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REA)ER ‘

HE account of fo wonderful an Infc&
(and what is there indeed in the whole
Creation, if curioufly examined, but .

would cxcite our greatelt Admiration, andforce
ustoadorc the Infinite Wildom of the Maker?)
I doubt not but will be acceptable to the Ingeni-—
ous. Our Author, the Accurate and laborious
Dr. Swammerdam, asby his other Treatifes fo well -
received , fo,no lefs by this, hath highly deferved
of the Lcarncd it containing {o many Curious
and New Difcoxcr:es. It was Printed in Low-
Dutch in offazo. Am 1675, containing above
420 pages: what madeitfo large, was hisfre-———
- quent, Pious Meditations, and Poetry upon the
various accidents of the Life, and cxtraordmary_.w, f*f'
‘\.Incbamfm ofthw@rcafurc {fon 1tuml a qudc fucH

wompant voia xaCﬂ'A Tal, WTE mJ‘z@» au g JU ct&x,_;]{‘,_‘?f

X Quotni, s To v 2LV @ TJ}\JJU'IO‘. ¢ rhc \"'\/1{
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« dom of God receives fmall honour from thofe
«vulgar heads, that rudely ftare about, and with
«agrofs Rufticity admxrc His Works: Thofe
« hxohly Magnifie him, whofe judicious inquiry.
«itohis Acts, agd deliberate refearch- mto his
-« Creatures, return the Duty of a devout and
« learned Admiration *

" But the Contcmplatlons for fome reafons arc
omitted in this Tran{lation; and we here only
prefent you with the Phxlofop real part, the Na-
tural Hiltory pnd Anatomy of this ftrange Fly :

a Fly that in all Ages hasexerciled the Pens of the
molt Ingenious; but never any swith that (/uc.cm
and hag ppinefs, asour Authors.

My chlefdcﬁgn in the Publication is the i~
provement of Natural Hiftory; which is better
written from Natures own Copy, than the faulty
‘Tranfcripts of her many Commentators. Befides,
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
gtves Life and Motion to thefe 4utomata, we muﬁ%
unloofe the Gale, and take afunder the feveral

Wheelsand Springs, and carefully obferve how
fhe joyns themall together.  Not only || Phyfick,
but a great part of Philofophy will reccive a vaft

improvement from {uch an dnalyfis of Animalbo-

dics: And an Hiftory of Animals can’t rationally
be writ without their Anatomy; unlefs we
¥ Religio aelici, p. m. 10, \scvxb: Preliminary Difconrfe to the Anatomy of

the Porpefi.
would



mgand Paint, and [hll remain xgnorant.ﬂh{',w tis
they live and dxffer fromoge another.. -
Of late feveral things have been done this way ;
enough to encourage a farther profecution of it;
and a great means to-t, I'think, may be, te1f take
common, {uch hclps and affiltances;*4s others la-
bors and travailsin it, have already furnifhed. The "
Anatomy of one Animal; will be a Key toopen
feveral othcrs and until fuch time as we can have
the whole tompleated 'tis very defirable to bave
as many as we can of the moft different, and
anomalous.  This curious pxece being ina Lan-- .
guagelefs known to the genera lity of the Learned
here, a Tranflation of it was undértaken, (thﬂ "'f
otherwife out of his way) bya ‘perfon of myac-
quaintance, who had no other defign than to: -
gratific the Ingenious and Curious in thefe Stu-
dlCS that are unacquamted with that Language ;
and fince this was his aim, 'tis hoped he may
receive a favourable Cenfmc, if inall things he
have not {o fully anfwered | xpc&atxon L
1 doubt not but upona ftrict enquiry we may
meet with Fp/wmerom bere in  England; if not the;-
;})aft of the Durch, which is herc deferibed, iﬁ-;ﬂ;
yet {everal other fbrts Our day-fly will well -
deferve to be examined; ‘and what 15 here 1 per- G
formed, will very much facilwate the Anatomy. °
of other Infe&s too: Which if it (hall kv

that: -

A




that fuccefs as to encourage other undertakers in

~ fuch pleafant and no lefs ufeful Studies, how:-
ever Ignorance may deride the Curiofity, T (hall
have fully attained myaimin handing this Tran-
; ~;ﬂat10n to the Ingcnrous Reader.

*
4
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Edw. Tyfon, M. D.




On the Hxﬁory of' the premerm. h

—Lthoughthe Great (‘rmtors IV:fdom //;o;ze
A Both in his Foot-ftool, and his Throne,
Thongh greater Bodies make the louder noife,
\ # et in the lefler #s a Voice,
ol “ A Voice, though Ml -
7 /mt dothy the mind gv.zz/; A/dmlmtton ﬁ//
And givestoman the Product of his.wilf,
7 be Tnfeftworld but lately known,
Dot both his Skill and Glory too, dccldre,
They a Creator own
No lefi than does the Sun, . o
Their Rife, their 11/&’ their End, R
Sparks of Wife pow’r comprelzend. S
f\ 1y, if we Great with Small compare,
Ht /r;dl/’]f/( Little-Heraulds zoo, Pracldtm
Jehovalys ]l[/o/J! y Name, _ -
g They tell bis praife,
And [rophies to his Wifdom rﬂz/é
That does in Little much expr eﬁ’
Lilke the bt Timners art, that moft affects the leff.
Lhe (malleff Ant does Providence Teach,
" DoesTorefight o the Sluggard Preacb,
x///i/un i l/m thenu.ron we /ée ‘ Ek
An Embleme both of Changg, and of Mortaht
How [Frong mnft be the Phﬂ'lck foree
That the [iall Egas contain ?
L hat Woater makes not wor, c’5 ‘
A Body ﬂmd cold 5
Nay hatches >em at / off, ,'F i
Asweilzs gentle heat of Hen, or Suny
A t}/wa [o fFrange, [o éa/d |
As fearce ]){T/)zl[)fi‘)() Author cvertold, |
Or heretofore was done : ST & o5
- Truthinnevmoslds is caffy ”




Ard Tuture Age may more unfold,
 Whar fiomzthe Former we expect invain,
This Treafure, wher€'s enongh, we from the Deep regain,
What inftinct hasthe Worm to bore a Cell
-~ Wherein he may fecurely dwell ?
- Whofeshard farey joywd with Eafc, and Sloth,
- Perhaps does fomething toretard his growth,
Though meat be dry,yet drink there is good fFore,
Tipple ftill fireaming by his door,
" Like other Watives both begot and bred,
Where T hetis fbews ber Briny head,
. <Ind Neptune fwazgers o'r the dead.
Vel mayboth Worm and Man that Element defire,
Both moiftening fo require,
TWhich is fo natural nought canbe more,
Congenial to ther firft beginning
As voa Spider is her Spinning,
Aind is a means to both of getting higher.
L After along Subaqueous sbode,
Ct s The Watry Native longs to range abroad,
Shoots throngh his lignor, and no[vonér [pyes
- The Stranger Element,zhé Skies,
The Poets Metamorphofis
Was not more [Brange, more guick thanthis,
Taftrips, 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,
IWhat makes the Change of Name,
IWhat partsiare alter’d,what the fame,
Into all which he that defires to pry,

Needs now no Microlcope, but feeswith half aneye.
7. GUVIDOTT.
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A Fly that lives but Fwe Hours. ,,,,, S
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. CHAPI‘ | B

T/mt the Epherneron is Praduced ot of an Egg

r

S a]l Vegetables proceed fromaknown Frudti-

fying Seed ; fo is alfo the Produ&ion of all
¢ Knxmals and Infefls, viz. out of a Seed or

Egg : So that nothing we difcern tcHlavef
life, but it proceeds from an Egg, Man as well asall
other Creatures. . And noththﬁandmg the Common
Opinion that many Infeéts named Exanguious, are_j
chance-births, taking their original from Corruptiom,
that is, outof the motion of the moifture and warmth
which procecdeth from Corrup ing matter, either in

* Inanimate or. Senfitive Bodies,or Vegetables ; conftant
- experience teacheth us the contrary, as,among other,
appeareth in this account of the Produttion of the
.Ep/mneron, whxch proceedeéh f'rom a Vxﬁble and i
B T ; S s = A :




known Sced, contrary to-that-falfe opinion of mesn
prejudicedtothé contrary, who believe they are Pro-
duced out of putrifving Clay and Water ; asif fuch a
chance-Productor had the power to produce a Creature
in all Ages taibe admired, and hardly by the moft In-
geoious and ' W ife-ta be defcribed. o

This () Ephemeron is a Four-winged creature, fur (¢) Y48,
nifhed with Two fmall Horns, Six Legs, Fwo very fig. >

long and ftraight hairy Tails, and living at longelt in
this thapé or form but Five Hours; is found yearly in
all the mouths orentrances of the Rhine,, as the Mues,
the Wael, the Leck, and the Ife/; about Mid-
fummer flying on the Surface of the water for Three
dayes {ucceeding ; but with this difference,, that thofe
which have lived and flown the Firft 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.

At the fametime the (b) Female Ephemeron being 414, ¢,
rifen out of the water, and in the rifing, having fhed Fig.1.

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

ethher double (¢) Egg clufter, or Ovarium in the )1, ;.
water ; after which the (d) Maleal{obeing rifen out of Figs.

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

skin, andafterwards on Land ftript another () thin (e)1at. 7,
Film, alfofhooteth his Seed on the Female Seed, and #8%2:

thereby frutifieth it. But how properly this Genera-
tion is cffeted, and how thefe Infes 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 Infe&, 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. Tfind alfoinClutins, who

hath writ of thefe Infefts, that they arealfo found at
Arnbem, Zwsphen, at the Cwe by Utrechs, at fzmﬂ
: teraany



terdam, and feveral other places. As alfo that D.4&
Mey hath given a particular narration thereof, as ma

be found at the end of the Hiftorical Obfervations of
Goediert, And not only in our Age, bt in fome
Ages paft mention hath beenmade of thefe or the like
Inle&ts by the Philofophers, asby Pliny, - Ariftotle, Ali-
a», and others, who have made fearch into the
nature of Infects, and by whom this Infett is defcribed

-under the name of Hemerobins, Ephemerss, and Diaria,

as appeareth in sheir writings ; as alloin the foremen-
tioned Book of Augerins Clutiss, publifhed An. ¢634-
But what degree of knowledge they have had of this

Infeft, and what for truth they have recorded

th_cr&o'f, will appear to thofe who ltake the pains to
examine them according to this Treatife. ,

The Eggs of the Epbemeror 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 che ftreaming water {pread here apnd

(f_) Tab. 4.
Itg.x.

there on the clay or ground; as alfo for that by
their thape, which is a (f) flattifh round, they are
fitted for a {preading in their finking ; and therefore if
with the point of a knife you fhall%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 fofar grown as to have ftrength to break through
the fhell or skin, isvery 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 mi%l;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

Dever Aag, or Hhoge-baite, as hercafter fhall be
mcnuoncd. : :

B2 CHAP.




