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XXIV. An Account of fome peculiar Advan-
tages in the Strulure of the Afpere Arte-
riee, or Wind Pipes, of feveral Birds, and
in the Land-Tortoife.

Read June g, AVING, in my former difcourfe,

1768. l I given an account of fome particular
pheenomens, in amphibious animals, which rendered
them more happy and perfect in their animal ceco-
nomy towards their prefervation; I fhall now lay
before this learned Society, certain advantages in fome
birds, towards affifting them in the acquifition of their
food, which they feek for in the water; and fome
of thefe fwim upon the water and dive down
occafionally; others only wade into the water,
in fhallow places, as far as their long legs will carry
them, without touching the water with their feathers,
in{fearch of their nourithment.

The natural hiftory of four of them is very well
fet forth by authors; the other two are not mentioned.
that I know of, but barely by their names; and,
although the author has not defcribed them, yet he
knew the ftructures of their afpera arterie, and was
a perfon who made many obfervations in natural
hiftory, of whom I fhall{peak in his turn.

Thefe birds are; the wild fwan, colum, {eras, crane,

Indian cock, demoifelle, -
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The ftruture of the wind-pipe of all thefe is fo
fingular and fo little known, that I thought a proper
notice of the fubject would be agreeable to the Society,.
and very fit to be recorded together-in the Tranfa&ti-
ons, if it be approved of (and will be a fuitable
fequel to thofe confiderations upon amphibious ani-
mals) ; which I fhall illuftrate with drawings, to ren-
der their defcription the more intelligible.

The wild {fwan is fomewhat fmaller than the tame
one; this inhabits frefh rivers in land, while the wild
one always reforts great lakes and arms of the fea.
Thefe are two diftinct {pecies, the river fwan, and the
fea or wild fwan; and yet it hasbeen fuggefted, that
the latter might become as tame and familiar as the
others, if they were brought up young: and hence
they were fuppofed to be the fame. But this won-
derful ftructure of the afpera arteria fhews that they
are different, for the river {wan has it net; althougha
very modern author, who is certainly as well verfed in
natural hiftory as any one whatever, has thefe re-
markable words; ¢ All the writers on birds ; fays he,
¢ have defcribed the {fwan : they have called it cygnus
¢« domefticus, and cygnus ferus, diftinguithing it in
« its wild and familiar ftate into two fpecies, but this
« isidle and unneceflary: the bird is wholly the
« fame in both.”

It will be feen, however, by the defcription of the
part mentioned, they cannot be the fame {pecies; for,
befides this formation of the pipe, Mr. Edwards
thews their heads to be very different alfo.

In the general run of birds, the afpera arteria is
nearly ftrait; that is, having no plications, but defcend-
ing direly from the epiglottis into the cavity of the

body
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body to lye upon the fternum, and terminating in
the lungs; whereas, in thefe birds, which are the
fubjects of this difcourfe, they have certain turnings
within the fternum or breaft-bone, and run back again
to double up into the thorax : which elongates them
to double the length of thofe in other birds of equal,
n}?y of greater magnitude, than the birds that have
them.

In the wild fwan, the wind-pipe runs down from
its upper extremity ander the epiglottis, in company
with the oefophagus, till it comes within about four or
five inches of the laft vertebra of the neck; here the
pipe quits the oefophagus, (which keeps its courfe to
the inteflines) and makes a convex curve forward
between the offa jugalia, in a circular fweep, till it
enters into a hole formed through a ftrong membrane
in the center between the infertions of the offa juga-
lia into the fternum under the breaft; and, in that
circular fweep, is covered clofely by the {kin, fo, that,
in that place, a very flight blow would deftroy the
bird.

This hole is the beginning of a theca or cavity in
the keel of the fternum, in which the pipe paffes on to
the end, and then returns back, forming a loop
which is circular; and, paffing out by another hole
through the fame ftrong membrane, makes another
circular {weep within, and parallel to the exterior one,
and then rifes in that round direion, till it enters the
cavity of the thorax, and is divided into two
branchiz, which terminate in the lungs.

