





Of the Scales in Human Skin. 53

ternal Skin of a Fifh, * and are placed as in Fifhes three deep, 7. e. each
Scale is fo far cover’d by twa others, that only a third Part thereof appears,
as at M, Fig. yo. theit lying over one another, may be the Caufe why the
Skin of the Body appears white ; for about the Mouth and Lips, where
they only juft meet together, and do not fold over, the Blood-Vefitls are
feen thro’, and the Parts look red.

The perfpirable Matter is fuppofed to iffue between thofe Seales, (which
lie over the Pores or excretory Veflels, through which the watery and oily
Humours perfpire) and may find Vent in an hundred Places round the
Edges of tl?: Skin.

A Piece of Skin taken from between the Fingers, Neck, Arms, Forehead,
or any other Part of the Body which is not hairy, ferves beft to fhew the
Scales : Or if they be fcraped off with a Penknife, and put into a Drop of
Water, and fo applied ta the Microfcope, they will be feen to good Ad-
vantage, as at L, Fig. 70. and generally confift of five Sides.

Mr. Leeuwenboek tells us 200 of them may be covered with a Grain of
Sand +, fo that if a Grain of Sand can cover 200 of thofe Scales, it will al-
fo cover || 20,000 Places through which Perfpiration may iffue.

1o view the Pores of the Skin.

Cut a Slice of the upper Skin with a fharp Razor, as thin as poffible ;
and then immediately cut a fecond Slice from the fame Place, which apply
to the Microfcope, in a Piece about the Bignefs of 2 Grain of Sand, innu-
merable Pores will be perceived. If a Piece of the Skin between the
Fingers, or in the Palm of the Hands, be thus prepared, and then exa-
mined, the Light may very pleafantly be feen thro’ the Pores.

The Pores thro’ which we perfpire, are moft remarkable in the Hands and
Feet § ; for if the Hand be well wathed with Soap, and examined bur with
an indifferent Glafs, in the Palm, or upon the Ends and firft Joints of the
Thumb and Fingers, innumerable little Ridges parallel to each other, of
“qual Diftance and Bignefs, will appear ; upon which the Pores may be per-
ceived by a very good Eye, but when view’d thro’ a very good Glafs, every
Pore feems like a little Fountain, with Sweat ftanding therein, as clear as
Rock Water, and if wiped away, it will be found immediately to fpring
Up again,

.* Philef. Tranf. No. 159. + Arc. Nat. Tom. 1. Par. 11, p 208, | Arc. Nat, Tom:1IV.
248, '§ Pbilof. Tranf. No. 159. .

CI'I .’% P-




( 54)

CHAP XVL
Of Feathers.

HE Featbers of moft Sorts of Birds afford a beautiful Variety, ob-

fervable in that incomparable Curiofity with which every Feasber is
made ; the Vanes thereof are curioufly gaged, broad on one Side, and nar-
row on the other; both which adminifter to the progreflive Motion of the
Bird, as well as to the Union and Clofenefs of the Wing 3 and no lefs ex-
quifite is the textrine Art of the Plumage alfo, which is fo curioufly
wrought, and fo artificially interwoven, that it cannot be viewed without
Admiration, efpecially if the Eye be armed with a Microfcope.

Mr. Hook obferves, that the Make and Textre of their downy Parts
are moft admirable; for, fays he, there is fcarce a large Featber, but con-
tains near a Million of diffiné Parts, and every one of them regularly
thaped ; with his naked Eye he counted 300 of the long downy Branches
on one Side, and an equal Number on the other Side of more ftiff and
thorter Branches, in a middle fized Goalfe Quill, and_examining many of
thofe long downy Branches with his Microfcope, found feveral of them t©
contain near 1200 fmall Leaves, fuch as A B of Fig. 71. and as many
Stalks on the other Side, fuch as A C, of the fame Figure, each of thefc
Branchings A B, feemed divided into 16 or 18 fmall Joints, out of moft of
which grew long flender Fibres, as are exprefled in the Figure byabed,
feveral of which terminated in a Hook ; thofe on the other Side were
much fhorter, the Stalks A C were divided into as many knotted Joints,
but without Strings or Hooks, being divided at I info two Parts, onc
Side extended from D towards C, in Length equal to A C, the other Side
at D was very fhort. The tranfverfe Settion of thefe Stems or Branches,
were fhaped like E F G H, whofe Covering appear’d like Horn, and the
Pith like that of the main Stem of the Feather ; thefe Stems or downy
Branches are fo ranged, that the Leaves or hairy Stalks of the one, lic
Top, or are incumbent on the Stalks of the other, and crofs each other,
much after the Manner of Fig. 2. by which Means, each of thofe: fittle
hooked Fibres get between the naked Stalks, which being full of Knots
a pretty Way disjoined, the two Parts are fo clofely and admirably wove
together, as to refift the Air; and are fo extreamly {mall, that the 500t
Part of an Inch exceeds them in Thicknefs, :

The Parts of the Feathers of a Peacock, appear through the Microfcope
no lefs beautiful than the whole Featber does to the naked Eye ; the St
of each Feather in the Tail, fends out Multitudes of lateral Branch“;
fuch as A B, of Fig. 73. which reprefents s Part of an Inch, eac gh:F:
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Of Feathers. 35

thefe lateral Branches emits Numbers of little Sprigs or Hairs, on each Side
asCD, CD, CD, each of which in the Microlcope appear to confift of
a Multitude of bright fhining Parts, which are a Congeries of fmall Plates,
s e e e, e ¢ (9 ecach fhaped like a, b, ¢, d, of Fig. 74. a ¢
being a Prominency or Stem; and d'and b the Corners of two fmall
thin Plates, that grow into the fmall Stalk in the Middle, making a
Kind of little Feather, and lie clofe to, or rather upon each other in the
Manner of Tiling ; they grow on each Side of the Stalk, oppofite to cach
other, by two and two " in the Manner expreffed by Fig. 75. the Tops of
the lower ones covering the Roots of thofe next above them ; the under
Sides of each of thefe Plates are very dark and opake, refleting all the
Rays caft upon them; much like the Foil of a Looking-Glafs; but their
-upper Sides feem to confift of a Multitude of exceedingly  thin plated Bo-
dies, lying clofe together, and  thereby like Mother of Pearl Shells- do not
only refleét a very brifk Light, but even tinge that Light fo refletted in a
moft curious Manner, which by various Pofitions of the Light, reflett firft
one Colour and then another, in a moft vivid and furprizing Manner. And
that thefe Colours arife only from the Refra&ion of Light: He found
that wetting the colour’d Parts with Water, deftroyed their Colours, and
though he was not able to fee thofe Hairs at all tran{parent in common
Light, yet by looking at them againft the Sun, found them to be finged
with a “darkith Red, not at all refembling the curious Greens and Blues -
they exhibit.

The changeable colour’d Feathers of Ducks, and feveral other Birds, he
found upon Examination with the Microfcope to. proceed from the fame
Caufes and Textures.

The beft Way to apply one of thefe fmall downy Fibres to the Micro-
lcope, is to pinch them between the Nippers.

Mr. Derbam, in his Defcription of the Vanes of a Flag Featker of a
Goofe's Wing, obferves thefe two Particulars, 1. That the exterior or nar-
fow Vanes bend downwards; the interior, wider Vanes upwards; by
which Means they catch hold, and lie clofe to onc another, when the
Wing is fpread, fo that not one Feather may mifs its full Force and Im-
pulfe. 2. That the very Tips of thefe Feasbers are alfo neatly [13;)4:«1 to a
Point, towards the outward Part of the Wing. The exterior Vanes to-
Wards the Body.

The Vane or Web of a Feather, confifts of (everal Laminz, which are
tin, §iff, and fomewhat of the Nature of a thin Quill, towards the Shaft
of the Feathers (clpecially in Flag Featbers of the Wing) thofe Laminz
ire broad, and of a femicircular Form, which ferves for Strength, and al-
fofor fhutting thefe Plates clofe to one another, when Impulfes are made
Upon the Air. Towards the outer Part of the Vane, thefe Laminz grow

lender and taper, on their under Side they are thin and fmooth, but 3“;
! partec




56 Of Feathers.

parted into two hairy Edges on the Upper: Each Side having a different
Sort of Hairs laminated, or broad at Bottom, and flender ‘and bearded
above, the other half.

- The uppermolt Edge of one of the Lamina, with fome of the Hairs
on each Side, is reprefented in Fig. 76, as it appears a little magnified in
the Microfcope. . 'Thefe bearded Briftles, or Hairs, are fireight on one
Side thereof, as Fig. 77. thofe on the other Side have hooked Beards on
one Side of the Briftle, and ftreight ones on the other, as Fig. 78. both
thefe Briftles magnified (only fcattering, and not ¢lofe) are reprefented, as
they grow upon the upper Edge of the Laminz { t; in Fig, 76, and in the
Vane, the hooked Beards of one Laminz, always lie next the ftreight Beards
of the next Lamina, and by that Means -lock and hold each other, and
by a pretty Mechanifm, brace the Laminz clofe to one another, And if

ac any Time the Vane happens to be ruffled and difcompofed, it can by this
caly Mechanifm, be reduced and. repaired.

CHAP  XVIL
Of Flies.

SecT "L

T HE common Fly is an Obje& beautifully ornamented with a Mix:
ture of Silver and Black, and thick fét with Briftles, pointing from

its Head towards the Tail ; in its Head are two large hemilpherical Eyes,
embroider’d with Silver Hairs, a wide Mouth, an hairy Trunk, and a Par
of fhort Horns. Its Trunk has two Parts folded over each . other, and
fheathed in the Mouth, whofe Extremity is fharp. In thofe Flies which
are of a light Colour and more tranfparent than others, the Motion of th
Inteftines may be plainly feen, and alfo the Motion of the Lungs, as they
alternately dilate and contraé themfelves,

In general, the Female Fly is fupplied with a moveable Tube at the
End of her Tail, by the Extenfion of which fhe can convey her Eggs it
convenient Receptacles, fuch as may afford a proper Nourithment to_the
Young. From thefe proceed minute Mzg%ots or Worms, reprefent-
ed in Fig. 79. which after feeding voracioufly for fome Time, arrive t©
their full Growth, and are transform’d into little Aurelias as in Fig. 0

;hcnsce after a longer Space of Time, they iffue forth perfect Flies, #
ig. 81.

SI cTo
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: S E C T._ II."
Of the Feet of Flies, &c.

IG, 82, A, is a microfcopick Reprefentation of the Foot of a Fly, in
which is feen three of its Joints, the two Talans, and the two fkinny.
Palms or Soles in a_flat Pofture. = Fig. 82., B, fhews only one Foint, the
Talons, &c. in another Pofture, which is o admirably and curioully con-
trived, as to enable the Flies to walk againft the Sides of Glafs, and to fuf-
nd themfelves under the Surface of a Ceiling, with the greateft feeming
acility and Firmnefs. = The two Talons ﬁ'é A G, are very large in Pro-
portion to, the Fooz, the biggeft Part of them from A to I?: is all hairy,
their Points C and B fmooth, and bending inwards. Each of thefe Talons
are jointed at A, o that the Fly is able to open and fhut them at Pleafure :
The Claws readily enter the Pores of moft Subftances, at which Time, as
the Fly endeavours to fhut them, the Claws CB, do not only draw towards,
but fix each other ; and alfo draw the whole Foot GG A'D D forward ;
fo that on a foft Body, the Points G G G G (of which the Fiy has about ten
to each Foot) enter. This is fenfible to the naked Eye, in the Feet of a
Chaffer, and if you fuffer him to creep over the Hand, he makes his Step
as fenfible to the Touch alfo. . N N (U
But as this Contrivance often fails the Chaffer, fo would it the Fly, had
not Nature furnifhed his Feet with another curious Contrivance, which is
the Palms. or Soles D D, They are two fmall, thin, flat, and horny Sub-
flances, that arife from the under Part of the laft Joint of the Foot, and. are
feemingly flexible ; o that their two Sides do not always liein the fame Plain,
but may be fhut clofer, and as it were grafp a Body of themfelves : Befides,
the under Sides of thefe Soles are all befet with fmall Briftles, like the Wire
Teeth of a Card, whofe Points tend forward. Hence the Zalons drawing
the Feet forward as before, and thefe Soles being applied to the Surface of
the Body, with all its Points looking the contr ay, if there be any
arity, or yielding therein ;. the Fly fufpen ir.fc{f very firmly and
@fily. ‘That the Fly is enabled to walk on Glafs, proceeds partly from a
Ruggednefs of the Surface, or a Kind of Tamifh. or dirty fmoaky Sub-
&a_nu;h.,ghcring to_the Surface of that very harddBody 5 and tho’ t:c
inted Parts cannot penetrate, yet may find Pores enough in the
?‘miﬂh or at leaft mzi;n dt:::’ Il'histhﬁ&y‘ufhni Mr, Hook furveyed with
great Diligence, becaufe he could not comprehend, that if there was any
flﬁiﬁluﬁnom tter in thofe fuppofed Sponges (as moft that have ob-
fery that Object in a Microfcope, have ﬂlicvcd) how the Fly could fo

readily unglew and loofen its Feet ; and alfo becaufe he had found no other
-Teature any Ways like it.

1 ; A Con-
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A Contrivance nearly alike to this is to be found in all Kind of Flies,
and Cafe winged Infects, and in the Flea, in Mites, €. fome of which
have only one fharp Talon at the End of each Leg. Which drawing to-
wards the Center or Middle of théir Bodies, enable thefe exceeding light
Bodies to fufpend and faften themfelves to almolt any Surface. This will
not feem ftrange ; if we confider firt how fmall their Bulk is when com-
pared to their Superficies, their Thicknefs frequently not amounting tw
the 100th Part of an Inch.” ‘Sécondly their Strength and Agility compared
to their Bulk, ‘which in that Proportion perbaps may be an 100 times
ftronger than an Horfe: Thirdly, if we ‘confider that Nature always ap-

ropriates the Inftruments in the moft fir, eafy, and fimple Manner pof-
Eblc to perform their Office; which is alfo verified in the Foot of a
Loufe, each of his Legs being footed with two fmall Claws, with which
it grafps, and thereby moves itfelf to and fro-wpon the Hairs of the Cres-
ture it inhabits, .

The Legs of Flies are beft applied to the Univerfal Micrafepe, by being
either ftuck upon the Point, or held between the Nippers.  Though we
frequently place them between two Talcs in an Ivory Shder.

Secr IL _
Of the Eyes and Head of a Grey Drone Fly.

I HE Strufure of the Eye in all Creatures, is an admirable ' Piece
| " of Mechanifm ; but the beautiful Contrivance of the Eyes of Infefts
i8 fo peculiar, that it muft excite our Admiration, fo fenced with its owd
Hardnefs, ‘that ‘its own accurate Vifion 1§’ a ‘good Guard againft externil
Injuries’; ‘its outward Coat being all over befet ‘with ‘curious lenticulat Inlets;
enabling thofe Creatures to fee’ very accurately every Wa;r, without any
Interval of Time, 'or Trouble to move the Eye towards Obje@s ®.
See Fig. 83, This Fly was made Choice of, becaufe the Inquiry beng
chiefly abotit 'the Zyes, it was found to have the bi ‘Clufter of Eyés
in Proportion to its Head, of ‘any other fmall Fly, = Tt inclining fomething
fowards the Make of the large Dragon Fly, which is the moft remarkable
of all other Infeéts for'its ‘fine ‘perled Eyes. ” <. ' i
The greateft Part of the Head was nothing ‘elfe but twe large Protube-
fances,’ A’B'C D'E, whofe Surface was coverd over with a Muhitude of
fmall Hemifpheres, ‘placed with ‘the utmoft Regularity in Rows, croffing
cach other in a Kind of Lattice:Work. ' i
That half of them C D E, € D E, which looked towads its Legs, were

W Dibans PETS. p. 1, R eb i
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Of Fles. 59
obferved i to- be fmaller than' the other ~half:A B C E; A B C E;' which>
looked upwards and fideways. * The Surface ofthefe Hemifpheres were fo
exceeding fmooth and regular; that in ‘each of them Mr. Hook was able to:
difcovéra Landifcape of thofe Things which lay before his Window, Pare
of which was a large Tree, whofe Trunk and Fop he plainly faw. Alfor
the Motion of his Hand dnd Figures, if moved between the ‘Object  and
the Light. .| Thefe Rows of Eyes were {o difpofed, that'no Object was wi-
fible from his Head, but fome of thefe Hemifpheres were difected againft
it: And further; that where the Trunk of the Body feem’d to hinder thé
Profpec, thefe Protuberances were elevated, fo that a Fiy"may be truly
faid to have an Eye every Way. Thefe little Hemifpheres have each of
them'a minute tranfparent Liens in the Middle, each of which hach adiftinét
Branch of the optick Nerve miniftring to it, and rendering it' as fo many
diftin® Eyes ; fo that as moft Animals are binocular, Flies, Beetles, &c,
are multocular, having as many Eyes as these are Perforations in their
Cornea ®*. By which Means “as other Creatures &re obliged to turn their
Eyes to Objects, thefe have fome of their Eyes ready placed towards Ob-
Jeéts nearly all round them, * ' o0 T

Two of thefe optick Nerves are reprefented as delineated by Mr. Leex-
wenboek, in Fig. 84. And 'in 'Fig. 85i ‘are exhibited ¥ a great many of
them in a Clufter, as they appeared before’ the Microfcope, wheteof that
Part of them which was fitvate next the Cornea is fliewn by the Letters
N:O Py it is alfo obfervable, ‘that thofe Nerves, which were neareft to the
Circumference ‘of the Cormea, were fhorter than thofe next within them
and fo-on, till they grrive ac the cemival Nerve, which is the'longeft of all.

The Number of the Pearls in this Fly, Mr. Hook reckon’d to be 14000:
Mr. Leewwenboek computed 6236 in a Silk w's ¢wo Eyes, when 'In' its
Fly Suate s> 318+ in each Eye of a Beetle ; and 8000 in the two Eyes of ‘4
common Fly. . pivsiO Jo 17 :

Cut’ off 'the Eye of any Fly, and witha Pendil, and fome clean Water
with outrall the Veflels y thofe Veffels may be examined by theMicro-
! and-then if you carefully dry the outward Covering, fo as not to let
it {hrink, “it'will be rightly prepared- for making Experiments ; and upon
vViewing it, we fhall diftinguifh the numerous Protuberances or Hemi-
fpheres divided from one another with a fimall’ Light, iffuing between them,
and fix Sides to each. Mr. Leawwenbock having prepared an Eye in ‘this
Manner, placed it a litdle farcher from his Microfeope than when he would
Samine an Objeét, fo as'to leave a right and exact focal Diftance between it
and the Lens of his Microfcope ; and then look’d thro® both, in the Manner of
A Telefcope, at the Steeple of a Church, which was 299 Feet high, and
750 Feet from the Place where he ftood; and could pgtinly fee through

® Derb. Phy. Theas p. 372, 4 dArc. Nat, Ep. 111,
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every little Lens, the whole Steeple inverted, tho’ not larger-than the Point
of a fine Needle; and then directing it to a neighbouring Houfé, faw
thro” Abundance ‘of the little Hemifpheres, notenly the Front of the Houfe,
but alfo the Doors and Windaws, and was able to difcern diftin&tly whether
the Windows were open ot fhut. -/ . s esw (loi

. An Eye of a Fly thusgrtpa.md. may be held between the Nippers for
Examinationi  But;the Head of any Fly is beft' feen when ftuck upon one
of thofe Ivory Slips, or Pieces of Catd, sor Holly, swith' fome ftrong :Gum’
Water, and applied: 1o the Microfcope under the'Silver Refleéter, which
Slips may be:beld in the:Nippees.v. v v - d

N..B. The Homs'F F, ‘the Feclers G/G; the Probofeis. F1 H, -and the
Hair and Britles K K, fhall be defcribed in Se@V. of this Chapter.:

