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find iix service increass in imporiance as he makes his way inio
the highest parts of the subjeat,
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stafe thai i and Dotdsm have their proper aphenes, it Intier
genenlly, with more or less ap Iluuﬁhwj,
thhuujudfuﬂhm}:hﬁuurh:h:uﬂ- mot
where the fanctinos are fnctions of f—ibe wway over whic
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reslm was ariginally i i by Newion, and scknowledged,
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Decurrence of the Eagle Ray

s miaenm by M Stroet,
Exeter. Its dimensions are as follows :— Hreadth acrons the fins,
_1% h;mf_“hhhﬂ#“m
1] ;Htl.ll.’.hi’ﬁl“hhlﬂlir
it 6jin. W. 5 M., DUnsin, Cambor

Albert Memorial Museum, Exeter

Deep Ses Dredging
WHILE wister allows of time for complete to b

sures to sdopt, we may bope that others may folflowin thelr #bops,
and that the large aquaria now built and bullding will be sup=
plied, as only privaie seal and enterprise cam compass, with new

specimens from deep walers
S - T, 1. HEsnAn
Milton House, Clarence Strect, Drighton, D, §

The Solar Hals

THE saolar halo of the mormlag of the 14th ull deseribed in

¢ last number as seen near, and at aheat thidty miles from,

Durham, and which Prof, A. . Herschel conjectures may have
hean gean from mare distani siatlons, was visible here,

1 first saw 1t sk abour 5 A, when It appeared as the arc of &
circle, with a wery short portion of an [nvenied sre touching it st
the vertex—the sun feell being hidden by a bark of cload, from
bebind which fsued several radiating spihes  Shortly after hall-

nine this hals had disappeared, except a_snsall al

ﬁ t of eontset of the Dwo arce, vertlcally over the san,

lryeuhl. like a b ::pl:ll [lI{ETI. thHd :i:l.:t
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ON THE ZIPHIOID WHALES

TI-IE wllar division of Cetaceans ta which the term
w Ziphiald " is now commonly applied, from one of
the carlicst known [(orms, Zibhies Cuvier,® §s in
many respects one of the mast interesting of the order.
They form & very compact united closely together
the common podseision of wery definite stroctoral
ri, and as distincily scparated from all other
groups by equally definite characters.
Wﬁlh the singular exception of ffyfervcaion rosirafus
he structere and habits of which species are as well
moen, perhaps, as thode of any other cetacean), no spe-
ctmen of the groop had ever come under the motice of
any pateralist wp to the commencement of the present
ceptury, Since that time, however, At irregular intervals,
in varieus and mest distant paris of the world, solitary
individuals have boen caught or stranded, now amounti
thirty, these being by some naturalists
of 2 doren distinct species and to very nearly
a8 many genera. Mo case is recorded of more than one
of these animali baving been observed at one place ata
time, and their babits are almost absoluiely wnknown,
Thaie very presence in the occan scems 10 pass wanoticed
and unsuspected by voyagers, and even by those wiwose
special occupation is the uit and capture of warios
better known and more abundant cetaccans, until one of
the accidental occurrences just alluded 1o reveals the
existence of forms of animal life of considerabls magmi-
tude, and at least sufficiently pumcroes to maintzin the
m#uitr al the luu. ; i
is com v ranty at t contrasis
1l ﬂ'l'll'lp-‘l'r'ﬁ'[ at mli!;n: nmm&m mh. E5pes
B the period of the formations, and leads to
the that the cxisting ziphioids are the survivors of
an ancient family which onee played a far more importamt
ithan now among the cetacean inhabitants of the
ocean, but which have been g‘l‘lﬂl.lll.lj replaced by ather
forma, and are themselves probably destined ere long to
share the fate of their ooce numerous alliss or proge-

