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REA)ER ‘

HE_,,ac"’c’"ount of fowbndcrful an Infe@
(and what is there indeed in the whole
Creation, if curioufly examined, but .
would cxcite our greateft Admiration, and force
ustoadorc the Infinite Wildom of the Maker? )
I doubt not but will be acceptable to the Ingem-——
ous. Our Author, the Accurate and laborious
Dr. Swammerdam, asby his other T'reatifes fo well
receiv cd {o.no lefs by this, hath hxghly deferved
of the Lcarncd it containing fo many Curious
and New Dxfcoxcrxes It was Prmtcd in Low-
Dutch in ofars. 4y 1675. containing above
420 pages: what madeitfo large, was his fre-
- quent, Pious Mcditatxom, and Poetry upon thc‘*“*&"
various accidents of the Life, and extraordinary =
NMechanifm of thisCreature: fo mtuml aguidefuch
l’hx olophy is to Divinity; that the *A*poiﬂc lnmfclf
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« dom of God receives fmall honour from thofe
«vulgar heads, thatrudely ftare about, and with
«agrofs Rufticity admire His Works; Thofe
«highly Magnifie him, whole judicious inquiry.
«intohis Acts, aggl deliberate refearch into his
-« Creatures, return the Duty of a devout and
« learned Admiration *. .
 But the Contemplations for fome reafons arc
omitted in this Tranflation; and we here only
prefent you with the Philofophieal part, the Na-
tural Hiftory and Anatomy of this {trange Fly:
a Fly that in all Ages hasexercifed the Pens of the
moft Ingenious; but neyerany with that (/ucccl;s
and happmefs, asour Authors: SR

‘My chief defign in the Publication is the im-
provement of Natural Hiftory; which is better
written from Natures own Copy, than the faulty
‘Tranfcripts of her many Commentators. Belides,
the moft that hitherto we have had, is but the
Shell; far greater Treafures lye hid within; and
if we would underftand: how ’tis that Natur
gives Life and Motion to thefe dutomara, we muﬁi
unloofe the Cale, and take afunder the feveral
Wheelsand Springs, and carefully obferve how
fhe joyns themall together.  Not only || Phylick,
but a great part of Pinlofophy will reccive a valt

imp1~o¢cmcnt from fuch an Analyfis of Animalbo-

dics: And an Hiftory of Animals can’t rationally
be writ without their Anatomy; unlefs we

* Religio Meliciy p.m. vo. | Scothe Preliminary Difcoxrfe to the Anatomy of
the Porpcfs. '

would



: V. »
would content our felves in admiring t}
ingand Paint, and flill remain ignorant ho
they live and differ fromope another. i
. Of late feveral things have been done this way ;
enough to encourage a farther profecution of it ;.
and a great means tot, Jthink, may be, totiake »
common, {uch helps and afliltances;*as others la- .
bors and travailsin 1t, have already furnithed. The -
Anatomy of one Animal, will be a Key toopen
feveral others ; and until fuch time as we canhave
the whole ftompleated; tis very defirable to have
as many as we can of the moft different, and
anomalous.  This curious piece being ina Lan-.
guage lefs known to the generality of the Learned s
~here, a Tranflation of it was undértaken, (tho
otherwife out of his way ) bya perfon of my ac-
quaintance, who had no other defign than to-
gratific the Ingenious and Curious in thefe Stu--
dies, that are unacquainted with that Language ;
and fince this was his aim, tis hoped he may
receive a favourable Cenfure, if in all things he
have not (o fully anfwered ExpeQation.
1 doubt not but upona ftrict cnquiry we may
mect with Ephemerons here in - England; 'if not the
Paft of the Durch, whichis here deferibed,
yet feveral, other forts.  Our Jay-fly will well =
deferve to be examined; ‘and what is here per-
formed, will very much facilitate the Anatoms
of other Infects too: Which if it fhall have




- that fuccefs as to encourage other undertakers in

- fuch pleafant and no lefs ufeful Studies, how.-
ever Ignorance may deride the Curiofity, T fhall
have fully attained my aimin hariding this Tran-

--{lation to the Ingenious Reader. o

*
*

L
Edw. Tyfon, M. D.
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On the Hxﬁory of the &‘pbemeron..,

“Emm Great (‘rcatorf; PV/fdom ﬂ}cme
Both in his Foot-ftool, and his Throne,
Thongh greater Bodies make the louder ﬂO{ﬁ*, |

o < Vet inthe lefler is a VOICC
el L A Vou e, zlmuab Pall

1 /ze I nfc& world éﬂt late/ l’tzanm
Doth both his Skill and Glory too, declare,
They a Creator own
No leff than does the Sun, S
Their Rofe, their i,zﬁ? Z/Jur End, T
Sparks of Wife pow’r camprebewl. e T
Nay, ifwe Great with Small compare,
1 fudthefé Little-Heraulds #oo, Proclains |
Jchovals Mighty Name, . _ -
v 1hey tell his praife, |
And'l rop/m: to /m W /fdum razfe
That does in Little much expr e/f
Like the bt Limners art, that moft affects the leff,
L he [mallcft Ant does I?rax idence Teach,
" DoesTorelight to the Sluggard Prmc/f,
dnd here inthis Ephemeron me fee
A Emblemne both of Changg, and of Mortaht”
How flrong mnft be the Plaﬁuck foree
That the [(mall Egoscontain? -
That Woater makes not wor e,‘
A Body ﬂ/ﬂd cold;
Nay hatches *em as /. 113’ ek oot
As ncf/ 25 gentle hear of Hen, or Sun,
A thing [o frange, fo 50/4
As fearce pe r/m[).f o Author cver told, i
Or /zeretoforc was done : e ] = ‘4414;;
Truth in newmonlds is caffy,




Ard Tuture Age may more unfold,
 What fiomthe Former we expect invain,
This Treafure, wher€s enough, we from the Deep regain,
What inftinét hasthe Worm to bore a Cell
- Wherein he may fecurely dwell ?
Whafehard farey joyw’d with Eafc, and Sloth,
Perhaps does [omething toretardhis growth,
Thoug b meat be dry,yet drink there is good ffore,
Tipple ftill freaming by his door,
" Like other Watives both begot and bred,
Where Thetis fbews her Briny head,
. <nd Neprune fwazgers o'r the dead.
JVell mayboth Worm and Man that Element dcfire,
Both moiftening fo require,
Which is fo natural nought can be more,
Congenial to therr firft beginning
As roa Spider is her Spinning,
And is a means to both of getting higher.
Lo After along Subaqueous abode,
CEl s The Watry Native longs to range abroad,
Shoots through his liquor, and nofoonér [pyes
- The Stranger Element, #hé Skies,
The Poets Metamorphofis
Was n0t more fBrange, more quick than this,
Uaftripsy his burthen leaves, and then more nimbly Flics.
How many parts the Inlide does contain?
Al here made plain
And obvious to the mean’[t Capacity,
What partsthe Worm, and Fly,
I¥hat makes the Change of Name,
What partsiare alter’d,what the fame,
Into all which he that defives to pry, '

Needs now no Microfcope, buz feeswith half aneye.
7. GUIDOTT.



] life, but it proceeds from an Egg, Man as well asall -

EPHEMERI 7

orTHE

ANATOMY

EPHEMERON.
A Fly that lives but Five Hours. =~
That the Ephemeron # Prqduceq’ ont of an Egz.

i S all Vegctables broceed“froﬁ'xékpox;vn Frufti-
fying Seed ; fo is alfo the Produttion of all -
W Animals and Infe&s, viz. out of a Seed or

Egg : So that nothing we difcern to have

other Creatures. . And notwithitanding the Common
Opinion that many Infets named Exanguious, ate
chance-births, taking their original from Corruptiom,
that is, outof the motion of the moifture and warmth
which proceedeth from Corrupting matter, either in

~ Inanimate or. Senfitive Bodics,or Vegetables ; conftant

_experience teacheth us the contrary, as,among other,

appeareth in this account of the Produttion of the
Ephemeron, which proceedeth from a Vifible and




Epvemers Vit

known Seed; contrary te that.falfe opinion of men
prejudicedtothe contrary, who believe they are Pro-
duced out of putrifving Clay and Water ; asif fuch a
chance-Produitor had the power to produce a Creature
in all Ages taibe admired, and hardly by the meft In-
geolous gnd ' W ifero be defcribed. .

. This (4). plagsmaeron is 2 Four-winged creature, fur (2) 8.
nifhed with Two fmall Horns, Six Lcgs, Fwo very Fg. >

long and firaight hairy Tails, and living at’longeft in
this thapé or form but Five Hours; is found yearly in
all the mouths orentrances of the Rhine,, as the Maes,
the Wael, the Leck, and the Ife/; about Mid-
fummer flying on the Surface of the water for Three
dayes fucceedirg ; but with this difference, that thofe
which have lived and flown the Firlt day, die the fame
Evening ; and the fame happens the Second and Third
day, and then ceafeth till next Yearand Seafon when
the like happensagain.

Atthefametime the (&) Female Ephemeron being 4y 1,.¢,
rifen out of the water,and ia the rifing, having fhed Fig.1.

her Skin, and having for fome time flown, and as it
were {parted above the Surface of the water, fhe fhoot-

eth her double (¢) Egg clufter, or Ovarium in the /;)r.s, ;.
water ; after which the (4) Malealfobeing rifen out of Fig 3.

the water, and as before in the rifing having fhed his

skin, and afterwards on Land ftript another (€) thin (¢jTa. 7, -
Film, alfofhooteth his Seed on the Female Seed, and #812.

thereby fruifieth it. But how properly this Genera-
tion is cffefted, and how thefe Infefts rife out of the
* water, and how in the water and on the land they
fhed their Skins, fhall be in this following relation
more largely and circumftantially defcribed.
~ Thisvery wonderful flight of this Infet, living in
this form and fhape but Five Hours, Ihave for thefirft
time feenin a Branch of the Rhine, running by Cui-
lenborch in the. Year 1667. Iind alfoinClusins, who
hath writ of thefe Infetts, that they arealfo found at
Arnkem, Zurphen, at the Cwt by Utrecht, at allmm
: teraany



terdam, and feveral other places.” As alfothat D.de
Mey hath given a particular narration thereof, as ma

be found at the end of the Hiftorical Obfervations of
Goedaert, And not only in our Age, bt in fome
Ages paft mention hath beenmade of thefe or the like
Infects by the Philofophers, asby Pliny, - Arifforle, Ali-
an, and others, who have made fearch into the
nature of Infelts, and by whom this Infe& is defcribed

under the name of Hemerobins, Ephemerss, and Diarig,

- asappeareth in their writings ; as alfoin the foremen-

tioned Book of Augerius Clutims, publithed An. £634.
But what degree of knowledge they have had of this

Infeft, and what for truth they have recorded

thercof, will appear to thofe who fhall take the pains to
examine them according to this Treatile. ,

The Eggs of the Ephemeron being in the foremen-
tioned manner {hot in the water, andbefprinkled with
the Miltor Seed of the Male, they fink gradually, and

- are by means of the ftreaming water {pread here and

(f) Tab. 4.
ftg.x.

there on the clay or ground; as alfo for that by
their fhape, which is a (f) flattifh round, they are
fitted for a fpreading in their finking ; and therefore if
with the point of a knife you {hall%et them down lei-
furely in the water, you will find them neatly feparate
one from the other.

How long thefec Eggs remain under water unhatch-
ed, orin how many days the tender limbs of the worm
are fo far grown asto have ftrength to break through
the f{hell or skin, is very difficult to be declared, not-
withftanding by often digging in the Clay, in fearch
for them, orby keeping fome of their Eggs in a veffel
with Water and Clay, fomeknowledge thereof miil;t
be attained. It {hall fuffice for the prefent to fay, that

- the Egg of the Ephemeron produceth a Six-legged

Worm, which the Scamen and Fithermen name

Debey Aag, or Shozebaite, as hercaficr fhall be
mcnuoncd. : _‘

B 2 CHAP.

> B



CHAP. 1L

Out of the Eyg of the Ephemeron proceedeth a Six.
Legged Worm. - | '

HE Time when the Worm is hatched and
. named dag, or Wait, being to me unknown ;
I will proceed in my difcoveries ; and firtt,if after fome .
confiderable time you dig in the Clay about the places
where thefe wormsare, you will find a great number
of Six-legged and very fmall worms; whichdiffer not
in form and fhape from thofe which are bigger : 1faid,
a confiderable time, becaufe they grow but flowly, for
Ain the following year in the month of Fune, whenthe
~ full grown Worms fhed their Skin, thefe Worms' are
1 fize but of about ‘(2) one Holland inch long, viz. (4)%u. s:
y part of the length of the (4) full grown Worm. Fet.

Befides thefe Two forts of Worms fo confiderably iv,-;_ .
different in fize, therc isat the fame time alfo found in :
“the Clay a (¢) third fort, which ékceed the fmalleft (¢)Tab.1:
fort,being double the fize of them; and are ' lefs than #8*
the full grown. Befides,thofe of each Sizcand Age dif-

- fer fomewhat in length and thicknefs among them-
felves. So that whereas the full grown Worm at the
time that it 'isready for flight is about Three Holland
tnches long, the middle {ort areabout Two of the fame
inches long, and the fmalleftabout One inch.

