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Of the Scales in Human Skin. y 3 
ternal Skin of a F i f h , * and are placed as in Fifties three deep, i. e. each 
Scale is fo far cover 'd by two others, that only a third Pa r t thereof appears , 
as at M, F ig . 70. their lying over one another , may be the Caufe why the 
Skin of the Body appears white ; for about the M o u t h and Lips , where 
they only juft meet toge ther , and do not fold over , the Blood-VeiTels are 
feen thro ' , and the Parts look red. 

T h e perfpirable Mat t e r is fuppofed to iilue between thofe Scales, (which 
lie over the Pores or excretory Veflels, th rough which the watery and oily 
Humours perfpire) and may find Ven t in an hundred Places round the 
Edges of the Skin. 

A Piece of Skin taken f rom between the Fingers, Neck, Arms, Forehead, 
or any other Par t of the Body which is not hairy, ferves b e d to fhew the 
Scales: Or if they be fcraped off with a Penkni fe , and pu t in to a D r o p of 
Water , and fo applied to the Microfcope , they will be feen to g o o d A d -
vantage, as at L, F ig . 70. and generally confift of f ive Sides. 

Mr. Leeuwenboek tells us 2 0 0 of t h e m may be covered with a Grain of 
Sand -f , fo that if a Grain of Sand can cover 200 of thofe Scales, it will al-
fo cover | | 2 0 , 0 0 0 Places th rough which Perfpiration may ifilie. 

To view the Tores of the Skin. 

Cut a Slice of the upper Skin with a fha rp Razor , as thin as poffible ; 
and then immediately cut a fecond Slice f rom the fame Place, which apply 
to the Microfcope, in a Piece about the Bignefs of a Grain of Sand, innu-
merable Pores will be perceived. If a Piece of the Skin between the 
Fingers, or in the Pa lm of the H a n d s , be thus p repared , and then exa-
mined, the L i g h t may very pleafantly be feen th ro ' the Pores. 

T h e Pores thro ' which we perfpire, are moi l remarkable in the H a n d s and 
Feet § ; for if the H a n d be well waihed with Soap, and examined but with 
an indifferent Glafs, in the Pa lm, or upon the Ends and firit Joints of the 
Thumb and Fingers, innumerable little Ridges parallel to each other , of 
equal Dif tance and Bignefs, will a p p e a r ; upon which the Pores may be per-
ceived by a very good Eye , but when view'd th ro ' a very good Glafs, every 
Pore feems like a little Founta in , with Sweat ( landing therein, as clear as 
Rock W a t e r , and if wiped away, it will be found immediately to fp r ing 
up again. 

* Philof. Tranf. No. 159. f Arc. Nat. Tom. I. Per. II, p. 208. || Arc. Nat. Tom. IV-
A 48- h Philof. 'Tranf. No. I 59. 
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C H A P . XVI. 

Of Feathers. 

TH E Feathers of moil Sorts of Birds afford a beautiful Variety, ob-
fervable in that incomparable Curiofity with which every Feather is 

made ; the Vanes thereof are curioufly gaged, broad on one Side, and nar-
row on the other ; both which adminiiler to the progreffive Motion of the 
Bird, as well as to the Union and Clofenefs of the W i n g •, and no lefs ex-
quifite is the textrine Ar t of the Plumage alfo, which is fo curioufly 
wrought , and fo artificially interwoven, that it cannot be viewed without 
Admirat ion, efpecially if the Eye be armed with a Microfcope. 

Mr . Hook obferves, that the M a k e and Texa i re of their downy Parts 
are moil admirable-, for, fays he, there is fcarce a large Feather, but con-
tains near a Million of diftin6t Parts, and every one of them regularly 
lhaped ; 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 ft iff and 
fhorter Branches, in a middle fized Goofe Quill, and examining many of 
thofe long downy Branches with his Microfcope, found feveral of them to 
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 thefe 
Branchings A B, feemed divided into 16 or 18 fmall Joints, out of moft of 
which grew long {lender Fibres, as are expreffed in the Figure by a b e d , 
feveral of which terminated in a H o o k ; 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 D into two Parts, one 
Side extended from D towards C, in Length equal to A C, the other Side 
at D was very fhort. T h e tranfverfe Section of thefe Stems or Branches, 
were fhaped like E F G H, whofe Covering appear 'd like H o r n , and the 
P i th like that of the main Stem of the F e a t h e r ; thefe Stems or downy 
Branches are fo ranged, that the Leaves or hairy Stalks of the one, lie a t 

T o p , or are incumbent on the Stalks of the other, and crofs each other, 
much after the Manner of Fig. 72. by which Means, each of thofeTittle 
hooked Fibres get between the naked Stalks, which being full of Knots-, ana 
a pretty W a y disjoined, the two Parts are fo clofely and admirably wove 
together, as to refill the Air ; and are fo extreamly fmall, that the 500th 
Par t of an Inch exceeds them in Thicknefs. 

T h e Parts of the Feathers of a Peacock, appear through the M i c r o f c o p e 

no lefs beautiful than the whole Feather does to the naked Eye ; the Stem 
of each Feather in the Tai l , fends out Multitudes of lateral Branches; 
fuch as A B, of Fig . 73. which reprefents Part of an Inch, each o 
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Of Feathers. 
thefe lateral Branches emits Numbers of little Sprigs or Hairs, on each Side 
as C D, C D, C D, each of which in the Microfcope appear to confift of 
a Multitude of bright fhining Parts, which are a Congeries of fmall Plates, 
as e, e, e, e, e, &c. each fhaped like a, b, c, d, of Fig. 74. a c 
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 Til ing ; they grow on each Side of the Stalk, oppofite to each 
other, by two and two in the Manner expreffed by Fig. 75. the T o p s of 
the lower ones covering the Roots of thole next above them ; the under 
Sides of each of thefe Plates are very dark and opake, refledting 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-
flies, lying clofe together, and thereby like Mother of Pearl Shells do not 
only refleft a very briik Light , but even tinge that L ight fo reflected in a 
moil curious Manner, which by various Pofitions of the Light , refleft firlt 
one Colour and then another, in a moft vivid and furprizing Manner. A n d 
that thefe Colours arife only from the Refrafl ion of L igh t : He found 
that wetting the colour'd Parts with Water , deftroyed their Colours, and 
though he was not able tu fee thofe Hairs at all tranfparent in common 
Light, yet by looking at them againft the Sun, found them to be tinged 
with a darkifh 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 lame 
Caufes and Textures. 

The beft W a y to apply one of thefe fmall downy Fibres to the Micro-
icope, is to pinch them between the Nippers. 

Mr. Derbam, in his Delcription of the Vanes of a Flag Feather of a 
Goofe's Wing, obferves thefe two Particulars, 1. T h a t the exterior or nar-
;ow Vanes bend downwards ; the interior, wider Vanes upwards ; by 
which Means they catch hold, and lie clofe to one another, when the 
" ing is fpread, fo that not on t Feather may mifs its full Force and Im-
Fu|fe. 2. Tha t the very T ips of thefe Feathers are alio neatly ftoped to a 

towards the outward Part of the Wing . T h e exterior Vanes to-
wards the Body. 
, The Vane or W e b of a Feather, confifts of feveral Lamina;, which are 

!ii;n, ftiff, and fomewhat of the Nature of a thin Quill, towards the Shaft 
the Feathers (efpecially in Flag Feathers of the W i n g ) thofe Lamina; 
broad, and of a femicircular Form, which lerves for Strength, and ai-

10 for fhutting thefe Plates clofe to one another, when Impulfes are made 
j,;P°n the Air. Towards the outer Part of the Vane, theie Lamina; grow 
tnder and taper, on their under Side they are thin and fmooth, but art-
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parted into two hairy Edges on the U p p e r : Each Side having a different 
Sort of Hairs laminated, or broad at Bottom, and (lender and bearded 
above the other half. 

T h e uppermoil E d g e 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 ftreight on one 
Side thereof, as Fig. 77. thofe on the other Side have hooked Beards on 
one Side of the Bridle, and ftreight ones on the other, as Fig . 78. both 
thefe Briltles magnified (only fcattering, and not clofe) are reprefented, as 
they grow upon the upper E d g e of theLaminse f t , in Fig. 76, and in the 
Vane, the hooked Beards of one L a m i n s , 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 Laminas clofe to one another. And if 
at any T i m e the Vane happens to be ruffled and dilcompofed, it can by this 
ealy Mechanifm, be reduced and repaired. 

C H A P . XVII. 

Of Flies. 

S E C T . I . 

f T T ^ I - I E common Fly is an Ob je i l beautifully ornamented with a Mix-
I ture of Silver and Black, and thick let with Bridles, pointing from 

its Head towards the T a i l ; in its Head are two large hemifpherical Eyes 
embroider 'd with Silver Hairs , a wide Mouth , an hairy T r u n k , and a Pair 
of fhort Horns . Its T r u n k has two Parts folded over each other, and 
fheathed in the Mou th , whofe Extremity is (harp. In thofe Flies which 
are of a light Colour and more tranfparent than others, the Motion of the 
Inteftines may be plainly feen, and alfo the Motion of the Lungs-, as they 
alternately dilate and contrai l themfelves. 

In general, the Female Fly is fupplied with a moveable T u b e at the 
E n d of her Tai l , by the Extenfioft of which (he can convey her Eggs in[0 

convenient Receptacles, fuch as may afford a proper Nour i fhment to the 
Young . F rom thefe Eggs proceed minute Maggots or Worms , reprefent-
ed in Fig. 79. which after feeding voracioufty for fome T ime , arrive to 
their full Growth , and are t ransform'd into little Aurelias as in Fig. 80. 
whence after a longer Space of T i m e , they iffue forth p e r f e d Flics, as 
Fig . 81. 

S E C T . 
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S e c t . II. 

Of the Feet of Flies3 &c. 

FI G . 82. A, is a microfcopick Reprefentat ion of the Foot of a Fly, in 
which is feen three of its Joints, the two Talons, and the two fkinny 

Palms or Soles in a flat Pof ture . Fig . 82. B, fhews only one Joint, the 
Talons, &c . in another Pof ture , which is fo admirably and curioufly con-
trived, as to enable the Flies to walk againft the Sides of Glafs, and to fuf-
pend themfelves under the Surface of a Ceil ing, with the greateft feeming 
Facility and Firmnefs. T h e two Talons A B, A C, are very large in Pro-
portion to the Foot, the biggeft Part of them f rom A to I I, is all hairy, 
their Points C and B fmooth , and bending inwards. Each of thefe Talons 
are jointed at A, fo that the Fly is able to open and ihut them at Pleafure : 
The Claws readily enter the Pores of mof t Subftances, at which T i m e , as 
the Fly endeavours to ihut them, the Claws C B, do not only draw towards, 
but fix each o t h e r ; and alfo draw the whole Foo t G G A D D forward •, 
fo that on a foft Body, the Points G G G G (of which the Fly has about ten 
to each Foot) enter. T h i s is fenflble to the naked Eye , in the Feet of a 
Chaffer, and if you fuffer him to creep over the H a n d , he makes his Step 
as fenfible to the T o u c h alfo. 

But as this Contrivance of ten fails the Chaffer , fo would it the Fly, had 
not Nature furnifhed his Feet with another curious Contr ivance, which is 
the Palms or Soles D D. T h e y are two fmall, thin, flat, and horny Sub-
ftances, that arife f rom the under Par t of the laft Jo in t of the Foo t , and are 
feemingly flexible; fo that their two Sides do not always lie in the fame Plain, 
but may b e f h u t clofer, and as it were g ra fp a Body of themfelves : Befides, 
the under Sides of thefe Soles are all befet with fmall Brijlles, like the W i r e 
Teeth of a Card , whofe Points tend forward. H e n c e the Talons d rawing 
the Feet forward as before, and thefe Soles being applied to the Surface of 
the Body, with all its Points looking the contrary W a y , if there be any 
Irregularity, or yielding therein the Fly fufpends itfelf very firmly and 
wfily. T h a t the Fly is enabled to walk on Glafs, proceeds partly f r o m a 
Ruggednefs of the Surface, or a Kind of T a r n i f h or dirty f m o a k y Sub-
ftance, adher ing to the Surface of that very hard Body ; and tho ' the 
pointed Parts cannot penetrate, yet they may find Pores enough in the 
Tarnifh, or at leaft make them. T h i s St ruf ture M r . Hook furveyed with 
great Diligence, becaufe he could not comprehend , that if there was any 
fuch glutinous Mat t e r in thofe fuppofed Sponges (as mof t that have ob-
served that Objedt in a Microfcope, have believed) how the Fly could fo 
readily unglew and loofen its F e e t ; and alfo becaufe he had found no other 
Creature any W a y s like it. 

I A Con-



j8 Of Flies. 
A Contrivance nearly alike to this is to be found in all Kind of Flies, 

and Cafe winged Infei ts , and in the Flea, in Mites, &c. fome of which 
have only one fharp Talon at the End of each L e g . W h i c h drawing to-
wards the Center or Middle of their Bodies, enable thefe exceeding light 
Bodies to fufpcnd and fallen themfelves to almoft any Surface. T h i s will 
not feem iTrange if we confider firft how finall their Bulk is when com-
pared to their Superficies, their Thicknefs frequently not amount ing to 
the i c c t h Part of an Inch. Secondly their Strength and Agility compared 
to their Bulk, which in that Proport ion perhaps may be an 100 times 
f t ronger than an H o r f e : Th i rd ly , if we confider that Nature always ap-
propriates the Inf t ruments in the moi l fit, eafy, and fimple Manner pof-
iible to perform their Off ice ; which is alio verified in the Foo t of a 
Loufe , each of his Legs being footed with two fmall Claws, with which 
it grafps, and thereby moves itfelf to and f ro upon the Flairs of the Crea-
ture it inhabits. 

T h e Legs of Flies are bed applied to the Univerfal Microfcope, by being 
cither ftuck upon the Point , or held between the Nippers . T h o u g h we 
frequently place them between two Talcs in an Ivory Slider. 

S E C T . I I I . 

Of the Eyes and Head of a Grey 'Drone Fly. 

TH E Structure of the Eye in all Creatures, is an admirable Piecc 
of Mechani fm ; but the beautiful Contrivance of the Eyes oflnfefts 

is io peculiar, that it muf t excite our Admira t ion , fo fenced with its own 
Hardnef s , that its own accurate Vifion is a good Guard againft external 
In jur ies ; its outward Coat being all over bei'et with curious lenticular Inlets; 
enabling thofe Creatures to fee very accurately every W a y , without any 
Interval of T i m e , or T r o u b l e to move the E y e towards Objects * . 

See Fig. 83. T h i s Fly was made Choice of, becaufe the Inquiry being 
chiefly about the Eyes, it was found to have the biggef t Clufter of Eytt, 
in Proportion to its H e a d , of any other fmall Fly. It inclining fomething 
towards the M a k e of the large Dragon Fly, which is the mof t remarkable 
of all other I n f e r s for its fine pearled Eyes. 

T h e greateft Part of the Head was nothing elfe but two large Protube-
rances, A B C D E, whofe Surface was cover 'd over with a Multitude ot 
fmall Hemifpheres , placed with the u tmof t Regularity in Rows, crofting 
each other in a Kind of La t t i ce -Work . 

T h a t half of them C D E, C D E, which looked towards its Legs, were 

Do-ham"s Ph. Th. p. 171. 
obferved 
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j8 Of Flies. 
cbferved to be fmailer than the other half A B C E, A B C £, which 
looked upwards and fideways. T h e Surface of thefe Hemifpheres were fo 
exceeding fmoo th and regular, that in each of them M r . Hook was able to 
difcover a L a n d f c a p e of thofe T h i n g s which lay before his W i n d o w , Par t 
of which was a large T r e e , whofe T r u n k and T o p he plainly law. Al io 
the Motion of his H a n d and Figures , if moved between the O b j e f t and 
the Light . T h e f e Rows of Eyes were fo d i fpofed , that no Object was vi-
fible from his H e a d , but fome of thefe Hemifpheres were directed againit 
i t : And further , that where the T r u n k of the Body feem'd to hinder the 
Profpeft , thefe Protuberances were elevated, fo that a Fly may be truly 
faid to have an E y e every W a y . T h e f e little Hemi fphe re s have each of 
them a minute t ranfparent Lens in the Middle , each of which hath a diftind: 
Branch of the optick Nerve minif t r ing to it, and rendering it as fo many 
diftinft Eyes fo that as moi l Animals are binocular, Flies, Beetles, &c. 
are multocular, having as many Eyes as there are Perforations in their 
Cornea *. By which Means as other Creatures are obliged to turn their 
Eyes to Objedts, thefe have fome of their Eyes ready placed towards Ob-
jedls nearly all round them. 

T w o of thefe optick Nerves are reprefented as delineated by M r . Leeu-
vienboek, in F ig . 84. And in F ig . 85. are exhibited -f- a great many cf 
them in a Cluf ter , as they appeared before the Microfcope, whereof that 
Pare of t hem which was fituate next the Cornea is fhewn by the Let ters 
N O P - , i t is alio obfervable, that thofe Nerves , which were neareft to the 
Circumference of the Cornea, were fhor ter than thofe next within them ; 
and fo on, till they arrive at the central Nerve, which is the longef t of all. 

The N u m b e r of the Pearls in thisF/y, M r . Hook r eckon 'd to be 14000 . 
Mr. Leeuwenhoek computed 6 2 3 6 in a Silk-worm's two Eyes , when in its 
Fly State ; 3x81 in each E y e of a Beetle ; and 8000 in the two Eyes of a 
common Fly. 

Cut off the E y e of any Fly, and with a Pencil , and fome clean W a t e r 
wafh out all the VefTels; thofe Veffels may be examined by the Micro-
scope, and then if you carefully dry the outward Cover ing, fo as not to let 
!t fhrink, it will be rightly prepared for mak ing Exper iments •, and upon 
viewing it, we fhall dif t inguifh the numerous Protuberances or H e m i -
fpheres divided f rom one another with a fmall L igh t , iffuing between them, 
and fix Sides to each. M r . Leeuwenhoek hav ing prepared an E y e in this 
Manner, placed it a little farther f rom his Microfcope than when he would 
examine an Object , fo as to leave a r ight and exact focal Dif tance between it 
and the Lens of his Microfcope ; and then look 'd th ro ' bo th , in the Manner oi 
aTelefcope, at the Steeple of a Church , which was 299 Feet high, and 
750 Feet f rom the Place where he flood; and could plainly lee through 

* Derh. Ph. Then. p. 372. -f- Arc. J\at. Ep. Ill, 
I 2 every 
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every little Lens, the whole Steeple inverted, t ho ' not larger than the Point 
of a fine Needle •, and then directing it to a neighbouring H o u f e , faw 
th ro ' Abundance of the little Hemifpheres , not only the F ron t of the Houfe , 
bu t alfo the Doors and Windows , and was able to difcern diftindtly whether 
the W i n d o w s were open or fhut . 

An Eye of a Fly thus prepared, may be held between the Nippers for 
Examinat ion . But the Head of any Fly is beft feen when {tuck upon one 
of thole Ivory Slips, or Pieces of Card, or Ho l ly , with fome ftrong Gum 
W a t e r , and applied to the Microfcope under the Silver Refledter, which 
Slips may be held in the Nippers . 

N. B. T h e H o r n s F F, the Feelers G G, the Probofcis H H, and the 
Ha i r and Briftles K K, ihall be defcribed in Sedl. V. of this Chapter . 