: g (oFy SR &
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HE Wings of all Kinds of Infeéts afford ‘an’infinite Vatiety, no lefs
% agrecable to the Mind, than pleafing to the Eye ; being diftended
and ftrengthened by the fing? Bones, and cover'd with the lighte/F Mem-
branes.. Some of  them are adorned with neat and beautiful Feathers, and
many of them provided with the-fineft Articulations and Foldings, for the
Wings to be withdrawn, and neatly laid up- in their #agine and Cafes, and
again readily extended for Flight: .= '« o 000 o0 10 dn i s
.. This of the d/ue Fly, Fig, 86, here exhibited, is not without- its pece-
liar Ornaments;;. it grows out of the, middle Part of the Body of the Fs
and -is feated a little beyond the Center of Gravity thereof, towards the
Head ; but that is curioufly ballanced by the expandéd Area of the Wing,
which confifts of feveral bomy Ribs, that give Strength to the filmy Parts s
which are thickly befet with.innumerable fmall Briftles, intermixed with as
many dark Spots, which feem to be: the Roots of - the Hairs that grow on
the other Side. ot s ug ! .
Of-other Flies, fome of their #ings are filmy, as the Dragon Flies 5 ©
thers ftuck over with thort Briffles, as the Flefb Fly 5 others have divided
Wings, as the grey and wbite feather’d Moths ; many Sorts ‘of Gnats Wings
are adorned with Rows of Feathers along their Ridges, and Borders of Fea-
thers round their Edge ; fome have Hairs, and others Hooks, placed with
the greatelt Regularity and Order. In the Butterfly and fome Moths, there
are an infinite. Number of fmall Feathers, -which cover both the under
and upper Surfaces of this thin Film, not only fhaped much like the Fea-

thers of Birds, but alfo variegated with the greateft Varicty of cgﬂ;ﬁ
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Of Flzes. 61
bright and vivid Colours; which is evident to the naked Eye, but much
more entertaining when viewed thro® the Microfcope ; by which we are in-’
formed, that thefe curious colour’d minute Feathers end in ‘Quills, and are
El:cud in ‘orderly Rows with great Exaétnefs, as the Holes they come

m fhew when they are rubb’d off. - ' DR TYRORRT B
+'Fig. 87. reprefents a fmall Piece of ‘a Batterfly's Wing ;A B ' fhews one
of thofe domy Ribs that gives it Strength, along whofe Sides are fuppofed
to'branch out varieus Blood-Veffels, conveying Nourifhmént to the interme-
diate Parts 3 although no Circulation can be difcern’d therein, wecan fearce
doubt but that a continual Supply of Juices muft be carried ofi to thefe mi-
nute Quills, ‘Hairs, and Bri&[;sa C, C, C, exhibits three of ‘thefe fingle
Plumes, with their Quills adhering to the tranfparent Membrane of the’
Wing, in which Membrane G, G, G, when divefted of its Feathers, may
be feen, the Order of Pits or Holes where the Quills are rooted, and from
whence they fhoot, D, E, F, fhews a few of’ the Featliers exatly in the
Form as they cover the whole Wing. i 4.
_“Some Flies have Hairs, and all the Scdrab Kind have Elytra, or Cafes
nto which their Wings are folded and preferved, till they want to employ
them, as in Fig. 110. fome of thefe Cafes reach almoft to the Extremity of
their Tail, as in moft Kinds of Beetles ; and ini others are very fhort, as in
the Earwigg. They do by a very curious Mechanifm ‘extend and with-
draw their membraneous Wings, "It is’ very curious to - fee them prepare
themfelves for Flight, by thrulting out, and then unfolding their Wings ;
and again withdraw thofe Joints, and neatly fold in the Membranes, to be
laid uT fafe in their Elytra or Cafes ; for which Service the Bones are ad-
mirably placed, and the Joints miniftring thereto are accurately contrived
for the moft compendious, and commodious folding up of the Wings.
Mr. Hook hath obferved the Motion of thefe filmy Wings in fome mi-
fute {pinning Flies, which naturally fufpend themfelves as’ if pois’d and
ady in' one Place of the Air, in which by a faint Shadow he could per-
ceive the utmoft Extremes of the vibrative Motion ; which Shadow, while
endeavour’d to fufpend themfelves, was not very long; but when they
endeavour’d to fly forward, it was fomething longer ; he alfe fixed the Legs
of a Fly with Glew or Wax, upon the Top of the Stalk of a Feather, and
n making it endeavour to fly away, was thereby able to view itin any
re; and found the Motion of the extreme Limits of the Vibrations,’
t be about the Length of the Body diftant from each other; and con-
tluded by the Sound, that the Wing was moved forwards and backwards
¥ith anequal Velocity, (and comparing it with a mufical String tuned
nifon to it) the Vibrations whereof are fo {wift, that it is probable there
are many hundred, if ‘not thoufand Vibrations in one Second of Time,
and fuppofes them the fwifteft Vibrationsin the World ; whence he reflecfs
on the Quicknefs of the animal Spirits, which ferve to fupply this Mq::ticmi
3
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It is obfervable that moft Infe&ts.are provided with.a Jittle Ball, * or Blad-
der under each W:.ng, fix’d at the Top of a flender Stalk, moveableevery
Way at Pleafure ;, in fome they alone, in others (as in;the whole
Ilefb Fly, Tribe); .they have l:ttle Covers, under which they lie.and: move;
with thefe Poifes, and fccundary lefler Wings, they. obviate all the Vacil-
lations of their Bady, poife i, in Flight, as,a Rop&Dmcer ballances
himfelf by his Pnlc{ua&:n at each Ead with Lead,,

If one of thefe be, cut off, the Creature flies aukwardly for a- nr]nk, ad
at Jaft falls 1o the Ground, . Thefe Bladders being hollow, may ferve like-
wife to produce| the Noife many Sorts of Flies make by Rfiking theit
Wings againft them 3 Infects - that have four 'Wings. ballarice tlmfclm
with the two lefler ones,

. The Wings of Flies are beft apphcd to the chmﬁwpe betwu:n two

feovy Talcs, in-an Ivory Slider.

If with aa Hair Pencily, or Point. of a Pcﬁmfe, you gtm.l bmlh or
ftroke off fome of the minute Feathers from the Wings of Butter-
flies, and fome) Sort of Moths 5 then. breathe upon -a fingle Tal¢ in one’of
your Sliders, and apply it to the Feathers, which.feem only:like ‘a fine
Duft, they will immediately adhere to its. if upen their Application to the
Microfcope they lie not to your Mind, wipe them off, and put en others
in the fame Manner, till they lic fair for Examination, then m'mrﬂmm
with another Talc, and faften them down wuh a ng. .

A V.
Of a Blue Fly.

4 1G. 86. reprefents a microfcopical Picture of this Fy; it hﬁ many
Things about it worthy of Note ; feveral of which are already de-
nibed, viz. the Head, Eycs. ngs, and Feet.

The Clufters of Ejrca in this Fly are much fmaller than that of the Drose
F{y in Proportion to its Head, n thefe two Clufters of Eyes ap°
pear'd a fealy Prominency B, armed and adorned with black Briftles, fharps
and tapering, growing in Rows on either Side, and bending towards each
other, formed a Kind of briftly Arbor, which almoft cover’d the fore Fronti
at the End of this Arch, and about the middle. of the Face or:a rifing Part
ﬁ:.hﬁ:w two oblong Bodies D D, which through the Microfcope looked 0t

the Pcndznts of Lillies, and a ppear’d to be jointed on two fimall
Parts at C, cach of which feem’d agam jointed into tﬂ Front: Outof th
upper Part of each of thefe Horns grows a Feather, or brufhy Briftle EE

® Der, Phy. Th. p. 377+
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on the under Part of the Face F F, were feveral of the former Sort of
bended Briftles ; and below all is ‘the Mouth, out of ‘which grew the Pro-
bofeis G H'1 3 which by Means of feveral Joints, the Fly was able to move
to and fro, and to thruft in and out as it pleafed. The End of this hol-
low Body, which" was cover’d over with fhort Hairs, feem’d bent at H,
and the foremoft Side of the bended Part flit into two Chaps* HI, H I.
Thefe he could open and fhut very readily, and when he feem’d to fuck
any Thing from the Surface of a Body, he would fpread thofe Chaps, and
apply the hollow Part of them clofe to it.

; cither Side of the Probofcis, within the Mouth, grow two fmall
Horns K K, which were hairy and ‘fmall in this Figure, but of another
Shape, ‘and bigger in Proportion in Fig. 83. where they are marked G G,
which two are generally called, the Antennz or Homns of Infets ; Mr..
Derbam imagines them to be abfolutely neceffary to the fearching out and
finding their Way, 1 as their Eyes are immoveable ; fo that no Time is re-
uir'd for their turning them to Objects ; there is no Neceflity that the

etina, or optick Nerve, fhould occafionally be brought nearer to, or re-
moved farther from the Cornea, as it is in other Animals ; but their Cornea
and optick Nerve being always at the fame Diftance, and fitted only to
fee diftant Objects, they would be infenfible of, and apt to run their
Heads againft’ Bodies very near 'them, were they not affifted by their
Feclers: "And that this, rather than wiping the Eyes, s fome have ima.
gined, is the particular Ufe of the Feelers, and is apparent from the Flefh
Fly, and many other Infects, which have their Antennz fo fhort and
%‘U@t,a not to be capable of being bent unto, or extended over the

.. i b - .

The middle Part of this Fly was cafed with a firm Coat of Armour, the
Upper Part of which was thickly befet with conical Briftles, pointing back-
wards ; from its under Part/fprang fix Legs, three of which are apparent
i the Figure at M, N, O; they were all of the fame Struéture, being co-

ver'd -with an baj Shbl:f-and fed of eight Joints, to the laft of
which grew thm.r' and Claws bé;ore ﬂéfcribeg in Page 57. From the
‘g:pﬂ Part of the Trunk grew the two Wings, which are defcribed Page 604
hinder Part of his Body was of a moft curious fhining Blue, and exadly
like polifhed Steel, brought to that Colour by Nealin,g. T B
Lhe Jamellated Afntenne of fome, the cavelated of others, the neatly
aticulated of others, and the feather’d or tufted of others, are exceedingly
iful when ‘viewed through a Microfcope.
- And in fome thefe dntenne diftinguifh the Sexes, | for in the Gnat Kind
"Eﬂf_nfe with Tufts, Feathers, ‘or Bruth Horns, are Males; and thofe with
h"ﬂ Lingle fhafted .dnlemne, are Females. :

¥ Heak's Mycro. §. 183, + Derbam’s Phy, Theo. . 372. || Derbam®s Phy. Theo. p. 573
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Flies of any Kind may be examined in the Microfcope, by fticking them
upon the Point, or pinching any Part of them between the Nippers, and
fo applied to the Magpnifier under the reflecting Concave, if it be opake,
And if you are defirous to keep its Head, or any other Part, it may be
ftuck with Gum Water upon a Picce of Card, or upon one of thofe Ivory
or Holly Slips, mentioned before in Page 31. _ :

It is very obfervable, that Infeffs take particular Care to depofite their
ng or Seed in Tuch Places, where they may have a fufficient Incubation,
and where the Young, when hatched, may have the Benefit of pro
Food till they become able to fhift for themfelves.. Thofe whofe Food is
in the Water, lay their Eggs in the Water ; thofe to whom Flg/b is a proper
Food, in Flefh ; and thofe to whom the Fruits or Leaves of Vegetables are
Food, are accordingly repofited, fome in this Fruit, fomein that Tree, and
fome in that Plant, and fome in another, but conftantly the fame Kind in
the fame Tree, &9¢. : : _

As for others that require a more conftant and greater Degree of Warmth,
they are provided by the parent Animal with fome Place in or about the
Body of other Animals ; lI:)mc in the Feathers of Birds, fome in the Hair
of Beafts, fome in the Scales of Fifhes, fome in_the Nofe, fome in the
Flefh, nay fome in the Bowels and inmoft Receffes of Man, and other
Creatures. And as for others, to whom none of thefe Methods are pro-
;'écr, they make them Nefts by Perforation in the Earth, in Wood, In

Combs, and the like, carrying in, and fealing up Provifions that ferve both
for the Produ&ion of their Young, and for their Food when produced.

In Flies, Butterflies, &c. it is obferved there is a kind ofP Gluten, IE
which the Female faftens her Eggs to the bearing Buds of Trees, &%
that the Rains cannot wath them off, nor the fevereft Froft hurt them.

_ §: $opl W SRR dsbau =i
Of Infects that infeft Fruit and other Trees.

HESE Infelts are of the Ichnumon Fly Tribe, that generated I
the Plumb, is black, of a Middle Size, its Body near +sths of a
Inch long, its Tail not much lefs, confifting of three Briftles, wherewith It
conveys its Eggs into Fruit, its Antennz long, flender, recurved 3 its Belly
longifh, tapering, fmall towards the Thorax, Legs reddifh, Wings mem-
braneous, thin and tranfparent, in Number four, ' l

The Bloffoms of Apples and Quinces are infefted with Multitudes of final
Animals, fo likewife are the green Leaves of Goofe-berry, Currant, :
Grape, Plumb, and other Trees, overftock’d with infinite Numbers of thefe

minute Flics. . Some blackifh, others green, fome winged, Othm.'”i!hﬂuf
. “Wings
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Wings ; feveral of which bring forth their Young alive and perfet ; for
if their Bodies be opened, feveral imperfet Embrio’s may be found
therein,  Alfo Iafe&ts of a greenith Colour of the Shape of Fig. 88.
but no bigger than a Grain of Sand when firlt hatched, which at full .
Growth appear to the naked Eye of the Size of Fig. 89.

Thefe little Infects Leeuwenboek calls Pediculus,® or Loufe, who on pluck-
ing a Leaf from a Plumb-tree, and putting it into fuch a Glafs Tube as is
deferib’d Page 3o, which he applied to his Microftope, and found thereon
36 black Flies, and feveral hundred of thefe green Lice, and among them
many which were but juft hatched. In a fhort Time thefe green Lice di-
ed, and from their Carcafe came forth a black Fly. Fig. 88. reprefents
the Carcafe of one of the green Lice as it appear’d before the Microftope.
The Shell or Skin of its Back had feveral Rows of Knobs upon it; its
Eyes A B were like thofe of other Flies; CD fhew its two Antenna arti-
culated and fet with Hairs. EFGHIK fhew the Legs, having at their
Extremity two hooked Nails, and fhort Hairs. L M reprefents the Aper-
ture, from whence came out the Worm, from which the Fly was pro-
duc’d,” having firft eaten up all the Infide of the Body of the green Loufe.

Fig. go. exhibits one of thefe minute black Flies thus produced from a
Worm, which had increas’d itfelf by deftroying its fofter Parent, and then
changed into a Nymph, and at laft from that to a Fly, furnithed with all
thofe. minute Organs as are exprefled in the Figure ; whereof A B fhews its
two Eyes, CD its Antennz, which afford a pleafant Sight in the Micro-
[eope, its curious Joints being finely befet with Hairs.

E F are two Organs, through which it fucks its Nourifhment, its long -
Tail GHI, KLMN, its four Wings bedeck’d with exceeding fine Hairs
anda much finer Membrane, OQQOOQO its fix Feet, which were alfo fur-
nithed with many Joints, and thickly fet with Hairs. The Letters P QR
exprefs the Point of the Nippers: which held the Fly before the Micro-
score. Thefe Lice are alfo to be found upon the Leaves of Filberd-Trees,
with this Difference, the former being green, and the latter whire.

Upon the Leaves of /pples and other Trees are found a curious Fiy, 1 the
exquifite Make and Form of its Parts are not to be difcerned without a
Microfcope, Fig. g1. reprefents the Size and Shape it appears of to the
naked Eye. And Fig. 92. a Part of its Head, whereot A B are its two
protuberant Eyes, CD E its Snout, farnifhed with various Forceps or
Teeth, with which it perforates the Buds of Fruit and Flowers; this Snout
is flexible and capable of bending every Way, CF and D G are the two
Horns which adorn the Snout. - Fig. 93. is almoft a fourth Part of the Leg
of this Fly, which confifts of four Joints. H I are two Nails which appear

® drc. Nat. Ep. 135, + mekf,‘x. & &n. Epift. 8q.
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in the Microfcope, as Horn does to the naked Eye, and K L thews its two
fkinny Palms or Soles. -

There is another Sort of Animalcule found in the Wrinkles and wreathed
Curls of blighted Leaves *, and in the Extremity of the Sprouts of Leaves, as
in Garden Currants, Cherries, Peacbes, Neflarines, 8tc. may be found
great Swarms of thefe minute Infecs, no bigger than an half-grown Loufe,
one of which is reprefented by Fig. 94. of its foll Growth, and of the Size
it appear’d of to the naked Eye. Fig. 95. thews the fame magpnified and
near its laft Change, the folded Wing juft beginning to appear at AB.
It had fix {mall jointed Feet, fenced with fhort Hairs, and two Nails on
each; C thews one of its Eyes, which was of a furprizing Make. DF
reprefents the Probofcis, with which it perforates the Leaves and Buds of
Trees, and then thrufts out its Dart E and fucks their Juice. From its
Tail proceeds two upright Parts G H, out of which a tranfparent Liquor is
frequently diffufed as at H, 1K L is the Needle’s Point, upon which the
Animal was ftuck ; and Fig. 94, as before hinted, the fame Animal when
changed into a Fly.

Mr. Derkam could never obferve any other kind of Fly but the lefler
Phalene + about +*% of an Inch long to be bred in Pears and Apples ; it is
whitith underneath, greyifh brown above, fpotted about one Third with
Waves of a Gold Colour, its Head fmall, a Tuft of whitith Brown on its
Forehead, and Antennaz fmooth. The Aurelia of this Moth is {mall, of a
yellowifh Brown.

Bn'e 2 “VH:

Of Excrefcencies growingy on Willow-Leaves, and
a_fmall Fly bred thereon.

M R. Leeuwenboeck frequently difcovered more than one Sort of Worm
upon opening the knotty Part of Willow-Leaves, and having put
feveral of thefe Knots, whofe contain’d Worms were not full grown, into
a large Glafs Tube, that the Worms might ateain their full Growth, could
not find that any of them did fo ; obferving at the fame Time feveral of
thefe Knots to have none of the Warms in them, but almoft full of the
Excrements of the Worms which had been therein, and were diflodgeds
through a fmall Hole he could perceive in the Knots. :
Fig. 96. A B reprefents a Willow Leaf, in which are feveral Exerefcencitss
fome of them with Holes as F, others as CDE ; G H fhews two of thefe
Knobs cut open, and the Pofture of theWorm therein, feveral Worms lay dead

* Leew, Ex. & Con, Epiff. go.  + Ph. Theo. p. 387-
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in the Knobs fuppofed to be killed by other leffer Worms, produced from an
Egg depofited by another Fly fince the Production of the former, which
devoured and lived upon the larger Worm.

In the Middle of Fuly Mr, Lecuwenboeck cropt feveral Willow-Leaves, in
which were fuch like Knobs *, and difcovered feveral Worms nearly -ar-
rived to their full Growth : - After thefe Knobs had been in the Glafs Tubes
about eight Days, upon opening one of them he found, that the Worm
was turned into a Tomnekin or Aurelia, and in fome others 13 or r4 more
of the fame ; in fome of the Knobs he found the fmall devouring Waorms
above-mentioned, being fo ' far advanced in Growth that they were ready
to be chang’d into flying Infets ; he put thefe alfo into Glafs Tubes. Af-
ter fome Weeks certain dlack Flies proceeded from thofe Tonnekins, their
hinder Parts of an oblong Figure, and fafhioned like a Hook. He alfo
faw two of thefe fmall Worms (which devoured the large ones) endeavour-
ing to enclofe themfelves in 2 Web 3 but by reafon of the large Space in
which they lay, could not bring it quite round them, having made it only
on one Side, and their Change happened in fo fhort a Time that he could
not make his Remarks thereon. :

Fig. 97. reprefents the aforefaid Fly as it appears to the naked Eye.
A B fhews the long, flender and hooked Part; on examining this little In-
ftrument in the Microfeope, it appear’d to be hollow, and was cover’d with
a great Number of fine Hairs, as in Fig. 98. and on endeavouring to fplit
it, the Dare, Fig. 99. appear’d, whofe Point is only jagged with faw like
Teeth, which being alfo fplit, two other diftinét Hooks -+ were taken out of
it both of the fame Shape, a fmall Part of one of them is reprefented by
Fig. 100. each of them being fortified with faw-like Teeth, and the Dart
Fig. 101, was found to be only a fecond Cafe or Sheath for the two Hooks,
wherein the Hollownefs does plainly appear, whicl is filled with a corro-
five Water. The Fly makes ufe of this Auger to prepare a convenient
Lodgment for her Eggs (and choofes thofe Leaves that are moft latteous
and juicy) under the Skin of the Leaf, from whenee the Worm upon
gnawing the Veflels for its Suftenance, occafions the Sap to flow out of
them and to coagulate into that knotty Subftance. Mr. Leentwenbock took a
fmall devouring Worm from a larger that lay dead by it, and put it upon
a living one to which it immediately faftened, whilft the other at the fame
Time ufed all Means, by bending, ftretching, contraéting, and winding
its Body, to free itfelf from chis troublefome Gueft, but in vain, the {mall
one ftill keeping its Hold, -

Fig. 102. exhibits a Tomekin, which was a Worm but the foregoing
Evening, and had caft off a very thin Skin, this alfo confifted of feveral
Rings and Circles as when in the Weorm State. The Feet and Joints there:

* Ph. Tranf. No. 269.  + Arc. Nat, Epif, 136.
K 2 of
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of were very vifible; AB and AC reprefents its two Antennz ; and al-
though they were inclofed in a thin Membrane, yet all the Joints might
be clearly feen. The Change of this Worm was fo fudden, that Mr.
Leeuwenboek was never able to fee it,

Not only the #illows and other Trees, but Plants alfo have Cafes pro-
duced on their Leaves, as Nettles, Ground Ivy, &c. by the Injection of
the Eggs of an Ichneumon Fly. Thefe Cafes are generally obferved to grow
near to fome Rib of the Leaf, and their Produétion thus. The Parent In-
fect with its fiff fetaceous Tail, terebrates the Rib of the Leaf when tender,
and makes way for its Egg, into the very Pith or Heart thereof, and pro-
bably lays in therewith fome proper Juice of its own Body to pervert the
regular Vegetation of it. From this Wound arifes a fmall Excrefcence
which (when the Egg is hatched into a Maggot) grows bigger and bigger,
as the Maggot increafes, {welling on each Side the Leaf between the two
Membranes ; and extending itfelf into the parenchymous Part thereof,
until it grows as big as two Grains of Wheat; in this Cafe lies a very {mall
wjhire rough Maggot, which turns into a beautiful green fmall Ichneumon
Fly. : ;

S EcrT VIIL
Of the Crane-Fly, or Father Long-legs.