There is alfo this further difference as totheir Age,
tharthofeof the (4) firft fize have not only no wings, rajrus.s,
- butalfo noappearance ofthem ; but in the fecond fize Fe. 1.,
the (¢) wing-cafes appear, which in the third fize. are ﬁf,{, .
fully and plainly vifible, (f) and as a flower in its bud, (/) Tab.r. -
growingon, and@s it were creeping out. Yes

AR . CHAP»
‘ . !
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Fig. 2,

CHAP 1y

1

The Worm being hatched what its Firft AGtion is, and

what its Food.

\' . . ,A Lot
AVING obferved what kind of Worm is
hatched outof the Egg of the Ephemeron, 1 {hall
next defcribe what the Worms thus hatched firft do,
and what is their Food. : | =
Itisvery requifite to know that the Worms rately
or never are found on the ground of the Rivers, or
Swimming in the body of the water, for notwithftand- ¢

‘..

ing they Swim indifferently fwift, and makea kind of -

a Snake-like motion in the water, bending fometimes
their heads downward and fometimes u ward, which

waved motion the boly followeth, yetthey keep them- _

felves always clofe the fides or banks of the Rivers, in
the ftilleft places of the water where they have their
Cells. And where the places dug for finding them are
moft Clayie, there are tﬁcy found in greateft number ;
yetare they feldom found “on the outfides of the C lay,
but they have their habitation within the body thereof,
and that in oblong round cavities which themfelves

¢ .

have made, not floping downwards, but ftraight and —

horizontal, and therefore Vander Krachtin Clutins faith

true, that the(e Infects have each irs proper Cell.

j/_Qs the Bees by an admirable and poffibly inimitable: Ll

art make their own Cells out of Wax; inlike manner - ‘
()Tab. 2. arc thefe excavated (4) Cavities like Tubes made by

thefe Worms, and digged out accord ing tothe fize of "«

. o

ore as foon as thefe Worns are-

their bodies : wherel

v
B
K 0

forced out of their Cells and have-nothing to creepon

but the Surfacc of the Farth, Iraving no fupport for the.
fides of their Bodics, they foon lofe their readinefsand:

{wiftnefs. of motion, notwithftanding they are: fiws, -
S R g ~xoundedt



.rounded with water, and by means of Swimming can
keep themfelves up;yet have I found when I hadtaken
a great number of thefe out of their Cells for to Difleét
them, that they always fell on their backs, where they

feemed to ly as unable to raife themfelves againon -

their Legs; whereas on the contrary they being in
their Tube-like Cells, move very {wiftly backwards
and forward and all manner of 'ways. And the fame
I have alfp found common in all forts of worms, thae
live in fuch excavated Cells, which move very {wiftly
-inthem, but taken out-feem to lye as fainting away.
AsI have alfo found in.the Worms which live in exca-
vated holes of Trees ; as alfo in thofe which are found in
Fruits, Excrefcences of Leaves, and inthe wart-Jike

Excrefcences of Plants. It is very obfervable thata

‘W ood-worm when drawn out of its Cell, immediately
{pinsa web about its whole body, by which means it
1s aflifted to makea new opening or Cell in the Wood,
- awhich without this fupport of its body it could not do,
-having herein need thereof to prefs its body againft it.

- The Worm out of its Cell is {o weak,that Swimmin
in the water, andrefting there a {mall time, immed:-

* ately and without order it finketh to the ground and

thgre remaineth lying on its back.

But to proceed, the Worms as fo'on as hatched be-
take themfelves to bore their Cells, the which as

is faid they make in the Clay, oblong, fometimes
- ftraight & {fometimes crooked,which they by degrees in-
large according to theincreafe of their body in bignefs ;
fo that the 015
Cells,and the young Worms in (¢) narrower.
~ To this purpofe the wife Creator hath furnifhed

Worms'live in (6) wider Tubes or (3)1u, .
Fig. 2.

AAA
(c)Tab. 2

-them with fit members;for befides that their Two Fore- Fi. :.

legsare formed fomewhat like thofe of the ordinary
Moles or the Ebe: CYwY,or Gryllo-talpahe hath al{o fur-

nifhed them withtwo Toothy Checks, fomewhat like |
the Sheres bf Loblters, which ferve them more readi-

ly to bore the Clay, Tl
1

8B




*The Worms being placed in 2’ Veffel with Clay-

mixed with fome water, you will immediately fee:

fee

them begin to make their ‘Cells; and if it happen you-
p‘rovicmcﬂg not Clay enough, they cannot m ,
defign, but will be contimnlly wrooting the Clay

through and through, and hxdinﬁ ‘under the-Clay
fometimes their head, {bmetimes their body,and fome-
timmes their tail; always endeavouring to make new
Cells.. ~
- The Fifhermen affure us from their experience that

eir -

when the water of the River falleth or runneth off,

they thenbore their Cells lower and deeper in the:
Clay, and when the water again rifeth they alfo rife
higher ; whichI judge to them moft needful, in confi-
deration of the many Lungs and Air-Vieffels in thefe-

Worms, for to fupply which they muft oft take frefh:

air, which they could not do, if:they remained in the-
depth when the water rofe. Co
I haveoften experienced that thefe Worms taken:
out of their holes and placed in wet fand, do-then-
rather creep out of'the water than go downwards to-
ward the bottom-under the fand, which they feem to:
- doas well for want of Clay, as for the warmthof the -
water which feemeth hurtful tothem. .~ - . |
Concerning what their Food is, is difficult to find
out except by help of Anatomy, which hath taught me
their Food to be only Clay : for dt what time foever they -
are opened, in their Stomach is found Clay, asalfo in:

thethick and fmall guts,- in: the fame manner likewife

is always found in'the Inteftines of Earth-worms, earth:

and fand ; of which when they have fed; they ejethé . -

remainder ina Crooked knobby form, asis to be feen:

1n the entrance of their Cells.. ~ I e
" As for the-Morhs which eat Wool and Furrj there

are two things very confiderable, and fuiting very well

‘withthis relation ; thefirft, that the Cells they make :

0 themfelves, wherein they live; and|with w%ich as.

* their houfe, ?}g}ag‘/e—like,_;they move fromplace to place,,

they, '



they make of the matter next at hand ; the fecond is,
that they feed alfo onthe fame: therefore when you
find their Cells, or rather coats or cafes to be made of
Yellow, Green, Blew or Black cloth, you willalfo find
their dung of the fame colour : So that defiring to have
moft fine Chopt Cloth, youneedbut feck it in their
dung, and it were not poffible to find finer fhred flowers
or herbs than in the dung of thofe Infects that feed on

them. Which poflibly might be of good ufe for the

better extralting the Coloursand Vertuesof Vegeta-

bles, which appeareth after it hath rained for fome

days, at which time thedung of thefe Infectsisin that

manner melted, that then walking through the Gar-

dens, you willdifcernon the Linnen laid on the ground

for Whitening, {pots of feveral colours which arevery

biard to be got outagain. Inthofe Boxesin whichthe

Druggifts and dpothecaries keep their Drugs, you will

fometimes find {fome Ounces of thefe Evacuatiops, out

of which might be extralted the vertue and colour of
the. Vegetable, whereas miftakingly they are often

fold for the Seeds of thofe Drugs. :

Like as the Morh feedeth on the fame fubftance
whereof it maketh its Cell or Cafe, {fo do alfo our
Worms; butasIfaid, this is not to be difcovered but:
by Diflecting them : which way of certainly knowing
the Food of any-Infe&t or other creature, hath notits
only ufe in thefc Infcits, butalfo in Fowls, Fifhes and
other Animals, which wemay defire to preferve and
~ nourith. And for tlic knowledge of what their food is,
we 'may in theordinary way be much to feek. It hath
alfo its ‘ufe concerning hurtful and much damage-
caufing creatures whofe deftruétion we therefore are
defiring. In this manner I find commonly in the fto-
mach of the Mole, parts of Ground-worms, which they
very greedily cat, and for which caufe alone they feem
thus to wroot in the earth. It will be therefore an ealie
way todeftroy them,, if withthe blood of a Mole you
mix fome Rarsbain and chopt Ground-worms, asex-

S © | . perience

|



perience hath taughtﬁ to gét the blood of Mol oli
offa piece of his Nofe, whereat much bloud will iﬂ'qef o

CHAP, IV.

How long this Worm feedeth : why named ug or Baiter
And how fbrong its life s, -

HA VING defcribed the Egg, the Worm, and
its Nourifhment ; the next thing remarkable will
be, to confider how long it feedeth. For notwithftand-
ing it may {eem ftrange to limit the duration ofa Crea-
tures feed‘;ng, whofe life is as to us wholly hid in the
earth and water ; yet it is not unfeafible by confidering
the differing fizes of thefe Worms. For whereas the
{mglleft fize worms after one years feeding, are in
- iength 3 of one Hofland inch ; and that the fecond fize
are then in length 1 and ? of the fame inches, it fol-
loweth by confequence ntilat' every Worm is Three
years feeding, before it is fitted for its change, at which
third year the Worm now full grown is 2! inches
long.

Thefe full fed and full grown Worms now quit

their Cells and the water tofly in the air, as follow-

ing I fhall defcribe.  Butas nocreature is without. its

enemy, inlike manner thefe Worms when they take
the water toattain their flight, are immediately preyed
on by the Fifh; and although they have'efcaped that*
danger and attained the ufe of their wings, yet are they
not free from a fecond danger, namely, of being prey-

ed on by~ Birds ; which hath given occafion to fome
Seamen, Fifhermepand other people, dwelling on the -

Banks of the Rbine obferving the fame to ufe thefe =

‘Worms for a bait to fifh with ; which therefore is the
~ C true



ue reafonawhy thefe Wormsatenamed J8g or Bai#,
and ‘Dtver A8g or Shorebsir by thofc wha live
about Wyk te Deurftede, Cuilenborch, and other places.
And from hence alfo it is that when thefe Worms are

become Fledg’d and have taken the Air, theyarein the |

aforefaid places named Tlucheich aag or Flying bait,
whereas by thafe of Rotrerdam, Schoonhoven, and
Dordrecht, theoldelt City in Holland, this Worm be-
ing Fledg’d is mamed aft, from whence that fo much
known Low-Dutch Proverb is derived; B¢t illey fo
vicht alg Pactt, they are in multitude like Haft, for
thefe Worms thus fledg’d flic in multitudes like the
falling Snow. . | | -

Atalltimes of the Year when the Seafon is fic for
Fifhing, thele Worms make a good Bait ; for becaufe
they live Three yearsin the water and clay before they
take their flight, they may atall times of the year be
dug-out of the clay inthofe rivers for that ufe. .
+. When the Fifhermen bait their hooks with thefe
Worths, they fix their hook inthe headof the Worm
whereit 1s hardeft and ftrongeft, and for that it lives
long, it is the more ufeful by its motion in the water
to allure the Fifh, to fwallow the hook.

The ftrengthof this Worms life may be difcerned
by this Experiment, that when once for drying and
preferving one of them, I'had pierced the head through
with a pin, ityetlived the next day, notwithftanding
Lhad putit the whole night before ina Veflel with U--
.+ rine for to kill it : yet neverthelefs being taken out of
their Clay Cells, and put ina Veflel with water and
clay, they live not two dayes. When thefe Worms
therefore are to be preferved, they muft only be placed
in moift fand ar wetted clay, inwhich IThave found the

“

| %reateﬂ fort to live Four days, and the {mall worms

! Eight days, but wholly under watcr they cannot {ub-
fift. ’ ,
For fending the:{éi Worms elfewhere,. there is no
bester way than to bind {ome, of the greateft l;{)llo{w
. eeds,,.,
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Reeds together,and to caufe the worms to run in t}
wherein they will remain without hurting one an-
other, which otherwife they are fubje& to do, when

moving nigh one the other ;" and this way they might

be removedinto other Rivers, as Fifh are removed.
. / : ;
o

e

« GCHAP V.,

A Defcription of the members, or ontward parts of 1he
Worm, its Colour, and Natwre. S

)Y aftri&t examination of the Worm,I find it diftin-
guifhed into Fourteen annular incifures or divi-
fions, whereofthe Firft containeth the Head,the Three
following the Breaft, and the laft Ten the Belly, with
s appendant Tails. =~ '

In the (4) Head are obfervable the (4) Eyes cover-
ed withanentirc fimooth Film, having on each fide its
brufhy hairs. Whenthe Worm fheddeth its Skin,
this Film fheddeth alfo gradually from the Eyes, which
eyes when the worm is fledged appear likea net, Some-
what lower under the eyes appear the two tender and -
fharp-ending (BB) horns, which are as it were di-
ftinguifhed into feveral Joints. Next appear the ©
Toothlike fheres or cheeks which conftitute the Beak,

- at whofe beginning underneath appear- feveral other

hairy and filmy parts,which have fome fimilitude with

thofe foundin Lobffers and Prawns. i e
At thefirft ring in the Breaftare joyned the (D) Two

foremoft legs, in which is obfervable their fhape and

their Joints.  Their fhape is fomewhat like thofe crea-

feer have their ftrongeft motion outwards, whereby:

tures which wroot inthe Earth, and therefore thele

like Mofes they may the better dig away the earth.
-. o C 2 | Every -

N
\




. Every Leghath four joynts and one Nail; the firft:
joynt is joyned to the Breaft ; the fecond joyned to the
. firft, isfomewhat bent, as isalfo thethird ; butwith- @
all of amore. horn-like fubftance than the other, and
having finall poiats fticking out like teeth of afad Red
colour, and with many hairs on the fides. The fourth
joint is very fmall and armed with a Nail, in which -
are very neatly phced the fmall mufcles with their in-
fertions, which very curioufly move the joints of the
horn-like bony legs, o
At the Second ring of the Breaft, being the third
of the body, which {eemeth moft properly to repre-
fent the Back, and which is covered above, and under
with a horn-like bone, appear faftned the (D) fecond o
pair of Legs, containing each five joints, and one
nail, here and there befet with hairs. Soméwhat more
backward‘a.ﬁpear oneach fide the. (E) knobs, or wing- ¥
-cafes, in which are inclofed the firft pair of wings :
Thefe are here and there jnterwoven with Air-vél%cls
which appear on the outfide like common. Veins,
ar - Nerves. When the Worm, 1s read{ for fhed-
ding its Skin, thefe inclofed wings neatly and curi-
ouly folded appear through. thefe inclofing films or.
ca.cs., . ‘
At the Third Ring of the Breaft being the Fourth
of the Body, appear the Second pair of wings which
are m’uch.({naller, and wholly covered with the firft
pair,-which alfo in amanner cover the laft pair of Legs,
containing alfo each five joints and one nail, and befet
with feveral hairs for adornment..
The Firft Ring of the Belly,or the Fifth of the whole
body, appeareth {mooth and even, without. conjun-:
&ion of Legs, Wings, or ought elfe: To the Six fol-
lowing Rings on cither fide of the Belly are neatly ad-.
jOyne& (#F) the always tremhlingand moving Gills,  rp. i
- with which according to C/utius the Worm {wimmeth;
but miftakingly, for thefe. farts are truly the Gills of |
this Worm :_ in Crabs, Lobfters, andthe ’Seeﬁatltlgg,
: which.