When one views this ftructure, it js impoffible to
avoid being furprized at the wonderful formation of
this part, efpecially too if we attend to the noble

contri-
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contrivance for fecuring thefe circular volutions of the
pipe, from comprefling one another, or from bending
into angles; for, if this was the cafe, theirlong and
free refpiration could not be maintained, and the end,
for which the pipe is fo formed, would not be anfwer-
ed. An explanation of this contrivance will be ne-
ceflary in this place: there is a ftrong membrane,
which arifes from all the clavicle, and is inferted all
along the jugal bone on each fide, very ftiff like a
drum; and as the afpera arteria makes its anterior
volutions between the latter, (for the pofteriour turn-
ing is that loop within the keel of the fternum def-
cribed,) it was neceffary that the pipe fhould be fup-
ported by a ftay in each circular fw<ep, to prevent the
impediments juft mentioned. Arcordingly there are
three ftrong tranfverfe ligamentous membranes, run--
ning from one jugal drum to the other ; over the outer
of which, the pipe goes into the keel of the fternum
through the under hole, and, in its return, rides over
two others in a circular direction in its way to the
thorax. Thefe are the ftays, which prevent its
doubling back in an angle, in thefe two volutions; and’
in that within the theca, there was no need of fuch a
fulcrum, being fecured in its bed from any external
preflure.

This wild fwan wasbrought alive from Philadelphia,
but died foon after its arsival ; and 1 aflifted in the
diffetion, and made thefe drawings from the prepared
parts. I find no mention of this ftruéture of the
afpera arteria in the wild {wan*; but originally in

* Mr. Edwards found it in thé fwan he defcribes. See his
Hiftory of Birds.
Bartholinj,
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Bartholin, who took delight in comparative anatomy,
from whom Blafius has taken it.

It isdifficult to fay what may be the real ufe of this
kind of wind-pipe in the feveral birds that have it, if
it be not to procure them a longer retention of infpired
air, (while they feek their food where they are obliged
to remain fome time immerfed in water,) than if the
pipe was ftrait, as in geefe, ducks, and fuch like; for
thefe and the river {fwan often dive down to feed, yet
it is always in fhallow places, and their continuance
under water is very fhort; whereas the wild fwan
dwells upon and feeks his food in great lakes, and
arms of the fea; and dives into deeper waters, and
confequently requires a power of continuing longer
without refpiration than the others,

Poets and natural hiftorians in great numbers have
afferted that thefe birds fing very harmonioufly ; and
this gave occafion to a friend of mine, to whom I
fhewed thefe drawings, to furmife that this ftruGure
might be of ufe to them in finging; butI never found
any one who would fay they ever heard either wild
or river {wans fing: and therefore I doubt it much.
But, if they do fing, thelength of the pipe contributes
nothing towards it ; it is the glottis, which forms the
voice, and modulates it, whether the pipe be long or
thort: befides, none of the fong, or {peaking-birds,
havl;e any flection in their pipes, that we are acquainted
with.

The crane is the next I fhall take occafion to men-
tion, which has fuch a turning of the afpera arteria
in the keel of the fternum; but the volution of this
bird is round within the bone, and may be compared
to that of a French-horn; whereas that of the wild

fwan
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fwan is ftrait within the bone, and may be compared
to a trumpet; yet the entrance of this into the fter-
num, and its exit, and its paflage into the cavity of the
thorax, are fimilar to thofe of the fwan.

This is a bird who cannot go upon the water,
being no more capable of fwimming than a common
cock or hen. His feathers will not admit of it;
and, having no webs to his toes, it is unable to {wim.
It is fomewhat {urprifing that not one of the tribes
which are fimilar to the crane, fuch as the herons,
ftorks, bitterns, &c. has any fuch ftruture of the
afpera arteria; and yet they all feed upon fifh or water
infe&s. We are, however, to confider, that the heron
chiefly haunts brooks, fprings, and the narrow heads

~of rivers, where he feeks his food, and finds it with
eafe: but the crane is under a neceffity of immerfing
its head, and remains a confiderable fpace in that
fituation upon ftrands and marthes: it is alfo a bird of
congrefs ; for, at certain feafons, a multitude of cranes
flock together and rife upon the wing to a great height
in the air, being birds of paffage, and they are by many
authors faid to travel from moft parts of Scythia .to
Egypt, where, for a certain feafon, they remain about
the Nile, and the great lakes of that country. Perhaps
this elongation of the windpipe in them may be alfo of
ufe, in their great flight through various degrees of
rarified or condenfed air, in the variety of climates
through which they pafs.