S e c t . IV. 
Of the Wrings of Flies. 

TH E Wings of all Kinds of Infedts afford an infinite Variety, no lels 
agreeable to the M i n d , than pleafing to the E y e ; being diftended 

and ftrengthened by the jinejl Bones, and cover 'd with the lighteft 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 
W i n g s to be withdrawn, and neatly laid up in their Vagina and Cafes, and 
again readily extended for Fl ight . 

T h i s of the blue Fly, F ig . 86. here exhibited, is not without its pecu-
liar Ornaments ; it grows out of the middle Par t of the Body of the Fly, 
and is feated a little beyond the Center of Gravity thereof, towards the 
H e a d •, but that is curioufly ballanced by the expanded Area of the Wing, 
which confifts of feveral bony Ribs, that g ive St rength to the filmy Parts; 
which are thickly befet with innumerable fmall Briftles, intermixed with as 
many dark Spots, which feem to be the Roots of the Hai rs that grow on 
the other Side. 

Of -o the r Flies, fome of their Wings are filmy, as the Dragon Flies; ci-
thers ftuck over with lhor t Briftles, as the Flefh Fly ; others have d i v i d e d 

Wings, as the grey and white feather d Moths many Sorts of Gnats Wings 
are adorned with Rows of Feathers a long their Ridges, and Borders of Fea-
thers round their E d g e ; fome have Hai r s , and others H o o k s , placed with 
the greateft Regularity and Order . In the Butterfly and fome Moths, there 
are an infinite N u m b e r of fmall Feathers, which cover both the under 
and upper Surfaces of this thin F i lm, not only fhaped much like the Fea-
thers of Birds, but alfo variegated with the greateft Variety of curious 
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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 
placed in orderly Rows with great Exa&nefs, as the Holes they comc 
from fhew when they are rubb'd off. 

Fig. 87. reprefents a fmall Piece of a Butterfly's Wing A B fhews one 
of thofe bony Ribs that gives it Strength, along whofe Sides are fuppofed 
to branch out various Blood-Veffels, conveying Nour i fhment to the interme-
diate Parts ; although no Circulation can be difcern'd therein, we can fcarce 
doubt but that a continual Supply of Juices muft be carried on to thefe mi-
nute Quills, Hairs, and Brift les; 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 diverted 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 Feathers exaftly in the 
Form as they cover the whole W i n g . 

Some Flies have Hairs , and all the Scarab Kind have Elytra , or Cafes 
into 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 in others are very ihort, as in 
the Earwigg. T h e y 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 thruft ing out, and then unfolding their W i n g s ; 
and again withdraw thofe Joints, and neatly fold in the Membranes, to be 
laid up 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-
nute fpinning Flies, which naturally fufpend themfelves as if pois'd and 
fteady in one Place of the Air , in which by a faint Shadow he could per-
ceive the u tmoft Extremes of the vibrative Motion ; which Shadow, while 
they endeavour'd to fufpend themfelves, was not very long but when they 
cndeavour'd to fly forward, it was fomething longer ; he alio fixed the Legs 
of a Fly with Glew or W a x , upon the T o p of the Stalk of a Feather, and 
then making it endeavour to fly away, was thereby able to view it in any 
Pofture ; and found the Motion of the extreme Limits of the Vibrations, 
to be about the Length of the Body diftant from each other ; and con-
f ided by the Sound, that the W i n g was moved forwards and backwards 
with an equal Velocity, (and comparing it with a mufical String tuned 
Lnifon to it) the Vibrations whereof are fo fwift , that it is probable there 
a r e many hundred, if not thoufand Vibrations in one Second of T i m e , 
and fuppofes them the fwifteft Vibrations in the Wor ld ; whence he re f le t s 
0n t l l e Quicknefs of the animal Spirits, which ferve to fupply this Motion. 



j8 Of Flies. 
It is obfervable that moil Infefts are provided with a little Ball, * or Blad-

der under each W i n g , fix'd at the T o p of a (lender Stalk, moveable every 
W a y at Pleafure ; in fome they ftand alone, in others (as in the whole 
Flejh Fly Tr ibe) they have little Covers, under which they lie and move; 
with thefe Poifes, and fecondary leiTer Wings , they obviate all the Vacil-
lations of their Body, and poife it in Flight, as a Rope-Dancer baliances 
himfelf by his Pole loaden at each End with Lead. 

If one of thefe be cut off, the Creature flies aukwardly for a-while, and 
at laft falls to the Ground. Thefe Bladders being hollow, may ferve like-
wife to produce the Noife many Sorts of Flies make by ftriking their 
W i n g s againfl t h e m ; Infedts that have four Wings ballance themfelves 
with the two leiTer ones. 

T h e Wings of Flies are befl applied to the Microfcope between two 
Mufcovy Talcs, in an Ivory Slider. 

If with an Hair Pencil, or Point of a Penknife, you gently bruih or 
i lroke off fome of the minute Feathers from the Wings of Butter-
flies, and fome Sort of M o t h s ; then breathe upon a fingle Talc in one of 
your Sliders, and apply it to the Feathers, which leem only like a fine 
Duf t , they will immediately adhere to i t ; if upon their Application to the 
Microfcope they lie not to your Mind, wipe them off, and put en others 
in the fame Manner, till they lie fair for Examination, then cover them 
with another Talc , and fallen them down with a Ring. 

S E C T . V . 

Of a Blue Fly. 

Vp I G . 86. reprefents a microfcopical Pidlure of this Fly ; it has many 
J/ Things about it worthy of Note ; feveral of which are already de-
fcribed, viz. the Head, Eyes, Wings , and Feet. 

T h e Cluflers of Eyes in this Fly are much fmaller than that of the Drone 
Fly in Proportion to its Head . Between thefe two Cluflers of Eyes ap-
pear 'd a fcaly Prominency B, armed and adorned with black Briflles, iharp, 
and tapering, growing in Rows on either Side, and bending towards each 
other, formed a Kind of briftly Arbor, which almoil cover'd t h e f o r e Front; 
at the End of this Arch, and about the middle of the Face on a rifing P a r t 

C, grew two oblong Bodies D D, which through the Microfcope looked not 
unlike the Pendants of Lillies, and appear'd to be jointed on two fmall 
Parts at C, each of which feem'd again jointed into the F r o n t : Out of the 
upper Part of each of thefe Horns grows a Feather, or brufhy Brittle E E, 

* Der. Phy. Th. p. 377. 
on 
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on the under Par t of the Face F F, were feveral of the fo rmer Sort of 
bended Briftles and below all is the M o u t h , ou t of which grew the P r o -
bofcis GH I ; which by Means of feveral Joints , the Fly was able to move 
to and fro, and to thruf t in and out as it pleafed. T h e E n d 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 Pa r t flit into two Chaps * H I, 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 Par t of them clofe to it. 

From either Side of the Probofcis , within the M o u t h , grow two fmall 
Florns K K, which were hairy and fmall in this F igure , bu t of another 
Shape, and bigger in Proport ion in F ig . 83. where they are marked G G, 
which two are generally called, the Antennas or H o r n s of Infects ; M r . 
Derham imagines them to be abfolutely neceflary to the learching out and 
finding their W a y , f as their Eyes are immoveable •, fo that no T i m e is re-
quir'd for their turning them to Objedts ; there is no Necefl i ty that the 
Retina, or optick Nerve , ihould occafionally be brought nearer to, or re-
moved farther f rom 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 Objedts, they would be infenfible of , and apt to run their 
Heads againft Bodies very near them, were they not affifted by their 
Feelers: And that this, rather than wiping the Eyes , as fome have ima-
gined, is the particular U l e of the Feelers, and is apparent f rom the FleJlj 
Fly, and many other Infedts, which have their Antennie fo fhor t and 
freight, as not to be capable of being bent unto , or extended over the 
Eyes. 

The middle Par t of this Fly was cafed with a firm Coat of A r m o u r , the 
upper Part of which was thickly befet with conical Briftles, pointing back-
wards ; f rom its under Part fp rang fix I^egs, three of which are apparent 
In the Figure at M, N, O ; they were all of the fame Structure, being co-
ver'd with an hairy Shell, and compofed of eight Jo in ts , to the laft of 
which grew the Soles and Claws before defcribed in P a g e 57. F r o m the 
upper Part of the T r u n k grew the two W i n g s , which are defcribed Page 60 \ 
the hinder Part of his Body was of a moft curious fhining Blue, and exadtly 
like poliihed Steel, b rought to that Colour by Neal ing. 

The lamellated /interna of fome, the cavelated cf others, the neatly 
^ticulated of others, and the feather 'd or tufted of others, are exceedingly 
beautiful when viewed th rough a Microfcope. 
, And in fome thefe Antenna dif t inguifh the Sexes, || for in the Gnat Kind 

^ thofe with T u f t s , Feathers , or Bruih H o r n s , arz Males-, and thofe with 
Jhort fingle fhafted Antenna, are Females. 

* Hook's, Mycro. p. 1S3. | Derham s Thy. Theo. p. 37z. || Dcrhr.viS Phy. Thco. p. 373. 
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Flies of any Kind may be examined in the Microfcope, by Tricking them 

upon the Point, or pinching any Part of them between the Nippers, and 
fo applied to the Magnifier under the reflefting 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 Piece of Card, or upon one of thofe Ivory 
or Holly Slips, mentioned before in Page 31. 

It is very obfervable, that Infefts take particular Care to depofite their 
Eggs or Seed in fuch Places, where they may have a fufficient Incubation, 
and where the Young, when hatched, may have the Benefit of proper 
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 Flejh 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, fome in that Tree, and 
lome in that Plant, and fome in another, but conftantly the fame Kind in 
the fame Tree , &c. 

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 ; fome 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 Recefies of Man, and other 
Creatures. And as for others, to whom none of thefe Methods are pro-
per, they make them Nefts by Perforation in the Ear th , in Wood, in 
Combs, and the like, carrying in, and fealing up Provifions that ferve both 
for the Production of their Young, and for their Food when produced. 

In Flies, Butterflies, &c. it is obferved there is a kind of Gluten, by 
which the Female faftens her Eggs to the bearing Buds of Trees, fcfi. f° 
that the Rains cannot walli them off, nor the fevereft Froft hurt them. 

S e c t . VI. 
Of Infects that infefl Fruit and other Trees. 

T H E S E Infers are of the Ichnumon Fly Tribe, that g e n e r a t e d in 

the Plumb, is black, of a Middle Size, its Body near -A-ths of an 
Inch long, i t s T a i l not much lefs, confifting of three Briftles, w h e r e w i t h it 

conveys its Eggs into Fruit, its An tenna long, ilender, recurved ; its Belly 
longifh, tapering, fmall towards the Thorax, Legs reddifh, Wings mem-
braneous, thin and tranfparent, in Number four. .. 

T h e Blojfoms of Apples and Quinces are infefted with Multitudes of fm3'1 

Animals, fo likewife are the green Leaves of Goofe-berry, Currant, Cherry, 
Grape, Plumb, and other Trees, overftock'd with infinite Numbers of theis 
minute Flies. Some blackifh, others sreen, fome winged, others without 

5 . & Wings; 
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Of Fhes. 6s 
Wings-, feveral of which bring forth their Young alive and perfeit ; for 
if their Bodies be opened , feveral imperfeft Embrio's may be found 
therein. Alfo Infe&s of a greenifh Colour of the Shape of Fig. 88. 
but no bigger than a Grain of Sand when firft hatched, which at full 
Growth appear to the naked Eye of the Size of Fig. 89. 

Thefe little Infe&s Leeuwenhoek calls Pediculus, * or Loufe, who on pluck-
ing a Leaf from a Plumb-tree, and putting it into fuch a Glafs Tube as is 
defcrib'd Page 30, which he applied to his Microfcope, 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 Microfcope. 
The Shell or Skin of its Back had feveral Rows of Knobs upon it •, its 
Eyes A B were like thofe of other Flies ; C D fhew its two Antennas arti-
culated and fet with Hairs. E F G H IK 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-
duct , having firft eaten up all the Infide of the Body of the green Loufe. 

Fig. QO. 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, furnifhed with all 
thofe minute Organs as are expreffed in the Figure whereof A B fhews its 
two Eyes, CD its Antennas, which afford a plealant Sight in the Micro-
fcope, its curious Joints being finely belet with Hairs. 

E F are two Organs, through which it fucks its Nourifhment, its long 
Tail G H I , K L M N , its four Wings bedeck'd with exceeding fine Hairs 
and a much finer Membrane, O O O O O O its fix Feet, which were alfo fur-
nifhed with many Joints, and thickly fet with Hairs. The Letters P Q^R 
exprefs the Point of the Nippers which held the Fly before the M I C R O -

SCOPE. Thefe Lice are alfo to be found upon the Leaves of Filberd-Trees, 
with this Difference, the former being green, and the latter -cC-hite. 

Upon thz Leaves of Apples and other Trees are found a curious Fly, -f the 
exquifite Make and Form of its Parts are not to be difcerned without a 
Microfcope, Fig. 91. reprefents the Size and Shape it appears of to the 
naked Eye. And Fig. 92. a Part of its Head, whereof A B are its two 
protuberant Eyes, C D E its Snout, furnifhed 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, C F 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 

* Arc. Nat. Ep. 1 i j. f Lecu. Ex. & £an. Epift. 8g. 
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in the Microfcope, as Horn does to the naked Eye, and K L (hews its two 
ikinny 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, Peaches, Neftarines, &c. may be found 
great Swarms of thefe minute Infefrs, no bigger than an half-grown Loufe, 
one of which is reprefented by Fig. 94. of its full Growth, and of the Size 
it appear'd of to the naked Eye. Fig. 95. fhews the fame magnified and 
near its laft Change, the folded Wing juft beginning to appear at A B. 
It had fix fmall jointed Feet, fenced with Ihort Hairs, and two Nails on 
each ; C fhews one of its Eyes, which was of a furprizing Make. D F 
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. I K L is the Needle's Point, upon which the 
Animal was ftuck; and Fig. 94, as beiore hinted, the fame Animal when 
changed into a Fly. 

Mr. Derham could never obferve any other kind of Fly but the leffer 
Phalena f about -A- of an Inch long to be bred in Pears and Apples ; it is 
whitiih underneath, greyifh brown above, fpotted about one Third with 
Waves of a Gold Colour, its Head fmall, a Tuft of whitiih Brown on its 
Forehead, and Antennae frnooth. T h e Aurelia of this Moth is fmall, of a 
yellowifh Brown. 

S e c t . VII. 
Of Excrefcencies growing on Willow-heaves, and 

a fmall Fly bred thereon. 

M R . Leeuwenhoeck frequently difcovered more than one Sort o f 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 attain 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 Worms in them, but almoft full of the 
Excrements of the Worms which had been therein, and were diflodged, 
through a fmall Hole he could perceive in the Knots. 

Fig. 96. A B reprefents a Willow Leaf, in which are feveral Excrefcencies, 
fome of them with Holes as F, others as CD E ; G H fhews two of thefe 
Knobs cut open, and the Pofture of theWorm therein, feveral Worms lay dead 

* Leeu. Ex, <0 Con. Epiji. 90. f Ph. Theo. p. 387. 
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in the Knobs fuppofed to be killed by other leiTer W o r m ? , produced from an 
E g g depofited by another Fly f ince the Production of the former , which 
devoured and lived upon the larger W o r m . 

In the Middle of July Mr . Leewdoenhoeck c ropt feveral Willow-Leaves, in 
which were fuch like Knobs *, and difcovered feveral W o r m s nearly ar-
rived to their full Growth : Af te r thefe Knobs had been in the Glals T u b e s 
about eight Days, upon opening one of them he found, that the W o r m 
was turned into a Tonnekin or Aurelia, and in fome others 13 or 14 more 
of the fame ; in fome of the Knobs he found the fmall devouring Worms 
above-mentioned, being fo far advanced in Growth that they were ready 
to be chang 'd into flying Infedts •, he put thefe alfo into Glafs Tubes . A f -
ter fome W e e k s certain black Flies proceeded f rom thofe T o n n e k i n s , their 
hinder Parts of an ob long Figure , and fafhioned like a P look . He alfo 
law two of thefe fmall W o r m s (which devoured the large ones) endeavour-
ing to enclofe themfelves in a W e b ; but by reafon of the large Space in 
which they lay, could not br ing it quite round them, hav ing made it only 
on one Side, and their Change happened in fo fhor t a T i m e that he could 
not make his Remarks thereon. 

Fig. 97. reprefents the aforefaid Fly as it appears to the naked E y e . 
A B {"hews the long, flender and hooked P a r t ; on examining this little In-
ftrument in the Microfcope, it appear 'd to be hol low, and was cover 'd with 
a great N u m b e r of fine Hai rs , as in F ig . 98 . and on endeavouring to fplit 
it, the Dar t , Fig. 99 . appear 'd , whofe Poin t is only jagged with law like 
Teeth, which being alfo fpli t , two other d i f t in i t H o o k s t 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 T e e t h , and the Dar t 
Fig. 101, was found to be only a fecond Cafe or Sheath for the two H o o k s , 
wherein the Hol lownels does plainly appear, which is filled with a corro-
five Water . T h e Fly makes ufe of this Auger to prepare a convenient 
Lodgment for her E g g s (and choofes thofe Leaves that are m o d laiteous 
and juicy) under the Skin of the Leaf , f rom whence the W o r m upon 
gnawing the Veffels for its Suftenance, occaiions the Sap to flow out of 
them and to coagulate into that knot ty Subitance. M r . Leeuzvenhoek took a 
fmall devouring W o r m f rom a larger that lay dead by it, and put it upon 
a living one to which it immediately fattened, whilft the other at the fame 
Time ufed all Means , by bending, f tretching, cont rac t ing , and winding 
its Body, to free itfelf f rom this t roublefome Guef t , but in vain, the fmall 
one (till keeping its H o l d . 

Fig. 102. exhibits a Tonnekin, which was a W o r m but the foregoing 
Evening, and had caft oif a very thin Skin, this alfo confifted of fevera! 
Kings and Circles as when in the W o r m State. T h e Feet and Joints t h e r e 

* Ph. Travf. No. 269. i Arc. Nat. Efiß. 136. 
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of were very vifible A B and A C reprefents its two Antenna? ; and al-
though they were inclofed in a thin M e m b r a n e , yet all the Joints might 
be clearly leen. T h e Change of this W o r m was fo fudden, that Mr. 
Leeuwenhoek was never able to fee it. 

N o t only the Willows and other Trees, but Plants alfo have Cafes pro-
duced on their Leaves, as Nettles, Ground Ivy, See. by the Injection of 
the E g g s of an Ichneumon Fly. T h e f e Cafes are generally obferved to grow 
near to fome R i b of the Leaf , and their Produ&ion thus. T h e Parent In-
fect with its ftiff letaceous Tail , terebrates the R ib of the Leaf when tender, 
and makes way for its E g g , into the very Pith or H e a r t thereof , and pro-
bably lays in therewith fome proper Juice of its own Body to perver t the 
regular Vegetat ion of it. F r o m this W o u n d arifes a fmall Excrefcence 
which (when the E g g is hatched into a M a g g o t ) grows bigger and bigger, 
as the M a g g o t increafes, fwelling on each Side the Leaf between the two 
Membranes ; and extending itfelf into the parenchymous Par t thereof, 
until it grows as big as two Grains of W h e a t ; in this Cafe lies a very fmall 
whi te rough M a g g o t , which turns into a beautiful green fmall Ichneumon 

H I S little Creature, t ho u gh but feldom taken Not ice of , affords 
an agreeable Variety of Subjects, when examined by the Microfcope. 

