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XXIII. ObJ^ervagio7ws vpon Sni4talsj, coenmon:Jy 
called Smphibiovs by Atuthors. Pre§ented 
by Dr Parfons F. Ro S. 

Read 3une 26, oTn H E followi-ng remarks, which I have 
I766* I the }wonour to lay before this learned 

Society, were occafioned by a conver-Eation that paXed 
between me and a gentleman -well acquainted wltll 
natural hiRory, however miRaken in the fubjedc 
lzefore us. His opinion was, that amphibious animals 
lived more in the water than on the land : but I believe 
the contrary will appear by the fequel of this treatiSe. 

If we confider the words ̂ ,c4s; and j$&, from 
which the term amphlbious is derived; we {hould 
underIland that animals, having this title, ffiould be 
capable of livlng as well by land or in the air, as by 
water, or of dwelling in either conRantly at will; but 
it will be diEcult to fitld any animal that can fuliil thxs 
definition, as being equally qualified for either; and 
in claisng creatures of this kind, authors are much 
divided and fometimes miCaken. 

Now if any natural hiRorian fhould deduce his 
dillind;tioli of this claSs, from the firudrure or charac- 
teriRic of any part of the animal, I think he would 
be a little out of the way; becaufie the term compreZ 
hends nothing but whit regards its living in both air 
and water at diScretion; however, fiace the word 
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amphibious is adopted by the writers of the hiPcory of 
animals) let us retain it Rill, and examine fome of this 
claIk5 and, by confidering thetr nattural economy 
refipeAively, endeavour to range tlem according to 
tllat [tandard:-i!tl the following mazner. They are 
fuch as: 

* EngQy their chief fu-nEtions by land} but occaXi-- 
onally go into the water. 

. Such as chiefly inhabit the waera but occaI lon- 
ally go a {hores Of the latter there are but very fEw 
fpecies Arsd although none of tlae winged tribe are 
to\be ranged und-er this claX yet as alany of them 
rmain long upon the water, ln Search of their proper 
bodX we Jhall enumerate fome pecllliar advantages. 
which have been allowed to l:iveral of them by the 
bountiful wiSdom of the Creatol; in order to render 
them the more able to obtain it; and this will make 
one curious part of my preSent purpok) -not generally 
known. 

The difipute mentioned between my friend and mei 
turned upon the claIi of tlae phoca, which COllfil09 

of a very numerous tribe of different fpecies: I thall 
therefore endeavour to fhesv tizat none of them can 
Iiv& chiefly in the rvaters but that their chieE 
ewoymetlt of the fundions of lifee i5 on lEore. 

Thefe animals are really quadrupeds; but, as their 
chief food is filEX they are under a necefllty of going 
out to Sea to hunt their preyX and tQ great diIlances 
fi*oln ffiore; takiDg care that, hovv ever great the 
diRance) rocks or fmall inands are at hand, as reIling 
places when they are tlred} or their bodies become- 
too much macerated in the-water>- and they mturn to 
the places of their utual refore to ileep, copulate} and 
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bring forth their young, for the f0110wing reafons, 
viz. It is well known that the only eXential difference 
(as to the general RmAure of the lleart) between 
amphibious and meer land animals} or fuch as nevel 
go into the water, is tlzat in the former the oval hole 
remains always open. Now^, in fuc-h as a1e without 
this hole, if they were tc) be immerred in rater folX 
but a little time, reEpiration would ceafe, and the ani- 
mal muR die; becauSe a great part of the maSs of 
blood palies frotn the heart, by the plllmonaryartery, 
through the lungs, and by tlle pulluonaly veins returns 
to the heart; while the aorta is carrying the greater 
part of the maSs to the head and extremities, &c. 

Now the blood paffies through the lungs in a conti- 
nual ullinterrupted fiream, while refpiration is gentle 
and moderate; but when it is violent, then the circu- 
lation is interrupted, for infpiration and expiration 
are now carried to their extent; and in this Itate the 
blood cannot pats through the lungs yither during the 
total inl:piration or total expiration of the air in 
breathing; for in the former cafe the inflation com 
preXes the rettlrning veins, and in the latter, by the 
coliapfion of the lungs, thefe veins are interrupted 
alfo, fo that it is only between tllefe two violent aEions 
that the blood can pars: and hence it is that the lives 
of animals are {hortened, and their health impairedX 
when they are fubjeded to frequent violent reipiration; 
and thus it is that in animals who have once breathed, 
they tnuIt continue to refpire ever after; for life is at 
an end when that ceaSes. 