S—— SN st s
Ry P ; g .

»which in many things agree with the form of thefe

Worms, are found the fame parts, and placed almoft
in the fame manner, however with this difference,

that in the: Lobffers and Crabs they are inclofed in the-

hard Scale-that covereth its back, and that in themv

they are placed higherin the bOdfvx thanin our Worm,

asitalfoisin the Zeehaeten. In the Figures of Kracht

are Twelve of thefe Gills, reprefented on cach fide,

- but by miftake, for there arein  all but Fwelve, viz::
Six oneach fide. T e
The Eighth and Ninth Rings of the Belly, or the:

Twelfth and Thirteenth of the Body, are wholly-

fmooth and even,but the Tenth Ring ofthe Belly, and-

Fourteenth of the Body is adorned with (G) three hairg |

and buthy Tails, befides two crooked appendices whic

in the Females are not {6 vifible, and in the Males have:

fome other appendices. -
- As tothe Colour of the Worm, the finalleft are of:
a pale Blue, fomewhat inclining to Grey, which ra-.
ther proceedeth from: the tranfparent Inteftines, than:

from the true. Colour of the Worms outfide; alfo the:

eyesinall thefe Worms are a Brown black, and the
Black is- fpeckt with pale Brown {pecks, the whichac-

cording to the age of the Worm grow blacker. - The:
Beak of thefe Worms. is pale, with fad red teeth, as-
- arealfothe Twotooth-like Sheres or Cheeks,which are:

asit werea part of themouth : the hornlike bony parts-

of the Legs and the Nails of the feet, are likewife a

fad Red.

The angs which as.it were bud forth change gra- i
dually from a Pale into a“ Yellowi “olour, whichin

time further changeth into a Brown blue, till atlength: %
it becomes of a Brownifhblack. . The whole Wormin

time attainetia pale Yellow, and-'the Blackifh- {pots.

ea its back, which conftitute. the upper parts of the: =

cllv, are gradually changed into a deeper Colour.

(OTat.o, . INEXtin thisWorm is to be confidered the Sex. The' L
#g.1, (4) Male hath its Eye in: largenefs double: to that:

©ofy
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of the (#) Femaje. Thebody of the Male is commonly
much lefs than that of the Female, which accordin
tomy obfervation is the fame in.all Infeéts, and is fo
contrived by Nature, or rather by the Omnifcient God
of Nature, that for the great number of Eggs the Fe-
male beareth,it might have a fufficient containing place.
The Tails of the Maleare the longeft ; befides they
have three or four other appendices which in the Fe-
" male are hardly vifible, and of which {ome appear on
the fides, and fome under. The Male reprefented in the
firlt Figure of the fecond Plate is the biggeit I have

( 6‘) Tab. «,
Fig. 3.

‘ever feen, notwithftanding of Females many largerv-

are found, AP

. «Congerning the Nature of this Creature, - pretend
to little expenience thereof, only I can aflure you that
among all the diverfe forts of Infects I have been ac-
quainted with, I never met with one better natured
and more harmlefs than this; for how often or how
much foever it is touched or handled, it feemeth always

“todewell pleafed ; and left at.reft, it immediately be-

taketh toits work of makingitsCell. Only I have ob-
~ ferved in the fmalleft fort, that when they are handled
* fomewhat too hard, they bend their head toward their
breaft, and thereby make themfelves asic.were ftiffer :
Among all its a&ions, none is more ftrange than the
motion of its Gills, of which it hath on each fide of
its body (¢) Six, which are moved foorderly and con-:
tinually trembling, thatit is admirable.

(c) Tab. i;
Figoi.
FF, .
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TA&M v;gf the inﬁr)rd parts of this Inﬁc’f. .

v

H AVING deferib'd the Egg,.the Worm, its.
. 4 X Nourifhment;& duration of Lif,its outward parts.

and its nature ; Icould now fitly proceed toits Change ;.
- but for that this Changeis fo extreme fudden as con-

filting alone in the fhedding of two Films, and fome
members, I judged it better for the more clear un-
derftanding of the difference between the Infe& fivim-
ming,and the fame Flying, (that is,between the Worm
and the Ephemeron) hrft to confider the inward
parts, the rather alfofor that we. difcern the fame
partsinboth formsof thisInfe®. .. . -

And now that I have undertaken to defcribe the in-
ward parts of the Worm, and thattoefiedt it, I’ en-

- terin a path untrod before, yet will I'not with Clutins,

bewail the want of Books Treating hereof : for befides. |

that Nature it felf beft difcovereth its wonders, and

the Books are o far only to_be received, as they agree -
“withthe truth of the natural appearances of things ;

I'therefore pity thofe who depending onthe experien-

ces of others receive alfo therewith their endlefs un-
truths, and therewith deceive their Readers. = Second-
ly it is impoffible, 1.1 the variety of Experiences, by
our Conceptions and Reafon alone to keepthe Yight
path of truth, and with a clear Judgment to palsa

e

true fed
for that we find the moft certdin E xperiences not agree-

ing withour judgment, or rather prejudice, - to be ob- -

ftinately reje€ted: wherefore I'appealto the Experi--
ences themfelves, notwithitanding I might complain,-,
that for want of a fufficient number of Worms,Teould:
not Anatomize their parts to a full exanefs, norto»

tence on the-obfervationsof others ; the more -
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myown fatisfation. But afterwards I have learned
that the Works of God are unfearchable and incompre-

‘henfible asis his Beidg., Wherefore we need not fur-
ther fearch into thefe his Works, than with admira-

tion of our ignorance in the fame, to Praife and Love
their Maker.

That I may as much as is poffible clearly reprefent
my Obfervations, 1{hall withal defcribe the manner I
have ufed in the Year 1670. to attain the true Dif

-{ection of the parts of the Worm, for I will at no hand
~ cither deceive my felf or others. But before I proceed

to the defcription of the Inteftines, I fhall to affift the
memory, in fhort, enumerate all the outward part
obfervable in the’ Worm, and then, which are the ia-
ward parts in the Male, and which inthe Female.

The outward parts of the Worm are the Head, the
Scull, the Horns, the Eyes, the Teeth, the Beak, the
Tongue with its hawry Films, which appear in the

Worm in the fame manner asin the Loffer ; the Breaft,

the Legs, the Nails, the Wings, the Belly with- its
appurtenances, the uppermoft twelve Gills, and the
under ten Finns, the Tails with their appendices,and
laftly the openings of the Air-veflels under the breatt.
The Inward parts in the Male befides the Bloud and

the Films, are the Mulcles, the Fat, the Stomach,

the Guts, the Lung-veflels, the Heart, the Medulla

{pinalis, and the Seed-veflels.

In the Female having the fame parts, isalone this
difference, thatin ftead of the Sced-bladders or Mile,
is found the Egg-clufter, whichis inclofed with thin
Films, throughout woven withvery many air-veffels. .

But whereas for want of a {ufficient number . of

Worms, I have not exaétly enough examined the-in-—-

ward parts of the Heéad and Eyes, 1 fliall therefore
{peaklittle of them, asalfo of the parts of the Breaft
which for the moft part is filled with the Mufcles of
the Legs and Wings. \ )

-When




- 'When a Male Worm (ealily ad
largenefs of its eyes) is placeg mall Deal boarc
covered either with black paper or linnen which oot
teth not, with its belly upwards, and there fixed with
avery fine Needle, youwill find immediately iffue out
of the wound in the Skin,a thin watery moifture which =
s thetrue bloud of this Worm, however it appeareth =+ -
notof a Red colour as in Earth-worms, in which, as -
~ in Four-fooged Animals it is Red. To-epen the Skin,
there is nothing more fit,thana veryfharp and fine fmall
Sciffers, for thatthe Lancets, although never fofharp,
arc not in this work ufeful, for they alwayes tear up
fome of the parts and ftrain-them afunder ; elpecially
when they are of unequal hardneffes. . -
When with a fharp fine Lancet, or the point of a
fharp grounded Needle,you leifurely and with patience
feparate the upper Skin from the under parts, then ap-

peareth immediately the under Skin very thin and
tilmy, which; raifed with difcretion, the Mafcles of the,
Belly appear, and not only thofe Mulfcles which extend -
in aftraight line from one Ring of the Body to the
other, but alfo ‘thofe which are placed oblique, and
tran{verfc, and others alfo which fer#e to the motion
of the Gills, the fecond Filmappearethalfo like threads,
and feemeth to be faft joyned with the forementioned
Mulcles. | o

Next the Mufcles, appeareth and is faft joynéd o
thema very fine apd thin Film, which I judge to be
the Peritonenm, above and under the {ame appeareth = -
the Fat, which is compoled of fmall and very thin
White bladders, which' contain in them the true Far,
inthe form of a liquid Oil; when thefe bladders are -~
viewed without a Micrefcope; it-would-eafily be judged -
they werethe Fat ie {¢lf, whereas they are but as the
thinand ext-eme tender Velicles thereof, which con-
tain that liquid Fat.. Likeasitisalfo in man, and-all —
other bealts, as will appear when thefe Fat-containing
Vlicles, whichare of alike proportionate magnitude

Cfhall




!ha]l be view’d by a chroﬁ:ope lec y‘v‘o'unger the
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they are named by Anatomifts Anmuler ot Conmiven-
zes. Somewhat lower where it formeth the ( E)thick
Gut appear fomewhat long ftrokes, which are very
neat and lively, like fomany long and extended Muf-
culous threadsin the hollow thereof, ‘which agrees -
fomewhat with the oech, which in four-footed Crea-
turcsisa part of the Paunch; next followeth‘the ( F)
ftraight Gut which appeareth very neatly pleated, til
it extendeth as it were out of the body with an indifie-
rent opening at that end by which the Excrements are
fent forth. )

The (C) Stomach is placed between the 4¢b and
sth Ring oi’;e body, where with the thin Gut it takes

6 7.8 up all the remaining part of the Belly, as the 6, 7, 8,

% 9,10,and 1

10,11,

Rings, whereas the three laft of the body

12,1314 as the 12, 13,and 14#h contain the thick and ftraight

Gut. Like as the Stomach is furnifhed with a great
number of Air-veflels, {o alfo are the Guts, and efpe-
cially the ftraight° Gut, and that chiefly iin that part,

() Tab. o, Where it is furnifhed with («) two MufCles for pref-

.

