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Read at the ROYAL SOCIETY, June 28, 1787

™MHE animals which inhabit the fea are much lefs
known to us than thofe found upon land; and the
ceconomy of thofe with which we are beft acquainted is
much lefs underftood : we are, therefore, too often obliged to
reafon from analogy where information fails; which muft
probably ever continue to be the cafe, from our unfitnefs to
purfue our refearches in the unfathomable waters.

This unfitnefs does not arife from that part of our ceconomy
on which life and ite fiinftinne -’]cpgnd; fgr the trihe of ani=
mals which is to be the fubject of this Paper, has, in that

refped, the {fame ceconomy as man, but from a difference in

the mechani{m by which our progreffive motion is produced.
The anatomy of the larger marine animals, when they are
procured in a proper ftate, can be as well afcertained as that of
any others; dead ftructure being readily inveftigated. But even
i:ur:h opportunities too feldom occur, becaufe thofe animals are
only to be found in diftant feas, which no one explores in pur-
fuit of natural hiftory ; neither can they be brought to us alive
from thence, which prevents our receiving their bodics in a
A ftate
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ftate fit for diffection. As they cannot live in air, we are
unable to procure them alive.

Some of thefe ‘1(11.111:1(: animals vadmg fubftances which
have become articles of traffic, and in quantity fufficient to
render them valuable as objeéts of profit, are fought after for
that purpofc; bu€ gain being the “prirdary view, the refearches
of the Naturalift are only confidered as fecondary points, if
confidered at all. At the beft, our opportunities of examining
fuch animals do not often occur till the parts are in fuch a
ftate as  to  defeat, the purpofes of accurate enquiry, and even
thefe occafions are fo rare as to prevent our b:::ing able to {up-
ply, by a fecond diffe€tion, what was deficient in a firf}. Th%

parts of fuch animals being formed on fo large a R':HIE, is ano-

ther caufe which prevents any great degrce of accuracy in their
examination ; more efpecially when it is confidered, how \?Erj”
inconvenient for accurate diﬂ‘ﬁ&lons are barges, upl:n fields,’
and fuch places as are fit to reccive animals, or parts, r.:-f Tﬁdﬁ‘
vaft bulk ikt

Yo
As thf: nppnrtumtms of afcertaining the anatﬂmlcal c= .

ture of large marine animals are generally accidental, Ihave
availed mylelf, as suuclt as pulliDle, OF allthat liave m:ci.u-t-tsd“’

and, anxious to get more extenfive nformation, engaged a Sur—
geon, at a confiderable expence, to make a voyage to Greenland,
in one of the fhips employed in the whale ﬂfhcry, and fl.lt'-f
nifhed him with fuch neceffaries as T thought might be requi~
fite for examining and preferving the more interefting parts,’
and with inftructions for making general obfervationis ; but the
only return I received for this expence was a piece of 'whale’s
fkin, with fome fmall animals ﬁmkmg upon it. From the
opportu:iities which 1 have had of cxammmg different :mm;;-!ér
of this order, I have gmucd a tolerably accurate' idea of the
anatomical

|
|
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Struéture and Oceonomy of Whales, 3

inatomlcal ftruure of {fome genera, and fuch a knowledge of
the firu&ure of particular parts of fome othiers, as to enable
me to afcertain the principles of their ceconomy.

Thofe which I have had opportunities of examining were
the following :
- Of the Delphinus Phocana, or Porpoife, Ihave had feve-
ral, ‘both male and female.

Of the Grampus I have had two; one of them (Tab. XVL)
twenty-four feet long, the belly of a white colour, which termi-
nated at once, the fides and back being black ; theother (‘Tab.

XVIL) about eighteen feet long, the belly white, but lefs {o than
in thé former, and fhaded off mto the dark colour-of the -back.

Of the Delphinus Delphis, or Bottle-nofe Whale (Tab.
X Vil ) 1 bad ove fent to me by Mr. JENNER, Surgeon, at
Berkeley. It was about eleven feet long. I have alfo had one
twenty-one feet long, refembling this laft in the fhape of the
head, but of a different genus, having only two teeth in the
lower jaw (Tab. X1X); the belly was white, fhaded off into
the dark colour of the back. This fpecies is defcribed by
DALE, in his Antiguities of Harwich. The one which I
examined ‘mnft have heen young; for I have a {kull of the
fame kind, nearly, three times as large, which muft have be-
longed to an animal thirty or forty feet long. '

. Of the Balzna roftrata of Fasricius, I had one, feven-
teen feet long (Tab. XX.).

. The Balena Myfticetus, or large Whalebone Whale, the
Phyfeter Macrocephalus, or Spermaceti Whale, and the Mo-
nodon Monoceros, or Narwhale, have alfo fallen under my
infpection. Some of thefe I have had opportunities of exa-

;rmmng with accuracy ; while ethersl have only examined in
part,
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part, the animals having been too long kept before I procured
them, to admit of more than a very fuperficial infpetions: :

From thefe circumftances it will be readily fuppofed, thatan
accurate defeription of all the different fpecies is not to be ex-
pected ; but having acquired a'geneml knowledge of the whole
tribe, from the different {pecies which have come under my
examination, I have been enabled to form'a tolerable idea, even
of parts which I have only had the opportumry of feeing in a
very curfory way.

General obfervation would lead us to believe, that the whole of

this tribe conflitutes one order of animals. which Naturalifts
have fubdivided into genera and fpecies; but a deﬁciency in the

knowledge of their azconomy has prevented them from making
thefe divifions with fufficient accuracy; and this is not fur=
prifing, fince the genera and {pecies are flill in fome meaflure
undetermined even in animals with which we are bettes
acquainted. td hadd

The animals of this ordér are in fize the largelt known, a.uJ
probably, therefore, the feweft in number of all that live in

watet. Size, I believe, in thofe animals who feed upon othiérs,
15 In an ihverfe P”"'f“:‘”lﬂ’n tn the number of the fimallor: ]'juf*;'}

believe, this tribe vaties more in that refpeét than any we know,
viewing it from the Whalebone Whale, which is' feventy o
eighty feet long, to the Porpoife that is five or fix: however,
if they differ as much among themfelves as the Salmon' does
from the Sprat, there is not that comparative difference in fize
that would at firft appear.  The Whalebone Whale 15, T' be-
lieve, the largeft; the Spermaceti Whale the next in fize (the
one which [ examined, although not full grown, was about
fixty feet long); the Grampus, which is 2n extenfive genus, is

probably
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probably. from twenty to fifty feet long; under this denomi-
nation there is a number of {pecies. '

From my want of knowledge of the different genera of this
tribe of animals, an incorre&nefs in the application of the
anatomical account to the proper genus may be the confe-
quence ; for when they are of a certain fize, they are brought
to us as Porpoifes ; when larger, they are called Grampus, or
Fin-fith. A tolerably corret anatomical defcription of each
{pecies, with an accurate Drawing of the external form,
would lead us to a knowledge of the different genera, and
the fpecies in each ; and, in order to forward fo ufeful a work,
I propofe, at fome future period, to lay before the Society
defcriptions and drawings of thofe which have come under my
own obfervation,

From fome circumftances in their digeftive organs we
fhould be led to fuppofe, that they were nearly allied to each
other; and that there was not the fame variety, in this refpet,
as in land animals.

In the defcription of this order of animals, I fhall always
keep in view their analogy to land animals, and to fuch as occa-
fionally inhabit the water, as white Bears, Seals, Manatees,
&c. with the differences that occur. This mode of referring
them to other animals, better known, will affift the mind in
underftanding the prefent fubject. It is not, however, intended in
this Paper to give a particular account of the ftruure of all
the animals of this order, which I have had an opportunity of
examining : I propofe, at prefent, chiefly to confine myfelf to
general principles, giving the great outlines as far as I am
acquainted with them, minutenefs being only neceflary in the

inveltigation of particular parts.
B In

T
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In my account T fhall pay fome attention to the relations of
men who have given fadts without knowing their caufes, when-
ever I find that {fuch fadts can be explained upon true principles-
of the animal ceconomy, but no further,

This order of animals has nothing peculiar to fith, except
living in the fame element, and being endowed with the
fame powers of progreflive motion as thofe fith that are
intended to move with a confiderable velocity: for I be~
lieve, that all that come to the furface of the water (which
this order of animals muft do) have confiderable progreflive
motion ; and this reafoning we may apply to birds ; for thofe'
which foar very h:gI 1 have the greateft progreflive motion.

Although inhabitants of the waters, they belong to the
fame clafs as quadrupeds, breathing air, being furnifhed with
lungs, and all the other parts peculiar to the ceconomy ‘of that
clafs, and having warm blood; for we may make this general:
remark, that in the different claffes of animals there is never
any mixture of thofe parts which are effential to hfc nor in.
their different modes of* {fenfation. ey

I thall divide what is called the eeconomy of ‘an au_imal;
firft, into thofe parts and altions which refpect its internal
funétions, and on which life immediately depends, as' growth,
wafte, repair, fhifting or changmg of parts, &c. the m‘gans
of refpwatmn and fecretion, in which we may mdudﬂ th=
powers of propagating the {pecies. :

Secondly, into thofe parts and actions which n:fpe& external
objecs, and which are varioufly conftru&ed, according to
the kind of matter with which they are to be conneéted,
whence' they vary more than thofe of the firft divifio
Thﬁﬁ: are the parts for progreffive motion, the organs of ﬁ?@

and
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and the organs of digeftion ; all which either a&, or are alted
upon, by external matter. 4

This variation from external caufes in many inftances in-
fluences the fhape of the whele, or particular parts, even
giving a peculiar form to fome which belong to the firft order
of actions, as the heart, which in this tribe, in the Seal, Otter,
&c, is flattened, becaufe the cheft is flattened for the purpofe
of {fwimming. The contents of the abdomen are not only
adapted to the external form; but their direction in the cavity
18, in fome inftances, regulated by 1t. The anterior extremity, or
fin, although formed of diftin& parts, in fome degree fimilar
to the anterior extremities of fome quadrupeds, being com-
pofed of fimilar bones placed nearly in the fame manner, yet
are fo formed and arranged as to fit them for progrefiive
motion in the water only.

The external form of this order of animals is fuch as
fits them for dividing the water in progreflive motion, and
gives them power to produce that motion in the fame manner
as thofe fith which move with a confiderable velocity. On
account of their inhabiting the water, their external form is
gnore uniform than in animals of the fame clafs which live
upon land, the furface of the earth on which the progrefiive
motion of the quadruped is to be performed being various and
irregular, while the water is always the fame.

The form of the head or anterior part of this order of animals
iscommonly a cone, or an inclined plane, except in the Sperma-
ceti Whale, in which it terminates in a blunt furface. This form
of head increafes the furface of contact to the fame volume of
water which it removes, leflens the preflure, and is better
calculated to bear the refiftance of the water through which

the animal is to pafs; probably, on this account, the head
Bz is
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15 larger than in quadrupeds, having more the propor-
tion obferved in fith, and {welling out laterally at ‘the
articulation of the lower jaw: this may probably be for
the better catching their prey, as they have no motien of
the head on the body; and this diftance between the arti-
culations of the jaw is fomewhat fimilar to the Swallow,
Goat-fucker, Bat, &c. which may alfo be aceounted for,
from their catching their food in the fame manner as fith ; and
this is rendered ftill more probable, fince the form 'of the
mouth varies according as they have or have not teeth. « There
13, however, in the Whale tribe more variety in the form of the
head than of any other part, as in the Whalebone, Bottle-
nofe, and Spermaceti Whales; though in this laft it appéars
to owe its fhape, in fome fort, to the vaft quantity of fpermaceti
lodged there, and not to be formed merely for the catching of its
prey. From the mode of their progreflive motion, they have
not the conneftion between the head and body, that is called
the neck, as that would have produced an inequality inconve-
nient to progreflive motion.

The body behind the fins or fhoulders diminifhes gradua’lljr
to the fpreading of the tail; but the part beyond the open-
ing of the anus is to be confidered as tail, although to ap-
pearance it is a continuation of the body. The body itfelf is
flattened laterally 5 and, I believe, the back is much tharper
than the belly.

The proje&ing part, or tail, contains the power that pro-
duces prc:grfﬂ?vﬂ‘ motion, and moves the broad termination,
the motion of which is fimilar to that of an oar in fculling a
boat; it fuperfedes the neceffity of pofterior extremities, and
allows of the proper fhape for {wimming; that the form may
be preferved as much as poffible, we find that all the projetting

parts,

-
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parts, found in land animals of the fame clafs, are either in-
tircly wanting, as the external ear; are placed internally, as
the tefticles; or are fpread along under the fkin, as the
udder.. ‘

The tail 1s flattened horizontally, which 1s contrary to
that of fith, this pofition of tail giving the direction to the ani-
mal i the progreflive motion of the body. I fhall not purfue
this circumftance further than to apply it to thofe purpofes in
the animal ceconomy, for which this particular dire€tion is
intended.

The two lateral fins, which are analogous to the anterior
extremities in the quadruped, are commonly fmall, varying
however in fize, and feem to ferve as a kind of oars.

To afcertain the ufe of the fiz on the back is probably not
fo eafy, as the large Whalebone and Spermaceti Whales have it
not; one thould otherwife conceive it intended to preferve the
animal from turning.

I believe, like moft animals, they are of a lighter colour on
theic belly than on their back : in fome they are intirely white
on the belly ; and this. white celour begins by a regular deter-
mined: line, asin-the Grampus, Piked Whale, &ec. : in others,
the white on the belly is gradually thaded into the dark colour
of the back, asin the Porpoife. I have been informed, that fome
of them are pied upwards and downwards, or have the divifions
of colourin a contrary direction.

The element in which they live renders certain p"rrts which
are of importance in other animals ufelefs in  them, gives to
fome parts a different action, and renders others of lefs account,

"Fhe punéa lachrymalia with the appendages, as the facand
duct,are in them unneceffary; and the fecretion from the lachry-
mal gland is not water, but mucus, asit alfo isin the Thrtles

and
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and we may {uppofe only in fmall quantity, the gland itfelf
being {fmall. _

The urinary bladder is fmaller than in quadrupeds; and in-
deed there is not any apparent reafon why Whales fhould have
one at all.

The tongue is flat, aud but little projecting, as thejr neither
have voice, nor require much action of this part, in applying
the food between the teeth for the purpofe of maftication, or
d::glul:irinn, being nearly fimilar to fith in this refpe, as well
as in their progreflive motion.

In fome particulars they différ as much from one anuther as
any two genera of quadrupeds I am acquainted with, |

The larynx, fize of trachea, and number of ribs, differ
exceedingly. The cmcum is only found in fome of them.
The teeth in fome are wanting. The blow-holes are two in
number in many, in others only one. The whalebone and
{permaceti are peculiar to particular genera: all which confti-
tute great variations. In other refpeéts we find an uniformity,
which would appear to be independent of their living and
moving only in the water, as in the ftomach, liver, partsiof
generation of both fexes, and in the kidneys: in thefe laft
however, I believe, it depends in fome degree upon their fitua-
tion, although it is extended to other animals, the caufe of
which I do not underftand. : | )

All animals have, I believe, a fmell peculiar to themfelves:
how far this is conne&ed with the other diftinétions, I do not
know, our organs not being able to diftinguith with fuﬁicieut
accuracy.

The {mell of animals of this tribe is the {fame with that of
¢he Seal, but not fo ftrong, a kind of four {fmell, which the

- Seal
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Seal has while alive; the oil has the fame fmell with that
of the Salmon, Herring, Sprat, &c.

The obfervations refpecting the weight of the fleth of ani-
mals that fwim, which I publifhed in my obfervations on the
ceconomy of certain parts of animals, are applicable to thefe
alfo ; for the fleth in this tribe i1s rather heavier than beef; two
portions of mufcle of the {fame thape, one from the pfoas mufcle
of the Whale, the other of an ox, when weighed in air, were
‘both exactly soz grains; but, weighed in water, the portion of
the Whale was four grains heavier than the other. It is pro-
bable, thercfore, that the neceffary equilibrium between the
water and the anmimal is produced by the oil, in addition to
which the principal aétion of the tail is fuch as tends either
to raife them, or keep them f{ufpended in the water, according
to the degree of force with which it alts.

From the tail being horizontal, the motion of the animal,
when impelled by it, is: up and down: two advantages are
gained by this, it gives the neceflary opportunity of breathing,
and elevates them in the water; for every motion of the tail
tends, as I faid before, to raife the animal: and that this may
be effected, the greateft motion of the tail is downwards, thofe
mufcles being very large, making two ridges. in the abdomen ;
this motion of the tail raifes the anterior extrémity, which.
always tends to keep the body fufpended in the water.