HIS little Creature, though but feldom taken Notice of, affords

an agreeable Variety of Subje@s, when examined by the Microfeope.
It is produced from a Worm hatched in an Egg, depofited by its Parent
under the Grafs in Meadows,

Thefe Worms are to be met with but in the hot Weather upon the
Ground under the Grafs in the Meadows and Fields. Fig. 103. reprefents
one of them, which could not be difcerned to change or increafe between
the Months of May and Augufh.* Fig. 104. fhews the Worm changed into
a Nymph, and at its firlt coming forth greatly agitated. Fig. j05. fhews
the caft-off Skin, which in its Change the Worm forfook, after which
it took Wing and flew away in the Form of Fig. 106. which reprefents
one of thefe male Flies, asdoes Fig, 107, alfo thew the Female.

The Tails both of the Male and Female are of a curious Struture, that
of the Female is fharp, and of the Confiftence of Bone, wherewith he

erforates the Ground, and depofites her Eggs under the Grafs in a moift
lace. ~ This acute Tail of the Female is fhewn at N, Fig. 107. which fhe
can open into four diftinét Parts +.  Upon opening one of thefe Females

® Leew. Ex. & Contemp. p. 347. t Leew. Ex. & Contemp. 3. 349.

M.




Fl 2l

Pomwilas S

Front.” 4. 68.







-Of Flies. 69
Mr. Leeuwenbock counted upwards of 200 Eggs of a blackith Colour and
fmooth, like polifhed Glafs, and about twice as long as they were thick.
The Inteftines of this lictle Creature: are alfo very curious, which when
opened with unfpeakable Admiration he faw them by the Affiftance of the
Mli:raﬁap:, as plainly as the Bowels in larger Animals can be feen by the
naked Eye.

In thcyFtt't of this Fly, if diffected in a Drop of Water upon the Glafs

R, Fig. 2. of the Univerfal Microfcope, the flethy Fibres may be feen to
diftend and contract themfelves in a moft furprifing Manner, and to
continue o for the Space of three or four Minutes. The Eggs alfo after
Diffection may be applied to the faid Glafs, and eafily examined by the
Microfcope, or on dipping the Point of a very fine fewing Needle (it
being firlt fixed in a wooden Handle) into fome Turpentine, and ap-
plying that to the Eggs, they will be glued thereto. The Needle itfelf
muft be held between the Nippers, and by its Handle may be turn’d round
at Pleafure,
. Itis very. wonderful how fo fmall a Creature as fome of thofe newly
hatched Maggots, that are found in the Ends of blighted Leaves, can be
able to convolve the ftubborn Leaf, and then bind it with the Thread or
Web it weaves from its own Body, alfo to line the Infide of it with the
fame, and ftop up the two Ends thereof to prevent its own falling out.

In the Bodies of many Caterpillars, and other Nymphs of Infeéts, are
frequently found to be generated great Numbers of fmall Flies, whofe pa-
rent Animal had wounded the Caterpillar *, and darted its Eggs into it;
and fo made it the fofter Mother of its young.

Some Infeéts lay up their Eggs in Clufters, as in Holes of Flefh, and
fuch Places, where it is neceffary they fhould be crowded together, which
without doubt contributes towards the hatching +.

Other Infects obferve great Order in the Difpofition of their Eggs,
which may be found upon the Pofts and Sides of Windows, very neatly
laid, being round and refembling fmall Pearl, which Eggs produce a fmall
hairy Caterpillar |. The white Butterfly alfo lays its Eggs on Cabbage-

aves, and always glues one certain End of them to the Leaf. If thefe
E_ggs be applied to the Univerfal Microfcape on the Glafs R, Fig. 2. you
Will find them curioufly furrowed and handfomely adorn’d.

The Peafe Ichneumon Fly § is very fmall, its Wings large, reaching beyond
tht.Pcdex-, Antennz long, Alvus fhort, fhaped like an Heart, with the

oint towards the Awus, it walks and flies but flowly. No Tail appears,
tthey have one concealed under the Belly.

Iekmeuman properly fignifies the Egyptian Rat **, which has its Name from

* Pb.Th. p.3g0. 4+ Ph.Th 393 | Pb.Th. p-393.  § Ph.Th. 387,
- P.in'!.g,‘: Tranf. No. 77+ 293

its




»0 Of Flies.

its hunting ot tracing out the Eggs of Crocodiles and Afps: ‘A like Obfer:
vation made by fome of the Ancients on certain Infects of the Wafp.
Kind, occafioned the Application of that Name to Wafps, as well as tﬁc
Egyptian Rat; there is but one Paflage in all Antiquity concerning thef¢
Walps, viz. in Ariffot. de Hift. Anim. Lib. 5. ¢.20. which Pliny, Lib.11.
¢. 21. hath render’d thus, Pefpe Ichneumones vocantar (funt autem minores
quam alie) unum genus ex aranes perimunt, pbalangium appellatum, & in
nidos fuos ferunt, deinde illinunt, & ex iis, incubando, fuum gemus procreant;
that 1s, the Waips, called Jebnumons, and which are {maller than other
Walps, kill a Species of Spiders, called Phalangium, and carry them to
their Nefts, after which they befmear them, and by Incubation: produce
their own Species out of them,

There is alfo a certain lack and curious Fly, which proceeds from the
gouty Excrefcencies of the Briar Stalk ®, with red Legs. ~Black, fmooth
_loinr_cd Antennz, large Thorax, and Belly in the Shape of an Heart. It
eaps like a Flea. :

The Excrefcencies of the Roots of Cabbages, Turmeps, and divers
other Plants, have always a Maggot in them, not yet fufficiently obferv'd.

Caterpillars, and divers others Infeds, can emit Threads or Webs for
their Ufe. In this their Nymph State, they fecure themfelves from falling,
by letting themfelves down from the Boughs of Trees, and other high
Places, with one of thefe Threads, and fecure themlfelves in their Aurclia
State, in Cafes of their own Weaving.

Some of the Fly Tribe are alfo endowed with this textrine Art, of thele
one Sort fpins a long milk white filken Web as big as the Top of one’s
Finger, woven round bent Stalks of Ribwort, &c. in Meadows, The
other is a Lump of many yellow filken Cafes fticking confufedly together
on Pofts, under Coleworts, €¢. thefe Webs contain in them fmall whitill
Maggots, which turn to a fmall dlack Ichneumon Fly, with long capillary
Antenne, tan-colour’d Legs, long Wings, reaching beyond their
with a black Spot near the Middle, the Alvus like an Heart, and in fome
a fmall fetaceous Tail. Some of thefe Flies are of a beautiful fhining
glrien Colour. . The Flies coming from thefe two Produétions are nearly
allKe,

Many of the febneumon Wafps 1 are remarkable for the Nidification and
Provifion of their Young. Thofe which commonly have golden and black
Rings round their A/vi, line the Cells they perforate in the Earth, Jay theif
Eggs therein, and then carry into them Maggots from the Leaves of Trecs
and feal them up clofe and neatly ; thefe Waips have their Jaws not 9"'?
very ftrong but nicely fized, curved, and fet for- gnawing, and fcraping:
Thofe little Holes they perforate in the Earth and Wood, as well as the fe-

* Ph.Th. p. 2500  + Ibid. p. 2284 v—:ﬂi
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“veral Parts of the Walp itfelf, are a pleafant Objeét for the Microfcope.

The Bearers of Fruit-Trees are full of Afperities, and not fo fmooth on
their Bark as the other Parts of the Tree are. If after Harveft, and any Time
in Winter, you view thefe Bearers in the Microfcope, their Cavities will be
found to be full of Eggs, of an oblong Figure, and citron Colour, efpe-
cially in thofe Years wherein the Caterpillars * have been numerous. Out
of thefe they are hatched in the Spring. The Seafons which ufually de-
ftroy them, are fuch as come in with early Heats, before the coming out
of the Buds and Bloffoms, and on which a nipping frofty Air enfues,
which foon kills them,

S®cT I
Of Oak Cones.

THE SE Comes are to Appearance, erfc&ly like Gems, only bigger,
being nothing elfe than thefe increaled in Bignefs, inftead of Length.
The Caufe of this Obftruétion in the Vegetation is this, into the very Heart
of the young tender Gem or Bud, (which begins to be turgid in Fune,
and to thoot forwards towards the latter End of that Month, and the Be-
ginning of the next) into this Bud the parent Infect thrufts one or more Eggs,
and perhaps not without fome venomous + Ichon therewith ; this Egg foon
becomes a Maggot, and eats itfelf a little Cell in the very Heart or Pith
of the Gem, which is the Rudiment of the Branch together with its
Leaves and Fruit. The Branch being thus deftroyed, or at leaft its Vege-
tation obftruéted, the Sap that was to nourifh it is diverted to the remain-
ing Parts of the Bud, which are only the fcaly Integuments, by this Means
growing large and flourithing, becomes a Covering to the Infect Cafe, as
before they were to the tender Branch and its Appendage.

. The Cafe lying within this Cone, is at firft but fmall, as the Maggot
included in it is, but by Degrees, as the Maggot increafeth, it alfo grows
b‘EE’:R to the Size of a {mall Pea, long and round, in the Shape of a

g AAcorn,

The Infeét produced from thefe Cones, hath four membraneous Wings,
ttaching a little beyond the Belly, articulated Horns, large Thorax, Belly
fhort and conical, Legs partly whitith, partly black, of a beautiful fhining
grcen, in fome tending to a dark Copper Colour.

The Aleppo Galls, wherewith we make Ink, are no other than Cafes in
which Infeéts breed, which when they come to Maturity, gnaw their Way

& Philef. Tranf. No.237. 4 Pb.Th. p. 397.
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22 Of Oak Cones.

out of them, which -occafions thofe little Holes obfervable in them ; Se
Pbilof. Tranf. No. 245.

Of this Sort alfo are the little fmooth Cafes, about the Size of larg:
Pepper Corns, which grow clofe to the Ribs, under oaken Leaves, at firft
of a bluthing red, afterwards growing brown, hollow within, but an hard
thin Shell without, in which commonly lies a rough white Maggot, after-
wards transformed into a black Zchneumon Fly, that eats a little Hole in the
Side of the Gall, and fo gets out.

Some of thefe Balls are tender, as thofe of a yellowifh green Colour
with a reddifh Caft, about the Size of a fmall Mufket Bullet, growing clole
to the Ribs, under Oaken Leaves, their Skin fmooth with frequent Rifings
therein, inwardly they are very foft and fpongy ; and in the very Centeris
a Cafe with a white Maggor therein, which becomes an Ichneumon Fiy*
This Gall is remarkable for the Fly lying therein all the Winter in its 10-
fantile State, and comes not to its Maturity till the following Spring. In
Autumn and Winter thofe Balls fall down with their Leaves to the
Ground, in which the inclofed Infet is fenced againft the Winter Frofts,
partly by other Leaves falling pretty thick upon them, and efpecially by
parenchymous {pongy Walls, afforded by the Galls themfelves.

From the large Oak Balls, called Oak Apples, which grow in the Place
of the Buds, out of thefe Galls, come another Species of Black Flies.

The gouty Excrefcencies in the Body, and Branches of the Black-bery
Bufh, produce a fmall thining black Ichneumon Fly, about a Tenth of an
Inch long, with red jointed Horns, four Wings, red Legs, and a fhort
Belly. They hop like Fleas.

All thefe Infeéts afford an entertaining and agreeable Variety when
viewed through a Microfcope.

S r s X

Of an Infect found upon the Leaves of Spices and
tn Woods of [everal Kinds.

R. Leeuwenbock difcover'd upon the Leaves of fome whire N&©

megs, an Animalcule or minute Worm, which appeared © ghess
ked Eye of the Size of Fig. 108. but is reprefented in Fig. 109. 35 I* “‘1?'
pear’d when placed before the Microfcope. Its Body was jointed i cd
veral Places, and thickly fet with Hairs; it had fix fhort Feer, which €%
with a fhining Nail, toothed like a Saw, as at A, B, C, D, the hindt
Part of its Body was very full of Blood Veffels, as appears at E, F, G, F

® Ph. Th. p. 400. At




Of Fiies. 3
At IK are two fhining Horns jointed and befet with Hairs. At L are
reprefented its Forceps, with which the Worm eats its Way into Leaves
or Wood, €&¢. MN fhew the two leffer Horns which adorn the Head
of the Worm. This Worm after fome little Time was changed into a fly-
ing Infect, as exhibited in Fig. 110, whereof LM, BN are its two Horns,
which confifted of divers Joints and Hairs, BL. its Eyes furnithed with a
Number of little Lenfes, as the Eye of the Drone Fly before deferibed.
It had alfo fix. Feet armed with Talens, as before thewn : Thefe Legs had
feveral Joints, and were cover’d with Briftles or Thorns, two of thefe
Feet and Nails are fhewn by the Letters CO, DP. DE, and K1 repre-
fents the two Cales or Shields under which the Wings are folded. Thefe
Cafes are moft curioufly adorned with ftrait Rows of Rings throughout their
whole Length. The hinder Part of its Body is jointed as it were with hol-
low Notches, much after the fame Manner as the Worm from which it was
produc’d. If the Wing be confidered, it will be found to confift of feveral
imall Veffels or Nerves that affift in the Expanfion thereof. The exquifite
Neatnefs with which this minute Wing was folded under the Shields, is
furprizingly beautiful, asappears between G H, with what wonderful Nerves
muft thefe minute Wings be ftrengthned, that can enable this Infeét fo
readily to fold up the Extremity of this filmy Membrane in fo neat a Man-
ner, and to expand it again, as it were inftantaneoufly, whenever it is in-
clined to fly # That the curious Folding of thefe fort of Wings might be
comprehended, Mr. Leenwenboek took off one of the fhelly Cafes and placed
the Wing hefore the Microfcope, which appeared as in Fig. 111, QST
VWXY reprefent the Wing as it lay cover’d under its Shield. It was
broadeft about V 5 the fecond Wing, which I fuppofe to be its Ballance or
Poize, is fhewn at S T. The Extremity WX Y, fhews thofe neat Fold-
ngs before fpoken of, which, together with the Strength of the Nerves, dif-
cover the Almighty’s Wifdom in their Contrivance,
I have found of thefe Infet Flies in Summer-time flying about my
Work-fhop, and have obferved them to anfwer all the above Defcription.
hey are fo fmall, that I have applied them to the Microfcope in the I;vm'y
Sliders, but they are better feen when applied in the Nippers V, of Fig. 2.
Thereis likewife a fmall Scarab in the very Tips of Elm-Leaves.* In the
Summer many of thefe Leaves may be obferved to be dry and withered,
and alfo turgid, in which lies a dirty, whitifh, rough Magget, from which
Proceeds a Beetle of the fmalleft Kind, of a Weefel-Colour ; it leaps like a
Grafbopper, although its Legs are but fhort, black Eyes, Vaginz thin,

and prettily furrow’d, with feveral Cavities, fmall dubed Antennz, and a
long Probofcis,

® Phb. Theo. p. 251.
L
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The fame, or one much like this is found on the Tips of Oak and Holly
Leaves.

The Horfe-Fly is alfo a curious Objeét, its Eye is in the Form of other
Flies, bur is as it were indented all over with a pure emerald Green, it
Body like Silver in Froft-Work *, fringed all over with white Silk.  If the
Head of this Fly be cut off juft at the fetting on of the Neck, a pulling
Particle may be feen beating through the Skin for half an Hour together.

The Trunk or Probofcis of a Butterfly, which lies wound up like an Helix
or {piral Spring, gradually growing flender as at Fig. 113, fupplies the
Office both of Mouth and Tongue, it may with a Pin be eafily drawn out
to its full Length, if it be cut off and laid upon the Objet carrying Glafs
R, of Fig. 2. and fo applied to the Microfcope you will fee it wind and
coil T itfelf up, and then to open itfelf again for a long Time together, Na-
ture having made it of a fufficient Length, that when extended it may reach
into the Hollows of Flowers, and trom thence extract their Dews and
Juices. It confifts of two Tubes near its Extremity, as reprefented at A C,
Fig. 113. the Cavities of which unite at D, and from thence to the Throat
of the Butterfly form but one Channel |. Thefe tubular Extremities are un-
folded in the Manner exprefied at BT N, Fig. 114. in order to extra& the
Dews, &¢c. from Flowers ; after which it is immediately drawn back and
coil’d up into an Helix. MM, Fig. 115, reprefents one of the extreme
Parts viewed with a greater Magnifier, and delineated exatly: in the
Manner as it is applied to Leaves and Flowers. Whence it appears, that it
is not the extreme End of the Probofcis, which extra&ts the Dews and
Juices ; but feveral Nipples DEF, that are applied to the Leaf AC, at
the Pointsiii.

In all Grafboppers there is a green Film or Plate (like a Croflet) which
covers the Neck and Shoulders ; if you raife it up with a Pin you may fee
their Heart beat § for a long Time together, The Grafbopper is beft held
between the Nippers V, and fo applied to the Magnifier,

There is a pretty Object, which is a white oblong Infeét that fticks to
the Back-fide of Rofe-tree Leaves ** in Auguft, of a perfect white, it changes
into a fmall yellow Locuft, with two white Wings longer than its Body, and
two Pointers in the Snout like a Pair of clofed Compafies, and may
plainly feen when the Fly is laid upon its Back.

Upon the Backfide of the Leaves of Goofeberries, Sweet Briar, and
golden Moufe-ear in April and the Beginning of May, is a greenith Grafbop-
per or Locuft ++, which is a pleafant Object ; when placed before the Mierof-
cope it hath two Horns and four Legs, and two curious black Eyes.

® Power's Micro. Ob). p. 7.+ Ibid. p.8. | Microgra. de Bonan. Pars 2. p. 48. § P
e's Micro. p. 24 ** Ibid. p.27.  +1 Iid. p. 26, On




Borntes /6.
Front? Pag. 74. ornvles
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On Sycamore Leaves there is a yellow Infe& *, which at firft hath no
Wings, burt fix Legs and two Horns which are flit ; it runs nimbly, the
Eyes are globular and red, pearled and prominent ; near the Shoulders are
two Stumps, whence two long Wings come (forth, when it changes into
a Fly or Locuft, it confifts of annulary Circles, and is hairy towards the
Tail.

There is to be found a fmall long black Infect, creeping and leaping
amongft Pinks, Gilly-Flowers, Rofe-leaves, 8&c. with a Wafp-like Body,
with fix or feven annulary Divifions ; two curious Horns arifing from a
black knobbed Root, two fine long yellow Wings, black Eyes, and fix
black Legs, they are kill’d with the leaft Touch imaginable ; their Size is
lefs than that urr a Loufe: * They may be taken up with the Point of a
Pin dipped in Spittle, and by that Means placed, or as it were glewed to
a very imall Bit of Card, which may be applied to the Microfcope in the
Nipj:ers of Fig. 2. And ftronger Infects may be ftuck to a larger Piece of
Card with a Touch of Turpentine, and applied to the Magnifier in the
Nippers as before,

On the Froth, which hangs on the Leaves of Lavender, Hor [e-mint,
Rofemary, &c. | (by fome called Cuckow-fpit) is always found a little Infeét
of a golden Colour ; it hath fix Legs, with two black Claws at the End of
cach, which it can open and fhut at Pleafure ; its Eyes are pearled and of
4 dufky Red, along reddifh Probofcis is fituated between its fore Legs ; its
Tail had feveral annular Divifions that ended in a Stump, which it could
;: Pleafure thruft out or draw back, it firft creeps, then leaps, and at laft

s,

The Cow-lady, Lady-bird, or fpotted Scarabee, is a very nimble Animal 5
cut off its Head, and ereét it perpendicularly upon the Neck (which may
be faltened to a Bit of foft Wax Arft ftuck upon the Point, or by a Drop
of Gum-Water upon a Piece of Card, which may be held in the Nippers,
and fo applied to the Microfcope) and you’ll fee two fmall black Eyes fet
upon three white Plates like polifhed Ivory, two fmall ones on one Side,
and a Jarge one on the other; pull off both the cruftaccous and filmy
Wings, which are a Fence to a thin tender black Skin, under which the
Pulfation of the Heart § may be feen to beat vigoroully for 12 or 14 Hours,
after the Head and Neck are feparated, 3

There is a Fly with greyand black Streaks on the Shoulders **, and chequer’d
on the 7a:l with the fame Colours 3 upon opening the Female of this Fly,
Which may be diftinguifhed by a Rednels on the Extremity of the Tail,
You will find two Bags of live white Worms **, long and round in Shape,
With black Heads, moving both on the Hand and in the unopened Veficles

* P - 4 . . * 4 . b P.b's
Trg,yc’;;:‘.r;jﬁ' Ob. p. 32, + Bid. p. 30, | Bid. p. 28, § Jbid. p. 30 ‘
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76 Of Fles.

backwards and forwards, being difpofed in Cells according to the Length
of the Animal’s Body.