There are three necefl ary and principal uSes of 
refpiration in all land animals, and in thefe kinds that 
are counted amphibious; the firll is that of promoting 
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the circulation of the blood through the whole body; 
and; extremities; in real fi{lies, the force of the heart 
is alone capable of fendixig the blood to every part, as 
they are not furniffied witl} lionbs or extremities; but 
in the othlers mentioned, being all furnifhed with 
extrenzities, refipiration is an ailkant force to the arte- 
ries in fending blood to th& extremities, which, being 
fo remote from the heart, have need of fuch ailIlance ; 
oeherwifethe circulation would be very languid in 
thefe parts; thus we fee, that in perSons fiubjed to 
alihmatic complaints, the circulation grows languid, 
the legs grow cold and oedematous, and other parts 
Muffer by the defeft in reEpiration. 

A Wecond uSe of breathing is- that, in inEpiration, the 
variety of particles of different qualities, which- float 
always in the air, might be drawn into the lungs, to be 
inIlnuated into the maSs of blood, being highly necef- 
fary to corltemperate and cool the agitated maSs, and 
to contribute refined pabulum to the finer parts of it9 
whichE meeting with the daily fupply of chyle, ferves 
to afl^milate and more intimately luix th-e maSs, and 
render its conllitation the fitter for fupporeing the life 
of the animal Therefore it is, that valetudinarians, 
by changing foul or unwholefome air for a free, good, 
open air, often recover from lingring difeafes. 

And a third principal uSe of refpiration is, to pro- 
mote the exhibition of a voice in animals; which all 
thoSe that lize on the Iand do according to their fpeci- 
fic natures. 

Fronl thefe conrlderations it appearsy beyond 
contradidrionX that the phoca of every kind are under 
an abSolute necelEsty of making the land their prin 
cipal refildence; but there is another very coIlviIlcing: 
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argument thy they refide on Ihore the greateR part 
of their time, and that isj that the fleSh of theSe 
creatures is analogous to that of otber land animals; 
and therefore, by over-long maceration, added to the 
fitigue of their chacing their prey, they would filffer 
fiuch a relaxation as would dellroy them. It is well 
known thataninzals, which have laitl long under wa-tex; 
are reduced to a very lax and even putrid Itate; and 
the phoca muR baik in the air on ffiore; for while the 
blids- are at reIt, they acquire their former degree of 
t*nfion) and thevigour of the animal is reRored; and 
while he has an uninterrupted placid refipiration, his 
blood is refreffied by the new fupply of air, as I harre 
explained it above, arld he is rendered fit for his next 
cruife: for aftion wafies the moflr exalted fluids of the 
body, more or lefs) according to its duration and vio-- 
lence; and the reflcorative reR muI} continue a longer 
or ffiorter time, accordillg to tlle quantity of the pre- 
tov}s fatigue. 

Let us now examine by what power thefe animals 
are capable of remaining longer under water than 
land animals 

All theSe have the oval hole open, between the right 
and left auricles of the heart) and, in many, the ca- 
nalis arteriofus alSo: and w}>ile the phoca remains 
under water, which he may continue an hour or two 
more or leSs, his reEpiratioll is llopped, and the blood, 
not findiIlg the paSage through the pulmonary artery 
firee, runses through the hole from the right to the left 
auricle, and partly through the arterial canal, being a 
ihort pafEage to the aorta, and thence to every part of 
the body, maintaining the circulation: but, upon rifing 
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to come alhore tke b}ood finds its paSage again 
through the lungs the moment he reEpiresw 

Thus th-e ietus in utero} during his confinementX 
having the lungs compreid} and conSequently the 
pulmonary arteries and veins impervious, has the ci-r- 
culatiSon of the blood carried on through the oval hole 
and the arterial canal; now fo far tlae phoca in the 
water and the f-tus in utero are analogous, but they 
differ in otlier material circunzRances :- one is that the 
fcetus} having never reEpired, remains fufficiently 
nourifhed by the maternal blood circulating through 
him, and continues to grow eill the time of his bitths 
without any want of reEpiratlon during nine months 
confinement } the phoca) having rerpired the moment 
of his birth, cannot live lrery long without itl fbr ths 
reafons given before; and this hole and canal would 
be cloIEd in them, as it is in land animals, if the daxn 
did not, very foon after the birth of the cub, carry hitn 
into tlle srater to teach hims fio- very fresquently; by 
which pradrice thefe paSages are kept open during 
life; otherwife they would llot be capable of attainltlg 
the food def1gned for them by providence. 