Of tke Bones.

- "The bones alone, in many animals, when properly united
into what is' called the fkeleton, give the general thape and
chara&er of the animal. Thus a quadruped is diftinguithed

from a bird, and even one quadruped from another, it only
requiring -
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réquiring a fkin' to be thrown over the {keleton to make the
fpecies known; but this is not fo decidedly the cafe swith this
order of animals, for the fkeleton in them does not give us the
teue thape. An immenfe head, a fmall neck, few ribs; and:
m many a fhort fternum, and no pelvis, with a long {pine,
terminating i a- point, require more than a fkin being laid .
over them to give the regular and chara&eriftic form of the
animal. 11119
The bones of the anterior extremity give no idea of the
fhape of a fin, the form of ‘which depends wholly upon its
covering. The different parts of the fkeleton, are fo inclofed,
and the {paces between the projetting parts are fo filled up, as
to be altogether concealed, giving the animal externally an-
uniform and elegant form, refembling an infeét enveloped in
its chryfalis coat. idh .
The bones of the head are in general fo large, as to render
the cavity which contains the brain but a {mall part of the
whole; while, in the human fpecies, and in birds, this cavity
conftitutes the principal bulk of the head. This is, perhaps,
moft remarkable in the Spermaceti Whale; for on a general
view of the bones of the head, it is impoffible to determine
where the cavity of the fkull lies, till led to it by the foramen
magnum occipitale. The fame remark is applicable to the
large Whalebone and Bottle-nofe Whale; but in the Porpoife,
where the brain is larger in proportion to the fize of the ani-
mal, the fkull makes the principal part of the head. _
Some of the bones in one genus differ from thofe of ano-
ther. ‘The lower jaw is an inftance of this. In the Sperma-
ceti and Bottle-nofe Whales, the Grampus, and the Porpoife,
rhe lower jaws, efpecially at the pofterior ends, refemble each.
- other;
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other; but in both the large and {mall Whalebone Whales,
i the fhape differs confiderably. The number of fome parti-
i cular benes varies likewife very much.

The Piked Whale has feven vertebrze in the neck, twelve

which may be reckoned to the back, and twenty-feven to the
*  tail, making forty-fix in the whole.

In the porpoife there are five cervical vertebrae, and one com-
mon to the neck and back, fourteen proper to the back, and 30
to the tail, making in the whole fifty-one.

The fmall Bottle-nofe Whale, caught near Berkeley, in
~the number of cervical vertebrz refembled the Porpoife; it had
feventeen in the back, and thirty-feven in the tail, in all
fixty.

In the Porpoife, four of the vertebra of the neck are an-
chylofed ; and in every animal of this order, which I have
examined, the atlas iz by much the thickelt, and feems to be
made up of two joined together, for the fecond cervical nerve

| * paffes through a foramen in this vertebra. There is no arti-
r culation for rotatory motion between the firft and fecond ver-
' tebrae of the neck.

The {mall Bottle-nofe Whale had eighteen ribs on cach fide,
the Porpoife fixteen. The ends of the ribs that have two arti-
culations, in the whole of this tribe, I believe, arearticulated
with the body of the vertebr above, and with the tranfverfe
procefles below, by theangles ; {o that there is one vertebra com-

S—

T

1 mon to the neck and back. In the large Whalebone Whale
p the firft rib i1s bifurcated, and confequently articulated to two
vertebrz.

The fternum is very flat in the Piked Whale; it is only
one very fhort bone; and in the Porpoife it is a good deal
longer. In the {mall Bottle-nofe it is compofed of three

C bones,
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bones, and is of fome length. In the Piked Whale theiﬁ,rff " %
rib, and in the Porpoife the three firft, are articulated with e ';
fternum. ; Higey L
As a contraltion, correfponding to the neck in quadrupeds, ,_} 3
would have been improper in this order of animals, the verte- :
bree of the neck are thin, to make the diftance between the - i iog
head and fhoulders as fhort as poffible, and in the {mall BD’I:tle- ; 5
nofe Whale are only fix in number, id
The ftru€ture of the bones is fimilar to that of the boncsof
quadrupeds; they are compofed of an animal f{ubftance, and
an earth that is not animal: thefe feem only to be mechan_i:i q
cally mixed, or rather the earth thrown into the interftices of
the animal part. In the bones of fithes this does not feem to"EIE :
the cafe, the earth in many fith being fo united with the ani- 3
mal part, as to render the whole tranfparent, which is not the
cafe when the animal part is removed by fteeping the bone‘in
cauftic alkali: nor is the animal part fo tranfparent 'when
deprived of the earth. "The bones are lefs compa& thau 5
thofe of quadrupeds that are fimilar to them. gae:
Their form fomewhat refembles what takes place in the
quadruped, at leaft in thofe whofe ufes are fimilar, as the
vertebre, ribs, and bones of the anterior extremities have
their articulations in part alike, although not in all of them.
The articulation of the lower jaw, of the carpus, metacarpus,
and fingers, are exceptions. The articulation of the lower
jaw is not by fimple contact ‘either fingle or double, joined by
a capfular ligament, as in the quadruped; but by a very thick
intermediate {ubftance of the ligamentous kind, fo interwoven
that its parts move on each other, in the interftices of which i :.a’

5

an oil. 'This thick matted fubftance may anfwer the fame

purpofe as the double joint in the quadruped. : |
The

L ¥
b
B
!
l
l'



e e S

L

i

Struéture and Occonomy of Whales.

The two fins are analogous to the anterior extremities of the
‘quadruped, and are alfo fomewhat fimilar in conftruétion. A
fin is compofed of a feapula, os humeri, ulna, radius, carpus,
and metacarpus, in which laft may be included the fingers,
becaufe the number of bones are thofe which might be called
fingers, although they are not feparated, but included in one
general covering with the metacarpus. They have nothing
analogous to the thumb, and the number of bones in each is
different 3 in the fore-finger there are five bones, in the middle
and ring-finger feven, and in the little finger four. The arti-
culation of the carpus, metacarpus, and fingers, is different
from that of the quadruped, not being by capfular ligament,
but by intermediate cartilages conneélted to each bone. Thefe
cartilages between the different bones of 'the fingers are of con-
fiderable length, being nearly equal to one-half of that of the
bone; and this conftruction- of the parts gives firmnefs, with
{ome degree of pliability, to the whole.

As this order of animals cannot be faid to have a pelvis,

.they of courfe have no os facrum, and therefore the vertebra

are continued on to the end of the tail ; but with no diftin&ion
between thofe of the loins and tail. But as thofe vertebra
alone would not have had f{ufficient furface to give rife to the
mufcles requifite to the motion -of the tail, there are bones
added to the fore-part of fome of the firft vertebrze of the tail,
fimilar to the {pinal procefles on the pofterior furface.

From all thefe obfervations we may infer, that the ftructure,
formation, arrangement, and the union of the bones, which
compofe the forms of parts in this order of animals, are much
upon the fame principle as in quadrupeds.

The fleth or mufcles of this order of animals is red, refem-

bling that of moft quadrupeds, perhaps more like that of the
C 2 Bull
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Bull or Horfe than any other animal : fome of it is very Eﬁh §
and about the breaft and belly it is mixed with tendon. e

Although the body and tail is cumpuﬂed of a feries of bones ¢
neced together and moved as i fith, yet it has its mu?emuntn- b &
produced by long mufcles, with long tendons, which renders the
body thicker, while the tail at its ftem is’ {fmaller than: that of
any other fwimmer, whofe principal motion is the fame. Why
this mode of applying the moving powers fhould not have =
been ufed in fith, 1s probably not fo ealily anfwered ; but in o
fith the mufcles of the body are of nearly the fame length as < {1
the vertebree. ¢

The depreflor mufcles of the tail, which are fimilar in fitua-
tion to the pfoee, make two very large ridges on the lower part
of the cavity of the belly, rifing much higher than the fpme, i
and the lower part of the aorta pafles between them. et

Thefe two lnrgc mufcles, inftead of being inferted into two
extremities as in the quadruped, go to the tail, which maghg
confidered in this order of animals as-the two pofterior utrg-
mities united into one.

Their mufcles, a very thort time after death, lofe thmn.
fibrous ftruture, bcmme as uniform in texture as clay or f k
dough, and even fofter. This change isnot from putrefaction,
as they continue to be free from any offenfive {mell, and is moft 5, '
remarkable in the pfoz muicles, and thofe of the back. IS &

Of the Cor_:,r?rﬂﬁ.fm of the Tail. i

The mode in which the tail is conftruéted is, perhaps, anﬂi
beautiful, as to the mechani{m, asany part of the animal. ,Ir.,!" 1
is wholly compofed of three layers of tendinous fibres, co- :

vered by the common cutis and cuticle: two of thefe'l#j'er?: _:
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are external, the other internal. The direction of the fibres
of theexternal layers is the fame as in the tail, forming a ftratum
about one-third of an inch thick; but varying, in this refpec,
as the tail is thicker or thinner. The middle layer is com-
poled entirely of tendinous fibres, pafling directly acrofs, be-
tween the two-external ones above defcribed, their length be-

. mg in proportion to the thicknefs of the tail ; aftruéture which

gives amazing firength to this part.

The {ubftance of the tail is fo firm and compad, that the
veflcls retain their dilated ftate, even when cut acrofs; and
this fection confifts of a large veflel furrounded by as many
fmall ones as can. come in contaé with its external furface;
which of thefe are arteries, and which veins, I do not know.

The fins are merely covered with a ftrong condenfed adipofe

“membrane.

Of the Fat,

The fat of this order of animals, except the {permaceti, is
what we general]y term oil. It does mot coagulate in our
atmofphere, and is probably the moft fluid of animal fats; but
the fat of every different order of animals has not a peculiar
degree of {olidity, fome having it in the fame ftate, as the Horfe
and Bird. What I believe approaches neareft to {permaceti,.
is the fat of ruminating animals, called tallow.

The fat is differently fituated in different orders of animals ;
probably for particular purpofes, at leaft in fome we can affign a.
final intention. In the animals, which are the fubject of the pre-
fent Paper,, it is found principally on the outfide of the mufcles,
immediately under the fkin, and is in confiderable quantity.
It is rarely to be met with in theinterftices of the mufcles, or in
any of the cavities, fuch as the abdomen or about the heart.

- In
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The fat is in a lefs degree in the foles of the feet, palms c-i-{the b
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In animals of the fame clafs living on land, the fat ﬂm
diffufed : it is fituated, more efpecially when old, in the inter-
ftices of mufcles, even between the fafciculi of mufcular fibres, A
and 1s attached to many of the vifcera ; but man}r parts are
free from fat, unlefs when difeafed, as the penis, fcrt‘;tumi\- 4
tefticle, eyelid, liver, lungs, brain, {pleen, &c. for nw
In fith its fitvation is rather particular, and is mﬂﬁ{'um
monly in two modes; in the one, diffufed through the Whﬁ'lgr. ’_._
‘body of the fith, as in the Salmon, Herring, Pilchard, Sprat, '.':'
&ec. ; in the other, it is found in the liveronly, asin allof:th’a o
Ray kind, Cod, and in all thofe called White-fith, there bemﬁ ~‘r /
none in any other part of the body *. The fat of fith appﬁars :.i
to be diffufed through the fubftance of the parts which contain | i, _
it, but is probably in diftiné cells. In fome of thefe fith,
where it is diffufed over the whole body, it is more in :[bme* &
parts than others, ason thebelly of the Salmon, where it is in ..
larger quutnt}r
The fat is differently inclofed in different orders of m1ihi~als
In the quadruped, thufc of the Seal kind' excﬂptﬂd‘ m &E
bird, amphibia, and in fome fifh, it is contained in" 1&6&& -'
cellular membrane, as if in bags, l:ompuﬁsﬂ of fmaller uﬁ'es}
by which means the larger admit of motion on one anbl‘ifer, L
and on their cunneﬁmg parts; which motion is in a greater nt' :
lefs degree, as is proper or ufeful. Where motion could mﬂ’iﬂi"ﬂf
no purpui’c, as in the bones, it is confined in ftill fmaller cells.

hands, and in the breafts of many animals. In this order ufaﬁi& i
mals and the Seal kind, asfaras1 }ret know, it is difpofed of in
two ways; the fmall quantity found in the cavities of the bod

* The Sturgeon is, however, an exception, having its fat in
fituaticns, and in the interflices of parts, as inother animals.
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* and interflices of parts, is in general difpofed in the fame way as
~ in quadrupeds; but the external, which includes the principal
part, isinelofed in a reticular membrane, apparently compofed of
fibres paffing in all dire@ions, which feem to confine its extent,
allowing it little or no motion on itfelf, the whole, when dif-
tended, forming almoft a folid body. This, however, is not
always the cafe in every part of animals of this order; for
under the head, or what may be rather called neck, of the Bottle-
nofe, the fat is confined in larger cells, admitting of motion.
Fhis reticular membrane is very fine in fome, and very ftrong
and coarfe in others, and even wvaries in different parts of the
fame' animal. It is fine in the Porpoife, Spermaceti, and
large Whalebone ‘Whale; coarfe in the Grampus and {mall
‘Whalebone Whale *: in all of them it is fineft on the body,
l’)emmmg coarfer towards the tail, which is compofed of fibres
without any fat : which is alfo the cafe in the covering of the
fins. This reticular net-work in the Seal is very coarfe; and
“in thofe which are not fat, when it collapfes, it looks almoft
like a fine net with {mall mefhes. This ftructure confines the
animal to a determined fhape, whereas in quadrupeds fat when
in great q'l.‘l."lﬁtltji" deftroys all {thape.

The fat differs in confiftence in different animals, anc] in dif-
ferent parts of the fame animal, 1n which its fituation 1s various.
‘In quadrupeds,fome have the external fat fofter than the internal;
and that inclofed in bones is fofteft nearer to their extremities.
Ruminating animals have that fpecies of fat called tallow, and in
their bones they have either hard fat or marrow, or fluid fat called
Neat’s-foot oil.  In this order of animals, the internal fat is the
leaft fluid, and is nearly of the confiftence of Hog’s-lard ;. the

* Where it is fine, it yiclds the largeft quantity of oil, and requires the leait
‘boiling.
ki external
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external is the common train oil ; but the Spermaceti Whale

differs from every other animal I have examined, having the
two kinds of fat jult mentioned, and another whlch 15 mtal,‘;}c
different, called fpermaceti, of which I fhall give a particular
accouut. -

What is called {permaceti is found every where in the bo;ﬂjq _
in {mall quantity, mixed with the common fat of the animal,

bearing a very fmall proportion to the other fat. In the head

it is the reverfe, for there the quantity of {permaceti is large

when compared to that of the oil, although l:h&j,r are mtxed
as in the other parts of the body

As the {permaceti is found in the "lﬂrgeﬁ: quantity in thu
head, and in what would appear on a flight view to be the cavity
of the fkull, from a peculiarity in the fhape of that bone, it
has been imagined by {fome to be the brain.

Thefe two kinds of fat in the head are contained in r:b]!s,
or cellular membrane, in the fame manner as the fat in

other animals ; but befides the common cells there are larget

ones, or ligamentous partitions going acrofs, the better to

{upport the vaft load of oil, of w Iuch the bulk of the head is

principally made up.

There are two places in the head where this oil lies; :thefc-

are fituated along its upper and lower part : between them pafs
the noftrils, and a vaft number of tendons going to the nofe and
different parts of the head.

The pureft {permaceti is cnntamed in the {malleft and leaﬂ: -5
ligamentous cells: it lies above the nnﬁrd all along the upper

part of the head, immediately under the fkin, and commen
adipofe membrane. Thefe cells refemble thofe which contain
the common fat in the other parts of the body neareft the fkin.
That which lies above the roof of the mouth, or between it

and
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and thesnoftrily is more intermixed with a ligamentous cellular
membrane,, and lies in. chambers whole partitions are perpen-
diculars  Thefe chambers are {maller the nearer to the nofe,
becoming larger and larger towards the back part of the head,
where the {permaceti is more pure. .

% This- fpermaceti, when extra&ted cold, has a good deal the
appearance ,of. the  internal ‘ftructure of a water melon, and is
found in rather {olid lumps. |

- About the nofe, or anterior part of the noftril, I difcovered
a..great many veficls, having the appearance of a plexus of
veins, fome as large as a finger.  On examining them, I found
they, wereloaded with the {permaceti and oil; and that fome
had correfponding arteries. ‘They were moft-probably lym-
phatics ; therefore I fthould fuppofe, that their contents had been
-abforbed : from the cells of the head. - We may the more
readily {uppofe this, from finding many of the cells, or cham-
bers, almoft empty; and as we may reafonably believe that
this animal had been fome time out of the feas in which it
could -procure proper food, it had perhaps lived on the fuper-
abundance of oil.