CHAP. 1L

Oxt of the Egg of the Ephemeron proceedeth a Six-
Legged Worm. - | '

HE Time when the Worm is hatched and
_named gag. or Bait, being to me unknown ;

I will proceed in my difcoveries ; and firtt,if after fome.
confiderable time you dig in thé Clay about the places
where thefe wormsare, you will find a great number
of Six-legged and very {mall worms; whichdiffer not
in form and fhape from thofe which are bigger : I faid,
a confiderable time, becaufe they grow buttlowly, for
‘in the following year in the mom% of Fune, whenthe
- full grown Worms fhed their Skin, thefe Worms' are

1n fize but of about (2) one Holland inch long, viz. (4)1ab. 1.

1 part of the length of the (4) full grown Worm.
Befides thefe Two forts of Worms fo confiderably
different in fize, thercisat the fame time al{o found in

“the Clay a (¢) third {ort, which dceed the fimalleft (¢)Tab.x:

fort,being double the fize of them, and are’ lefs than
the full grown. Befides,thofeof cach Sizecand Age dif-
- fer fomewhat in length and thicknefs among them-
felves. So that whereas the full grown Worm at the
time that it 'is ready for flight is about Three Holland
inches long, the middle fort areabout Two of the fame
inches long, and the {malleft about One inch.

There 1s alfo this further difference as to their Age,

that thofcof the (d) firft fize have not only no wings, ¢a)ras s,
- butalfo noappearance ofthem ; butin the fecond fize F. 1.

the (¢) wing-cafes appear, which in the third fize are
fully and plainly vifible, (f) andas a flower in its bud,
growingon, andAs it were creeping out.

vy 'CHAR‘
« \ . z
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(a)Tab, 2. arc thefe excavated (4) Cavitics like Tubes made by

Fig. 3,

//Qs the Bees by an admirable and poffibly i‘niri}itablé:v :n;f"

CHAP 1D

The Worm being hatched what its Finft Altion PA and
what its Food, | SRR

] ¥

AVING obferved what kind of Worm is
hatched out of the Egg of the Ephemeron, 1 fhall

next defcribe what the Worms thus  hatched firft do,
and what is their Food. : | -

Itisvery requifite to know that the Worms rately
or never arc 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 upward, which
waved motion the bo'ly 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 they found in greatelt number ;
yetare they feldom found “on the outfides of the Clay,
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 thefe Infects have each its proper Cell.

art make their own Cellsout of Wax; inlike manner .
thefe Worms, and digged out according tothe fize of "« .
their bodies : wherefore as foon as thefe Worms are-
forced out of their Cells and have nothing to creepon.
but the Surfaccof the Farth, Iaving no {apport for the.

hides of their Bodics, they foon lofe their readinetsand: L
{wiftnefs. of motion, notwithitanding: they are: fixe, . -

roundedt o




.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 Gells for to Diffe&
them, that they always fell on their backs, wherethey

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 alfo 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.
AsT have alfo found in.the Worms which live in exca-
vated holes of Trees ; as alfo in thofe which are found in
Fruits, Excrelcences of Leaves, and in the wart-like

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
1saffifted to makea new opening or Cell in the Wood,
which without this {upport of its body it could not do,
“having herein need thereof to prefs its body againtt it.

. The Worm out of its Cell is {0 weak,that Swimming
in the water, and refting there a {mall time, immedt-

* ately and without order it {inketh to the ground and

thgre remaineth lying on its back.

But to proceed, the Worms as foon 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 ;
{o that the olg

Cells, and the young Worms in (¢) narrower.

W.orms'live in (6) wider Tubes or (p)1s,.
Fig. 2.

~To this purpofe the wife Creator hath furnifhed (U”T{:ﬁ .

-them with fit members;for befides that their Two Fore- Fig. 2.

legsare formed fomewhat like thofe of the ordinar
Moles or the Eoe: CYux,or Gryllo-talpahe hath alfo fur-

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

ly to bore the Clay. Tl
1¢
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Tt Worins being placed in'a’ Velitl wiihi Clay

mixed with fome water, you will immediately fee:

fe

them begin to make their ‘Cells; and if it happen you-
proﬁféetg'he@ not Clay enough, they cannot m :
defign, but will be contimnlly wroeting the Clay
through and through, and hiding under the-Clay
fometimes their head, fometimes 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 then bore 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-Vieflels 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. \ -

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’

- do as 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 fiall 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 ejeftthé -
remainder ina Crooked knobby form, asis tobe feen:
1n the entrance of their Cells.. I P
" As for-the-Morhs which eat Wool and Furr; there

are two things very confiderable, and fuiting very well
withthis relation ; thefirft, that the Cells they make :
to themfelves, wherein they live, and|with w};ich as".
> their houfe, 'I;ggtoifce-likc,,;hey 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 willalfofind

their dung of the fame colour : So that defiring to have

moft fine Chopt Cloth, you need but feek it in their

dung, and it were not poffible to find finer fhred lowers
or herbs than in the dung of thofé Infets that feed on

them. Which poflibly might be of good ufe for the

better extracting the Coloursand Vertues of Vegeta-

bles, which appeareth after it hath rained for fome

days, at whicfl time thedung of thefe Infe@sisin that

manner melted, that then walking through the Gar-

dens, you willdifcernon the Linnen laid on the ground

for W hitening, {pots of feveral colours which are very

hiard to be gotoutagain. In thofe Boxesin which the

Druggifts and Apothecaries keep their Drugs, you will

fometimes find fome Ounces of thefe Evacuatiops, out

of which might be extraéted the vertue and colour of
the.Vegetable, whereas miftakingly they are often
{old for the Seeds of thofe Drugs. :

Like as the Moth feedeth on the fame fubftance
whereof it maketh its Cell or Cale, fo do alfo our
Worms; butas1faid, this is not to be difcovered but-
by Difleting them : which way of certainly knowing
the Food of any-Infect or other creature, hath notits
only ufe in thefe Infcéts, butalfo in Fowls, Fifhes and
other Animals, which wemay defire to preferve and
- nourifh. And for thic knowledge of what their food is,
we imay in the ordinary way be much to feck. It hath
alfo its ufe concerning hurtful and much damage-
caufing creatures whofe deftruttion 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 eat, and for which caufe alone they feem
thus to wroot in the earth. It will be therefore an ealie
way todcftroy them,, if withthe blood of a Mole you
mix {ome Ratsbain and chopt Ground-worms, asex-

S | . perience

!




perience hath taught to géf | the blood of M,k chp -
offa piece of his Nofe, whereat much bloud will iffue, -

CHAP 1IV.

How long this Worm feedeth : why named @88 or Baite:
. Axrd how [frong its lifess,

HAVING defcribed the Egg, the Worm, and
its Nourifhment ; the next thing remarkable will
be, toconfider how long it feedeth. For notwithftand-
ing it may feem (trange 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 unfeafiblg by confidering
the differing fizes of thefe Worms. For whereas the
fmgllelt fize worms after one years fcedin?, are in
- tength 3 of one Holland inch ; and that the fecond fize
are then in length 1 and ? of the fame inches, it fol-
loweth by confequence etilat‘ every Worm is Three
years feeding, before it is fitted for its change, at which
third year the Worm now full grown 1s 2! inches
Jong.

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 tree from a fecond danger, namely, of being prey-

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

Banks of the Rhizne obferving the fame to ufe thefe

‘Worms for a bait to fifh with ; which therefore is the
\ C S0 true
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e reafdnwvhy thefe Wormsate

¥l ¥ .
reale | atenamed Qa8 or Baiz,
and ‘Dtver Fag or Sherebiir by thofe wha live
about Wyk te Deurflede, 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 TuCheicY a_S or Flying bait,
whereas by thafe of Rotrerdam, Schoonhoven, and
Dordreche, theoldelt City in Holland, this Worm be-

2

ing Fledg’d is named Paft, from whence that fo much

- known Low-Dutch Proverb is derived, et iffley fo

|

j

dicht alg Paft, they are in multitude like Haf?, for
thefe Worms thus fledg’d flic in multitudes like the
falling Snow. . , ' ]

Atalltimes of the Year when the Seafon is fit for
Fifhing, thefe 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
where it is hardeft and ftrongeft, and for that it lives
long, it is the more ufeful by itsmotion 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
I had put it 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 Ihave found the

“

greatelt fort to live Four days, and the {mall worms

Eight days, but wholly under watcr they cannot {ub-
fift.. | .

For fending thefe, 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 ru

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 removed into other Ri’vers, as Fithare removed.
.

-

« GCHAP V.,

A Defiription of the members, or outward parts of r%c
Worm, its Colour, and Nature. C

Y a {tri€t examination of the Worm,T 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

ws appendant Tails. =~ ‘
(yTsb.2. In the (a) Head are obfervable the () Eyes cover-
Fig.1. ed withan entire fmooth Film, having on each fidé¢ its
bruthy hairs. Whenthe Worm fheddeth its Skin,
this Film fheddeth al{o 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 -
gz fharp-ending (BB) horns, which are as it werédi-
¢ Itinguifhed into feveral Joints. Next appear the (C)
" Toothlike fheres or cheeks which conftitute the Beak,

at whofe beginning underncath appear- feveral other -

E hairy and filmy parts,which have fome fimilitude with
thofe foundin Lobffers and Prawns. - e
At thefirft ring in the Breaftare joyned the (D) Two
foremolt legs, in which is obfervable their fhape and
their Joints. Theirfhape is fomewhat like thofe crea-
tures which wroot inthe Earth, and therefore thefe
- like Moles they may the better dig away the earth. o
| o C 2 | Every

N
\

fect have their ftrongelt motion outwards, wherecby:



. Evety Leghath four joynts and ene Nail ; the firft

joynt is jayned to. the Breaft; the fecond joyned to the
. firfty is fomewhat bent, as is alfo the third ; but with-
all of amore. horn-like fubftance than the other, and
having fmall poiats fticking out like teethof a fad Red
colour, and with many hairs on the fides. The fourth
joint is very fmall andy
are very neatly phaced the fmall mufcles with their in-
fertions, which very curioufly move the joints of the
horn-like bony legs, Lo

At the Second ring of the Breaft, being the third
of the body, which feemeth moft properly to repre-
fent the Back, and which is covered above, and under
with a horn-like bon¢, appear faftned the (D) fecond
pair of Legs, containing each five joints, and one
nail, here and there befet with hairs. Som&what more
backward.appear on each fide the. (E) knobs, or wing-

- cafes, in \;ﬁlch. are inclofed the firft pair of wings :

Thefe are here and there jnterwoven with Air-vé[%els
which appear on the outfide like common. Veins,
ar -Nerves. When the Worm, is ready for fhed-
ding its Skin, thefe inclofed wings neatly and curi-
oully folded appear through. thefe inclofing films or.
cales. .

