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II. 4 Defcription of that curiows Natural Machine,
the Wood-Peckers Tongue, <. By Richard
Waller Efg; late Secretary to the Royal Society.

HE Picus Martius or Wood-Pecker has feveral

Particularities in the StruGure and Mechanifm of
its whole Body, which may deferve a nice and accurate
Obfervation and Defcription : all which are wifely con-
trived and adapted, cither for catching the Food and Su-
ftenance of the Individual, or continuing the Species.

That this Bird makes around Hole even in {ound and
hard Trees, fuch as the Oak, Horn-beame, Beech and
the like, is commonly obferved ; and that within thefe
Holes, the Hollow being enlarged, the Neft is made,
the Eggs laid and Hatch'd ; and the young Brood fed,
as by other Birds.

For this purpofe, that he may be enabled to perform
fuch hard work, the Mufcles of his Neck, Breaft, and
Thighs. are exceeding ftrong in proportion to the bignefs
of the Bird : he has alfo a very firm ftrong tharp Bill,
his Legs are ftrengthned with very ftrong Tendons ; and
his Toes, which are two before and two behind, (as it isin
fome other Birds) are provided with fharp {trong hooked
Claws or Talons: Befides this, his Tail confifts of ten
very liff latge and ftrong Quills, firmly fet into a robuft
ftrong Uropyginm ot Rump ; {o that when he has faltened
his Claws and Feet into the Clefts and Inequalities of the
Bark of the Tree, he claps his ftrong Tail-Feathers a-
gaint the Body of the Tree; and fo ftands with his
Head ere@, to give the lirokes with his Bill with the

greater Force.
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That ke is of the InfeGtivorous kind is certain, and
lives not only upon Infects catcht creeping on the out-
fide of Trees, butalfo on {uch asare under the Bark be-
tween the Bark and Wood, as likewife on thofe in rot-
ten Wood ; and as I am very confident on Worms and
other Infcéts in the Ground : for | have frequently obfer-
ved the Roots of their Bills very dirty, as it is in Cromws
and Rooks, ¢re« Whence 1 {uppofe he ftrikes his long
fharp Bill into the {oft Earth to take the Worms our of it.
I have alfo found their Craws full of {mall Ants.

But the Contrivance and Mechanifm of the Tongue in
this Bird being the moft Remarkable, I fhall prefume to
lay before this Hluftrious Society fome few Remarks of
this curious Contrivance of Nature, with fome Figures [
have drawn by the Parts themfelves, in order to explain
the whole.

This Bird is known to throw out a long, flender,
round Tongue, to a confiderable diftance beyond the
End of his Bill ; and to draw it in again very quick into
his Mouth or Bill, with the caught Infect fpitted on the
Tip of it.

The Chameleon indeed darts out its Tongue toa con-
fiderable length ; and havingintangled theFly in the glu-
tinous Matter at the End of it, draws it into its Mouth,
rogether with the Prey; but the Mechanifm in that Ani-
mal is wholly different from that of the prefent Subject -
as may be feen by the Account the Gentlemen of the
Acadezmy Royal give thereof, in their Memoirs for a
Hiftory of Animalis.

The [rotrufion therefore of the Tongue to the length
even of three or four Inchesin this Bird, being very ex-
traordinary . and the Mechanifm of the feveral Parts for
that end no lefs Curious; feveral learned and diligent
Enquirers have attempted to explain it5 but I am of

opinion
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opinion they have been, in fome Particulars at leaft, mi-
ftaken. I {hall mention fome of thefe.

The learned and curious Enquirer into Nature,
Monf, Perault, defcribes it after this manner *,

This long Tongue he throws out by the means of two
{mall bony Cartilages, about feven Inches long, and of
the thicknefs each of a middling Pin, which are per-
fectly Smooth and Slippery. Thele two Cartilages are
united at the End, and being in this place covered with
Fleth make the fore-part of the Tongue. The reft of
thefe Cartilages are {eparated from cach other, and pafs
turning round under the Ears; and then rifing up behind
the Head, where they meet again, they pafs over
the Top of the Head, and fo extend themfelves to the
Root of the Beak. Thefe Cartilages which make the
hinder part of the Tongue, are alfo inclofed in a Chan-
nel Flethy on the out-fide, and whofe infide is covered
with a very {mooth {lippery Membrane.