8 spaptaplv KD,
Of the Cochineal Fly.

HE Microfcope hath difcovered to us that Cochineal, fo valuable for

its Ufe in dying Crimfon, Scarlet, and Purple, is an Infe& bred
upon the Plant called prickly Pear, or Indian Fig +; and upon the Leaves or
Twigs thereof are fmall Knobs or Protuberances, which produce little Worms
that in Time become Flies, refembling Cow-ladies, or Lady-birds; which,
when arrived at their full Growth, are taken by the Inhabitants (of the Iflands
of Cuba, Hifpaniola and Famaica, from whence it moft commonly comes)
and expofed to the Heat of the Sun to dry, and rubbed between the Hands
till their Wings, Legs, &5¢. fall of. Upon fteeping fome of the Grains
of Cochineal 24 Hours in Water, a Truniowith Scales and Legs will ap-
pear; and if their Bodies be opsnsd, many Eggs of different Sizes may be
alfo found.

Fig. 116. reprefents a Grain of Cochineal ; Fig. 117. another Grain, a5
it appear’d through a Microftope, in which at the extreme Parts C and
E F, an Orifice appears, from whence the String was broken off, whereby
both Parts of the Body were joined together. The concave Arches DG,
&F¢. are not natural, but adventitious to the fame Grain, proceeding only
from the drying or fhrinking up of the great Number of Eggs that li¢
within the Animalculum ; for if the fame Grain was well foaked in Water,
the concave Parts would become convex. Fig. 118. fhews an Egg with it
Membrane, as it was taken out of a Grain of Cochineal fteeped in Rain-
Water for about 24 Hours ; in which might be feen the young one, a0
its Shell furrounding it. L M N, Fig. 119. reprefents one of thefe unbo™
Animalcula. Fig. 120, fhews the Body of another Animalcum which was
taken out of the Egg-fhell, in which not only the Body was diftinétly feens
but alfo the Parts thereof divided into feveral Circles, and likewife the tWO
Horns with the Joints wherewith Nature hath provided all thofe unborn 4%
mal.ula, were plainly vifible when placed before the Microfcope. B H,
DI, and DK, fhew its four Legs, the other two being hid from the
Sight. F G reprefent the Horns, at the Extremity of each of which ar
three fmall Hairs,

+ Phi. Tranf. No. 292. Sgc™
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Szcr XIL
Of the Death-watch.

T HERE are two kind of Infects which make a regular clicking Noife

like the Beats of a Pocket Watch ; one of them called by Swammer-
dam, Scarabeus Sonicepbalus, and the other called by Mr. Derbam, Pediculus
Puifatorius.

The firlt of them is a fmall Bzetle, about <5 of an Inch in Length, * of a
dark brown Colour, with Spots fomewhat lighter irregularly placed. Itis
reprefented of its natural Size at Fig. 121. Under its Vaginz are pellucid
Wings, the Head large, by reafon of a Cap or Helmet which covered it,
only a little turned up at the Ears; under this appear’d its Head, which
was flat and thin, the Eyes forward, the Lips hard and fhining, the Bars
of the Helmet greyith ; two Antennz proceeded from under the Eyes,
the Head all hairy, and Face thick of curled Hair; on the Belly was a
lictle Hair, but thinly fet ; its Eyes like thofe of a Fly. Fig. 122. is a
Microfcopick Picture of it ; between the Eyes the Face rifes in a little Ridge,
which is the Nofe ; and juft below it the Noftrils are covered with ftrait
pendulous Hair, the Lip-fhades fhew the more depreffed Places ; under this
Lip are four vifible Forceps, two on each Side to lay hold on its Food.
They make a Noife juft like the Beats of a Pocket-Watch. Mr. Derbam has
often caufed one of them to beat when he pleafed by imitating its Beating,
and this he kept in a [little Box about three Weeks ; and imagines, that
thefe Pulfations is the Way thefe Infe@s woo each other, and invite to
~ Copulation 5 and that it always draws back its Mouth, and beats with its

Forehead +.

The other Death Watch is an Infe& different from the foregoing, that
beats only about feven or eight Strokes at a Time, whereas the former will
beat fome Hours together without Intermiffion, and its Strokes flower,
and like the Beats of a Watch. It is a {mall greyifh Animal, much re-
fembling a Loufe; for which Reafon it is called Pediculus Pulfatorius. ' It

15 very nimble, but extremely fhy when difturbed ; it will beat frecly :

enough before you, and alfo anfwer you when you beat, if youcan view it
without giving it any Difturbance, or fhaking the Place whereon it lies, It
Is not certain whether they beat on any other Thing but Paper, their Noife

being heard only in or near it.
Fig. 123, reprefents the fecond Sort of Death Watch ||, as it appears to the
Eye. Fig. 124. fhews it a little magnified ; its Shape and Colour

* Phil. Tranf. No. 245. + Phil. Tranf, No. 271, | Phil. Tranf. No. 291.
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is not much unlike a Loufe ; it is common in moft Houfes in the warm
Months, but in the cold Seafon of the Year it hides itfelf in dry obfcure
Places, and is feldom feen; fome Time after Copulation, they lay their
Eggs in dry dufty Places; they are much more minute than the Nits of
Lice, of a whitilh Colour, and are hatched by the Warmth of the ap-
proaching Spring, which to them is all the fame as an Incubation: The In-
feét is fully hatched, and can creep about at the Beginning of March, or
fooner if the Weather be warm ; ar their firft quitting the Egg-Shell, they
are fo exceeding fmall, as fcarce to be difcern’d, without the Affiftance of
a convex Glafs: In this State Mr. Derbam could find no other Difference
between them and Mites in Cheefe, when viewed with a Microfcope that
magnified much, but only that Mites had more Briftles about. the Breech:
In this Shape they continue fix Weeks or two Months, feeding on divers
Things they can meet with; after which they gradually increafe towards
their more perfect State, when they become like the old ones.

Mr. Derbam has plainly thewn, that their ticking Noife is a wooing A&,
and that it is commonly about Fuly; * he never found them in Coitu, till
about a Week or a Fortnight after their ticking ; tho” it is probable they

_copulate at that very Time. He has feen the old Dearh Watches feed up-
on dead Infects, as the young ones do, and alfo upon Bifkets, Tallow,
&¢. nay Duft itfelf, and hath obferved them thro’ a Microfcope to f-
lect fome Grains thereof, and reject others,

CHAP XVIIL
Of a Gnat.

S Bio v L

HE firfk obfervable in the Generation of this Infe@, is its vaflt
Spawn, fome of them being 1+ Inches long, and + of an Inch broad,
floating in the Water, but being made faft to {fomething to prevent its be-
ing walhed away; in this tranfparent Spawn the Eggs are neatly depofiteds
in fome a fingle, in others a double fpiral Line +, running from End to
End, asin Fig. 125, and 126. and in fome tranfverfly, as in Fig. 127-
When the Eggs are by the Heat of the Sun, and Warmth of the Sealons
hatched into {mall Maggots, thefe Maggots defcend to the Bottom ; and
by Means of fome of the gelatine Matter of the Spawn, which they take
along with them, they ftick to Stones, and other Bodies at the Bottom,

® Phil. Trasf. Nai 271, + Phi. Theo. p- 394 and
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and there make themfelves little Cafes or Cells, which they creep into,
and out of at Pleafure, till they arrive at a more mature Nymph State, and
can fwim about here and there in Queft of Food; at which Time they are
aKind of red Worms about half an Inch long, but of the Shape of Fig. 128.

It has a very large Head, in Proportion to its Body, which is all cover-
ed with a Shell ; feveral Tufts of Hair on feveral Parts, two Horns, a
large Mouth, &¢, The Form of the whole Creature will be better perceiv’d
by a Defcription of Fig. 128. the hinder Part or Belly confifts of eight fe-
veral Joints. From the Midft of each of which, on either Side, iffue our
three or four fmall Briftles. The Tail was divided into two Parts, very
different in Make ; one of them A, had feveral Tufts of Hair or Briftles,
with which it could fteer itfelf as it pleafed, and was enabled to fwim about
by Curvations and flapping its Body fideways, this Way and that, and
keep itfelf near the Surface of the Water: The other Part B appeared to
be the ninth Divifion of its Body, and on each Side had many fingle
Hairs, From the Part C to the Head, appeared a darkith colour’d Gur,
through which the periftalftick Motion was very difcernable. The Chet D E
of this Creature, was thick and fhort, and fo tranfparent, that its white
Heart could be feen to beat: Its Cheft was ftuck with feveral Tufts or
Brittles, and the Head was alfo adorn’d with the fame, it had two black
Eyes, and two fmall Horns F G.

Both the Motion and Reft of this Creature are furprizing and pleafant,
The Tail feems much lighter than the reft of its Body ; and being a little
lighter than the Water in which it floats, buoys it up to the Top thereof,
where it harigs fufpended with its Head downwards ; they lift their Heads
fometimes into the Air, at other times lunge them into the Water, their
Tails all the while fliding along its Surface.

After having lived in this Manner the Time which Providence has allot-
ted them, a ftranger Change fucceeds; they appear in Form of Fig. 129.
and then they caft off their whole Skin, Eyes, Horns, and Tails; and iﬂ'gc
forth as Infeéts of a quite different Element: The moft beautiful and ele-
gant Plumage adorns their Heads ; their Limbs are of the fineft Texture ;
their Wings are curioufly fringed and ornamented ; their whole Bodies are
tvefted with Scales and Hair ; ‘and they are aGuated by a furprizing Agi-
lity ; in fhort, they become Gnats, and fpring into the Air; and what is
Moft amazing, a Creature, that but a Minute fince was an Inhabitant of the

ater, would now be drown’d if it were plung’d therein.

It is very probable, that many Sorts of the Animalcules in Fluids un-
dergo fome fuch like Change.

Szcr.
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Of the Tufted, Brufb-horn'd, or Male Gnar.

I TS furprizing and garticular Beauties are only to be difcover’d by the
Microscork ; and is exaétly of the Shape of one of thofe which Mr.
_Hook obferved to be generated out of one of the little watery Infects jul
_deferibed. i
Nature has adorned it in a moft furprizing Manner: Its Head A is
exceeding fmall in Propartion to its Body, which confifts of two Clufters of
pearled Eyes, Fig. 130. curioufly ranged like thofe of other Flies ; between
which, upon two blackifh Balls, are placed two long jointed Horns D, t-
pering towards the Top ; from whence iffued out in a circular Manner,
“Multitudes of fmall fiff Hairs from its feveral Joints, exa&ly refembling
“the Sproutings of the Herb Horfe-Tail. There are alfo two other jointed
“and briftled Horns or Feelers D,  And a Probolcis F, underneath which is
the Sucker or Sting, which, in fome Gnats is very long. This fmall Head,
with its Appurtenances, is joined by a fhort Neck to the Thorax G,
which is large, and as it were cafed with a black Shell ; out of its under
Part proceeded fix long flender Legs H H, £5c. much like thofe of other
‘Flies, but longer and flenderer, which are not exprefled in the Figure,
becaufe of their great Length. From the upper Part proceeds two long
‘flender tranfparent Wings, fhaped fomewhat like thofe of a Fly; under
neath which, as is obfervable in many Sorts of Flies, are placed two fmall
Bodies, which are its Ballances or Poifes. Its Belly large, and extend
into nine Partitions, each being armed with Rings of Shells ; fix of which
were fo tranfparent, that the periftaltick Motion was plainly vifible, A
fmall clear white Parc at I, feem’d to beat like cthe Heart of a arger An-
‘mal ; the three laft Divifions of the Tail were cover’d with opake Shells.

By bas, Daagi
Of the great belly'd or Female Gnat.

Lthough this Gnat, as reprefented in Fig, 131. differs from the for

mer in Shape, yet this Sort alfo has been found to be generated 0%

of the Water Infeét before defcribed: Ies Wings were larger than thofe of
the other ; its Belly bigger and fhorter ; its Thorax not much unfike
of the other, having a ftrong rigid back Piece and Breaft Plate; its Hﬂ]
- larger and neater thaped ; the Horns, that grew out of thofe twon}{:;j:,
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Balls which were between its Eyes, was of a different Shape from the
Tufts of the other Gnat ; thefe having but a few Knots or Joints and a
few fhort Briftles; the foremoft Horns or Feelers like thofe of the former.

In different Species of Gnats their Wings are alfo different; fome hav-
ing a Border of long Feathers, others of fhort ones, and others none at all :
The Rib-work of the Wings is feathered in fome and fcaled in others, and
in fome befet with Prickles.

Mr. Hook fuffered one of thefe Guats to pierce the Skin of his Hand, and
thence to draw out its Fill of Blood, which made it appear very red and
tranfparent, and this without any further Pain, than wﬁnlﬁ the Sting was
entering ; a good Argument that thefe Creatures do not wound the Skin out
of Revenge, but for mere Neceffity to fatisfy their Hunger.

This Piercer, Sting or Sucker, as reprefented by F G H 1, Fig. 132. is
a Cafe cover’d with long Scales and Hairs ; it lies concealed under the
Gnat’s Throat, when not made ufe of 3 but when it is, the Side G H opens,
and four Darts are thruft out therefrom occafionally; one whereof HK
(minute as ir js) ferves for a Cafe to the other three; the Sides of which
towards the Point K are barbed or indented. F1 fhew that Part of the
Sting where it was cut off from the Gnat’s T hroat.

Fig. 133. reprefents Part of the fecond Sheath, whofe Sides near the
Top are barbg, but not here expreffed. This alfo opens Side-ways for a
Paflage to the three included Stings.

Fig, 134, thews all the Parts of the Stings wherein two of the interior
ones might be feen barbed and indented towards the Point; their Finenefs
is inexpreflible, they have three Sides, as reprefented in Fig. 135,
whofe Edges feemed to join alternately (which when fo united refemble a
three edged Sword, or er.) Fig. 136, fthews another Part of one of

fe interior Stings, which is remarkably fmall and fomewhat curved. Its
Top on the plain Side is thewn at Fig. 137. which Top is reprefented in
angther Pofition, Fig. 138. A. and in the Pofition of B its Hooks might
be feen, When thefe Darts are thruft into the Flefh of Animals either fuc-
ceflively or in Conjunétion, the Blood and Humours of the adjacent Parts
muft flow to, and caufe a Tumour about the Wound, whofe little Orifice
being clofed up by the Compreffion of the external Air can afford them no

tiet. 'When a Gnat finds any tender juicy Fruits, or Liquors, fhe fucks
Up what fhe likes through the outer Cafe, without ufing the Darts atall;
but if it is Flefh, that refifts her Efforts, fhe ftings very feverely, then
ﬂi@m’hs her Weapons in their Scabbard, and through them fucks up the
Juices fhe finds therein. Upon Diffe@ion many curious Things may be
difcovered, viz, numberlefs Animalcules in the Semen of the Male *, and
in the Female a furprizing Quantity of Eggs.

* drc. Nat, Tom IV, p. 22, "
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There is a kind of Gaat which lays its Eggs frequently in dead Beer, &,
and fome Time after this the Maggots are fo numerous, that the whole
Liquor feems to be alive, being full of Maggots; the larger Sort being the
Offspring of this Gnat * ; and the fmaller that of a fmall dark coloured Fly,
tending to a reddifh Colour, frequent in Cellars and fuch obfcure Places ;
they turn to Aurelia, and the larger Sort from that to a Gnat of a brown
Colour. The chief Difference between the Male and the Female is, that
the Male is leaft, hath a flenderer Belly, and its Podex not fo fharp as the
Female’s is. This Gnat hath no Spear in its Mouth.

"Thefe Infeéts may be applied to the Univerfal MicroscorE, by pinch-
ing them between the Nippers, or fticking them upon the Point; their
Stungs when cut off may be beft examined upon the Glafs R of Fig. 2.
when placed between the Objeét-Plate and Springs.

CHAP XIX.
Of the white feather'd winged Moth.

g R e Pl o

T appears to the naked Eye to be a fmall milk-white Fly with four

Wings, the two foremoft fomewhat longer than the hindermoft, and
thefe about half an Inch in Length, cach of thefe Wings confifts of w0
Feathers, as reprefented in Fig. 139, very curioufly tufted or hair’d oneach
Side, with exceeding white butminute Hairs ; its whole Body, Legs, Homs
and Stalks of the Wings were cover'd over with various Kinds of whit¢
Feathers, which rub off between the Fingers when touched. Underneath
thefe Feathers this curious Infe& was covered all over with a crufted Shell
It had alfo different Feathers, that covered feveral Parts of its Body ; the
Tufts or Hairs of its Wings, when viewed in the Microfcope, appear #
reprefented in the Fi%{ by D, The Feathers which covered a Part of its
Body, like A, confifting of a Stalk and a feeming Tuftednefs on each
Side ; others which covered. fome Part of its Body, and the Stalks of it
Wings much like Fig. B, thofe which covered its Horns and the fmaller
Parts of its Legs, in the Shape of Fig. C. Mr. Hook obferved, that the
fmooth winged Infe@ts have the ftrongeft Mufcles ; and even this very In-
fet had a very fmall Body, if compar'd to the Length and Number of his
Wings ; which therefore as he moved them very flowly, confequently
moved them as weakly ; which laft Property isin fome meafure obfervable

* Ph. Theo. p. 386.
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“OFf the white Math. 83
in‘the larger Kind of Alying Creatures, as Birds, &¢. So that by the Afliftance
‘'of ‘the Microféope we find, that the Wifdom and Providence of the all-wife
'Credtor, 'is no lefs fhewn in thofe defpicable Creatures, Flies, Moths; &,
‘than he is in the larger Parts of the Creation.

*Thefe fittle Animals' may be pinched in the Nippers, or ftck upon the
"Poifit, #id fo applied to the Microfcope ; and its Feathers may be placed
‘Between two Mufeovy Talcs. :

Of the Wolf, or fmail Moth.

' ,'_H'I,S\,f#ﬁﬂ is-a lictle wbhite Worm, which infe@s. Gramaries and
. A Corn-Chambers, _In its perfeét ‘State it is really a Mith, of the Size
;nhj.l -'kFgrfn reprefented at Fig. 140. it has four whitifh Wings {potted with
black Spots,” L i .

Wh'ég?in the Reptile State, it appears as reprefented under Fig. 141. 4
magnified Reprefentation of which is feen at K L, the fore Part of its Bo-
dy had fix Feet, which were not difcernable till the Worm was turned on
his Back, with its Belly upwards in this Pofition, Part of its Body is tepre-
fented ac M N, Fig. 146, wherein its fix Feet may be feen, As it creeps
along, an exceeding fine Thread or Web iffues from its Mouth, by which
it hangs to every 'lghing'lt touches, its Mouth is armed with a Pair of red-

 Forceps, wherewith it gnaws its Way, not only into Wheat, and other
Grain, but even perforates.into Wood, and almoft any Thing it meets with.
_In thtﬁ_&ra-gaﬁ}m that are infefted with this Vermin, they may be
feen near the Decline of the Summer, crawling up the Walls in great Num-
bers, Jearching out fot Places whete they may abide in Safety, during their
Aurelia State': For when the Time of undergoing a Change into that State
ipproaches, ‘they forfake their Food, and thofe little Cells they had formed
of hollow’d Grains of Comn, clotted together by Means of the Web
“ming from their Mouths ; and wander about till they find fome wooden

iM, or other Body to their Mind, into’ which they gnaw Holes with
teir tharp Fangs, capable of concealing them ; and there envelope them-

¢S in a Covering of their own fpinning ;3 where they foon become me-
Hmorphofed into dark colour’d Aurelias *, and continue fo all the Winer
Unaltive and harmlels : But about April or May, as the Weather grows
Yarm, they are transformed into Moths of the Kind before defcribed, Then
e they to be feen in great Numbers taking little Flights, or creeping

¥ Leeurcen. Exp, & Contemp. Epifl. 71. :
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along the Walls 5 in the Fly-State they eat nothing, therefore are not mif-
¢hievous, but foon copulate and lay Eggs, ,not larger than a Grain of
Sand, in Shape like thofe of an/Hen, each Female fixty or feventy, which
by Means of a Tube at the End of her Tail, reprefented by - Fig. 142.
as it appears in. the Microfcope, fhe thrufts or, infinuates into the little
Wrinkles, Hollows,, or Crevices of the Corn; where in about fixteen
Days, they hatch, and then the Plague begins : For the minute Worms ar
Maggots immediately perforate the Grain where they are hatched upon,
eat out the very Heart of it, and with their Webs cement other Grains
thereto, which they likewife fcoopout;and devour, leaving nothing but
Hufks and Duft, and fuch a Quantity of their Dung, as fhews them t be
more voracious Infe@s than the Weevil, hereafter to be defcrib’d.