At the Third Ring of the Breaft being the Fourth
of the Body, appear the Second pair of wings which
are m'uch‘f{naller, and wholly covered with the firft
pair, which alfo in amapner 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 aught elfe: To the Six fol-

lowing Rings on cither fide of the Belly are neatly ad-.

jOyne& (#+7) the always tremhlingand moving G:/s,
* with which according to Cutius the Worm {wimmeth;
hut miftakingly, for thefe parts are truly the Gills of
this Worm :  in Crabs, Lo&er;, and the Fechatten,

armed with a Nail, in which -

which.

FF.



~ ,which in many things a

e with the form of thefe.

%xme parts, and placed a

‘Worms, are found the

hard Scale-that covereth its back, and that in_them:

they are placed higher in the body thanin our Worm, .
asitalfo isin the Zcehattew. In the Figures of Krache
are Twelve of thefe Gills, reprefented on cach fide;
- but by miftake, for there-arein all but FTwelve, viz.:

Six on each fide. - T P S R
The Eighth and Ninth Rings of the Belly, or the:
Twelfth and Thirteenth of the. Body, are wholly-

in the fame manner, however with this difference,
that in the Lobfters and Crabs they are inclofed in the=-

fmooth and even,but the Tenth Ringofthe Belly, and-

Fourteenth ofthe Body is adorned with (G) three hair
and bufhy Tails, befides two crooked appendices which'

in the Females are not {6 vifible, and in the Males have:
fome other appendices. ‘

" As to the Colour of the Worm, the {inalleft 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:

eyes in all thele Worms are a Brown black, and the
Black is fpeckt with tpale Brown {pecks, the whichacx
cording to the age o

asit werea part of themouth:: the hornlike bony parts-

of the Legs and the Nails of the feet, are likewile a:

fad Red.

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

The Wings which as.it were- bud forth'change gra-

dually froma Pale into a YellowiflrColour, whichin
time further changeth intoa Brown blue, tillatlength:
it becomesof a Brownifh black.  Thewhole Wormin.

time attainetira pale Yellow, and-'the Blackifh fpots .

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

“ ?cllv, are gradually changed into a deeper Colour.
(¢)Tab.2. |

Y

Nextin this Worm is to beconfidered the Sex. The:
Fg.1.  (a4) Male hath its Eyc in: largenefs double: to thati:;?:' e
' oo e ‘ I - oofi



B EpDemers §yts, -
of the (b)) Female. Thebody of the Male is commonly
much lefs than that of the Female, which accordin

to my obfervation is the fame in.all Infelts, and is I%
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 Male are the longeft ; befides they
have three or four other appendices which in the Fe-
" male are hardly . vifible, aad of which fome appear on
the fides, and fome under. The Male reprefented in the
firlt Figure of tlie fecond Plate is the biggeft I have

(5)Tab. 1,
Fig. 3,

-ever feen, notwithftanding of Females many largers

are found. = AP

- €ongerning the Nature of this Creature, -1 pretend
to little experience thereof, only Ican affure you that
among all the diverfe {orts of Infetts 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 feemetli always

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

taketh to its work of makingits Cell. Only I have ob-
~ ferved in the {malleft fort, that when they are handled
* fomewhat too hard, they bend their head toward their
breaft, and thereby make themflves asic.were ftiffer :
Among all its a&tions, -none is more ftrange than the
motion of its Gills, of which it. hath on each fide of

its body (¢) Six, whichare moved {foorderly and con--
tinually trembling, thatitis admirable.

(¢c)Tab. 2,

Fig. 1.

FF. .
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" CHAPR VI -

T&zw véf the imjv)rd parts of" this ]zz{/éc’f; o

AVING deferibd the Bg%
~ X Nourifhment;8 duration of Lije

filting alone in the fhedding of .ewo Films, and fome
members, I judged it better for the more clear un.
derftanding of the difference between the Infett {wim-
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 undertakento defcribe the in-

ward parts of the Worm, and that to effect it, I' en~

terin a path untrod before, yetwill I'not with Cluzius,

bewail the want of Books Treating hereof : forbefides
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 keep the ¥ight
path o%«ftrut‘h, and with a clear Judgment to palsa

&

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

ing withour judgment, or rather prejudice, to be-ob- .
{tinately rejefted.: wherefore I'appcalto the Experi--. . '*

ences themfclves, notwithftanding I might complain, .
that for want of a fufficient number of Worms,Teould
not Anatomize their pacts to a full exaltnefs, ‘nor to.»

, ,3itsoutward parts-
and its nature ; Icould now fitly proceed toits Change; .
but for that this Changeis {o extreme fudden as con-

tence on the-obfervationsof others; the more




bemert Vita,

myown fatisfation. But afterwards I have learned
that the Works of God are unfearchable and incompre-

‘henfible asis his Being. 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, 1f{hall withal defcribe the manner I
have ufed in the Year 1670. to arttain 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 {hall 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 arethe Head, the
Scull, the Horns, the Eyes, the Tecth, the Beak, the
Tongue with its hairy Films, which appear in the
Worm in the fame manner as in the Lobffer ; the Brealt,
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-vellels under the breaft.

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 Seed-bladders or Mile,
is found the Egg-clufter, which is inclofed with thin
Films, throughout woven with very many air-veffels. .

But whereas for want of a fufficient number of
Worms, I have not exattly enough examined the-in---
ward parts of the Héad and Eyes, I flall 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




D~
~ 'When a Male Worm (eafily
largenefs of its eyes ) is placed )
covered either with black paper or linnen wh
teth not, with its belly upwards, and there fixed wit
-a very fine Needle, you will find immediately iffue our “
of the wound in the Skin,a thin watery moifture which =
_is the true 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,than a veryfharp and fine fmall
Sciffers, for that the Lancets, although never fofharp,
arc not in this work ufcful, for they alwayes tear.u
fome of the parts and ftrain-them afunder ; elpecially
when they are of unequal hardneffes., o

When with a fharp fine Lancet, or the point of a
fharp grounded Needle,you letfurely and with patience
feparate the upper Skin from the under parts, thenap-
peareth immedmately the under Skin very thin and
filmy, which, raifed with difcretion, the Mulcles of the
Belly appear, and not only thofe Mufcles whichextend
in a ftraight 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 {econd Filmappearethalfo like threads,
and feemeth to be falt joyned with the forementioned
Mulcles. o

Next the Mufcles, appeareth and is faft joynéd to
thema very fine and thin Film, which I judge tobe
the Peritoneum, above and under the {fame appeareth - -
the Fat, which is compoled of {mall and very thin i
W hite bladders, which contain in them the true Fat,
inthe form of a liquid Oil; when thefe bladders are = .
viewed withouta Micrefcope; it wouldeafily 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
Velicles, whichare of alike proportionate magnitude

Tfhall
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they are named by Anatomifts Anwular or Conwiven-
zes. Somewhat lower where it formeth the ( E)thick
Gut appear fomewhat long ftrokes, which are very
neat and lively, like fomany longand extended ,Muz |
culous threadsin the hollow thereof, which agrees
fomewhat with the 280ech, which in four-footed Crea-
turcsisa part of the Paunch’; next followethithe ( F) -
ftraight Gut which appeareth very neatly pleated, till
it extendeth as it were out of the body with an indifie-
rent opening at that end by which the Excrements are
fent forth. . o
The (C) Stomach is placed between the 4¢b and

sth Ring oi'j\e body, where with the thin Gut it takes

up all the remaining part of the Belly, as the 6, 7, §,
9,10,and 1% Rings, whercas the threelaft of the body
asthe 12,13,and 14#h contain the thick and ftraight
Gut. Like as the Stomach is furnifhed with a great
number of Air-veflels, fo alfo are the Guts, and e{pe-
cially the ftraight* Gut, and that chiefly in that pare,
where it is furnifhed with («) two Mulcles for prel-
fing out its Excrements.

And becaufe the Worm s 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?l the whole body,but it is moft
vifible through the back; by which tran{parency of

- theWorms body, it hapneth that the Worm at diffe-,

rent times appearcth of different colour®, according to
the colour of the Clay it feedeth on,iz. Paler,
Greencr or Wanner ; or more or lefs digefted or chang-
¢d in the Guts. : 0 | |
When the time approacheth that the Worm is to
Change into a Flie, then appearethno Clay at all in
the Guts, the fame alfo hapneth in Wood-worms, the
Worms of Bees, Silk-worms,and feveral other Infets,
which at the time of their Changebecome as clearand
tranfparent as Cryftal, and fomce other Infeéts are thus
tranfparent during thejr whole life, {othat their Veins
D=2 and



and Inteftines with the motions of the fame within:

their body can be clearly difcerned. o
Among the inward parts of the Ephemeron, are ver

confiderable the (2) Lung-pipe, the Air-pipe, or (&)Ts. .

Wind-pipe, as the fame part is named in Birds, Beafts 8

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, but alfo in the
Head, the Belly, the Legs, -and the Wings ; fo that
the Stomach and 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. S

The Fabrick of the Lung-veffels in this Infeét, as
in allother Infeéts I am acquainted with, is conftituted
of inpumcrable {tiff and curled-like parts, which in the
form of knotted Ringsare joyned together, and {o clofe
wnited by means of very thin films drawn over them,
that they very fitly contain the Air in them, and fend it
to a]l the parts of the body backwards and forwards. -
- When the Worm fheddeth its Skin, 1believe, the
 Lung-veflelsalfo fhed a Skin, notwithftanding I have
pot yet feenit, forat thattime when I hapned to make
thefe obfervations, 1 knew not of it. In the Silk-
worms is this fhedding of the Skin of the Lung-vellels
{o conﬁdera%ﬂe, that all humane .underftanding mufb
ftand amazed thereat: for in that very fimall time
when the Silk-worm  fheddeth its Skin, feveral hun-
dreds of Air-veffels in its body alfo fled their Skins,
being very thin films,all made up of thofe Rings before-

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

it alfo to others.