Fig.1. i, 1ing out its Excrements,

And becaufe the Wormis fed with Clay, the Sto-
mach and Guts commonly appear filled therewith. This
Clay doth almoft always appear through the Stomach,
the Guts,and alfo throug’h the whole body,but it is moft

“vifible through the back; by which tranfparency of |

" theWormsbody, it hapneth that the Worm at diffe-
v tenttunesappearcth of diflerent colour®, according to

/

K

.

the colour of the Clay it feedeth on,viz. Paler,
Greener or Wanner ; or more or lefs digefted or chang-
¢d in the Guts, . o | '
When the time approacheth that the Worm is to
Change into a Flie, then appearethno Clay at all in
the Gues, the fame alfo hapneth in Wood-worms, the
Worms of Bees, Silk-worms,and feveral other Infelts,
which at the time of their Change become as clear and

tranfparent as Cryftal, and fome other Infeéts arc thus
tranfparent during thejr whole life, {othat their Veins

3
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and Inteflines with the motions of the fame within:
their body can be clearly difcerned. o
Among the inward parts of the Ephemeron, are very

O J .
confiderable the (2) Lung-pipe, the Air-pipe, or (4)Tib
Wind-pipe, as the fame part 1s named in Birds, Beafts e o

and Man ; this Air-pipe or veflel is not conftituted of

one {ingle trunk, as in the forementioned Beafts and

Man, but of two chief Trunks, which are placed on
cach fide of the body, curving Snake-like, and that
not only in the Breaft, asin dur bodics, butalfo inthe
Head, the Belly, the Legs, -and the Wings ; fo that
the Stomachand the Guts, together with the Mufcles
“and Sinews, are as it were fed with Air, which truly
is very wonderful, for that the Reafon for which it 1s
fo formed, is to us wholly incomprchenfible; - and
teacheth us that God in the incomprchenfiblenefs of
his works is to be adored. A

The Fabrick of the Lung-veffels in this Infeét, as
in allother Infetts I am acquainted with, is conftituted
~ of inpumerable {tiff and curled-like parts, which in the
form of knotted Ringsare joyned together, and {o clofc
wnited by means of very thin films drawn over them,
that they very fitly contain the Air in them, and fend it
to all the parts of the body backwards and forwards. -
- When the Worm fheddethits Skin, Ibelieve, the
. Lung-veffelsalfo fhed a Skin, notwithftanding I have
pot yet feenit, forat thattime when I hapned to make
thefe obfervations, I knew not of it. In the Silk-
worms is this fhedding of the Skin of the Lung-veflels
{o conﬁderaLIe, that all humane underftanding muf}
ftand anazed thereat: for in that very {fmall time
when the Silk-worm . fheddeth its Skin, feveral hun-
dreds of Air-veffels in its body alfo fhed their Skins,
being very thin films,all made up of thofc Rings before-

mentioned, which would feem incredible in the Rela- .
tion if I my felf had not feen it diftinétly,and had fhewn

it allo to others.

/
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~""The Colour of  thefe Lung-veflels is a Pear] colo
fomewhat Grey, which as they come to change their |
Skin, changethinto a clear and fhining White, for
which caufe they are much Whiter in the Flies than in
the Worms ; they fpread throughout the wholebody, -
to Communicate Air to all the parts outwards and in-
wards, fo.that thofe two great and remarkable (2) Air- -
veflels, which appear placed on each fide of the Worm,
fend to all parts of the body their Branches, asin the
Head ( BB) to the Nerves and Brains; in the Breaft -
(CC) to the Mufcles ofthe Legs and Wings ; in the
Belly (DD) to the oblique and ftraight thread-like
Mufcles. Asalfo to the ( EEE) Medulls Spinalis, to
( FFF) the Milt or Seed-veffels of the Male, to (GG).
the hairy Gills, to (4) the Stomach and (¢) Guts,
to (II') the ourward Skin, to ( KK) the Film of the
wings, to (4) the Egg-clufter in the Female, to the
Film (MY that covereth the Egg:clufter, to the
(e) Eggs, astheyare taken out of the body,and to the
(f) heart. |

I have had much trouble to difcover the outward
openings of the Lung-veflels, for they open neither i
the Mouth or Throat as in other Creatures,and for that
Reafon they leflen gradually as they nearer approaclt
the Head,whereasotherwife they ought thereto widen,
after a long{carch they feem to meto have their open-
ings, under and in the fides of the Breaft, almoft in
the fame manner as I have afterwards obferved it i
Grafboppers, where thefe openingsare eafier to befeen ;.
but here in our Worm, by reafon of its living in the
Water and Clay, arelefs, and therefore more trouble-
fome to difcover. In the Silk-worms thefe openings. -
af the Air-veffels are more vifible, for they have Tenon:.
cach fide of their body, viz. Eighteenlargeoncs, and:
Two lefler, which laft not having any Brown fpots are.
not {o vilible, and never appear clearer to-fight. thaw
whenthe Worm {heddeth its Skin, when out of alt:
thefe Twenty openings of thefe: Air-vellels the fhed
Eilms thercofmay he feen toffue out,, © Kromw




From thefe Obfervations, appeareth very cleatly
the reafon why our Worms rife higher into other Cells
whenthe waterof the River increafeth, forthat {ome-
- times they muft draw frefh Air,and breath, for which
caufeit may alfo be faid, that they follow the falling
water, left they {hould betoo much dryed up by the
furrounding Air, and that their veflels through the

dripping out water might be in dangcr of clofing.

- Thefe Lung-veflels are beft difcovered- when the
Worms havebeen dead for fome days, and that their
inwards are become blackifh, for then they appear
very clear to the fight, which happens for that they
they are of a Pearl colour, andlike new boil’d Silver,
and alfo for that through their ftiff and hard matter of
which they are made, they are not {0 fubjet to rot,
for whichreafon alfo at that time they better keep their
Figure and roundnefs.

~ When with a Microfcope you view thefe Worms
on their Breaft and Belly, the whole belly feemeth as
interwoven with Silver-white veflels: But now to
know truly whether they contain Air inthem,lay them
only in a drop'of water, and then clofe or prefs them
with the point of a Needle whereby the inclofed Air
will prefently appear ; when thefe Creatures are Dif-
{fe@ted under the water, and that with fine Sciflers
youclip off fome of their.Lung-veflels,they rife imme-
diately to the Surface of the water, which alfo do all
the parts of the veffels broken off; with their ends up-
wards ; in adried Worm Diffeéted, thefe Veflels are
“very ealily difcovered, becaufe by their curled-like
Rings they remain conftantly open, how much foever
the other parts dry up. : =

Onc of the moft remarkable things obfervable in
thefc Lung-veffels is the great number of them ex-
tending to the (4) Gills whereare (PPPP)three chicf
of them reprefented as cut off'; the middiemoft is al-
vavs (LL)black, iwhich notwithftanding juft inthe
middie appeareth tranfparent White, the other two

appear
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appear on each fide of the middlemoft which is Bl

il i P N O

and_they fhoot out a great number of 'Silver -w
Veflels, ( GG ) 1n the Gills, which veflels“are not v
vifible by their Colour, bf' reafon of the very bright a

pearance of the Gills, which arein number Six (f )
on each fide of the body, and arepure fhining White,
under the fame, 'on each fide are the Five (¢ ) Finns of

- a Yellow.Colour with which the Worm fwimmeth. .
RRRK

I had made {fome othier Obfervationsconcerningthe
Gills and their Veflels, which are miffing, and which
I cannot now find, and the Contents of them is wholly
out of my Memory ; {o that Fremember not what is
the ule of (§8)that Feather-like hairy part which is feen
undet the firft and uncut pair of Gills,as alfo whether it
is found under the other Gills, what Communication
thofc Gills have with the Lung-veffels, and the (4)
Lung-veflels with (77) the heart, I know not, {o
that I can relate no more thereof than what is repre-
{ented in this Delineation, where all the Air-veflels
about the heart! are not reprefented, to prevent confu-
fion, only fome are reprefented whole, and the others
(V) ascutof.

I havealfo in all my delineations, not obferved an
exact proportion as to the fize of the parts, for that
ﬁ:emeg to mea too tedious labour and of {fmall ufe; fo
that I have delineated one part fomewhat larger than
the other, ncver thinking to have made thefe my Ob-

fervations publick, till T had anew more examined

them all over, which I alfo afterwards found more ne-
ceflary, as well for the greater knowledge I afterwards
attained concerning the parts of Infefts, and alfo a.

greater readinefs in the Anatomizing of them, butthe:
kind Reader is defired to pardon what is wanting,
whichI am confcious is very much; andwhois able

in many years to defcribe this Infe€, andthe wonders.
therein obfervable, whichis the reafonthat I Commu-
nicate it thus to the world ; the more for that I now am:
refolved to addi¢t my thoughts moreto lovethe Crea-

- e



tor of thefe things, than'to admire him in his €rea-
tures.- ) "

as it is in Silk-worms, the Worms of Bees, Wood-
worms, Caterpillars, and other like Infelts, hereand
there itappeareth fomewhat (XXXX) fwelling out,like
- as in Silk-worms, and noted by Malpiohins, and from
~whence he concludeth, but not rightly,- as I conceive,
that in the fame Worm {hould be more than ore heart;
I have {cen this heart move in the Ephemeron, but very

The (2) heart appeareth Apléced above in the back-‘(éq) Tib. 4.
ig. 4.
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diforderly, and what I have here reprefented in the

Figurc is but a part of ir, and I have wholly forgotten
in what part or divifion of thebody it is placed.

The (6) Medulla Spinalis in this Infett,is like thatinall 512 3.
the other forts that I have yet diffeCted,very wonderful £

and obfervable ; it contains Eleven Swellings Oblong
and Oval, the Firft of which reprefenteth the Brains
where the ** Optick Nerves very vifibly appear
fhooting ferth in the fame mannerlikeas the other
Nerves of the Body fhoot out from the other Ten
Swellings, butin greater number from the upper Swel-
lings than from the under. Hereand there the AMedull
Spenalis appeareth very ncatly faftned as it were with
(X X)) bands, whichare made partly of an horny bone,
and partly of a Sinewy fubftance.as s chiefly appearing
in the Breaft, where the Medrlla Spinalis fhooteth forth
very ftrong Nerves to the (4¢) Mulcles which move
the Leggs and the (46) Wingsin like manner as it
_dothtothe (e¢) Mulcles of the Gillsand the Finns.

Zz
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(cc)Tab a.

Out of cvery Swelling or Node of the (d) Medulla Figs.cc

Spinalis fhoot always two very ftrong Nerves which
joyn in the next Swelling, and enlarges the fame
whereby the Medullz Spinalis appeareth throughout as
if Split and Gaping; batasit 1s naturally Y!accd inthe
body. that gaping appearcth not, for whereas there
the arifing Nerves lic clofe one to the other, they feem
no- gaping, as Tab.4. Fig. 6. may be {cen where t'i
Mdnla Spinalis is reprefented, as it appeareth naturaliy
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(d) Tab. 3.

Fig. 1,
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inthe body, asallo the Fourteen divifions COrrefipn d-

. ing to thofe of the body in which itis placed.
When you would fee the: Medulls Spinalis without
“hurting the Worm, you muft blow the fame up with -
Wind from behind, whereby the Swelling Gues wilf
‘prefs fo ftrongly againtt the tranfparent Skin thar you
may very conveniently fee the Natural pofition, or ~ °
-fhape thereof, and that as well without at With a Mi- . =
crofcope, butthisis chiefly praticable i the Male,
Asall the other parts of the body have their Aw-
veflels, 10 hath alfothe ddulla Sprmalis, and chat in a
great number, fo that even the Brain and the Nerves, |
receivea contintal vefremhmentof Air. Whether it hath -
Veinsand Arteries I have not {eeny yet I firmly believe
it 5 burin the Silk-worms T have feen it very plainly,
viz, feveral Veflels and Veins iffuing out of the hearr, .-
which I filled with a Coloured Liquor, notwithftand=—
ing Tcannot hitherto certainly affirm whether theyare
Veinsor Arteries. T o
(T 55 Concerning the (a) Seed-veffels, or Genital parts,
Fig.1. — thcy are as vilible in the Male-wormt thé day before
FEFEE e fheddeth his Skin, as in the Male of the Ephemeron,
whiclhath fhed his Skin ; on both fides of the Stomach
and the Gutsappear thefc Seed-veflels, which wholly
agree with the Mile of Fifhes, notwithftanding like
the Sced-bladders in men, they arc fomewhat crump-
led and Pipe-like in fhape. b | e
In which they alfoagree with the-Seed-bladders of
fome Four-footed Animals, as with the Moles, Hedge-
‘hogs, and thelike. The fhape of thefe Seed-veffels are -
teFFF - (FFFEEY oblong, taking up the who’le‘bclly as may
befeenin the Figure thereof, where fonfe of them is -
reprefented without the body and fomewhat greater =
than that in the body, thofe Veflels contain a very
white Milky liquid fubftance which is the Seed, the . -
Wodels themlelves alfo are very white and conttituted
¢ thin Filin; having here and there many Air-veffels -
N careravoven in the fame, | i
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In the nethermoft Rings of the Belly appear two
other (4) partsalfo, as it feemeth 1Eaertaining'to the (4) 145 1.
Seed-veflels, which feem to have the fame opening Fig. 5. dd
with the Seed-veflels, and withthe (e) Guts, whicE
I could not {o exactly obferve when I made the Dif-
feftion, for that a great number of thefe Infe&ts are
requifité tobe opened, to repeat the fame fearch, and
to find that in the following which could not be found,
or was omitted in the former, but this number of thefe
/Infe&ts isnot always attainable. - : o
The (&) Egg-clufter inthe Female is double, and (6)Tab. 4.
rlaced inthe'e Infeéts in the fame 'manner as the Roe ¥ 3
11 Fifhes, When with a fine tharp-pointed Sciffers the, |
S*in ofthe Belly is alittle clipt of, J’le (¢) Egg-clulters () Fig.1.
appear immediately, whichare placed on-eachfide of 22
the Flank of the Belly. Inthe middle between the fame-
appear the (ff) Stomach,and the Guts fhining through, ff
but fomewhat darkly, which are indifferently faft
joyned to (MM M) the Filmsof the Egg-clufters ; araras
the Stomach and Guts appear the clearer b?%low much
they are more filed with Clay, their nourifhment ;
whereby alfothe Eggs are more vifible, whichby that
difference in colour appear the Whiter.
This double Egg-cluiter is fupplied with an innu-
merable number of Air-veffels, which are as it were
knit together with a thin Film, enclofing the Egg-
clufter, and by which tho'e Air-vetels aré condulted
to theenclefed Eggs.When thie Film is feparated by the
point of a fharp and a well cutting Needle, and that a
part thercof withthe Eggs is laid ina Spoon with wa-
ter, the Eggsimmediately fejarate one from another,
and there rcmaineth a tender bunch (4 ) of very thin
Veins as their Fibres, Pearl coloured, which Fibres 1
conceive for the moft part to be conftituted of Air-
vellels, g o
The (2) Magnitude of the Egg is fo{mall, astobe () 1ib4.
hardly vifible, and therefore ought to be viewed by a £ *:
Microfcope, being laid on Black or Blue paper whi»clll
o | much