nltors,

The Ziphiold whales belong to the great primary divi-
sion or .ﬂmH of the Odontocetes or Toothed whales,
as distinguished from the Whalebone whales, They are
allied an the one hand to the Cachalots or Sperm whales,
and on the ather 1o the true Dalphing and Parpoises, bat
mare nearly fo the former than the latter. They are
animals varying between filteen and thicy feet in length
and in swternnl characiers very clossly resemble cac
ather, all having small pointed spouts or ¥ beaks” small
rounded ar oval pectaril fins or “fippers,” a comparatively
small triangular dorsal fin, situnted considerably behind
the middle of the bac and a single * blowhole ™ of cons
centric form, situated in the middle of the vop of the head
Chne of thelr most obvious characteristics, iﬂfiﬂﬂ'ﬂi-'lhl‘ig
them from the true dolphin, is the mm';:ll.;il# absznoe
teath (except ﬂminmﬁy a few mere menis coneealed
in lhcﬂnm in the upper jaw, while in the lower jaw thene
is usua J but o single pair, which in some specics may be

Iy developed and project like tusks from “Em
w gometimes even these are rudimentary and

the gum, so that the animal 'I.'l_rl!lﬂil:il'_" toothless,

tion to these external and ognised charac-

| there nmnﬁmnnmﬁ:&m'ﬂhﬁdﬂﬂm
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to consist almost exclusively of cephalopads, or cuttlefish-
likaam;ln%‘h obatacles ir

ne of the greatest to acquiring a more accu-
rate knowledge of this group is Ih:qﬂ:ullh'ﬂ confased
stabe of the ml:&nlurl;ﬂ the E&elr:n: :.nllml $ nhf wl'-lhﬂ
it is composed. Near specimen that
been met with has been described under a different name,
and before their characters and affinities were anderstood
i were bandied aboot from ene geous to another, even

erent individuals ﬂ_lhed_nl-:lm apecies h"i!"l‘. "-'l:f:
placed systematists in different genera, until it has
'htmm:gnnml impossibile to write or speak of any of them,
withoat the fear of inad adding to the perplexity
of thase that come afier, by and perpetuating
some ill-chosen or incorrect term.

In a valuable recent memedr on the subject by Prol
Owen, ¥ the difficulty is disposed of ia a very su
maneer by uniting all the known both recent a
extiner (with the exception of Apporasdon), under the
E:t:icu@tﬂzﬂﬁr. This ing, at all evenis,

the mevit of renning no risk of adding to the confusion
e Pormerarpoivgy-om S m e
ivisions, (] of fragmeniary know.
ledge of the animal described.  Buot, however great our
admirati ou ety be for nn“ﬂ -handed resistance to the
passion for name-coining,
ol soalogy

In a paper presented to the ical Society
{read Now. 7], [ have given reasons for m iel that the
species of siphiolds a1 present known (1 only to those

now existing, not to the extinet forms), may be naturally ar-
ranged by certain structural characters, especially the con.
formaticn of the skull and tecth, into four groups ; and as,
so far a8 is yel kmown, these are not united by inler
mediate forms, they may, | think, be considered as generie,
though of course this is a subject upon which the judgmant
of diflerent zoslogists may differ.  This arcangement docs
not differ from that adepted by several other soolagists,
who have specially studied the animals of this group, but
the characteristics of each section or genus have nol
hitherto been clearly defined,

to enter into the detnils of

It is not my present pu
iﬂ ich 1 must relfer 1o the above-

these characie ca, for

mentioned cnmmunlr-:ptlan but to give a shore summary
of the known cal facts relating to the diiferent
animals of which each is composed, so ﬁnal a general ddea

may be gained of our present state of knowlelge of the

whele group.

I. Genus J) y Lacdpdde~This genua differs
from the rest in having a very prominent convex ™ fore
head ™ as it appears externally, t mrh really earresponi-
ing to the lower part of the face of other animals, mp-
ported by strong bony crests on the maxilla, and below
which the small pointed mnul..iﬂjum, somcthing like the
neck of a bot from its shoubder, hence :ﬁ. TAmE
 Bottle-nose ™ often applied to these animals, in common
with various other cetaceans. The common Hyperoodon
[ #f. rostrafus) is, a5 before mentioned, one ai the best
:dmn_cuu, being a u:lll-'lb:udlu 1o gur

good description and figure is that of John
Hunter, mﬁduup;dlrﬂﬂ which was in
the Thames near Londen Bridge, in the year