Now thefe Flefhy Channels, which incompafs and keep
in thefe Cartilages, are the Mufcles by which the
Tongue is moved : for having their origine at the La-
rynx, and their infertion at the extremities of the Carti-
lages, it comes to pafs, that when thofe Mufcles of the
two Flefhy Channels, which make the hinder part of the
Tongue are fhortned, they force the fore-part of the
Tongue out of the Beak, by drawing the pofterior or
fartheft end nearer to the Larynx: and on the contrary,
when the Flefhy Channel which makes the anterior Part
alls, it draws the fore-part of the Tongue into the Bill
towards the Larynx.

This Mechanifm of making a hard part, fuch as the
bony Cartilages are, to come out and return into another,

¥ Effays de Phyfigue, Tom, 3. Part 2. p. 143, .
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fuch as the Canals are, by the means of Cords drawing
them, which are the Mulcles, is made ufe of in Coaches
to pull up the Glafles of the Doors ; for the String,
being faften’'d to the lower part of the Glafs-Frame,
makes it rife when drawn, which refembles thataion of
the Mufcles by which this Tongue is moved:
Of thefe Cartilages and other Parts, and of the Head
of the Bird, Mr. Peranlt gives the Figures.
~ Either the Wood-peckers in France are different from
ours in England; or this Figure of the Head is very ill de-
figned; it being much too broad and large, and the Beak
too fhort. Belides he makes the two Cartilages to come
to the Root of the Beak feparately, one on one fide, the
other onthe other fide of it; whereas in all. the Wood-
peckers Heads I have met with, the two Cartilages joyn
clofc together about the Top of the Head, and thence
proceed joyned, tho’ not faftned to one another, a little
{lanting towards the right Nofe-hole, where they end to-
gether.
Befides upon viewing and examining feveral Subjects,
I could not find them agree in divers particulars wich his
Account and Explication. For the Mufcles which are
faltened to the end of the Cartilages at the Root of the
upper Beak, are not inferted at the Larynx, but pafs on
and are faftened to the lower Bill.  This pairI take to be
the Mufcles chiefly concerned in. forcing the Tongue out
of the Bill. There is another pair of Mufcles, which,
being faftened to the place where the two bony Cartila
ges are articulated with one fingle Bone in the fore-part
of the Tongue ; (as will be thewn in the 4th Figure) is,
as I apprehend, the chief pair concerned in the drawing
the Tongue with its Prey into the Mouth. Thefe pro-
ceeding from that articulation of the Cartilages as far
as the Larynx, (each of them fending a Branch to
the Cartilago Semtiformis) from.thence go on along with
2 the
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the Neck, (tho’ not faftned to it) till they come with-
in the Cavity of the Zhorax, where they are inferted
under the Clavicwla or Merry-thought-bone, as ’tis cal-
led. This pair is reprefented by £.%. in the fecond Fi-
gure; and by 4. 4. in the Firft.

There is likewifc a very flender white Thread, (whe-
ther Tendon or Nerve, I am uncertain) which accompa-
nies this Mufcle its whole lengths and which drawn
gently, (for fear of breaking) pulls in with it the end of
the Tongue. As there. is fuch another all along the 74-
gina to the End ‘at'c.