'The folid mafles are what are brought home in cafks for
fpermaceti, :
-1 found, by boiling this fubftance, that I could ealily extract
the fpermaceti and oil which floated on the top from the cellu-
lar membrane. When I fkimmed off the oily part, and let it
ftand to cool, I found that the fpermaceti cryftallifed, and the
whole became folid; and by laying this cake upon any fpongy
fubftance, as chalk, or on a hollow body, the oil drained all oft,
~ leaving the {permaceti pure and white. Thefe cryftals were
only attached to each other by edges, forming a fpongy mafs;
and by melting this pure {permaceti, and allowing it to cry-
: e 1) {tallife,
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ftallife, it was reduced in appearance to half its bulk, the cryftals
being {maller, and more blended, confequently lefs diftinét.
The {permaceti mixes readily with other oils, while it is in-
a fluid ftate, but feparates or cryftallifes whenever it is
cooled to a certain degree; like two different falts being diffolved
in water, one of which will cryftallife with a'lefs degree of
evaporation than the other; or, if the water is warm, and
fully faturated, one of the falts will cryftallife fooner than the-
other, while the folution is cooling. I wanted. to fee whether
{permaceti mixed equally well with the exprefled oils of vege~
tables when warm, and likewife feparated and cryftallifed when
cold, and on trial there feemed to be no difference. 'Wehen very
much diluted with the oil, it is diffolved:or melted by a much:

{maller degree of heat than when alone; and this is the rea--

{on, perhaps, thatit is in a fluid ftate in the living body.

If the quantity of fpermaceti is {mall in-proportion to-the’
other oil, it is, perhaps, nearly in that proportion longer in
cryftallifing ; and when it does eryflallife, the cryftals are
much fmaller than thofe that are formed where the propor~
tion of {permaceti is greater. From the flownefs with which:
the {permaceti cryftallifes when much diluted with.its oil, from.
a confiderable quantity being to-be obtained in.that way, and.

from its continuing for years to cryftallife, one would be in-

duced to think, that perhaps the oil itfelf is converted into-
{permaceti. ;

It is moft likely, that if we could difcover the exaét forny
of the different cryftals of oils, we fhould thence be able to
afcertain both the different forts of vegetable oils, expreflfed and
eflfential, and the different forts of animal oils, much better
than by any other means; inthe fame manner as we know falts
by the forms into which they fhoot.

The
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. ' The fpermaceti does not become rancid, or putrid, necarly fo

foon as the other animal oils; which is moft probably owing to
the fpermaceti being for the moft part in a folid ftate; and I
thould fuppofe, that few oils would become fo foon rancid as
they do, if they were always preferved in that degree of cold
which rendered themfolid : neither does this oil become fo foon
putrid as the fleth of the animal; and therefore, although the
oil in the cells appeared to be putrid before boiling, it was
fweet when deprived of the cellular fubftance. The fperma-
ceti is rather heavier than the other oil.

In this animal then we find two f{orts of oil, befides the
deeper feated fat; common to all of this clafs; one of which cry-
ftallifes with a much lefs degree of cold than the other, and of
courfe requires a greater degree of heat to melt it, and forms,
perhaps, the largeft cryftals of any exprefled oil we know :
yet the fluid oil of this animal will cryftallife in an ex-
treme hard froft, much fooner than moft effential oils, though
not fo foon as the exprefled oils of vegetables. Camphire, how-
ever, is an exception, fince it cryftallifes in our warmeft wea-
ther, and when melted with exprefled oil of wvegetables, if
the oil is too much faturated for that particular degree of cold,
cryftallifes exatly like fpermaceti.

In the Ox the tallow, and what is called Neat's-foot oil, cry-
ftallife in different degrees of cold. The tallow congeals with
rather lefs cold than the {fpermaceti; but the other oil is fimilar
to what is called the train oil in the Whale,

I have endeavoured to difcover the form of the cryftals of
different forts of oil; but could never determine exaltly what
that was, becaufe I could never find any of the cryftals fingle,

aud by being always united, the natural form was not diftinét.
Da - It
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It is the adipofe covering from all of the' Whale kihtﬁ:hal:
is brought home in fquare pieces, called flitches, and which,
by being boiled, yields the oil on expreflion, leaving the cellular
membrane. When thefe flitches have become in fome degree
putrid, there iffues two forts of oil; the firft'is pure, the 1aft
feems incorporated with part of the animal fubftance, ‘which
has become eafy of folution from its putridity, forming a kind
of butter. It is uu&uous to the touch, ropy, coagulates or
becomes harder by cold, fwims upon water, not being foluble
in it ; and the pure oil, feparating in' the fame manner from
this, fwims above all. bl

What remains, after all the oil is extra&ed retains a gcod
deal of its form, is almoft wholly mnvert:ble nto glue, and 'is
{old for that purpofe.

The cellular, or rather what fhould be called ﬂl&"-uniﬁﬁg
membrane in this order of animals, 1s fimilar to that in the
quadruped; we find it uniting mufcle to mufcle, and’ mufc{t '
to bone, for their eafy motion on one another.

The cellular membrane, which is the receptacle for the oi
near the {urface of the body is in general very' different from
that in the quadruped, as has been already obferved:’ '

Dfﬁi’f ﬂ'-ﬂ:ﬂt

The covering of this order of animals confifts of a cuticie
and cutis. : ' ol
The cuticle is fomewhat fimilar to that on the fole of the
foot in the human f{pecies, and appears to be made up of‘a,
number of layers, which feparate by flight putrefadtion ; but
this I fufpect arifes in fome degree from there being a fucceflion
of cuticles farmed, It has no degree of elafticity or toughnefs,
but
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But tears eafily ; nor do its fibres appear to have any particular
direction. ‘The internal ftratum is tough and thick, and in the
Spermaceti Whale its internal furface, when feparated from
the cutis, s jult like coarfe velvet, each pile ftanding firm i
its place; but this: is: not fo diftinguifthable in {fome of the
others, althouglyit'appears rough' from the innumerable per-
forations,

It is the caticle that gives the colour to the animal ; and in
parts ‘that are dark, I think, I have feen a: dirty coloured
fubftance wafthed away in the feparation of the cuticle from the
cutis, which muft be a kind of rete mucofum:. ;

The cutis in this tribe is extremely villous on its exrerml
{urface, anfwering to the rough furface of the cuticle, and forms
ing in fome parts {fmall ridges, fimilar to thofe on the human
fingers and toes. ‘Thefe villi are foft and pliable ; they float in
water, and each 1s longer or fhorter according to the fize of the
animal.  In the Spermaceti Whale they were about a quarter
of ‘an inch long; in the Grampus, Bottle-nofe and Piked
Whales, much fhorter; in all, they are extremely vafcular

The cutis feems to be the termination of the cellular mem-
brane of the bedy more clofely united, having finaler inter-
ftices, and’ becoming more compaé. = This alteration in the
texture is fo fudden as to make an evident diftinction between
what is folely: conne&ing membrane, and fkin,and is moft evi-
dent in lean animals; for in the change from fat to lean, the
{kindoes not undergo an alteration equal to what takes place
in the adipofe membrane, although it may be obferved, that
the fkin itfelf is diminithed in thickne{s. In fat animals the difs
tincion between {kin and cellular membrane ismuch lefs, the gras
dation from the one to the other feeming to be flower; for the

ceMs of both membrane and fkin being loaded with fat, the whole
has:
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has more the appearance of one uniform fubflance. This
uniformity of the adipofe membrane and fkin js moft ob=
fervable in the Whale, Seal, Hog, and the human fpecies3
and is not only vifible in the raw but in the drefled hides ; for
m drefled fkins the external is much more compact in texture
than the inner furface, and is in common very tough.

In fome animals the cutis is extremely thick, and .in fome
parts much meore fo than others : where very thick, it appears
to be intended as a defence againft the vidlence of their own
fpecies or other animals. In moft quadrupeds it is mufcular,
contraéting by cold, and relaxing by heat. Many other #ti-
-amulating f{ubitances make it contraét ; but cold is probably
that ftumulus by which dt was intended to be generally afs
felted.

The fkin is.extremély élaftic in the greateft numhcrrof qua—-__

.drupeds, and inits.contraed ftate may be faid to be rather too
{mall for the body; by this elafticity it adapts itfelf to the
¢hanges which are conftantly taking place-in the parts, and itis

from the want of it, that it becomes too large in {fome old animals.
In all animals it is more elaftic in fome parts than others, efpe=

cially in thofe where there is the greateft motion. How far thefe

variations take place in the Whale I do net exaétly know ; but
a loofe elaftic fkin in this tribe would appear to be improper as an

univerfal covering, confidering the progreflive motion of theani-
mal, and the medium in which it :moves; therefore it appears to

be kept always.on the firetch, by the.adipofe. membrane being

Joaded with fat, which does not allow thefkin to recede when cu’,
It is, however, more claftic at the fetting on of the eyelids, round

the opening of the prepuce, the nipples, the fetting on of the

fins, and under ‘the jaw, to allow of motion in thofe parts;
and
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and here there is more reticular, and lefs adipofe membrane.
But in the Piked Whale there is probably one of the moft
ftriking inftances of an elaftic cuticular contra&ion: for
though the whole fkin of the fore part of the neck and breaft of
the animal, as far down as the middle of the belly, be extremely
elaftic ; yet to render it ftill more fo, it is ribbed longitudinally
like a ribbed ftocking, which gives an increafed lateral elafti-
city. ‘Thefe ribs are, when contraed, about five-eighths of an
inch broad, covered with the common fkin of the animal; butin
the hollow part of the rib, it is of a fofter texture, with a thinner
cuticle. This part is poffefled of the greateft elafticity; why
it {hould be fo elaftic is difficult to fay, as it covers the
thorax, which can never be increafed in fize ;: yet there muft
be fome peculiar circumftance in the ceconomy of the {pecies-
requiring this firu&ture, which we as yet know nothing of.

The fkin is intended for various purpofes. It is-the univer~:
fal:covering given for the defence of all kinds of animals; and’
that it might anfwer this purpofe well, it is the feat of one of:
the fenfes..

Of the Mode.of catching their Food,

The mouths of animals are the firlt parts to be confidered!
re{pe@ing nourithment or food, and are fo much conneted!
with every thing relative to it, as not only to give good hints-
whether the food is vegetable or animal, but alfo refpeing.
the particular kind of either, efpecially of animal food:. The-
mouthi not only receives the food, but is the immediate inftru«
ment for catching it.  Asitis a compoundinftrument in many-
animals, having parts of various conftruftions belonging o it;.
B thall at prefent confider it in this tribe no further than as-

connetted
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,both J’uws, as the Porpoife and Grampuss; in others, ﬂﬁ!‘:ﬁ are. -

Bottle-nofe had forty-fix in the upper, and fifty in the lowers

‘drupeds ; but are all pmut-‘:d teeth, and - are {:ﬂmmnnly 2 good
deal fimilar. Each tooth is a dcmble cone, ane point being
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¢ Sinected twith “their 'modé of catchm?th‘t food, ‘and wm
and dif' Dfﬁg it for l::ﬂmgfw.r"r.Hlul'xav.‘.ﬂ.eélJ Ttis p r{frbﬂ)lis *ﬂh
*uurmls do nr:-t require clthcr a divifion of }he'fmﬂ ot am;
cation of 1t the “mouth, “but fwallow wHaféver théyw :
whole; for we donot find any of them Furﬁl’ﬂiéﬁ with Iiﬁt‘ti ca-
plhle of pmducmg cither effeft. The mouth in moft of this
tribe 1s well adapted for “catching - the food; the _]avﬁﬁ‘-'fprﬁii
as they go back, making the mouth prnpnrtlﬂn-ally wider than
1n many other animals. » Leerd oy l" A '.
““There is a very great vmr:t}r :n the formation of the mouths -
of this tribe of animals, which we have rn‘my opportuni‘ttesaﬁf £ 3
LIlﬂt‘Klllg1 ‘from the head being' often’ hmught home when the jf",c :
other parts of the animal “are reje@ed; a circumftance which
frequently leave5 us’ Irgnorant c:f the pamcufar igecms m‘_whmh .I.
ltb lon ed " ' A B
Sﬂme catch’ their food by' means nf tceth | wineR i i 8
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only inone jaw, asin the Spermaceti Whale ; andin’ l:hé‘lirgc : _
Bottle-nofe Whale, defcribed by DavLE, there are only-two fmall
tecth in the anterior part of the lower jaw. In the Narwhale
only two tulks in the fore part of the }.l_i;-pérr. jaw ¥ 5 while
in fome others there are none at all.  In thofe which have teeth
inboth jaws, the number in each varies confiderably ; the fmall

and in the jaws of others there are only five or fix in‘each. * =
The teeth are not divifible into différent claffesy' as in qua-

e
AT el thefe tufks to d:l.ﬁlngu:ﬂl them from common teeth. A T.yﬂ;nid:at \
kind of tooti which has no bounds fet to its growth, cx::;:ptmg bg abrafion, as
the tuk. of the Elcphnnt, Boar, Sea-horfe, Manatee, &c, s fi '1 i :
: faﬂ:enedu

' ,
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Faﬁened in the gum, the other proje&ting: they are, however,
not all exaltly of this fhape. In fome fpecies of Porpoife the
fang is flattened, and thin at its extremity ; in the Spermaceti
Whale the body of the tooth.is a little curved towards the
back part of the mouth; this is alfo the cafe in fome others.
The teeth are compofed of animal fubftance and earth, fimilar
to the bony part of the teeth in quadrupeds. The upper teeth are
commonly worn down upon the infide, the lower on the out-

~ fide; this arifes from the upper jaw being in-general the largeft.

. The fituation of the teeth, when firft formed,and their progrefs
afterWards, as far as I have been able to obferve, is very different
in common from thofe of the quadruped. In the quadruped the
teeth are formed in the jaw, almoft furrounded by the alveoli,
or {ockets, and rife in the jaw as they increafe in length; the

covering of the alveoli being abforbed, the alveoli afterwards
1_'1{&. with _th_t‘r teecls, cuvmiuﬁ thic WI_I‘U].'E.- fau:lg; but inthis tribe

the teeth appear to form in the gum, upon the edge of the jaw,
and they either fink in the jaw as they lengthen, or the alveoli
rife to inclofe them : this laft is mofk probable, fince the depth
of the jaw is alfo increafed, fo that.the teeth appear to fink
deeper and deeper in the jaw.  This formation is readily dif-
covered in jaws not full grown ; for the teeth increafe in num-
ber as the jaw lengthens, as in other animals. The pofterior
part of the jaw becoming longer, the number of  teeth in that
part increafes, the fockets becoming fhallower and fhallower,
and at laft;being only a flight deprefiion.

It would appear, that they do not fhed their tecth, nor have
they new ones formed fimilar to the old, as is the cafe with
moft other quadrupeds, and alfo with the Alligator. I have never
been able to detet young teeth under the. roots of the old

ongss and indeed the fituation in which they are firft forined

E makes



40 Mr. Huxrer's Obfervations on the

makes it in fome degree impofiible, if the young teeth follow
the fame rule in growing with the ﬂrlgmnl oncs, s tth'i
pmhably do in moft animals.

If it is true, that the Whale tribe do not ihed their teeth, it
what way are they :ﬁjpplmd with new ones, correfponding in
fize with the increafed fize of the jaw ? It would appear, that
the jaw, as it increafes pofteriorly, decaysat the fymphyfis, and
while the growth is going on, there is a conftant fucceffion of
new teeth, by which means the new-formed teeth are propor-
tioned to the jaw. The fame mode of growth is evident in the
Elephant, and in fome degree in many fith ; but in thefe laft the
abforption of the jaw is from the whole of the outfide along
where the teeth are placed. The depth of the alveoli feems to
prove this, being fhallow at the back part of the jaw, and

becoming deeper towards the middle, where they are the
deepeft, the teeth there having come to the full fize. From

this forwards they are again becoming thallower, the teeth
being {maller, the fockets wafting, and at the fymphyfis there
are hardly any fockets at all. This will make the exaﬂ: noms-
ber of teeth in any fpecies uncertain.