1783, and
the skeleton of which still hangs in the great hall of the
Museum of Iht'llml':ﬂltﬂﬂslm Th-:ip'r:ﬂ'

* Brunb Foall Concs brom the Crag.  Paleesdelogioal Soiory, wel
TIa, i

but has not yet been

the animal appears in the Philosaphical Transactions for
Amang the numercus subsequent contributions o

1787,
tgu?kuhludgr: of the struciure and patural history of this

species, the monographs of Vrolik and of Esc t ane
of capecial importance, )
commaon Hyperoodon attains the length of twenty

1o twenty-five feet. [t has mo functional testh, the only
twa which it possesses are quite small and buried in the
El:matthufmnltndﬂﬁh:]nmj;r.'ﬁutthe te is

set with numenoas minute homy points.  As m many

& oo 4t atl a
very early period of its growth, but the of these
Happear ¢ven before uillging by the contents of
the stomach of the ] hrlhti:ﬁm:lm

verse, for the cwitles, of which they
ﬂ“‘"‘h'. h:;hmttd ﬁmwﬁi‘ﬁ having
rapge this to or AR,
htnh-ﬂ‘ﬁhm the American and European

=
:
:
i
1
;
§

ne of the British lsles ;
ong, sccking

i off by the mrcll’ing tide from their chance
ing the open sea.  In these cases it appears that
perichéed younger amimal which gets
into danger, and is then rarcly abandoned by the
old one, who thus falls & victim Lo the sirength of the
maternal instinct so largely developed in the cetacea,
The old males are lppm:rlﬁr more wary, and rarcly ap-
proach the shore near enough to be taken, They are never
seen in herds or “ schools ™ like 50 many of their congeners,
but always either singly or in pairs.

Another animal, allied o fﬁm Forfratus but of
arger siee, being ﬁﬂl'_l thirty feet in length, and of heavier

riians, has been occasionally met with in the North
Ew. and in generally supposed 10 be another species of
the same genus (A Jofifrons), though some naturalists
have muaintalned that it is nothing more than the old
m:lIlllul'Gl.hl.- fn}mﬂj‘-r s .

. Genus y— of this genus is 2. crids
roifels of Cuﬂeﬂmndcd mhlrimp:ﬂe:ﬂuﬂ picked up
in 18o4 on the Mediterranean coast of France, near Fos,
Bouches-du-Rhine, and described and figured in the
“ Ossemens Fossilea” 1t was at first supposed to be a
fossil, but has since been proved to belong to a specics
still l[ﬁ“:kl:l“ the Mediterranean, and there 15 no evidence
that l.:-l.- H;{E:B&u date,

3 Annni & same species was aflerwards taken
on the coast of Corsica ;its cxternal characters are de-
seribed maﬁof"d by Doumet in the Revae Zoolagfpe,
v. 1842, P and its skeleton is preserved at Cette
h A third specimen was stran mear Aresquicrs,

érault, South France, in 1850 ; the skull, which is now
im the Muscum at Paris, has been described by Gervais
and Duvernoy (Amwaler der Sciemcer Naturelles, 3 series,
1850 and 1851} 4 In the Museum of isa
skull found on beach at Lanton, Gironde, West
France, in 1864, and deseribed and figured by Fischer,
in the Nowvelles Archives du Musfum, tome 3, 1367,
g A complete skeleton of an adult animal is mousted in
the Anatemical Museom of the University of Jena. This
was obtained at Villa Franca in 1867 by Prol |