It is produced f rom a W o r m hatched in an E g g , depofi ted by its Parent 
under the Grafs in Meadows. 

T h e f e W o r m s are to be met with but in the hot W e a t h e r upon the 
Ground under the Grafs in the Meadows and Fields. F ig . 103. reprefents 
one of them, which could not be difcerned to change or increafe between 
the Months of May and Auguft* F ig . 104. fhews the W o r m changed into 
a N y m p h , and at its firft coming forth greatly agitated. Fig. 105. fhews 
the caft-off Skin, which in its Change the W o r m forfook, after which 
i t took W i n g and flew away in the F o r m of Fig . 106. which reprefents 
one of thefe male Flies, as does F ig . 107, alfo fhew the Female. 

T h e Tai ls both of the Male and Female are of a curious Stru£hire, that 
of the Female is fha rp , and of the Confif tence of Bone, wherewith ihe 
perforates the Ground , and depofites her E g g s under the Grafs in a moifl 
Place. T h i s acute Ta i l of the Female is f h e w n a t N , F ig . 107. which ihe 
can open into four diflinct Parts f . U p o n opening one of thefe Females 

Fly . 

S e c t . VIII. 
Of the Crane-Fly, or Father Long-legs. 

* Le eu. Ex. Con temp. p. 347. f Leeu. Ex. & Contemp. p. 3+9-
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Mr. Leeuvoenhoek counted upwards of 200 E g g s of a blackifh Colour and 
fmooth, like polifhed Glafs, and about twice as long as they were thick. 
T h e Inteftines of this little Creature are alfo very curious, which when 
opened with unfpeakable Admira t ion he faw them by the Affiflance of the 
Micro/cope, as plainly as the Bowels in larger Animals can be feen by the 
naked Eye. 

In the Feet of this Fly , if d i f f e r e d in a D r o p of W a t e r upon the Glafs 
R, Fig. 2. of the Univerfal Microfcope, the flefhy Fibres may be feen to 
diftend and contract themfelves in a mo i l furpr i f ing Manne r , and to 
continue fo for the Space of three or four Minutes. T h e E g g s alfo after 
Direction may be applied to the faid Glafs, and eafily examined by the 
Microfcope, or on d ipping the Point of a very fine fewing Needle (it 
being firft fixed in a wooden Hand le ) into fome Turpen t i ne , and ap-
plying that to the E g g s , they will be glued thereto. T h e Needle itfelf 
muft be held between the Nippers , and by its H a n d l e may be tu rn 'd round 
at Pleafure. 

It is 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 f lubborn Lea f , and then bind it with the T h r e a d or 
Web it weaves f rom its own Body, alfo to line the Infide of it wi th the 
fame, and (lop up the two Ends thereof to prevent its own falling out. 

In the Bodies of many Caterpillars, and other N y m p h s of Infe i t s , are 
frequently found to be generated great N u m b e r s of fmall Flies, whofe pa-
rent Animal had wounded the Caterpillar *, and darted its E g g s into i t ; 
and fo made it the foiler Mothe r of its young. 

Some Infecls lay up their E g g s in Clufters, as in H o l e s of F le fh , and 
fuch Places, where it is neceflary they fhould be crowded toge the r , which 
without doubt contributes towards the hatching f . 

Other Infedls obferve great Order in the Difpofi t ion of their E g g s , 
which may be found upon the P o d s and Sides of W i n d o w s , very neatly 
laid, being round and refembl ing fmall Pearl , which E g g s produce a fmall 
hairy Caterpillar ||. T h e white Butterfly alfo lays its E g g s on Cabbage-
L e a v e s , and always glues one certain E n d of them to the Leaf . If thefc 
E g g s be applied to the Univerfal Microfcope on the Glafs R , Fig. 2 . you 
W'H find them curiouily furrowed and handfomely adorn 'd . 

T h e P e a f e Ichneumon Fly § is very fmall, its W i n g s large, reaching beyond 
'he Podex •, Antennas long, Alvus ihort , fhaped like an H e a r t , with the 
Point towards the Anus, it walks and flies but flowly. No T a i l appears, 
but they have one concealed under the Belly. 

Ichneumon properly fignifies the Egyptian R a t ** , which has its N a m e f rom 

Pb. Tb. p. 3 9o. t Ph. Tb. 393. II Ph. Tb. p. 393, $ Ph. Tb. 387. 
Philof. Tranf. No. 77. 
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its hunting or tracing out the E g g s of Crocodiles and A f p s : A like Obfer-
vation made by fome of the Ancients on certain Infefts of the Wafp-
Kind, occafioned the Application of that N a m e to Wafps , as well as the 
Egyptian Ra t there is but one Pafiage in all Antiquity concerning thefe 
W a f p s , viz. in Arijiot. de Hift. Anim. Lib. 5. c. 20. which Pliny, Lib. 11. 
c. 21. hath rcnder'd thus, Vefpa Ichneumones vocantur (funt autem minora 
quam alia) unum genus ex aranes perimunt, phalangium appellation, & in 
nidos fuos ferunt, deinde illinunt, & ex iis, incubando, fuum genus procreant; 
that is, the Wafps , called Ichnumons, and which are fmaller than other 
W a f p s , 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 black and curious Fly, which proceeds from the 
gouty Excrelcencies of the Briar Stalk *, with red Legs. Black, fmooth 
jointed Antenna;, large T h o r a x , and Belly in the Shape of an Heart . It 
leaps like a Flea. 

T h e Excrefcencies of the Roots of Cabbages, Tumeps, and divers 
other Plants, have always a Maggot in them, not yet lufficiently obferv'd. 

Caterpillars, and divers others Infe&s, 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 themfelves in their Aurelia 
State, in Cafes of their own Weaving. 

Some of the .F/y Tribe are alfo endowed with this textrine A r t , of theie 
one Sort fpins a long milk white filken W e b as big as the T o p of one's 
Finger , woven round bent Stalks of Ribwort, &c. in Meadows, The 
other is a L u m p of many yellow filken Cafes flicking confufedly t oge the r 

on Pofts, under Coleworts, &c. thefe W e b s contain in them fmall whit i ih 

Maggot s , which turn to a fmall black Ichneumon Fly, with long capillary 
Antenna; , tan-colour'd Legs , long W i n g s , reaching beyond their Body 
with a black Spot near the Middle, the Alvus like an Hear t , and in fome 
a fmall fetaceous Tail . Some of thefe Flies are of a beautiful fhining 
green Colour. T h e Flies coming f rom thefe two Produ&ions are nearly 
alike. 

Many of the Ichneumon Wafps f are remarkable for the Nidification and 
Proviflon of their Young. T h o f e which commonly have golden and black 
Rings round their Alvi, line the Cells they perforate in the Earth, lay their 
E g g s therein, and then carry into them Maggots f rom the Leaves of Trees, 
and feal them up clofe and neatly ; thefe W a f p s have their Jaws not only 
very ftrong but nicely fized, curved, and fet for gnawing, and fcraping-
Thofe little Holes they perforate in the Ear th and W o o d , as well as the fe-

* Ph. lb. p. 250. f Ibid. p. 228. 
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yeral Parts of the W a f p itfelf, are a pleafant Ob je f t 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 Harve i l , and any T i m e 
in Winter, you view thefe Bearers in the Microfcope, their Cavities will be 
found to be full of E g g s , 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. T h e Seafons which ufually de-
ftroy them, are fuch as come in with early Heats , before the coming out 
of the Buds and Bloifoms, and on which a n ipping frofly Air enfues, 
which foon kills them. 

S E C T . I X » 

Of Oak Cones. 

npHESE Cones are to Appearance, perfe&ly like Gems, only bigger , 
* being nothing elfe than thefe increased in Bignefs, inftead of Length . 

The Caufe of this Obft ru&ion in the Vegetation is this, into the very Hea r t 
of the young tender Gem or Bud, (which begins to be turgid in June, 
and to ihoot forwards towards the latter E n d of that M o n t h , and the Be-
ginning of the next) into this Bud the parent Infedl thrufts one or more E g g s , 
and perhaps not without fome venomous f Ichon therewith •, this E g g ioon 
becomes a M a g g o t , and eats itfelf a little Cell in the very Hea r t or P i th 
of the Gem, which is the Rudiment of the Branch together with its 
Leaves and Fruit. T h e Branch being thus deftroyed, or at leaft its Vege-
tation obftru&ed, 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 flouriihing, becomes a Covering to the Infef t 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 M a g g o t 
deluded in it is, but by Degrees, as the M a g g o t increafeth, it alfo grows 
[''gger, to the Size of a fmall Pea, long and round, in the Shape of a 
J°ng Acorn. 

The Infeft produced f rom thefe Cones, hath four membraneous W i n g s , 
teaching a little beyond the Belly, articulated Horns , large Thorax , Belly 
'hort and conical, Legs partly whit i fh, partly black, of a beautiful fhining 
Sreen, in fome tending to a dark Copper Colour. 

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

* Pbilof. 'franf. No. 237. f Ph. lb. p. 397. 
out 



7i Of Oak Cones. 
out of them, which occafions thofe little Holes obfervable in them ; See 
Philof. Tranf. No . 245. 

Of this Sort alio are the little fmooth Cafes, about the Size of large 
Pepper Corns, which grow clofe to the Ribs, under oaken Leaves, at firil 
of a bluihing 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 Ichneumon 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 clofe 
to the Ribs, under Oaken Leaves, their Skin fmooth with frequent Rifings 
therein, inwardly they are very foft and fpongy -, and in the very Center is 
a Cafe with a white Maggot therein, which becomes an Ichneumon Fly* 
This Gall is remarkable for the Fly lying therein all the Winter in its in-
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 Infeft is fenced againft the Winter Frofb, 
partly by other Leaves falling pretty thick upon them, and efpecially by 
parenchymous fpongy 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. 

T h e gouty Excrefcencies in the Body, and Branches of the Black-berry 
Bufh, produce a fmall fhining black Ichneumon Fly, about a Tenth of an 
Inch long, with red jointed Horns, four Wings , red Legs, and a ihort 
Belly. They hop like Fleas. 

All thefe Infe&s afford an entertaining and agreeable Variety when 
viewed through a Microfcope. 

S e c t . X . 

Of an Infect found upon the Leaves of Spices and 
in Woods of federal Kinds. 

M R . Leeuwenhoek difcover'd upon the Leaves of fome white Nut-
megs, an ylnimalcule or minute W o r m , which appeared to the na-

ked Eye of the Size of Fig. 108. but is reprefented in Fig. 109. as lC aP' 
pear 'd when placed before the Microfcope. Its Body was jointed in lè-
verai Places, and thickly fet with Hairs ; it had fix ihort Feet, whica en 
with a fhining Nail, toothed like a Saw, as at A, B, C, D, the hinder 
Part of its Body was very full of Blood Veffels, as appears at E, F> 

* Pi. n. f. 400. 
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At IK are two ihining Horns jointed and befet with Hairs. At L are 
reprefented its Forceps, with which the W o r m eats its W a y into Leaves 
or Wood, &c. M N ihew the two lefler Florns which adorn the Head 
of the Worm. This W o r m after fome little T i m e was changed into a fly-
ing Infect, as exhibited in Fig. n o . whereof L M , BN are its two Horns, 
which confifted of divers Joints and Hairs, B L its Eyes furnifhed with a 
Number of little Lenfes, as the Eye of the Drone Fly before defcribed. 
It had alfo fix Feet armed with Talons, as before fhewn : Thefe Legs had 
feveral Joints, and were cover'd with Bridles or Thorns , two of thefe 
Feet and Nails are fhewn by the Letters C O, D P. D E, and K I repre-
fents the two Cafes or Shields under which the Wings are folded. Thefe 
Cafes are moil curioufly adorned with ftrait Rows of Rings throughout their 
whole Length. T h e hinder Part of its Body is jointed as it were with hol-
low Notches, much after the fame Manner as the W o r m from which it was 
produc'd. If the W i n g be confidered, it will be found to confi f tof feveral 
i'mall Vefiels or Nerves that aflift in the Expanfion thereof. T h e exquifite 
Neatnefs with which this minute W i n g was folded under the Shields, is 
furprizingly beautiful, as appears between G H, with what wonderful Nerves 
mud thefe minute Wings be ftrengthned, that can enable this Infe£t 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 ? T h a t the curious Folding of thefe fort of Wings might be 
comprehended, Mr. Leeuwenboek took off one of the fhelly Cafes and placed 
the Wing before the Microfcope, which appeared as in Fig. i n . QJS T 
V WX Y reprefent the W i n g as it lay cover'd under its Shield. It was 
broadeft about V ; the fecond W i n g , which I fuppofe to be its Ballance or 
Poize, is fhewn at S T . T h e Extremity W X Y , fhews thofe neat Fold-
ings before fpoken of, which, together with the Strength of the Nerves, dis-
cover the Almighty 's Wifdom in their Contrivance. 

I have found of thefe Infeft Flies in Summer-time flying about my 
Work-ihop, and have obferved them to anfwer all the above Defcription. 
They are fo fmall, that I have applied them to the Microfcope in the Ivory 
Sliders, but they are better feen when applied in the Nippers V, of Fig. 2. 

There is likewife a fmall Scarab in the very T ips 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 Maggot , from which 
proceeds a Beetle of the fmalleft Kind, of a Weefel-Colour it leaps like a 
Grafiopper, although its Legs are but fhort, black Eyes, Vaginre thin, 
and prettily furrow'd, with feveral Cavities, fmall dubed Ar.tennsr, and a 
Jong Probofcis. 

* Ph. Theo. p. 2CI. 
—
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7 6 Of Flies. 
T h e fame, or one much like this is found on the T i p s of Oak and Holly 

Leaves. 
T h e Horfe-Fly is alfo a curious O b j e i t , its E y e is in the F o r m of other 

Flies, but is as it were indented all over with a pure emerald Green, its 
Body like Silver in Fro ft-Work *, fringed all over with white Silk. If the 
H e a d of this Fly be cut off ju f t at the fett ing on of the N e c k , a pulfing 
Particle may be feen beat ing th rough the Skin for half an H o u r together. 

T h e -Trunk or Probofcis of a Butterfly, which lies wound up like an Helix 
or fpiral Spr ing, gradually g rowing ilender as at F ig . 113, fupplies the 
Office bo th of M o u t h and T o n g u e , it may with a Pin be eafily drawn out 
to its full L e n g t h , if it be cut off and laid upon the Objedt carrying Glafs 
R, of F ig. 2. and lo applied to the Microfcope you will fee it wind and 
coil f itfelf up , and then to open itfelf again for a long T i m e together, Na-
ture having made it of a fufficient L e n g t h , that when extended it may reach 
into the Ho l lows of Flowers, and f rom thence extract their Dews and 
Juices. It confifts of t w o T u b e s near its Ex t r emi ty , as reprefented at A C, 
F i g . 113. the Cavities of which unite a t D , and f rom thence to the Throat 
of the Butterfly f o rm but one Channel ||. T h e f e tubular Extremit ies are un-
folded in the Manner expreffed at BT N, F ig . 114. in order to extraft the 
Dews , &c. f rom F l o w e r s ; after which it is immediately drawn back and 
coil 'd up into an He l ix . M M , Fig . 115. reprefents one of the extreme 
Parts viewed with a greater M a g n i f i e r , and delineated exaf t ly in the 
M a n n e r as it is applied to F,eaves and Flowers. W h e n c e it appears, that it 
is not the ext reme E n d of the Probofcis, which extra&s the Dews and 
Juices-, but feveral Nipples D E F , that are applied to the Leaf A C , a t 
the Points i i i. 

In all Grafhoppers there is a green F i lm or Plate (like a Croflet) which 
covers the N e c k and Shoulders j if you raife it up with a Pin you may fee 
their Heart beat § for a long T i m e together . T h e Grafhopper is beft held 
between the Nippers V, and fo applied to the Magnif ier . 

T h e r e is a pretty O b j e d , which is a white oblong In fe f t that flicks to 
the Back-fide of Rofe-tree Leaves ** in Auguft, of a perfedt white , it changes 
into a fmall yellow F.ocuft, with two white W i n g s longer than its Body, and 
two Pointers in the Snout like a Pair of clofed Compaffes , and may be 
plainly feen when the Fly is laid upon its Back. 

U p o n the Backfide of the Leaves of Goofeberries, Sweet Briar, and 
golden Moufe-ear in April and the Beginning of May, is a greenifh Grajbop-
per or Locuft + + , which is a pleafant O b j e c t ; when placed before the Microf-
cope i t hath t w o H o r n s and four Legs , and two curious black Eyes. 

* Power's Micro. Obf. p. 7. + Ibid. p. 8. || Microgra. de Bonan. Pars 2. p. 48. § 
trs Micro, p. 24. ** Ibid. p. 27. FF Ibid. p. 26. N 
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On Sycamore Leaves there is a yellow In fed *, which at firft hath no 

Wings, but fix Legs and two Horns which are f l i t ; it runs nimbly, the 
Eyes are globular and red, pearled and p rominen t ; 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 Infef t , creeping and leaping 
amongit Pinks, G illy-Flowers, Rofe-leaves, &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 lead Touch imaginable ; their Size is 
lefs than that of a L o u f e : * 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 fmall Bit of Card, which may be applied to the Microfcope in the 
Nippers of Fig. 2. And ftronger Infedts 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, Horfe-mint, 
Rofemary, &c. || (by fome called Cuckow-fpit) is always found a little Inlcil 
of a golden Colour ; it hath fix Legs, with two black Claws at the End of 
each, which it can open and fhut at Pleafure ; its Eyes are pearled and of 
a duiky Red, a long reddifh Probofcis is fituated between its fore Legs its 
Tail had feveral annular Divifions that ended in a Stump, which it could 
at Pleafure thruil out or draw back, it firft creeps, then leaps, and at laft 
flies. 

The Cow-lady, Lady-bird, or [potted Scarabee, is a very nimble Animal ; 
cut off its Head, and eredt it perpendicularly upon the Neck (which may 
be fattened to a Bit of foft VYrax firft 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 large one on the o t h e r ; pull off both the cruftaceous 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 vigorouily for 12 or 14 Hours , 
after the Plead and Neck are feparated. 

There is a Fly with grey and black Streaks on the Shoulders **, and chequer''d 
on the Tail with the fame Colours ; upon opening the Female of this Fly, 
which may be diftinguiflied by a Rednefs on the Extremity of the Tail, 
you will find two Bags of live white W o r m s **, long and round in Shape, 
•with black Heads, moving both on the H a n d and in the unopened Veficles 

_ * Power's Mi. Ob. p. 32, \ Ibid. f. 31. || Ibid. p. 28. \ Ibid. p. 30. ** Pbi. Ir<">f. No. 72. 
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backwards and forwards, being difpofed in Cells according to the Length 
of the Animal 's Body. 

S e c t . XI. 
Of the Cochineal Fly. 

T H E Microfcope hath difcovered t o u s that Cochineal, f o valuable for 
its U f e in dying Crhvfon, Scarlet, and Purple, is an Infect bred 

upon the Plant called prickly Pear, or Indian Fig -f •, and upon the Leaves or 
Twigs thereof are fmall Knobs or Protuberances, which produce little Worms 
that in T i m e become Flies, refembling Cow ladies, or Lady-birds-, which, 
when arrived at their full Growth, are taken by the Inhabitants (of theIilands 
of Cuba, Hifpaniola and Jamaica, from whence it mod commonly comes) 
and expofed to the Heat of the Sun to dry, and rubbed between the Hands 
till their Wings , Legs, 13c. fall off. Upon fteeping fome of the Grains 
of Cochineal 24 Hours in Water , a T runk with Scales and Legs will ap-
pear ; and if their Bodies be opened, many Eggs of different Sizes may be 
alfo found. 