Thefe Werms or Maggots may be kept all the Winter in Glafs Tubes,
that are ftopped at each End with_a Cork and Wax, having firft.a Bit
of a very fmall Glafs capillary Tube, put thro® the Cork to give them Air.
Tn this Manner Mr. Lecuwenboek contin’d fome of thefe Moths with a few
Grains of Corn, and faw them lay their Eggs in the Crevices of the Com;
alfo in this Manner he obferved all the above Particulars.  Therefore
thefe Glafs Tubes may be readily applied to the Univerjal MicRroscoPE,
and are alfo very commodious to confine any Kind of Infe&, in order ©
obferve their Manner of Propagation, 1 apprehend it will not be im-
proper to_exhibit a Drawing of one of them in this Place, Fig. 25
A, B,C, D, reprefents a Glafs Tube AD and B C, ‘its Extremitics
ftopped with Corks and Wax. E G and F H are two exceeding foall .
Glafs Tubes, cemented in the Corks, but fo that the Air may have a free
Paffage quite thro’ them. Thefe Tubes are to be placed between the Ob-
je&t-Plate I, and Springs b, of the Univerfal Microscors, Fig. 1, feve-
ral Dozens of them will be neceffary to confine a few out of the grest
Variety of Infeéts that one Summer Seafon produces, therefore any Gentle-
man may be fupplied with more or lefs of them as he pleafes, at rn]fShZE
at the Sign of Tycho Brabe’s Head, in Flees-Street, 1oxNDoN, where 1
ways keep them ready prepared. :

Thefe little Moths are cover'd all over with an infinite Number of !WFI“
Feathers joined to their Wings, and other Parts of their Bodies by a Qu
as thofe of Birds are, but fo extremely different in Shape, thar fcarce ™
of them can be found alike. Fig. 144. fhews three of the larger Sort
fomewhat blackifh towards the Top, but tranfparent near the Stalk.
Fig. 143. fhews three others perfectly tranfparent, ten of the fmaller Sort
are exhibited at Fig, 145. butall of them of a different Shape. Thefe F?!;
thers which compofe the Borders of the Wings, but efpecially thofe whic
grew upon that Part of the Wing which was near the Body of the Moth, Wer®
alfo of different Fafhions, and much longer than the former. Five of
Sort are thewn at Fig. 146. . The
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Of the white Moth. - 8y

The Methods. of dellro{irpg this;Vermin is,; when they forfake their
Food, and afcend the Walls, or when they appear in the Moth State ; at
both thefe Times. they: may be cruthed to Death by clapping Sacks vpon
them : But they may ftill_be more effectually deftroyed by clofing up all
the Doors and, Windows, and. filling the Corn.Chambers with the Fumes
of Brimftone #, by leaving it burning on a Pan of Charcoal, without giv-
ing it any Vent for 24 Hours : However, after that great Care muft be
taken to open them all again for fome Hours, that the Fumes may be en

tirely gone before any Body. enters. ; . _

. B. The Fumes of the Sulphur are not hurtful to the Grain.

The Nympb. of the Cloaths Math, called by Mr. Hook, the filver colour’d
Book-Werm, is a curious Object. It is a fmall filver colour’d fhining Worm,
and is often found fcudding among Books and Papers.; Fig. 147. reprefents
this Worm as it appears -in the Microfcope, having a tppica} Body, divi-
ded into fourteen fhelly Partitions, each of which are cover’d with a Mul-
tiplicity of thin tranfparent Scales, which from their feveral refleiting Sur-
faces, make the whole Animal appear of a, perfe& Pearl Colour: The
fimall blunt Head of this Infe@ is furniffied on either Side with a Clufter
of Eyes, (but fewer in Number than thofe of other Infeéts) each of which
was befet with a Row of fmall Briftles. ‘It has two long Horns A B, ftrait
and tapering towards the Top, curioully ringed and briftled, with a Gir-
dle of fmaller Hairs at each Ring, and feveral larger Briftles here and there
difperfed among them, alfo two fhorter Horns or Feelers C D, knotted
and fringed like the former, but without Briftles ; its hinder Part termina-
ted in three Tails, refembling the two long Harps in every Particular. It
had fix Legs fcaled and hair’d, which could not be reprefented in this Po-
fition, Thefe little nimble Animals are beft applied to the Microfcope,
upon a fingle Piece of Talc, or a thin Slip of Glafs, pinched in' the Nip-
pers, luvin% firft ftuck them thereto with a flight Touch of Turpentine,
ora Drop of Gum Water..

C'H"A P I XX,
Of the Weevil, or Corn-Beetle.

THIS little Jufeff is fomewhat bigger than a large Loufe of the
_ Scarab Kind. It does much Harm to many Sorts of Grain, by eat-
ing into them, and devouring all their Subftance : As many People are un-
acquainted with the #zevil, I have exhibited a Picture of it, in Fig. 148 .‘of
the full Size it appears of to the naked Eye. It has two jointed Horns, which
are reprefented as they appear when viewed through a Microfcope, at

* Leewwen, Exp. &5 Contemp, Epiff. 71. p. 246.
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86 Of the Weevil.
E, H, G, Fig. 149. Tts Trunk'at E D B, and ‘its Forceps or tharp Teeth
D, with which it gnaws'its Entrance into'the 'Heart' of the Grain, - either
for Food, or' to depofite its'E%gs. Bettveen the Forceps at D, appears 2
Kind of Sticker, with which it licks op the Flowbt of Dufk of the Grain,
If fome of thend are kept in Glafs Tubes,’ prepired as before deferibed,
that the'Aif may have a free' Paflage into them, ‘with a- few Grains of
Whear, their Copulation may be difcover’d,”and ‘alfo theit Manner of Ge.
‘neration, ‘Which ‘is thas’petformed. * The Féniale pérforacés’ a Grain of
Wheat, and therein depofites a fingle- oblong B or two at the moft,
and this Thé does to' five oF fix'Grains every Day, for feveral Days toge-
ther'y thefé 'Eggs, which'4re not above ‘the Size of a’Gtain ‘of Sand, in
abot fevén' Days produce an odd Sort of white Maggot, ‘which ‘wriggles
its Body very hni:tE. but'i§ fearce able t0“move from Plite to Place, the
Maggdt tirns ifito al Pﬁ'u'}:éﬁ_a_, “which'in" dbout " fotrteen Days comes ont 3

perfedt Wesbil. 0 L
by i ows A BTy o )

T HESE Iittle Creatures are 'a farprizing Objeét, when eiamined by
A the Microftope ; they are Male and Female, and undergo the fame
Changes as the Silk-worms do. ' They depofite their Egas at the Roots of
the Hair *} of Dogs, Cats, and other Animals; and by a. glutinous Marter
ftick them faft thereto ; one of thefe Eggs is reprefented ified in
Fig. 150. and at 151, the fame Egg broken by the Worm, gig. 152
hatched therein, ‘This Worm § contains the' Flea, ‘and is compofed of feve-
ral annular Divifions, thinly fet with long Hairs, having at its Head w0
extremely minute Horns at A ; thefe Worms feed upon the Juices of the
Body whereunto they clofely adhere. They are very nimble, but if di-
fturbed, roll themfelves fuddenly into a round Figure, and continue mo-
tionlefs for fome Time 5 after which they open themfelves by Degrees, and
crawl fwiftly away,. They endeavour to conceal themfelyes when their
Change draws nigh, éat nothing, lie quiet, and appear dying, but if 1:>lﬂ§?°‘i
before the Microfcope, will be found with the Web in their Mouths, weaving
a Covering round them ; the Infide of which is perfeitly white, but its
Outfide asit were foil'd with Dirt. In this Bag they put on the Chry/aliss
which is reprefented at Fig, 153. divefted of its Permicular Skin. About
two or three Days before they break forth from this Confinement, theif

* Lesno. Eip. of 6 dng. 10 the Royal Society. 4 Phil. Tranf; No. 249. % Are Nt
Tom. IV, Epift. 76. > Colow
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Colour darkens, and as foon as they iffue from the Bag, are perfect Fleas,
and able to leap away. A microfcopick Picture of a perfeét Flea is repre-
fented by Fig. 158.

It is all over adorn’d with a curioufly polithed Coat of Armour, or hard
fhelly Scales, neatly jointed and folded over each other, and befet witch
long Spikes, almoft like Porcupines Quills: Its Neck bears fome Refem-
blance to a Lobfter’s * Tail : Its Head is adorn’d on either Side with a
beautiful quick and round black Eye; behind each of which appears a
fmall Cavity, in which moves a thin Film, fet with many fmall tranfpa-
rent Hairs, which may probably be its Ears . = From the fore Part of its
Head, proceeds a Pair of little jointed hairy Horns, or Feelers A B.  Be-
tween thefe and its two fore Legs C D, is fituated its Piercer or Sucker, that
includes a Pair of Darts, which after the Piercer has made its Entrance, are
probably thruft farcher into the Flefh, to make the Blood flow from the ad-
Jacent Parts, that it may be fucked up ; and feems to occafion that round
red Spot, with a Hole in the Center of it, which we commonly call a
Flea-bite. This Piercer, its Sheath opening fide ways, and the two Lan-
cets within it, are very difficule to be feen, | unlefs the two fore Legs, be-
tween which they are ufually folded in, and concealed from View, are cut
off clofe to the Head ; for a Flea rarely puts out its Piercer, except at the
Time of feeding, but on the contrary keeps it clofely folded inwards ; one
Way therefore of coming at it, is by cutting off the Head firft, and then
the ; fince in the Agonies of Death, it may eafily be managed
and brought before the Microfcope. But this requires a great deal of Pa-
tience and Dexterity, Therefore another more likely Way to fucceed in
this Experiment, is,” when the Flea is juflt dead, to rake hold of its Back
with the Nippers m, of the Apparatus V, Fig.2. and then apply it to
the fixth Magnifier ; and having a fmall fewing Needle ready fixed ina
Handle, T have been able to prefs the Horns forward with the Point of
the Needle, and its two fore nearer to the Body; and this whilft I
Was looking thro’ the Microfiope 3 by which Means I could then exaétly
E;!S?lhm to place the Point of the Needle, fo as to raif;_ up the Picn:;r in

tuation D E, as exprefied in Fig. 154. which ents a Part of the
Flea’s Head ; and at the fame Time I have open’d :i:??icrcu', and fepara-
ted its two Lancers, and this withour cutting off any Part of the Flea,
Fig. 154. A B C are the two Horns, and D E are the two Sides of the
Piercer, which are partly hollow, that they may the better include the Lan~
;ﬂn or Dart, which in this Figure appears to be but one, but if carefully
“parated, will be found to confift of two Parts, as in thenext Figure 155;
Whereof G K and G I reprefent as before the two Parts of the Piercer be-

" Pow. Mic. Obf. p.2.  + Hook's Mic. p. 210. || Arc. Naz. Tors. IV. p. 332
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88 Of the Flea.

fet with feveral Hairs, and G H fhews the two Darts, but not feparated,
1At Fig. 156, they may be feen afunder, whereof L, O, L N, are the two
hairy Parts of the Piercer before fpoken of, and L M, O L P the Darts, in
L M may be feen the Cavity, which includes or receives the other Dart
L P, when :hcry are fhut up between the I'leas fore Legs, all the four make

but one Probolfcis,

Belides thefe two Legs before fpoken of, which adhere to the Head of
this little Creature, it has four others, which are join’d to its Breaft ; thefe
fix Legs the Flea clitches up altogether 5 and when he leaps, fprings them
all out at the fame Inftant, and thereby exerts his whole Scrength at once,
which carries him to a furprizing Diftance, above 100 times its own Length.
Its Legs have feveral hairy Joints, which terminate in long hooked Claws;
as in Fig. 158.

If the Eggs of Fleas be kept conftantly warm in one’s Bofom' (it has
been obferved that) in the Midft of Summer, they hatch in .four Days;
then feed the Maggots with dead Flies, which they greedily fuck. In
eleven Days they come to the full Perfection of the Reptile State, when
the Maggot fpins its Bag, and in four Days more changes into a Chryalis;
after lying in which Condition nine Days, it becomes a perfect Flea. Itis
then immediately capable of Coition, and in three or four Days lays Eggs:
fo that in * 28 Days, a Flea may come from its Egg, and propagate its
Kind ; and their vaft Increafe will not feem fo greata Wonder if we confider,
that from March to December there may be feven or eight Generations of
them; after having laid their Eggs they foon die, as all Creatures do thi
undergo fuch like Changes. : '

If you keep Fleas in fuch a Glafs Tube, as is before defcribed, fo 15 1
admit frefh Air, their feveral Actions may be obferved, and particularly
their Way of Coupling, which is performed Tail to Tail. The Femal
- (which is much the larger) ftanding over the Male: They will alfo be feen
"o lay their Eggs, not all at once, but ten or twelve in a Day for f

Days fucceflively; which Eggs hatch in the fame Order.

A Diffection of the Flea may be effected in Water, the + Stomach and
Bowels, with their periftaltick Motion, may plainly be diftinguifhed, ad
alfo the Teftes and Penis, together with Veins and Arteries, minute be-
yond Conception, Mr. Lecuwenbock affirms, that he has likewife difc>
ver’d innumerable Awimalcules, fhaped like Serpents, in the Semen Maful
pum of a Flea,

® drc. Nat, Tem. IV, p. 325.  + Bid. . 335
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Of the Loufe.

T HE Tranfparency of its Skin enables us by the Help of the Micro-
dﬁmpe, to difcover the Motion of the Mufcles, * (which unite inan ob-

long dark Spot in the Middle of its Breatt) as the Loufe moves its Legs;
and alfo in the Head, when the Horns are moved, and in the feveral Ar-
ticulations of its Legs. The periftaltick Motion of the Inteftines is really fur-
prizing, which is continued from the Stomach thro’ the Guts to the Anus.
The various Ramifications of the Veins and Arteries, which are white,
and a regular Pulfe may be alfo difcern’d.  From its Head proceeds two
hairy Horns B B, Fig. 159. with four Joints. Its two black Eyes
are fhewn at C C, fenced round with feveral fmall Hairs; it has fix Legs,
cover’d with a very tranfparent Shell, and jointed exactly like a Crab’s or
Lobfter’s Claws ; each Leg hath five, Joints with feveral fmall Hairs inter-
fpers’d about them ; at the End of each is two fharp hooked Claws, as
may be feen in the Figure, unequal in Length and Sizes one of which re-
fembles that of an Eagle, but the other of the fame Foot + ftands ftrait out,
and is very fmall ; between thefe two is a raifed Part or Knob, moft ex-
quiﬁtclty_]conn'ivod for performing thofe Motions of walking and climbing
up the Hairs of the Head ; for when it walks, by having the leffer Claw
G fet fo much fhort of the bigger H, that the former does not touch, and
by Means of the fmall Joints in the latter, it is able to bend it round, and
fo with both Claws to grafp and hold faft the Hairs . Fromits Snout at the
Hole D, when the Loufe is going to feed, it puthes out a pointed
Part, which is reprefented at Fig. 157. whereof L. O P is the Snout Part
of the Loufe’s Head. At O is the Nipple, from whence the Sheath, or
Cafe M, and from within this alfo, the Picrcer § or Sucker N is pufhed out;
at N, its Point is fomewhat cleft. Thefe are thruft into the Skin to draw
out the Blood and Humours it feeds on ; for Mr. Hook placed a Loufe upon
the Back of his Hand that had been fafting two or three Days, which im-
mediately thruft its Sucker into the Skin, and he could plainly fee a fmall
Current of Blood come directly from its Snout in a fine Stream to the fore
Part of the Head, and then to fall into a roundifh Cavity ; it paffes again
i a like Stream to another circular Receptacle in the Middle of the Head
& A, from thence through a fmaller Veffel to the Brealt; and then to a
ut that reaches to the hinder Part of the Body, where in a Curve itturns 2

* Philyy. Tran/. No. 284. ftid. No. o4. Hook's Microf, p. 212. § Leewwenh,
Exp. 8 Com. sk, 4 1 94 i - Hoo icref. p
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litle upwards. In the Breatt and Gue the Blood without Intermiffion is
moved with great Force, and in the Gut with fuch a ftrong Propulfion
downwards, and fuch a Contraftion of the Gut as is furFriﬁng. In the up-
per Part of the crooked afcending Gut the propelled Blood ftands fill, and
feems to undergo a Separation 3 * part of it becoming clear and waterifh,
while certain little black Particles pafs downwards to the Anus. The Thorax
is cafed with a tranfparent horny Subftance, through which the Blood was
varioufly di&ributﬂ£ ; and at I, appeared a pretty big white Subftance;
many very {mall milk-white + Ve[feﬁpw:rc difcernable between its Legs, our
of which on either Side were many minute Branchings, The Belly is co-
vered with a thin tranfparent Skin ; at the upper End of this its Stomach
KK is placed, and the white Spot L ; at the Extremity of the Tail are
two femicircular Parts covered all over with Hair.

Place a Loufe on its Back and two darkifh bloody Spots will appear;
the larger in the Middle of the Body, and the lefler towards the Tail. In
the larger Spot a white Film 1 or Bladder contraéts, and dilates upwards and
downwards from the Head towards the Tail ; the Pulfe of which is follow-
ed by a Pulfe of the dark bloody Spot, in or over which the white Bladder
feems to lie. ‘This Motion of Syftole and Diaftole is feen beft when the
Loufe is grown weak ; the white ffn.rl[ing Bladder feems to be the Heart,
for on pricking it the Loufe inftantly dies.  The lower darkifh Spot is
thought to be the Excrement in ‘the Guts.

The Males have Stings | in their Tails, the Females none: The Females
lay Eggs or Nits, from whence Lice are produced perfet in all their Mem-
bers, and undergo no farther Change.

Mr. Lecuwenboek obferved that in fix Days one of them had laid 50
Eggs, and diffeing it, he faw as many more in the Ovary ; concuding
from thence that it would have laid 100 Eggs in 12 Days. Thefe Eggs
hatch’d in fix Days, would probably produce 50 Males and as many Fe-
males ; and thefe Females coming to their full Growth in 18 Days, might
in 12 Days more probably lay roo Eggs alfo, which Eggs in fix Days
farther, the Time required to hatch them, might produce a young Brood
of 5000 ; fo that in cight Weeks a Loufe may fee 5000 ** of its 0Wn
Defcendants.

Upon the oblong Slip of Glafs R, Fig. 2. a Loufe may be eafily diffe-
ed in a {mall Drop of \R’ater and applied to the Microfeope ; thus five o
fix Eggs ready to be laid may be Eaund in the o?ln Female, with
many other of a lefs Size. In the Male the Penis is remarkable, and a].i'o
the Teftes, whereof it has a double Pair, The Females appear very white
if falting, and even when fed are lefs red than the Males.

® Pbi. Tran. No. 102. 1 Hook's Micro. po 213. 1 Pow. Mi, Ob. .9 j £
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Of Lice, or

The Vermin adhering to and feeding on the Bodies of different Animals
are commonly called Lice.

Infets are infected with Vermin that feed * on and torment them ; fever-
Beetles have Lice on them.

The Earwig is troubled with minute Infeéts, which ftick like Lice on
the feveral Parts of the Body, efpecially under the fetting on of its Head.
They are white like Mites, but fmaller; are round back’d, flat bellied,
long legged, efpecially the two foremoft, the fame has not been obferved
on any other Animal.

Snails of all Kinds have Infefts feeding on them. Small red Lice are
frequently to be feen about the Legs of Spiders.

White Lice are commonly found on Humble-Bees, on Ants, on Fifhes,
&¢, and probably very few Creatures are free from them.,

The Polipe alfo is not exempt from Vermin of this Sort.

There is another Sort of Loufe found about unclean People, called a
Crab-loufe.

Seignior Redi at the End of his Treatife de Generatione Infetts, hath
obliged us with Microfcopick Drawings of feveral Serts of Lice, that feed
upon the Bodies of different Animals, to which I refer the Reader.

In the Hawk and Turkey Hen he obferved three Sorts, four in the
Wild Duck, in the Wild Goofe, Swan, Keftrel and Plover two ; yet there
are feveral Sorts of Birds, which have either the fame Sort of Lice, or
fome nearly like them. The Keftrel hath a fort of Lice differing only in Co-
lour from thofe of the Raven; and the Raven others, like thofe found
ﬁn the Egret: On the Wood-pecker and Chafinch are fome refemblin

fe of the Starling ; on the large Wild Duck are fome much like thofe
of the Wild Goofe. It is alfo obfervable, that the Bignefs of each Bird’s
Lice bears no adequate Proportion to the Bignefs of the Birds they are
found upon ; bue that on the largeft Birds both large and fmall Lice of dif-
ferent Keggs may be found ; for on the Black-bird hath been feen fome as

as thofe on the Swan.

There is alfo a little Animal in Shape and Colour like a Loufe, com-
monly found among the Leaves and Covers of Books, and in rotten Wood 3
it .hls a fwift Motion and runs by Starts ; it is called a #sod-loufe + or Wood-
Wite, If this Animal be ftuck upon the Point of a very fine fewing Needle
¥ith a little Turpentine, it will gg found a very curious Object ; its whole

Body being cafed in annulary Circles, full of Silver Hairs, efpecially to-
¥ards the Tail, with fix Legs, that terminate in two Talons ; it hath two
Hm'ﬂ&. but pointing backwards; its Eyes are of a golden Colour, and
Pulhed out or drawn in at Pleafure ; it hath alfo two Pointers before like a
Bair of Pincers,

® Phi. Tran. No. 288.  § Peaw. M, 05, p. 10.
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C HAP XXIH:
Of Mites.