Polker Coiteras, as he is mentioned by Gerard Biafius,
in his Anatome Animalium, Cap.24. p.64. treating of
the Tongue. of this Bird, maKes it to be made of three
flender Bones, round, and as he fays bound together; (/-
vicem colligatis) which is a Miftake; for tho’ reckoning
the two bony Cartilages for Offenla, yet the third
is not bound up with them, but articulated to the End
of them. The fame Perfon faysthe Tongue may be thruft
out to the length of ‘an Inch and a half, whereas when
drawn in, it is{carce half anInch long; wheninreality it
may be thrown out near four Inches; and 1 believe can-
not be drawn in, f{o as to be lefs than - an Inch and
quarter, viz. to that place where the two Cartilages
are articulated with the fingle Bone. Befides he makes
the ufe of the long filat Mufcle running over the Top of
the Head, to be (if I rightly apprehend his meaning) to
draw the Tongue to the upper Jaw, whereas their ufz is
for thrufting the Tonguc out of the Birds Mouth.

But this Perfon having given no Figures, has rendred
what he fays lefs intelligible; tho’ indeed he mentions
two pair of Mulcles, as there are fo many chiefly con-
cerned, yet thereare at leaft two other pair, that affift
the Performance.

Where
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Wherefore T fhall leave him, and procced to the Ac-
count given by Alphonfus Borellus in his Treatile de Motu
Animalism, part. 2. pag. 24. which is in {everal Refpe@s
likewife unfatisfactory, and the Figure given by him to
explain it very defective and ill defigned.

He makes the pair of Mufcles concerned in thrufting
the Tongue out, to befaftened indeed as they are to the
lower Beak towards the Point; but then he makes their
Infertion at their other End to be at the extremities of
the two Offa Hyoidea; whereas they really reach to the
very end of the long Cartilages that go round the Head :
Thefe by another Miftake, he makes to be the Rerra-
&ors of the Tongue, and joins another pair as Affiftancs
in the fame Acion, which he makes to be twilted {pi-
rally about the Zrachia. None of all which agree with
the Subje@s 1 have met with, as will be {ecen by the de-
{criptions of my Figures.

In the Hiftory of the Academic Royale des Sciences,
publif’d in Latin by Monl. ds flamel, 1698. Lib. 4.
Cap. 5. There is another Defcription of this admirable
Conttivance of Nature, by Mon{l Mery, read at a Mect-
ing of the Academie, November 16, 1695.

In this he differs from both Peranlt and Berclli, ta-
king the Horny End and Bone to which it is joined, to be
only the Tongue properly fo called, and that the next
two Bones anfwer the FHjyoides with the long Cartilages
-annexed to them. But even in this he {eems to me not
to be {o clear; confounding, as Iapprehend, thetwo Bones
with the Cartilages. He defcribes the #ugina, in which
the Bones and part of the Cartilages are encompafled,
and which is fafined to the Horny end. and is protru.
ded and drawn back with the Tongue: he takes notice
of the little tharp Points or Prickles on the Horny Part
being moveable, and with their Peints bending towards
the Throat; but I apprehend it isa Miftake to make the

2 Mucous
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Mucous matter Glutinous which is furnithed by che
eWo Pyramidal Glands; for I take the ufe of that Mucus
to be chiefly, if not only, to lubricate the Paffage in the
Vagina, for the more eafy flipping of the Cartilages
therein.

He defcribes the Mufcles for exerting the Tongue, and
extends them from their Infertion at the lower Beak, to
the End of the {pringy Ligaments, as he terms what I
call Cartilagess to which he adds another {mall Liga~
ment capable of Extenfion, at the End of the other
two next the Nofe, which when the Tongue is thruft
out is relaxe and firetch’d.  He alfo defcribes the pair of
Mulfcles faftned to the Root of the Tongue and Os Fyosi-
des, ferving to draw the Tongue into the Mouth: thefe he
makes to be wound round about the 4/pera Arteriaonce or
twice, in which I think there is fome Miftake; being of
opinion the Mechanifm for this A&ion of drawing in of
the Tongue, is different from what is here defcribed, as
in the Explication of the Figures I {hall endeavour to fhew.
But not' to infift on all the Particularities mentioned in
this Defcription, which, for want of more Figures to ex-
plain the {everal Parts info curioufly contrived an Organ,
is not {o clear as might bedefired (there being but One,
and that a wooden Cut of the Head, Tongue, Bones,
Mufcles, &¢.) 11hall now proceed to the Explication
of the feveral Draughts I made, with what exaCtne$s
and care I could, in 8 or 10 feveral Subje@s.