Fig. 116. reprefents a Grain of Cochineal Fig. 117. another Grain, as 
it appear'd through a Microfcope, 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. T h e c o n c a v e Arches D G , 

&c. are not natural, but adventitious to the fame Grain, proceeding only 
from the drying or fhrinking up of the great Number of Eggs that lie 
within the Animalculum for if the fame Grain was well foaked in Water, 
the concave Parts would become convex. Fig. 118. fhews an E g g with its 
Membrane, as it was taken out of a Grain of Cochineal fteeped in Rain-
Wate r for about 24 H o u r s ; in which might be feen the young one, and 
its Shell furrounding it. L M N, Fig. 119. reprefents one of thefe unborn 
Animalcula. Fig. 120, fhews the Body of another Animalcum which was 
taken out of the Egg-fhell, in which not only the Body was diftinftly feen, 
but alfo the Parts thereof divided into feveral Circles, and likewife the two 
Horns with the Joints wherewith Nature hath provided all thofe unborn Ani-
mal,ula, were plainly vifible when placed before the Microfcope. B H, 
D I, and D K, fhew its four Legs, the other two being hid from the 
Sight. F G reprefent the Horns , at the Extremity of each of which are 
three fmall Hairs. 

+ Hi. Tranf. No. 292. 
S E C T . 
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S e c t . XII. 
Of the Death-watch. 

TH E R E are t w o k ind of Infe&s which make a regular clicking Noi fe 
like the Beats of a Pocket W a t c h one of them called by Swammer-

dam, Scarabeus Sonicepbalus, and the other called by M r . Berham, Pediculus 
Puifatorius. 

T h e firft of t hem is a fmall Beetle, about of an Inch in L e n g t h , * of a 
dark brown Colour , with Spots fomewhat lighter irregularly placed. It is 
reprefented of its natural Size at Fig. 121. U n d e r its Vaginas are pellucid 
Wings, the H e a d large, by reafon of a C a p or H e l m e t which covered i t , 
only a little turned up at the E a r s ; under this appear 'd its H e a d , which 
was flat and thin, the Eyes fo rward , the L i p s hard and fh in ing , the Bars 
of the Helmet greyifh ; two Antenna ; proceeded f r o m under the Eyes , 
the Head all hairy, and Face thick of curled H a i r ; on the Belly was a 
little Hair , but thinly fet its Eyes like thofe of a F ly . F i g . 122. is a 
Microfcopick P i f t u r e of i t ; between the Eyes the Face rifes in a little R i d g e , 
which is the Nofe ; and ju f t below it the Noftr i ls are covered wi th ftrait 
pendulous Flair , the Lip-fhades fhew the more deprefied Places ; under this 
Lip are four vifible Forceps , t w o on each Side to lay hold on its F o o d . 
They make a Noife juft like the Beats of a P o c k e t - W a t c h . M r . Berham has 
often caufed one of t hem to beat when he pleafed by imi ta t ing its Beat ing, 
and this he kep t in a little Box about three W e e k s •, and imagines, t ha t 
thefe Pulfations is the W a y thefe Inle&s woo each o the r , and invite to 
Copulation •, and that it always draws back its M o u t h , and beats with its 
Forehead f . 

T h e other Beath Watch is an In fe t t d i f ferent f r o m the fo rego ing , tha t 
beats only about feven or eight Strokes at a T i m e , whereas the former will 
beat fome H o u r s together wi thout IntermifTion, and its Strokes flower, 
and like the Beats of a W a t c h . It is a fmall greyi fh Animal , much re-
fembling a L o u f e ; for which Reafon it is called Pediculus Puifatorius. It 
is very nimble, bu t extremely fliy when d i f turbed ; it will beat freely 
enough before you, and alfo anfwer you when you beat , if you can view it 
without g iv ing it any Dif turbance , or f hak ing the Place whereon it lies. It 
is not certain whether they beat on any other T h i n g but Pape r , their Noife 
being heard only in or near it. 

Fig. 123. reprefents the fecond Sort of Beath Watch ||, as it appears to the 
naked Eye . F ig . 124. fhews it a little magnif ied ; its Shape and Colour 

* Ph'I- Tranf. No. 245. f Phil. Iran/. No. 271. || Phil. 7ran/. No. 291. 
is 
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is not much unlike a Loufe •, it is c o m m o n in moi l Houfes in the warm 
M o n t h s , but in the cold Seafon of the Year it hides itfelf in dry obfcure 
Places, and is fe ldom feen •, fome T i m e after Copulat ion, they lay their 
E g g s in dry dui ly P laces ; they are much more minute than the Nits of 
L ice , of a whitifh Colour , and are hatched by the W a r m t h of the ap-
proach ing Spring, which to them is all the fame as an Incubation : T h e In-
f e f l is fully hatched, and can creep about at the Beginning of March, or 
fooner if the W e a t h e r be warm at their firft qui t t ing the Egg-Shel l , they 
are fo exceeding fmall , as fcarce to be di fcern 'd , without the Afliftance of 
a convex Glafs : In this State M r . Derham could find no other Difference 
between t h e m and Mites in Cheefe , when viewed with a Microfcope that 
magnif ied much , but only that Mites had more Briflles about the Breech: 
In this Shape they continue f ix W e e k s or t w o M o n t h s , feeding on divers 
T h i n g s they can meet w i t h ; after which they gradually increafe towards 
their more per fe i l State, when they become like the old ones. 

M r . Derham has plainly ihewn, that their t icking Noife is a wooing Aft , 
and that it is commonly about July, * he never found them in Coitu, till 
about a W e e k or a F o r t n i g h t after their t icking tho ' it is probable they 
copulate at tha t very T i m e . He has feen the old Death Watches feed up-
on dead Infe&s, as the young ones do, and alfo upon Bifkets, Tallow, 
fcjV. nay Du l l itfelf, and ha th obferved them th ro ' a Microfcope to fe-
ledl fome Grains thereof , and re je f t others. 

C H A P . XVIII. 
Of a Gnat. 

S e c t . I . 

T H E f i r f t obfervable i n the Generat ion o f this Infedl, i s its vail 
Spawn , fome of t hem being It Inches long, and 4- of an Inch broad, 

f loating in the W a t e r , bu t being made fai l to fometh ing to prevent its be-
ing waihed a w a y ; in this t r a n f p a r e n t S p a w n the E g g s are neatly depofited, 
in fome a Angle, in others a double fpiral L ine f, running f rom End to 
E n d , as in Fig . 125, and 126^ and in fome tranfverfly, as in F ig . 127. 

W h e n the E g g s are by the H e a t of the Sun, and W a r m t h of the Seafon, 
hatched into fmall M a g g o t s , thefe M a g g o t s defcend to the Bot tom ; and 
by Means of fome of the gelatine Mat te r of the Spawn, which they take 
a long with t h e m , they f t ick to Stones, and other Bodies at the Bottom, 

* Phil. Tran/. No. 271. f ?>>'< Theo, f 394^ 
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and there make themfelves little Cafes or Cells, which they creep into, 
and out of atPleafure, till they arrive at a more mature N y m p h State, and 
can fwim about here and there in Queft of Food ; at which T i m e they are 
a Kind of red W o r m s about half an Inch long, but of the Shape of Fig. 128. 

It has a very large Flead, in Proportion to its Body, which is all cover-
ed with a Shel l ; feveral Tuf t s of Hair on feveral Parts, two Horns , a 
large Mcuth, &c. T h e 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 out 
three or four fmall Briftles. T h e Tail was divided into two Parts, very 
different in Make ; one of them A, had feveral Tuf ts 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 W a y and that, and 
keep itfelf near the Surface of the AVrater: T h e 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 darkifh colour'd Gut , 
through which the periftalftick Motion was very difcernable. T h e Cheft D E 
of this Creature, was thick and fhort , and fo tranfparent, that its white 
Heart could be feen to bea t : Its Cheft was ftuck with feveral Tu f t s or 
Briftles, 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 T o p thereof, 
where it hangs fufpended with its Head downwards ; they lift their Heads 
fometimes into the Air, at other times plunge them into the Wa te r , their 
Tails all the while Aiding along its Surface. 

After having lived in this Manner the T i m e 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 Ta i l s ; and iffue 
forth aslnfedts of a quite different Element : T h e moft beautiful and ele-
gant Plumage adorns their Heads •, their Limbs are of the fineft Texture j 
their Wings are curioufly fringed and ornamented •, their whole Bodies are 
hef ted with Scales and Hair ; and they are a&uated by a furprizing Agi-
% ; 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. 

S E C T , 



( 8o ) 

S e c t . II. 
Of the Tufted, Brujh-horn d3 or Male Gnat. 

ITS iiirprizing and particular Beauties are only to be difcover'd by the 
M I C R O S C O P E ; and is exadtly of the Shape of one of thofe which Mr. 

Hook obierved to be generated out of one of the little watery Infeits juft 
defcribed. 

Nature has adorned it in a moil furprizing Manne r : Its Head A is 
exceeding fmall in Proportion to its Body, which confifts of two Clutters ot 
pearled Eyes, Fig. 130. curioufly ranged like thofe of other Flies; between 
which, upon two blackiih Balls, are placed two long jointed Horns D, ta-
pering towards the T o p ; from whence ifiued out in a circular M a n n e r , 
Multitudes of fmall ftiff Hairs from its feveral Joints, exactly r e f embl i r . g 

the Sproutings of the H e r b Horfe-Tail. There are alfo two other jointed 
and bridled Horns or Feelers D. And a Probofcis F , underneath wh ich is 

the Sucker or Sting, which in fome Gnats is very long. This f m a l l H e a d , 
with its Appurtenances, is joined by a ihort Neck to the Thorax G, 
which is large, and as it were cafed with a black Shell out of its under 
Par t proceeded fix long flender Legs H H, &c. much like thofe ot other 
Flies, but longer and fienderer, which are not expreffed in the Figure, 
becaufe of their great Length. From the upper Part proceeds two long 
(lender tranfparent Wings , ihaped fomewhat like thofe of a F l y ; 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 e x t e n d e d 

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 Part at I, feem'd to beat like the Hear t of a l a r g e r Ani-
mal ; the three laft Divifions of the Tai l were cover'd with opake Shells. 

S e c t . III. 
Of the great belly d or Female Gnat. 

ALthough this Gnat, as reprefented in Fig. 131. differs from the for-
mer in Shape, yet this Sort alfo has been found to b e g e n e r a t e d out 

of the Water Infeft before defcribed: Its Wings were larger than thole 0 
the o t h e r ; its Belly bigger and fhorter ; its Thorax not much u n l i k e tna 
of the other, having a f trong rigid back Piece and Breaft Plate ; its Hea 

larger and neater fhaped ; the Horns , that grew out of thofe two ' 1 " 
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Balls which were between its Eyes, was of a different Shape from the 
Tufts of the other G n a t ; thefe having but a few Knots or Joints and a 
few fhort Bridles; 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 Gnats to pierce the Skin of his H a n d , and 
thence to draw out its Fill of Blood, which made it appear very red and 
tranfparent, and this without any further Pain, than whilft 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 I, Fig. 132. is 
a Cafe cover'd with long Scales and Hairs •, it lies concealed under the 
Gnat's Throat , when not made ufe o f ; but when it is, the Side G H opens, 
and four Darts are thruft out therefrom occafionally ; one whereof H K 
(minute as it is) ferves for a Cafe to the other three ; the Sides of which 
towards the Point K are barbed or indented. F I fhew that Part of the 
Sting where it was cut off f rom the Gnat 's Throat . 

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

Fig. 134, fhews all the Parts of the Stings wherein two of the interior 
ones might be feen barbed and indented towards the P o i n t ; their Finenefs 
is almoft inexpreffible, they have three Sides, as reprefented in F ig . 135, 
whofe Edges feemed to join alternately (which when fo united refemble a 
three edged Sword, or Dagger.) Fig. 136, fhews another Par t of one of 
thofe interior Stings, which is remarkably fmall and fomewhat curved. Its 
Top on the plain Side is fhewn at Fig. 137. which T o p is reprefented in 
another Pofition, Fig. 138. A. and in the Pofition of B its H o o k s might 
he feen. W h e n thefe Darts are thruft into the Flefh of Animals either fuc-
ceflively or in Conjunft ion, the Blood and H u m o u r s of the adjacent Parts 
rtuft flow to, and caufe a T u m o u r about the W o u n d , whofe little Orifice 
being clofed up by the Compreflion of the external Air can afford them 110 
Outlet. W h e n a Gnat finds any tender juicy Fruits, or L.iquors, fhe fucks 
UP what fhe likes through the outer Cafe, without ufing the F>arts at all , 
but if it is Flefh, that refifts her Efforts , fhe flings very feverely, then 
deaths her Weapons in their Scabbard, and through them fucks up the 
Juices flie finds therein. U p o n Diflection many curious Th ings may be 
difcovered, viz. numberlefs Animalcules in the Semen of the Male *, and 
ln lbe Female a furprizing Quantity of Eggs. 

* Arc. Nat. Tcm. I V . />. 
M The r r 
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T h e r e is a k ind of Gnat which lays its E g g s frequently in dead Beer, lie. 

and fome T i m e after this the M a g g o t s are fo numerous, that the whole 
Liquor leems to be alive, being full of Maggots- , the larger Sort being the 
Offspr ing of this Gna t * ; and the fmaller that of a fmall dark coloured Fly, 
rending to a reddifh Colour, f requent in Cellars and fuch obfeure Places; 
they turn to Aurelia, and the larger Sort f rom that to a Gnat of a brown 
Colour. T h e 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. T h i s Gnat hath no Spear in its M o u t h . 

T h e f e Infe&s may be applied to the Univerfal M I C R O S C O P E , by pinch-
ing them between the Nippers , or f l icking them upon the P o i n t ; their 
Stings when cut off may be beft examined upon the Glafs R of Fig. 2. 
when placed between the Objedl-Plate and Springs. 

C H A P . XIX. 

Of the white feather d winged Moth. 

S E C T . I . 

T 1' appears to the naked E y e to be a fmall milk-white Fly with four 
J W i n g s , the t w o foremof l fomewhat longer than the hindermofl , and 
thefe about half an Inch in L e n g t h , each of thefe W i n g s confifls of two 
Feathers , as reprefented in F ig . 139, very curioufly tuf ted or hair 'd on each 
Side, with exceeding white but minute Hai rs ; its whole Body, Legs , Horn?, 
and Stalks of the W i n g s were cover 'd over with various Kinds of white 
Feathers , which rub off between the Fingers when touched. U n d e r n e a t h 

thefe Feathers this curious Infedt was covered all over wi th a crufled Shell. 
It had alfo different Feathers, that covered feveral Parts of its Body ; the 
T u f t s or H a i r s of its W i n g s , when viewed in the Microfcope, appear as 
reprefented in the F ig . by D. T h e Feathers which covered a Par t of its 
Body, like A, confif l ing of a Stalk and a feeming Tuf t edne f s on each 
Side others which covered fome Par t of its Body, and the Stalks of its 
W i n g s much like F ig . B, thofe which covered its H o r n s and the fmaller 
Par ts of its Legs , in the Shape of F ig . C. M r . Hook obferved, that the 
f m o o t h winged Infe f t s have the f l rongef l Mufcles -, and even this very In-
f e d had a very fmall Body, if compar ' d to the L e n g t h and N u m b e r of his 
W i n g s which therefore as he moved them very flowly, confequently 
moved them as weakly ; which lafl Proper ty is in fome meafure o b f e r v a b l e 

* Ph. Theo. p. 386. 
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in the la rgerKind of flying Creatures, as Birds, i£c. So that by the Aflif tance 
of the Micro/cope we f ind, that the W i f d o m and Providence of the all-wife 
Creator, is no lefs fhewn in thofe defpicable Creatures, Flies, Moths , &c. 
than he is in the larger Parts of the Creat ion. 

The fe little Animals may be pinched in the Nippe r s , or f tuck upon the 
Point, and fo applied to the Microfcope ; and its Feathers may be placed 
between two Mufcovy Ta lcs . 

S e c t . II. 
Of the Wolf or fmall Moth. 

T H I S Infect is a little -white Worm, which infef ls Granaries and 
Corn-Chambers. In its perfect State it is really a Moth, of the Size 

and Form reprefented at Fig . 140. i t has four whit i lh W i n g s fpot ted with 
black Spots. 

When in the Repti le State , it appears as reprefented under F ig . 141. a 
magnified Reprefentat ion of which is feen at K L, the fore Par t of its Bo-
dy had fix Feet, which were not difcernable till the W o r m was turned on 
his Back, with its Belly upwards in this Pofi t ion, Par t of its Body is repre-
fented at M N, F i g . 146. wherein its fix Feet may be feen. As it creeps 
along, an exceeding f ine T h r e a d or W e b ifliies f r o m its M o u t h , by which 
it hangs to every T h i n g it touches, its M o u t h is armed with a Pair of red-
diih Forceps, wherewith i t gnaws its W a y , not only into W h e a t , and other 
Grain, bu t even perforates into W o o d , and a lmoft any T h i n g i t meets with. 

In thele Corn-Chambers that are infefted with this Vermin , they may be 
!een near the Decline of the Summer , crawling up the Wa l l s in great N u m -
bers, fearching out for Places where they may abide in Safety, dur ing their 
Aurelia State : For when the T i m e of undergoing a C h a n g e into that State 
approaches, they forfake their F o o d , and thofe little Cells they had formed 
°f hollow'd Grains of C o r n , clotted together by Means of the W e b 
coming from their M o u t h s ; and wander about till they find fome wooden 
«earn, or other Body to their M i n d , into which they gnaw Holes with 
weir lharp Fangs , capable of concealing them ; and there envelope them-
c»ves in a Cover ing of their own fp inn ing ; where they foon become m; -
totnorphofed into da rk colour 'd Aurelias *, and cont inue fo all the Win te r 
Unaftive and harmlels : But about April or May, as the W e a t h e r grows 
warm, they are t ransformed into Moths of the Kind before defcribed. T h e n 
, l 'e they to be leen in grea t N u m b e r s tak ing little Fl ights , or creeping 

* LcdfK.cn. Exp. fa" Cm:temp. Epijl. 7 I. 
M along 
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along the Walls in the Fly State they eat nothing, therefore are not mif-
chievous, but foon copulate and lay Eggs , not larger than a Grain of 
Sand, in Shape like thofe of an Hen , each Female fixty or /event)', which 
by Means of a Tube at the End of her Tail , reprefented by Fig. 142. 
as it appears in the Microfcope, fhe thruils 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 or 
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 fcoop out and devour, leaving nothing but 
Hulks and Duff, and fuch a Quantity of their Dung, as (hews them to be 
more voracious Infe<5ls than the Weevil, hereafter to be defcrib'd. 