Some genera of this tribe have another mode of catching their
food, and retaining it till {wallowed, which is by means of the
{ubftance called Whalcbone. Of this there are two ' kinds
known; one very large, probably from the largeft Whalc yet
difcovered ; the other from a fmaller fpecies.

This whalebone, which is placed on the infide of the
mouth, and attached to the upper jaw, is one of the moft
fingular circumftances belonging to this fpecies, as they have
moft other parts in common with quadrupeds. Itis a fubftance,
I believe, peculiar to the Whale, and of the fame nature as

horn, which I fhall ufe as a term to exprefs what confli~
: tutes
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tutes hair, nails, claws, feathers, &c. it is wholly compofed
of animal fubftance, and extreinely elaftic ¥,

Whalebone confifts of thin plates of fome breadth, and infome
of very confiderable length, their breadth and length in fome de-
gree correfponding to one another; and when longeft they are
commonly the broadeft, but not always fo. (See Tab. XXII.)
Thefe plates are very different in fize in different parts of the fame
mouth, more efpecially in the large Whalebone Whale, whofe
upper jaw does not pafs parallel upon the under, but makesan
arch, the femidiameter of which is about one-fourth of the
length of the jaw. The head in my pofleflion is nineteen feet
long, the femidiameter not quite five feet: if this proportion
i1s preferved, thofe Whales which have whalebone fifteen feet
long muft be of an immenfe fize.

Thefe plates are placed in feveral rows, encompafling the
outer fkirts of the upper jaw, fimilar to teeth in other animals.
They ftand parallel to each other, having one edge towards
the circumference of the mouth, the other towards the center
or cavity. ‘They are placed near together in the Piked Whale,
not being a quarter of an inch afunder where at the greateft
diftance, yet differing in this refpect in different parts of the
fame mouth ; but in the great Whale the diftances are more
confiderable. o

The outer row is compofed of the longeft plates; and thefe
are in proportion to the different diftances between the two
jaws, fome being fourteen or fifteen feet long, and twelve or
fifteen inches broad; but towards the anterior and pofterior
part of the mouth, they are very fhort: they rife for half a
foot or more, nearly of equal breadths, and afterwards fhelve
off from their inner fide until they come near to a point at the

® From this it muft appear, that the term bone is an improper one,
E 2 outer :
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outer: the exterior of the inner rows are the longeft,. cor:
refponding to the termination ef"the declivity- of the outer; and
become fhorter and fhorter till they hardly rife above the gum.
The inner rows are clofer than the outer, and rife almoft
perpendicularly from the gum; being longitudinally ftraight,
and have ‘lefs of the declivity  than the -outer. :The
plaf{:s of the outer row literally are not ‘quite flat, but
make a ferpentine line, more efpecially in the Piked Whale
the outer edge is thicker than the inner.. All round the line
made by their outer edges, runs & {fmall white bead, which is
formed along with the whalebone, and wears down with it.. The
fmaller plates are nearly of an equal thicknefs upon both edgesi
In all of them, the termination 1s in a kind of hair, as if the
plate was {plit into innumerable fmall parts, the exterior being

the longeft and ftrongeft. i ==
The two fides of the mouth mmpofed of thefe rows meet

nearly in a pointat the tip of the jaw, and fpreador recede late-
rally from each other as they pafs back; and at their pofterior
ends, in the Piked Whale, they make a fweep inwards, and come
very near each other, juft before the opening of the cefopha-
gus, In the Piked Whale there were above three hundred in
the outer rows on each fide of the mouth. Each layer termi-
nates in an oblique furface, which obliquity inclines to the roof
of the mouth, anfwering to the gradual diminution of their
length ;5 fo that the whole furface, compofed of thefe termi-
nations, forms one plane rifing gradually from the roof of the
mouth; from this obliquity of the edge of the outer row, we
may in fome meafure judge of the extent of the whole bafe,
but not exactly, as it makes a hollow curve, which increafes

the bafe. : ) e B
' : . 'The

%




Struciure and Qeconomy of 'Whales, 33

/' "The whole furface refémbles the fkin of an animal coversd
with ftrong hair, under which furface the tongue muft imme-
diately lie, when the mouth is {hut; it-is of a light-brown
colour «in: the: Piked Whale, and 1s darker in. the' large
Whalesw .-

 In the Piked Whale, whcn the mouth is thut,  the prejecting
whalcbone remains enticely on the infide of the lower jaw, the
two jaws meeting every where along their {urface 5, but how this
iseffeéted in the large Whale 1.do not certainly knew, the hori-
zontal; plane made by the lower jaw being ftraight, as:in the
Piked Whale; but the upper jaw:being an.arch cannot be hid
by the lower. 1 fuppofe, therefore, that' a.broad upper lipy
meeting as-low as the lower jaw, covers the whole of the outer
edges of the exterior rows.

- The whalebone is continually wearing down, and renewing
in the fame propostion, . except when: the animal is growing it
is.renewed fafter,. and in: proportion to the growth.. _

The formation: of the whalebone is-extremely curious,
being in: one refpect fimilar to that of the hair, horns, fpurs,
&c.; but it has. befides another mode of gmwth am:l dtca}r,.
equally fingular.

Thefe plates form upon a thin vafcular- fubﬁanc e, not im-
medxately.adhermg to the jaw-bone; but having a more denfe
fubftance between, which is. alfo vafcular.. This {ubftance,
which may be called the nidus of the whalebone,, fends “out
(the above) thin broad: procefies, anf{wering to.each plate; on,
which the plate is formed, as the Cock’s {pur or the Bull's
horn, on the beny. core, or a tooth on its pulp ; fo that each
plate is neceffarily hollow at its growing end, the firft part cf
the growth taking place on the infide of this hollow.

. Befides-
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Befides this mode of growth, which is common to all fuch
{ubftances, it receives additional layers on the outfide, which
are formed upon the above-mentioned vafcular fubftance ex=
tended along the furface of the jaw. This part alfo forms
upon it a femi-horny fubftance between each plate, which is
very white, rifes with the whalebone, and becomes even with

the outer edge of the jaw, and the termination of its outer

part forms the bead above mentioned.’ This intermediate fub<
{tance fills up the fpaces between the plates as high as the jaw,
atts as abutments to the whalehnne, or is fimilar to the
alveolar procefles of the teeth, keeping them firm 'in thelr
places. (See Tab. XXIIIL) |

As both the whalebone and intermediate fi ubﬂ:ance are ‘con=
ftantly gmwmg, and as we muft fuppofe a determined Iengt"h
neceflary, a regular mode of decay muft be eftablithed, not
dependm g entirely on chance, or the ufe:it is put to.’ !

In its growth, three 'parts appear :to be formed; one from
the rifing core, which is the .center, a fecond on the outfide,
and a third being the intermediate {fubftance. "Thefe appear to
have three ftages of duration; -for that which formsen the
core, I believe, makes the hair, and that on the outfide makes
principally the plate of whalebone ; this, when got a certain
length, breaks off, leaving the hair projeing, becoming at
the termination very brittle; and the third, or intermediate
{fubftance, by the time it rifes as high as the edge of the fkin
of the jaw, -decays and foftens away like thc old {:‘ut.]:iu of thc
fole of the foot when fteeped in water, . il

"The ufe-of the whalebone, I fhould ‘believe, is pmnclpallp :

for the retention of the food till {fwallowed ; and do fuppofe
the fith they catch are fimall, when compared with the fize ﬂf
the mouth.

3 Th_e

.
.




Struéture and Occonomy of Whales. 3

- The cefophagus, as in other animals, begins at the fauces,
or pofterior part of the mouth; and, although circular at this
part, is foon divided into two paflages by the epiglottis pafling
acrofs ity as will be defcribed hereafter. Below its attachment to
the trachea, it paffes down in the pofterior mediaftinum, at
fome diftance from. the fpine, to which it is attached by a
broad part of the fame membrane, and its anterior furface
makes the pofterior part of a cavity behind the pericar-
dium.

Pafling through the diaphragm it enters the ftomach, andis
lined with a very thick, foft, and white cuticle, which is con-
tinued inte-the firft cavity of the ftomach.

The inner, or true coat, is white, of a confiderable denfity,
and not mufcular ; but thrown into large longitudinal folds by
the contraction. of the mufcular fibres of the eefophagus, which
are very ftrong. It is very glandular; for on its inner furface,
efpecially near the fauces, orifices of a vaft number of glands
are vifible..

The cefophagus is larger in proportion: to the bulk of the
animal than in the quadruped, although not fo much fo as it
-ufually is in fith, which we may fuppofe fivallow their food
much in the fame way. In the Piked Whale it was three
inches and an half wide.

The ftomach, as in other animals, lies on the left fide of
the body, and terminates in the pylorus towards the right:

The duodenum pafles down on the right fide, very much as
in the human fubje, excepting that it is more expofed from
the colon not croffing it. It lies on the right kidney, and
then pafles to the left fide behind' the afcending part of the
colon and root of the mefentery, comes out on the left fide,
and getting on the edge of the mefentery becomes a loofe in-

teftine,.
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teftine, forming the jejunum.  In this courfe behind the mefen~
tery it 1s expofed, as in moft quadrupeds, not being covered by it,
as in the human. The jejunum and Hium pafs along the edgeof
the mefentery downwards to the lower part of the abdomen.
The ilium near the lower end makes a’ turn towards the
right fide, and then mounting upwards, round the edge of
the mefentery, pafles a little way on the right, as high as
the kidney, and there.enters the colon, or czcum. The ce-
cum lies on the lower end of the kidné_',r, conﬁdérab]}r higher
than in the human body, which renders the ‘afcending part of
the colon thort. The cacum is about feven inches long, and
more like that of the Lion or Seal than of any other animal I

know. . i It : .
The colon pafies obliquely up the right fide, a little towards
the middle of the,abdomen ; and when as high as the ftomach,
crofles to tlic deft, and acquires a broad mefocolon : at this
part it lies upon: the left kidney, and in its paflage ,dqwn gets
more and more to the middle line of the body, When it has
reached the lower. part;of the abdemen, it paffes behind the
uterus, and along with ithe vagina,.in the female ;: between the
two tefticles, and behind the bladder and yoot of the -penis,; in
the male, bending down'to open on what is called the belly:
of the animal; and in its whole courfe it is gently couvoluted.
in thofe which have.no cacum; and; therefore can hardly be
{aid to bhave a colon,. the inteftine before its termination in the
reCtum makes the fame kind, of {weep round the other. intef~
tines, as the colon does where there is a cecum. :
' The inteftines are not large for the fize of the animal, not be-
ing larger in thofe of eighteen or twenty-four feet long than in
the Horfe, the colen not much more capacious than the jejunum
and ilium, and very {hort; a circumftance common to carni-
vorous
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vorous animals. In the Piked Whale, the length from the
ftomach to the ceecum is 28 yards and an half, length of ceecum
feven inches, of the colon to the anus two yards and three
quarters, The fmall inteftines are juft five times the length
of the animal, the colon with the cazcum a little more than
one-half the length.

Thofe parts that relpet the nourifhment of this tribe do not
all fo exattly correfpond as in land animals; for in thefe
one in fome degree leads to the other. Thus the teeth in the
ruminating tribe point out the kind of ftemach, cecum, and
colon ; while in others, as the Horfe, Hare, Lion, &c. the
appearances of the teeth only give us the kind of colon and
cecum; but in this tribe, whether teeth or no teeth, the fto-
machs do not vary much, nor does the circumftance of cacum
feem to depend on either teeth or ftomach. The circumitances
by which, from the form of one part we judge what others
are, fail us here; but this may arife from not knowing all the
circumftances. The ftomach, in all that I have examined,
confifts of feveral bags, continued from the firlt on the left
towards the right, where the laft terminates in dvodenum.
The number is not the fame in all ; for in the Porpoife, Gram-
pus, and Piked Whale, there are five; in the Bottle-nofe
feven. Their fize refpeting one another differs very confidera-
bly ; fo that the largeft in one {pecies may in another be only
the fecond. The two frft in the Porpoife, Bottle-nole, and
Piked Whale, are by much the largeft; the others are fmaller,
although irregularly fo.

The ficlt {tomach has, I believe, in all ver}' much the ﬂnpe
of an egg, with the {mall end downwards. It is lined every
where with a continuation of the cuticle from the cefophagus. In

the Porpoife the cefophagus enters the fuperior end of the fto-
I mach.
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mach. In the Piked Whale its entrance is a little way on lﬁ& .
pofterior part of the upper end, and is nbllquc LAt

The fecond flomach m the Piked Whale is very larga, anﬁ
rather longer than the firk, It is of the fhape of the Italic 8,
paffing out from the upper end of the firfk on its right fide,
by nearly as large a beginning as the body of the bag. In the
Porpoife 1t by no means bears the fame proportion to the firft,
and opens by a narrower orifice; then paffing down HlDllg the
right fide of the firft ffomach, it bends a little outwards at the
lower end, and terminates in the third. Where this fecond fto-
mach begins, the cuticle of the firft ends. The whole of the in-
fide of this ftomach is thrown into unequal rugé:, appearing like
a large irregular honeycomb, In the Piked Whale the rugse
are longitudinal, and in many places very deep, fome of them
being united by crofs bands; and in the Porpoife the folds are very
thick, mafly, and indented into one another. ‘This ftomach
E}pens nto the third by a round contracted orifice, which does
not feem to be valvular.

The third ftomach is by much the fmalleft, and appears
to be only a paffage between the fecond and fourth. It has no
peculiar ftruéture on the infide, but terminates in the fourth
by nearl:,r as large an opening as its beginning. In the Por= 3
poife it is not above one, and in the Bottle-nofe abﬂut ﬂvc E
inches long. .

The fourth ftomach is of a confiderable fize; but agouil
deal lefs than either the firft or fecond. In the Piked Whale -‘
it is not round, but feems flattened between the fecond and g
fifth. In the Porpoife it is long, pafling in a ferpentine courfe
almoft like an inteftine. The internal furface 1s regular, bue =
villous, and opens on its right fide into the fifth, by a round
opening {maller than the entrance from the third. Rk T
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+ . The fifth ftomach is in the Piked Whale round, and in the
Porpoife oval ; it is fmall, and terminates in the pylorus, which
has little of a valvular appearance. Its coats are thinner than
thofe of the fourth, having an even inner furface, which is
<commonly tinged with bile. '

The Piked Whale and, I believe, the large Whalebone
Whale, have a cacum; but it is wanting in the Porpoife,
Grampus, and Bottle-nofe Whale.

The ftructure of the inner {urface of the inteftine is in fome
very fingular, and different from that of the others.

The inner furface of the duodenum in the Piked Whale is
thrown into longitudinal rugz, or valves, which are at fome
diftance from each other, and thefe receive lateral folds. The
duodenum in the Bottle-nofe {wells outinto a large cavity, and
might almoft be reckoned an eighth ftomach; but as the gall
duéts enter-it I thall call it duodenum.

The iuner coat of the jejunum, and ilium, appears in irre-
gular folds, which may vary according as the mufcular coat of
the inteftine ats: yet I do not believe, that their form de-
pends intirely on that circumf{tance, as they run longitudinally,
and take a ferpentine courfe when the gut is thortened by the
contraction of the longitudinal mufcular fibres. The inteftinal
canal of the Porpoife has feveral longitudinal folds of the inner
coat paffing along it, through the whole of its length. In the
Bottle-nofe the inner coat, through nearly the whole track of the
inteftine, is thrown into large cells, and thefe again fubdivided
into {maller ; the axis of which cells 1s not perpendicular to a
tranfverfe feCtion of the inteftine, but oblique, forming pouches
with the mouths downwards, and aéting almoft like valves,
when ‘any thing is attempted to be pafled in a contrary di-
retion ; they begin faintly in the duodenum, before it makes

F 2z 1ts
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its quick turn, and terminate near the anus, ‘The colon and
reGtum have the ruge very flat, which feems to depend in-
tircly on the contration of the gut. _

The reftum near the anus appears, for four or five inches,
much contraéted, is glandular, covered by a foft cuticle, and
the anus {fmall. :

I never found any air in the inteftines of this tribe; nor
indeed in any of the aquatic animals.

The mefenteric artery anaftomofes by large branches.

There is a confiderable degree of uniformity in the liver of this
tribe of animals. In fhapeit nearly refembles the human, but is
not fo thick at the bafe, nor fo fharp at the lower edge, and is
probably not o firm in its texture. The right lobe is the largeft
and thickeft, its falciform ligament broad, and there is a large
fiffure between the two lobes, in which the round ligament
pafles. The liver towards the left is very much attached

to the flomach, the little epiploon being a thick fubftance.