8

(4)Tab.4
Fig.7. 8
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" much affifteth to the clear 'peyrz'c:‘eptnon,__-df‘;"" mo
The Form of the Eggis a flattifh round andoblong, -
and inclofed 1n a reafonable ftrong Skin, which viewed

" Epbemeri

through a Microfcope appears cloudy; its Colour is

White, like the inward Film of an Egg-fhell : The
{malnefs of the Egg feemeth tobe the reafon why the -

Worms are Three years growing before they come to
their full growth and ready for change. B

CHAP, VIL /

"

al”

Signs of the Worms bein ready for Change; what is hurt-
ful to it 5 andtowhich order of Natural Change it per-
" taineth. ~ - =,

@,

4
7

TH E common-pre't:ee‘dinfg figns of the Worms ,
cafon of the year, -are a -

Change at the exa&
Warmand dry Spring, aMild Winter, little Rain and

Snow, anda foft gliding water. The particular figns
that the Worm will foon fly, are the {welling’ of -the
Wing:-cafes on the back, whichat that time attain-a
thicker and rounder form than formerly; wherebythe =
- watery Gluinefs which otherwifeis found in theWing-
cafes 1s now become tougher and thicker, {o that it =~ -

now beginneth to attain the-fhape of the Wing, and

(b)Tab.s. appear fhrough (&) thetranfparent Wing-cafes.

Fig. 2,

Thele [igns are yet more apparent when the Colour =

44 of thef¢ inclofed Wings change from a Pale Yellowifh
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into a Grey colour ; and yct: more certain, when the
Wing-cales can be ﬁpmrm.d from the Wings, without
hurtmg them; as in Tab. 3. (hbh) 1s reprefented,
where the Wing is rep rc{ultert at large with its natoral
.but rarc plgatmos

Afurther ﬁrrn thercofis, whcn DifleCying the Worm
the Eggsare found to be tull grown, lmrd and Oval,
and allo when the ourward cafe may be dcaxly {upaxa-
ted from the Worm and thcrdvj caufeit to atrain the
formof the ﬂ)m” It or Fphemerci.

At this tine all their Inteftines are cleared of all
f_hccs ; the Stomach and Guts containing nothing but
t”ﬂ'vf'p'?vgnt uid purttied liquor, which the further from
Cheage they are, the more Clouded and Coloured
they are tound ; tlxmr Colour being fometimes Ycllow-
i, and fommmu datk and Rutfer; at other times
thereis found backward inthe thick and firaight Gura
lirtle Clay, whereas being now ready tor Change,
they are very clear and tranipmult.

That which retardeth the Change of the Worm,
Lillcthit, and hindrethits Change, is 2 hard and long
Winter, much Snow and Ram, whereby their Cells
are clofed, broke, or covered with Sand, wherebv they
come torth both fewer in number, and later in the one
,‘arthqnthc other. They are alfo hindred by too-much
drought, which forceththem to ledve their Cells, and
bﬂm;m.\‘ ones, fromall swhich may be difcerned what
hindereth or furthereth the Worms growth,

I\m'n water and other Infects arc tmmd to beinfelted
with ILice; " which extendeth fo far, that cven
no Creature hvi ing citheron Land or Water, that hath
wot its peculiar Loul: ¢, which feedeth on its ‘bloud and
moifture, even from the great Whale to the fmall Ant.

From what hath been now related of the Signs of
the full growth of the Worms Wings, it ¢l arlv ap- -
pearcth to which of thie Four Orders of Natural
Change, or [low growing on of the Limbs it'pertain-
eth; viz. to the Secand Order, for all the Infelts there-

unto:
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unto belonging, change in the fime manner like
Worm : Which Second order of Change is, Thar

Worm of the Ephcmeron having guitted its Egg or Shell.
comes forth a Six-footed Worm, and by nourifbment re-

ccivedy increafcth in all its Limbs to afull growth ; fothat L
now on its back appear the Wings budded out 5 nutil it
begrownito a Nympha, which lofeth not its motion, and

afterwards attaineth the (Hape of 2 Flying Creature, by the

[bedding of its upper Skin or Coat, whereby it now becometh

fit for Generation.  As of this and other like Changes
Thave treated more at large in my Treatife of Infects,
where Ihave enumerared a great number belonging to
this {ccond Order. . ; ' -
Augerins Clutses fuppoleth that our Worm Changeth
intoa Nyaohe of the Third Order, and then like the
Nympha of the Silk-worm it lofeth all motion, which
healfo reprefenteth in Figure, although in truth it is
otherwifc; from whence may appear how'eafily they
maybemiuttaken, who declining the Truth of Experi-
ence, only depend on their own Reafonings or the
Alhrmations of otheys. '

CH'AP VIIL

Tis how wonderful a manwner the Worm Changeth into the

Haft or Ephemeron.

H E timc of the Worms Change being come,and .
their Wings in their (4 ) Cates, having attain-
§ 444 ¢ their full ftiffnes and Colour, and that.the Worm.

- 1s forced as it were naturally to a Change; all the:

Wormsthus fitted and prepared, leave their Cells, be-

taking themiclves te the water, and out of the water:
to flight, which commonly hapneth in the Evening:

£

T




30 . Epbemeri Vita,

between the hours of Six and Seven, as I have obferved
itin the year 1671, the 132k of Fane. ' .
Thofe other Worms that have not attained that ma-
turity and growth remain yet in their Cells, but thofe
that have quitted their Cells and betaken themfelve
to the water, make all the {peed poflible to attain thl
Surface of the water, which the one attaineth {ooner

thanthe other, and then each Worm () immediate- (4) 1.
ly changeth into a (4) Winged Creature, which Fi. =

- —

i

Change or fhedding its Skin is o fudden, that by the (6) Fig. .

ftricteft obfervation 1t would be judged thatthey flew
through the water as they are. |
All the Infeéts that I Kithcrto am acquainted with
have a certain time by the God of Nature allowed
- them, to ftretch out their Wings and to dry them be-
fore they betake themfelves to flight : and notwith-
ftanding the conceived King of Bees, like our Worm
{uddenly leaveth his Cell, yet not before he hath for
f'ome time in his Cell fpread out his wings and dryed
thcm. :

But on the contrary our Haft or Ephemeronis almoft |

in the fame Minutea Worm and a Fly, for where you
caft your Eye on the Surface of the water, and per-
‘ceive the water to bubble, you fee them as it werce
flying out of the fame. ' ,
When in a Boat you lyccrofs the ftrecam, you may -

beft perceive the bubling of the water,and therife of the
Worm changed intoa Flie, out of the water ; buthow
{wift foever the hand is in Catching the Worm yet
fwimming in the water, yet canit not bring it un-

fledg’d to fight ; but if you bruifeit a little about the

Breaft you may bring it unfledg’d out of the water,
which practiceis wholly neceffary if you defireto view
it unfledg’d and in its Skin.

But how this {fudden expanfion of the Wings can be
cficlted is ftrange to confider, for that they have nei-
ther Mulcles nor ]ofnts in the midft, beingonly necat-
ly foulded and pleated together in their cafes, and

which"
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which in a very fhort time muft {hed another Film, -
but how ’tis is difficult to anfwer ; for my Concepti-
ons were that thefe Wings ought to have been furni-
fhed in their middle part with Mufcles and Joints as
we find in other Infets, by which means they very
neatly fold up their Wings in a fmallroom, and by
means thereof alfo expand them again ; as is chiefly |
obfervable in the Ear-worm,_ ‘p‘;;w}jsog-ﬁm,- which hide-
very large Wings under a fmall Shell or Cafe, asifthey
had none atall; and like as the Ear-worm by means
of Mulclesand Joints placed in the midft of its Wings,
can fold them in a fmall compafs-in manner like the
wings in our Worm,and {uddenly expand them again :
Iconceive the fame need of like Mulicles and Joints in )
the wings of our Worm, but it hath otherwife pleafed
the great Creator who is variousand wonderfulin all —
his works, and not to be tyed to the fame meansin-
effeting the fame thing in the one as in the other..
~ Butyet tofay fomething of my own obfervation in:
relation to the Kvift expanfion of its Wings, I' conceive
that the water prefling on all fides, and being warmer
on its Surface than in the body thereof, may muchaffift
to this expanfion, by reafon that the bloud at that time -
moving from the heart to the wingsy to aid or efe&t
that expan(ion, by the warmth may receive a- more vi-
gorous motion ; as for inftance, when one hatha Vein.-
opened in his foot and holding the fame in warm ‘wa-
ter, by the warmth of the water his bloud becometh:
mor¢ briskly moved and runs fwifter out.. Soalfo.
while all thebloud and moifture of this Infett when it
{fwimmeth andfheddeth its Skin is briskly moved, the -
furrounding water may be very affiftant to add to the
motion of the inclofed moifture, and {0 caufe a-more -
“vigorous expanfion of the wings - Thereforeif atthat
time tg)eir Wings are hurt or cut, they foon-bleed to.
death, "or at lealt the Wings flag and fpread no more. .
And as affiftant to the ready. fpreading-out of the: ~
wings isal{o the Air whichis conveighed iato them by ¢




ﬁreat number of Air-veflels, which may be ufeful to
tiffen them, and caufe the moifture to exhale out. If
- the Wing of the Worm when it is ready for flight b
cutoft and laid ina {mall veflel with water, it will im-
mediately {pread it felf in the fame till in a fhort time !
it be fully expanded, that it would be ready for flight ]
if it were but dry and ftiff. I have feveral times reite- {
rated this Experiment, and thereby learned in what
manner they do expand, for being laid, as before, in
the water, (4) Firlt the great folds do open, where- (1 5;
upon (#) the Wing by degrees becometh extended in Fig. 1.
its length, and then arc expanded the (¢) long folds of (b )I"jr,.)zi.é.' \
the Wing very wonderfully, till at laft the (4) Wing rig.a. 1
fpreads out ir its full dimenfionsas is reprefented in the PRI
(e) Figure of the Infet according to the life, but the i) rig 1.
‘reprefentation of the Wing in its folds, and the man-
ner of unfolding was taken by the help of a Micro-
{cope.  When the Wings are "yet in their folds their l

- Colonir isa dark Grey,but as they expand they become :

lighter Coloured. o .

The manner of the Expanfion of the Wings in other |
Infetts is quite different from this laft mentioned as in .

thofe of the Dragon-flie, or the Libellz or Perla, asalfo
the Tipula terreftris or Culex Maximns, and the Locnffa

or Locuft, which Infets have their Wings placed in
their Cafesin a very crumpled manner, being neither
long-wife folded, nor again, Snake-like, asin our
Worm, for which reafon their Wings are expanded
with more trouble, and require moretime thereto. -

~ Inthe Schoendapper, che 1BIthens, or the Capels
eng (which are fome (orts of Butter-flies )is yetanother
manner in the fold of their Wings, for they are clofe
rumpled together, {o that no pleats, folds or rumples l
appear, and neither having in thetr middle part or -
‘ﬁ‘deSaffo Joints or Mufcles, ashath the Ear-worm, as
beforcis mentioned : belides theWings of the Capelien
are beautified with' an infinite number of {mall
Staly Feathers, which are {0 curioufly placedbo'nc

~ : - ——above
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(4)Tab. 5.

Fig.1,

(b)Tab. 7.
k.,

(c)Tib. 2,
Fig. 1.
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(4)Tab. 5.
Fig.x,
Tah 6.
Fig, 1,

the Mufcles, the Arteries, Veins, Nerves which fe-
& E . . - i I: ‘ ’ A “H,“ L ‘Q].'V 47

.

- would deferve an intire Treatife : fo'“w;gde’rful 3
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when the Wing is expanded, th

wifdom of the great Creator feen in thefhape of thefe
Wings, indeed what would ot be wonderful of
which heisthe Author? -~~~

The (&) Ephemeron Raving thus quitted the wa
endeavoureth withall poffible fpeed to attain a regiu_g 5
place on land, which having attained,it there (6) fhed
deth a fecond Skin, a very thin Film from its whole = -
body, viz. from its Head, Breaft, .Belly,- Legs, Tails,
and Wings. And this fecond Skin fhédding on land
differech from the firft in the water ; for in the firft
Skin-fhedding the Worm lofeth wholly its former
fhape, whichit doth not in this fecond fhedding.