/
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~ Ephemeri'}
- "The Colour of" thefe Lung-veflels is a Pearl colc
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 1w
the Worms ; they {pread throughout the wholebody,
to Communicate Air to all the parts outwards and in-
wards, fothat thofe twogreatand 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) Medulla Spinalis, to
( FFF) the Milt or Secd-veflels of the Male, to (GG).
the hairy Gills, to (4) the Stomach and (¢) Guts,
to (III') the outward Skin, to (KK)) the Filmrof-the
wings, to (4) the Egg-clufter in the Female, to the
Film (A1) that covergth the Egg:clufter, to the
(e) Eggs, asthey are taken out of the body,and to the
() 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 approaclr
the Head,whercasotherwife 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 1 have afterwards obferved it in
Grafhoppers, where thefe openingsare eafier to befeen 5.
but herc in our Worm, by reafonof its living-in the
Water and Clay, arelefs, and therefore more trouble-
fome to difcover. In the Silk-worms thefe openings.
of the Air-veflels are more vifible, for they have Tenon:
cach fide of their body, vsz. Eighteenlargeones, and:
Two leffer, which laft not having any Brown {pots are.
not {o vilible, and never appear clearer to-fight. thaw
whenthe Worm {heddeth 1es Skin, when out of alk: -
thefc Twenty openings of thefe: Air-vellels the (hed!
Eilms thercof'may he feen toiffue out,, - Bropw



22 Epheméri Vnas

From thefe Obfervations, appeareth very clearly
the reafon why our Worms rife higher into other Cells
when the waterof the River increafeth, for that {ome-
times they muft draw frefh Air, and breath, for which
caufe it may alfo befaid, 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 have been 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 {tiff and hard matter of
which they are made, they are not {o fubjett to rot,
for which reafon alfo at that time they better keep theic
Figure and roundnefs.
~ Wilen with a Microfcope you view thefe Worms
ontheir Breaft and Belly, the whole belly fecmeth as
interwoven with Silver-white veffels: 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-
{eCted under the water, and that with fine Seciflers
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 veflels broken off; with their ends up-
wards ; in a dried Worm Diffeéted, thefe Veflels are
-very ealily difcovered, becaufe by their curled-like
Ringsthey remain conftantly open, how much foever
the other parts dry up. e

One of the moft remarkable things obfervable in
thefe Lung-veflels 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, which norwithftanding juft inthe
middle appeareth tranfparent White, the other two

appear

(a) Tab.3.
Fig. 1.
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appear on each fide of the middlemoft whichis B

BY eafy r8.4 a4

and they fhoot out a great number of ‘Silver v hxté " .
Veflels, ( GG ) 1n the Gills, which veflels'are not very -

vifible by their Colour, bf reafon of the very bright ap-
pearance of the Gills, which arein number Six (&)
on each fide of the body, and are pure fhining W hite,

under the {fame, ©on each fide are the Five (¢ ) Finns of N

" a Yellow.Colour with which the Worm fwimmeth, .
RRRK

I had made fome other Obfervationsconcerning the
Gills and their Vefels, which are miffing, and which
I cannot now find, and the Contents of them is wholly
out of my Memory ; fothat Iremember not what is
theufe of}ESS)that Feather-like hairy part which is feen
undet the firft and uncut pair of Gills,as alfo whether it
15 found under the other Gills, what Communication
thofe Gills have with the Lung-veflels, and the (4)
Lung-veflels with (77) the heart, I know not, {o
that I can relate no more thereof than what is repre-
fented 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 Sroportion as to the fize of the parts, for that
{eemed to mea too tedious labour and of {fmall ufe; fo
that T have delineated one part fomewhat larger than

the other, never 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 Infeéts, 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 Infect, andthe wonders.

therein obfervable, whichis the reafonthat I Commu-.

nicate 1t thus to the world ; the more for that I now am:

refolved to addi€t my thoughts moreto lovethe € rea-

- Cowr
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tures.- :

The (2) heart appeareth 4placed above. in the back (4)Tab. 4.

as it is in Silk-worms, the Worms of Bees, W ood-
worms, Caterpillars, and other like Infe&ts, here and
thereitappeareth fomewhat(XXXX) {welling 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 fhould be more than ore heart;
I have {een this heart move in the Ephemeron, but very
diforderly, and what I have here reprefented in the
Figurcis but apart of it, and T have wholly forgotten
in what part or divifion of thebody it is placed. -

The (6) Mednlla Spinalis in this Infelt,is like that in all (b)m. 3
the other forts that I have yet diffected,very wonderful £ 1=

and obfervable ; it contains Eleven Swellings Oblon
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. Hercand there the AMedulls
Spinalis appeareth very ncatly faftned as it were with
(XX) bands, whichare made partly ofan horny bone,
and partly of a Sincwy {ubftance.as s chiefly appearing
in the Breaft, where the Medulla Spinalis {hooteth forth
very ftrong Nerves to the (2¢) Mulcles which move
the Leggs and the (66) Wingsin like manner as it
~ dothtothe (ec) Mulclesof the Gillsand the Finns.
Out of every Swelling or Node of the (d) Medulla
Spinalis {hoot always two very ftrong Nerves which

joyn 1n the next Swelling, and enlarges the fame

whereby the Medullz Spinalis appeareth throughout as
it Split and Gaping ;- batasit isnaturally placed inthe
body. that gaping appeareth not, for whereas there
the arifing Nerves lic clofe one to the other, they feem
no: gaping, as 7Tab.4. Fig. 6. may be fcen where the
M-dnla Sprnalis is reprefented, as it appeareth naturaliv
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tor of thefe things, than'to admire him in his &rea-
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“hurting the Worm, you muft blow the fame up with

fhape thereof, and that as well without a with a Mi-

(4)Tib 4
Fig. 1.
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inthe bdd as alfb the Fourteen divifions c
_ ingtothofe of thebody in whichitis placed.

‘prefs fo ftrongly "mmit the tranfparent Skin that you

‘hogs, and thelike. The fhape of thefe Secd-veflels are

When you would fee the Medulla Spinalis withou

TR T Y

W ind from behind, whereby the Swelling Guts will

may very. convmlcntly fee the Natural p@ﬁnm or

crofcope, butthis is chiefly pra@icable i1l the Male.
Asall the other p ()tts of the body have their Aw-
veflcls, 10 hath alfofthe dModulle Spinalis, and chat in a-
great number, {o that even the Brain and the Nerves,
receivea continval vefre/hmentof Air. Whether it hach
Vcim and Arteries T have not fcen,yctI firmly believe
; burin the Silk-worms T have feen it very plainly,
vix. feveral Vellels and Veins ilfuing out of the heart,
which I filled with a Coloured quuor, notwithftand
ing T cannot hitherto ccxtamly affirm whether thcy are. .
Veinsor Arteries. -
(Jonccrmng the (2) Seed-veflels, or Genital parts,' .
they a-e as vifible in the Male-worm thé¢ day before
he fheddeth his Skin, as in the Male of the Ephemeron,
which hath {hed his Skin ; on both fides of the Stomach
and the Gutsappear thefe Sced- veflels, which wholly -
agree with the Milt of Fifhes, noththﬁandz,ng like
the Sced-blatders in men, _they arc fomewhat crump--
led and Pipe-like in ﬂmpe """ -
In which they alfo agree with the Sc,cd bladders of
{ome Four-footed Ammﬂs, as with the Moles, I{cdﬂc-

( FFFFF ) oblong, taking up the whole belly as may
befeen in the Imurc thereof): where f{onfe of them . is
reprefented without the body and £ omewhat ‘greater |
than that in the body, thofy Veflels contain a vcryww;

white Milky liquid fubftance which is the Seed, the. -
v dels ehemfelves alfo are very white and conttituted
¢ thin Filin, having here and there many Alr—vcﬁcl
rLvoven in the Lunc. : - ST
‘ -~ E
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In the nethermoft Rings of the Belly appear two
other (4) partsalfo, as it feemeth 1;))crtaining'to the (4) 145, 1.
Seed-veflels, which feem to have the fame opening Fig. 1. dd
with the Seed-veflels, and withthe (e¢) Guts, which
I could not fo exaltly obferve when I made the Dift
feltion, for that a great number of thefe Infeéts are
requifité tobe opened, to repeat the fame fearch, and
to find that in the following which could not be found,
‘or wasomitted in the former, but this number of thefe -
Infe&sisnot always attainable. - : o
The (&) Egg-clufter in the Female is double, and (6)Tab. 4.
rlaced inthe'e Infefts in the fame manner as the Roe ¥4 3
11 Fifhes. When with a fine tharp-pointed Sciflers the
S"in of.the Belly is alittle clipe of, the (¢) Egg-clufters(,,
appear immediately, whichare placed on-each fide of
the Flank of the Belly. In the middle between the fame-
appear the (ff) Stomach,and the Guts thining through, ff
but fomewhat darkly, which are indifferently faft
joyned to (MAMM) the Filmsof the Egg-clufters ; ararae
the Stomach and Guts appear the clearer by how 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-clutter is {upplied 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-vetfels are condulted
to theenclefed Eggs.When the 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 fejaratc one from another,
and there remaineth a tender bunch (4) of very thin
Veins as their Fibres, Pearl coloured, which Fibres 1
conceive for the moft part to be conflituted of Air-
veffels. g | : o
The (2) Magnitude of the Egg is fo{mall, asto be () 764
hardly vifible, and therefore ought to be viewed by a £ *:
Microfcope, being laid on Black or Blue paper whic!ll
o , | much
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tuch affiftech to the clear perception of th

The Form of the Eggis a flactith round and oblon
and inclofed 1n a reafonable ftrong Skin, which viewed
through a Microfcope appears cloudy ; its Colour is
White, like the inward Film of an Egg-fhell : The
fmalnefs of the Egg feemeth to be the reafon why the
Worms are Three years growing before they come to

their full growth and ready for change,

CHAP. VvIL
Signs of the Worms bgz‘;ﬁzf ready for Change; what is hurt

ful to it 5 andtowhich order of Natural Change it per-
" taineth. » o =

L

TH E common'pre‘ceédin figns of the Worms

Change at the exa& feafon of the year, are a

Warmand dry Spring, aMild Winter, little Rainand
Snow, anda foftgliding water. The particular figns
that the Worm will foon fly, are the{welling’ of -the :
Wing-cafes on the back, whichat thattime attain-a - -

thicker and rounder form than formerly; whereby the

~watery Gluinefs which otherwifeis found in theWing-

=

(b)Tab.g.