:l:'.:g| f ]
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the Uni of Louvain is a skull of an ankmal of this ]
,bﬂ%rm the Cape of Good Hope,of which a |
escripli been published Frof. Van Heneden,
under Ihﬁ:lmm nc';il r;ﬂ-l'.l";.l M‘:'ﬁ }1: {HT. de :ﬁ.h.j;
. de e, . N i T
:.Rinu];]. in the |-il,1":|h Huum:r'dm rom the l‘."::rnl'ﬁmll
Hope, has been described by Gray (Froc. fool Soe. 1865,
p- 524) by the name of rorArmces  cagenads, B
Lo |pgﬁmnﬂrlmqnli;:|::1ﬂ|;n::ﬂm
was taken near Bocnos Ayres in 18bg, the subject
of an claborate memoir by Burmeister (Annales de Museo
Publice de Buenos Afres, Veol. I po 312, 138g), accom-
pamied by detailed figures of external
g.nd:dm_cqt‘iha rﬁ:u}_wThlmhunmhlm -
in a prefiminary notice Zipbiardpactus orpiiadio, bat su
:I:ﬂumiqbulu { amifralis.
m are the m:r- which our knowledge of
ke Ziphiwry is For the presest it i im-
hle to determine whether the difforences that hive been
ieed i tioned specimens ane the result of
ﬁmﬁ.--mmm
specific distinciions, remaing that anc
indicate in every case an animal of rather smaller sise than
the H
11— Genus A Gervais, Iihmﬁ&nm
besitation that | assgn this designation to
well-marked section, as it is extremely difficult 1o deter-

have botn

mmiqhgn?ﬁ?;mmmm g i
Lype-apecies group, Sewerby's

no T-::fh'r.'ﬁ.ln cleven generic appellations given 1o it

gimoe its discov in 1804, Fliyaeter, Delphimns,
Heteradow, Disden, dades; Nadher, Delphinsrkpnchus,

7 erewn, Mewploden, Meaodiodon, and Zrphins /
Many of these names had to be abandoned almeost assoan
.a.t'l']i? were as their authors had overlooked the
fact that they had been previously appropriated 1o other
members of the animal Hﬁgdm. Togive a full account of
the entangled litevary history of the genus would sccupy tog
much space for the present communication, so 1 will con-
tenl myscll with enumerating the specimens which are re-
ferable to it, as far as they are known to me, existing in
various museums, from which some idea of the frequency
of ccourrence and of the phical distribution of the
animals will be obtained, ¥ are rather more numerous
than those of Ziilier,

1. An imperfect skull in the University Museum,
Oxford, from an animal in male) sixteen fect Iul:lﬂdah-
tained on the coast of Elﬂmhim;ﬁplrnﬂ aned describied by
Sowerby (Bratish Mfiseal, a',r:'g. 1, 1804) under the name
of Phyicter difens, but to which the specific name of
Sewwerbyd has since been gencrally attached. (This is Dl

inus [Heleroden) Sowerbenisfs of De Blainville, Noav,

bet. d'Hist. Nat, . ix; 1809, .‘:'ar.gnd]l editlon | 1
¥ (L. - N

mine which of the numerous names w

Micragd

§ Desmarest, Mammalo

stranded at Havre, Sept,
Blanville { Nouv. Bulletin, Sc. ©. iv.; 1825) as the
du Dale® by Covier as Defphinns (Dafpdinoedpnidus)
praer, and afterwards by a variely of other

but now rally considered to be ifically icenti
with the mentioned. 1. A complete skeleton in the
Brussels Museum from a young specimen stranded ::

i

Ostend, Ausgust 31, 1835 4 A akull and
skeleton in llusﬁntl.m. aL Cuﬁummh
Calvados, North France, 1835, . i

Museam of the Ruf:chuHh Society, from an
fifteen feet long, stranded im 1864 in Bandon
Kerry, Ireland. 6 Another skull and some
the same musenm fmom a specimen from
locality, in 1550 ?,hhwgl-hlh
Muscum, from the Coast of Norway., &£ A akull
the University M Edinburgh, of unknown