Another differenceisX that thephoca, as I Iaid befbrea 
would be relaxed by maceration in remaining too long 
in the water; whereas the fwtus in utero fufirs no 
injury from continuing its full number of months in 
the fluid he rwims in: the reaSon is; that watu is a 

powerful bIvent, and penetrates the pores of the fkins 
of land animals,-and in time can diSolv.e them; 
whereas the liquor amni; is an inElpid iRoft fluid, im- 
pregnated with particles more or lefi mucilaginous, 
and utterl;y incapabl.e of xnaking the leaf} alteratio} in 
d}e cutis of the fcetus. 
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Otters, beavers, and fome kinds of rats, go occafion 
ally into the waters for their prey, but cannot remairt 
very long under water; I 11alre often gone to fhoot 
otters, and watched all their motions; I have feen one 
of them go foftly from a bank into the river, and 
dive down, and in about two xninlltes rife, at ten or 
fifteen yards from the place he went in, with a midling 
falmon in his mouth which he brought on Ihore; I 
ihot hitn, and faved the fi{h whole. Now,as all 
fetuSes have theSe pailages open, if a whelp of a true 
water-Epaniel was, immediately after its birtll, Served 
as the phoca does her cubs, immerfed in water, to flop 
refipiration for a little time every day I make no doubt 
but the hole and canal would be kept open, and tlle 
dog be made capable of remaining as long under water 
as the phoca. 

lFrogs, hosr capable foever of remaining in the 
waterS yet cannot avoid living on land, for they reipire; 
and if7 as I have often done, a frog be throtwn into a 
river, he makes to the Ihot e as faR as- he can. 

Tlle lizard liilld, fuch as may be called water 
lizardsS or lacert aquatica, all are obliged to come to 
land and depofite their eggs, reIt, and Ileep; eYen the 
crocodiles, who dwell much in rivers, Ileep and lay 
their eggs on lllore; and, svhile in the water) are com- 
pelled to rife to the furface to breathe; yet) from the 
texture of his Scaley covering, he Is capable of re- 
maining in the water longer by far tlzan any fpecies of 
the phoca, whoSe ikin ls analogous to that of a llorie 
or cosr, 

The hippopotamusX who vvades into the- lakes or 
rxvers, is a quadruped) and remains under the water a 
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confidesble time; yet his chief refidence is-uponlandt 
and he mull come on lBore for refpiration. 

T1ze telludo, or featortoiSe, though he goes sut to 
Sea, and is often found /-far fron land; yet, being a 
reIpiring animal5 cannot remain lotlg under water 
EIe has indeed a power of rendering himSelf fpecifi- 

- callyvheavier or lighter than the waterX and therefUre 
can let hialfelf down to avoid an enemy or a Rorm; 
yet he is under a neceflltyof rifi1ngfrequently tobreathe, 
forreaSons given before: and his mok ufual f1tt}ationX 
while at fea, is upon the furface of the water, fieding 
upon the various fiubRances that float in great abun_ 
dance every where about him, theSe atimals neep 
fecurely upon the furfice, but not under water, and 
can remain longer at fea than any others of this claEss 
except the crocodile, becaure, as it is with the latter) his 
covering is not in danger of being too much maceZ 
rated > yet they muR go on ffiare to copulate and lay 
their eggs** 

The confideration of thefe is fufficient to infiorm 
us of the nature of the firll order of the clafis of 
amphibious animals > let us now fee what is to be faid 
of the Necond in our divifion of them, which are fuch- 
as chiefly inhabit the waters} but occafionally go on 
{horeX - - 

Thefe are but of two kinds: -the eels and water 
ferpents} or finakes of every kinds It is their form that 
qualifies them for locowmotionon land,andtheyknosv 
their way back to the water at svill; for by their 
firuflrure they have a Itrong periItaltic motion, by 
which they -can go hrward at a pretty good rate, 
whereas, all- other kinds of filh, whether vertical or 
horizontal, areincapable of a voluntary tocQmotioIl on 
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thore; and therefore, as foon as fuch fin are brough-t 
out of the water, after having flounced a while, they 
lye motionlefs, and fOOn die. 

