradually diverging behind to a distance of about 3 inches. Baleen
bluish black and yellowish white. Female 42 feet long, weighing
25 tons. Blubber varied in thickness from 3 to 5 inches ; yielded
three hogsheads of oil.”—Sweeting, Mag. N. Hist. 1840, p. 342.

The accounts in the ¢ Mag. of Nat. Hist.” and in the ¢ Proc. Zoal.
Soc.’ 1840, p. 11, are evidently from the same animal, but there are
some discrepancies between them. Mr. Sweeting says, breadth
21 feet; Mr. Yarrell says, girth 21 feet. Mr. Sweeting, total weight
25 tons; Mr. Yarrell, probable weight between 20 and 25 tons.
Mr. Sweeting, length of skeleton 41, and head 11 feet; Mr. Yarrell,
40, and head 10 feet. DMr. Sweeting says, for the discrepancy, ¢ As
to the number of vertebree, &c., I am of opinion that this species
has not been described before, and I have proposed for it the name
Balenoptera tenuirostris.”” (Mag. N. Hist., 24th March, 1840.)

The skeleton here described was sold, about sixteen years ago, for
five pounds, to Mr. Freane, and it was stated to have been sent to
London as a present to the British Museum, but it has never been
received, and I cannot find any further account of it; probably it
was sold for manure.

One of the true Whales, Balena australis (Temm. Fauna Japo-
nica, t. 28, 29), has the first rib with a double head (fig. 19, a
sketch by Gerrard from the skeleton in Mus. Leyden.).

Iig. 19.

First Rib of Balena australis.

b. Dorsal fin two-thirds of the entire length from the nose ; cervical
vertebre sometimes united.

5. BALENOPTERA.

Pectoral fin moderate. Dorsal fin falcate, two-thirds of the entire
length from nose. Vertebree 50 ; last very small. The first pair
of ribs undivided near the condyle.

The lateral process of the second cervical vertebra elongate, pierced
at the base; of the third, fourth, and fifth cervical elongate, slender,
separate ; the lower with an angular bend below. The front ribs
simple, thick, with only a slight swelling on the inner edge near
the condyle. Tympanic bones obovate, short, ventricose.

The lateral process of the second cervical vertebra expanded, broad,.
with a large ovate perforation in the middle of its base; the upper
and lower margins being broad and of nearly equal width, the upper
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being, if anything, rather the broadest of the two, very unlike the
lateral process of the same bone in P/ysalus. The neural arch high,
acute, with a rather high subcirenlar canal for the spinal marrow.
Tlhe body of the atlas vertebra oblong, transverse, with a subeylin-
drical lateral process produced from the middle of the side.

Balenoptera, Gray, P. Z. S. 1847, p. 89.
Balenoptera, § 1, Gray, Zool. Er. & T. 50.
Pterobalena, part, Eschricht.

Rorqualus, part, F. Cuvier.

The lateral processes of the cervical vertebree are generally free
and tapering at the tip; but some of them are sometimes united,
forming a ring. Eschricht described those of the fifth and sixth
vertebrae as sometimes united. In the specimen in the College of
Surgeons the lateral processes of the sixth cervical vertebra are united
on one side and free on the other.

In all these cases the form of the processes are not altered ; the
end is only clongated and united. The cervical vertebree are some-
times quite free, as is the case with Hunter’s specimen in the Mu-
seum of the College of Surgeons. The second and third vertebrze
are often united by more or less of the surface of the neural arches ;
and this seems to be the normal state. In the specimens from Cro-
mer, lately acquired by the College of Surgeons, the third and fourth
cervical vertebrze are united by the neural arches; and the second
and third free.

The elongated processes on the end of the front ribs have two muscles
attached to them, one arising from each of the two neighbouring
vertebrse. Eschricht, in his essay above cited, figured the feetus and
a new-born specimen, which was 34 inches long, and gave the ana-
tomy of it, with details of its skeleton (see Eschr. K. D. Vid. Selsk.
1846, fig. p. 309). They have a single series of bristles parallel with
the lips (see K. Dansk. Vid. Selsk. xi. t. 1 & 2). Tympanic bones
oblong, swollen, rounded above and below and at each end. They
are figured in sifu in the skull by Eschricht in the ¢ Danish Trans-
actions,” vol. xii. t. 11. f. 2¢ in the feetus, t. 9. f. 2 & 4¢9, &t. 10.
f. 2, in the more adult state.

In the ‘Royal Danish Transactions’ for 1846, Eschricht gives a
detailed comparison of the bones of the head of a feetal specimen,
and one 61 and one 34 feet long (see t. 9-11), a