SE LT L

THEY are cruftaceous Animals, having a fmall Head in proportion

~to their Bodies, a fharp Snout and Mouth like that of a Mole, * when
open it appears red ; they have two little Eyes, fome have fix Legs, others
eight, each of which terminate in two hooked Claws: The Divifions of
the Head, Neck and Body are eafily difcernable by the Microfaope ; the
hinder Part of its Body is plump, and of an oval Form, with a few exceed-
ing fmall Hairs iffuing therefrom, and from other Parts of its Body alfo.
The Female lays Eggs, the young ones iffue forth with all their Members
Ferfe&, though extremely minute ; they caft their Skins feveral Times be-
ore they attain their full Growth.

Fig. 160. reprefents one of the Mites in Cheefe ; its Head is feen at A,
and exa&ly anI{:rcrs the Defcription before given. One of a Mite’s Eggs
is feen at Fig. 165.

They may be kept alive many Months between two-concave Glaffes,
and applied at Pleafure to the Microfcope ; by often looking at them they
may frequently be feen in coitu,+ conjoin’d Tail to Tail, for though the
Penis of the Male be in the Middle of the Belly, it turns backwards like
the Rhinoceros. The Coitus is performed with an incredible fwift Motion-
In warm Weather their Eggs hatch in 12 or 14 Days; but in Winter-
time and cold Weather not under feveral Weeks: The young ones may
be frequently feen near a Day ftruggling to get clear of their Egg: fhell

A

s e d o -
Of the wandering Mite.

T HESE Creatures appear to the naked Eye to be a kind of black
Mite, though much nimbler and ftronger than the Cheefe Mt
but on viewing them in the Micrafeope, they will be found to be a very ﬁz
crultaceous Infect, like Fig. 161. with a protuberant oval Shell indent
with feveral fmall Pits, covered all over with white Briftles, they h“;:
cight Legs, each of them furnithed with a fharp Claw at the End. T

* Pow. Mi. Qb. p. 16, .+ drc. Nat. Tem. IV. p. 360. Thoras




. PLa;

. Bowles fo.

ﬁww.’fp@,ly g,







Of Mites: 93
Thorax was cover’d by two Shells, its Snout taper with a knobbed Ridge *
running along the Middle of it ; juft over each of its Eyes arofe two very
long and ftrong Britles, its Eyes black and fmooth like thofe of bigger In-
fetts. Thefe Mites are to be met with on almoft any Subftance where they
can get Food. i

Another Sort of Mite as delineated by Dr. Heok, is reprefented in Fig.
162, cover'’d with a curioully polithed Shell, which rege&cd the Light
from all Sides.

Thefe Creatures are very much diverfified in Shape and Colour,
and in feveral other Circumftances, according to the Nature of the Sub-
ftance out of which they feem to be fed, + being in one longer, in another
rounder, in fome more hairy, in others {moather, in this nimble, in that
flow, here pale and whiter, there browner, blacker, or more tranfpa-
rent. They are to be met with almoft on all Kinds of Subftances, that
are mouldy or putrifying, in Oatmeal, agd in Malt-Duft ; there are Mites
bred among Figs, | in Hay, and in the Powder that falls off dried Roots 1.
They are voracious Animals, and devour not only Cheefe, but alfo all
Sorts of dried Flefh, Fifh, Fruits, and Grain, and almoft every Thing
befides that has a certain Degree of Moifture, without being over-wet.
Fig. 164. reprefents a fmall Hair of a Mite as delineated by Mr. Leeuwen-
boek, which a certain Gentleman compared to an Indian or Fapan Cane,++
with feveral Joints, and faid it appeared to him through the Microfeope as
if fharp Twigs were fprouting out of each Joint. And Fig. 163,
reprefents another Hair or Briftle of a Mife magnified, which was
fpicated, er bearded like the Ear on the Seed-beard ** of fome Grafs,
Every Briftle on its Body arid Legs had the famie Formation s yet all Mites
are not fo for of feven or eight which were inclofed together, but one of
them was found whofe Briftles were all of this Make, ‘in the reft the Horns
only were fpicated.

Their Mouths open horizontally to the Right and Left, like that of a
Walfp; feveral of them being thur up together without Food for fome

ays, fome were found dead, and the Survivors preying on them; by
which Means their manner of feeding 11 was obferved, which is very remark-
able 5 for they thruft one Mandible forwards, and draw the other back-
Wards at the {fame Time, and thus they do alternately ; fo that they feem
t grind their Food.  After feeding they munch or chew the Cud.

Mr. Leeuwenbock hath obferved that Mites in Cheefe turn into Aurelias,
and from thence to Flies ; when they turn into Aurelias | they are inclofed
In a thin tranfparent Membrane, which in fome meafure fcreens them from
the Infults of the Maggots that fwarm in Cheefes. He alfo obferved fome

* Hook's M;. p. 206. t Ibid. p. 214. | Pb. Tran. No. 333. 1 Poaver’s Mi. Ob. p.18.
Bl No, 38y, id Mo 335 13 Tod. Newobss Vi) g, Mo, 36 .
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94 Of Mites.

of the Flies produced from thefe Cheefe-Worms, that he kemn a Glafs.
Tube in which he had put Cheefe for them to feed upon, coupled ;
and foon after laid Eggs of an oblong Figure, and then died : From thefe
Eggs came young Worms, which alfo fed on the Cheefe, and when he
judged them to be at their full Growth, and the Weather began to be cold,
he took fix of the biggeft, and carried them about him ; and a few Days
after he obferved that four of them were changed into Aurelias, that two
Worms were dead, and two Flies fkipping about the Glafs ; he repeated
the fame Thing in January, and with the like Succefs; when he kept them
in the Cold, little or no Sign of Life or Motion appeared ; but as foen %
he put them into his Pocket, they were as brifk as in Summer. Upon
opening an Aurelia that had never produced a Fly, a dead one was found
within it, which had been making its Efforts to get out, but was not ftrong
enough to effect it. :
Thefe Vermin creep into the Cabinets of the Curious, and deftroy their
choice Collections of Infeéts : But to prevent this,  keep in your Drawers,
€. a continual Supply of Camphire, whofe hot and dry Effluvia will pe-
Em&e, fhrivel up, and deftroy the tender Bodies of thefe little mifchievous
underers,

SecT I
Of a Crab-like Infect.

r I "HIS Infe&t is about the Bignefs of a large Mife, and of a very

curious Form, as delineated in Fig. 166, it had ten Legs, eight of
which aaaa terminated in very fharp but double hooked Claws, ben8
thofe it walked upon, which were fhaped much like thofe of a Crab: the
two other Claws A A, that were the foremoft of all the ten, feemed t©
branch out from its Head, and were exa&ly formed like Crabs, or Lo
fters Claws, as are expreffed in the Figure, whofe Ends terminated 10 3
Pair of Pincers, (with which I have often feen him ftroke thofe other Claws
EE) which grew out of his Snout; in walking the Creature elevated the
former above its Head and Body ; its Eyes were fituated aboutdd, 1S
Head was covered with a kind of fcaly * Shell at F, its Thorax G G with
two fmooth Scales, and its Back with eight knobbed ones HEH. Thef
Infecs are frequently to be met with amongft Books and Papers that come
from China, when firft unpacked.

® Hook's Micr. p. 208,
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CH-A P XXIV.
 Of the Semen Mafculinum.

Pontaneous Generation, is a Do@rine fo generally exploded, that a
Difproof of it is altogether needlefs in this Place, it being put be-
yond all Difpute that all Awimals and Vegetables owe their Production to
t Animals and Vegetables; and that Animals are from Amimalcuia.®
hefe Animalcula being originally in the Semen of the Male, and not in
the Female ; therefore can never come forward or be formed into Animals
of their refpective Kinds, without the Ova in the Female - 5
By the Affiftance of a good Microfcope, Myriads of Animalcules may
be diftovered in the Semen Majeulinum of Animals, alive and vigorous ;
though fo exceedingly minute, that it has been computed 3,000,000,000
of them are not equal to a Grain 1 of Sand.

_The general Appearance of the Animalcules in the Semen Mafculinum of
different Creatures is very much the fame, that is, their Bodies all feem to
be of an oval Form, with long tapering flender Tails iffuing therefrom,
fomewhat tefembling Tadpoles : Though their Tails in Proportion to their

ies are much longer than thofe of Tadpoles. And the .4nimalcules in
the Semen of Fifhes have Tails fill longer and flenderer than either, info-
much that the Extremity of them is rarely to be difcerned. Their general
Appearance as above defcribed is fhewn Fig. 187. . :
Mr. Leewwenboek, upon viewing the Milt of a Cod Fi Il with a Mi-
trofeope, obferved therein fuch prodigious Numbers of iving Animalcula,
with long Tails inceflantly moving to and fro, (he obferved the fame Thing

i the Milts of Pikes or Jacks) that according to his Computation 10,000
of them mighe be contained in the Quantity of one Grain of Sand §. Whence
he argues, that there are more living Animalcula in the Milt of one Cod-fifb,
thin there are People alive upon the Face of the whole Earth, at one and
the fame Time. He computes one hundred Grains of Sand to make the

cter of an Inch, then a cubic Inch will contain a Million of fuch
5. And as he found the Milt of the Cod-fith to contain 15 Inches, it

Mt contain 15 Millions of Quantities as big as a Grain of Sand 3 and if
@ch of thefe Quantities contain 10,000 Animalcules, the whole muft con-
Gin one hundred and fifty thoufand Millions. Then to calculate the Num-

of People, he reckons a great Circle to contain 5,400 Dutch fquare
: Whence he calculates the Earth’s Surface to contain 9,276,218 fuch
quare Miles: And fuppofing one Third of the whole or 3,092,072 Miles

> Phi.Tr. No. 192.  + Vide Harvis's Lex. Tech,  wnder the Word Generation. 1 Fide
Kl dnat, b 6. | Ph. Colle@ions, No. L. p. 3. § dr¢. Nat. Tem. 1. Par IL p. 9~t0
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to be dry Land 3 and of this 5 or 2,061,382 Miles to be inhabited, And
fuppofes farther, that Holland and k- Frizeland are 22 Miles long, and ;
broad, which make 154 fquare Miles : The habitable Part of the World
is then 13,385 times the Bignefs of thofe Places.

If the People in thefe two Provinces are fuppos’d a Millien, and that all
the other Parts of the World are as populous as thefe, which is improbable,
there would be 13,385 Millions of People on the Face of the whole Earth:
But the Milt of this Fith contain’d 150,000 Millions of Animalcules, which
is 10 times more than the Number of Mankind.

The Seminal Veffels of a Cock* being opened, and a fmall Drop of the 8-
men fqueezed out, and apply’d to the Microfcope, great Numbers of Ani-
mals were feen {wimming therein in Legions, and croffing one anothes fike
Clouds in a ftormy Day, as brifk as if the Cock was but newly dead, 1 altho’
it was killed the Day before ; they appear as at Fig, 168. if viewed with due
Attention, and with the greateft Magnifiers, otherwife only in the Form of
Eels. :

Mr. Leeuwenboek, in the Spring-time, when the Frogs engender, open'd
the Tefticles of the Male, | and on applying fome of the /eminal Matter to
the Microfcope, Multitudes of xfuimf’::u.’e: appear’d therein, about rvvsth
Part of the Thicknefs of a humanHair ; and there feemed to be ten thou-
fand of them 4t leaft to each one of the Female Ova, their Form is as i¢-
prefented in Fig. 169. _

Mr. Leeuwenboek’s Method of computing the Size of Animalcules was this,
he placed an Hair § of his Head near them, which Hair appear’d an Inch in
Breadth ; and being fatisfied that 60 of thefe Animalcules could lie within
that Diameter ; whence their Bodies being fpherical, 216,000 of them ¢
but equal to 2 Globe, whofe Diameter is no more than the Breadth of fich
an Hair. Another Method of his alfo follows. ;

He firft foppos’d a Drop of Water equal to a Pea; then took a littl
Quantity of Water, of a round Figure, as big as a Millet Grain ; and reckon
ed thistobe 5+ of a Pea; 1 for when the Axis of a Millet Seed makes I, that
of a Pea will make 43, whence it follows, that the Seed of a Millet s 3¢
leaft the 5% of a Pea; this fmall Quantity of Water he put into 3 V'Y
flender Glafs Tube, dividing by this Means that little Water into 25 O 3°
FParts, and found more than 100 Animalcula in the % Part of Wateh ©
qualling the Bignefs of a Millet Seed. Whence it appears, that if 199°
are to be feen in the s Part of a Millet Seed, there may be feen 30,000
in one fuch whole Seed ; and confequently in a Drop of Water gt 80¢
bigger, there may be feen 2,730,000. Befides he compared the Water 10
the Bulk of a Grain of Sand ; that if the Axis of a Grain of Sand be 1, ¥

® Phil. Tranf.No. 279. * + dre. Nar. Tom. IL. Part I, p. 369, || dre. Nars T
PartL p. 51, § Phil. Tranf. No. z70. 1 Bid. No. 131, i of
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of a Drop of Water is at lealt 10, confequently a Drop 1000 times bigger
than that Grain of Sand, and therefore there are 1,000,000 of Animalcula
in one Drop of Water, at the Rate of rooo little Animals in that Quantity
of Water.

* In the fame Manner he alfo computed that 4,096,000 Eggs were in
the Roe of a Crab. Each of which received its Nourithment by a String
from the Crab’s Body.

To view the Animalcules in the Milt or foft Roes of Fithes, fqueeze out
a lietle of it, and putting the Quantity of a Pin’s Head upon the Glafs R,
dilute it with River or Rain-Water, till they have fufficient Room to fwim
freely about, and thew themfelves to Advantage.

. B. The Eggs 1 in the Roe and ‘Animalcules in the Milt of Fithes of
one Year old, are as large as in thofe of the fame Species of twenty Years
old. -

Some of the feminal Matter taken from the Tefticles of a Dog, [abound-
ed with Animalcules in Form of Fig. 170. and fome of them remain’d a-
live after having been kept feven § Days in a Glafs Tube.

The Tefticles of a Hare, altho’ four Days $ dead, were found to be ex-
ceeding full of Animalcules, like thofe in Dogs, fwimming in a clear Li-
quor, but without Motion. :

A Female Rabbit being killed immediately after the Coitus, and the Ute-
rus opened, innumerable Quantities of Awimalcules were found in a fmall
Drop taken from the Mouth: of the Fallopian Tube, where it opens into
the Matrix ; but none were difcern’d in the Uterus itfelf, or farther along
the Tube ; they had long Tails, and moftly ** fix tranfparent Globules ap-
pear’d on the Body of each, asinFig. 171. A; tho’ fome had only one
Globule at the End of the Body, and another in the Tail, as Fig. 171. B.

A Buck being killed in Rutting-Time, the Pafa Deferentia were found
turgid, and full of a milky Fluid, a Drop of which diluted with a Drop of
warm Water, juft enough to change its Colour, and then applied before
the Microfcope, appear’d full of Animalcules moving very brifkly || |.

A Drop of the feminal Matter taken from the Telticles of a Ram, flow-
¢d with .Znimalcules in as great Numbers as that of other Creatures; but
With this Difference, that they fwam in Droves together the fame Way, l
ad feem’d to follow their Leader §§ as Sheep do.  Mr. Leeuwenbock found
o much Pleafure in this Obfervation, that he called in fome Neighbours to |

it with him., 1

This ingenious Enquirer after Nature, opened the Uterus of an Euwe, |
dbout feventeen Days after fhe had been coupled with a Ram ; and in one

» * Arc. Nat, Tom. 1. Part 1. p.339.  + lhid. Tom 1L p.188. || Zid. Tom. L

Tm L' p. 160, § Jhid. p. 150, and 4. 1 Ibid. Tom, 1. Part IL. p. 160. ** [bid.
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of the Cornea obferved a little reddifh flefhy Subftance, wherein no Shape
could be diftinguithed, which he extended very gently out of the Round
in which it lay, and could plainly perceive the Formation of all the Verre
bre, with the Blood-Veffels and Ramifications pafiing over them, and could
fee the fpinal Marrow in two Places *, and diftinguithed not only the
Head, buc alfo the Mouth, Brain, and Eyes, the Bignefs of two Grains of
Sand, and clear as Cryftal ; he likewife faw the Ribs and Inteftines, tho’
the whole Creature was no larger than the eighth Part of a Pea. Afer
which he open’d the Uterss of another Ewe, + three Days from the Goitus,
and fearching the Liquor coming therefrom with a magnifying Glafs, ob-
ferved a little Particle the Size of a Grain of Sand ; and examined it with
a very good Microfcope, and with great Pleafure found it to be an exceed-
ing minute Lamb, lying round in its Integuments, and could plainly difcern
its Mouth and Eyes.

The buman Semen has alfo been viewed by the Microfcope, and found to
be as plentifully ftocked with Animalcules, as that of other Animals: Mr.
Leenwenboek has feen more than 10,000 living Creatures moving in a Quan-
tity of the fluid Part thereof, no bigger than a Grain of Sand: And in the
thicker Parts, they were fo thronged together, that they could not move
for one another; their Size was fmaller than the red Globules of the Blood,
and even lefs than a millionth Part of a Grain of || Sand, their Bodits
roundith and fat before, as in Fig. 172. but ending fharp behind. Their
Tails are exceedingly tranfparent, and five times longer, and flenderer than
their Bodies. They move by the Agitations of their Tails in various Bind-
ings, after the Manner that Eels fwim.

The § Animalcules in the Semen Mafeulinum of all Creatures differ but
little in Shape or Bignefs, for which Reafon it follows, that the Animallé
may be dilcover'd in the Semen of the fmalleft Birds, Quadrupeds, and
Fijfbes ; nay, and even in Infe@s to. For Mr. Leeuwenbock aﬂirnﬂ,.th“
he found in the white Matter he had fometimes fqueezed from the hindef
Parts of Male 4 Spiders, a prodigious Number of Animalcules. He found
them alfo in the Semen of the (a) Dormoufe, in (b) Oyfers, in (¢ Silk-
worms, in the (d) Labella minima, or fmall Dragon Fiy, the common
(¢) Fly, in the Male (f) Flea, in (g) Gnats, and many other Infects.

It is obfervable that amongft the many Species of Animalcules found ™
Waters, and other Infufions, there are none like thofe in Semime ; but thit
thefe laft, in all Sorts of Creatures, have a general Likenefs to each-othefs and

: 1, part 1L
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appear in continual Motion without any Intermiffion, if the Fluid be but
fufficient for them to {wim in,

It is farther obfervable, that no Animalcules can be found in the Bised,
Spittle, Urine, Gall, Chyle, or any other of the Humours, except the Se-
men only.

CHAP XXV.
Of the Oyfter.

ANY little round living Animalcules have been found in the clear
Liquor of an Oyffer, * fuppofed to be the Animalcules in the Ros
or Semien,

Mr. Leeuwenbock open’d an Oyfter on the 4th of Auguf, (which is the
Time that Oyffers are fuppos’d to breed) and took out of it a prodigious
Number of minute Oyffers, all alive and fwimming brifkly in the Liquor,
by the Means of exceeding {mall Organs, extending a little Way beyond
their Shelis, which he calls their Beards ; in thefe he could diftinguifh the
joining of the Shells, and perceived fome that were dead, with their
Shells gaping, and as like large Oyffers in Form as one Egg is like another,

Upon opening a Female Oyfter, incredible Multitudes of minute Oyffers,
cover'd with little Shells, perfectly tranfparent, were plainly feen therein ;
in another they were found of a brownith Colour, without any apparent
Life or Motion,

Monf. Azout obferved a fhining clammy Matter, which ftuck to the
Shells of Oyfters, and being drawn out, thone+ in the Air its whole Length,
which was four or five Lines, and continued fo for a confiderable Time
when laid on the Obferver’s Hand, and afterwards opening more than 20

in the Dark, and then examining fome of this thining Matter with
2 Microfzope, he found it to confift of three Sorts of real Worms. One
was whitith, having 24 or 25 forked Feet on each Side, with a black Speck
on one Side of the Head, taken by him for a Cryftalline. Its Back like an
Eel ftripp’d of its Skin ; the fecond was red, refembling the common
Glow-werm, with Folds on its Back, Legs like the former, and a Nofe like
that of a Dog’s, and one Eye; the third Sort was fpeckled, with a Head
like 2 Soal, and many Tufts of whitith Hair on itsSides. There was a
blsirr Species, that was greyith with a big Head, and two Homns like
thofe of a Spail ; it had feven or eight whitifh Feet, but thefe fhined not.

The two former confift of a Matter eafily diffolvable, the leaft Touch
Wming them into a vifcous and aqueous Matter, which falling from

® drc. Nat. Tom. I1. Part L. p. 2.+ Phil. Traef. No. 12. p. 203.
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the Shell, ftuck to the Obferver’s Fingers, and fhone there for 20 Seconds.
If any Part of it fell to the Ground it appeared like a fmall Piece of flaming
Brimftone, and when fhook off nimbly, it feemed a fmall fhining Line,
which was diffipated before it reached the Ground. Some of it was whitifh,
fome reddifth, but both afforded a violet Colour to the Eye, The Worms
give no Light when irritated ; and if they do, it lafts but a little while:
Whereas in thofe that are not provoked, it continues a good while.