In the firft Skin-fhedding, the Skin of the Worm_
burlting open on its Head & Back,fuddenly falleth from
its body and it as fuddenly betaketh to flight, but with-
al lofeth confiderable parts, (¢) all the Gills on both
fides with the Ten Finns under them, befides thefe
Gills thus fhed there remain no hairs, which difappear
{o intirely as to leave but very fmall Signs or points
thereof, which onthe fide of the Belly make a kind of
a fmall lift. It loofeth alfo (C) its Teeth or Sheres, -
the fhape of its ( DD) Legs, the ( E) Wing-Cafes,
the (G) Tails,&c. Sothat by this Firft Skin-fhedding,
it cometh forth wholly like (4) another Creature. -

But although this order or method is very difficult,
if not impoflible to be obferved, in this fo fudden
Change of the Worm ; ‘yet may it with much eafé be -
difcerned, ifof 4 Worm thus ready for Change the
Skin be flowly and with Art and Caretakenof; for =
then the {hedc{cd Gills may be clearly feen remaining
in the fhed Skin ; alfo there may be fecn the remaining
points thereof fticking out in the Flie ; there may allo
be feenin the Skin the pits in which they ftuck ; in the .
fame s allo vifible the fhed Skins of the Air-veflelsof

w I
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rate one from the other, like ripe fruit that falleth
rom the Tree. j :

Further, whereas thé Flie in this Fir(t Skin-fhedding
hath all its Joints and parts more extended in length,yet
* the horns barely fhed their Skin without any further ex-
trufion, and become much tenderer and fhorter in the
Fly than they were in the Worm. But more confi-
derable is the Change about the Eycs, for the horny
Film ofthe Eyes which in theWorm appeared evenand
fmooth, after the Skin is {hed in the FFy appeareth like
a Net, being an aggregate of many Eyes. The Legs
and two Tails after the Skin is fhed, Kecome doublet
length, and the third or middle Tailis alfo fhed with
the Skin. ‘ »

W hen I fay that the two Eyes in this Infeftarcmade
of an Aggregate of many ﬁnaﬁ Eyes, which in fome of
thefe Infeéts, Ihave foundto be 6 or 7000. and in fome
Infes fpread up and down their body, s in Spiders,

and-the Scorpion Flie, it muft not therefore be con-
ceivéd that they arein Form or make like the Eyes of
other known Creatures, or men, for inthefe is found
~ no Humour, but from every Globular partition of the
" fame iffueth a Sexangular Filament which terminates
on the Net like Film of thefe Eyes, and thatin the
Nerve and Brain, {0 that the manner of {eeing in thefe
Infe&s is wholly different from what itis in us,in whom
it is eJected by a Collettion of Raies in the Eye, butin
them by means of a Collettion of Nervous Filaments,
which whenthey fee are only touched at the ends of
their Convexities by the Vifible qualities and Raies of
Light and Colour, as I have mentioned at large inmy
Treatifc of Bees.

Concerning the fecond Skin-fhedding of the Ephe-
meros which foon fucceedeth the firft, it is obferve-
able that the Ephemeron in feeking a refting place for
to fhed its fecond Skin is wholly incurious, refting on
. whatfpever 1s inits'way, whether Wood,Stone, Earth,
* Beaftor Man, and it is thuseffeted. I

: : t




(4) Td’. T
Fig. 5,2,

(b) Tib.7.
Fig. 1,

4

It fixeth its Feet armed with fharp Nails on what

it firft lighteth on, then being feized as with a cold

fhivering, the Skin fplitteth open in the midft of the
back in the horny integument of the fame, which
{plit increafes forwards fo far that the Flie can put
orthits head,. then it (2)) draweth forth its Legs out -
of the Skin, while the Nails of the feet remain faft
to that whereon the Flie had taken hold, which Nails
remain with the fhed Skin, and thereby further$ and
facilitate the ftripping thereof| Firft the Head and Legs
are drawn out of the Skin, as you would gull your foot
out of your Shooe, or Head out of a clofe fticking Cap,
and then the Skinis drawn off the remaining parts of
the body,by turning thein(ide of the fame outwards, as
we ufually flea EeFes, or pull off a Glove the infide
outwards, and when the Skin is half way over the
Wings they are like (#) captivated and bound, and’

~{oremaina {mall time without any perceptible motion :

the remaining part of the body in. this fecond Skin-
fhedding is confiderably extended, and the Tails be-
come a third part longer than in the firft fhedding,
fo that the Tails and Legs at the firft fhedding which
became a Third part longer than before ; are become in
this fecond fhedding ! longer than they were in their
firft fhedding, which yet is more confiderable in the
Tails, thaninthe Legs, for becaufe it is compofed of -
many hollow Rings which by extrufion  thove one
from theother, and thereby this ftretching out is more
vifible in them than in the Legs which only lay bentin |
the Skin, and by the {hédding thereof become extend-
ed in their full length. Further the hairs which in the
Worm did thick befet theTail,do ftand now inthe Tail
of the Flie more thin fet, and are become finer and thin-
gil:, for that they have now alfo twice fhed their
ins. : | :
The Ephemeron having now a Second time fhed its. -
Skin flyeth again to the water, on whofe Surface it

fiyeth {portingly, fometimes higher fometimes lower,
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Sometimes fwifter fometimes flower, and betweemr |

whiles refting on its Tails beateth its Wings together,
in the mean whileits Tails fupporting it w hich are hol-
low and befet with hairs, and being fill’d with Air,
drive and Swim the better on the water without
finking, the whichal{o happensto other Infeéts which
by mcans of hairsin and betwecn which the Air being
inclofed they eafily Swim on the Surface of the water
as afipeareth in the Worms of the Gauar and Gadflse, yet
remain not thefe Tails always.thus filled with “Air,
but become empty thereof ifa pin be run through them
to dry them, for by that means the Air iffuing out,
they fall in lank and crumpled : there is yet another
reafon that our Flic thus lightly .driveth on the water,
which s, ‘that in its body it hatha fine bladder filled
with Air, except it be faid to be‘the Stomach, now
only filled with Air, which I cannot ftri¢tly fay, having
not fully fatisfied my {elf therein. |

~~To proceed,this is here obfervable, that the (4) Male (1.,
twice {heddeth its Skin, and the (6) Female but once Fig:.

which I cannot confidently affirm, yet have not hither-
to obferved ought to the contrary, for this caufe the
Tails of the Female arc } fhorter than the Males. An-
other and more confiderable difference is, that the Eyes
in the Male are double in largenef(s to thofe of the Fe-
male ; the third difference 1s, that the Gold colout of
the body draweth domewhat more to Red in the Male,
* than in the Female. Add hereto, that to the great
Tails of the Male are four Appendices, which appear
like crooked Tags, which in the Femaleare not {o vi-
fible. .
The Ephemeron- Copulateth neither ia the body of
the Water, noron Land, norin the Air; only the
Female{hooteth her Eggs on the Surface of the Wa-
_ ter, on which the Male fhooteth or cafteth its Milt or
‘Seed'; to which end poffibly it is provided with larger .
Eyes, thatit might thebetter difcern the Eggsof the

- Eemale in:the water.. As. in like. manner many.forti “
| (2}




. of Fifh, without any -Cdpulatidn.; caft their Seed in

the water, .which’ they ‘eje&t ‘not all at once in

one body, but fparfedly as loofe and feparated Seeds.
That the Ephemeron Copulateth not in the water ap-
peareth hence, for that they come not out of their Cells .
till fuch time as they.are ready for Change, except
they come out to take Air, and it were impoffible for
themto Copulate in the body of the water,. for that
they cannot keep themfelves up in the water witheut |
conftant motion ; for at any time ceafing their motion

they immediately {ink to the ground, where they have.

nofirm abode, till they have bored themfelves new
Cells. Add heretoas the ftrongeft reafon, that no In-
fe ever Generateth till having fhed its laft Skin, at
leaft not by any obfervation of mine. o

Neither do they Copulate in the Air, asmayeafily -
be perceived at the time when they flie ; as allo that
itwere impoflible for them to Copulate in the Air,
in confideration that after the laft Skin-fhedding the
Legsof the Male are “extended. to that length that
Clutins judged them to be horns.  Confider alfo what
requifites areneceffary for to Copulate flying in“the
Alr, asis obfervable in Flies, and chiefly in the Dra-
gow-flie, which perform .the A& of Copulation very
wonderfully flying inthe Air. | |

I conclude therefore my Obfervation, that ihe Epbe-

meron never Copulateth either inthe water or in the

Air, but only that the Female-baving fhed its Eggs in :
the water, the Male fheddeththereon its Milt or Seed’
asbefore is faid. ~ All whicivin that fhort time oftheir

lifeinthis ftate is effeCted in that hafte and fwiftnefs.

- thatitis impoffible to make anarrower fearchtherein,
During the wholelife of this Flie it eateth nothing;.
as is common to many other. kinds of like Infefts, and:
1a fome others, this not cating continueth for {ome:
wecks, yea months ;. .as in ¥rogs, Lizards,® Snakes.
and Camelions, as I have abferved. o
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98- Ephemeri Vita.

What I have thus obferved concerning the Genera-
tionof the Ephemeron, is very confiderable, but yet
that is more confiderable in the $»sif, whereof each
is both Male and Female together ; which I doubt
whether itis foin any other Animal. And although
there are many Relations of thofe they name Herma-
phrodites, yet doubt I whether ever any fuch hath been
feen. I opened once a Child reputed for fuch, but well
examined,it was found a real Female ; notwithftandin
that above the Female parts it had a rifing,out of whic%
it evacuated its Urine, which hapned for that it had
. 0o Urine-bladder, and the paffageof the Kidneys for

evacuation was in that place, which caufed the eafic-
believing and not conlidering people to believe this
Child was of both Sexes. Among the Beesare Males
and Females, and a fort that are neither ; that we name
among them the Kyng, isa Female ; the Breeder which
1sa Male, and the common Bee which is ncither. The
fameisalfoamong Ants. Again thofe Animals which
grow faft to the Rocks, or live in hard Shells, and
fo remove not from their place, muft needs have ano-
ther manner of Generating; all which compared
with the Generation of Vegetables having both Sexes
in the fame body, and the power to Generate without
Copulation, we may obferve that the Omnipotent

God can produce the fame thing by feveral means and
ways.

CHAP.
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Horw long the Ephemeron liveth, and what i is which

/uﬂenetb its death.

H E Ephemeron a‘;befox‘fé’ is faid, flying up ana

down on the Surface of the water, livethin that-

ftate but between 4 and g hours; that is from 6 a
Clock, or half an hour after in the Evening, till Eleven
of the Clock in the night following ; which I have
obferved by inclofing one in a Box in my Chamber,
and with fome careobferved the time of its life ; inthat
very fhort time they all die, and that which is obferva-

ble, none of them all die a natural death on Land ; for

affoon as they have fhed their fecond Skin,, immediate-
ly they flye to the water.

Befides that thelife of the Ephemeron in the ftate of

a Flie is fo fhort, aninfinite number die ere they come
out of the water, being devoured by the Fith; and of
the other whoefcape that danger by flightout of the
water, many are devoured by the Ses-Meawes, Swal-

fows, and other like Birds, while they are {hedding

their Skins and flying ; and having efcaped thefe two

dangers, if in theirflying they come toonighthe wa-
ter, or playtherein ontheir Tails, they are caught by
the Fiflh ; and flying too high in the Air they are caught =

by the Birds.

< oa i NERN
When tke Epbemeron is fledz’d, “then arcthe Rock

G which feed thereon very fat, and of a fiveet and plea-
fant tafte, as Dr. Nie, Tulp Burgomafter of Hmferdans .

hath aflured me.

If the reafon be asked ( the forexrimr-rntiri)ﬁed danger&

excepted ) of the fhort life of this Flie, it is to be cons

fidered that the Eggs in the Worm, while yet in. the

water are perfet, {0 that as {oon asthe Flie by fhedding f



TET Tl »
e

its Skin, and extending its membersisas it were New-
born, the Eggs are ready for ejeGtion. Add hereto
that thefe Eggs when firft hatched have no need of the
Parents care as in other Animals: and becaufe the
only reafon of their Change into a Flie feemeth to be'
for Generation, which effetted, the Flie dyeth ; and to
this endit is for three years growing inthe ‘water and
Clay, in the form of a Worm, asaifo tothis end it
“Changeth its Form into a Flie, till having caft its
Seed, itendethits life. | \ “ :

Other Infedts, as the Flie of the Sizk-worm, which
are longer-liv’d, appear with their Eggs yet very im-
Ferf’e& and weak, and bear,them {0 long, till they are

Life.

Someother Infetts, although intime they lay their
Egps perfett, asethe Adnes and Bees, whercof the Fe-

year about 6 thoufand Eggs, and yet they dye not

- male-Bee, vulgarly named the King, layeth in.one -

then, for they muft feed their young, ‘and daily with
much care and labour provide them-food ; which la- -

bour and Care not being the duty of their Males, they

foon dic after they have Generated, or elfcare mifera- -

bly kilPd by their Conforts. .
%So that it we fhould rank all Animals,the Rationalor

Man not excepted, under one of thefc Threc forenamed

Ordersof Living; we fould reduce Man under the

Third fort; for 12 or 13 years pafs, beforc Man is.
fit for Generation ;- andalfomore number of years are. .
required for the Second, Third, s¢h, 10th and faft

‘Birth : thereft of the years are required to the neceffary

Education and Inftrution of the Childten. So that =~

ard and fit for cjection, and then they alfo end their .

all well confidered, we may fay, that for Ge

the Begiuning, Middle,and end of Man’slifg, =~ > - o

v

neration is”

"CHAP,



CHAP X

The Ephemeron does flye Three days, and fometimes on

the Fourth day. Other forts of Ephemerons.