(I am indebied to Prof. Van Beneden for information about

this specimen, which has not hitherto been recorded.)
All these appear (o belong to ope species. The adult
males have a single trian compressed tooth on each
gide, rather in front of the middle of the lower jaw, which
cis beyond the lp like a tusk, working against a
mnﬂnu! pad in the upper jaw. In the specimen
Calvados, a group of barnacles bad attached themselves
to the ouler s of the tooth. . Im the British
Museum is & skull received from the Cape of Geod Hope,
with (eeth in a similar situation, but developed to such an
extent a3 1o pass (curving upwards, backwards, and finally
all round the upper jaw, and actmally to meet
above, preventing the mouth  opening beyond a very
few imches al most. ltutﬂrﬂiﬁmhmhﬁne
the animal could have lived and obtained food in thi
ition, and it might well be supposed to be an

i

}
4111

g

i

is a member of this growp; but the si
pressed footh in the lower jaw is sitvated farther
than in any olher known nﬁcm thus completing the
serics of different pasitions in € side of the TR occupied
by the developed teeth, and proving its small value asa
generic character,
IV —Hevarding, Duvernoy., This genus was founded
Duvernoy upon a skull received at the Museum of
aris in 1846, having been obtained from an animal
abranded in Akarca Harbour, Mew Zealand. Inthe name
of figraradius Arnnrid conferred upon it
captain of the French corvette, Le Rdin,
surgeon, Ameux, who jointly
some others of considerable
cammemarated in
nly three other apeca i
been seen, and all on the coasts of New Zealand -—One in
1862, embayed in Porirua Harboor, was converted into
obl; and can only be conjeciured to have been a Berardius

its dimensions, and a slight deseription i by
:Ir. Kno, 'u:l another W

Duvernay, the
2l the

E'ucm.td the specimen, with
terest to the Museum, are
literature,
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Mew Zealand, May §, 1859, and also in the " Annals and
Mag. Nat. Hist." October 1870,
ﬁn skeleton of this animal has been Iately placed
the fine series of Cetaccans in the Museum of the
College of SI;-I['EEDHI-, tharks to the extremely
liberal desire of Dr. Haast that it should be made as
available A; ;iHE. for m:n'td' T:hmmlmmdﬂhm-
Arison, an Eu: plion, and to sty F,
E':m Wilsen, F.R.S "I'.l:umhu{& the E?uzilnﬂl
t Eﬂﬂl:;t,l.‘l providi MEANE adding it to ihe
collection without - to the Institution, A detailed
and folly illvstrated deseription of this skeleton

part of the communication to the Socicly
alluded to above, and will shortly in the * Trans.
actions.” All the characters of the skeleton agree generally

ﬂhﬁmﬂlheh:hn I_ip@-i-uillg.hmiuppu-_smm
o a specialised & foime-
mﬂumuﬂeww' ﬁuw:i:u
the other extremity af the series, being madified in the
direction of the sperm whales, [t has 1wo tecth on each
side of the lower jaw, situsted mear the front cnd or
symphysis, which show the same characteriatic
and perubar strocture as that described by Mr Ray
Lankester in the tecth of Meopodew Sewerdyi. The
skull is far mone symméetrical than in any olher member
of the group, and wants the great m:ilhlz‘nﬂhﬂ
Hyperoodan, and the dense ossification of the rostrum
fousd in 36 many of the others. The cervical region ia
i , with the majority of its vertehre free
“thhmlh'w ribs im_I:,:n. Erlml?b;;.i-lnhﬂlhmm and
cai ma - -
'Ih!:!i:ﬂhlﬂ:t;ﬁmt. IIEM}I u:n'ltl«ug fenture hll?u
small size of the head compared with the great length of
the vertebral column, and the massiveness of the indi-
widial bones, especially of the lambar and anterior enu-

dal veriehre. [t is in this respect a remarkable
contrast to the whale, which hangs pear it in the
muscum, th agrecing generally with the other