Fig. 2,
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cafes 1s now become tougher and thicker, fo-that 1t -
now beginneth to attain the-fhape of the Wing, and
appearthrough (4) the tranfparent W ing-cafes. o
Thele igns are yet more apparent when the Colour ~

of thele inclofed Wings change from a Pale Yellowith -
“ 2 : _..anto.



into a Grey colour, and yct more certam, when the:
Wing-cafes can be {eparated from the Wings, without
hurtmg them; as in Tuab. 3. (bbh) 1s reprefented,

where the Wing isre Irc{ulteq at large with its natoral
.but rarc pleatings.

A further ﬁgn thercofis, when Difefiing the Worm
the Eggsare found to be tul[ﬁrown, hard, and Oval,
and allo when the outward cafe may be ckatly {upaxa-
ted from the Worm and thcrdvj canfeit to attain the
formof the ﬂ)m(* Faft or Fphemerci.

At this tine all their Inteltines are cleared of all
fices; the Stomach and Guts containing nothing but
t"mnpwcnt und purthed liquor, which the further from
( heoge they are, the mrm Clouded and Coloured
thes are tound ;5 their Colour being ‘ometimes Ycllow-
i, and fomulmu dark and Rutfce; ac other times
there s found backward inthe thick and ftraight Gura
little Clay, whereas being now ready tor Changg,

theyare very clear and tranipaxcnt

‘That which retardeth the Change of the Worm,
Lillcthit, and hindrethits Change, is a hardand long
Winter, much Snow and Rain, wherceby their Cells
are clofed, broke, or covered with Sand, wherebv t they
come forth both fewer 1n number, and htcr in the one

vear than the other. They are allo hindred by too-much
(’1011<mt w hich forceth them to ledve their Cells, and
borg new-ones, fromall which may be difcerned what
hmd reth or turthereeh the Worms growth!

Manywater and other Infects arc fouud to be infelted
with Lice; " which extendeth fo far, that cven
no C r“”ttun, v mg cither on Land or W aier, t that hath
Got n,iccvhar Iou!c which feedeth on its ‘bloud and
- moilture, even from the great Whalero the fmall Ane,

From what hath been now rclated of the Signs of
the full ‘growth of the Worms Wings, it cl arlv ap-
pearcth to which of thie Feur Orders of Natural
Change, or flow growing on of the Limbs it'pertain-
eth; vz to the Secand Oxder, for all the Infecls there-

unto.
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unto belonging, change in the fame manne ur
Worm : W hich Second order of Changeis, Thar
Worm of the Ephcmeron having quitted its Eog or Shell.
comes forth a Six-footed Worm, and by nourifbment re-

ccivedy increafcth in all its Limbsto a full growth 5 fothat
nov on its back appear the Wings budded ont 5 nntil it -

be grown ito a Nympha, which lofeth not its motion, and.
aftervards areaineth the (Hape of a Flying Creature, by the

- [bedding of 115 upper Skiw or C oat, whereby it now becometh

fit for Geaeration.  As of this and other like Changes
‘Thave treated more at large in my Treatife of Infects,
where I have enumerared a great number belonging to
this {ccond Order. > ' -

Angerins Clutrns fuppoleth that our Worm Changeth
itoa Nymoha of the Third Order, and then like the
Nympha of the Silk worm it lofeth all motion,which
healfo reprefenteth in Tigure, although ia truth it is
otherwifc; from whence may appear how'ealily they
may bemittaken, who declining the Truth of Experi-
ence, only depend on their own Reafonings or the

AfArmations of otheys.

CHAP, VIIL

T how wonderful a manner the Worm Changeth into the
Haft or Eplicmeron. |

H E time of the Worms Change being come;and
their Wings in their () Cales, having-attain-

$e0d44 o their full ftiffnes and Colour, and that.the Worm.
- 1s forced as it were naturally to a Change; all the

Worms thus fitted and prepared, leave their Cells, be-
taking themlelves to the water, and out of the water: -
to flight, which commonly hapneth in the Evening:
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between the hours of Six and Seven, as I have obferved
itin the year 1671, the 13#h of Fune. » ‘
Thofeother 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 poffible to attain the-
Surface of the water, which the one attaineth {ooner

i

'
)

thanthe other, and then each Worm (4) immediate- (4)1as.s;

ly changeth into a (6) Winged Creature, which Fis- .

Change or fhedding its Skin is o {udden, that by the (b) Fig. .

{trictelt obfervation it would be judged thatthey flew
through the water as they are. |

All'the Infetts that T hitherto 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 themlelves to flight : an! notwith-
ftanding the conceived King of Bees, like our Worm
fuddenly leaveth his Cell, yet not before he hath for
fome time in his Cell fpread out his wings and dryed
them. |

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 were
flying out of the fame. | ' |
When in a Boat you lyccrofs the ftrcam, you may
beft perceive the bubling of the water,and therife of the
Worm changed into a Flie, outof 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 bruife it a little about the

Breaft you may bring it unfledg’d out of the water,
which practice is wholly neceffary if you defireto view
it unfledg’d and in 1cs Skin.

But how this {udden expanfion of the Wings can be
cfictted is ftrange to confider, for that they have nei-
ther Mulcles nor Jofnts in the midft, beingonly neat-

1y foulded and pleated together in their cafes, and

which

[
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which in a very fhort time muft fhed 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 Infelts, by which means they very
neatly fold up their Wings in a fmallroom, and by
means thereof alfo expand them again ; as is chiefly -
ebfervable in the Ear-worm, or Forfiea, which hide
very large Wings under a {fmall Shell or Cafe, asifthey
had none atall ; and like as the Ear-worm by means
of Mulfclesand Joints placed in the midft of 1ts Wings,
can fold them in a fmall compafs-in-manner like the
wings in our Wormyand {fuddenly expand them again :
Iconceive the fame need of like Muicles and Jointsin
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-
effe(ting the fame thing in the one as in the other..
~ Butyet tofay fomething of my own obfervation in:
relation to tth{Vift expanfion of its Wings, I' conceive
that the water preflingon 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 wings; to aid or effett
that expanfion, by the warmth may receive a- more vi-
gorous motion ; as for inftance, chn one hatha Vein.
opened in his foot and holding the fame in warm wa-
ter, by the warmth of the water his bloud becometh:
more briskly moved and runs f{wifter out.. So alfo: |
while all thebloud and moifture of this Infe¢t when it
{wimmeth andfheddeth its Skin is briskly meved, the-
furrounding water may be very affiftant to add to the -
motion of the inclofed moifture, and {o caufe a-more -
~vigorous expanfion of thewings 1 Thereforeif atthat
time tli;:ir Wings are hurt or cut, they foon-bléed to. -
death, ‘or at leaft the Wings flag and {pread no more..
And as afliftant to the readv, fpreading-out of the: -
wings isalfo theAir whichis conveighed into them by ax
B | . - greaty




ﬁreat number of Air—veﬂ'els;"'whiclj:’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 be

cutoff and laid ina fmall veflel with water, it willim-

mediately {pread it felf in the fame ¢ill 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) Firft the great folds do open, where- /)1y 3
upon (#) the Wing by degrees becometh extended in Fg, L
its length, and then are expanded the (¢) long folds of ;)7 ¢

the Wing very wonderfully, till at laft the (4) Wing
fpreads out ir its full dimenfionsas is reprefented in the
(e) Figure of the Infett according to the life, but the
reprefentation of the Wing initstolds, and the man-
ner of unfolding was taken by the help of a Micro-
{cope.  When the Wings are yet in their folds their
- Colaur isa dark Grey,but as they expand they become
Lighter Coloured. o
The manner of the Expanfion of the Wings in other
Infelts is quite different from this laft mentioned as in

thofe of the Dragon-flic, or the Libella or Perla, asalfo

the Tipula terreftris or Culex Maximns, and the Locn/fa
or Locuft, which Infetts 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, the 1BItheng, or the Capel:

eng (which are fome (orts of Burter-flies )is yetanother

manner in the fold of their Wings, for they are clofe
rumpled together, fo that no pleats, folds or rumples

appear, and neither “having in their middle part or

fidesany Joints or Mulcles, ashath the Ear-worm, as
bcfofi%{ mentioned : belides theW ings of the Capelic
are beautified with' an infinite number of fmall
Scaly Feathers, which are {0 curioufly 'placcdbo'nc
» : — . above
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~ would deferve an intire Treatife : {0 wo

| (4)Tab, 5.
| Fig.1.

(b)T4b. 7.
Fig. 1,2,

{c)Tid. 2,
Fig. 1.
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(4)Tab. 5.
Fig.1,
T 6.
Fig, 2,

Change of the Worm ; 'yet may it with much eafc be

thé Mufcles, the Arteries, Veins, Nerves which fe-

above the other, and do fo wonderfully mov

from the other when the Wing is expa

. -attl wonderfi e -

wifdom of the great Creator feen in tllefalape*bftherc o
W ings,and i what would dot be wonderful of
which heisthe Author? -~~~ .~ |

The () Ephemeron l]avirng thus quittcdthcw
endeavoureth withall poffible {peed to attain a reffiag
place on land, which having attained,it there (4) 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 fhedding on land
differcth from the firlt in the water ; for in the firft
Skin-{hedding the Worm lofeth wholly its former
fhape, which it doth not in this {fecond fhedding.