Thefe Worms or Maggots may be kept all the Winter in Glafs Tubes, 
that are (lopped at each End with a Cork and W a x , having firll a Bit 
of a very fmall Glafs capillary Tube , put thro' the Cork to give them Air. 
In this Manner Mr . Leeuzvenhoek confin'd fome of thefe Moths with a few 
Grains of Corn, and faw them lay their Eggs in the Crevices of the Corn; 
alfo in this Manner he obferved all the above Particulars. Therefore as 
thefe Gla/s Tubes may be readily applied to the Univerfal MICROSCOPE, 

and are alfo very commodious to confine any Kind of Infe.il, in order to 
obfcrve their Manner of Propagation, I apprehend it will not be im-
proper to exhibit a Drawing of one of them in this Place, Fig. iy 
A , B, C, D , reprefents a Glafs Tube A D and B C, its Ex t remi t i e s 

flopped with Corks and W a x . E G and F H are two exceeding fma:l 
Glafs Tubes, cemented in the Corks, but fo that the Air may have a free 
Paifage quite thro' them. Thefe Tubes are to be placed between the Ob-
jedl-Plate I , and Springs b, of the Univer/al M I C R O S C O P E , Fig. 1. fevew 

ral Dozens of them will be necefiary to confine a few out of the great 
Variety of Infedls that one Summer Seafon produces, therefore any Gentle-

man may be fupplied with more or lefs of them as he pleafes, at my Shop 
at the Sign of Tycho Brake's Head, in Fleet-Street, L O N D O N , where I al-

ways keep them ready prepared. 
Thefe little Moths are cover'd all over with an infinite Number of little 

Feathers joined to their Wings , and other Parts of their Bodies by a Qui"» 
as thofe of Birds are, but fo extremely different in Shape, that fcarce two 
of them can be found alike. Fig. 1 4 4 . fhews three of the l a r g e r Sor t , 
fomewhat blackifh towards the T o p , but tranfparent near the Stalk-
Fig. J 43. fnews three others perfedlly tranfparent, ten of the fmaller Sor t 
are exhibited at Fig. 145. but all of them of a different Shape. Thefe f ea-
thers which compofe the Borders of the Wings , but efpecially thofe which 
grew upon that Part of the W i n g which was near the Body of the Moth, were 
alfo of different Faihions, and much longer than the former. Five or tin» 
Sort are ihewn at Fig. 146, , 
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The Methods of deftroying 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 crufhed to Death by clapping Sacks upon 
them : But they may (till be more effeftually 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. 

N. B. The Fumes of the Sulphur are not hurtful to the Grain. 
The Nymph of the Cloaths Moth, called by Mr. Hook, the filver colour'd 

Book-Worn, is a curious Objeft. 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 conical 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 reflefting Sur-
faces, make the whole Animal appear of a perfed Pearl Colour: The 
fmall blunt Head of this Infeit is furnifhed on either Side with a Clufter 
of Eyes, (but fewer in Number than thofe of other Infe&s) each of which 
was befet with a Row of fmall Briftles. It has two long Horns A B, ftrait 
and tapering towards the Top, curioufly ringed and briftled, with a Gir-
dle of fmaller Hairs at each Ring, and feveral larger Briftles here and there 
difperfed among them, alio 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 Florns 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, having firft ftuck them thereto with a flight Touch of Turpentine, 
or a Drop of Gum Water. 

C H A P . X X . 

Of the Weevil\ or Corn-Beetle. 

T H I S little InfeS is fomewhat bigger than a large Loufe of the 
A 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 WeevilI 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 

* Leeumen. Exp. is Cor.tcmf. Epiji. 71. p. 246. _ 
E, H , G, 



8 6 Of the Weevil. 
E, H, G, Fig. 149. Its Trunk at E D B, and its Forceps or fliarp Teeth 
D, with which it gnaws its Entrance into the Heart of the Grain, either 
for Food, or to depofite its Eggs. Between the Forceps at D, appears a 
Kind of Sucker, with which it licks up the Flower or Dufl of the Grain. 

If fome of them are kept in Glafs Tubes, prepared as before defcribed, 
that the Air may have a free PaiTage into them, with a few Grains ot 
"Wheat, their Copulation may be difcover'd, and alfo their Manner of Ge-
neration, which is thus performed. * The Female perforates a Grain oi 
Wheat, and therein depofites a iinglc oblong Egg or two at the moil, 
and this fhe does to five or fix Grains every Day, for feveral Days toge-
ther ; thefe Eggs, which are not above the Size of a Grain of Sand, in 
about feven Days produce an odd Sort of white Maggot, which wriggles 
its Body very much, but is fcarce able to move from Place to Place, the 
Maggot turns into an Aurelia, which in about fourteen Days comes Out a 
perfect IFeevil. 

C H A P . X X L 

Of the Flea. 

* I N H E S E little Creatures are a furprizing Obje£t, w h e n examined by 
the Microfcope ; they are Male and Female, and undergo the fame 

Changes as the Silk-worms do. They depofite their Eggs at the Roots oi 
the Hair -f of Dogs, Cats, and other Animals, and by a glutinous Matter 
flick them fail thereto; one of thefe Eggs is reprefented magnified in 
Fig. 150. and at 151. the fame Egg broken by the Worm, Fig. 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 two 
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 nio-
tionlefs for fome Time ; after which they open themfelves by Degrees, and 
crawl fwiftly away. They endeavour to conceal themfelves when their 
Change draws nigh, eat nothing, lie quiet, and appear dying, but if placed 
before the Microfcope, will be found with the Web in their Mouths, weaving 
a Covering round them -, the Infide of which is perfectly white, but its 
Outfide as it were foil'd with Dirt. In this Bag they put on the Chryfalis, 
which is reprefented at Fig. 153. diverted of its Vermicular Skin. About 
two or three Days before they break forth from this Confinement, their 

» Lceu-w. Eip. of 6 Aug. to the Royal Society. f Phi/. Tranf. No. 249. $ ^rc. A«'-
Tom. IV. Epi/i. 76. 
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Colour darkens, and as Toon as they iflue from the Bag, are perfect Fleas, 
and able to leap away. A microfcopick Picture of a perfeil Flea is repre-
fented by Fig/158. 

It is all over adorn'd with a curiouily polifhed Coat of Armour, or hard 
fhelly Scales, neatly jointed and folded over each other, and befet with 
long Spikes, almoft like Porcupines Quills: Its Neck bears fome Refem-
blance to a Lobfter's * Ta i l : Its Head is adorn'd on either Side with a 
beautiful quick and round black E y e ; 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 f. 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 farther 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 
Plea-bite. This Piercer, its Sheath opening fide ways, and the two Lan-
cets within it, are very difficult to be feen, || unlefs the two fore Legs, be-
tween which they are ufually folded in, and concealed from View, are cut 
offclofe 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 fore Legs; fince in the Agonies of Death, it may eafily be managed 
and brought before die Micro/cope. 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 juft dead, to take 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 in a 
Handle, I have been able to prefs the Horns forward with the Point of 
the Needle, and its two fore Legs nearer to the Body; and this whilft I 
was looking thro' the Micrcfcope by which Means I could then exactly 
l£e where to place the Point of the Needle, fo as to raife up the Piercer in 
the Situation D E, as expreffed in Fig. 154. which reprefents a Part ol the 
Flea's Head ; and at the fame Time I have open'd the Piercer, 2nd fepara-
jed its two Lancets, and this without cutting off any Part of the Flea, 

154. A B C are the two Horns, and D E are the two Sides of the 
"iercer, which are partly hollow, that they may the better include the Lan-
cet, or Dart, which in this Figure appears to be but one, but if carefully 
iCparated, will be found to confilt of two Parts, as in the next Figure 155; 
whereof G K and G I reprefent as before the two Parts of the Piercer be-

* Pciv. Mic. obf. p. 2. + Heck's Mic. p. 210. |! Arc. h'at. Tor-. IV. p- 33:* 
' h- nf. No 249. 
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88 Of the Flea. 
let with feveral Hairs, and G H (hews the two Darts, but not feparated. 
At Fig. 156. they may be feen aiunder, whereof L O, L N, are the two 
hairy Farts 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 Dar t 
L P, when they are fhut up between the Ilea: fore Legs, all the four make 
but one Probcfcis. 

Befides 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 Bread •, thefe 
fix Legs the Flea ditches up altogether •, and when he leaps, fprings them 
all out at the fame Inftant, arid thereby exerts his whole Strength 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 F"ig. 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 Chryfalis\ 
after lying in which Condition nine Days, it becomes a perfed Flea. It is 
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 great a Wonder if we confide^ 
that from March to December there may be feven or eight Generations or 
them; after having laid their Eggs they foon die, as all Creatures do that 
undergo fuch like Changes. 

If you keep Fleas in fuch a Glafs Tube, as is before defcribed, fo as to 
admit frefh Air, their feveral Adions may be obferved, and particularly 
their Way of Coupling, which is performed Tail to Tail. The Female 
(which is much the larger) {landing over the Male : They will alfo be 
to lay their Eggs, not all at once, but ten or twelve in a Day for feveral 
Days fucceflively; which Eggs hatch in the fame Order. 

A Diifedion of the Flea may be effeded in Water, the + Stomach and 
Bowels, with their periftaltick Motion, may plainly be d i i i i n g u i l h e d , and 
alfo the Teftes and Penis, together with Veins and Arteries, minute be-
yond Conception. Mr. Leeuwenhoek affirms, that he has likewife ditco-
ver'd innumerable Animalcules, ihaped like Serpents, in the Semen Male"'1' 
Bum of a Flea. 

* Arc. Nat. Tom. IV. p. 325. f Ibid. f. 335. 
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C H A P . X X I I . 

Of the Loufe. 

HP H E Tranfparency of its Skin enables us by the Help of the Micro-
J- fcope, to difcover the Motion of the Mufcles, * (which unite in an ob-

long dark Spot in the Middle of its Breaft) as the Loufe moves its Legs 
and alfo in the Head, when the Horns are moved, and in the leveral 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 exadtly like a Crab's or 
Lobiler'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 Size; 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-
quifitely contrived for performing thofe Motions of walking and climbing 
up the Hairs of the Head ; for when it walks, by having the lefier Claw 
G fet fo much ihort 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 fail the Hairs ||. From its Snout at the 
Hole D, when the Loufe is going to feed, it pufhes 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 Piercer § or Sucker N is pufhed out; 
at N, its Point is fomewhat cleft. Thefe are thruft into the Skin to draw 
°ut the Blood and Humours it feeds on •, for Mr. Hook placed a Loufe upon 
the Back of his Hand that had been failing two or three Days, which im-
mediately thruft its Sucker into the Skin, and he could plainly fee a final] 
Current of Blood come dire&ly 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 
m a like Stream to another circular Receptacle in the Middle of the Head 
at A, from thence through a fmaller Veffel to the Breaft-, and then to a 
Gut that reaches to the hinder Part of the Body, where in a Curve it turns a 

* Philof. Tranf. No. 284. + Ibid. No. 94. Ij Hook's Micro/, p. 2\z. 4 Lcn':n:!>. 
Con. p. 354. 
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little upwards. In the Breaft and Gut the Blood without Intermiffion is 
moved with great Force, and in the Gut with fuch a ftrong Prupulfion 
downwards, and fuch a Contraflion of the Gut as is furprifing. In the up-
per Part of the crooked afcending Gut the propelled Blood ftands ftill, and 
feems to undergo a Separation * part of it becoming clear and wateriih, 
while certain little black Particles pais downwards to the Anus. The Thorax 
is cafed with a tranfparent horny Subftance, through which the Blood was 
varioufly diftributed; and at I, appeared a pretty big white Subftance; 
many very fmall milk-white f Veffels were difcernable between its Legs, out 
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 
K K is placed, and the white Spot L; at the Extremity of the Tail are 
two femicircular Parts covered all over with Hair. 

Place a Lcufe on its Back and two darkifh bloody Spots will appear; 
the larger in the Middle of the Body, and the leiTer towards the Tail. In 
the larger Spot a white Film + or Bladder contrails, and dilates upwards and 
downwards from the Head towards the Tai l ; 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 bed when the 
Loufe is grown weak •, the white pulfing Bladder feems to be the Heart, 
for on pricking it the I>oufe 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 perfeft in all their Mem-
bers, and undergo no farther Change. 

Mr. Leeuwenhoek obferved that in fix Days one of them had laid 50 
Eggs, and differing it, he faw as many more in the Ovary ; concluding 
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 100 Eggs alfo, which Eggs in fix Days 
farther, the Time required to hatch them, might produce a young Brood 
of 5000 fo that in eight Weeks a Loufe may fee 5000 ** of its own 
Defcendants. 

Upon the oblong Slip of Glafs R, Fig. 2. a Loufe may be eafily differ-
ed in a fmall Drop of Water and applied to the Microfcope thus five or 
fix Eggs ready to be laid may be found in the Ovary of a Female, with 
many other of a lefs Size. In the Male the Penis is remarkable, and alio 
the Teftes, whereof it has a double Pair. The Females appear very white 
if falling, and even when fed are lefs red than the Males. 

* Phi. Iran. No. 102. f Hook's Micro, p. 213. J 'Pew. Mi. Ob. p. 9. I ^ 
Nat. Tan. II. p. 77, § Ibid. p. 77. ** Ar. Nat Tom. I. p. 78. 



Of Lice, iji 
The Vermin adhering to and feeding on the Bodies of different Animals, 

are commonly called Lice. 
Infedls are infeded with Vermin that feed * on and torment them ; fever-

Beetles have Lice on them. 
The Earwig is troubled with minute Infedls, which flick 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 foremofl, the fame has not been obferved 
on any other Animal. 

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

White Lice are commonly found on Humb!e-Bees, on Ants, on Fifties, 
Eif, and probably very few Creatures are free from them. 

The Polipe alio 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 Infetto, hath 

obliged us with Microfcopick Drawings of feveral Sorts 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, Keflrel and Plover two ; yet there 
are feveral Sorts of Birds, which have either the fame Sort of Lice, or 
fome nearly like them. The Keitrel hath a fort of Lice differing only in Co-
lour from thofe of the Raven ; and the Raven others, like thofe found 
upon the Egret : On the Wood-pecker and Chafinch are fome refembling 
thofe 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 ; but that on the largefl Birds both large and fmall Lice of dif-
ferent Kinds may be found ; for on the Black-bird hath been feen fome as 
large 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 -, 
K has a fwift Motion and runs by Starts; it is called a Wood-loufe f or Wood-
>»'te. If this Animal be fluck upon the Point of a very line fewing Needle 

a little Turpentine, it will be found a very curious Objeft ; its whole 
being cafed in annulary Circles, full of Silver Hairs, efpecially to-

wards the Tail, with fix Legs, that terminate in two Talons ; it hath two 
^orns, but pointing backwards; its Eyes are of a golden Colour, and 
puttied out or drawn in at Pleafure j it hath alfo two Pointers before like a 

31 r of Pincers. 

* Phi. Tran. No 288. + Ptiu. Mi. Ob. p. 10. 
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C H A P . X X I I I . 

Of Mites. 

S E C T . L 

q p H E Y are cruftaceous Animals, having a fmall Head in proportion 
A v to their Bodies, a fliarp 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 Microfcope the 
hinder Part of its Body is plump, and of an oval Form, with a few exceed-
ing fmall Hairs ifiuing therefrom, and from other Parts of its Body alio, 
The Female lays Eggs, the young ones ifiue forth with all their Members 
perfefV, though extremely minute; they caft their Skins feveral Times be-
fore they attain their full Growth. 

Fig. 160. reprefents one of the Mites in Cheefe ; its Head is feen at A, 
and exactly anfwers 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 Glafies, 
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-ihell. 

\ 

S e c t . I I . 

Of the wandering Mite. 

TH E S E Creatures appear to the naked Eye to be a kind of black 
Mite, though much nimbler and ftronger than the Cheefe Mil"* 

but on viewing them in the Microfcope, they will be found to be a very fine 
cruftaceous Infeft, like Fig. 161. with a protuberant oval Shell indented 
with feveral fmall Pits, covered all over with white Bridles, they have 
eight Legs, each of them furnifhed with a iharp Claw at the End. The 

* Pow. Mi. Ob. f . 16. f Arc. Nat. Tom. IV. 360. 
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Of Mites: 93 
Thorax was cover'd by two Shells, its Snout taper with a knobbed Ridge * 
running along the Middle of i t ; juft over each of its Eyes arofe two very 
long and ftrong Bridles, its Eyes black and imooth like thofe of bigger In-
fefts. Thefe Mites are to be met with on almoft any Subftance where they 
can get Food. 

Another Sort of Mite as delineated by Dr. Hook, is reprefented in Fig. 
162, cover'd with a curioufly poliihed Shell, which reflected 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, -f- being in one longer, in another 
rounder, in fome more hairy, in others fmoother, 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, at)d in Malt-Duft ; there are Mites 
bred among Figs, || in Hay, and in the Powder that falls off dried Roots X-
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. Leewwen-
hcek, which a certain Gentleman compared to an Indian or Japan Cane,\\ 
with feveral Joints, and faid it appeared to him through the Microfcope as 
if fharp Twigs were fprouting out of each Joint. And Fig. 163, 
reprefents another Hair or Brittle of a Mite magnified , which was 
fpicated, er bearded like the Ear on the Seed-beard ** of fome Grafs. 
Every Briftle on its Body and Legs had the fame Formation ; yet all Mites 
are notfo-, 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 
Wafp feveral of them being fhut up together without Food for fome 
Days, fome were found dead, and the Survivors preying on them ; by 
whichMeans their manner of feeding ii was obferved, which is very remark-
able ; 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 
to grind their Food. After feeding they munch or chew the Cud. 

Mr. Leeuwenhoek hath obferved that Mites in Cheefe turn into Aurelias, 
and from thence to Flies ; when they turn into Aurelias |||| they are inclofed 

a thin tranfparent Membrane, which in fome meajure fcreens them from 
the Infults of the Maggots that fwarm in Cheefes. He alfo obferved fome 

„' Hook's Mi. p. 206. t Ibid. p. 214. II Ph. Tran. No. 333. J Power's Mi. Ob. p. 18. 
lbid- No. 284. ft Ibid. No. 333. It Ibid. No. 284. [HI Ibid. No. 262. 

of 



Of Mites. 
of the Flies produced from thefe Cheefe-Worms, that he kept in a Glafs-
Tube in which he had put Cheefe for them to feed upon, had 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, 
lie 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 foon as 
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 effed it. 

Thefe Vermin creep into the Cabinets of the Curious, and deftroy their 
choice Colledions of Infeds : But to prevent this,; keep in your Drawers, 
&c. a continual Supply of Camphire, whofe hot and dry Effluvia will pe-
netrate, fhrivel up, and delfroy the tender Bodies of thefe little milchievous 
Plunderers. 

S e c t . I I I . 

Of a Crab-like Infect. 

TH I S Infed is about the Bignefs of a large Mite, and of a very 
curious Form, as delineated in Fig. 166, it had ten Legs, eight of 

which a a a a terminated in very iharp but double hooked Claws, being 
thofe it walked upon, which were ihaped much like thofe of a Crab: the 
two other Claws A A, that were the foremoft of all the ten, feemed to 
branch out from its Head, and were exadly formed like Crabs, or Lob-
fters Claws, as are exprefled in the Figure, whofe Ends terminated in a 
Pair of Pincers, (with which I have often feen him ftroke thofe other Claws 
E E) which grew out of his Snout -, in walking the Creature elevated the 
former above its Head and Body ; its Eyes were fituated about d d, its 
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 H H. Thele 
Infeds are frequently to be met with amongft Books and Papers that come 
from China, when firft unpacked. 

* Hook1 s Micr. p. 208. 
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C H A P . X X I V . 

Of the Semen Mafculinum. 