EA

+1HE ‘Ephemerons, as was faid at firft do flie for

Three dayes on ‘the Sur’face of the water; but
with this diftin&ion : that thofe which have rifen ma
thoufands of them out of the water, and flown the

firft day, dic thefame day: living out of the water in,

the whole but about Five hours ; onthe Second daya
great number rife again out of the water, and flye and

die the fame day,and o on the Third day ; andthenall

ceafe till the fame feafon the next following year.
The truth hereof is known to many perfons, who

live near thofc Rivers, who fee thefame yearly ; yet I

have feen them alfo flie the Fourth day, but_ in no
great number ; asonthe Fifth dayalfo ; andtherefore
I'judge thefe Worms were later fitted for flight than
thofc that flew before ; or were letted by ficknefs or
otherwife.” As allothat thofe which appeared fooner,
were fooner fit for their flight; and for this reafon I
fee not but that the Ephemeron might appear fome few
days. {ooner or later than the precife time ; for thatby

experience it is found that they {fometimes appear about
14 days {Soner or later, according as the feafon ofthe

year is more or lefs agreeable,

The other fort of Infets have almofta like fet time
~for their Change, -tvhich being come they cannot hin-
der, as Thave often found, and have indeavoured. by

feveral ways toretard their Change but-in vain ; for

the time being come they will force 1t forwardalthough:
by the endeavoured obftrution, it prove their hurt or

deftruttion :“at which-time notwithftanding by thefe
endeavoured obftruttions their Limbs are focomprefled,

A,

' "1 “\-w-w

. AR . that

o



that being dead all the pleat-folds of their inward and
hidden parts may eafily be examined, which is of no
fg}allu e for thofe who labour in the fearch of thefe
things.

If all whatis hitherto related of the Ephemeron be
well confidered, the faying of Monfer will prove'true,
viz. 'Epnuseoy ffve Diaria mirabilis Mufca eft, frve for-
mam [tve vite brevitatem [pectemus. "Thatthe Ephemeron
is 2 wonderful Flie if its Form and brevitv of life be
confidered ; but what he farther faith thercot; as alfo
Aldrovandws, Fonftonus and Ciwtins, with thofe other
Writers that have writ thercof, agrecth not much
with truth ; except that the Infect they have delcribed
be fome other than what we have delcribed ; for there
are different kinds of Ephemerons, only 1advife that

whoever inthefe matters defireth truth, that himfelf .

feek it in nature, which exceedeth all Writers, and
#eacheth us morein a minutes time, than in years can
Be learned in Books withouther. Nature is an open
Bbook, . in which her wonders are more intelligible than
in the relations of men {ubjet to many miftakes, from
which I acknowledge my felf not free.

I wondered to obferve inthe book of  Augerins Clu-
tins that the Ephemeron of Dortman is'only drawn from a
weak Memory or fancy;which obferved byGoedard who.
was informed by many obfervations of that kind,he hath

endeavoured to mend,by hisown conceit and judgment, - -

but very badly,for he hath changed nothing therein but
w hat le judged to be mifhaped ; havingleft the whole
draughtwhich was firft made onlybyMemory,asitwere;
whereby appeareth how inconfiderately the error com-

_ mitted by the one hath been endeavoured to be mended

by the other : which for that he only endeavoured todo
by his conceit, hath confquently doubled the crror,
for that he endcavoured to make it to appear more true-
.like, and yet he acknowledgeth never to have {een
the Infect. Wherefore the great Harvey hath well faid,
Ex fenfu permanet fenfatum ; ex permanentis fenfati fie

MEMOTIA S,



iplici mem

memoria : ex mult orid eaéperientiu .
OMRALa COMMURIA, COYRitionts certiffima primffid.
Atthe time when I was fearching an
the nature of this Infe&, I havefeen feveral forts of
Ephemerons, but 1 have never {een that. of Boefnagel

reprefented by Clutius, and which alfo is to be found

inthe Figures ofthe faid Poefnagel, except once in
the way to ®ieverneet I found the Nympha thereof,
which was hurt by being trodden on, 1 judg’d it
then tobe derived from a black and toothed Water-
worm which hath a thick rumpled Skin, and arrived
to its full growth, leaveth the water, and ¢reepingon
land, there changeth into a ANympha; which in time
attaineth the fhape of the Ephemeron reprefented by

Poefnagel, and afterwards fhooteth again its Eggs in

the water. That there are alfo other forts of Infetts, -

and alfo fome kinds of Ephemerons which I can fhew,
as among other, fome forts which I have met witk

and caught in Framce in the River Loire by Sanmenr,
~which in fhape differ little from thofe with us, only
much {maller. I have once {een the fame Flicin great
troops ; chancing to walk one Evening on the Bridg
over the River.by Saumenr; fome of thole which flew
had yet faft on their Tails, the Second Skin which they

were fhedding, with which they flew to and again

over the Bridg; I cannot rclate more of this fort ;

nor of the other forts, of which I have kept fome, and
-of which there are none which live fo fhorta time as

dothour Ephemeron. Some of thofe kinds live longer .
than others do, which caufeth me to conclude that

there are yet more differences to be obferved in them ;

and therefore that the Writers are not wholly to be~ .
rejelted that write fomewhat of thefe, and other like.

- Infelts they have feen in other Countries, not wholly
agreeing withour Ephemeron : and it would be a great
prefumption m us to conclude otherwife, for God is

endle(s 1n the variety of his Works, which notwith-
A o Gz2 . Atand-

examining -

ab experi-

entiaratio univer(alis ; defnitiones & maxima, five axi-




“ftanding they here and there ‘différ in fome accidents,
-yetinthe chief parts they all agree, which is one of
Gods greateft wonders in nature; fothat it might'be
faid that he had Created but one Animal hidden under
feveral outward fhapes,and endlefs wonderful dccidents.
Being inthe year 1670. in the Village Sloston by
Amfterdam in the month of Fune, where as T walked
towards the Evening throughthe Fields, I met with
fuch an infinite number of {mall Infefts fomewhat big-
ger than Grars, whichrefted on my body, that I was
even covered thercwith. Every one of thefe while reiting
on my body fhed a thin Film, which done they imme-
diately' repaired again to the waters, where they, like
the greater Ephemeron {port above the Surface of the
water:  The Original of thefe Infelts is not much un-
like that of our Ephemeron, for that they allo live in
Ditchies and Trenches of water, which alfo at their
fet times Change by fhedding two Skins; the one in
. the water, the other on Land. The Worms of this
~dmall Ephemeron ditfer herein from the greater, in that
they live not in the Clay, or in Cells, but on ftony
and Sandy ground, and arc therefore of a ftronger
Contftitution, than the larger Ephemerons, and their
- Skinagreeing more with that of the' Lobffer and Prawn,
They have alfo on the fides of their bodies Gills and
Einns, when in the middle of Summer if you take a -
ftone out of the Rébine or Leck, asalfo out of fome In.
land waters, you wiltHind fome of thefc Worms™ fit-
ting thercon ; which is alfo found in other Countrics
and Rivers: as I have found in the Loire, the Seine,and
atherRivers of France: W hereby itappcareth that there

are many {orts of Ephemerons, and that thercfore thefe -

Authors are not to be rejefted-when they defcribe an
Ephemercn differing from ours. Thefaid Worms with
what I have befides reprefented of the Ephemeron,] can
for the mo(t part fhew any onc to the life ; for that I
bave hitherto kept them by me,for a clcarer demonftra-
tion of what I have writ, -

: ' THE.



Exgpl

The Firlt Table.
Fig. 1. .
IN the Firft Figure is repre-

Jented the Worm one year

old, being in length Sof an
Holland ixch; it appeareth
wholly withour Wings or any
Jignsthereof s it hathom each fide
6 continnally moving Gills turn-
edover on its back each againft
the othrer 5 whereby the 1o under
placed Finns may be clearly feen.

al
-~

Figure
in the [econd Fignre is répre-
[entedthe Worne Two vear old,

in length 1% of an ‘Holland

inch ; the figns of its Wings or

their Cafes, wherein the Wings
are inclofed, appeaiing ; thetwo
uppermoft of them, much bigger

than the tro lowermoft 5 it hath

. ats Gills in a difereat manner -

tnrnedover its back, than in the
fir/z‘ fauregwhich I thercfore nore,
Jor that all thefe Werms are re-
prefented to the life, and withal

to fignifie how wonderful the mo-

anation of the feveral TasLes.

tion is, which theywithout ceafing
make with thefe conftantly trems

bling Gills,

ke

- between the length and thickneff

Figure 3:

I the third Figure i repre-
fented the Worm Three years
vld, inlength abont 2 Holland

inches, but among thofe-of this -

age there is much difference be-

of the one and the other. The
Worm here réprefented is a Fe-
male, and one of the d/'malleﬁ fize
of that Sex, which difference of
Sexis-to be difcerned in the exes,
which in the Femalessare msuch
fmaller than in the Males ; the
Wing-cafés, in which the wisgs

are inclofed, appear now very-
plain, ﬂ()hvit‘,/)]f'zmﬁ”g the upper
pairfomuch cover the under pairy.
that at firft fizht they

fible, éxcept the uppormoft- are.

are not vi-,

e

liﬁedr?z‘, here is alfo reprefented,

very clearly the 6 Gills, omeach:

fide of the body turncd over the

back, whereby the undermofb Ten
Finns of each fide aremade vifi-

ble 5 arthis tme thefe Gills are
aever-without motion, yeaevem:
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" The Explanation of the leveral Tables,

-out of the water, wbere;’/e‘ar'e fome
have judged that t
[wims by the help of them : But

T judgethat is performed ‘07 by
them,

the Finns,as I have named
laced under them ; while for ma-
wy reafons Ibelieve that the up-

permoft, which 1 name Gills, and .

which agreewith the Gills in Fifb,
do cool the bloud in this Worm,
as is done in Fifh.

" The Explanation of the Se-
cond Table,

Figure 1.

Ere is reprefented one of
A X the biggeft Maleworms,in
whick all its parts are very meat-
dy and diffinitly reprefemted,
a5 its L
- A. Eyes double in fize to thofe
of the Female.

* BB. The horns with their dif-

- fering Artienlationsor JFoymts.

C. The Sheeres, Beak, or

toothy Cheek-bones, wherewith

they root up the earth. ,
DD. The Firft, Second and
Third pair of legs with their

]Olﬁb‘.

like atender flower in its bud,
FF. The always moving or

zrembling Gills which aye fbining

azd pure white, and befer with

R
A\\

Wores-

thoufands of fine hairs like Fur
the [ame 4,"{ here very meatly re.
prefented. The Finns.in this Fi-
gure are mot vifible (being co-
veredby the Gills) but are al-
ready reprefented in the firft and
third Figure of the firft Table.
G, The three Tails, befet
with Brufbie hairs, with their
Tag-like appendices.

Figure 2.

The lony hollowed Ceﬂ} in the
Clay in n)f;gicb the Worm liveth,

‘woveth creeperh, &' 5 fed,almoff

in themanner as theWorms of the
Bees in the combs or wax-cells,are
here reprefented.

AA. The Cells of the greateff
Sort of Worms intheClay.

BB. The Cells of the fmalleft

W orms.

The Explanation of the
3dand 47h Tables.

I have in both thefe Tables
ufed the (ame letters, for that the
“Explanation required it ; as alfo
for that they reprefent the entire

. diffetion of the Worm ; [o that
E. TheCafes of its Wings in- what letters are wanting in the
- which the firft pair are inclofed,

thivd Table may be found in the
fourth : as alfo thofe which are
wanting in the fowrth may be

found in the third,

Expla-




Explanation of the 34 Table.

" Figwe 1. .
 AArIHe Lung or Air-veffels
of the Wormwhich are

two very remarkable & conftantly
open Air-veflels, compofed as it
were of [ome thonfand of curled-
like /lq/

conveyedto all the inward parts
of theWorm ; the fame are placed

on botl’ fides, the length of the

Worm, andwaved Snake-like.
BB. The Air-ve[lels in the
bead of the Worm ;. the fame are
branched out of the two firf} mesn-
ticned great wveflels, AA, and

run tothe Brain and Nerves,
CC. Branches of the Air-vef-
 felsrunning to the Mufiles of the
Breaf. ‘
“ DDDD. Branches of the Air-
veffels running to the Mufcles of
the Belly The (aid Mufcles are re-
refented on the other fide of the
god],'wba//j void of ve(Jels, where
the oblique afcending Mufcles in
Jome manner cover the fbraight

Mufeles; the ufe whereof is to

“move therings.of thebelly 5 for  panfion of the wings.; towhich:

driving  forwar." the blond and
bumonrs ; and for difcharging
the Guts, iu that they affift the
Gut s in their motion. h
EEE. 1he Lung-veffils run-

aing 40 the Medulla Spinalis ;

i . @~ i

,’/
LS

rings.by which the Air is.

b fdg tbegbéﬂﬁ arts
roereof, they arevery vifible,
FFFFFF. The Lus '[o_r it
veflels vanming to the Milt, ow

where,

Veliculz feminales of sbe Made-
worm, one of thefe Veficulz or

Bags are reprefented in the body,
as 5‘ is tber! m{umﬂj placed ; the -
ofher is placed ontof the body,and’
delineated fomewhat bigger than
natwrally it is, or than that which .
isreprefentedinthe body,
GGGG. Theair-velfels run-
wing to the Gills, which appear-
white like new-boild Stlver ; two
of thefe Gills only are reprefensed;.
for thas the other ten are repre-
fented as cut off, to fhew thetem
Finns. Se¢e RRR, = S
H. The air-veflels ranning to.
the lower part of the Guts ; as al- -
Jo 2o -the féed-veflels next to:
them dd. Vs .
- UL The air-veflels ranning
to the fat, the films, and the ont-
ward skinyto cool and fupply them.