There is no gall-bladder ; the hepatic duét is large, and enters
the duodenum about feven inches beyond the pylorus. /

The pancreas is a very long, flat body, having its left end
attached to the right fide of the firft cavity of the ftomach :
it pafles acrofs the fpine at the root of the mefentery, and near
to the pylorus joins the hollow curve of the duodenum, along
which it is continued, and adheres to that mteftine, its duct
entering that of the liver near the termination in the gut.' i .

Although this tribe cannot be faid to ruminate, yet in the
number of ftomachs they come neareft to that order ; but here
I fufpelt that the order of digcfﬁun is in fome degree inverted.

In both the ruminants, and this tribe, I think it muft be allowed

that the fir{t ftomach is a refervoir. In the ruminants the pre-

cife ufe of the fecond and third ftomachs is perhaps not known'j
g but
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but digeftion is certainly carried onin the fourth; while in this
tribe, I imagine, digeftion is performed in the fecond, and the
ufe of the third and fourtls is not exaétly afcertained.

The cecuny and colon do not affift in pointing out the nature
of the food and mode of digeftion in this tribe. The Porpoife
which has teeth, and four cavities to the ftomach, has no cae-
eum, fimilar to fome land animals, as the Bear, Badger,
Racoon, Ferret, Polecat, &c.; neither has the Bottle-nofe a
cecum which has only two {mall teeth in the lower jaw ; and
the Piked Whale, which has no teeth, has a caecum, almoit
exactly like the Lion, which has teeth and a very different kind
of ftomach.

The food of the whole of this tribe, I believe, 1s fith;
probably eachi may have a particular kind, of which it is
fondeft, yet does net refufe a variety. In the {temach of the
large Bottle-nofe, I found the beaks of fome hundreds of
Cuttle-fith. In the Grampus I found the tail of a Porpoife ;
fo that they eat their own genus. In the ftomach of the Piked
Whale, I found ' the bones of different fith, but particularly
thofe of the Dog-fith. From the fize of the cefophagus we
may conclude, that they do not fwallow fith {o large in- pro-
portion to: their fize as many fith do, that we have reafon
to believe take their food in the fame way : for fith often at-
tempt to fwallow what is larger than their ftomachs can at one
time contain, and part remains in the cefophagus. till the reft is
digefted.

The epiploon on the whole t5 a thin membranes on the
right fide it is rather a thin net-work, though on the left it is a
complete membrane, and near to the ftomach of the fame fide
becomes of a confiderable thicknefs, efpecially between the

two fisft bags of the ftomach. It has little or no fat, except
what
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what {lightly covers the veflels in particular parts. Itisattached
forwards, all along to the lower part of the different bags confti- '
tuting the ftomach, and on the right to the root of the mefen=
tery, between the ftomach and tran{verfe arch of the colon, firft
behind to the tranfverfe arch of the colon and root of the me-
fentery, then to the pofterior furface of the left or firft bag of
the ftomach, behind the anterior attachment. In fome of this
tribe there is the ufual paflage behind the veflels going to the
liver, common to all quadrupeds 1 am acquainted with ; but in
others, as the {mall Bottle-nofe, there is no fuch paffage,
which by the cavity behind the ftomach in the epiploon of thm
animal becomes a circumf{cribed cavity.

The fpleen is involved in the eplpluun, and is very {mall fa.}r i
the fize of the animal. There are in fome, as the Porpoife,
one or two {mall ones, about the fize of a nutmeg, often {imal-
ler, placed in the epiploon behind the other. "Thefe are fome-
times met with likewife in the human body.

The kidnies in the whole of this tribe of animals are con=
glomerated, being made up of fmaller parts, which are only
connected by cellular membrane, blood-vefiels, and duéts, or
jnfundibula; but not partially connected by continuity of fub-
ftance, ‘as in the buman body, the Ox, &c.: every portion isof
a conical figure, whofe apex is placed towards the center of
the kidney, the bafe making the external furface; and: each:is
compofed of a cortical and tubular {ubftance, the tubular ter=
iinating in the apex, which apex makes the mamilla. Each
mamilla has an iufundibulum, which is long, and at its be-
ginning wide, embracing the bafe of the mamilla, and becom=:
ing f{maller. Thefe infundibula unite at. laft, and form, the
ureter. 'The whole kidney is an oblong flat body, broader
and thicker at the upper end than the lower, and' has! the

appearance
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appearance of being made up of different parts placed clofe
together, almoft like the pavement of a {lreet.

‘The ureter comes out at the lower end, and pafles along to
the bladder, which it enters very near the urethra.

‘The bladder 1s oblong, and {mall for the fize of the animal.
In the female the urethra pafies along to the external fulcus or
vulva, and opens juft under the clitoris, much as in the human
fubject.

Whether being inhabitants of the water makes fuch a con-
firu@ion of kidney neceflary I cannot fay; yet one muft fup-
pofe it to have fome connection with fuch fituation, fince we
find it almoft uniformly take place in animals inhabiting the
water, whether wholly, as this tribe, or occafionally, as the
Manatee, Seal, and White Bear: there 1s, however, the {fame
firuure in the Black Bear, which, I believe, never inhabits
the water. This, perhaps, fthould be confidered m another
light, as nature keeping up to a certain uniformity in the
ftrufure of fimilar animals ; for the Black Bear in conftruétion
of parts is, in every other refpet as well as this, like the
‘White Bear.

The capfule renales are {mall for the fize of the animal,
when compared to the human, as indeed they are in moft ani-
mals. They are flat, and of an oval figure; the right lies on
the lower and pofterior part of the diaphragm fomewhat higher
than the kidoey ; the left is fituated lower down, by the fide
of the aorta, between it and the left kidney. They are com-
poled of two fubftances ; the external having the direttion of
its fibres or parts towards the center ; the internal feeming more
nniform, and not having {fo much of the fibrous appearance.

The blood of animals of this order is, I believe, fimilar to
that of quadrupeds; but I have an idea, that the red globules

alre
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are in larger pmpurtmn. I will not pretend to determine ht:w‘fnr
this may affift in keeping up the animal heat; but as thefe ani-
mals may be f{aid to live in a very cold climate or atmnfphure;;'
and fuch as readily carries off heat from the body, thﬁy mnj'?
want fome ‘help of this kind.

It is certain that the quantity of blood in t'h15 tribe and in.
the Seal is comparatively larger than in the quadruped, and

therefore probably amounts to more than that of any uther
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kaown animal.
This tribe differs from fifh in having the red blood carried
to the extreme parts of the body, fimilar to the quadruped. .
The cavity of the thorax is compofed of nearly the {fame
parts as in the quadruped: but there appears to be fome dif-
ference, and the varieties in the different genem are greater.
‘The general cavity 1s divided into two, as in ¢he quadrupbd,
by the heart and mediaftmium. 1
The heart in this tribe; and in the Seal, is -pa'obabljr Iaa-ggr
ia proportion to their fize than in the quadruped, as alfo the
blood-veflels, - more efpecially the veins. Ity
‘The heart is inclofed 1n its perlcardlum, which is attached |:ry
a broad furface tothe diaphragm, asin the human body. Itis
compofed of four cavities®, two auricles, and two ventricles s
it is more flat than in the quadruped, and adapted to the fhape
of the cheft. The auricles have more fafciculae, and thcﬁ: L
pafs more acrofs the cavity from fide to fide than i many m;h.er; i
animals; befides, being very mufcular; they. are very elaftic,

J".
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'
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# As the circulation js a pcmnnept part of thl‘: :un{htutmn rcfp:&mg t]:te
elais to which the animal belongs, and as the kind of heart correfponds with the
circitlation, thefe thould be confidered in the clafing of animals. Thus H‘G aﬂ.
animals -whole hearts have .enly’ “ene’ cavity, ‘others with two, three, armdf‘quﬁ
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for Eﬂﬁiﬁ'fﬁ‘&{}hfd they contrat again very confiderably. There
is nothing vncommon or particular in the ftruture of the ven-
tricles, in the valves of the ventricles, or in' that of the arteriés.

The general ftructure of the arteries refembles that of other
animals; and where parts are nearly fimilar, the diftribution is
likewife fimilar. The aorta forms its ufual curve, and fends

- off the carotid and fubclavian arteries.

Animals of this tribe, as has been obferved, have a greater
proportion of blood than any other known, and there are many
arteries apparently intended as refervoirs, wherealarger quantity
of arterial blood {eemed to be required 1n a part, and vafcularity
could not be the only objet. Thus we find, that the intercoftal
drteries divide into a vaft number of branches, which runin a
ferpentine courfe between the pleura, ribs, and their mufcles,
making a thick {ubftance fomewhat fimilar to that formed by the
{permatick artery in the Bull. Thofe veffels, every where lining
the fides of the thorax, pafs in between the ribs near their arti-
culation, and alfo behind the ligamentous attachment of the ribs;
and anaftomofe with each other. The medulla fpidalis is fur-
rounded with a net-work of arteries in the fame manner, more
¢fpecially where it comes out from the braing where a thick {ub-
{tance is formed by their ramifications and convolutions ; and
thefe veflels moft probably anaftomofe with thofe of the thorax.

The fubelavian artery in the Piked Whale, before it pafies
over the firft rib, fends down into the cheft arteries which
affift in forming the plexus on the infide of the ribs; I am not
certain but the interiial mamimary arteries contribute to form
the anterior part of this plexus. The motion of the blood in
fuch muftbe very flow; the ufe of which we do not readily fee.
The defeending aorta {ends off the intercoftals, which arc very
large, and give branches to this plexus; and when it has reached

the abdomen, it fends off, as in the quadruped, the different
G branches
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hranches to the vifcera, and the lumbar arteries, which mlﬂg— I
wife very large for the fupply of that valt mafs of rrl:suft,:]g.‘E J
which moves the tail. B

In our examination of particular parts, the fize of whlch is
generally regulated by that of the whole animal, if we have nuir..
been accuftomed to {ee them in thofe which are fmall or middle-;
fized, we behold them with aftonithment in animals fo fac,
exceeding the common bulk as the Whale. Thus the heart
and aorta of the Spermaceti Whale appeared prodigious, being
too large to be contained in a wide tub, the aorta mea-
furing a foot in diameter.  When we confider thefe as applied
to the circulation, and figure to ourfelves, that probably ten.
or fifteen gallons of blood are thrown out at one ﬁ:ﬂke,__éjad': .
moved with an immenfe velocity through a tube of a foot dia-
meter, the whole idea fills the mind with wonder. ., i

. 'The veins, .1 believe, have nothmg particular in thﬂr ﬁruc-
ture, excepting in parts requiring a peculiarity, as in the{old&' %
of the {kin on the breaft in the Piked Whale, where their elafti-

city was to be increafed. o, L

Of the Larynx. b

The larynx in moft animals living on land is a mmpounch
organ, adapted both for rcfplratmn,deglutltmn, and found, which
laft is produced in the ations of refpiration ; but in this tribe:
the larynx, Ifuppofe, is only adapted to refpiration, as we do '!
know that they have any mode of producing found. >
It is compofed of os hyoides, thyroid, cricoid, and two ary- if.
tenoid n::artthgcs, with the eplglntns It varies very much in _1_'
ftrufture and fize, when compared in animals of different
genera. Thefe cartilages were much fmaller in the Bottle-
nofe of twenty-four feet long, than in the Piked Whale of
feventeen feet, while the os hyoides was much larger. T
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* In the Bottle-nofe, the os hyoides is compofed of three
bones, befides two whofe ends are attached to it, being placed
above the os hyoides, making five in all. In the Porpoife, Piked
Whale, &c. it is but one bone, flightly bent, having a broad
thin procefs pafling up, which is a little forked: it has no
attachment to the head by means of other bones, as in many

quadrupeds.
The thyroid cartilage in the Piked Whale is broad from fide

to fide, but not from the upper to the lower part: it has two

lateral procefles, which are long, and pafs down the outfide of
the cricoid, near to its lower end, and are joined to it much as
in the human fubje&. Thefe differ in fhape in different ani-

mals of this tribe.

- The cricoid cartilage is broad and flat, making the pofterior

~and lateral part of the larynx, and is much deeper behind, and

laterally, than before. It 1s extremely thick and ftrong, flat-
tened on the pofterior furface, and hollowed from the upper
edge to the lower. It terminates by a thick edge on the poifte-
rior part above, but irregularly at the lower edge, in the carti-
lages of the larynx.

- The two arytenoid cartilages are extremely projefting, and
united to each other till near their ends ; are articulated on the
upper edge of the cricoid, but fend down a procefs, which
pafles on the infide of the cricoid, being attached to a bag in the
Piked Whale, which is formed below the thyroid and before the
cricoid cartilages ; they crofs the cavity of the larynx obliquely,
making the paffage, at the upper part, a groove between them ¢
the cavity at this place {wells out laterally, butis very narrow
between the anterior and pofterior furfaces. The paflage above
between the arytenoid and thyroid cartilages is wide from fide

to fide, and is continued down on the outfide of the procefles of
G2 the
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the arytenoid mrnlzg:, as well as between them, endmglb%
the thyroid, which is folliculated on its inner ﬁmfamm,thl
fore part of the cricoid cartilage. -4 Oy <
"The epiglottis makes a third part of the paffage,.and compleats
the glottis by forming it into a canal, in feveralof this tribes:
but in the Piked Whale it was not attached to the two arytenoid:
cartilages, but only in contad, or inclofing them at their bafey,
{o as to make them form a complete canal. '
I could not obferve any thing dike a thyvoid gland
From the glottis and epiglottis being {o connedted as to make
but .one canal, and from the thyroid and cricoid cactilages”
being fo flattened in fome between the anterior and pofterior
furface, the paffage through thefe parts is very dmall or con-
tra&ed ; but the trachea fwells out again into a very confidera-
ble fize. Its larger branches are in proportion to the trunk,
and enter the lungs at the upper.end along with the bloods
veflels, _ XIS

Gf the LH?FS’I. : J.

The lungs are two oblong ‘bodies, one on each fide of the
cheft, and are not divided into fmaller lobes, as in the human:
fubjet. They are of confiderable length, but not fo deep. 1
between the fore and back part, as in the quadruped, fromthe
heart being broad, flat, and of it{elf filling up the fore part of
the cheft. They pafs further down on the back part thanin the:
quadruped, by shich their fize is increafed, and rife higherup:
in the cheft-than the entrance of the veflels, coming.to a point: %
at the upper end. From the entrance of. the veflels they are’
connected downwards, along their whole inner edge, by adtrong’
attachment (in which there are in fome lymphatic glands) tos

the
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the pofterior mediaftinum. = The lungsare extremely elaftic in

their fubftance, even {o much fo as to fqueeze out any air that
may be gthrown into them, and to become almoft at once a
folid mafs, having a good deal the appearance, confiftence, and
feel of an ox’s fpleen. The branches of the bronchiz which
ramify -into the lungs have not the cartilages flat, bat rather
rounded; a conftruion which admits of greater motion be-
tween each.

The pulmonary cells are {maller than in quadrupeds, which
may make lefs air neceflary, and they communicate with each
other, which thofe of ‘the quadrupsd do not; for by blowing
mto one branch of the trachea, not only the part to which it
immediately goes, but the whole lungs are filled.

As the ribs in this tribe do not completely make the cavity
of the thorax, the diaphragm has not the fame attachments as
in the quadruped, ‘but is connected forwards to the abdominal
mufcles, which: are very ftrong, being a mixture of mufcular
and tendinous fibres.

The pofition of the diaphragm is lefs tranfverfe than in the
quadruped, pafling more obliquely backwards, and coming very
low on the fpine, andhigher up before; which makes the cheft
longeft in the dire&tion of the animal at the back, and gives.
room for the lungs to be continued along the fpine.

The parts immediately concerned in nfpiration are extremely
firongs the diaphragm remarkably fo. The reafon of this
muft at once appear ; it neceffarily requiring great force to ex-
pand in a denfe medium like water, efpecially too when the
vacuity is to: be filled with one which is rarer, and is to water a
fpecies of vacuum, the prefure -being much greater on the
external furface than the counter-preflure from within. But

* expiration on the other hand muft be much more eafily per-

R
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formed ; the natural elafticity of the parts themfelves, with
the preflure of the water on the external furface of the body,
being greater than the refiftance of the air from within, will
both tend to produce explratmn without any immediate a&mu' i
of mufcles.

The dlaph ragm, in thefe animals, appearsto be the pnnc:pal
agent in infpiration; and the cavity of the thorax not hcmg mn= 3
tirely furrounded by bony parts, is of courfe lefs eafily expan-:icd,
and the apparatus for its expanfion in all dlreﬂ:mns, as in the
quadruped, does not exift hépe. o

The Blow-bole, or Paffage for the Air.