FIGURE the Firft.

Reprefents the Head with pare of the Neck of this
Bird, the Skin being taken off, in which,

A. The Scull, having rwo fhallow Grouves or Channels,
or rather one broad one with a {mali Rifing in the midft,
on the Simciput or Back-part, from each fide of the
Neck to the Top of the Head, where they unite into

one
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one, which pafles flanting towards the right Side, and
ends at the Hole for the Noftril on that fide at c.
b. 1s the Hole or paffage for Hearing.
d. A large white Gland, containing a glutinous Li-
quor, almoft like Cream as to Colour and Confiftence,
which empties it felf into the Mouth; I{uppofe to lu-

bricate the Cartilages.
e. The Eye, which has a Bony Ring, encompaffing

ithe Irss.

f- Part of the Tongue, which in this Figure is re-
prefented as almoft all drawn into the Mouth, of which
more when I come to defcribe the Cartilages, &¢. In the
2d Fig.

2. Part of the Neck, which is large and furnithed
with very {trong Mufcles.

h. The Ocfophagus, opening very wide at the Fawees,

and wholly Mufculous.
4. 7. - A long, but thin and flat Mufcle in refpect of

its breadeh, which is about ; of an Inch, reaching from
the end of the Cartilage at ¢, 'to the under Bill or
Beak at #, to the infide of which it is very firmly faft-
ned ; as is {uch another on the other fide.

k. The under Bill very ftrong and fharp pointed, ar
ticulated with the Scull a little behind the Ear-hole 2.

l.l.]. The Cartilage on onc fide, the other being
exactly the fame. This Cartilage is Round, very Smooth,
Even and Slippery, about the fize of a pretty large Pin;
and reaches, when the Tongue is drawn in and the
Mufcle 7.4 relaxed, from the Root of the upper Beak
at ¢, to the Root of the Tongue properly {o called, or
to the Bones of the Tongue where they are articulated,
being bent like a Hoop as in the Figure, {lipping very
freely in a Sheath or Membranous dxé#us faltned on the
ourward or convex Edge of the flat Mufcle 4.7, /. which

Mufcle accompanics it from its end ac-¢, almoft to the
end



( 517 )

end of the Canal or Sheath, which opens at a Hole a
litle before the Larynx 5 (as will be fhewn in the third
Figure) and thence the Mulcle proceeds to its Infertion
into the lower Beak at k. From the concave Edge of this
Mufcle, there is a thin and tran{pareat but very ftrong
Membrane, {lrained like 2 Drum-head to the Scull ar m,
where it is very flrongly faftned; this Membrane is fur-
nithed with Capillacy Veins and Arteries, and doubtle(s
is Nervous. # 7 reprefents chis Membrane. This Carti-
lage, when the Tengue is exerted, parts about half an
Inch from the Root of the Beak at¢.

o.0. A pretty large Vein and Artery.

p- A Mulcle reaching frem one Jaw to the other,
under the Throat, {erving as a Bandage to keep in the
Cartilages, and the Root and os Hysides of the Tongue,
as I mav call it, from (tarting out at thac Part where are
the articulations of the Cartilages with the Bones,
when by the Mufcles, inferred into the Sheath at or near
p and thence pafling to the end of the Tongue, it is
drawn into the Mouth.

g. 4. One of the lat mentioned Muicles, which is
round, of the fize in the Figure, and faltned to the Brealt
of the Bird, cut off at ».

s. The Afpera Arteria confiting of perfect Rings.

t. t. A Mulcle accompanying the Afpera Arterie.

F1G U R E the Second.

A. 4. The under part of the lower Bill.

B. b. The Tongue.

b, ThePlace where the two Cartilages and two Bones
reprefented by fo fo in Fig. 4. are brought into and in-
clofed in one Tube or Membranous Sheath.