As tainted Flefb, rotten Wood, Bodics of Lobfers, and fome other Kinds
of Fijbes, and other Subftances, are fometimes found to fhine with a Light
refembling the foregoing, may it not probably proceed from the fame
Caufe, viz. from Animalcules ? Some have alfo fuppofed, that the [gnis
Fatuus, Will in a Wifp, or Fack in a Lantborn, is nothing elfe but a Swarm
of minute Infeéts, that emit Light round them in the Manner Glow-
worms do.

CHAP XXVL
Of the Mufile.

N a Diffection of the Ovarium of a Mufcle, Mr. Leeuwenboek difcovered
Numbers of Embrio Mufcles, * which appeared as plainly in the Micro-
Jeope as the Mufcle does to the naked Eye; lying with their fharp Ends
faltned to the Strings or Veflels whereby they received their Nourifhment.
Thefe minute Embrio Mufcles are in due Time laid or placed by the
Parent, in a very regular and clofe Order, on the Outfide of the Shell;
where, by means of a glewy Matter, they adhere very faft, and continually
increafe in Size and Strength ; till becoming perfect Mufeles, they fall off
and fhift for themfelves, leaving the Holes wgere they were placed behind
them, as Abundance of Mulcle-fhells when viewed by the Microfecope €30
fhew. Two or three thoufand of thefe Eggs adhering fometimes to the
Shell of one Mufele ; it is not certain they are all fixed there by the M e
itfelf, but are frequently -placed there by another Mufcle, The fringed
Edge of the Mufile, calied by Mr, Leeuwenboek the Beard, has in every the
minutelt Part of it fuch a Variety of Motions, as is unconceivable; for being
compofed of longith Fibres, each Fibre has on both Sides a vaft manf
moving Particles, which one would almoft imagine to be Animaleules .
The Strings or Threads, which we term the Beard, are compofed of 2
Glew, which the Mufcle applies by the Help of its Trunk to fome fixed
Body, and draws out as a Spider does its Web, thereby faftening itfelfs

. P}- ff”_- N{'o 336- ; 'r P-éi: Tr“-_ NU, 356. 'é..‘.. N‘f, TMI I-I! Pt '9- E,' Tm' IV.
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that it ‘may not be wath’d away. If Maufcles be put into Salt and Water,
they will faften themfelves to the Sides of the Veffel we place them in.

Scallops, Cockles, Limpets, Perriwinkles, and Abundance of other Shell-
fith, are Objeés that have as yet been very flightly examined by the M;i-
crofeape 3 and therefore the ferious Enquirer into Nature’s fecret Operations
may here be certain of difcovering Beauties, which at prefent he can have
no Conception of.

CHAP XXVIL
Of the Itch.

O®or Bononio hath difcovered that this Diftemper owes its Rife to lit-

tle Infeéts ® under the Cuficula, whofe continual Bitings caufe an

Oufing of the Serum from the Cutis, and produce thofe Puftules whereby
the Difeafe is known.

For on obferving People in this Diftemper pull out of the Scabs, little
Bladders of Water with the Point of 2 Pin, and crack + them like Lice upon
their Nails, from a Place fcabbed over, and where there was a grievous
Itching, he picked out a little Puftule, and from thence fqueezed a
thin Matter, in which he could but juft difcern a fmall white Globule ; but
on applying it to his Micrafcope, ff:und it to be a minute Animal of a
whitith Colour, in Shape refembling a Tortoife, but fomewhat dark on its
Back ; it is repreented in Fig. 173, at A and B, they have fome long Hairs,
fixLegs, a fharp Head, and two Horns, and are very nimble. He repeated
this Experiment on Perfons of all Ages, Sexes, and Complexions, and at
all Seafons of the Year, and found the fame Sort of Animals in moft. of
the watery Puftules ; they begin to enter in the Furrows of the Cuticula by
gnawing and working in their Heads till they are quite got under, where
they caufe a grievous Jsching, and force the infected Perfon to fcratch,
which only heightens the Malady : From his frequent Obfervations he alfo
faw one of them drop an Egg, almoft tranfparent, from the hinder Part of its
Body, and afterwards faw feveral others of the fame Sort, one of which
15 r}cg:rcfcntr.d at C, Fig. 173.

ence follows the Reafon why this Diftemperis fo very catching, fince
by ﬁm})lc Contaét thefe Animals can readily pals from one Perfon to another,
not only from their fwift Motion, but by their clinging to every Thing they
touch; ‘and crawling as well upon the Surface of the Body, as under the
outward Skin. A few being once lodg'd, they multiply apace by their
Eges; nor is it any Wonder if this Infetion is alfo propagated by the

* Bonani Micro. p. gv.  t+ Pb. Tran. No. 283: e
cets,
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Sheets, Towels, Handkerchiefs, or Gloves, ufed by itchy People; fince
thefe Animalcules may eafily be harboured in fuch Things, and will live
out of the Body two or three Days. '

This Difcovery alfo accounts why this Diftemper is never cured by in-
ternal Medicines, but requires lixivial Wafbes, Baths, or Ointments, made
up of Salts, Vitriols, Mercury, Sulpbur, Precipitate or Sublimate, or fuch
kinds of corrofive and penetrating Remedies as can powerfully kill thefe
Vermin in their Skin. It is neceflary to continue the Anointing for fome
Days after the Cure feems perfeted ; for though the Ointment may have
deftroyed all the living Antmalcules, it may not probably have killed their
Young in the Eggs, which are laid in Nefts in the Skin, which if fuffered
to be hatched may renew the Dillemper.

CHAP XXVIIL
Of Animalcules in the Teeth.

HESE are to be found in great Numbers of different Kinds, 1n
the whitith Matter, that fticks between the Teeth of Men, Women,
and Children 3 * but efpecially between the Grinders, although they wah
their Teeth frequently ; but from People that are more carelefs a Sort of
Eels are found. The firft Sort A, Fig, 174. move along very fwiftly, i
Spittle or Water without Bubbles. The fecond Sort feen at B, Fig. 174
move in the Diretion of the doted Line. The third Sort is feen at E, and
the fourth Sort at F.
They all die if Vinegar be put to them ; from whence it feems probabl,
that if the Teeth and Gums be frequently wathed with it, it maybed
Means to preferve them from thefe Creatures,

o . e .9 b,
Of the Snail.

HIS flow paced flimy Animal hath many curious Obfervables

The firft are its four Eyes, like atramentous Spots, fixed at the £
of its Horns, or rather at the Ends of thofe black Filaments, or 0pt
Nerves + that are fheathed in its Horns, which it can thruft out, draw 1
turn, or direct as it finds Occafion. If when the Horns are fully extend-
ed, you nimbly clip off their Extremity, and place them before the Mid*

® Leew. Ex. & Canty po 40, Tom IV, + Pow, Mi. 0b. p. 36, Speids de la Nat. Da‘aj;- ;:,
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Jeope, either upon the Obje& carrying Glas R, Fig. 2. or ftick the End ‘of
them with a little Turpentine to the Point, they may eafily be examined
in the Univerfal Microfcope, with all the Magnifiers, and will be found to
be two Hemifpherical Eyes. And when the Stump is re-éxtended, it will
appear evidently hollow, or tubular to the naked Eye.

Snails partake of the Nature of both Sexes, infomuch that as foon as one
has impregnated the other, the fame A& of Generation is immediately re-
turned ; each of them, eighteen Days after thefe Approaches; drop “and
conceal their Eggsin the Earth ; the Young of which, when hatched, ap-
pear with Shells compleatly formed *.

If you would view the internal Fabrick of this Animal, the Microfeope
will after a dextrous Diffetion difcover to you the Heart, juft againft a
round Hole near the Neck, which probably is the Place of Refpiration,
the Heart may be feen to beat near a Quarter of an Hour after Diffeion.+
Its Guts are green (from the Herbs it eats) and curioufly branched over
with fine capillary white Veins. This Creature, how contemptible foever
it may feem, hath a compleat Sett of the fame Parts and Organs with other
Animals, as Heart, Liver, Spleen, Stomach, Guts, Veins and Arieries.

If the Head be cut off, a little Stone will be found, faid to be of a diure-
tick Quality, and of fingular Service in gravelly Diforders.

They have a Mouth like a Hare or Rabbit, and Teeth as reprefented in
Fig. 175. whereof A B C fhew the upper Jaw, which is white and of a
femicircular Form ; the lower black Part C DE, hath feveral prominent
Parts or Teeth FF F, but all fixed together fo as to compofe the fame
Bone.  Mr. Hook obferved this very Snail (of which the Figure now before
usis a Pi¢ture of its Teeth) to feed on the Leaves of a Rofestree, and to
bite out half-round Bits of the Size and Shape of the Letter C.

Ifa Snail be fuffered to creep upon a Bit of Glafs, youmay by the naked
Eye (but better if you apply the Hand-Glafs of your Microfcope to view it
through) obferve a little cloudy Stream paffing from its Tail to the Head,

that never returns the fame Way; and this as long as the Snail is in
tion,

. CHAP XXX
Of the Scales of Fifbes.

Ve

T HE outfide Coverings of Fithes are Scales, formed with inconeeiva-
ble Beauty and Regularity ; fome longifh, fome round, fome trian-
Bular, fome fquare, and fome or other of all the Variety of Shapes imagin-
® Nat. Delin. p. 148. 4 Pow. Ob. p. 38. ad
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able : Some again are armed with fharp Prickles, as thofe of the Perch,
Soal, &c. others have fmooth Edges, as the Cod-Fifb, Carp, Tench, &c.
There is likewife a great Varicty even in the fame Fith ; for the Scales a-
ken from the Belly, the Back, the Sides, the Head, and all the other Parts
are very different from each other.

The Scale of a Soal Fifh is delineated, as it appear’d in the Microfeope, at
Fig. 176. whereof C D E F reprefents that Part of the Scale which fhews
itfelf on the Outfide of the Fifh, and A B C D, the Part which adheres to
the Skin, being as it were furrowed, that it might hold the fafter, * each of
which is terminated on the Outfide by pointed Spikes; and every other of
thefe much longer than the interjacent ones,

M, Leenwenbock fuppofes thefe Seales not to be fhed during the whole
Life of the Animal ; but to have an annual Addition of a new Scale grow-
ing over the old one, and extending every Way beyond its Edges, in Pro-
portion to the Fithes Growth : Somewhat in the fame Manner as the Wood
of Trees enlarge yearly by the Addition of a new Circle next the Bark;
and as the Age of a Tree may be known by its Number of Ringlets ; foin
Fithes the Number of Plates + compofing their Scales, denote to us ther
Age.
To prepare Scales for the Microfiope, take them carefully off with a Pair
of Nippers, and wath them very clean, and place them in a fmooth Paper,
between the Leaves of a Book to make them dry and flat, and then place
them in Sliders between the Talcs for Examination.

The Eel, Snake, Viper, Lizard, Slow Worm, and the Eft, &c. afford 2
great Variety of Scales. The Dog-Fifb Scales confift of a great Number of
horny Points, which appear in the Micrafeope to be curioufly ridged or carved.

CHAP XXXL
Of Spiders.

HERE are fo many difierent Sorts of Spiders, and their Form
gt:ncral}i known, that a Defcription of them in this Place, caonot
expected. 1 fhall therefore proceed to defcribe fome of thofe Particulars
this Creature, that are only to be difcover’d with the Affiftance of the ¥
erofcope. ? .
Some Spiders have fix Eyes, others eight, others fewer, and fome more.
They all feem to be Creatures of Prey, and to feed on other fmall Infets
but their Ways of catching them are very different. The Shepberd Spider

* Hook's Myc. p. 162, t Leawws. Epifl. Phyfel. Epift. 24 Mei 3716
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by running on his Prey 5 the Hunting Spider by leaping on it ; other Sorts
weave Nets, or Cobwebs, whereby they enfniare them. Nature having
equipped them both with Materials and Tools, and taught them how to
work and weave their Nets, and lic Perdue, and to watch diligently, and
run on any Fly, as foon as.ever entangled.

* Their Eyes are immoveable and tranfparent, but not pearl’d ; they are
fitvated in a moft curious Manner, and deferve the ftri@eft Fxamination.

The Way to view them is to cut off the Legs and Tail, and bring only
the Head Part before the Microfeope, upon the Glafs R, of Fig. 2. or
to flick them upon the Point I, or pinch them between the Nippers of the
fame Figure, and fo apply them to the Micrafiape.

They have all eight Legs, and two Arms, or fhorter Legs near their
Mouth, that affift in taking their Prey ; they are befet thickly with Hairs,
have each fix Joints, and end with two hooked Claws, ferrated, * or having
Teeth on their Infide, whereby they cling faft to any Thing; and may be
often feen to hang down from the Branch of a Tree, on a Thread of their
own making, aflifted by the Help of thefe Claws.

Fig. 177. reprefents Part of the Leg of a §pider; B, C, D, fhew the two
extreme Claws armed with Teeth like Saws; E, the third that hath no Teeth.
Itis certain, that when the Spider does not wind itfelf by its Thread up-
Wwards, but runs along its Web, it then takes hold of the fpun Thread with
this third Claw. This Spider had eight Eyes, two of which were on the
Top of the Head, to fee what pafies before him ; below thefe two others,
which look ftrait forwards ; on each Side of the Head were two more, the
Wokforcmoﬁ to fee collaterally before him, and the two hindmoft to fee

wards,

Fig. 182, reprefents that Part of the Head, which contain’d the Eyes fe-
Parated from tll:c Membrane in which itlay. P Q, the Eyes that look up-
¥ards, K I, thofe that look ftrait forward, IM thofe that look fideways

ard, H N thofe that look fideways backward. They have no Eye-lids,
bt are fortified with a_hard, polifhed and tranfparent Cruft: As thefo

Y¢S are immoveable, Nature hath indulged them with fo large a Number,
©give them Information of any Thing that any Ways concerns them.

E‘i'try Spider is furnithed with a Pair of Farceps, reprefented at A B,
ad C D, Fig. 183. in the fore-part of its Head., They ftand horizontally,

when not made Ufe of, they let the Claw of them fall down on their
Ttipective Branches, like a Knife clafped upon its Haft, as at C D, and
there they lic between two Rows of Teeth, that are likewife employed to
hold faft igs Prey,

Authors are divided in their Opinions on the Poifon of Spiders, fome

g thefe Forceps Stings; as Mr. Leeuwenboek, who calls the hooked

" Plbf‘fc .Trﬂ”;’: N°| 2?30
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Claws A B and C D Stings ; and fays, that towards their Extremity at B
and C are two {mall Holes, from whence, according to all Appearance,
when it ftrikes its Enemy, it therefrom ejects a liquid Matter, we call
Poifon, ; :

He put a Frog and a Spider together into a Glafs, and having made the
Spider fting * the Frog divers Times, the Frog died in about an Hour's
Time.

Dr. Mead believes this to be a Miftake, and that while the Spider bites,
a (hort white Probofcis + is thruft out from the Mouth, which inftilsa Liquor
into the Wound.

They frequently caft their Skins, which are to be found in Cobwebs, in
which ‘the Forceps may be examined, being always fhed with the Skins,
and eafier feparated than when alive. They are commonly fpread out to
View, and by their Tranfparency, every minute Part is feen with much D
ftinétnefs. P

The Micrafeope hath alfo informed us of the Manner how the Spiders
weave their Webs, and of their Comtexture, for the Performance of which,
Nature hath endowed them with five little Teats, or Nipples, near the Ex-
tremity of the Tail ; whence a gloomy Liquor proceeds, which adheres ©0
any Thing its prefled againft [, and being drawn out, hardens inftantly
in the Air, and becomes a String or Thread ftrong enough to bear five 0f
fix times the Weight of the Spider’s Body ; this Thread is compofed of -
veral finer ones, that are drawn out feparately, but § unite together at W0
or three Hair’s Breadth diftant from the Body of the Spider. The Threads
are finer or coarfer, according to the Size of the Spider that fpins them.

Fig. I{c& reprefents a Part of the Threads, which came out of two O
their working Inftruments, and were divided from each other, juft as they
iffued from the Body ; and RS TV, Fig. 179. reprefents one of the four outer
moft Inftruments or Nipples, with its Quills or Reeds, which put togethe”
is not fo. large as a common Grain of Sand ; from whence it is eafy to con
ceive, how {mall thofe Inftruments muft be, and how fine the Threads
encafed within them ; At W thefe working Inftruments ftood as thick Y
cach other, as they are reprefented between R and S. And that Part
the Figure, from the Sight, was not cover’d with thofe Sort of Quills, but -
with Hairs only : Itis alfo obfervable, that a few of thefe Inftrument e
bigger than the reft, and confequently produce a larger Thread. ’
Fig. 180. reprefents one of thefe between two others of the fimaller Sort
D E and A B, one of which had a wrinkled or harled Thread. :

Spiders emit their Eggs, not out of the hinder Part of their Bodys ”;;s
all other Animals, but under that upper Part of the Belly, near the hi
Legs, where grows a Kind of Hook, of a particular Figure, which partlf

® Phil. Tranf. No. 272. + Meadof Paifon, | Phil Tranf. No. 372, § Bid- No- 2%
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covers the Aperture, from whence the Eggs iffue. Fig. 181, reprefents a
Spider of an ordinary Size, with its Legs contradted, as if it was dead, .in
order to fhew the above-mention’d Aperture ; and at D the Hook is feen.

Fig. 184. G H I K fhews the Hook feparated from the Spider’s Body,
as it appear’d through the Microfeope; between I and K are feen the
Wrinkles or Folds, which Mr. Leeuwvenboek fuppofes are made to produce
a more than ordinary Motion : E F fhews the Part that join’d it to the Bo-
dy, and between F and G are two round Balls.  The Ufe of which he could
not difcover.

The Eggs of fome Spiders are a good Obje&, being fattith at one End,
and round at the other, with a Deprefiion at the Center of the fattifth
End, and a yellowifh Circle round it; their Colour is a blueith white like
counterfeited * Pearl ; when they hatch, the little Spiders come out perfect-
ly form’d, and very nimble. = They depofite their Eggs to the amount of
five or fix hundred, in a Bag ftrongly compos’d of their own Web,
which the Spider either carries under her Belly, and guards with the great-
eft Care, or elfe hides it in fome fafe Recefs.  When juft hatched, the
young Spiders make an entertaining Objeét for the Mierofcope.

The Current of the Blood may be feen in the Legs and Body of Spiders,
as has been before hinted ; many other Wonders will be difcover’d by the
Curious in the Diffe@tion and Examination of their feveral Parts.

The Carter, Shepherd, Ficld, or Long-legged Spider, is different from
moft other Spiders in two Particulars, the firft, which is only difcoverable
by the Microfcope, is the curious Contrivance of its Eyes ; it has only two,
and thofe placed upon the Top of a fmall Pillar, rifing perpendicularly out
of the Middle of its Back, or rather the Crown of its Head, + The two
Eyes, B B, Fig. 185. were placed Back toBack, with the tranfparent Parts
or Pupils more protuberant than the reft of the circumambient Matter, |
looking towards either Side, but fomething more forward than backwards,
5; Fig. 187. fhews the Column on which they ftood, and D.D the Crown of

¢ Head.

The fecond Peculiarity is the prodigious Length of its Legs, which are
eight in Number, in Proportion to its fmall round Body. Each Leg of this,
of which the Figures 185, and 186, are a Reprefentation, was above 16
times the whole Length of its Body ; they are jointed juft like thofe of a
Crab ; each of which proceeds from a fmall fthell-like Cafe, of a conical
Figure, as at 1111, &e. of Fig. 186. which reprefents the under Part of
ts Belly, thefe are faftned on to the protuberant Body of the Infet, form-
ing a Kind of blunt Cone, whofe Apex is at M, about which the fmaller
Cones of the Legs are placed, each of them reaching almoft to the Top,
In fo admirable a Manner, as does not a little manifeft the Wifdom of
* Pow. Mycr. Qb. p.13. + Hook's Mycr, p. 198. § Peaw. Myc. Ob. p. 14.
mslas P2 Nature’s
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Nature’s Alm'ghty Architet, in the Contrivance thereof. [t has two fore
Claws K K tipped with Black like a Crab’s, which cpen and fhut exaétly
like thofe in a Scorpion, and are Saw-like or indented on the Infide. It
Horns are feep at A A and Mouth at L.

The beft Way to obferve this Spider is to cut off all its Legs, and place
it before the Microfcope upon the Objeé carrying Glafs R, of Fig. 2, or
upon the black and white Object-Plate,

The little white Field-Spider with fhort Legs, found plentifully among new
Hay, whofe Body appears like white Amber, embofled with black Knobs, out
of each whereof grow Prickles like Whinpricks, fome have fix, fome eight
Eyes, that may be diftinétly feen, quick and lively 5 each Eye has a violet
blue Pupil, * clear, and admirably furrounded by a pale yellow Circle.

The wandring or hunting Spider, who fpins no Web, but runs and
leaps by Fits, has two Tufts of Feathers fixt to its fore Paws, which, to-
gether with the great Variety of Colouring all over this Animal, affords
beautiful and delightful Profpeét for the Microfcope.