The Indian cock, Gallus Indicus of Aldrovand and
Longalius,and Gallus Perficus of Johnfton, the Mutu
Poranga of Margrave, is notthe Coq d’Inde, or Turkey
cock, but by the laft author ranged among the
pheafant tribe;; this bird hasa plication of theafpera

Vor. LVI, E e arteria,
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arteria, but not fo confiderable as either of the fore-
mentioned, fwan or crane: for it defcends in a ftrait
line, along with the oefophagus, to the middle of the
jugal bone, without and above the therax, where
it is {pread and faftened on each fide. Then, turning
backwards, being fomewhat flat, it makes a fold
upward to about an inch and half high, and there
being made faft again, by a ftrong membrane, it
doubles down and paflfes into the thorax, termi-
nating by two bronchia in the lungs: and where it is
faftened and folded, thatis, in the flat parts, it is triple
the circumference of any other part of the pipe. This
bird and another of the fame {pecies were difle¢ted by
the Royal Academy of Sciences, and this ftructure
of the pipe appeared in both; for which it is difficult
to affign a reafon in any of the pheafant kinds, if it be
not to retain infpired air longer than ordinary upon
fome occafions, though they are not frequenters of
rivers or marfhy grounds; which one might reafonably
fuggeft from the great capacity in the plicated parts of
the wind-pipe.

The next I fhall mention is the Grus Numidica,
Numidian crane, or Demoifelle.

This bird has alfo a plication in the wind-pipe,
which was likewife diffeted by the .Academy of
Sciences, in whofe account the natural hiftory of it
may. be feen ; and a true defcription and figure of it
from the life, by Mr. Edwards, in his Natural hiftory
of birds. I confine myfelf only. to the configuration
of this part, in as many animals as I can find endowed
with fuch a ftru@ure, in order to colleé them and lay
them here inview : and fhall hereafter make farther
refearches and difle@ions, in fuch as I may reafonably

6 fuppofe
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fuppole to have a different formation from the com-
mon ftandard of a ftrait wind-pipe.

In this bird, being of the crane kind, the pipe runs
down in company with the oefophagus, to about a
foot in length, and then turnsoutwards and forwards,
as it does in the fwan and crane, and enters into the
keel of the fternum, which, like the others, forms a
bony box for its reception, through a ligamentous hole
for about three inches: then it returns upwards,and
a round turn into the thorax terminating in bronchia
and lungs. |

Now, in the Indian cock mentioned, the plication
is made above the fternum, in a roomy part between
the jugal bones; whereas, in the others mentioned, the
plication is within the keel of the fternum.

The other birds I find any account of, having the
afpera arteria folded, are only two, and of thefe our
information is very fhort.

In Dr. Fryers’s account of India and Perfia,
where he treatsof his defcription of Surat and his
journey into Duccan, page 119, I find the fol-
lowing paffage: <« Fifh, oifters, foles, and Indian
<« mackerel, the river yields very good; and the pools
¢ and lakes ftore of wild fowl; particularly brand
¢« geefe, colum, and ferafs, a fpecies of the former;
¢ in the cold weather, they, thunning the northern
¢ rigid blafts, come yearly hither from mount Cauca-
« fus ; what is worth taking notice of, is their afpera
¢ arteria wound up in acafeon both fides their breaft-
¢ bone, in manner of a trumpet, fuch as our waits
« ufe: when it is fingle, it is a ferafs; when double,
“ it is a colum, making a greater noife than a

Ee2 ¢ bittern,
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“ bittern, being heard a great while before they can
“ be feen, flying in armiesin the air.”

From this paffage, it is plain our author had exa-
mined the interior parts of this colum and ferafs, and
that they are different fpecies of the fame genus. We
can only, however, endeavour to find what this genus
is; and, by what we have heard of the crane, it is not
improbable that they are of that kind. The crane,
by every author, is faid to take long flights in vaft
multitudes; and to make a great noife in the air.
‘The colum and ferafs are faid to come to the rivers
and lakes about Surat or Duccan from Caucafus, flying
in armies, and making fo great a noife, that they are
“heard a great while before they are feen. Again, by
his fhort account, we may eafily learn, that they are
not the crane that is defcribed in this paper, becaufe
the colum has a volution of the wind-pipe on both
fides of the keel of the fternum, the crane but one;
and I fuppofe, from the likenefs of the ferafs to the
colum, he fays, that the former is a fpecies of the
latter; nor can we have room to fuggeft that thefe
birds are of the wild goofe kind ; becaufe he mentions
the brand geefe firft, without taking the leaft notice
of their afpera arteria; and confines the reft of the
paragraph to the other two, calling the one a fpecies
of the other.

Thefe are al] the birds that have hitherto come to
my notice, having this remarkable fleGtion in the
afpera arteria; it now only remains to mention farther
that of the land tortoife, which I bring in here on
account of a fimilar formation of that organ in him.