C. C. Two Glands difplaced in this Figure.

¢ c. Two Mulcles atrending -thefe Glands, and faft-
ned near the end of the Bill.

Lit! D.D. 'The
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4, d. 'The two Bony Cartilages, bent, and pafling on
cach fide of the Neck, but united at 4.

eee, ece The pair of Muicles; one attending
each Cartilage from the End of it at the upper Beak,
and firmly adhering to the #uagina, in which it flips,. til}
about f £ ,

f- f- The place where thefe Muftles leave the Fugina,
#nd pafs on to the infide of the Bill, where they are in-
ferted. Their Action . is to thruft the Tongue forward,
or cut of the Mouth.

¢.g. A pair of Mulcles faftned a lictle below the La-
rynx, to the Mufculous part of the Afpera drieria, ati;
the other end of them going up to the place 4 at
the Root- of  the Tongue, whence they go on incom-
pafled by the Puagina to the articulation of the Cartilages
with the two Bones. Itake their A&ion to be to draw
the end of the Tongue towards the Larynx.

k. & Two.Mulcles faftned ac one end within the
Thorax, under the Merry-thoughe or Clavicula 5 and at the
other Ends to the articulation of the Cartilages with the
two Bones of theTongue,marked £ £.in Fig.q. Thele have
the forementioned Nerves accompanying them. [ take
thefe to be chiefly concerned in drawing in the Tongue ;
each of thefe fends a Brarich to the Grifle at the Top of
the Afpera Arteria at .

.11l Two Mulcles runaing along and faltned to
the Sides. of the Afpera Arteria,. from the Thorax to
the place where they are united, where each of them
fends a Branchs. which binding over the Bones and Carti-
lages goes on to the Fances, where they are inferted.

m, Partof the Gula.

. A Cartilage at the Top of the 4fpera drteria.

o. 0. The Afpera Arteria.

2 The Neck bending like an 8. The Wind-Pipe

angl
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and Gule in this Bird pafs always on the right fide of
the Neck.

¥F 1 G URE the Third.

A, A The two long flat Mulcles reprefented by 7. 7.
in the firlt Figure. Thele join clofe to one another at the
Top of the Head, and f{o pafs on together to the end of
the Cartilages ; to the end of which, as | take it, they are
faftned : from whence a flender weak kind of Lxgamem:
reaches to, and is inferted at, the right Nofe-hole, at the
Root of the upper Beak. This Ligament is relaxt when
the Tongueis thruft cut.

b.b. The Cartilages running in their Pagina on the
out fide of the faid Mufcles.

¢« The Larynx or paffage to the Afpera Arteria. 1
obferved no Epiglottis.

d d. Two Articulations or Joints in the under Beak
or Bill.

¢. The Hole or Paffage, whereby the Tongue in its
Vazina comes out and is drawn in again,

f What 1 call the Tongue, in the infide of which the
two Cartilages are brought together, till they are both
articulated to one fingle Bone, atthe end of which isthe
Horny barbed Tip.

z. Oune of the Pyramida}. Glands.

/. The lower Bill.

¥ IGU RE the Fourth.

A. That part which I think may moft properly be called
the Tongue a fmall Bone running thro’ it: This, as far
as ¢, is Flat and Thin at the S:’xdes° It is cut away atd,
to thew the Bones within it.

5. The Horny Tip of the Tongue, about a quarter of
an Inch long, firong and ftharp, furnithed with four or five
Barbs on cach fide; (not with an infinite Number as

L1l Coiteriig
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Coiterus {ays) Thele Barbs are fharp-and moveable, like
the {mall Teeth at the Roor of the Tongue, and begin-
nieg of the Gula, in the Pike and Fack-Fifbes, in that of
Eagles and the like; {o asto let the Prey flip eafily on,
bur ot {o eafily gee off again..