There is a red Mite or Loufe often found feeding upon Spiders, in Shape
much like a Tortoife, + with a little Head, and fix long but fmall Legs:
and about the Legs of the Field-Spider they cling exceeding clofe whillt
the Animal is alive, but when dead they all fall off and creep away.

Mr. Bon hath made feveral Pair of Stockings and Gloves, from a Silk
wound off from the Egg Bags of fhort legged Spiders,

C HAP. XXXIIL
Of the Siing and Scraper of a Bee.

S the Contrivance and ‘Struture of the Stings of moft Infeéts ar¢
nearly alike, they will be fufficiently underftood by a Defcription of
t

t of a Bee, as difcovered by the Microfcope.

A Bee’s Sting is a horny Sheath or Scabbard, that includes two bearded
Darts ; this Sheath ends in a Point, near the' Extremity whereof a SIt
opens, through which at the Time of ftinging, two bearded Darts are pro-
truded beyond the End of the Sheath, one whereof being a little longef
than the other, fixes its Beard firft, but the other immediately after ; they
penetrate alternately deeper and deeper, taking hold of the Flefh with their
Hooks till the whole Sting becomes buried in the Wound, and then 2 V¢
nemous Juice is injected through the fame Sheath, from a little Bag at the
Root of the Sting, which occafions an acute Pain, and a Swelling of the
Part continues fometimes for feveral Days after. = This is beft prcvcntod by

® Pow. Mi, Ob. p. 13. t Pow, Mi. Ob. p. 19. 1 Phi. Tram. No. izifl.argiﬂg
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enlarging the Wound immediately to give it fome Difcharge, and anoint-
ing it with a little common Oil.

A BC, Fig. 188. reprefents the Sheath or Cafe, out of which the two
Stings or rather Spears are protruded. * E the Cavity, in which they lie.
C the Thicknefs of the Cafe below ; and about C, A, the two Spears thew
themfelves each in a feparate Place, Fig. 189, fhews Part of the Sring
taken out of the Sheath, K its Edge or bearded Part, L.its Back without
Beards. M N, Fig. 190, reprefents the whale §#ing taken out of the Sheath
with itsBack that is without Beards next the Eye; the upper Part M O isin-
clofed round about and hollow within, the lower Part O Popen; PN fhews
Part of the broken Nerve, QR is Part of the Body faften’d to the Sting,
and placed in the thicker Part of the Cafe D C A, Fig. 188. A BC, Fig.
191, reprefents both the Darts as they lie together clofe againft the Sheath || ;
yet one of them with its Point a little before that of the other, to be ready
(as T conceive) to be darted into the Fleth. And Fig. 192 fhews both the
Darts in part out of the Sheath ; and one 'a little higher than the other,
a if it were at work.

Fig. 193, reprefents one of the two 4rms wherewith Mr. Leenwenboek
thinks the Bee makes her Honey-Combs, and are furnifh’d with three pe-
culiar Joints as at D, A, B. . Fig. 194, is one of the Scrapers placed on the
fore Part of the Head, by which fhe fcrapes the #ax from Flowers. Fig.
195, is the #iper placed forward on the Head, and with it the wipes the
Homey off the Flowers; all which Inftruments when the Bee hath done
working are {kilfully fheathed under her Head. Fig. 196 reprefents the
Seraper of a wild Bee. ;

When the Darss are ftruck deep in the Fleth, if the wounded Perfon
farts before the Bee can difengage them, fhe leaves her Sting behind in the
Wound; but if he has Patience to wait until fhe withdraws the Spears into
their Scabbard, the Wound becomes much lefs painful.

Ifyou divide a Bee, efpecially an Humble Bee, § near the Neck, you will

the Heart beat moft lively, which is a white pulfing Particle.

Within the yellow Plufb or Fur of humble Bees you may frequently find
3fmall whitifh very nimble Animal, ** not much unlike the Shape and
Form of a Cheefe Mite,

he Way to view a Bee’s Sting with the Microfcope, is to cut off the

of its Tail, and then touching it with a Pin or Needle, it will thruft out

ih" Sting and Darts, which may be fnipt off with a Pair of Sciffars and
Pt for Obfervation ; or if you catch a Bee in a Leather Glove, its Sting
left therein, being unable to difengage its Hooks from Leather :
When it is quite dead, which it will not be till after feveral Hours,

* e, Nat, Tom. III. Ep. |3'3. Phi. Tran. No. 97. | Derbam Ph. Thes. p. 249-

VPru, 25,08, 5.4, ** lhid. 3. 20.
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you may quite extract it with its Darts and Hooks; by fqueezing the Tail,
pulling out the StiﬂliJ *, and prefiing it at the Bottom, you may likewife
pufh up the Darts; -but without fome Practice this will be a little difficult.

The potfonous Juice may eafily be found in the Bag which contains it;
and by letting the Bee ftrike its Sting upon fome hard Body, enough of
the faid Juice may be obtained to put upon a Slipof Glafs, in order to view
the Salts foating therein at firlt, and afterwards fhooting inte Cryflals; or
if you gently fqueeze its Tail, you may perceive a Drop of this diaphanous
Liquor at the very End, of the Sting, which if wiped .off will be imme-
diately renew’d.

The Stings of Scorpions may be examined in the like Manner.

The Poifon of Vipers has alfo been viewed by the Micmf:gre, but for

a Defcription of this I fhall refer the Reader to Dr. Mead’s Effay on
Poifons.

CH AP. XXXIIL
Of Animalcula in Fluids.

D.E.C.F L

H E-Microfcope hath difcovered to us that the fmalleft of all lwig
- Creatures, we have been able to trace, are the dnimalcula in Fluids,
which would for ever have remained invifible, had it not been for the Af-
ance of that Inftrument, :
If Pepper, Pafte, Vinegar, Hay, Straw, Grafs, Oats, &c. or any other ¥¢
getable Production be infufed a few Daysin Water, expofed all that Ti™
to the open Air ; they will abound with inexprefiible Numbers of minut
living Creatures peculiar to themfelves, but of various Forms and Sz
Whereof feveral of the fame Species of Animalcula, are frequently © be
met with in different Infufions, and even in Waters, that have been &
pofed, efpecially in September, without any Mixture ; fuch have been fre-
quently found therein, as are found in the Cavity of a Cabbage leaf, OF u?
the Dipfacus, 1 &c. and that certainly feveral of thefe are the fame Anima’
under different Forms, fuch a regular Procefs ‘being obferved in them = -
conftant Uniformity in their Appearance, makes it probable that ﬂ‘-'-"ﬁ;d
them are produced from the Spawn of fome invifible volatile Paret®™ =y
generated like Gnats and feveral other Sorts of Flies, which ar¢ b“di. ¢
undergo feveral Changes in the Water before they take Wing i that E ©
of them originally may be Water Infe@s, or really Fifh, {mall enovs

* Posy. Mi. Ob. p. 4.  +-Ph.Tran. No. 284 be




R 31.

Foromb? ,‘@q’w. 110.
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b rifed in Spa

wn with the Vapours, and to fall down again in Rain, and
to grow and breed in Water that is kept. -

It has been thought that thefe minute Flies, which hover every Way in
the Air, when they find a Fluid ftored with a convenient Nourifhment for
their future Offspring, refort to it in Swarms to lay their Eggs, which be-
ing foon hatched, the Animalcula produced therefrom fwim about, and
live happily, till grown to a certain Size, change their Forms, take Wing
and fly away. :

If the Infufion is covered only with a fine Lawn or Mullin, few Animal-
cules will be found therein ; but if it ftands open it will be full of Life in a
“few Days: In the leaft Drop taken from the Surface of fuch Infufion, the
Microfcope will difcover Millions of living Creatures,

SecT. ' IL

Of Eels, Serpents, or little worm-like Animalcula,
japmxd in Vinegar and Pafle.

IF Vinegar be expofed to the open Air but a few Days in hot Weather,
it will abound with Eel-like Animaicula, reprefented by Fig. 197, two
of which are feen at A, making equal Undulations, fometimes four or five
are feen to move in the fame Manner ; at B, B, B, B, are fhewn four others
- differently coiled, they coil and uncoil themfelves with a furprifing Swiftnefs,
 Cis a Reprefentation of one with a forked Tail. Monfieur Joblor faw
but one of tl:lcfc in 36 Years Obfervation: However, the folar Microfcope
m fails of difcovering fome of them every Obfervation. That marked
D, although its Mouth feems different from the reft, is not fo, but owing to
s not being reprefented in the fame Pofition. They are to be applied ta
the Univerfal Microfcope, by taking up a Drop of the Vinegar on a Pin's
Head, and placing it upon the Obje&t carrying Glafs R, Fig. 2. When
Drop begins to evaporate, their Motion will be confiderably retarded,
& which T'ime their Mouths may be feen, and many other Particulars may
be obferved in them,
Some People have imagined, that the Sharpnefs of the Vinegar, is occa-
['Ungd by the Eels ftriking their pointed Tails againft the Tongue and Palate
it is very certain that the foureft Vinegar hath none of thofe Eels, and
ltths Pungency is intirely owing to the pointed Figure of its Salts, which
erein.

nimalcula in the Shape of Eels are often found in many Infufions but of
3 different Size.

* Joblott’s Ob. p. 2. Imprimé & Paris. 1718.
1 rn
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Dr. Powers obferves, that if Vinegar, in which thefe Eels abound, be
but moderately heated *, they will all die, and fink to the Bottom. But
Cold does not hurt them, for after fuch Zinegar had been expos’d a whole
Night to the fevereft Froft, and was frozen and thawed, and frozen again,
and fo feveral Times over, they were as brifk as ever: He alfo tells us,
that he put fome Zinegar full of thefe Eels into an k.flence Glafs, and pour-
ed thereon about the fame Quantity of Oil, which floating on the Vinegar,
all the Eels would conftantly creep up into the Oil, when the Finegar began
to freeze, but when it thawed, they as conftantly returned to it again.

To furnifh yourfelf with minute Eels, always ready for the Microfeope,
boil a little Flour and Water, till it comes to the Confiftence of fuch Paje,
as the Bookbinders and Sheemakers ufe; expofé it to the Air in an open
Veflel, and to prevent its hardening, or becoming mouldy on the Surface,
beat it well together whenever you find it tends that Way ; after a few
Days it will turn four, and then if it be examined with Attention, you will
find Thoufands of thofe Eels on the Surface thereof. To preferve them all
the Year, you need only put a little Water to them, if the Pafte grows dry,
or a Supply of other Palte, always obferving to keep the Surface in aright
Condition, which will be eafily done when it is once ftored with thefe -
malcula.  Their continual Motion will prevent any Mouldinefs thereon.

Apply them to the Microfcope upon the Objeét carrying Gl R,
Fig. 2. firlt putting on it a Drop of Water, taken up upon the Head of
a Pin, for them to fwim in, ‘and if the Pafte be thick, it muft be dilueed
with a fufficient Quantity of Water to difentangle the Eels, and render them
diftintly vifible.

They are very entertaining Objets, but more particularly fo if examined
by the folar Microfcope, with which they may be magnified to an Inch of
more in Diameter, The internal Motion of their Bowels may be very
plainly feen, and their Mouths to open to a confiderable Width.

S cowr. . 1L

Of Animalcula in [everal cold Infufions of whole
Pepper.

B D, K, H, O, R, L, Fig. 198. exhibits the firft Sort of them, ¢ich
) having feveral little Spots more tranfparent than the reft of their Body
The Regularity of the Figure, under which thefe Animalcula generally 32"
pear, and the Rapidity of their Motion, prevents us from difcovering "

Y * Pow, My, Ob. p. 34 what
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what Part of their Body their Head is placed, but after a little Time we are
enabled to do it, altho’ they continue in Motion ; for when the Drop of
Water in which they fwim, is grown thick by the infenfible Evaporation
of its fubtle Parts, it gradually retards the Motion of thefe minute Fifh ;
and affords us fufficient Time to obferve many Things, that will teach us
to admire the Creator’s Wifdom, even in the {malleft Part of thefe minute
Creatures.

You may then perceive that as two of thefe Animalcula are advancing
forward, one moving along the Line from A to B, and the other from C
to D, in turning about the firft follows the dotted Line B E, and the fe-
cond moves from D to F.

You may alfo frequently fee that of two of thefe Animalcnla, one of them
will run as it were along the Line G H, and the other over that of I K,
leaving a fmall Space between them, yet too little for a third L, to find a Paf-
fage, which thus inclofed between them, rufhes forwards to fave himfelf in
the Dire&ion of the dotted Arch towards M. Others after having moved
along a ftrait Line, as H G to O, turn about fo {wift upon a Point at O,
which is their Head, that their oval Figure appears almoft circular, after
which they launch out with an extremely fwift Motion towards P. Others
alfo having run along a Line as Q R, and as it were turning upon their own
Center at R, defcribe feveral Circles, then fhoot forwards with an extraor-
dinary Swiftnefs along the Line S T.

Fig. 199. reprefents another Sort of Animalcula, whofe Head is adorned
with Hairs, and Motion generally circular, called Copple Crown *. A third
Sort reprefented at Fig. 200. called a filver Bag-pipe +. A fourth Sort is
4 Kind of Water Spider, with its Mouth open, as at Fig.201. Two of

are reprefented at Fig. 202. conjoined and turning upon their com-
mon Center. Fig. 203. fhews two more of them alfo coupled as they fwim
in a ftrait Line. Another Sort is reprefented at Fig. 204. in fome Meafure
refembling a Weaver’s Shuttle ; its hinder Part is tufted with Hairs, which
affift him in fwimming. Fig. 205. exhibits a Swarm of exceedingly mi-
nute Infeéts of different Sizes and Shapes, which ferve for Nourifhment to
the farger Sorts,

L ]
Jobl. OB, p. 14.
THeNlnzu ti'm i to the Animalcula of the feveral Infufions, by Monf, Foblot,
¥ho endeavour'd to call after the common Names of Things and Animals, to which
M-&imiqda bore fome R »

Q SECT.
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B e e )
Of White Pepper.

Nfufions made of whole white Pepper, produce finer Awimalcula than the
foregoing, but not in fo fhort a Time. - The large Bag-pipe of this In-
fulion advances and recedes by Turns, as it fwims before the Microfiope;
and juft before the Water is totally dried, a great Number of Eggs may be
feen within them, and in the next Moment they will be all dried up, and
appear like a confufed Mafs.

A e i
Of Long Pepper.

LOn,g Pepper put whole into common Water, produces Animaleula o
lefs fm;‘%rizing than the two foregoing 5 in this is fometimes found a0

Aunimalcule lomewhat like a Caterpillar 5 and a different Sort of Eels, from
thofe found in Vinegar and Pajte, being thicker and fhorter than they, bu
do not live near fo long. i

On repeating thefe Experiments at different Seafons in the Year, and
in different Years, other Sorts will be found not here reprefented.
., Take common &lack Pepper grofly pounded, and put it into a Glafs Ve
fel, as much as will cover the Bottom thereof, about half an Inch thick, or
which pour about three or four Times that Depth of Rain or River-Wateh
fhake and ftir the Pepper and Water well together at firflt, but afrerwards
not at all, and expofe the Veffel to the Air uncover'd ; in a few Days #
little Skin may be feen on the Surface of the Water, which, examined by
the Microfiope; will be found to contain Millions of rimaicule, 4t firk
fcarce difcernable, but continually increafing in Bulk, till ghey armive at
their full Size. Their Numbers too increafe prodigioufly, till at laft the
whole Surface of the Fluid feems alive. 4 0N

This Experiment will fucceed in'Winter, /if the Water is not frozen.
""The Animalcula reprefented by Fig, 206, are very common, and are de-
fcribed by Mr. Leeuwenbock, who hath feen thé Tails of fome of them 9 of
10 times longer than their Bodies, * which are about one Third of an Hair's
Breadth, but in general they are 4 or 5 times as long, In moving they

com=

* Phil, Tranf. No. 284.
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commanly twitch up their Tail into a ferew-like Form, as at b, Fig. 206,
and this Spring is fo ftrong, that when the Tail is entangled, as it frequent-
ly is by the Extremity, they bring back their whole Bodies by the Jerk and
Convolution of the Tail, which quickly returns to its firft Straitnefs. W hen
they lie ftill, they thrult out and pull back again a bearded Tongue, and a
Current conftantly runs towards them, occafioned probably by the Motions
of fome Fins or Legs too fine to be difcerned.

Thofe Animalcula exhibited by Fig. 207. abound in all Waters, and are
largeft of all; their Length is about an Hair’s Breadth, and three or four
Times more than their own *, they are very thin and tranfparent, and turn
themfelves very quick, fhewing both Back and Belly, their Edges are a-
dorn’d with a great Number of minute Feet, feen chiefly at the two Ex-
tremities ; at one End there is a Kind of Bruth refembling a Tail ; they are
fwift in Motion, and by their Turns, Returns, and fudden Stops, feem to
be continually hunting for Prey. a reprefents one of them on its Back'; b
one on its Belly ; at c and d, is-feen how they oftenappear in other Pofitions.

There is generally another Sort of an oval Shape, as at Fig. 208. a b c,
lengthening and- fhortening  themfelves as Occafion: requires, and fome-
times two of them'may be feen conjoined, as at a.

Another Sort are a Kind of capillary Eels, they wave their Bodies but
isi;l;le., move equably and flow, and fwim as well backwards as forwards.

Fig: 200t ' :

Several: Kinds: of Mixtures' put amongft them, while they are before
the Microfcope, produce different Effeéts. The fmalleft Drop of Spirit of
Vitriol;. upon the Point ‘of a Pin, being put to them, they immediately
tumble:down: dead’; diffolved Salts kill' them, but with this Difference, in-
ftead of being flat as in“the former Cafe; they fhrink into oval Forms,
TinGture'of Salt of Tartar throws' them into convulfive Motions, after
which they foon grow languid: and® dié, ‘without changing’ their Shape.
E;{ilis them, and 'fo does freth Bided, 'Urine, Spitcle, and diffolved

¥ }

There i alfo another Sort of Awimaleule, frequently found in this Infu-
fion, of a fpherical Figure, only pointed like a Pear, as at Fig. 210, in
which  are ‘a vaft Number- of dark Spots; in a confufed Agitation, they

lefly-turn as it were upon a Center, firft one’'Way, and then the contrary,

imes they take a large Circuit, but always with their pointed End
foremoft, :

Another Sort: reprefented at'Fig. 211. is alfo found in great Numbers,

‘move brifkly, are very active, contra@ing, and dilating as they fwim
they haver feveral Feet in- their fore Parts' very vifible ; when the
Drop of Water is almoft evaporated, they flrink-up into a globularForm,

® Phil, Tranfv No.284,  + Ihid. No. 203, !
Q.2 , then
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then their Feet ftanding out, may be feen to move nimbly, a, fhews them
at their Length, and b when contraéted.

Fig. 212. reprefents another Animalculum, not uncommon amongft the
reft; its Motion very nimble, always keeping its tharp Extremity foremoft;
fome ace clear and ribb’d from the Point to the thick Extremity, others
tranfparent only at the fore Part, asat a and b.

The Water which drains from Dunghills, and is of a brown Colour, is ge-
nerally fo prodigioufly ftored with various Sorts of Animalcula, that it mult
be diluted with Water before they can be fufficiently feparated, todiftinguith
their different Kinds ; one particular Sort is found amongft thefe, which is
very rarely to be met with elfewhere, and are fhewn at Fig. 213. their
middle Part dark, and befet with Hairs, but both Ends tranfparent, their
Tails tapering with a long Sprig at the Extremity thereof, their Motion
flow and wadling.

S 2 0. ¥l
Of Animalcula in a cold Infufion of Senna.

g Bout the Middle of ¥uly, as much as could be taken up with two of

three Fingers of the Leaves, Stalks, and Branches of Senna, was put
into cold Water, and in about eight Days, the Surface thereof was
with extremely minute longifth Bolgics, feparate from each other, but with-
out Motion. The Corpulcles reprefented at Fig, 214. were thought to be
nothing elfe but Pieces of the Bark from the Branches of the Senna; but
in about eight Days after, they all difappear’d, and a furprizing Number
of worm-like Animalcula fucceeded them, but lefs than the firft, beng
alive, and fwimming a little below the Surface of the Water ; one of thefe
Worms is feen at Fig. 215. Its Head round at I, its Body compos’d of
eleven Ringlets, the lowelt Extremity of which ends fometimes in a Plain
pcrpir&dncuhr to its Body. At other Times with three round Protuberadc®
as at Lvl.

Through the Skin there a a very white Fibre, branching as it We™®
from cach Side of the Tail, glpc:r{;mt I.?ne towards the Hcad,n%rherc they
unite in an Arch, as at N, Fig. 216. This Fibre extends and con
itfelf alternately, by which Means the Ringlets are drawn nearer to, Of
pufhed farther from each other ; Part of the Water being evaporated 0
its ftanding feveral Days. A lictle frefh Water was poured thereon, ¥
caufed the Skin that fwam on the Surface of the Infufion to fink t© th
Bottom of the Veffel ; the Infufion was thereby refined, and more tranfps
rent than it was before, which occafioned the Difcovery of two new Sorts

of Animalcula, and this i . i
malcula, and this in the leaft Drop that could be applied to erofiopés