In the firft Skin-fhedding, the Skin of the Worm -
burfting open on its Head & Back,fuddenly falleth from

|
!

its body and it as fuddenly betaketh to flight, but with-
al lofeth confidcrable parts, (¢) all the Gills onboth
fides with the Ten Finns under them, belides thefe
Gills thus fhed there remain no hairs, which difappear
{o intirely as to leave but very {mall Signs or points
thereof, which onthe fide of the Belly make a kind of
a {mall lift. It loofeth alfo (C) its Teethor Sheres, -
the fhape of its ( DD) Legs, the ( E) Wing-Cafes,
the (G) Tails,&e. Sothat by this Firft Skin-fhedding,
it cometh forth wholly like (js another Creature.
But although this order or method is very difficult,
if not impoflible to be obferved, in this fo fudden

difcerned, ifof 'a Worm thus ready for Change the = .
Skin be flowly and with Artand Caretakenof; for
then the ﬂledc{cd Gills may beclearly feen remaining
in the fhed Skin ; alfo there may be feenthe remaining .
points thereof fticking out in the Flie; there may allo
be feenin the Skin the pits in which they ftuck; inthe
fame s alfo vifible the fhed Skins of the Air-veflelsof =~




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

Further, whereas thé Flie in this Firft Skin-fhedding
hath allits 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 fhed in the Fly appeareth like
a Net, being an aggregate of many Eyes. The Legs
and two Tails after the Skin is fhed, ?;ecoine double tﬁe
length, and the third or middle Tailis alfo fhed with
the Skin. | \

When I{ay that the two Eyes in this Infeft aremade
of an Aggregate of many fmall Eyes, which in fome of
thefe Infects, Ihave foundto be 6 or 7000. and in fome
Tonfets fpread up and down their body, asin Spiders,
and-the Seorpion Flie, it muft not therefore be con-
ceived 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
Nerveand Brain, {o that the manner of feeing in thefe
Infe&sis wholly different from what itis in us,in whom
it is efected by a Colletion of Raies in the Eye, butin
them by means of a Colleftion 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 | have mentioned at large in my
Treatifc of Bees.

Concerning the fecond Skin-fhedding of the Ephe-
merois 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 thuseffelted. I

: : t




(2)Tab. 7.
Fig. 5,3,

(b) Tab.7.
Fig. 1,

It fixethits Feet armed with fharp Nails on what
it firft lighteth on, then being fcized as with a cold
fhivering, the Skin f{plitteth 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 furthers and
facilitate the ftripping thereof, Firft the Head and Legs
are drawn out of the Skin, as you would Eull your foot
out of your Shooe, or Head out of 2 clofe fticking Cap,
and then the Skinis drawn off the remaining parts of
the body,by turning theinfide of the fame outwards, as
we ufually flea Eeles, or pull off a Glove the infide
outwards, and when the Skin is half way over the
Wings they are like (4) captivated and bound, and’
fo remain a fimall 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 firlt {hedding,
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 outis more
vifible in them than in the Legs which only lay beatin |
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 in the Tail -
of the Flic more thin fet, and are become finer and thin-
rsxix:, for that they have now alfo twice fhed their
ns, N " i
The Ephemeron having now a Second time fhed its.
Skin flyeth again to the water, on whofe Surface it

. flyeth fportingly, fometimes higher fometimes lower,

P 2 A , : fomc‘j“;k
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Sometimes {wifter fometimes flower, and betweemr |

whiles reflting on its Tails beateth its Wings together,
in the mean whileits Tails fupporting it w hich are hol-
tow and befet with hairs, and being fill’d with Air,
drive and Swim the better on the water without
finking, the whichalfo happensto other Infe&ts which
by mcans of hairsinand between which the Air being
inclofed they eafily Swim on the Surface of the water
as afipeareth in the Worms of the Guar and Gadflie, yet
remain not thefe Tails always:thus filed 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 cruimpled : 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 ftrictly fay, having
not fully fatisfied my felf therein. "

- To proceed,this is here obfervable, that the («) Male (1. .
twice fheddeth its Skin, and the (6) Female but once Fig

which I cannot confidently affirm, yet have not hither- ;é
to obferved ought to the contrary, for this caufe the
Tails of the Female are } fhorter than the Males. An-
other and more confiderable difference is, that the Eyes
in the Malc are double inlargenefs to thofe of the Fe-
male ; thethird difference 15, that the Gold colour of
the body draweth fomewhat 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 Femalcare not {o vi-
fible. .
The Ephemeron- Copulateth neither in the body of
the Water, noron Land, norin the Air; only the
Femalefhooteth her Eggs on the Surface of the Wa-
_ ter, on which the Male fhootethor 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 fort;ﬁ ._
0




. of Fifh, without any Copulation, caft their Seed in
the water, which they ejet not all at once in
one body, but fparfedly as loofe and feparated Seeds.
That the Ephemeron Copulateth pot inthe water ap-

peareth hence, for that they come notout of their Cells -

till fuch time as they.arc 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 ftrongelft reafon, that no In-
fe&t ever Generateth till having fhed its laft Skin, ag
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’ alfo th%t
it were impoffible for them to Copulate in the Air,
in confideration that after the laft Skin-fhedding the
Legs of the Male are -extended. to that length that
Clutinsjudged them to be horns, Confider alfo what
requifites areneceflary for to Copulate flying in"the
Air, asis obfervable in Flies, and chiefly in the Dra-
gon-flie, which perform .the A& of Copulation very
wonderfully flying in the Air.

I conclude therefore my Obfervation, that the Epbe-

meron never Copulateth cither inthe water or in'the

Air, but only that the Female-having fhed its Eggs in-
the water, the Male fheddeththereon its Milt or Seed’
as before is faid.  All which in that fhort time oftheir
life in this ftate is effeted in that hafte and fwiftnefs.

- thatitis impoflible to make a narrower fearchtherein, =

During the wholelife of this Flie it eateth nothing;.
as is common to many other. kinds of like Infefts, and:
1n fome others, this not cating continueth for {ome:
weeks, yea months ;. .as in Frogs, Lizards,” Snakes.

and Camelions, as I have abferved.

et Whae
i R e
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W hat I have thus obferved concerning the Genera-
tion of 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 an (Y 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
_ no Urine-bladder, and the paffageof the Kidneys for

evacuation was in that place, which caufed the eafie-
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 Kjing, isa Female ; the Breeder which
isa Male, and the common Bee which is neither. The
fameis alfoamong 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.




© CHAP IX

How long the Ephemeron liveth, and what it is'which
bafleneth its death,

ey

HE Ephemeron as befofe is faid, flying up and

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 short 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 the life of the Ephemeron in the ftate of

a Flie is o fhort, aninfinite number die ere they come
out of the water, being devoured by the Fifh; and of
the other who efcape that danger by flightout of the
water, many are devoured by the Sea-Meawes, Swal-

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

their Skins and flying ; and having efcaped thefe two

dangers, if in their flying they come too nigh the wa-

ter, or playtherein on their Tails, they are caught by

the Fifh ; and flying too high in the Air they are caught

by the Birds.

. when the EP,’é;”e’ on is .ﬂé&!ﬁ:d,'{%hen arcthe Roch -
A which feed thereon very fat, and of a fwect and plea-

fant tafte, as Dr. Nic, Tulp Burgomafter of mflerdam .

hath aflured me.

If the reafon be asked ( the fored?_eﬂntif)héd daﬂgers
excepted ) of the fhort life of this Flie, it is to becons

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

water are perfett, {o that as foon as.he Flicby fhodding



s

its Skin, and extendmg its mermbers isas it were New— |

born, the Eggs are ready for ejeftion. Add hereto
that thefe Eggs when firfl hatched have no need of the
Parents care as in other Animals: and becaufe the
only reafon of their Change into a Flic feemeth to be*
for Gcneratlon, which effected, the Flie dyeth ; and to
this end it is for three years growing in the ‘water and
Clay, in the form of a Worm, as alfo tothis end it
“Changeth its Form into a ic, till havmg caft its
Sced, itendethits life.

‘Other Infetts, as the Flie of the Silk-worm, “which
are longer-liv’d, appear with their Eggsyetvery im-
Ferf’e& and we aI\, and bear them fo long, till they are
ll?rd and fit for cjection, and then they alfo end their .
1iC

Someother Infets, although intime they lay their
Eggs perfect, asethe dnts and Bees, whercof the Fe-
‘male-Bee, vulgarly named the I\,mrr layeth in.one-
year about 6 thoufand Eggs, and yet they dye not
then, for they muft feed their young, ‘and da.xly with

much care and labour provide them-food ; which la- -

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

{oon die after they have Generated, or elicare mifera- -

Lly kil’d by their Conforts.

So that if we fhould rankall Animals,the Ratxonalor
Man niot excepted, - under one of thefe Threc forenamed
Orders of lemg, we fhould reduce Man under the
Third fort; for 12 or 13 years pafs, beforc Man is.
fit for G cneratxou ;- and alfomore numbcr of years are.
required for the Second, Third, §¢b, 1oth and laft
‘Birth : thereftof the yearsare rcqumd to the neceﬁ'ary
Education and Inftrution of the Childfen. So «that

MY

—_—— . =

all well confidered, wemay fay, that for Generation is”

the menmg, dedlc,and end of Man’s yfc.. B

v

" CHAD,



CHAP X

The Ephemeron does flye Three days, and fometimes on
the Fourth day. Other forts of Ephemerons.

A

Y7 H E Ephemerons, as was faid at firft do flie for
Three dayes on ‘the Surface of the watee; but

with this diftinttion : that thofe which have rifen many
thoufands of them out of the water, and flown the
firft day, die 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,ana {o on the Third day ; andthenall

ceafe till the fame feafon the next following year.

The truth hereof is known tomany perfons, who
live near thofe Rivers, who fee thefame yearly; yet I
have feen them alfo flie the Fourth day, but in no
great number ; asonthe Fifth dayalfo ; and therefore
I'judge thefe Worms were later fitted for flight than
thofe that flew before ; or were letted by ficknefs or
otherwife.” As alfothat thofe whichappeared {fooner,
were fooner fit for their flight; and for this reafon I
{ee not but that the Epbemeron might appear fome few
days. {ooner or later than the precife time ; for thatby

experience it is found that they fometimesappear about
14 days {Soner or later, according as the feafon of the

year is more or lefs agreeable, , o
The other fort of Infe@s have almofta like fet time

for their Change, which being come they cannot hin-
der, as Thave often found, and have indeavoured. by

feveral ways toretard their Change but-in vain 5 for

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

deftruction : “at which-time notwithftanding by thefe
endeavoured obftructions their Limbs are focomprefled,
- R S  that

: W
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43 Epbemers Vita,

that being dead all the pleat-folds of their inward and
hidden fgarts may eafily be examined, which is of no -

fmallu
things. ‘

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

whoever inthefe matters defireth truth, that himfelf-

feek it in nature, which exceedeth all Writers, and
#éacheth us morein a minutes time, than in years can
bie learned in Books without her. Nature is an open
Book, . in which her wonders are-more intelligible than
in the relations of men {ubje&t to many miftakes, from
which I acknowledge my felf not free. o

I wondered to obferve inthe book of . Augerius Clu-
tine that the Ephemeron of Dortman is'only drawn froma

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 he judged to be mithaped ; havingleft the whole
draughtwhich was firft made onlybyMemory,as itwere;;

whereby appeareth how inconfiderately the error com-
. mitted by the one hath been endeavoured tobe mended
by the other : which for that he only endeavoured todo-

by his conceit, hath conl:quently doubled the crror,
for that he endcavoured to make it to appear morc true-
-like, and yetr he ackuowledgeth never to have {een
the Infect. Wherefore the great Harvey hath well faid,
Ex fenfu permanes fenfatwm ; ex permanentia fenfats fie
| o . o PREMIOTiA

e for thofe who labour 1n the fecarch of thefe

@



memoria : ex mults

entia ratio'yni'ver/{

OTRALA COMURIA, COYMitionis certiffima priuc:'{:id.
At the time when I was fearching an

examining -

lici memorid experientin : ab experi-
lis ; definitiones & maxima, five axi-

the nature of this Infe@, 1 havefeen feveral fortsof .