Having never diffefted a land tortoife myfelf, I
muft have recourfe to thofe that have ; and acordingly I

d
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find its parts examined by a celebrated phyfician of his
time, Velchfius, from whom Blafius has taken it,
and by the Academy of Sciences. Blafius has, how-
ever, made the anatomical diftribution of its parts and
their explanation; from whom I fhall take the figure
in a fomewhat larger fcale, for its better illuftration ;
and although this laft author quotes Severinus and
Coiterus as diffe¢tors of the tortoife, as well as Velch-
fius, yet this latter only mentions the wind-pipe.

In Blafius’s figure, this pipe, for a few inches from
the epiglottis, is fingle, but foon divides into two; and
as it defcends in company with the oefophagus, it
forms a folded ring outwards on each fide, and turns
down again to enter the lungs: fo that the animal has
the advantage of a double afpera arteria, with a
volution in each: which fhews that this provifion is
intended to contain a greater portion of air than or-
dinary while he is under ground in winter.

The tortoife diffected by the Academy of Sciences,
was a large land tortoife from the coaft of Coromandel ;
in which was found a biffid wind-pipe; each branch is
faid to be fix inches long, but no mention is made of
the volutions in this land tortoife ; which, one would
think, being fo remarkable a variety from the common
ftandard, ought not to efcape the notice of fuch able
anatomifts. Yet it was found, by feveral experiments,
that refpiration was very flow and unequal in this
animal, as well as in the camelion ; the Academicians
obferved feveral tortoifes for a long time together, and
have taken notice, that they fometimes caft forth a cold
breath through the noftrils, but that is by long inter-
vals and without order; and that the camelion is

fome-
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fometimes half a day withoutone’s being ableto difcern
in him any motion for the refpiration.

From this it is eafily feen, that they can retain
infpired air a long time : and the Academicans there-
fore think, that the principal ufe of the lungs in
tortoifes, is to render themfelves fpecifically lighter or
heavier in the water, by their inflation and compreffion
atwill, as fithesdo by theirfwimming bladders; indeed
fuch a power of long infpiration feems to be as necef-
fary in the land tortoife as in that of the fea; becaufe,
in many countries where they breed, they are known
to gointo the ground and lye concealed for feveral
months; and it is well known, that feveral fpecies
of land tortoifes go into ponds or canals in gardens,
where they are kept, and remain long under water at
pleafure.  Of this my worthy friend Mr. Collinfon
had inftances in his gardens at his country feat: and I
faw two land tortoifes in the bottom of a circular
‘canal, in the gardens of the Palais Royal in Paris feveral
times, which were very large ones, and remained
under water many hours together.

The ingenious Academicians, however, in order to
verify their fentiments, that one principal ufe of the
lungs in a tortoife is to render them capable of
remaining atany depth in the water at will, made the
following experiment : they locked up a living tortoife
in a veflel of water intirely full ; on which there was
a cover exacly faftened with wax, from which there
went a glafs pipe: the veflel being full, fo as to make
the water appear at the bottom of the glafs pipe; they
obferved the water did fometimes afcend into the
pipe, and that it fometimes defcended. Now this
could be done only by the augmentation and dimi-

nution
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nution of the bulk of the tortoife; ‘and it is probable
that when the tortoife endeavoured to fink to the
bottom, the water fell in the pipe, becaufe the animal
leflened its bulk by the contraction of its mufcles; and
that the water rofe by the flackening of the mufcles,
which, ceafing to comprefs the lungs, permitted it to
return ‘to its firft fize, and rendered the whole body
of the tortoife lighter. I have, in many kinds of
fith, diffeGed their fwimming bladders, and found
that in great and fimall thefe are vefted with a ftrong
mufcular membrane, which they are capable of
contracting and dilating at will, whereby they are
able to comprefs or expand the column of air within
very confiderably; this bears fome analogy to the
detrufor mufcle of the human urinary bladder, in
contracting itfelf for the expulfion of the urine.

Tas. X. Fig. 1. Reprefents the fituation and
inclofure of the afpera arteria of the wild fwan, in a
lateral view. »

2. Aview of the fame, with its progrefs within the
thorax upon the fternum..

3. The afpera arteria of the Indian cock.

Tab. XI. Fig. 4. A lateral view of the afpera
arteria of a crane, as fituated in the cavity formed in
the fternum.

5. Shews the flection of the afpera arteria of the
Numidian crane.

6. The biflid afpera arteria of the land tortoife.
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