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A Mcrqﬁ:apm ,Dg,'zr{ﬂ:m of the Eyer of the Monoculus Poly-
phemus Linv st By My Williom André, Surgeon ; commu-
mfczfzd by Sir Jﬂ['ePh Banks, B#: 2., P. R. S

: R'eadll at t'hel .prﬂl Si::ci:':-l':_n_.', May 30, 1782.

WHE wonderful ftruture of ‘the eyes of infe@s in
~ general, ‘moft ‘¢ommonly illuftrated by that of the
Libellula, or Dragonfly, cannot fail of ftriking with aftenifh~
ment the naturalift ‘who inveftigates the works of the great
Creator m his moft minute productions. = According to LEWEN-
noEx, Hook, and others, the cormee of moft infefts are made
-up of an infinite number of {mall, tranfparent, horny lenfes,
each refembling, in fome degree, a fmall magnifying glafs.
This ftru&ture prevails in the cormes of infe@s in general ; but
the Moncculus Polyphemus, or King Crab, is, among others, an
;xccptiun to this rule.

The Monoculus Polyphemus, or King Crab, is a cruftaceous
animal found in all the feas furrounding the continent of Ame-
ricaand the Weft India iflands, and which frequently grows to
a very large fize*. 1 fhall defcribe fo much of the Monoculus
only as is neceflary to point out the fituation of the eyes, which
have been looked upon as two in number only 4, though in
scality they are four. ‘Fhe largeit piece of the cruftaceous
covering of this animal, when feparated from the reft of the
dhell, has very much the fhape of a barber’s bafon, or the fore-

* Bossu's Travels, vol. L p. 368,
4 ‘Liungr Syltema Nature, tom. L p. 1057.
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4 = Mr. ANDRrE's" Microfcopic Defeription of the Eyes
part of a woman's bonnet. The eyes are a part of the thell,
or, as LINNEUs exprefles it, they are fefle innati®*. They
may be diftinguifhed by the terms large and {mall, or lateral
and anterior. If the fhell were divided fairly in half, the large
cyes would be nearly in the center of each piece, and the
{mall ones on the divided edge near the fore-part of the fhell.
The large eyes are at a great diftance from each other; but the
{mall ones are clofe together. It will appear hereafter, that
the large eyes are made up of a great number of {fmall, tranfpa-
rent, amber-like cones, and that the fmall ones are compofed
of one fuch coneonly; fo that they may be divided into eyes
with many cones, and eyes with a fingle cone . The large eyes,
or thofe with many cones, appear as two tranfparent fpots
about the fize and nearly of the fhape of a kidney bean, the
cencave edges looking towards each other, and the convex
towards the edge of the fhell. If they be examined atten-
tively, we may difcern on their furface a number of fmall de-
preflions, which point out the center of each cone. The
{mall eyes, or thofe with a fingle cone, look like two fmall
tranfparent f{pots, not larger than a pin’s head; thefe, from
their minutenefs, are eafily overlooked, fee fig. 1. where A.A.
fhew the large eyes, and B.B. the fmall ones.

The appearances which I have defcribed may be {een on the
external furface of the fhell with the naked eye; but in order
to proceed to a further inveftigation of the fubje, the cornee

# This being the cafe, the eyes can enjoy no motion ; in which particular, as
well as in fome others, the Jdowoculus Polypbemus differs from the genus of crabs,
whofe eyes are placed on petioles, or ftalks, and are moveable.