As the nofé in ever}r animal that breathes air is a common
paflage for the air, and is alfo the organ of {melling; I {hall =
defcribe it in this tribe as inftrumental to beth thefe purpofes. « =

There is a variety in fome fpecies of this animal whichis, T
believe, peculiar to this order ; that is, the want of the fenfe of
fmelling ; none of thofe which I have yet examined having
that fenfe, except the two kinds of Whalebone Whale: fuch of
courfe have neither the olfaory nerves, nor the organ ; there-
fore, in them, the noftrils are intended merely for refpiration;
but others have the organ placed in this paflage as in nther
animals. . ; _

The membranous portion of the pofterior noftrils is nn_e canal;
but when in the bony part, in moft of them, it is divided F
Into two; the SpErmaCﬁti Whalc, hawever, is an exce]:l:i@n.’f
through the anterior foft parts, opening by two orifices, as in 3
the Piked Whale ; but'in others, it unites again in the mem
branous part, making externally only one orifice, as in ;the i

: Porpoife,

!l
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Porpoife, Grampus, and Bottle-nofe. At its beginning in the
fances, it 1s a roundifth hole, furrounded by a ftrong fphin&er
mufcle, for grafping the epiglottis; beyond this, the canal
becomes larger, and opens into the two paffages in the bones.
of the head. This part is very glandular, being full of fol-
licles, whofe du&s ramify in the furrounding fubftance, which
appears fatty and mufcular like the root of the tongue, and
thefe ramifications communicate with one another, and contain
a vifcid flime..

In the Spermaceti Whale, which has a fingle canal, 1t is
thrown a little to the left fide. After thefe canals emerge
from the bones near the external opening, they become
irregular, and have feveral fulci paﬁing out laterally, of
irregular forms, with correfponding eminences. The ftruc-
ture of thefe eminences is mufcular and fatty, but lefs muf-
-E'I.][HI‘. thﬁn tI‘n:_ tcrt‘s,guo of a quaﬂrupcﬂ_

In the Porpoife there are two fulci on each fide; two large
and two f{mall, with correfponding eminences of different
fhapes, the large ones being thrown into folds. The Spermaceti
Whale has the leaft of this ftructure; the external opening in
it comes farther forwards towards the anterior part of the head,
and is mnfequentl}f longer than in others of this order. Near
to its opening externally, it forms a large {ulcus, and on
each fide of this canal is a cartilage, which runs nearly its
whole length. In all that I have examined, this canal, for-
wards from the bones, is intirely lined with a thick cuticle of
a dark colour.

In thofe which have only one external opening, it is tranf-
verfe, as in. the Porpoife, Grampus, Bottle-nofe and Sperma-
ceti. Whale, &c.; where double, they are longitudinal, as in
the Piked Whale, and the large Whalebone Whale..” Thefe

openings
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np-eumgs ot a pa{’[“agwe for the air in' ref] piratiori fo 1'11&‘ ﬁb‘ﬁf k
the Iungs, for it would be nnpl::-ff'h]e for thefe animals to
_ breathe air I:hmugh the mouth; mde&ﬂ I‘bﬂ]‘iﬁve, the huma’ﬁ_‘
fpemes alone breathe by the mouth, ancf in thém it is moﬁT
from habit; for in quadrupeds the Eplglfﬁ:tlﬁ cnnﬁu&s t
air into the nofe.

In the whole of this tribe, the fituation of the opening
the upper furface of the head is well adapted for this purpof:‘:
being the firft part that comes to the furface of the water in
the natural progreflive motion of the ammal therefore it is T
be confidered PrHlCIp’Ilf}" as a rcfplratary org'm, and wht:re ll?
contains the nrgan of {mell, .that is only fecﬂnﬂar}r. |

As the animals of th1s order do not live in the medmm w!ﬁch
they mf'plre, the organs cnnduiﬂng the air to the luu are in
fome fort particularly conftruéted, that the water in whlcfl
they live may not interfere with thc air they breathe, '

The pm_]e&mg glums, which has been defcribed, paﬁ}:s iiito
the puﬂenur noftrils, by which means it croffes the faun:es, di= i
wdmg them into two paffages. ‘The enlargement at'the terml- -
nation of the glottis, obferved in fome of them, would fc:m i
to be intended to prevent its retraction ; but, as it feems con-
fined to the Purpmfa and Grampus, it may, Pﬂrhaps, m the:h ;.-

anfwer fome other purpofe.

‘The beginning of the pofterior nuﬁ;u!s, whlch anf{wers to the
palatum molle in the quadruped, havinga l'phm&er, the” lot-
tis is grafped by it, which renders its fituation ftill more iécure,
and the paffages through the head, acrofs the fauces an& along the 1
trachea, are rendered one continued canal; this union of glottis
and epiglottis with the pofterior noftril, making on[y a kmd of %
joint, admits of motion, and of dilatation and contraftmn of tha i
fauces, in deglutition, from the eprglottls moving more in D.I'.'

out of the pofterior noftril,

This
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This conftrution of parts anfwers a purpofe fimilar to that
-of the epiglottis in the quadruped ; it may be confidered as the
epiglottis and the arytenoid cartilages joining, to make a
tubular or eylindrical epiglottis, inftead of a valvular one.

‘The reafons why there fhould be fo peculiar a conftruction of
parts: do not at firlt appear; but we certainly fee by it an
abfolute guard placed upon the lungs, that no water fhould get
into them,

.. This tribe being without the proje&ting tongue of the qua-
«druped, and wanting its extenfive: motion, and the power
of fucking things into the mouth; may probably require
the conftrution between the air and lungs to be more perfeét;
but how far it is fo, I will not pretend to fay.

.+ The fize of the Brain differs much in different genera of ¢his
tribe; and likewife in the. propertion. it. bears to the bulk of
thetwan_lma_l. In the Porpoile, 1 believe, it is largeft, and
perhaps in that refpect comes neareft to the human.

The fize of the cerebellum in proportion to that of the cere~
brum:is {maller in the human fubje& than in any animal with
which I am acquainted. In many quadrupeds, as the Horfe,
Cow, &c. the difproportion in . fize between cerebellum and
cerebrunris not great, andin this tribe it is flill lefs; yet not
{o {fmall as in the bird, &ec.

The whole brain in this tribe is compact, the anterior
jpart of the cerebrum not proje&ting fo far forwards as in-either
the quadruped or in the human fubjeét; neither is the medulla
«oblongata. fo. prominent, but flat, lying in a kind of hollow
made by the two lobes of the cerebellum. :

‘The brain is compofed of cortical and medullary fubftances,
very diftin&ly marked; the cortical being, in colour, like ths
gubular fubftance of a -kidney; the medullary, very white.

' H Thefe
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Thefe {'ubﬂat:ces are ‘nearly in the fame pmﬂor‘tmn as m?her
human brain. The two lateral ventricles afe large,’ and in”
thofe that have olfadtory nerves are not cnntmued into them’
as in many' quadrupeds ; nor dn thc.yxw:nd fu ‘much outwafds’
as in the human fubje&, but pafs’ clofc rourid the pnﬂehnr
ends of the thalami nervorum opticorum. The thalan‘n them-
felves are large; the corpora ftriata’ fmall; the crura ‘of the
fornix are continued along the windings of the ventricles, mu‘ch‘
as in the human fubje€. The pléxus ‘chorgides i is atthche:d to
a ftrong membrane, which covers'the thalami nervnrum opti=
corum, and pafles through the ‘whole courfe of thc ventricle,
much as in the human fubjeét.” :

The fubftance of the brain is more vifibly ﬁbrm!s- than - I
ever faw it in any other animal, the fibres paffing from the 'ven-
tricles as from a center to the' mr«uumf-rancc, which fibrous
texture is alfo continued through' the cortical fubftance. * The
whole brain in the Piked Whale weighed four pounds ten
ounces. :

The nerves going out from the brain, I believe, are fit milar
to thofe of the quadruped, except in the want of the ulfaé'tnry
uerves in the genus of the Porpoife. B N

The medulla {pinalis is much {maller in proportion to the
fize of the body than in the human fpecies, but {till bears fome
proportion to the quantity of brain; for in'the Porpoife, where
the brain is largeft, the medulla {pinalis 1s largeft ; yet this did
not hold good in the Spermaceti Whale, the fize of the me-
dulla {pinalis appearing to be proportionally larger than the
brain, which was fmall when cnmpared to the fize of the
animal. " It has a cortical part in the center, and terminates
about the twenty-fifth vertebra, beyond which is the cauda
equina, the dura mater going no lower. The nerves which go

. off,
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‘off from the medulla fpinalis are more uniform in fize than in
‘the quadruped, there being no fuch inequality of parts, nor
any extremities to be {u pplied except the fins.

The medulla {pinalis -is more fibrous in its ftru&ure than in
other animals ; and when an attempt 1s made to break it longi~
tudinally, it tears with a fibrous appearance, hut raufverfel]r
it breaks irregularly. ‘ - .
. The dura mater lines the fkull, and forms in fome the three
procefles anfwerable to the divifions of the brain, asin the hu-
man fubjet; but in others, this'is bone. Where it covers the
mﬁdulla {pinalis, -1t .differs from iall the, quadrupeds I am ac-
qtmmtcd with, inclofing the medulla: clofely, and the nerves
immediately. paffing out through it at the lower part, as they
do.at the upper, fo that the cauda equina, as it forms, is on
the outfide of the dura mater. _ 1

‘As the Organs of Senfe are vanouﬂv t"urmed in different ani-
mals, fitted for the various modes of impreflion; and as the

:modes are either increafed or varied, according to circumf{tances
which make no part of the fenfe itfelf, but which are necef-
fary for the ceconomy of the animal, we find the fenfes in this
tribe’ varied in their conftruétion, and in fome a fenfe is even
wholly wanting.

.. The organs of fenfe, which appear to'be adapted to every
mode of life, arc thofe of touch and tafte; but thofe of {mell,
dight, and hearing, probably require to be varied according to
circumftances. Thus {mell may be increafed by a mode of
impregnatiou, hearing by the vibration of different mediums,
and fight by the different powers of refrattion of different me-
diums.; therefore, as animals are intended by nature to be dif-
ferently ciccumftanced, fo are the {fenfes formed.

H 2 i of
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Of the Senfe of Touch.

The cutis in this tribe appears, in general, particularly WEIP
calculated for fenfation ; the whole furface being covered with
yilli, which are {o many veflels, and we muft fuppofe, nerves.
Whether this ftruture is-only neceflary for acute fenfation, ot
whether it is neceflary for common fenfation, where the cuticle
1s thick, and confifting of many layers, I do not know. We may
obferve, that where it is necefiary the fenfe of touch fhould be
accurate, the villi are ufually thick and long, which probably
is neceffary, becaufe in moft parts of the body, where the more
acute fenfations of touch are required,” fuch parts are covered

by a thick cuticle. '‘Of this the ends of our fingers, toes, and
the foot of the hoofed animals, are remarkable examples. © 10

W hether this fenfe 1s more acute in water, Lam not ﬁe;tam,.,
but thould imagine it is. 1
I

Of the Senfe of Tafe. 3

"The tongue, which is the organ of taf¥e, 15 alfo cndnwe&f
with the fenfe of touch. It is likewife to be counfidered) in:
the greateft number of animals, as an inftrument for mecha-
nical purpofes; but probably lefs {o in this tribe than any other
However, even in thefe, it muft have been formed with' this
view, fince, merely as an organ of tafte, it would only have re=
quired furface, yet is a projeéting body endowed with motion.
In fome, it is better adapted for motion than in others; and I
fhould fuppofe this to be requifite, on account of the difference
in the mode of catching the food, andin the a&t of {wallowing.
It is moft projeéting in thofe with teeth, probably for the better
conducting,
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eonducting the food, ftep by ftep, to the cefophagus; whereas,
it does not feem fo neceflary to have fuch management of the
tongue in thofe which have no teeth, and' catch their food by
merely opening the mouth, and f{wimming upon it, or by
having their prey carried in by the water. ' In.the Porpoife'and
Grampus it 15 firm ‘in texture, .compofed of mufcle and fat,,
being pointed and ferrated on its edges, like that of the Hog.

In the Spermaceti Whale the tongue was almoft like a feather-
bed. In the Piked Whale it was-but gently raifed, hardly. having
any lateral edges, and its tip projeting but httle, vet, like
every other tongue, compofed of mufcle and fat.. The extent
between the two jaw bones in this Whale was very confidera-
ble, taking inthe whoele width of the head or upper jaw, and
of courfe including the whalebone. This extent of furface,
between jaw and jaw, having but little projeftion of tongue,
is almoft flat from fide to. fide, 1s: extremely elaftic when con-
trafted, and throws the inner membrane into.a vaft number of
very {mall folds, that run: parallel to:-one another, but which
are again thrown. into a clofe ferpentine courfe by the elafticity
of the part in a contrary dire@ion. From the tongue being
capable of but little motion, there is only a fmall mafs of
mufcle réquired ; and from the thinnefs of the jaw bones; the
diffance between the lower furface of the mouth: and external
furface of the fkin is but {mall; and:this fkin being ribbed, and
very elaftic, is capable of confiderable diftention, by which the
eavity of the mouth can be enlarged.

The tongue of the large Whalebone Whale, T thould fup-
pofe, rofe in the mouth confiderably; the two jaws at the
middle being kept at fuch a diftance on account of the whale-
boue, fo that the {pace between, when the mouth is fhur, muft
be filled up by. the tongue.

of
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'+ In this tribe of animals there is fomething very remarkable
in what relates to the fenfe of fmelling’; ‘nor hiave'l ‘been able
to diféover the particular mode by which it is performed, 00
When we confider thefe animals as quadrupeds, and only
conftructed differently in external form for progreffive mo- i
tion through water, we muft fee that it was neceflary that all
‘the fenfes fhould correfpond with this medium: we muft
therefore be at alofs to conceive how they fmell, fince we may
wobferve, that the organ for fmelling water, as in fith, is very
different from that formed to {iiell air; and as we muft fuppofe
this tribe .are only to {imell water,  being the medium in which
fuch odoriferous particles can be diffufed, we fhould expe@®
“their organ'to be fimilar to that of fifh; butin that cafe nature
-would have been obliged to'have attached the nofe of a fith to
an animal conftruéted like a quadruped ; ‘and it is contrary to
.the laws which 'areceftablifhed ' in the animal creation teo mix
sparts of different animals togerher, ! _re
In many of this tribe thereisno organ of fméll atall ; :11'1-:11
‘thofe which have fuch an organ, it is not that of a fith, therefore
probably not calculated to fmell water. It becomes difficult, there-
fore, to account for the manner in which {uch animals fmell the
water; and why the others fhould not have had fuch an organ %,

* Is the mode of fimelling in filh fimilar to tafting in other animals? Or :!: the

air contained in the water impregnated with the odoriferous parts, and this a
the filh fmells? If fo, it is fomewhat fimilar to the breathing of filh, it'ndt
sheing the water which produces thie effedt there, but the air contained in it
This T proved by experiments, and is mentioned by Dro Prigsveey, | 1
" yavhich,
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whichi, 1" believe, is li-écu‘iiar to the large and fmall Whale--
bone Whales.

“ Although it is not the external air which they ml’pire that
prnduces fm&ll I believe 'itVis the air retained in the noftril
out of ‘the current of refpiration, which by being meregnated
with' t_hE _t}dnnfcmus particles ‘contained in the water duri ring the
att of blowing, is applied to the organ: of fmell. It might be
fuppofed,’ that they could fmell the air on the furface of the
water ’byfieﬁﬂr}r_ ilifpiratit}n, as animals do on land ; and pro-

‘bably they may: but this will not give them the power to

{mell the odoriferous particles of their prey in the water at any
depth ; and as their organ is not fitted to be affected by the ap-
plication of water, and as they. cannot. fuck.water into thenoftril,
without the'danger of its paffing into the lungs, it cannon
be by its application to this organ:/that they are enabled to {mell..
- Some have the power of throwing the water from the mouth
through. the noftril, and with fuch. fosce as to raife it thirty
feet high: this muft an{wer fome 1mportant purpafe, although
not immediately evident to us.

. " As the organ appears to'be formed to fmell air only, and'as
I.conceive the {fmelling of the external air could not be of ufe
as a fenfe. 1.therefore believe, that they do not {fmell in in{pi-
ration ; yet let: us confider how they may.be fuppofed to {mell
the odoriferous particles of the water.