Let us now exatnine into the reafon why theSc 
vermicular fi{h, the eel and ferpent kinds can live a 
confiderable tilue on land, and the vertical and hori- 
sontal k-inds die alnloIt immediately, when taken out 
of the water: and, in this reSearch, we lhall come to 
know what analogy there is betw!een land animals and 
thofe of the waters. All land animals have lungsj 
and can live no longer than while thefe are inflated by 
the amltient air, and alternately compreflied for its 
expulGon; that isX while reEpicatiorl is duly carried on, 
by a regular inEpiration and expiration of air. 

tn like manner, the fi(h in general have, inllead 
-of lungs, gills, or branchia; and, as in land 
animals, the lllngs have a large portion of the 
maEs of blood circulating through them, which muP; 
be Ropped if the alr has not a free ingreSs and 
egrefs into and from them; fo, in fith, there is a 
great lhare of blood veXels that pafs through the 
brarlchia, and a great portion of their blood circulates 
through them, which muR in like manner be totally 
Ropped, if the branchia are not kept perpetually wet 
with water; fo that, as the air is to the lungs, in land 
animals, a con{lant a{Elfiantto the circulation, fo is the 
water to the branchia of thofe of the rivers and Seas; 
for when theSe are out ofthe water, tlle branchia very 
foon grow criEp and dry, the blood veSels are Shrunk, 
and the blood is ob{truded in its paSage; fo, when the 
former are immerSed in water, or otherwife prevented 
having refpiration the circulation ceaSes, and the 
animal dies 
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Again, as land antmals would be defiroyed by too 

much maceration in water, fo fi{hes would, on the 
other hand, be ruined by too much exficcations 
the latter being, from their general firuEture and con- 
fiitution, made fit to bear, and live in, the water; 
the former by their conIlitution and forms, to breathe-, 
and dwell, in the air. 

But it may be afked, why eels and water fnakes are 
capable of living longer in the air thanthe otller kindXs 
of ASIS J this is anfwered, by confidering the providen- 
eial care of the great Creatot for theWe and every one of 
his creatures: for, filnce they were capable of loco- 
motion by their form, which they need not be if thear 
were never to go on iBore, it Seemed neceSary that 
they ffiould be rendered capable of living a confider- 
able time on {here, otherwiSq their loco-motion would 
be srain. How is this provided for ? why in a moR 
co:zvenient manner; for this o1der of fiMes have their 
branchia well covered from the external drying air, 
and are alfo furnithed vYith a lliimy mucus, whicli 
hinders tbeir becoming crifip and dry for many hour$ 
and their very fltins al^?ays emit a mucons liquollr, 

which keeps them fupple andi moi(t for a tong tinze 2 

whereas the branchia of other kirlds of fiXh are mtlcll 
expoWed to the alr, and want the Irlmy matter to keep 
them nloiR. Now) if, when any of theSt is larought 
cut of the water, it was laid in a veSel witPsout water, 
he might be kept alive a confiderable time, by only 
keeping the gills and furface of tlie Ikin conSantly 
wet, earen- without any water to fwim in. 

B¢fore I difmi-fs tlie firlt part of nztz dSfcourfe, I 
mull beg- your patience, while I mention fomethinF 
that xelates to a family among thc finl kwds, whicIl 1S 
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of a middle natule between the phoct, and the real 
fill}es of the fea, nn one peculiar refipedi. This is the 
claEs of the phocena, or porpeess of svhich there are 
feveral fpecies; and theSe have lungs, and therefore 
are f6sed to come up to the furface to breathe at 
very ffiort intervals; but, when brought on Shore, have 
no progrefl*lve loco-motion. SQ that, having lungs, 
they refemble the phoca, and? in every other refpeEt, 
the real fiShes of the Sea. 

Blafius, in his Anatome Animaliutn, page 288, 
giares an account of one of thefe taken and brougllt 
on ffiore alive; the people let him Iye, to fee how 
long he col}ld live out of the water; and he continued 
alive only about feven or eight hours, and exhibited a 
MInd of hifling voiceX 

From what has been faid, it will, I hope, appear 
rationasl, that thefe are the orlly two orders, that can 
properly be deduced fxm the claSs of Amphibious 
animals; and thAt the genusts of either order are very 
few in th& animal world 
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