4+ The Greck words =eov; xure;, and pose; xews;, would exprefs the fenfe in a more
concife manner, Gﬁm"z"loﬁ-a_"]ranfd £t ocudl mMOoReCenIcl.
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“of the Monoculus Polyphemus Linnei. 5

muft be removed from the fhell, and applied to a fingle mi-
crofcope with a very ftrong light. |

The internal furface of the large eyes, examined with the
microfcope, is found to be thick fet witn a great number of
{mall, tranfparent cones, of an amber colour*, the bafes of
which ftand downward, and their points upwards next the eye
of the obferver +. The cones in general have an oblique direc-
tion, except fome in the middle of the cornew, about thirty in
number, the diretion of which is perpendicular. The center
of every cone being the moft tranfparent part, and that through
which the light paffes; on that account the perpendicular or
central cones always appear beautifully illuminated at their
points. In a word, they are all fo difpofed as that a certain
number of them receive the light from whatever point it may
iffue, and tranfmit it to the immediate organ of fight, which
we may reafonably fuppofe is placed underneath them; but
this laft circumftance can only be determined in a recent fub-
je€t, which I have never been fo lucky as to fee. The cones
are not all of the fame length ; thofeon the edges of the cornea
are the longeft, from whence they gradually diminifh as they
‘approach the center, where they are not above half the length
of thofe on the edges, fee fig. 2. .

As thefe cones fo eafily tranfmit the light through their
fubftance, when I firft examined them I thought they were
tubes ; but I have fince viewed them broken in different direc-
-tions, and am convinced they are folid tranfparent bodies, If
they be viewed with a deep magnifier, every cone appears di-
- vided tranfverfely by two or three internal fépfa or partitions.

* 1 have made fome attempts to afcertain their number, and think they amount
to about 1000.
+ This muft be reverfed if the eye be confidered in its natural pofition.

This



6 My, ANDRE's Microfeopic Defeription of ‘the Eyes

This appearance is owing to the cones them{elves being made up
of {feveral cones, one within another, the fzpra or partitions being
nothing more than the apices or points of the external cones ; but
this will be further explained by confidermg that the cornea of
the Monseulus may be divided into layers, the number of” which,
however, I cannot afcertain ; but 1 once met with a coraea in
which the internal layer and its cones was feparated from the
external famina and their cones. A portion of the internal
layer 1s thewn fig. 4.5 and the cones, very much magnitied,
with their fepta or partitiens, are exhibited fig. 5.

Ir is very well known, that all cruftaceous animals depofit
their thells once a year, and are left with a foft, tender cover-
ing, which, after fome ‘time, acquires the hardnefs of the
tormer fhell. As the cornea in thefe animals is a part of the
fhell, it is reafonable to fuppofe, that the mternal layer is left
with the foft covering, containing the rudiments of the future
cornea ; and this is the more probable, from what I have before
obferved, that T have met with an eye where the internal
layer was feparated from the more external ones, fee fig. 4.

The ftructure of the fmall eyes being lefs elaborate than
that of the large ones, their internal appearance, when placed
in the microfcope, will be deferibed in a few words. ‘They
confift of an oval, tranfparent, horny plate, of an amber co-
lour, in the center of which ftands a fingle cone, through
which and the oval plate the light pafles, fee fig. 3 #.

Having thus defcribed, as concifely as pofiible, the fingular
mechaniim of the cornewe of the Monoculus, 1 thall add a few
words concerning their ufe. The lenticular ftructure of the
corncee of infects in general certainly affifts in condenfing or

* The fmall eyes are analogous to thefe fmall eyes of other infefls whick
entomologifts have called femmata,
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of the Monoculus Polyphemus Linnzi. 7

ftrengthening the light in its paffage to the immediate organ
of fight. Itis probable, that the cones in the Monoculus have
the fame effe@. Whether they anfwer that purpofe, in a
more ot lefs perfe& manner than the lenfes in the generality of
infets, is what I cannot take upon me to determine.

EXPLANATION OF THE PLATE.

Fig. 1. The Monoculus Polyphemus.
AA. The large eyes.
BB. The {mall ones.
Fig. 2. One of the large eyes magnified.
Fig. 3. One of the {mall eyes magnified.
Fig. 4. A portion of the internal layer magnified,

Fig. 5. The cones magnified with their /épza or partitions.
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