Ephemerons, but 1 have never {een that. of oefnagel

reprefented by Clutins, and which alfo is to be found "

inthe Figures of the faid Poefnagel, except once in
the way to iewerneer I found the Nympha thereof,
which was hurt by being trodden on, | judgd 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 ¢reeping on
land, there changeth into a ANympha; which in time
attaineth the fhape of the Ephemeron reprefented by
Poefnagel, and aficrwards 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 Saumenr,
‘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 whichlive 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™
rejefted that write fomewhat of thefe, and other like.
- Infelts they have feenin other Countries, not wholly -

agreeing withour Ephemeron : andit would be a great
prefumpuon i us to conclude otherwife, for God is

endlefs in the variety of his Works, which notwith-
o - G2 . {tand-




“ad | Ephemers Vian

~ftanding they here and there -differ in fome accidents,
-yetinthe chief parts they all agree, which is one of
Gods greateft wonders in nature; fothat it mightbe
faid that he had Created but one Animal hidden under
feveral outward fhapes,and endlefs wonderful dccidents.

Being inthe year 1670. in the Village Slouton 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 refting
onmy 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 cf the
water.  The Original of thefe Infelts is not much un-
like that of our Ephemeron, for that they allo live in
Ditclies and Trenches of water, which alfo at their
fet times Change by fhedding two Skins; the onc 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, andy are therefore of a f{tronger
Conftitution, than the larger Ephemerons, and their
Skinagreeing more with that of the' Lobfer and Prawa,
They have alfoon the fides of their bodies Gills and
Einns, when in the middle of Summer if you take a
ftone out of the Réine or Leck, asalfo outof fome In.
land waters, you wilHind fome of thefc Worms' fit-
ting thereon ; which is alfo found in other Countries
and Rivers: as I have found in the Loire, the Seine,and
atherRivers of France: W hereby it appeareth that there

are many forts of Ephemerons, and that thercfore-thofe ——

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

‘ o THE
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EXPlanatidn of the fevér\él TABLE s L

The Firft Table.
Fig. 1. .
I]V the Firft Figure fs repre-

Jented the Worm. one year

old, being in length Sof an
Holland #xch; it appeareth
wholly without Wings or any
[figns thereof s it hath on each fide
6 continnally moving Gills turn-
edover on its back each againft
the othrer y whereby the 1o under
placed Finns may be clearly [een.

al
-

Figure

inthe fecond Figure is repre-
fentedthe Worn Two year old,
in length 1% of an Holland

inch ; the figns of its Wings or

their Cafes, wherein the Wings
are inclofed, appearing ; the two
nppermoft of them, much bigger
than the two lowermoft 5 it hath
ats Gills in a different manner

twrned over its back, than in the

bling Gills,

£

e

tion is, which theywithout ceafing
make with thefe conftantly trem-

Figure 3

I the third Figure is repre-
fented the Worm Three years
vldy inlength abont 2} Holland

inches, but among thofe-of this —

age there is much difference be-

e

e

- between the lensth and "t'/ficl'nt_’/r

that at firft fizht they are notvi-,
fible, except the uppermoft: are .
/iﬁEdi';P‘, here is alfo reprefented,
. very clearly the 6 Gills, oneach: .

ﬁdé of the %a’j t):rm}lgoz:!er,tbél

firft fiourepwhich I thercfore note,

Jor that all thefe Werms are re-
prefented to the life, and withal

to fignifie how wonderful the mo-

of the one and the other. The
Worm here reprefented is a Fe-
maley andone of the fmalleft fize
of that Sex, which difference of
Sex is-t0 be difcerned in the eyes,
which in the Femalessare much
[fmaller than in the Males ; the
Wing-cafés, in which the wi.igs

are inclofed, appear #ow vVery
plain, notmz’t"/;/f‘andiﬂg the upper

. .
pair{omuch cover the H”de’f‘[’{fﬁl}”:f;':<}

back, whereby the undermoft Tem
Finns of each fide aremade vifi-

ble ;5 atthis time thefe Gills are
aever-without motion, yeaevem: .

M"-};
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 The Explanation o
-out of thewater, wherefore [ome
e e Hore

have judged that t.

[wims by the belp of them : But

I judge that is performed only by
the F\ginm, as I have mmed‘:z:m,
laced under them ; while for ma-

wy reafons I believe 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,
F igu}c 1.

] Ere is reprefented one of
A X the biggeft Malewormsin
swhich all its parts are very meat-
Iy and diffinitly reprefented,
5 iLs S
A. Eyes double in fize to thofe
of the Female,
" BB. The horns with thesr dif-

- fering Artienlationsor Joynts.

C. The Sheeves, Beak, or
toothy Cheek-bones, wherewith
they root up the earth. B

DD. The Firft, Second and
Third pair of legs with thesr
oints. g -

E. TheCafes of its Wings in-

- which the firft pair are inclofed,

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

2rembling Gills which aye [bining

azd pure white, and befer with

- the fame are

“wered by

thou[ands of fine hairs like Fur,
re here wery meatly re-
prefented. The Finns.in this Fi-
gure are not vifible (being co-
the Gills) but are al-
ready reprefented in the firft and
third Figure of the firft Table.
" G. The three " Tails, befet
with Brafbie hairs, with their
Tag-like appendices.

Figure 2.

The long hollowed CeﬂQ in the
Clay in nf;,'gicl) the Worms liveth,

“wmgveth creeperh, O ¥ fed,almoft

inthemanper as theWorms of the
Bees in the combs or wax-cells,are
ere reprefented,

AA. The Cells of the greatefs
fort of Worms intheClay.

BB. The Cells of the fmallcft

W orms.

The Explanation of the
3dand 4th Tables.

I have in both thefe Tables
wfed the (ame letters, for that the

~Explanation requsired it ; as alfo

for that they reprefent the entire

diffetion of the Worm ; [o that

what letters are wanting in the
third T able may be found in the
fourth : as alfo thofe which are
wanting in the fowrth may be
found in the third.

Expla-

"the leveral Tables,



 Figwe 1.

igd a

A
"4 4.y He Lung or Air-vefJels
of the Wormwhich are
twovery remarkable O confbantly
open Air-vefJels, compofed as it
were of [ome thonfand of curled-

Like fFsff-rings,by which the Air is.

conveyedto all the irward parts

of theWorm ; the fame are placed

on both' fides, the length of the

Worm, andwaved Snake-like.
BB. The Air-veffels in the
head of the Worm ;. the [ame are
branched out of the two firft men-
‘tioned great veffels, AA, and

yun tothe Brain and Nerves.

 CC. Branchesof the Air-vef-
[fels running to the Mufcles of the
Bresf. |
- DDDD., Branches of the Air-
vefels yunning to the Mufcles of
the Belly The [aid Mufcles are re-
refensed on the other [ide of the
io@,“who//] void of ve[els, where
the oblique afcending Mufcles in
Jome manner cover the fEraight
Mufeles, the ufe whereof is to

“move therings of the'belly 5 for

driving forwar.' the blond and
bumonrs ; and for difehayging
the Guts, in that they afift the
Gut s in their motion.

EEE. The Lung-ve[fls run-

A,

y

,/‘

aing to the Medulla Spinalis ;-

' R o -

/
v

Explacation of the 34 Table.

;’FFFFF. The La s
veflels ynnming to the Milt, om
Veﬁcn]z-fé’ﬂ‘l)l%alés of the ﬁdc» She
worm, owe of thefe Veficulz or
Bags are veprefented in the body, .
as &t is theve nasurally placed ; the -
other is placed ontof the bodyand’
delineated fomewhat bigger than
naturally it is, or.than that which
is reprefentedin the body.
GGGG. Theair-velfels run-
wing to the Gills, which appear-
white like new-boild Silver ; two
of thefe Gills only are reprefented; .~
for that the other ten are repre-
[ented as cut off, tofbew thetem
Finns. See RRR.. E
H. The asr-veffels ranning to-
the lower part of the Guts ; as al- =
fo to-the f[éed-vellels next to-
themdd. SR
. HI. The air-vellels ranning
to the fat, the films, and the ont-
ward skin,to cool andfupplythem..
KK, The air-veflels ranning =

N 1/ fbe pVﬂ'l(g—&'d/éJ‘, ‘dﬁg,;}qppeaf‘rp

ontwardly like vibs or finuestheir:
shicfeft ufe Ibelieve is, by theair |
sondnited there to affift the ex-

panfion of the wings; to which:
purpofe the wing s themsfelves are
fupp/]e:d with a great number

thefe air-veffels. 1
PPP, Three chief air-veffels
running without the bodyto the -
Giﬂf, the fame are;[;ere._reﬁrq/_‘";?mz

o Cedy



under placed Finns, befet with
brufby hair, RRRRR.
» QL. The middlemoft of the

three forementioned air-velfels,of

the perfect white Gills ; which is
of a black colour, and a{fearing
through almoft inthe midft of the
tranfparent white Gillswhereby it
[eemeth s if the black fFroke or
linc of the Gills, were marked
with white pricks. ‘

-~ :RRRRR. The five Finns on
each [ide of the body, befet moft on
one fide with dark gold-yellow, and
[Hiff brufby hairs.

8S. Afeather-like hairy part,
placed undey the firft pair of Gills;
of which 1 have no yemembrance,
neithér what it is,nor ’a%o whether
it isfound about the other Gills.

TITY. The Medulla {pinalis
conftituted of cleven Nodes or
globular partitions, fromwhence
are derived the Nerves running
through the whole body ; and im-
part unto it [enfe and motion ; [ce
Ffurther concerning this in the
6th figureof the 4th Table,

XX, The places where the
Mecdulla Spinalis s with [frong
ligatures is kept in its place,

X% The Optick nerves arifing
out of the brain, or otherivife ont
of the beainning of the Medulla
Spinalis, ar the firf?
thereof.