Ziphioids. Asbcfore mentioned, it s thirty feet in longth,
and, as Dr. Haast was able 1o n’ham, it agrees with its
congeners in the nature of 15 food, for it stomach was
found to contain about hall a bushel of the horny beaks
of cephalopods.  The colowr of the whole animal when
fresh was of a deep velvety black, with the exception af
the lower portion of the belly, which was greyish,
Exfinct Zipkioids.—To the circumstance thn CRITEmE
density of rostral, portien of the akull of certaln
Ziphicids, owing to the firm ossification of ihe mesethmaokd
cartilage and its coalescence with the surrounding bones
(the maxilla, premaxilla, and vomer) our know] of
many of the ancient members of this group of whales is
due. When all ether partions of the skeleion have yiclded
1o ihe destructive influence of time, these rostra, jenerally
in the form of elongated and somewhat fattencd eylin
ders, worn and ed by the action of water, pravel, and
sand, oocasionally ceme to Ilﬁh'l to attest the presence of
a former world of oceanic life. A fow tecth also have
been found which would a T to be referable 1o thess
T, e v e
are the are still
mare abundant, and in a mach more m:m'ﬁhhnm
the beds of correspond age in the neighbourhood of
Antwerp, which have fortunately heen bare by the
uﬂnhmmﬁ_ﬂtﬂ_ﬂtdﬁ?ﬂum of that city, A
magnificent serics of these fossils containing many new
forms has been added 1o the Brossels Hu.rm‘,
but wntil M. J¢ Vicomte Du Bus, the accomplished late
Director of the Museum, has completed the rask
ke has undertaken of determining and mg;xm
are a5 litthe available for soclogical science as if they

" h! Ta hee Teronee, ofl nbor dpey
Whapre fuiticam boe covald mapvay dos b i proacsd

W. H. FLowex

CONTINDITY OF THE FLUID AND GASEQUS
STATES OF MATTER*

HEN we find a substance hie of existing I two flaid

'I‘T imn:!dmmhdmh "ﬂm@a i==, while the

lesnperatine ressure are the same in ; and when we
find also that an introduction or abstraction of heal without

-

or MHHT Ll
:ﬂm alrupt in volume, it will ssill, ml--;
sy nm

and onlinary mode of thooght, be a2 being in
& puacous itate.  Remarks of quitea kind may be
made in describing various ithons of the {2 b tempe-
rabure, prossure, acd volame}, which would in onlimary hingasge
b regarded as be e the Dl seate.
Dir. Andrews (P& rams. 1555} has shown that the

ordinary

pusgous wnd ordinary liquid states are oaly wilely scparated forma
ﬂlh“ﬂiﬁhﬁ-ﬂhﬂ,-ﬂ. -Eylgnid:mmhu
ong ancthar by & course of conlinges ical changes presenting
H-'Ihnl.r{r ption or breach of continuity, 1T we donste

iy 6l possible points of pressune amd tem

poink i:rﬁlﬂﬂ.:ﬂm HFHI-ﬂh I.ﬂi!.lql: nl'r-nd.l.ngull.rmh
[ ] -

wdhuu,ulhum-‘{ its cadlinates shall o

i

separating

huhfhﬂ.mthm&-lmnrlhg ang corresponding 1o the

ordinary liquid state and ihose tﬂf‘l."f'll-pnbﬂ:iﬂg' o Ihffrdiu:iq

film“ sate, Tt by comsideration of D, Andrews's expe-

mental resulis, we may see that this sepamting bounds

comes o an end &t @ point of pressare and em

In copformity with his language, may be called the critical point

._ﬁ'nﬂr and we may see that, from

brfn “H-uullllc,bi_h Lran-

A an B warnek [eyi 72
passing rodnd l‘H.il'l:;Hmd afl the boiling lise,

Mow It will be my chicl object in the present o stale
and support & view which bhas cccurred 1o me, scooe ta which
i e that, alf there be a i o

the line of boiling: poists feons Iﬁ_u:in:l 19 gas
ar from gas to liquid, there may exist in the natire of things &
theosetical ﬂ-llulll{.rlﬂm this breach, having some real and
trae l&nlﬁumh“:thwdindmﬂmnfm ihe ondi-

¥
thee iulbnlsnce be homnpeneomnly womedi-
licms exisd im n ulable state, some ki of
"Mnﬂ*ﬂh- or comdemiing in ro-
Urresd Loy ad (il Banse of Mamer, ™ by Profeses
‘ﬁ*m‘mmmﬂhzme
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