Spontaneous 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 Animals and Vegetables owe their Production to 
parent Animals and Vegetables; and that Animals are from Animalcula.* 
Thefe 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 refpeitive Kinds, without the Ova in the Female f. 

By the Afilftance of a good Microfcope, Myriads of Animalcules may 
be difcovered in the Semen Mafculinum 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 J 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 (lender Tails ifTuing therefrom, 
iomewhat refembling Tadpoles: Though their Tails in Proportion to their 
Bodies are much longer than thofe of Tadpoles. And the Animalcules in 
the Semen of Fifhes have Tails ftill longer and ilenderer than either, info-
much that the Extremity of them is rarely to be dilcerned. Their general 
Appearance as above defcribed is fhewn Fig. 187. 

Mr. Leeuwenhoek, upon viewing the Milt of a Cod Fifh || with a Mi-
crofcope, obferved therein fuch prodigious Numbers of living Animalcula, 
with long Tails inceflantly moving to and fro, (he obferved the fame Thing 
m the Milts of Pikes or Jacks) that according to his Computation 10,000 

them might 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-fijh, 
than 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 
Diameter of an Inch, then a cubic Inch will contain a Million of fuch 
^nds. And as he found the Milt of the Cod-fiih to contain 15 Inches, it 
muft contain 15 Millions of Quantities as big as a Grain of Sand ; and if 
each of thefe Quantities contain 10,000 Animalcules, the whole muft con-
tain one hundred and fifty thoufand Millions. Then to calculate the Num-
ber of People, he reckons a great Circle to contain 5,400 Dutch fquare 
Miles; 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. f Vide Harris's Lex. Tech. under the Word Generation. % Vidi 
W- Ana:, p, 1,6. || Ph. Colleflions, No. I. f. 3. $ An Nat. Ten. I. Par II. f- 9. 
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(j 6 Of the Semen Mafculinum. 
to be dry Land ; and of this 4 or 2,061,382 Miles to be inhabited. And 
fuppofes farther, that Holland and Weft-Prize'and are 22 Miles long, and 7 
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 iuppos'd a Million, 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 Fifh 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 t h e f t -
men fqueezed out, and apply'd to the Microfcope, great Numbers of Ani-
mals w e r e feen fwimming therein in Legions, and croffing one another like 
Clouds in a ftormy Day, as brifk as if the Cock was but newly dead, f altho' 
it was killed the Day before ; they appear as at Fig. 168. if viewed wi th due 
Attention, and with the greateft Magnifiers, otherwife only in the Form ot 
Eels. 

Mr. Leeuwenhoek, in the Spring-time, when the Frogs engender, open'd 
the Tefticles of the Male, l| and on applying fome of the feminal Mat te r to 
the Microfcope, Multitudes of Animalcules appear'd therein, about WOT t'1 

Part of the Thicknefs of a human H a i r ; and there feemed to be ten thou-
fand of them at leaft to each one of the Female Ova, their Form is as re-
prefented in Fig. 169. 

Mr. Leeuwenhoek'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 are 
but equal to a Globe, whofe Diameter is no more than the Breadth of fuch 
an Hair. Another Method of his alfo follows. 

He firft fuppos'd a Drop of Water equal to a Pea then took a little 
Quantity of Water, of a round Figure, as big as a Millet Grain ; and reckon-

ed this tobe TJ'T of a Pea ; t for when the Axis of a Millet Seed makes 1, that 
of a Pea will make 44-, whence it follows, that the Seed of a Millet is at 

leaft the VT of a Pea ; this fmall Quantity of Water he put into a very 
flender Glafs Tube, dividing by this Means that little Water into 25 or 3° 
Parts, and found more than 100 Animalcula in the -yV Part of Water, e-
qualling the Bignefs of a Millet Seed. Whence it appears, that if 1 0 0 0 

are to be feen in the Part of a Millet Seed, there may be feen 3 0 , 0 0 0 

in one fuch whole Seed ; and confequently in a Drop of Water 91 tuTie' 
bigger, there may be feen 2,730,000. Befides he compared the Water to 
the Bulk of a Grain of Sand j that if the Axis of a Grain of Sand be 1, i i l -

* Phil. Tranf. No. 279. ' + Arc. Nat. Tom. II. Part II. p. 369. || Arc. A'at. I'"'1 

Parti, p. 51. i Phil. Tranf. No. 270. % Ibid. No. 131. 0f 



Of the Semen Mafculinum. 97 
oFa Drop of Water is atleaft 10, confequently a Drop iooo times bigger 
than that Grain of Sand, and therefore there are x,000,000 of Animalcula 
in one Drop of Water, at the Rate of 1000 litde 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 Nourifhment by a String 
from the Crab's Body. 

To view the Animalcules in the Milt or loft Roes of Fifhes, fqueeze out 
a little 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 fhew themfelves to Advantage. 

N. B. The Eggs -f in the Roe and Animalcules in the Milt of Fifhes 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, ^bound-
ed with Animalcules in Form of Fig. 170. and fome of them remain'd a-
live after having been kept ieven § 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 Animalcules were found in a fmall 
Drop taken from the Mouth of the Fallopian Tube, where it opens into 
tht 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, as in Fig. 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 Vafa Deferentia were found 
turgid, and full of a milky Fluid, a Drop of which diluted with a Drop of 
warm Water, jufl enough to change its Colour, and then applied before 
the Micro/cope, appear'd full of Animalcules moving very brifkly || [|. 

A Drop of the ieminal Matter taken from the Tefticles of a Ram, flow-
Ccj with Animalcules in as great Numbers as that of other Creatures ; but 
With this Difference, that they fwam in Droves together the fame Way, 
and feem'd to follow their Leader §§ as Sheep do. Mr. Leeuwenhoek found 
10 much Pleafure in this Obfervation, that he called in fome Neighbours to 
^are it with him. 

This ingenious Enquirer after Nature, opened the Uterus of an E-we, 
about feventeen Days after ihe had been coupled with a Ram and in one 

* Art. Nat. Tom. I. Part II. p. 339. + Ibid. Tcm. III. p. iSS. || Ilid. Tom. I. 
iart H. p- 160. § Ibid. p. 150, and 49. J Ibid. Tom, I. Part II. p. 160. ** Ilnd. 
'•»•I. Part II. p. 168. Illl Phil. Tranf. No. 284. ^ Leeuixenb. Epift. Phy. p. 388. 
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9 8 Of the Semen Mafculinum. 
of the Cornea obferved a little reddiih flefhy Subftance, wherein no Shape 
could be diftinguifhed, which he extended very gently out of the Round 
in which it lay, and could plainly perceive the Formation of all the Veru-
bra, with the Blood-Veffels and Ramifications palling over them, and could 
fee the fpinal Marrow in two Places *, and diftinguifhed not only the 
Head, but alfo the Mouth, Brain, and Eyes, the Bignefs of two Grains of 
S a n d , and clear as Cry f t a l ; he likewife faw the Ribs and Inteftines, tho' 
the whole Creature was no larger than the eighth Part of a Pea. After 
which he open'd the Uterus of another Ewe, -f three Days from the Coitus, 
and fearching the Liquor c o m i n g therefrom with a magnifying Glals, 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 dilcern 
its Mouth and Eyes. 

The human Semen has alfo been viewed by the Microfcope, and found to 
be as plentifully ftocked with Animalcules, as that of other Animals: Mr. 
Leeuwenhoek 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 Bodies 
roundifli and flat 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 Mafculinum of all Creatures differ but 
little in Shape or Bignefs, for which Reafon it follows, that the Animalcule 

may be dilcover'd in the Semen of the fmalleft Birds, Quadrupeds, and 
Fijhes ; nay, and even in Infefts to. For Mr. Leeuwenhoek affirms, t'l3£ 

he found in the white Matter he had fometimes fqueezed from the hinder 
Parts of Male J Spiders, a prodigious Number of Animalcules. Fie found 
them alfo in the Semen of the (a) Dormoufe, in (b) Oyfters, in (ci 
worms, in the (d) Labella minima, or fmall Dragon Fly, the common 
(e) Fly, in the Male (f) Flea, in (g) Gnats, and many other Infects. 

It is obfervable that amongft the many Species of Animalcules found in 

Waters, and other Infufions, there are none like thofe in Semine ; but t.iar-
thefelaft, in all Sorts of Creatures, have a general Likenefs to each other, an^ 

* Arc. Nat. Tom. I. Part II. p. 164. + Ibid. p. 173. || Arc. Nat. Tom. II. 
T. 61, 96, 286. § Ibid. Tom. IV. p. 30. + Phil. Tranf. No. 279. ( a ) 4>c- 1 

Tom. I. Part II. p. 27. (b) Ibid. Tom. II. Part I. p. 144. (c) Ibid. Part II. f 
(d) Ibid. Tom. IV. p. 19. ( e ) Ibid. ( f ) Ibid. p. 20. (g) Ibid. p. 22. ( h ) 
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Of the Oyjler. 99 
appear in continual Motion without any Intermiffion, if the Fluid be but 
fufficient for them to fwim in. 

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

C H A P . XXV, 
Of the Oyjler. 

M A N Y little round living Animalcules have been found in the clear 
Liquor of an Oyjler, * iuppofed to be the Animalcules in the Roe 

or Semen. 
Mr. Leeuwenhock open'd an Oyfier on the 4th of Auguft, (which is the 

Time that Oyfiers are fuppos'd to breed) and took out of it a prodigious 
Number of minute Oyjlers, all alive and fwimming briikly in the Liquor, 
by the Means of exceeding fmall Organs, extending a little Way beyond 
their Shells, 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 Oyjlers in Form as one Egg is like another. 

Upon opening a Female Oyfier, incredible Multitudes of minute Oyjlers, 
cover'd with little Shells, perfedlly tranfparent, were plainly feen therein ; 
in another they were found of a brownifh Colour, without any apparent 
Life or Motion. 

Monf. Azout obferved a ihining clammy Matter, which {tuck to the 
Shells of Oyjlers, and being drawn out, ihone-f- 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 
Dozen in the Dark, and then examining fome of this ihining Matter with 
a Micro/cope, he found it to confift of t h ree Sorts of real Worms. One 
was whitiih, 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-worm, 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 
'ike a Soal, and many Tufts of whitiih Hair on its Sides. There was a 
bigger Species, that was greyiih with a big Flead, and two Horns like 
thole of a Snail ; it had feven or eight whitiih Feet, but thefc fhined not. 

The two former confift of a Matter eafily dilfolvable, the Ieaft Touch 
turning them into a vifcous and aqueous Matter, which falling from 

* Arc. Nat. Tom. II. Part I. />. 52. f Phil. Tranf. No. iz. p. 203. 
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ioo Of the Mufcle. 
the She!!, {luck to the Obferver's Fingers, andihone therefor 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 diflipated before it reached the Ground. Some of it was whitiih, 
fome reddifh, 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 thoie that are not provoked, it continues a good while. 

As tainted Fleflj, rotten Wood, Bodies of Lobjlers, and fome other Kinds 
of Fijhes, and other Subftances, are fometimes found to fhine with a Light 
refembiing the foregoing, may it not probably proceed from the fame 
Caufe, viz. from /himalcules ? Some have alfo fuppofed, that the Ignis 
Fatuus, JVi'l in a Wifp, or Jack in a Lanthorn, is nothing elfe but a Swarm 
of minute Infects, that emit Light round them in the Manner Glow-
•worms do. 

C H A P . XXVI. 
Of the Mufcle. 

IN a Diffection of the Ovarium of a Mufcle, Mr. Leeuwenhoek difcovered 
Numbers of Embrio Mufcles, * which appeared as plainly in the Micro-

fcope as the Mufcle does to the naked Eye ; lying with their fharp Ends 
failned to the Strings or VeiTels whereby they received their Nouriihment. 
Thefe minute Embrio Mufcles are in due Time l a i d 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 fail, and cont inual ly 

increafe in Size and Strength till becoming perfeft Mufcles, they fall oft 
and fliift for themfelves, leaving the Holes where they were placed behind 
them, as Abundance of Mufcle ihells when viewed by the Microfcope can 
fhew. Two or three thoufand of thefe Eggs adhering fometimes to the 
Shell of one Mufcle it is not certain they are all fixed there by the Mi'-ft-
itfelf, but are frequently placed there by another Mufcle. The fringe'1 

Edge of the Mufcle, called by Mr. Leeuwenhoek the Beard, has in every the 
minutefl Part of it fuch a Variety of Motions, as is unconceivable; for being 
compofed of longifh Fibres, each Fibre has on both Sides a vail many 
moving Particles, which one would almofl imagine to be Animalcules f. 

The Strings or Threads, which we term the Beard, are compofed of a 

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 fattening itfelf, 

* Ph. Iran. No. 336. + Phi. Tran. No. 336. Arc. Nat. Tom. II. p. 19. & l V ' 
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that it may not be wafh'd away. If Mufcles be put into Salt and Water, 
they will faften themfelves to the Sides of the Veifel we place them in. 

Scallops, Cockles, Limpets, Perriwinkles, and Abundance of other Shell-
fiih, are Objefts that have as yet been very (lightly examined by the Mi-
croscope •, 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. 

C H A P . XXVII. 
Of the Itch. 

Odor Bcnonio hath difcovered that this Diftemper owes its Rife to lit-
tle Infers * under the Cuticula, 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 a Pin, and crack f 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 fqueczed a 
thin Matter, in which he could but juft difcern a fmall white Globule ; but 
on applying it to his Microfcope, found it to be a minute Animal of a 
whitifh Colour, in Shape refembling a Tortoife, but fomewhat dark on its 
Back; it is represented in Fig. 173, at A and B, they have fome long Flairs, 
fix Legs, a iharp Head, and two Horns, and are very nimble. Fie repeated 
this Experiment on Perfons of all Ages, Sexes, and Complexions, and at 
all Seafons of the Year, and found the lame 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 
^ey caufe a grievous Itching, and force the infefted 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 
B°dy, and afterwards faw feveral others of the fame Sort, one of which 
!s reprefented at C, Fig. 173. 

Hence follows the Reafon why this Diftemper is fo very catching, fince 
bY firnple Contaft thefe Animals can readily pais from one Perfon to another, 
"ot 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 
•kggs; nor is it any Wonder if this Infection is alfo propagated by the 

* Ber.am Micro, p. 91. f Ph. Tran. No. 283. 
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i o i Of Animalcules. 
Sheets, 'Towels, Handkerchiefs, or Gloves, ufed by itchy People fin« 
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 IVafhes, Baths, or Ointments, made 
up of Salts, Vitriols, Mercury, Sulphur, Precipitate or Sublimate, or fuch 
kinds of corrofive and penetrating Remedies as can powerfully kill thefe 
Vermin in their Skin. It is necefiary to continue the Anointing f o r fome 
Days after the Cure feems perfedled for though the Ointment m a y have 
deftroyed all the living Animalcules, it may not probably have killed their 
Young in the Eggs, which are laid in Neils in the Skin, which if fuffered 
to be hatched may renew the Diftemper. 

C H A P . XXVIII. 

Of Animalcules in the Teeth. 

T H E S E are to be found in great Numbers of different Kinds, in 
the whitifh Matter, that flicks between the Teeth of Men, Women, 

and Children ; * but efpecially between the Grinders, although they waih 
their Teeth frequently but from People that are more carelefs a Sort of 
Eels are found. T h e firfb Sort A, Fig. 174. move along very fwiftly, in 
Spittle or Water without Bubbles. The fecond Sort feen at B, Fig. 174* 
move in the Direction 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 probable, 
that if the Teeth and Gums be frequently wafhed with it, it may be a 
Means to preferve them from thefe Creatures. 

C H A P . XXIX. 
Of the Snail. 

' T ^ H I S flow paced flimy Animal hath many curious Obfervables. 
The firftare its four Eyes, like atramentous Spots, fixed at the Ends 

of its Horns, or rather at the Ends of thofe black Filaments, or optica 
Nerves -j- that are iheathed in its Horns, which it can thruft out, draw in» 
turn, or diredl as it finds Occafion. If when the Horns are fully ex tend-

ed, you nimbly clip off their Extremity, and place them before the Mt'r0' 

* Leeu. Ex. & Cent, p. 40. Tom. IV. + Pew. Mi. Ob. p. 36. Speil. de la Nat. Dial'-
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fcof>e, either upon the Objeft carrying Glafs R, Fig. 2. or flick 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 
he two Hemispherical Eyes. And when the Stump is re-extended, 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 Af t of Generation is immediately re-
turned each of them, eighteen Days after thefe Approaches, drop and 
conceal their Eggs in 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 Microfcope 
will after a dextrous Difleftion 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 Diffeftion.-f 
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 Arteries. 

It the Head be cut off, a little Stone will be found, faid to be of a diure-
tick Quality, and of fmgular Service in gravelly Dilorders. 

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 D E, hath feveral prominent 
Parts or Teeth F F F, but all fixed together fo as to compofe the fame 
Bone. Mr. Hook obferved this very Snail (of which the Figure now before 
us is a Pifture of its Teeth) to feed on the Leaves of a Rofe-tree, and to 
bite out half-round Bits of the Size and Shape of the Letter C. 

If a Snail be fuffered to creep upon a Bit of Glafs, you may 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 
Motion. 

C H A P . XXX. 

Of the Scales of Fifes. 

T"* H E outfide Coverings of Fifties are Scales., formed with inconceiva-
ble Beauty and Regularity •, fome longifh, fome round, fome trian-

gular, f o m e f q U a r e j a n d fome or other of all the Variety of Shapes imagin-

* Nat. Delirt. p. 148. + Pew. Ob. p. 38. 
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104 Of the Scales ofFifjes. 
able: Some again are armed with lharp Prickles, as thofe of the Perch, 
Soal, &c. others have fmooth Edges, as the Cod-Fijh, Carp, Tench, &c. 
There is likewife a great Variety even in the fame Fifh ; for the Scales ta-
ken from the Belly, the Back, the Sides, the Head, and all the other Parts 
are very different from each other. 

T h e Scale of a Soal Fifh is delineated, as it appear'd in the Microfcope, 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. 

Mr. Leeuwenhoek fuppofes thefe Scales not to be ihed 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 everyWay beyond its Edges, in Pro-
portion to the Fillies 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; fo in 
Fifhes the Number of Plates f compofing their Scales, denote to us their 
Age. 

To prepare Scales for the Microfcope, take them carefully off with a Pair 
of Nippers, and wafh them very clean, and place them in a fmooth Paper, 
between the I.,eaves 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 a 
great Variety of Scales. The Dog-Fijh Scales confifi of a great N u m b e r of 
horny Points, which appear in the Microfcope to be curioufly ridged or carved. 

C H A P . XXXI. 

Of Spiders. 

TH E R E are fo many different Sorts of Spiders, and their Form fo 
generally known, that a Defcription of them in this Place, cannot be 

expefted. I ihall therefore proceed to defcribe fome of thofe Particulars of 
this Creature, that are only to be difcover'd with the Affiftance of the Mi-
crofcope. 

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 Infects» 
but their Ways of catching them are very different. The Shepherd Spider 

* Hoofs Myc. p. 162. t LeeUVJ. Epijt. Phyfol. Epijl. 24. Mai. 17>6- . 
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by running on his Prey •, the Hunting Spider by leaping on i t ; other Sorts 
weave Nets, or Cobwebs, whereby they enfnare them. Nature having 
equipped them both with Materials and Tools, and taught them how to 
work and weave their Nets, and lie 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 
fituated in a moil curious Manner, and deferve the flriclefl Examination. 