KK. The air-veflels ranning

. 2o the ,,/f’l’inf—cqfex, and appear-

ontwardly like ribs or finues; their:
chicfeft ufe Tbelieve is; by the air i
condnited there to affiff the ex-

purpofethe wings themfelves are

Jupplyedwith & grear number of "

thefe air-ve(fels. : |

PPP, Three chief air-veffels

running without the bodytothe.
Gills, the fame are;l:erenreﬁrq/"émz =
- . edr




ne EXp. anation o
ed as cut off, the better tofbew the.
under placed Finns, befet with
brufby hair, RRRRR.

» QL. The middlemoft of the
three forementioned air-ve[[els,of
the perfect white Gills ; which is
of a black colonr, and aﬁpearing
throngh almoft in the midft of the
tranfparent white Gillswhereby it

[eemeth as if the black [troke or
linc of the Gills, were marked
with white pricks, '

:RRRRR. The five Finnson
each [ide of the Lody, befet moft on

‘one [ide with dark gold-yellow, and

[Fiff brufby hairs. |

8S. Afeather-like hairy part,
placed under the firft pair of Gills;
of which I have no remembrance,
neithér what it is,nor ‘a%; whether
it is-found about the other Gills.

TITY. TheMedulla {pinalis
conftituted of cleven Nodes or
globular partitions, from whence
are derived the Nerves running

through the whole body ; and im-
pavt unto it [enfe and motion ; fce
further concerning this in the
6th figureof the 4th Table.,

ZZ, The places where the

Medulla Spinalis s with ftrong
ligatures is kept in its place,

**, The Optick nerves arifing
out of the brain, or otherivife ont
of the bupinnming of the Medulla
Spinalis, at the firft
thereof. s

aa, The Mufecles of the [};'mﬁ,

i

|
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e leveral Tables,

moving the-legs ; whither” alfo
fome Nerves run,from the Me-
dulla {pinaliswhich communicate
to them life, motion and [enfe.
bb. Some other Mufcles of the
breaft but cut throughwhichmove
thewings ; towhich alfo the Me-
dulla {pinalis fends its Nerves.
ad. Two memberswhich I con-
ceive are pertaining to the [eed-
veffels of the male; of which yet
Lam not very certain. 1
e. The ReCtum or flraight
Gut cut of ; which is better and
neater reprefented in the fourth
plare, Fizures.
bh. The very artificial fold-
ings of the wing, as it is folded in
thewing cafe KK, ans isnot to
be feen but about the timewhen
the Worm is ready for Change, by
this wonderful manner of fold-
ing, and pleating of the wings,
they can be again readily unfold-
ed, and Xxpanded as is in fome
mapner fi?xfr(ﬁmed in the 6th
plite,inthe2d, 3d & 41h fignres.
‘Figure 2.

Hire are repreﬁ’nted all the

- defcribed “P'.z‘éft; in their natural

bignefs.
- Figure 3.
- The natural reprefentation of ™

“the Cell or neft of aCaterpillar, .

which



which is w
fomewhat more than a fingers
length ; at the clofe end, fome-
what [barp, and Pyramidal ;
it is built or framed of a great
number of [mall round [Ficks, bit-
ten much of a-length, which are
piled the one upon the other like
the Beams of a Ruﬂia-/)t}uﬁ, the
endslaid the one over, or refting
on the other,and are faftned toge-
ther with 4 fine Web, injieafof
Lome or Clay. The true bottom

or foundation [Ficks, have twice.

the length and thicknefs of the ' the back,

other, which are thereon piled
tower-like. Befides this Neft is alfo
[urrounded or covered over with
a Web, thick, tough,and of equzl
thicknefs, and lined within with
4 [oft down tolyein,

The Explanation of the

Figures 1,4,& 7.

LL. QY0me branches of the air-

S veffels, AA.reprefented

in the former plate, running to
the Egg-cluftcr,or Ovarium.

MM. The air-veffels asthey

are feen in, and upon the film
which covers the Egg-clufter.

N. The [ame air-veffels toze- :

ther with a part of the egg-clufber,
taken ont of the body ; where ve-

%y neatly is reprefented hom thefe

onderfully formed ; it is

.b6neach fide o
- dd Pun confiderable  Nerves to

~ ble.

wxplanation oF the lever:

air-veffels are joynéd

othe Epgs,

like as the falk of & bunch of
- grapes is joyned to each grape.

0000, The air-veflels run-
ning to the heart ; where I have
not delineated all the weffels,
which are (ent from the twogreat -
trunks of the airwveflels AA, to
prevent confufion, by reafonof =
the very great number that yun
thereto, I

TT. Apart of the heart which
here and there fmeﬂetb}ut; its
natural place in the body is in
and runs along the

whole back.
VUV, Some air-'ve]]'el: cut
andbroke off which run to the
heart-and other parts.
XXXX. The parts where the
heart fwelleth out and wideneth.
cc. The Mufcles moving the

: SixGills, a dﬁ'_ve Finns placed
Fourth Table.

e body, tomwhich

communicate tothefame, life and -

motion. ' o
ff+ The Stomach andthe Gues,

as they appear and fwell thrown)y

the Egg-clufler ; the Stomch and

Guts_are very neatly reprefenteds
inthe sthfizure of this fame Ta- i

& The form or/bd e of hbe i
Egg 5y which are ﬂdttl]% and 05;_&
long round, Sl

it, The Mufcles of the Re&um, e

or fEraight Gut, which [erves for

2




F.;L’é?i'ﬂ(_;’ O”t-”of the ,éowd]* the

. fuperfluitics of the imvard parts,

Figure 2. .
 Reprefenteth the Eggs of the
Ephemeron, asthe fame appear

. to the naked [ight without help of

.,M/';rofcopc.

<

a Microfcope, whereas all the
ather parts have been viewed
and delineated by help of the
Figure 3. |
‘Reprefenteth the donble Ego-
lufter of the Worm, made up
of an infinite unmber of wery

fmall Egqs, which at the time

when the 1V orm is changed into
theE phemeron,amd flyeth on the
Surface of the water, are by the
Female (ot ont on the water,

and are be(prinkled by the Male

Seed. So that thefe Infects are
Generatedwithout Copulation.
Figure 4. '

The Explanation of this Fi-
gure is comprehended in the ex-
planation of the firfl Figure of
this plate,

Figure 3.

A. Apart of the throat-gut,or
Gula, ( which conveyeth the food
into the Stomach ) cus off clofe to
the /k“me. .«

B. The lower Orifice of the
Stomach “or Pylorus, through
which the food is [ent 1uto the
Guts.,

C. The Stomach it [elf where-
in are reprefcnted fome of its

i

Cin a ﬂficrofcﬁpe,

L cutting or.tearing.

as abranch of the Stomach, im-
medi::te»{y/ annexed. thereto, (o
that ihe” Stomach as it werc nar-
roweth into the fame,

E. Thethickor crumpled gut,
wherein  [ome. long  [trokes or
ftrix ave obfervable, which from
within aypear through it.

F., The ftraioht gutywhich ap-
p’wzri?tb very neatly vimpled,

G. Some tranfparent 7alves,

like half moons, which appear in

air-veflels which yun thereto
from the great Trunk, as they
are reprefented in the firfft Fi-
gureof the third Plate. AA4.
DD, The thin gnt, which i

the thin ant, and are femk

throngh it.
4. 5. 6.&c.

denote eleven of thofe annular

dizvifionsofthebody of the Worm;,
and alfo [how where the Stomach

and the Guts have ther natwral
place.
Figure 6.
The Brain, the Mcdulla {pi-
nalis, and the Nerves arifing

]

tht Nerves of the Medulla {pi-

reprefented in thefirft Figure of
the 3d plate TY. for there they
Zare reprefented, as they appear
when with a
- fine Necdle, they are [eparated,
which can eafily be done withont

. e
- Thefe Fignres

out of the [ame are here reprefent- |
edy according tothe bife 5 fothat

- nalis appear not fo gapings s is—

1,2,

- .
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1, 2,3-&¢c. The Figwres, 1 5 the letters hhhy where tﬁ‘ef‘ :
e, 3,&¢c. repref@X the natural large reprefemted. - "
place and pofture of the Medulla RO
fpinalis 7». the body ; and in°  The Explanation of the

nhat manner it s diftinguifbed - Sixth Table. e
bythe Ring-like indentings, in AL
relation to the heady breaft und Eigure 1. |
I}/(”". . * ; . , Cean ‘ o
‘ Figure 7. Y Eprefenteth the Eiguye of
The Explanation hereof is I{ the Female Eplhiemeron,

contained in the Explanation of  juft as if rifes ont of the water,

the firft Fignre of this plate, and hath ﬁ/n'tted its Skin, and
 froma Worm fvimming, is be-
The Explanation of the come 2 Flie; and its Skin nov
' Fifth Table. fhed, may be feen driving onthe
water ; as is reprefented in-the. —
Figure 1. 5 Tab. fig. 2.

) I have dryed fome of thefe fbed
~VHis is the Fignve of the Skins,which reprefent the Worm
Male Ephemcron, having (o naturally and to the life, as
fhed itsfirft Skin ; or reprefen- if you faw the Worm alive before
tation of the Ephemeron as it yoy, | ’
frft cometh ont of the watcr, Figure 2.
where it hath loft its firft Skin, Reprefenteth ta fome manner
and from a Worm is fecome a how the wings doexpand, which
Fie, asa Worm it is reprefint- -t apprebend more clearly, it

¢d. Tab.2. Fig.1. - ought to be known that the wing -
Figure 2. reprefented inthe firft Figure of

The Female Worns as it is im- the third Plate, with the letrersy
mediately before its Change, is “hhh, is theve reprefentedwith its N
bere foewn 5 inwhich the Wings  astural foldings ; andishereve:

are nowvifible,appearing throngh .prefeated in the-manner how it -

their Cafes. . bydegrees dot/zg@)@ggd,wd/aﬁt.b
Ad. The cafes of the Wings ;| its neat pleats and folds. -

which appear through the [ame - Figure 3. ™ ‘\
very vifiele,  How thefe Wings Reprefenteth tl?’e/ame wing \
appear, when the Cafe is [bed,  lofing firft its Snake-like foldings, -\
fee inthe 3d Table, fig.1. in andthen its lonig folds, whichare

‘ | Lo ‘ ”/," N | ..,3 i ‘” o
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in the manner of a Brabants

Buth, or Veft, firft pleated in

the length, and then folded a-
gain croffwayes. - -
Figure 4.
Reprefenteth the fame Wing
almoft fully expanded.

The Explanation of the
-Seventh Table.

He feveral appearances of |

‘1 the Ephemeron, fbedding
or fbripping off irs Skin,like a ve-
vy thin (bift or fhirt, are here
reprefented to the life,

Figure 1.

The Male endeavonring to
fbed its fecond Skin onland much
more leifurely, than it [bed its
firft Skin in rifing out of the wa-
ter,which as is before faid, hap-
neth in a moment. . Here is re-
prefented the body half fEript, the
head, the breaft and the legs, in

the manner - as we pu/l onr fect )

out of onr Shooes or Boots: but

the Wings are in that manner -

frript, that the infide of the Skin
turneth outrards, and the outfide
inwards ; which is wonderfully

effected : forthe Flie is at that

time, like a captiv’d and bound

bird ; for the Skin thus drawn

offy [butteth clofe to its body, like

2 (frong Swaf wound about,
)

\“\

which. keepeth it as a prifoncr,
and canfeth % to (biver and

| quake,

. Figure 2, ,
Reprefenterh the Male E phe-
meron almoft uncafed, fo that
the two “outermoft Wings and |
the Tals, by a fmall fripping off |
the Skin will become w/;oi)/' freed.

The Explahation of the
Eighth Table.

- Figure 1.

Eprefenteth the thin Skin |
R or film oj(t/:e Ephemeron |
in this manner {/Jed.

This film thus (bed, yemaineth |
not inthe form as is here repre- |
fensed; for the parts that did in- |
clofe the wings fbrink commonly |
up together, and fo come to appear
in another form.

: Figure 2.

The Mile Ephemeron having
now fbed two Skins fucceffively,. §

“and affumed the (bape of o flying

Infect ; the Legs which in the g
Worm were fbort, are now ex-
tended to abont twice the length;

“which c/m’ﬂ]u vifible in the |

Tails, whofe le(zgtb by thefe two
cxtenfions, are now become three
times lonzer than they were i
the Worm. |

- Iz\\/T}IS.



\\\N.:\E. Snlp.




gy " wrogf L L

\
7.

urpop 42INY




o

o

z

—
'uu-\“y.







sl

.
o g

§

e oo s e <

i

Rk C N