The organ of fmell is out of the diret road of “the current
of air in infpiration; it is alfo out of the current of water
when they {pout; may we not fuppofe then, that this finus
contains air, and as the water pafies in.the alt of throwing it
out, that it impregnates-this refervoir- of air, which imme~
diately affects the fenfe of {mell. . This operation is probably
performed in the time of expiration, becaufc it 1s faid that this

water
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water is fometimes very offerifive; but all this I, tmiy rg;wn as
.conjecture. sotki 8

- If the above folution is juft, then only thofe ‘Wl]lﬁh rharﬂthu
organ of {mell can fpout, a faé worthy of enquiry.. -0 0
The organ of {mell would appear to be lefs n@ﬁﬁﬂiﬁ'}!_i_n thefe,

animals than in thofe which live in air, fince fome are wholly.

deprived of it; and the organ in thofe which have it'is ex-.
tremely {mall, when cdmparﬂd with that of ether :mi;mh, asy
well as the: nerve which is to receive the imprefl 100y 28, was. i
ebferved above. /1 | ‘ rarly widod N
G aedt Hhogeit NS
Qf the Senfe of Hearing. - R
. ‘The ear is conftructed: much upon the fame pnnmpla as in tﬁ‘& 3
-quadrupﬁd but as it differs i feveral refpeéts, which mm =
- ceflary to particularife, to convey a perfeét idea of it. the whole:
{hould be defcribed.: As this would exceed the limits of thisPa-
per, 1 fhall content myfelf with a general defcription, taking,
notice of thofe material points in which it differs from that of
the quadruped . ] wnoiton (N
This organ confifts of the fame parts as in the quadrup&,d;
an - external ‘opening; with a ' membrana tympani, an Euf
chian' tube, a tympanum with its procefles, and the fm
boues. ' There is no external proje&tion forming a funnel, bug
merely an external opening.,” “We can eafily aflign a reafofy
why there fhould be no projefting ear, as 1t would interfere
with progreflive motion ; but the reafon why it is not formed
as in birds, is not fo evident; 'whether the percuffions of was
ter could be collected into one point as air, 1 cannot fay. The
tympanum is conftruéted with irregularities, fo much like
thofe of an external ear, that I' could fuppofk it to have a fimia
dar effect, - 210y
The
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. The external opening begins by a fmall hole, fcarcely percep-
tible, fituated on the fide of the head a little behind the eye. It is
much longer than in other animals, in confequence of the fize of
the head being fo much increafed beyond the cavity that contains
the brain. It paffes in a ferpentine courfe, at firft horizontally,
then downwards, and afterwards horizontally again, to the mem-
brana tympani, where it terminates. In itswhole length it is com-
pofed of different cartilages, which are irregular and united toge-
ther by cellular membrane, {o as to admit of motion, and probably
of lengthening or fhortening, as the animal is more or lefs fat.

The bony part of the organ is not fo much inclofed in the
bones of the fkull as in the quadruped, confifting commonly
of a diftin& bone or bones, clofely attached to the fkull, but
in general readily to be feparated from it; yet in fome it fends

off, from the pofterior part, procefles which unite with the fkull.
It varies in its fhape, and 1s compoied of the immediate organ

and the tympanum.

.. The immediate organ 1s, in point of fituation to that of the
tympanum, f{uperior and internal, as in the quadruped. The
tympanum is open at the anterior end, where the Euftachian
tube begins.

© The Euftachian tube opens on the outfide of the upper part
of the fauces: in fome higher in the nofe than others;
higheft, I believe, in the Porpoife. From the cavity of the
tympanum, where it is rather largeft, it pafles forwards and
inwards, and near its termination appears very much fafcicu-
lated, as if glandular. '

The Euftachian tube and tympanum communicate with feve-
ral finufes, which pafling in various directions {urround the
bone of the ear. Some of thefe are cellular, fimilar to the
‘cells of the maftoid procefs in the human fubje&, although
not bony. There is a portion of this cellular ftrutture of a

1 parti-
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particular kind, being white, ligamentous, and each part i'atiien
rounded than having flat fides®., One of the fnuf‘tﬁ paﬂ'ﬂg’
out of the t}rm panum clofe to the membrana tympani, goes al
little way in the fame diretion, and communicates WH:h al
number of cells. o ol
* The whole funéion of the Euftachian tube i is perhaps not’
known; but it is evidently a du from the cavity of the ear,
or a paflage for the mucus of thefe parts; the external bpeﬁm‘g*
having a particular form would incline us to believe, that fome-’
thing was conveyed to the t}rmpﬂnum SR NI ©
The bony part of the organ is very hard and brittle, ren-
dering it'even difficult to be cut with a faw, without its ¢hip-
ping into pieces. That part which contains the immediate or-!
gan is by much the hardeft, and has a very f{mall portion of
animal fubftance in it; for when fteeped in an acid, what re=
mains is very foft, almoft like a jelly, and laminated.  ‘The
bone is not only harder in its f{ubftance, but there s on iﬁ‘a‘
whole more folid bone than' in the correfponding pa:ts of qua-
drupeds, it being thick and maﬂ"_',r )
The part containing the tympanum is a thin bone, coiled
upon itfelf, attached by oneend to the portion which containg
the organ ; and this attachment in fome is by clofe conta&
only, ‘as in the Narwhale ; in' others, the bones run into one
another, as in the Bottle-nofe and Piked Whales. i
The concave fide of the tympanum is turned towards the
organ, its two cdges being clofe to it; the outer is irregular,
and in many only in conta&, d4s in the Porpoife: while in

# Thefe communications with the Euftachian tube may be compared to a large.
bag on the bafes of the fkull of the Horfe and Afs, which is a lateral fivell nf
the membranous part ¢f the tube, and when diftended wﬂl contain nearly a
quart, ) g

! others
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others the union is by bony continuity, as in the Bottle-nofe
Whale, leaving a paflage on which the membrana tympani
is ftretched, and another opening, which is the communica-
tion with the finufes.

The furface of the bone containing the immediate organ op-
pofite to the mouth of the tympanum is very irregular, having a
number of eminences and cavities. The cavity of the tym-
panum is lined with a membrane, which alfo covers the fmall
bones with their mufcles, and appears to have a thin cuticle.
This membrane renders the bones, mufcles, tendons, &c.
very obfcure, which are feen diftinétly when that is removed.
It appears to be a continuation of the periofteum, and the
only uniting fubftance between the {mall bones. Befides
the general lining, there is a plexus of veflels, which is

thin and rather broad, and attached by one edge, the reft being
loofe in the cavity of the tympanum, lomewhat like the plexus

choroides in the ventricles of the brain. The cavity, we may
fuppofe,; intended to increafe found, probably by the vibration
of the bone ; and from its particular formation we can eafily con-
ceive, that the wvibrations are conduéted, or refleted, towards
the immediate organ, it being in fome degree a fubftitute for
the external ear.

The external opening being {maller than in any animals of
the fame fize, the membrana tympani is nearly in the fame
proportion. . In the Bottle-nofe Whale, the Grampus, and
Porpoife, it is {mooth and concave externally, but of a parti-
cular conftruétion on the inner furface; for a tendinous pro-

cefs, paffes from it towards the malleus, converging as it pro=
, alle |

ceeds from the membrane, and becoming thinner till its infertion
anto that bone. ' I could ot difcover whether it had any muf-

cular fibres which could affed the adion of the malleus. In
6l Lz the
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the Piked Whale, the termination of the external opening;
inftead of being fmooth and concave, is proje&ting, and re=
turns Back into the meatus for above an inch in length; is
firm in texture, with thick coats, is hollow on its infide; and
its mouth communicating with the tympanum; one fide E-e_fng
fixed to the malleus, fimilar to the tendinous procefs which
goes from the infide of the membrana tympanti in the others. -

A little way within the membrana tympani, are placed the
{inall bones, which are three in number, as in the quadruped;
Malleus, Incus, and Stapes; butin the Bottle-nofe Whale there
is a fourth, placed on the tendon of the Stapedzeus mufcle:
Thefe bones arc as it were {ufpended between the bone of the
tympanum, and that of the immediate organ.

The malleus has two attachments, befides that with the in-
cus; one clofe to the bone of the tympanum. which, i the
Porpoife, is only by conta&, but in others by a bony union 3
the other attachment is formed by the tendon, above defcribed,
being united to the inner f{urface of the membrana tj'mpam.
Its bafe articulates with the incus,

The incus is attached by a fmall procefs to the tympanum,
and is fufpended between the malleus and ftapes. The procefs
by which it articulates with the ftapes is bent towards that
bone.

The ftapes ftands on the veftibulum, by a broad oval bafe.
In many of this tribe, the opening from fide to fide of the

ftapes is {o {riall as hardly to give the idea of a flirrup.
- The mufcles which move thefe bones are two in number,
and tolerably ftrong. One arifes from that projeting part of
the tympanum which goes to form the Euftachian tube, and
running backwards is inferted into a {mall depreflion on the
anterior part of the malleus, The ufe of this muicle feems to
be
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be to tighten the membrana tympani; but in thofe which have
the malleus anchylofed with the tympanum, we can hardly
conjecture its ufe. The other has its origin from the inner
furface of the tympanum, and paffing backwards is inferted
into the ftapes by a tendon, in which I found a bone in the
large Bottle-nofe. This mufcle gives the ftapes a lateral mo-
tion. What particular ufe in hearing may be produced by
the aion of thefe mufcles, I will not pretend to fay; but we
muft fuppofe, whatever motion is given to the bones muft
terminate in the movement of the ftapes.

The immediate organ of hearing is contained in a round,
bony procefs, and confifts of the Cochlea and Semicircular
Canals, which fomewhat refemble the quadruped ; but, befides
the two fpiral turns of the cochlea, there is a third, which

makes a ridge within that continued from the foramen rotun-
dum, and follows the turns of the canal.

The cochlea is much larger, when compared with the femi-
circular canals, than in the human fpecies and quadruped.
. 'We may reckon two paflages into the immediate organ of hear-
ing, the foramen rotundum, and foramen ovale. They are at a
greater diftance than in the quadruped.  The foramen rotundumy
is placed much more on the outer furface of the bone, and not
in the cavity of the bony tympanum; but may be faid to com-
municate with the {furrounding cellular part of the tympanum.
The foramen rotundum, which is the beginning of one of
thefe turns, appears to be only one end of a tranfverfe
groove, which is afterwards clofed in the middle, forming a
canal with the two ends open; fo that this foramen appears
to have two beginnings; but the other opening is probably

only a paffage for blood-veflels going to the cochlea.
From
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From this foramen begins the inner turn of the cothliﬂ,q
which is the largeft, efpecially at its beginning; the other
begins from the veftibulum. The cochlea is a fpiral canal coiled
within itfelf, and divided into two by a thin {piral bony plate,
which is compledted in the recent {ubjédt, and forms two per=
feét canals. ; 4

In the recent fubje&, the foramen rotundum is lined with
the membrane of the tympanum, which terminates in a blind
end, forminga kind of membrana cochlez. The other open=
ing, in the recent fubje, communicates with the fpiral turn,
beyond the membranous termination of the foramen rotundum.

The foramen ovale has a little projection  inwards all round,’
on which the ftapes ftands: within this is the veﬂib_ﬁlu,m;‘-_a
which is common to the cther {piral turn of the cochlez, and

the femicircular canals; this canal of the cochlea pafifes out
firft in a direftion contrary to its general courfe, but foon,

makes a turn into the fpiral. It is round, and not merely a
divifion of the cochlea into two by a {feptum, but has a mems=,
brane of its: own, which is attached to the thin bony plate,
and lines that part of the cochlea in fuch a manner as to re-:
tain its ftructure when the bone is removed.. The cochlea in,
{fome compleats one turn and an half; in others, more. It m
not a fpiral-en a plane, or cylinder, but on a cone. :

1 have already obferved, that by looking in at the foramcﬁ
rotundum, we fee two '{fmall ridges; the uppermoft is the
fwell of the canal from the veftibulum juft defcribed ; the.
lower ridge, which is alfo a canal, may be obferved juft.to
pafs along the foramen belonging to this canal, clofe to the
feptum between the twoj aieircumftance, I believe, peculiar
to this tribe. Its beginning is clofe to the veftibulum, but does.
not open from it, and pafles along the firft defcribed {piral !

turn, &
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torn to its apex: when opened, it appears to be a canal full
of {mall perforations, probably the paflages of the branches
from the auditory nerve.

This bony procefs has feveral perforations in-it 3 one of them
large, for the paffage of the feventh pair of nerves. The fize
of the portio mollis, before its entrance into the organ, is very
large, and bears no proportion to that which enters. The
paflage for this nerve 1s very wide, and {eems to have an irre-
gular blind conical, and fomewhat {piral, termination; its
being fpiral arifes from the clofenefs to the point of the cochlea.

In the terminating part there are a number of perforations
nto the cochlea, and one into the femicircular canals, which
afford a paffage to the different divifions of the auditory nerve..
There 15 a. confiderable foramen in its anterior fide near the

bottom, ‘for the paflage of the portio dura, and which is con-
tinued backward to the cavity of thec cympanum near the ftapes,

and emerges near the pofterior and upper part of this bone.

't vy Of 2be Organ.of Seeing..

The eye i this tribe, of animals: is conftructed upon nearly
the fame principle as that of quadrupeds, differing, however,
-in fome circumftances; by which it is probably better adapted
{to fee;in the medium through which the light is to pafs. It
'1squpon . the whole fmall for the fize of the animal,. which
would lead to the {uppofition, that their locomotion is not
greal:'; for,. I believe, animals that {wim- are in this re{peét
fimilar to: thefe that fly; and as this tribe come to the furface
of the medium in which they live, they may be confidered in
the fame  view with birds which foar; and we find, birds
Y IP that
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that ﬂ}r to great heights, and move through a confiderable
fpace, in fearch of food, have their eyes larger in Proporhm‘:
to their fize. 18

The eyelids have but little motion, and da not confift of
loofe cellular membrane, as in quadrupeds, but rather of the com=
mon adipofe membrane of the body ; the connexion, however,
of their circumference with the common integuments is
loofe, the cellular membrane being lefs loaded with oil, which
allows of a flight fold being made upon the furrounding parts
in opening the eyelids. This is not to an equal degree in them
all, being lefs {o in the Porpoife than in the Piked Whale. -

The tunica conjunétiva, where it is refleéted from the eyelid
to the eyeball, is perforated all round by fmall orifices of the
ducts of a circle of glandular bodies lying behind it.

The lachrymal gland is fmall ; its ufe being fupplied by thofe
above-mentioned ; and the fecretion from them all, I believe,

to be a mucus fimilar to what is found in the Turtle and Cro-
codile. ‘There are neither punéta nor lachrymal du&, fo that
the fecretion, whatever it be, is wafhed off into the water.
The mufcles which open the eyelids are very ftrong: they

take their origin from the head, round the optic nerve, which
in fome requires their being very long, and _:m:' fo broad as
almoft to make one circular mufcle round the whole of the
interior ftraight mufcles of the eye itfelf. They may be di-
vided into four; a fuperior, an inferior, and one at each
angle: as they pafs outwards to the eyelids, they diverge and
become broader, and are inferted into the infide of the eyelids
almoft equally all round. They may be termed the dilatores of
the eyelids; and, before they reach t[l:lr infertion, give off
the external ftraight mufcles, which are fmall, and inferted
into the {clerotic coat before the tranfverfe axis of the eye:

thefe

!
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thefe fnay be named the elevator, depreflor, adduor, and ab-
duétor, and may be diffe&ted away from the others as diftin&
mufcles. Belides thefe four geing from the mufcles of the
eyelid to the eye itfelf, there are two which are larger, and in-
clofe the optic nerve with the plexus.  As thefe pafs outwards
they become broad, may in fome be divided into four, and
are inferted into the fclerotic coat, almoft all round the eye,
rather behind its tranfverfe axis.

The two oblique mufcles are very longs they pafs through
the mufcles of the eyelids, are continued on to the globe of
the eye, between the two fets of ftraight mufcles, and at
their infertions are very broads; a circumftance which gives
great variation to the motion of the eye.

The fclerotic coat gives fhape to the eye, both externally
and internally, as in other animals ; but the external fhape and
that of the internal cavity are very diflimilar, arifing from
the great difference in the thicknefs of this coat in different

parts. The external figure is round, except that it 1s a little
flattened forwards; but that of the cavity is far otherwife,
being made up of fe&tions of various circles, being a little
lengthened from the inner fide to the outer, a tranfverfe fetion
making a fhort ellipfis.