The Way to view them is to cut off the Legs and Tail, and bring only 
the Head Part before the Microfcope, upon the Glafs R, of Fig. 2. or 
to flick them upon the Point 1, or pinch them between the Nippers of the 
fame Figure, and lo apply them to the Micrcfcope. 

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

Fig. 177. reprefents Part of the Leg of a Spider-, B, C, D, fhew the two 
extreme Claws armed with Teeth like Saws; E, the third that hafh no Teeth. 
It is certain, that when the Spider does not wind itfelf by its Thread up-
wards, but runs along its Web, it then takes hold of the ipun Thread with 
this third Claw. This Spider had eight Eyes, two of which were on the 
fop of the Head, to fee what paffes before him -, below thefe two others, 
which look flrait forwards •, on each Side of the Head were two more, the 
two foremofl to fee collaterally before him, and the two hindmoil to fee 
backwards. 

Fig. 182. reprefents that Part of the ITead, which contain'd the Eyes fe-
parated from the Membrane in which it lay. P Q, the Eyes that look up-
wards, K L thofe that look flrait forward, I M thofe that look fideways 
:orward, H N thofe that look fideways backward. They have no Eye-lids, 

are fortified with a hard, polifhed and tranfparent Crufl: As thefe 
Eyes are immoveable, Nature hath indulged them with fo large a Number, 
togivethetn Information of any Thing that any Ways concerns them. 

Hvery Spider is furnifhed with a Pair of Forceps, reprefented at A B, 
and CD, Fig. 183. in the fore-part of its Head. They fland horizontally, 
and when not made Ufe of, they let the Claw of them fall down on their 
"fpe&ive Branches, like a Knife clafped upon its Haft , as at C D, and 
there they lie between two Rows of Teeth, that are likewife employed to 
h°ld fail us Prey. 

Authors are divided in their Opinions on the Poifon of Spiders, fome 
"Hing thefe Forceps Stings; as Mr. Leeuwenhoek, who calls the hooked 

* Phil. Tranf. No. z JZ. 
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Claws A B and C D Stings and fays, that towards their Extremity at B 
and C are two fmall Holes, from whence, according to all Appearance, 
when it ftrikes its Enemy, it therefrom ejefts 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 Miflake, and that while the Spider bites, 
a fliort white Probofcis f is t h r u f t out from the Mouth, which inftils a 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 ihed with the Skins, 
and eafier feparated than when alive. They are commonly fpread out to 
View, and by their Tranfparency, every minute Part is leen with much Di-
ftinftnefs. 

The Microfcope hath alfo informed us of the Manner how the Spiders 
weave their Webs, and of their Contexture, for the Performance of which, 
Nature hath endowed them with five little Teats, or Nipples, near the Ex-
tremity of the Ta i l ; whence a gloomy Liquor proceeds, which adheres to 
any Thing its prefled againft II, and being drawn out, hardens inftantlv 
in the Air, and becomes a String or Thread ftrong enough to bear five or 
fix times the Weight of the Spider's Body ; this Thread is compofed of ie-
veral finer ones, that are drawn out feparately, but § unite together at two 
or three Hair's Breadth diftant from the Body of the Spider. The T h r e a d s 
are finer or coarfer, according to the Size of the Spider that fpins them. 

Fig. 178. reprefents a Part of the Threads, which came out of two or 
their working Inftruments, and were divided from each other, juft as the}' 
iflued from the Body; and R S T V, Fig. 179. reprefents one of the f o u r ou ter -
moft Inftruments or Nipples, with its Quills or Reeds, which put together, 
is not fo large as a common Grain of Sand ; from whence it is eafy to con-
ceive, how fmall thofe Inftruments muft be, and how fine the T h r e a d s 
encafed within them : At W thefe working Inftruments ftood as thick t>y 
each other, as they are reprefented between R and S. And that Part or 
the Figure, from the Sight, was not cover'd with thofe Sort of Quills, bu[ 

with Hairs only: It is alfo obfervable, that a few of thefe I n f t r u m e n t s are 
bigger than the reft, and confequently produce a larger Thread. Cr» 
Fig. 180. reprefents one of thefe between two others of the fmaller 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 Body, as >n 
all other Animals, but under that upper Part of the Belly, near the hin 
Legs, where grows a Kind of Hook, of a particular Figure, which par t -

* Phil. Tranf. No. 272. f Mtadof Poifon, II Phil. Tranf. No. 272. 5 tiid. N o J ' r ' s 
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Of Spiders, 107 
covers the Aperture, From whence the Eggs iffue. Fig. 181. reprefents a 
Spider of an ordinary Size, with its Legs contracted, as if it was dead, .in 
order to Ihew 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 Bodv, 
as it appear'd through the Microfcope; between I and K are feen the 
Wrinkles or Folds, which Mr. Leeitwenhoek fuppofts 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 Object, being fiattifh at one End, 
and round at the other, with a Deprefiion at the Center of the flattifii 
End, and a yellowifh Circle round it their Colour is a blueiih 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 fate Recels. When juft hatched, the 
young Spiders make an entertaining Objett for the Microfcope. 

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 DiiTedtion and Examination of their feveral Parts. 

The Carter, Shepherd, Field, or Long-legged Spider, is different from 
rnoft 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 T o p of a fmall Pillar, rifing perpendicularly out 
of the Middle of its Back, or rather the Crown of its Head, -f The two 
Eyes, B B, Fig. 185. were placed Back to Back, 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. 
C, Fig. 187. ihews the Column on which they ftood, and D D the Crown of 
the 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 fhcll-like Cafe, of a conical 
Figure, as at I I I I, &c. of Fig. 186. which reprefents the under Part of 
its Belly, thefe are faftned on to the protuberant Body of the Inleft, 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, 
>n fo admirable a Manner, as does not a little manifeft the Wifdom ot 

* Poiv. Mycr. Oh. p. 15. f Hook's Mycr. f. 198. (j Pciv. HIyc. Oh. p- 14. 
p 2 Nature's 
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Nature 's Aim' ghty Architect, in the Contrivance thereof. It has two fore 
Claws K K tipped with Black like a Crab's, which open and fhut exactly 
like thofe in a Scorpion, and are Saw-like or indented on the Infide. Its 
Horns are feen at A A and Mouth at L. 

T h e beft W a y to obferve this Spider is to cut off all its Legs, and place 
it before the Microlcope upon the Object carrying Glafs R, of Fig. 2, or 
upon the black and white Objeft-Plate. 

T h e l i t t l e white Field-Spider with f l ior t Legs, found plentifully among new 
H a y , whofe Body appears like white Amber , emboffed with black Knobs, out 
of each whereof grow Prickles like Whinpr icks , fome have fix, fome eight 
Eyes, that may be diftinitly feen, quick and lively ; each Eye has a violet 
blue Pupil , * clear, and admirably furrounded by a pale yellow Circle. 

T h e wandring or hunting Spider, who fpins no W e b , but runs and 
leaps by Fits, has two Tuf t s of Feathers fixt to its fore Paws, which, to-
gether with the great Variety of Colouring all over this Animal, affords a 
beautiful and delightful Profpef t for the Microfcope. 

T h e r e 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 whilft 
the Animal is alive, but when dead they all fall off and creep away. 

M r . Bon hath made feveral Pair of Stockings and Gloves, from a Silk 
wound off f rom the E g g Bags of ihort legged Spiders, 

C H A P . XXXII. 
Of the Sting and Scraper of a Bee. 

A S the Contrivance and Structure o f the Stings o f moil Infects are 
nearly alike, they will be fufficiently underftood by a Defcription ot 

that of a Bee, as difcovered by the Microfcope. 
A Bee's Sting is a horny Sheath or Scabbard, that includes two bea rded 

D a r t s ; this Sheath ends in a Point, near the Extremity whereof a Slit 
opens, through which at the T i m e of fl inging, two bearded Darts are pro-
truded beyond the E n d of the Sheath, one whereof being a little longer 
than the other, fixes its Beard firft, but the other immediately a f te r ; they 
penetrate alternately deeper and deeper, taking hold of the Flefh with their 
H o o k s till the whole Sting becomes buried in the W o u n d , and then a ve-
nemous Juice is inje&ed through the fame Sheath, f rom a little Bag at the 
R o o t of the Sting, which occafions an acute Pain, and a Swelling of the 
Part continues fometimes for feveral Days after. This is beft prevented by 

* Poiv. Mi. Ob. p. 13. + POVJ. Mi. Ob. p. iq. % Phi. Tran. No. 325' . 
e enlarging 
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enlarging the W o u n d i m m e d i a t e l y t o g i v e i t f o m e D i f c h a r g e , a n d ano in t -

ing it wi th a li t t le c o m m o n Oi l . 

A B C , F i g . 188 . r ep re fen t s t h e S h e a t h o r Ca fe , o u t o f w h i c h the t w o 

Stings or ra ther Spears are p r o t r u d e d . * E t h e C a v i t y , in w h i c h they lie. 

C the T h i c k n e f s o f t h e Cafe b e l o w a n d a b o u t C , A , t he t w o Spears i h e w 

themfelves each in a f epa ra t e P lace . F i g . 1 8 9 , f h e w s P a r t of t h e Sting 

taken out of t he S h e a t h , K its E d g e or b e a r d e d P a r t , L its Back w i t h o u t 

Beards. M N , F i g . 1 9 0 , r ep re fen t s t h e w h o l e Sting t a k e n o u t o f t h e S h e a t h 

with its Back t h a t is w i t h o u t Beards n e x t t h e E y e ; t h e u p p e r P a r t M O is in-

clofed round a b o u t a n d h o l l o w w i t h i n , t h e lower P a r t O P o p e n ; PN f h e w s 

Part o f the b r o k e n N e r v e , Q J R i s P a r t o f t he B o d y f a f t e n ' d t o t h e S t i n g , 

and placed in t h e t h i c k e r P a r t of t h e Ca fe D C A, F i g . 1 8 8 . A B C, F i g . 

191, reprefents b o t h t h e Darts as t h e y lie t o g e t h e r clofe a g a i n f t t h e Shea th | | ; 

yet one of t h e m wi th its P o i n t a l i t t le be fo re t h a t of t h e o t h e r , to be r e a d y 

(as I conceive) to be d a r t e d in to t h e F l e f h . A n d F i g . 192 i h e w s b o t h t h e 

Darts in part o u t of t h e S h e a t h ; a n d o n e a l i t t le h i g h e r t h a n t h e o t h e r , 

as if it were at w o r k . 

Fig. 193, r epre fen t s o n e of t he t w o Arms w h e r e w i t h M r . Leeuwenhoek 
thinks the Bee m a k e s h e r H o n e y - C o m b s , a n d a re f u r n i f h ' d w i t h t h r e e p e -

culiar Joints as a t D, A, B. F i g . 1 9 4 , i s one of t h e Scrapers p l aced on t h e 

iore Part of the H e a d , by w h i c h f h e lcrapes t h e Wax f r o m Flowers. F i g . 

195, i s the Wiper p laced f o r w a r d on t h e H e a d , a n d w i t h i t f h e wipes t h e 

Honey off the Flowers all w h i c h I n f l r u m e n t s w h e n t h e Bee h a t h d o n e 

working are fk i l fu l ly f h e a t h e d u n d e r he r H e a d . F i g . 1 9 6 rep re fen t s t h e 

draper of a wild Bee. 
^ When the Darts are f l r u c k d e e p in t h e F l e f h , if t h e wounded Perfon 
:;arts before the Bee can d i f e n g a g e t h e m , f h e leaves her Sting b e h i n d in t h e 

Wound-, bu t if he has Pa t i ence t o wa i t un t i l f h e w i t h d r a w s t h e Spears i n t o 
tneir Scabbard, t he W o u n d b e c o m e s m u c h lefs p a i n f u l . 

r if you d iv ide a Bee, e fpecia l ly an Humble Bee, § near the N e c k , y o u wil l 
fee the Heart beat m o i l l ive ly , w h i c h is a w h i t e p u l f i n g Pa r t i c l e . 

Within t he yellow Plufh o r Fur o f h u m b l e Bees y o u m a y f r e q u e n t l y f i n d 

a fmall wh i t i fh v e r y n i m b l e A n i m a l , ** n o t m u c h u n l i k e t h e S h a p e a n d 
0riT> of a C h e e f e M i t e . 

The W a y to v i e w a Bee's S t i n g w i t h t h e M i c r o f c o p e , i s to c u t o f f t h e 

hnd of its T a i l , a n d t h e n t o u c h i n g i t w i t h a P i n or N e e d l e , i t will t h r u f l o u t 

|he Sting and D a r t s , w h i c h m a y be f n i p t of f w i t h a P a i r of Sciffars a n d 

^ept for O b f e r v a t i o n ; or if y o u c a t c h a Bee in a L e a t h e r G l o v e , i ts S t i n g 

M be left t he re in , b e i n g u n a b l e to d i f e n g a g e its H o o k s f r o m L e a t h e r : 

-^nd when i t i s q u i t e d e a d , w h i c h i t will n o t be till a f t e r f eve ra l H o u r s , 

: IAre- AW. will. Ep. 133. Phi. Tran. No. 9-, j[ Dcrhe.m Ph. Tbco. p- -4®-
Mi. Ob. p. 4, ** Ibid. p. 20. 

you 
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you m a y qu i te e x t r a f t i t w i th its Dar t s and H o o k s by fqueez ing the Tail, 
p u l l i n g o u t the S t ing * , and prelTing i t a t t h e B o t t o m , y o u m a y likewife 
p u f h up the D a r t s b u t w i thou t f ome Pra&ice this will be a little difficult, 

T h e po i fonous Ju ice m a y eafily be found in the B a g which contains it; 
and by le t t ing the Bee f t r ike its S t i n g u p o n f o m e ha rd B o d y , enough oi 
t h e faid Ju ice may be obta ined to p u t u p o n a Sl ip of Glafs , in order to view 
the Salts floating therein at f i r f t , and a f t e rwards i hoo t ing into Cryftals j or 
i f y o u gent ly fqueeze its T a i l , y o u may perceive a D r o p of this diaphanous 
L i q u o r a t the ve ry E n d of the S t i n g , wh ich i f w iped off will be imme-
diately r e n e w ' d . 

T h e St ings o f Scorp ions m a y be examined in t h e like M a n n e r . 

T h e Po i fon of V ipe r s has alfo been v iewed by the M i c r o f c o p e , but for 

a Defc r ip t ion of this I ihal l re fer the R e a d e r to D r . Mead's Eflay on 

Poi fons . 

C H A P . X X X I I I . 

Of Animalcula in Fluids. 

S E C T . I . 

T H E Mic ro fcope h a t h d i fcovered t o u s t h a t the fmal lef t o f all 
Creatures, we have been able to t race , are t h e ylnimalcula in Fluids» 

which would for ever h a v e remained invif ib le , had i t n o t been for the AuM" 
ance o f t h a t In f ixument . 

I f Pepper, Pafte, Vinegar, Hay, Straw, Grafs, Oats, & c . or any other ve-
ge t ab l e P r o d u c t i o n be infufed a few D a y s in W a t e r , expofed all that Tim: 
to the open A i r ; they will a b o u n d wi th inexpreff ible N u m b e r s of minut-
l iv ing Crea tures peculiar to t h e m f e l v e s , b u t of var ious F o r m s and Sizes. 

W h e r e o f feveral of t h e f a m e Species of Animalcula, are frequently to 
m e t wi th in d i f ferent In fu f ions , and even in W a t e r s , t ha t have been ex 
p o f e d , efpecially in September, w i t h o u t a n y M i x t u r e fuch have been ^ 
quen t ly f o u n d there in , as are f o u n d in the Cavi ty of a Cabbage leaf, 

t h e Dipfacus, f & c . and tha t cer tainly feveral of thefe are the fame 
under d i f ferent F o r m s , fuch a regular Procefs be ing obferved in them, 
c o n f t a n t U n i f o r m i t y in their Appea rance , m a k e s it p robable that mo ^ . 
t h e m are p r o d u c e d f r o m t h e S p a w n o f f o m e invif ible volatile Parents, ^ . 
genera ted like Gnats a n d feveral o the r Sor ts of Flies, which are bre ^ 
u n d e r g o feveral C h a n g e s in t h e W a c e r be fore they t ake W i n g ; p 

of t h e m original ly m a y be W a t e r In f e f t s , o r really F i i h , fmall enoug 

* Po--M. Mi. Ob. p. 4. t Ph. Tran. No. 284. 
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be raifed in Spawn wi th the V a p o u r s , and to fall d o w n again in R a i n , and 
to grow and breed in W a t e r t h a t is k e p t . 

I t has been t h o u g h t t ha t thefe m i n u t e Flies, wh ich h o v e r every W a y in 
the Air, when they find a F lu id ftored wi th a c o n v e n i e n t N o u r i f h m e n t for 
their future O f f s p r i n g , re for t to i t in S w a r m s to lay their E g g s , wh ich be-
ing foon ha tched , the A n i m a l c u l a p roduced t h e r e f r o m f w i m a b o u t , and 
live happi ly , till g r o w n to a certain Size, c h a n g e their F o r m s , t a k e W i n g 
and fly away. 

If the Infuf ion is covered on ly w i th a f ine L a w n or M u f i i n , f ew A n i m a l -
cules will be f o u n d there in ; b u t if it ftands open it will be full of L i f e in a 
few Days : In t h e lead D r o p taken f r o m the Surface of fuch I n f u f i o n , t h e 
Microfcope will d i fcover Mi l l ions of l iv ing Crea tures . 

S e c t . II. 
Of Eels, Serpents, or little worm-like Animalcula, 

found in Vinegar and Ta/le. 

T F Vinegar be expofed t o t h e open A i r b u t a few D a y s in h o t W e a t h e r , 
it will abound with Eel-like Animalcula, reprefented by F ig . 197, two 

of which are feen at A, m a k i n g equal U n d u l a t i o n s , f o m e t i m e s f o u r or f ive 
are feen to m o v e in the f a m e M a n n e r ; at B, B, B, B, are f h e w n four o the r s 
differently coi led, they coil and uncoi l themfe lves with a f u r p r i f i n g Swif tnefs , 
at C is a Repre fen ta t ion of o n e wi th a f o r k e d T a i l . M o n f i e u r Joblot f aw 
but one of thefe in 3 6 Year s O b f e r v a t i o n : H o w e v e r , the folar Microfcope 
feldom fails of d i f c o v e r i n g f o m e of t h e m every O b f e r v a t i o n . T h a t m a r k e d 
D, although its M o u t h feems d i f fe ren t f r o m the re f t , i s not fo, b u t o w i n g to 
its not be ing repre len ted in the f a m e P o f i t i o n . T h e y are to be app l ied to 
theUniverfal M i c r o f c o p e , by t a k i n g up a D r o p of the V i n e g a r on a P i n ' s 
Head, and p l ac ing i t u p o n the O b j e f t c a r ry ing Glafs R , F ig . 2 . W h e n 
this Drop begins to evapo ra t e , their M o t i o n will be conf iderab ly r e t a rded , 
a t which T i m e their M o u t h s m a y be feen , and m a n y o the r Part iculars m a y 

obferved in t h e m . 

Some Peop le have i m a g i n e d , tha t t h e Sharpnefs of the V i n e g a r , i s occa-
fioned by the Eels ftriking their p o i n t e d T a i l s aga in f t the Tongue and Palate -, 
"Ut it is very certain tha t t h e fouref t V i n e g a r ha th none of thofe Ee ls , and 
^at its P u n g e n c y is intirely o w i n g to the p o i n t e d F i g u r e of its Salts, wh ich 
f loat therein. 