U
a1, The Mufcles of the bieafl,

“

~The Explanation ot the feveral °
ed as cut off, the better tofhew the.

3

g}/(/zl}lt/ e

Fbles,

moving the-legs ; whither” alfo
fome Nerves yun,fromthe Me-
dulla {pinaliswhich communicate
to them life, motion and [enfe.
bb. Some other Mufcles of the
breaft but cut thronghwhichmove
thewings ; towhich alfo the Me-
dulla {pinalis fends its Nerves,
ad. Two members which I con-
ceive are pertaining to the feed-
wveffels of the male; of which yes
Lam not very certain. |
e. The ReCtum or flraight
Gut cut off ; which is better and
neater rveprefented in the fonrth
plare, Fizures.
bh. The wery 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
mgpner r‘i‘?yr(ﬁmc’d in the 6th
plareyinthéad, 3d & 4th figures.
' '\

‘Figure 2.

Here are reprefented all the

: :leﬁrjbed W%y in théir natural

bignefs.
- Figure 3.
- The natural rcprfﬁwmtt'on of ™

‘the Cell or neft of aCaterpillar,

which



-

[fomewhat more toan a fingers
length ; at the clofe end, [ome-
what [barp, and Pyramidal ;
itis built or framed of a great
number of fmall round [Ficks, bit-
sen much of a-length, which are
piled the one upon the other like
the Beams of a Ruﬂia-/)z;ufe, the
ends laid the one over, or refting
on theother,and are faft ned toge-
ther with a fine Web, infieazf of
Lome or Clay. The true bottom

or foundation [Ficks, have twice.

which is wonderfully formed ; it is

the length and thicknefs of the

other, which are thereon piled
tower-like.Befides thisNeft is alfo
[urrounded or covered over with
a Web, thick, tough,and of equal
thicknefs, and lined within with
4 [oft down to.lye in.

The Explanation of the
Fourth Table.

Figures 1, 4,& 7.

LL. CQY0me byanches of the air-

S veffels, Ad.reprefented

in the former plate, running to
the Egg-cluftcror Ovarium.

MM, The air-veffels asthey

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

ble.

N. The fame air-'ve/fel: togc-’"}

ther withapart of thecga-clufter,
taken ont of the body 5 where ve-

%y neatly is reprefented how thefe

- grapes is joyned to each grape.

“the back,

air-veffels are joynéd tothe Eggs,

like as the fFalk of & bunch of

0000. The air-veffels run-
ning to the heart 5 where I have .
not delineated all the wejfelf,‘

which are [ent from the twogreat

trunks of the air-vellels A4, to z:

prevent confufion, by reafon of
the very great number that yun
thereto. | Pk
TT. Apart of the heart which -
here and there fme/let/f}ut; its
natural place in the body is in
and runs along the
whole back. :
\VVVV, Some air'zfeﬂ'e/; cut
andbroke off which run to the
beart-and other parts.
XXXX. The parts where the
heart fwelleth out and wideneth,
ce. The Mufcles moving the

SixGills, a\;ad fve Finns placed

Fal

< émeach fide of the body, towhich
. d

‘un confiderable  Nerves to

. N g
communicate tothefame, life and -
motion. | '

ff. The Stomach and the Gurs,
as they appear and ﬁume/?‘ throvaly =
the Egg-clufter ; the Stomachand -~
Guts are very neatly reprefented
inthe gthfizure of this fame Ta--

. The form or (bape of the
Eéx, wlyzﬁr are /14/;];;/% ~a£d ob
long round. R

i1, The Mufsles of the Reftum,

orftraight Gut, which [erves for:

¢ ect~

R 2



o1 NE LXplanation
 Tejecting out of the body, the
. fuperflustics of the inward parts,
" "Figure 2.
 Reprefentcth the Eggs of the
Ephemeron, asthe fame appear
-0 the naked (ight without help of
a Microfcope, whereas all  the
ather parts have been viewed
and dlincated by help of the
Microfcope.
| Figure 3. |
Reprefenteth the doxble Ego-
clufter of the Worm, made up
of an infinite unmoer of wery
fmall Eqos, which at the time
when the 1Worm is changed into
theEphe mcrOn,md\(?\y:tb on the
Surface of the water,
 Female fhot ont om the water,
and are befprinkled by the Male
Secd. So that thefe Infects are
Generatedwithout Copulation.
Figure 4. '"

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

Figure 3.

A. Apartofthe throat-gut,or
Gula, ( which conveyeth the food
into the Stomach ) cut off clofe to
t/yt’ ﬁimc’. . -

B. The lower Orifice of the
Stomach “or Pylorus, throngh
which the food is fent into the
Gnts,

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

]

reby the -

airweflels which yun thereto
from the great Trunk, as they
are reprefented in the firff Fi.
gure of the third Plate. AA.
DD, The thin gut, which is
as abranch of the Stomach, im-
medi.zte»{y/ annexed. thereto, [o
that 1he’ Stomach as it werc nar-
roweth into the [ame.
E. Thethickor crumpledgut,
wherein  [ome. long  [trokes or
' ftrix are obfervabley which from
within appear through it.
b, The fbraight gutwhich ap-
A p‘wréﬁ'b very neatly rimpled.
G. Some tranfparent I7alves,

like half moons, which apperr i

the thin ant, and are femk

throngh it.
4. 5. 6.&e.

denote eleven of thofe annular

divifionsof thebody of the Worm;, -
and alfo [hew where the Stomach.

and the Guts have their natural
lace.
Figure 6.
The Brain, the Mcdulla {pi-
nalis, and the Nerves arifing

. e
Thfe Figures

_ont of the fame arc here reprefent- |
ed, according tothe bife s fothat

(o)

the Nerves of the Medulla {pi-

- nalis appear not fo gaping;asis -

reprefented in the firft Figure of

the 3d plate TY. for therethey
Tare reprefented, as they appear
‘in a Microfc?pe, when with a
- fine Needle, they are feparated,
swhich can eafily be done without
. cutting ortearing.

1,2, .

- .



R

1,2,3 &c: Tbe Fzgwre:, 1, thelert }
2, 3, 8c. repre(@r the natural large reprqﬁz»ted
place and pofture of the Medulla

fpinalis 7#- the body; and in°  The EXprananon Of t:hc
nthat manney it ﬂ%fﬂingw{bei : Sxxrh Table
bythe Ring-like indentings, in

relation to the head, éreqﬂ and I}xgure 1.
by,
Figure 7. E rtﬁ’}xtetb the Fzgure of
The Explanation hereof is f/ Female Ephemeron,
centained in the Explanation of  juft as uf rifes ont of the water,
the firft Fignre of this plate. and hath /g/mted its Sl'm, 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
warer ; as is ;efre’f@nfed in-the —
Figure 1. gTab fig. 2.

Tbavedyyed fome of thefe fhed
~His 45 the Fignre of ‘the Skins,which reprefent the Worm
Male Ephemeron, having  [o mmm//j and to the life, as

foed itsfirft Skin 5 or reprefcn-if you faw the Worm alive btﬂ}’f)
tation of the Ephcmcron as it you,

firft cometh out of the watcr, Figure 2.

where it hath [ofF 125 firft 6»(1;2 [r ﬁ:ntetb i [ome manner
and from a Worm is @come 2 how the wings do expand, 1w rhich:

Hie, asa Worm it isreprefcnt- ~to apprehend more clmr/y, it

¢d. Tab.2. Fig.1. - ouglzt to be knowan that the n’mg"‘
anure 2.

reprefented inthe firft Figure of
The Female Worms as it is im-  the thivd Plate, with the leitersy

mediately before its U’””A’f is ~“hhh, s there rf’Plfﬁ’medmlt/J zt:w\“‘
bere fbewn 5 inwhich the Wings  nstural foldings ; and is hereve-

are now vifi é/e appmrmg t/’;rcwqh prefeated in tbe \mzmm’r how it

their Cafes. . bydegreesdoth e.x*pmd,md lo etb
AA. fT/fe cafes of t/;e Winos '} 1ts ngat pleats and fbld.r.\ f
which appear through the [ame Figure 3. ™. \
very vifible.  How thefe Wings R«*prcfemer/} the /ame ‘wing
/pmr, when the Cafe is ﬂjed lofing firft its Snake-like foldings, ,,

|

ee in the . 3d Tablc fig 1. in and t/mz m Iong folds, wlm/mre



in the ‘manner of a Brabants

Yuih, or Veft, firft pleated in

the length, and then folded a-
gain crofiwayes. -
Figure 4.
Reprefenteth the {ame Wing

almoft fully expanded.

The Explanation of the
-Seventh Table.

YV He [everal appearances of
‘1 the Ephemeron, fbedding

or [Fripping off irs Skin like a ve-
r]/t}biﬁllfbfﬁﬂ;r fbirt, 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 Skinin rifing out of the wa-
ter,which as is before faid, hap-
neth in a moment. . Here is re-
prefented the bodyhalf fEripe, the
head, the breaft and the legs, in

the manner -as we pull our 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 ontfide
inwards ; which is wonderfully

effected : forthe Flie is at that

time, like a captiv’d and bound

bird ; for the Skin thus drava

off, fbutseth clofe to its body, like

2 (romg Swaf) wound about,
)

~LheExplanation o theleveral Tables. ™4

\‘J\

which. keepeth it as a prifomer,
and canfesh % to (brver and

- quake.

- Figure 2,
Reprefenteth the Male E phe-
meron almoft uncafed, fo that
the two ontermoft Wings and |
the Tails, by a fmall fripping off |
the Skin will become wl;oi} freed, |

The Exp]aﬁation of the
Eighth Table.

- Figure 1.

Eprefenterh the thin Skin |
R or film oj(”tl;e Ephemeron |
in this manner(hed,

This film thus (bed, remaineth |
not inthe form as is here repre- |
[ented ; for the parts that did ix- |
clofe the wings (brink commonly |
up together, and o come to appear
in another form.

: Figure 2.

The Male Ephemeron having
now fhed two Skins fucceffively,
and affumed the [bape of a flying
Infect ; the Legs which in the |
Worm were fbort, are now ex-
tended to about twice the length;

which -chiefly is vifible in the |

Tails, whofe length by thefe two
extenfions, are now become three
times lonzer than they were
the Worms, -

FINTS
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