¢. The End of thie Bone. of the Tongue where tive
two bony Cartilages are-articulated.

d. The place where the upper part of the Tongue is
eut away to fhew the Bone..

e. Several {mall Tendons,.or rather, asI take them to
be, Nerves running thro” the Tongue. Of thefc fome go to
the End of the Cartilages, others accompany the Muicles
to. the Neck.

f- f Two Bones or Cartilages, which in the Bird, are
united by a thin Membrane as far as the nexe joynt, {o
as to open afunder to fome diftance, but not to feparate
quite. Thefe two Benes feem to anfwer to the off s Hysidea
in other Creatures. At the Place marked g. z. the
Mufcle that draws the Tongue into the Mouth is fai
ned, or rather leaves the Tongue at that place; it ha-
ving its Infertion near to the End of it: This Mufcle is
reprefented by 4.4. in the firft kFigure.

h. h. The two bony and ipringy Cartilages running
on cach fide of the Neck ; ‘which being joyned clofe to~
gether on the Top of the Head, pafs {o joyned to the
Noftril, or Nofe-Hole on the right Side..

From the Confideration and comparing of thefe four
Figures, the .true Mechaniim “and Mation of the
Tongue, {cemsto be in thort thus: Thetwo long Mufcles
inferted near the End of this lower Beak, and reaching
to the End of the Carrilages, being conimradted, the
round Hoop of the Cartilages is drawn up, irom each
fide of the Neck, clofe to the Pyramidal Glands; and at
the {ame time the Mufcies thar draw the Tongue into the
the Mouth being relaxed, and the Articuiations at.c

and |
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and z. ¢. in the 4th Figure, brought near to a firaight Line,
the Tongue is thrown out to the length of 4 or § Inches. .

But 'when thofe long Mulcles are relaxed, the mair
of Mufcles reprefented by k. % in the fecond Figure,
being contracted, draw the Articulations g. ¢. where
they are faltned, down into the Throat or wide loofs
Skin of the Neck : and at the {ame time the Cartilages
opening. into a wide Hoop, the whole Tongue is drawn
into the Mouth,

FIGURE the Fifth.

4. The Scull.

b. The thallow Crena ot Groove, for the Cartilages.

¢. ThePlace of their Ending at the iight Nofe-Hole.

d. The Orbite of the Eye.

e. The Hole for the Opric Nerve.

f A Hole or paffage thro’ from one Orbite to the
other.

g- A Bone covering the Hole to the Ear.

b. The lower Jaw and Bill.

i. A Ridge or Proccffus in the Scull, beginning at the
Root of the upper Bill, and keeping the two Fnds of the
bony Cartilages in their place on the right Side,

k. The Os Fugale.

4, The upper ill.

F1GURE the Sixth

Reprefents the right Leg and Toot, in which there
are two Digiti before, and cwo behind. Thae trength,
Largenefs, and Sharpne(s of the hooked Claws or Ta-
lons are remarkable.

FIGURE
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FIGURE the Seventh.

4 Tie Ocfophagus.

B. The Inzluvies or Crop, partly Mufculous, and
lined witha Glandulous Coar, This | found quite filled
with {mall black Pi{mires; asaifo

C. The Vemtrienlus or Gizzard, which joyned clofe to
the Zagluvies.

d.d. d. TheInteflines nearly of the fame bignels for
the whole Length.

¢ The beginning of the Re&um.
£ The Parcreas.

FIGURE the Eighth.

One of the middle pair of Feathers of the Tail, in
vbich the great Strength of the Quill for {o {mall a
‘machcr and its bifurcate End, are very remarkable.

FIGURE the Ninth.

The Roof of the Mouth, where ’tis obfervable, that
the Rima or Paflage for the Air to the Nofirils, is befet
on cach fide with a Rowof 10 or 12 little fharp Tecth,
with their Peints {tanding inwards, towards the Gu/a.
Thefe take the Prey from the end of the Tongue whofe
Barbs or Prickles are moveable, and are to keep it from
going out of the Beak again with the Tongue, and
from hence it is conveyad 1o the Swallow.
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