Animalcula in t h e Shape of Ee l s are o f t e n f o u n d in m a n y In fu f ions bu t of 
a different Size. 

* Joblott's Ob. p. 2. Imprimé à Paris. 1718, 
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D r . Powers o b f e r v e s , t h a t if Vinegar, in w h i c h the fe Eels abound, be 

b u t m o d e r a t e l y hea ted * , t h e y will all d ie , a n d f i n k to t h e B o t t o m . But 

C o l d does n o t h u r t t h e m , fo r a f t e r fuch Vinegar h a d been e x p o s ' d a whole 

N i g h t to t h e feveref t F r o f t , a n d w a s f r o z e n a n d t h a w e d , a n d f rozen again, 
a n d fo feveral T i m e s o v e r , they w e r e a s b r i f k a s e v e r : He alfo tells us, 

t h a t he p u t f o m e Vinegar ful l o f t he fe Eels i n to an L f f e n c e Glafs , and pour-
ed t he r eon a b o u t t h e i a m e Q u a n t i t y o f O i l , w h i c h f loa t ing on the Vinegar, 

all t h e Eels w o u l d c o n f t a n t l y c reep u p in to t h e O i l , w h e n t h e Vinegar began 

to f reeze , b u t w h e n i t t h a w e d , t hey as c o n f t a n t l y r e tu rned to i t again. 

T o f u r n i f h your fe l f w i t h m i n u t e Eels, a lways r eady for t he Microfcope 
bo i l a l i t t le Flour and Water, till it c o m e s to t h e C o n f i d e n c e of fuch Pap, 

as t h e Bookbinders a n d Shoemakers u f e ; e x p o f e i t t o t h e A i r in an open 
V e f l e l , and t o p r e v e n t its h a r d e n i n g , o r b e c o m i n g m o u l d y o n the S u r f a c e , 

b e a t i t well t o g e t h e r w h e n e v e r y o u f ind i t t e n d s t h a t W a y ; after a few-

D a y s i t wil l t u rn f o u r , a n d t h e n i f i t be e x a m i n e d w i t h A t t e n t i o n , you will 

find Thoufands o f t h o f e Eels on t h e Su r f ace t h e r e o f . T o p re fe rve them all 
t h e Y e a r , y c u n e e d o n l y p u t a l i t t le W a t e r t o t h e m , i f t h e P a f t e grows dry, 

or a S u p p l y of o t h e r P a f t e , a lways o b f e r v i n g to k e e p t h e Su r f ace in a right 

C o n d i t i o n , w h i c h will be eafi ly d o n e w h e n i t i s once f tored wi th thefe Ani-

malcula. T h e i r con t inua l M o t i o n will p r e v e n t any M o u l d i n e f s thereon. 

A p p l y t h e m to t h e M i c r o f c o p e u p o n t h e O b j e d t c a r r y i n g Glals R , 

F i g . 2 . f i r f t p u t t i n g on i t a D r o p o f W a t e r , t a k e n up u p o n the Head o t 

a P i n , fo r t h e m to f w i m in , and i f the P a f t e be t h i c k , i t m u f t be diluted 

w i t h a fuf f ic ient Q u a n t i t y of W a t e r to d i f e n t a n g l e the Eels, a n d render them 

d i f t i n f t l y v i f ib le . 

T h e y a re v e r y e n t e r t a i n i n g O b j e i t s , b u t m o r e pa r t i cu la r ly fo i f examined 

by t h e folar M i c r o f c o p e , w i t h w h i c h they m a y be m a g n i f i e d to an Inch or 

m o r e in D i a m e t e r . T h e in te rna l M o t i o n o f the i r Bowels m a y be very 

p l a i n l y f een , a n d the i r M o u t h s to o p e n to a con f ide rab l e W i d t h . 

S e c t . III. 
Of Animalcula in feveral cold Infufions of whole 

Tepper. 

B D , K , H , O , R , L , F i g . 1 9 8 . exhibi t s t h e f i r f t S o r t o f them, each 

) h a v i n g feveral l i t t le S p o t s m o r e t r a n f p a r e n t t h a n t h e ref t of their Body-

T h e R e g u l a r i t y of t h e F i g u r e , u n d e r w h i c h the fe Animalcula generally ap-

p e a r , a n d t h e R a p i d i t y o f the i r M o t i o n , p r e v e n t s u s f r o m discovering on 

* Pew. My. Ob, p. 34. 
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what Par t of their B o d y their H e a d is p laced , b u t a f t e r a li t t le T i m e we art; 
enabled to do it , a l t h o ' t hey con t inue in M o t i o n ; for w h e n the D r o p of 
W a t e r in which t hey f w i m , i s g r o w n th i ck by t h e infenf ib le E v a p o r a t i o n 
of its fubtle Pa r t s , i t g radua l ly re ta rds the M o t i o n of thefe m i n u t e F i f h •, 
and affords us fuff icient T i m e to ob le rve m a n y T h i n g s , t ha t will teach us 
to admire the C r e a t o r ' s W i f d o m , even in t h e fmai le f t P a r t o f thefe m i n u t e 
Creatures. 

You m a y then perce ive t h a t as t w o of t he fe Animalcula a re a d v a n c i n g 
Forward, one m o v i n g a l o n g t h e L i n e f r o m A to B, and t h e o the r f r o m C 
to D, in t u r n i n g abou t t h e f i r f t fo l lows t h e d o t t e d L i n e B E, and the fe-
cond moves f r o m D to F. 

You may a l fo f r equen t ly fee t h a t o f t w o of the fe Animalcula, o n e of t h e m 
will run as i t were a l o n g the L i n e G H, a n d t h e o t h e r o v e r tha t of I K, 
leaving a fmal l Space be tween t h e m , ye t too l i t t le fo r a th i rd L, to f ind a Paf -
fage, which thus inclofed b e t w e e n t h e m , ru fhes f o r w a r d s to fave h imfe l f in 
the Diredtion o f the d o t t e d A r c h towards M. O t h e r s a f t e r h a v i n g m o v e d 
along a f trai t L i n e , as H G to O, tu rn a b o u t fo fwi f t u p o n a Po in t at O, 
which is their H e a d , t h a t their oval F i g u r e appears a l m o f t c i rcular , a f t e r 
which they launch o u t w i th an ex t remely fw i f t M o t i o n t o w a r d s P . O t h e r s 
alfo having run a long a L i n e as Q R, a n d as i t were t u r n i n g u p o n the i r o w n 
Center a t R , defcr ibe feveral Circles, then f h o o t f o r w a r d s w i th an ex t r ao r -
dinary Swiftnefs a l o n g the L i n e S T. 

Fig. i g g , r ep re fen t s a n o t h e r So r t of Animalcula, w h o f e H e a d i s a d o r n e d 
with Hairs , and M o t i o n genera l ly c i rcular , called Copple Crown * . A th i rd 
Sort reprefented a t F i g . 2 0 0 . called a f i lver B a g - p i p e f . A f o u r t h Sor t i s 
a Kind of Water Spider, w i t h its M o u t h o p e n , as at F i g . 2 0 1 . T w o of 
them are repre fen ted a t F i g . 2 0 2 . c o n j o i n e d and t u r n i n g u p o n their c o m -
mon Center . F i g . 2 0 3 . i h e w s t w o m o r e o f t h e m alfo coup led as they f w i m 
in a f trai t L i n e . A n o t h e r S o r t is r ep re fen ted at F i g . 2 0 4 . in f o m e M e a f u r e 
A m b l i n g a W e a v e r ' s Shu t t l e ; its h inde r P a r t i s t u f t e d w i t h H a i r s , w h i c h 
affift h im in f w i m m i n g . F i g . 2 0 5 . exhibi ts a S w a r m of e x c e e d i n g l y mi -
nute Infedts of d i f fe ren t Sizes and Shapes , w h i c h f e rve fo r N o u r i f h m e n t to 
the larger Sor ts . 

* Johl. Ob. f. 14. 
t Thefe Names were given to the Animalcula of the feveral Infuiions, by Monf. Joblot, 

who endeavour'd to call them after the common Names of Things and Animals, to which 
'hefe Animalcula bore fome Refemblance, 
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S e c t . IV. 
Of White 'Pepper. 

T N f u f i o n s m a d e of whole white Pepper, p roduce finer Animalcula than the 
| f o r e g o i n g , b u t not in fo f h o r t a T i m e . T h e large Bag pipe of this In-

fu f ion advances and recedes by T u r n s , as it f w i m s before the Micro/cops j 
and j u f t be fore t h e W a t e r is total ly dr ied , a g rea t N u m b e r of E g g s may be 
fcen wi th in t h e m , and in t h e nex t M o m e n t t hey will be all d r ied up, and 
a p p e a r l ike a c o n f u f e d M a f s . 

S e c t . V . 

Of Long 'Pepper. 

T Ong Pepper p u t w h o l e in to c o m m o n W a t e r , p r o d u c e s Animalcula no 
lefs f u r p r i z i n g than the t w o f o r e g o i n g •, in th i s is f o m e t i m e s found an 

Animalcule f o m e w h a t l ike a Caterpillar ; and a d i f f e ren t Sor t o f Eels, from 
t h o f e f o u n d in Vinegar and Pajle, b e i n g t h i c k e r a n d f h o r t e r t h a n they, but 
do n o t l ive near fo l o n g . 

On r e p e a t i n g the fe E x p e r i m e n t s a t d i f fe ren t Seafons in t h e Year, and 
in d i f fe ren t Y e a r s , o t h e r Sor t s will be f o u n d n o t here r e p r e f e n t e d . 

T a k e c o m m o n black Pepper g ro f ly p o u n d e d , a n d p u t it in to a Glafs Vef-
fel, as m u c h as will cover t h e B o t t o m the reo f , a b o u t hal f an I n c h thick, on 
w h i c h p o u r a b o u t three o r four T i m e s tha t D e p t h o f R a i n o r River-Water, 
j l i ake and f t i r t h e P e p p e r a n d W a t e r well t o g e t h e r a t f i r f t , b u t afterwards 
n o t at al l , a n d expo fe the Vei fe l to t h e A i r u n c o v e r ' d ; in a few Days a 
l i t t le Skin m a y be feen on t h e Surface of the W a t e r , w h i c h , examined by 
t h e Microfcopc, will be f o u n d to con t a in Mi l l ions of Animalcula, at firft 
fcarce d i fce rnab le , b u t con t inua l ly inc rea f ing in B u l k , till t h e y arrive at 
their fu l l Size. T h e i r N u m b e r s t o o increafe p r o d i g i o u f l y , till a t laft the 
w h o l e Su r face o f the F lu id feems al ive. 

T h i s E x p e r i m e n t will f ucceed in W i n t e r , i f t h e W a t e r i s n o t frozen. 
T h e Animalcula r ep re fen ted b y F i g . 2 0 6 . are v e r y c o m m o n , and are de-

fc r ibed by M r . Leeuwenhoek, w h o ha th feen t h e T a i l s of f o m e of thern 9 ° r 

10 t imes longer than the i r Bodies , * w h i c h are a b o u t o n e T h i r d of an Hair s 
B r e a d t h , bu t in genera l t hey are 4 or 5 t imes as l o n g . In moving they 

* Phil. Tranf. No, 284. con"-* 
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commonly twi tch up the i r T a i l i n to a fcrew-l ike F o r m , as a t b , F i g . 2 0 6 . 
and this Sp r ing is fo ftrong, t h a t w h e n the T a i l is e n t a n g l e d , as i t f r e q u e n t -
ly is by the E x t r e m i t y , they b r ing b a c k the i r who le Bodies bv the J e r k and 
Convolution o f the T a i l , wh i ch qu i ck ly re turns to its f i r i t Strai tnefs . W h e n 
they lie itill, they t h r u f t o u t and pul l b a c k again a bearded T o n g u e , and a 
Current conf tan t ly runs t owards t h e m , occaf ioned p r o b a b l y by the M o t i o n s 
of fome Fins or L e g s too f ine to be d i fcerned . 

T h o f e Animalcula exh ib i ted by F i g . 2 0 7 . a b o u n d in all W a t e r s , and are 
largeft of a l l ; their L e n g t h is a b o u t an H a i r ' s B r e a d t h , and three or four 
Times more t han the i r o w n * , t h e y are very th in and t r a n f p a r e n t , and t u rn 
themfelves ve ry q u i c k , f h e w i n g b o t h Back and Belly, their E d g e s are a -
dorn'd with a g rea t N u m b e r of m i n u t e F e e t , feen chiefly a t the t w o E x -
tremities . ; a t one E n d the re i s a K i n d o f B r u f h r e f e m b l i n g a T a i l ; t h e y are 
fwift in M o t i o n , and by their T u r n s , R e t u r n s , and f u d d e n S tops , f eem to 
be continually h u n t i n g for P r e y , a repre fen ts one of t h e m on its Back •, b 
one on its Belly ; at c and d, is feen h o w they of ten a p p e a r in o the r Pof i t ions . 

There is genera l ly ano the r So r t of an oval S h a p e , as at F i g . 2 0 8 . a b c, 
lengthening and f h o r t e n i n g t h e m f e l v e s as Occa f ion requires , and f o m e -
times two of t h e m m a y be feen c o n j o i n e d , as at a . 

Another So r t are a K i n d of capillary Eels, t hey w a v e the i r Bodies b u t 
little, move equab ly and f low, and f w i m as well b a c k w a r d s as f o r w a r d s . 
See Fig. 2 0 9 . 

Several K i n d s o f M i x t u r e s p u t a m o n g f t t h e m , whi le they are be fo re 
the Micro/cope, p r o d u c e d i f f e ren t E f f ed t s . T h e fmal le f t D r o p of Spir i t of 
Vitriol, upon the P o i n t o f a P i n , b e i n g p u t to t h e m , t hey i m m e d i a t e l y 
tumble d o w n dead ; d i f lo lved Salts kil l t h e m , b u t w i th this D i f f e r e n c e , in-
stead of be ing f la t as in t h e f o r m e r Cafe , t hey f h r i n k in to ova l F o r m s . 
Tinfture o f Sal t o f T a r t a r t h r o w s t h e m in to convu l f i ve M o t i o n s , a f t e r 
which they foon g r o w languid and d ie , w i t h o u t c h a n g i n g their S h a p e . 
Ink kills t h e m , and fo does fref l i B i o o d , U r i n e , Spi t t le , and d i f l o l v e d 
Sugar f . 

__ There is a lfo a n o t h e r S o r t of Animalcule, f r equen t ly f o u n d in this I n f u -
of a fpher ica l F i g u r e , only p o i n t e d l ike a P e a r , as at F i g . 2 1 0 . in 

which are a va f t N u m b e r of d a r k Spo t s , in a con fu fed A g i t a t i o n , they 
chiefly turn as i t were u p o n a C e n t e r , f i r i t one W a y , and then the c o n t r a r y , 
iQmetimes they t ake a large Ci rcu i t , b u t a lways wi th their po in ted E n d 
foemoft. 

^ Another So r t r ep re fen ted a t F i g . 2 x 1 . is a lfo f o u n d in g r ea t N u m b e r s , 
they move b r i f k l y , are v e r y a f t i v e , c o n t r a c t i n g , and d i l a t i n g as t hey f w i m 
^ o t l g , they have feveral F e e t in the i r fo re P a r t s v e r y v i f ib le when t h e 
Drop o f W a t e r i s a l m o i t e v a p o r a t e d , t hey f h r i n k up i n t o a g l o b u l a r F o r m , 

* Phil. Trartf. N o . 2 8 4 . + Ibid. N o . 20 v 
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then their Fee t ( l and ing o u t , m a y be feen to m o v e n i m b l y , a , Ihews them 
at their L e n g t h , and b w h e n c o n t r a & e d . 

F i g . 2 1 2 . repre fen ts ano the r Animalculum, no t u n c o m m o n a m o n g f t the 
ref t ; its M o t i o n very n imb le , a lways k e e p i n g its f h a r p E x t r e m i t y foremoft; 
f o m e are clear and r i b b ' d f r o m the P o i n t to the th ick E x t r e m i t y , other* 
t r a n f p a r e n t only at the fore Pa r t , as at a and b. 

T h e W a t e r wh ich drains f r o m Dunghills, and is of a b r o w n Colour , is g e -
nerally fo p rod ig iouf ly ftored with var ious Sor t s of Animalcula, tha t it muft 
be d i lu ted wi th W a t e r before they can be fufficiently fepara ted , to diftinguilh 
their d i f fe ren t K i n d s ; one par t icular Sor t is f o u n d a m o n g f t thefe , which is 
ve ry rarely to be m e t wi th e l fewhere , and are f h e w n a t F i g . 213 . their 
midd le P a r t d a r k , and befe t w i th H a i r s , b u t b o t h E n d s t ran iparen t , their 
T a i l s t ape r ing wi th a l o n g S p r i g a t the E x t r e m i t y t he r eo f , their Motion 
How and w a d l i n g . 

S e c t . V I . 

Of Animalcula in a cold Infufion of S e n n a . 

A Bout the M i d d l e of July, as m u c h as could be t aken up wi th two or 
three F inge r s of the Leaves, Stalks, and Branches of Senna, was put 

in to cold W a t e r , and in a b o u t e igh t D a y s , t h e Surface thereof was ftored 
with ex t remely m i n u t e Iong i fh Bodies , fepara te f r o m each o t h e r , but with-
o u t M o t i o n . T h e Corpufc les r ep re fen ted at F i g . 2 1 4 . were t h o u g h t to be 
n o t h i n g elfe b u t Pieces of t h e B a r k f r o m the Branches of the Senna; but 
in a b o u t e igh t D a y s a f te r , t hey all d i f a p p e a r ' d , and a f u r p r i z i n g N u m b e r 
o f w o r m - l i k e Animalcula fucceeded t h e m , b u t lefs t h a n t h e firft , being 
a l ive , and f w i m m i n g a li t t le be low t h e Surface of t h e W a t e r ; one of thefe 
W o r m s is feen a t F i g . 2 1 5 . I ts H e a d round at I , its Body c o m p o s ' d 01 
e leven R i n g l e t s , the lowef t E x t r e m i t y of wh ich ends fome t imes in a Plain 
pe rpend i cu l a r to its Body. At o the r T i m e s w i th th ree r o u n d Protuberances, 
as a t M . 

T h r o u g h the Skin there appears a v e r y whi t e F i b r e , b r a n c h i n g as i t were 
f r o m each Side of the T a i l , in a f t ra i t L i n e t o w a r d s t h e H e a d , where they 
un i t e in an A r c h , as at N , F i g . 2 1 6 . T h i s F i b r e ex tends and c o n t r a c t s 

itfelf a l ternate ly , by wh ich M e a n s t h e R ing le t s a re d r a w n nearer to, or 
p u f h e d fa r ther f r o m each o t h e r ; P a r t of the W a t e r b e i n g e v a p o r a t e d by 
its f tanding feveral D a y s . A little f r e ih W a t e r was p o u r e d the reon , which 
caufed the Sk in tha t f w a m on the Surface of the I n f u f i o n to f ink to the 
B o t t o m of the V e f i e l ; t he I n f u f i o n was t he r eby re f ined , and more tranipa-
r en t than i t was before , w h i c h occaf ioned the D i f c o v e r y of t w o new Sort' 
o f Animalcula, and this in t h e leaf t D r o p t h a t cou ld be appl ied to t h e / 7 ! ' r crofcopi 