In the Piked Whale the long axis is two inches and three~
quarters, the fhort axis two inches and one-eighth,

The pofterior part of the cavity is a tolerably regular curve,
an{wering to the difference in the two axifes; but forwards,
near the cornea, the fclerotic coat turns quickly in, to meet
the cornea, which makes this part of the cavity extremely flat,

and renders the diftance between the anterior part of the fcle-
K rotic
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rotic coat and the bottom of the eye not above an mch and.
1?

a quarter. - i
In the Piked Whale the fclerotic coat, at'its pofterior part,
is very thick: near the extreme of the fhort axis it was
half an inch, and at the long axis enec-cighth of an inch
thick. In the Bottle-nofe Whale, the ‘extreme of the fhort
axis was half an anch thick, and the extremes of the long axis
about a quarter of an inch, or half theother. 3
The {clerotic coat becomes thinner as it approaches to its
union with 'the cornea, where itis thin and foft. It isextremely
firm in its texture, where thick, and from a tranfverfe feGion’
would {eem to be compofed of tendinous fibres, intermixed
with fomething like cartilage; in this feétion four paffages for
veflels remain open. This firmnefs of texture precludes all
effett of the ftraight mufeles on the globe of the eye, by alter-
ing its fhape, and adapting its focus to different diftances of’
objects, as has been fuppofed to be the cafe in the human eye.!
The cornea makes rather a longer ellipfis than the ball of the
eye; the fides of which are not equally curved, the upper:
being moft confiderably fo. It is a fegment of a ::1rnl¢ fumewhat..
{maller than that of the eyeball, is {oft and very flaccid. = - !
The tunica choroides refembles that of the quadruped ; -;n'ndj -
its inner furface is of a filver Ime.,' without any nigrum pig-
mentum. . Tiaup
‘T'he nigrum pigmentum r.‘mly covers thn clhar}' pmceﬁ?s
and lines the infide of theiris.” JIRE )
The retina appears to be nearly ﬁm;lar to that of the qua-s
diuped. y orld
The arteries going to the coats of the eye form a plexhs
pafling round the optic nerve, refembling, in its appearance, that
of the {permatic artery in the Bull and fome other animals,

The
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The cryftalline humor refembles that of the quadruped ;
But whether it is very convex or flattened,. I cannot determine,
thofe I have examined having been kept too long to preferve
their exaét thape and-fize. The vitreous humor adhered to the
retina at the entrance of the optic nerve.,

The optic nerve is very long in fome {pecies, owing to the vaft
width of the head. :

I fhall not at prefent confider the eye in animals of this tribe,
as it refpe&s the power of vifion, that bein g performed on a ge-
neral principle common to every animal inhabiting the water ;
more efpecially as I am only mafter of the conftrution and for-
mation of the eye, andnot of the fize, thape, and denfities of the
humors; yet, from reafoning, we muft fuppofe them to cor-
refpond with the fhape of the eye, and the mediem through
which thelight is to.pafs..

Of the Paris of Generation,

The parts of generation in both- fexes of this order of ani-
mals come nearer in form tothofe of the ruminating than of any
others ; and this fimilarity i1s, perhaps, more remarkable in the
female than in the male; for their tituation in the male muft
vary on-account of external form, as was before obferved.

The tefticles retain the fituation in which they were formed,
as'in thofe quadrupeds in which they never come down into the
ferotum.  They are fituated near the lower part of the abdo-
men, one on each fide, upon the two great depreflors of the
tail. At this part of the abdomen, the tefticles come 1n contact
with the abdominal mufcles anteriorly. i

The vafa deferentia pafs direly from the epididymis behind
the bladder, or between. it and the retum, into the urethras

Kz and
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and there are no bags fimilar to thofe called veficule fem‘iuhles-

in certain other animals. i

The ftruéture of the penis is nearly the fame in them all,
and formed much upon the principle of the quadruped. It is
made up of two crura, uniting intoone corpus cavernofum, and
the corpus fpongiofum feems firft to enter the corpus caver-
nofum. In the Porpoife, at leaft, the urethrais found nearly
in the center of the corpus cavernofum ; but towards the

glans feems to feparate or emerge from it, and hecoming a

diftiné& {pongy body, runs along its under furface, asin qua~
drupeds. ‘The corpus cavernofum in fome is broader from the
upper part to the lower than frem fide to fide ; but in the Por-
poife has the appearance of being round, becoming {maller for-
wards, fo as to terminate almoft in a point fome diftanee from
the end of the penis. The glans does not {pread out as in- many
quadrupeds, but {eems to be merely a plexus of veins covering:
the anterior end of the penis, yet is extended a good way fur-
ther on, and is in fome no more than one vein deep.

The crura penis are attached to two benes, which are nearly
in the fame fituation and in the fame part of the pelvis as thofe
to which the penis is attached in quadrupeds; but thefe bones
are only for the infertion of the crura, and net for the fupport of
any other part, like the pelvis in thofe animals which have
pofterior extremities, neither do they meet at the fore part, or
join the vertebrae of the back. Vas

The erettores penis are very ftrong mufcles, having an angm
and infertion {imilar to thefe of the human fubject

The acceleratoies mufcles are likewife very ftrong ; and there
15 a ftrong and long mufcle, arifing from the anus, and paffing
forwards to the bulb of the penis, that runs along the under

furface of ‘the urethra, and is at laft loft or inferted in the cor=
pus

s e e e
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pus fpongiofum.  This mufcle draws the penis into the pre-
puce, and throws that part of the penis that is behind its in-
fertion ito a ferpentine form. It is common to moft ani-
mals that draw back the penis into what is called the fheath,
and may be called the retractor penis.

In  all .the females which 1 have examined, the parts of
generation' are very uniformly the fame; confifting of the
external opening, the vagina, the two horns of the uterus,
Fallopian tubes, fimbrie, and ovaria,

The external opening is a longitudinal fht, or oblong open-
ing, whofe edges meet in two oppofite points, and the fides
are rounded off, {o as to form a kind of fulcus. The {kin and
parts on each fide of this fulcus are of a loofer texture than on
the common furface of the animal, not being loaded with oil,
and allowing of {uch mation of one part on another as admits
of dilatation and contraCion. The vagina pafles upwards and
backwards towards the loins, fo that its direGion is diagonal
refpecting the cavity of the abdomen, and then divides into the
two horns, one on each fide of the loins; thefe afterwards
terminating - in: the Fallopian tubes, to which the ovaria are
attached. From each ovarium there 1s a fmall fold of the
peritoneum, which pafles up towards the kidney of the fame
fide, as in moft quadrupeds,

- 'The infide of the vagina is f{mooth for about one-half of its
length, and then begins to form fomething fimilar to valves
projefting towards the mouth of the vagina, each like an os
tincee 3 thefe are about fix, feven, eight, or nine in number.
Where they begin to form, they hardly go quite round, but
the laft are complete circles. At this part too the vagina be-
comes {maller, and gradually decreafes in width to its termi-
pation. | ‘From the laft proje&ting part, the paffage is conti-

- nued
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nued up to the opemng of the two horns, and the umcr' i'nrw
face of this laft part is thrown into longitudinal ruge, which'
are continued into the horns.  Whether this: laft part is to jn‘%
reckoned common uterus or vagina, and that the laft valvular
part is to be confidered as os tincze, I do not know ; but from .
its having the longitudinal ruge, I am inclined to think it
is uterus, this ftructure appearing to be intended for diftin&ions
The horns are an equal divifion of this part; they makea
gentle turn outwards, and are of confiderable length.  Their
inner furface is thrown into- longitudinal rugwe, without any
fmall protuberances for the cotyledons to form upen, as in
thofe of ruminating animals; and. where they tﬂrmlﬂﬂtﬂ, the
Fallopian tubes begin. i
In the Bottle-nofe Whale, where the Fallopian tubes opened
into the horns of the uterus, they were furrounded by pendu-
lous bodies hanging loofe in the horns. palib 34
‘The Fallopian tubes, at their termination in the uterus, are
remarkably {mall for fome inches, and then begin to dilate
rather fuddenly; and the nearer to the mouth the more this
dilatation increafes, like the mouth of a French horny the ter=
mination-of which is five or fix inches in diameter. They. are
very full of longitudinal rugz through their whele lenggh. i1
‘The ovaria are oblong bodies, about five inches in lengths .
one end attached to the mouth of the Fallopian tube, and the
other near to the horn of the uterus. They are irrcgulair.‘c:n'
their external furface, refembling a capfula renalis or pancreas.
‘They have no capfula, but what is formed by the long Fa.[p
lopian tube. arad W «
How the male and female copulate, I do net know ;- but. it
1s alledged, that their pofition’in the water 1s ereft at that
time, which 1 can readily fuppofe may be true; for otherwife,
if
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if the connexion is long, it would interfere with the a& of
refpiration, as in any other pofition the upper furface of the
heads of both could not be at the furface of the water at the
fame time. However, as in the parts of generation they moft
refemble thofe of the ruminating kind, it is pofiible they may
likewife refemble them in the duration of the act of copula-
tion ; for, 1 believe, all the ruminantsare quick in this aé.

Of their uterine geftation I as yet know nothing; but it is
very probable, that they have only a fingle young one at a time,
there being only two nipples. This feemed to be the cafe with
the Bottle-nofe Whale, caught near Berkeley, which had been
feen for fome days with one young one following it, and they
were both caught together.

The glands for the fecretion of milk are two; one on each
fide of the middle line of the helly at its lower part. The

_ pofterior ends, from which go out the nipples, are on each

fide of the opening of the vagina, in {mall fulci. They are
flat bodies lying between the external layer of fat and abdo=
minal mufcles, and are’ of confiderable length, but only one-
fourth of that in breadch. They are thin, that they may not
vary the external fhape of the animal, and have a principal
du&, running in the middle through the whole length of the
gland,and collecting the {maller lateral duéts,which are made up
of thofe ftill {maller. Some of thefe lateral branches enter
the common trunk in the direGtion of the milk’s paflage, others
in the contrary direction, efpecially thofe neareft to the termi.
nation of the trunk in the nipple. The trunk is large, and
appears to ferve as a refervoir for the milk, and terminates exter-
nally in a projection, which is the nipple. The lateral por~
tions of the fulcus which inclofes the nipple, are compofed of
parts loofer in texture than the common adipofe membrane,

which is probably to admut of the elongation or projection of
the
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the nipple. On the outfide of this there is another fmall!
fiflure, which, I imagine, is likewife intended to give greater,
facility to the movements of all thefe parts I

The milk i1s probably very rich; for in that caught near
Berkeley with its young one, the milk, which was tafted by,
Mr. Jenner and Mr. Lubrow, Surgeon, at Sodbury, was
rich like Cow’s milk to which cream had been added. “/i)

The mode in which thefe animals muft fuck would appear
to be very inconvenient for refpiration, as either the mother or:
young one will be prevented from breathing at the time, their
noftrils being in oppofite direions, therefore the nofe of one
muft be under water, and the time of {ucking can only be be-
tween each refpiration. The a& of fucking muft likewife be
different from that of land animals ; as in them it is performed
by the lungs drawing the air from: the mouth backwards into
themfelves, which the fluid follows, by being forced into the
mouth from the preflyre of the external air on its furfaces;
but in this tribe, the lungs having ne conpexion with the
" mouth, fucking muft be performed by fome aftion of the

mouth itfelf, and by its having the power of expanfion. . .
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WEXPLANATION QF THE PLATES.
PLATE XVI
This fith is called a Grampus: it was caught in the mouth

of the river Thames, in the year 1759, and brought up te
Wefltminfter Bridge in a barge. It was twenty-four feet long.

PLATE. XVII.

Auuthp'r {pecies of Grampus, which was caught in the river
“Thames, Efteen years 2g0: It was eighteen fect long.

PLATE XVIIL

Fig. 1. A ﬁﬂwﬂ of Battle-nofe. Whale : the Delphinus
Dclphls pf Linyzvus. It was caught upon the fea-coaft, near
Bc:k,ele ¥ ‘where it had’ been feen for feveral days, following its
mother, and was talen almig with the old one, and fent up to
me whole, for examination, by Mr, JENwER, Surgeon, at
Berkeley.t The old one was eleven feet long.

Fig. 2. The head of the fame Whale as fig. 1. to thew the
fhapetof the blow-hale; which s tean{verfe, and almoft ferni-
cirgular. e s

_!: arn o4 -~ BRI T.E  X1X.

The‘ tﬂc-nﬂ‘ﬁ: Whale defcribed by Dare. 1t is fimilar to
that of Plate XVIIL in its general form, but has only two
{mall pointed teeth in the fore part of the upper jaw, and is

rather lighter coloured on the belly. It was caught above
| Lz e London
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London Bridge in the year 1783, and became the property of
the late Mr. Alderman PucH, who very politely allowed me
to examine its ftruture, and to take away the bones. It was

twenty-one feet long,

PLATE XX,

Fig. 1. The Balzna Roftrata of FaBricivus, or Piked Whale..
It was caught upon the Dogger Bank.. It had met with fome
accident between the two lower jaws under the tongue, in:
which part a confiderable colle@tion of air had taken place, fo
as to raife up the tongue and its attachments into-a round body:
in the mouth, projeting even beyond the jaws. This ren-
dered the head fpecifically lighter than the water, fo that it
could not fink, and therefore was eafily caught.

It was feventeen feet long, and was brought to St. Gwrge s
Fields, where 1 purchafed it. ‘The dorfal fin having been cut
off clofe to the back, is therefore only marked by a dotted lige.

Fig. 2. A view of the tail, to fhew its breadth.

PLATE XXI.

Includes the external parts of generation, with the relative
fituation of the anus and the nipples, of the Bal@na Roftrata..

Fig. 1. The labia pudendi {pread open, expofing the meatus
urinarius, vagina, and anus, which in a natural ftate are all
concealed, there only appearing a long flit, the two edges of
which are in contaét.

AA. The labia pudendi.

B. The clitoris.

C. The meatus urinarius,

D. The

i
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. D. The opening of the vagina.

E. The anus.

Fig. 2. The fulcus, in which the left nipple lies, fpread open,
and the nipple itfelf expofed to view.

Fig. 3. The fulcus of the right nipple, in a natural ftate,
only appearing like a line.

Fig. 4. A fulcus near to the nipple, which is {pread open to
thew the infide. This fulcus, I conceive, gives a freedom to
the motion of the fkin of thefe parts, {o as to allow the nipple
to be more freely expofed.

Fig. 5. The fame {ulcus on the oppofite fide, clofed up.

PLATE XXIL

A fide view of one of the plates of whalebone of the Ba-
Izena Roftrata.

A. The part of the plate which projeéts beyond the gum.

B. The portion which is {unk into the gum.

€C. A white fubftance, which furrounds the whalebone,
forming there a projeéting bead, and alfo pafling between the
_plates, to form their external lamelle.

DD. The part analogous to the gum.

E. A flethy fubftance, covering thejaw bone, and on which
the inner lamella of the plate 1s formed,

F. The termination of the plate of whalebone in a kind of
hair.

PLATE XXIII

Fig. 1. A perpendicular feftion of feveral plates of whale-
bone in their natural fituation in the gum; their inner edges,
or fhorteft terminations, are removed, and the cut edges of the

plates feen from the infide of the mouth,
The
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The upper part thews thﬁ rough furfane:fogme.d by thb‘ lﬁiq
termination of e'u:h plate of whalebone,  iune sd BLHS
< The middle part ‘thews the al&aﬂce. the ;llnl'ﬁ Qf" Mm

are from each other. j4s sk slggin sdy Bas

- The lower part fhews the w‘mta ﬁ:bﬁamm Lwhmh, they
grow, and alfo the bafis on which they ftand, i& Yo, :

“'Pig. 2. An outline confiderably inagnified, Jtd;fhenr the mﬁt
-::If' ‘growth of the plates, and of thewhite antermediate; fuhﬂam_

© A, The middle layer of the plate, which’ ‘m.tﬁormad.;qrm iy
pulp or cone that paflfes up in the centre-of the-plates They
termination of ‘this layer formsthe hair. | | ingi odT 2 i 1l

B. One of the outer layers, wluch grows, or is formed fmm
the intzrmediate white fubftance.

CCCC. The intermediate whitefubftance, Enmmwﬁtﬁﬁ:h
are continued along the middle layer, and form tluaﬁmw
the phfe of whalcbone. . . V2 ihiq'Y |J 10 & i

D Thc nutlme cif‘ {anﬁther ) ,, e of whalel

to che juw bone, il i S
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