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APPENDIX
To the FORTY-FOURTH VOLUME
OF THE

Philofophical Tranfaltions,

Containing fome Papers, which were not
ready to be inferted in the Order of their
Date.

L Oé/érfvazzom wupon [efzzeml Jpecies of fmall

water infelts of the Polypus kind, communi-
cated in a letter to the Preﬁdent, [from Mr.
Abraham Trembley F. R. S.

Tranflated from the French,

Read May 21, and W HAVE, in a Paper printed in the
June 18,3747 B 474th Number of the Philofophi-
cal Tranfactions, Art. X. taken notice of {everal
fpecies of 1mall water-infelts, all which have been
ranged in the general clas of the Pofyps. It was

during
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during the fummer of the year 1744,that the feveral
obfcrvations related in that paper were made, and
what refults from thofe obfcrvations, concerning the
figure of thefe little animals, and their manner of
multiplying, is fufficient, if I am not greatly mif-
taken, to convince any obferver, that they well
deferve the attention of the curious. I have accor-
dingly fince, mifled no Opportunity of purfuing my
enquirics concerning thefc infelts, and whilft I have
been fearching for them in different waters, 1 have
occafionally difcover’d feveral other forts, to which
I was before a ftranger; but to- which I have not
been able to refufc fome fhare of my application alfo.
The rclations I found thefe ncw fpecics of Polyps
had to thofe I was alrcady acquainted with, and
feveral particulars in which they greatly differed,
cqually determined me to obferve them all, with as
much care as 1 was able.

This undertaking by degrces became both difi-
cult and extenfive, yet as I was well perfuaded, thae
if it conld be fufliciently purfued, it would greatly
contributc, both to redtific and to enlarge our no-
tions of Nature; I have often rcgretted both the
want of lcifure, and the want of afliftance for car-
rying on the wotk. By afliftance I mcan the advan-
tages I might have received from the diligence, from
the abilitys, and from the judgment, of {uch other
obfervers, as fhould have been willing to joyn with
me in fuch an undertaking.

The mote minate the objeéts are, upon which we
are to make obfervations, the more diffident thould we
be of thofc obfervations themfelves. It is in thefe
eafes not futhcient to repeat fuch obfervations {everal

times
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times by onc’s felf, but it is very proper, and frequently
ncceflary thar others fhould repear chew alfo, and
thould cven fometimes hit upon the fame themfelves.
And then it is, that by the means of chefe diff rent ob-
fervations carcfully compared with each other, we may
come to be better affured of the various falts we are
enquiring about. Befides which it may be noted,
that the number of obje@ts, that fhould in this cafe
be attended to, is really too great to be fufliciently
obferved by any one fingle perfon.

I believe it will not herc be improoer, to give
the defcription of that gpparatus 1 have made ufe of
myfelf, and by which I have been: enabled to mke
my experiments. This defcription will render what
1 have further to fay the more intelligible; and will
perhaps contribute to make others morc capable of
judging, what degrec of credit fhould be given to
the feveral falts, I may have occafion to relate.
Thofe alfo who fhall be willing to obferve regularly
themfelves, either the fmall water-infeGs mention’d
in this paper, or any others they may happen them-
felves to meet with, will not, I am perfuaded, be
difpleafed with the defcription of an appararus,
which they will frequently find ferviceable to them
in (their enquiries.

The principal benefit I received from it myfelf
was, that I was thereby enabled to obferve with
the feveral magnifiers of my microfcope, {mall
water Infects, whilflt in a glafs containing warter fuf-
ficient to let them live therein, much in the famec
way as they would have done, had they ftill been
in the ditches or other waters from whence they
were firft raken.

It

Sa-



[ 630 ]

If onc only prepofcs to onc’s felf, to ¢xaming. for
fome momcnts the fignres and the motions af
water-infedts, one may. content one’s-{elf basely with
cxpofing fuch in thg common way to the micro-
fcope in a few drops of water. But I dare fafely
affure, from divers repeated; experiments, that it avill
often happen, with segard to feveral:tests of thefe
infedts, that the-fimple obfervation- ¢ them in-a
drop or two of water, will net be fufhcient to dif-
cover all that is-fingular either:in:their (hape .ot
motion. --It is -therefore very propen than an ob-
ferver fhould cndeavour to examine fach-infeés,
when they are more at cafe, and in a larger quan-
tity of water. -~ And this he will find fill more ne-
ceflary, if he is defirous - regularly to purfue their
hiftory. For then the fame infetts ought to be.re-
gularly obferved, for many days fucceflively, and
they. ought - themf{elves alfo to be as ncarly as pofli-
ble under. the fame circumftances they wounld have
been, had th¢y remained in - the fame waters, in
which they naturaily live.

I have accuftomed myfelf to kecp great numbers
of the fmall infedts I make obfcrvat:ons upon, iin
large glafless: and it is by obferving whar paffes in
thofe glaffes that I endeavour to. difcover the. more
general fadls, relating ro the: natural hiftory of thefc
animals. After. which, I have. found by many: re-
peated ¢xpariments, ‘that it is neceffary to remove
into glafles of a..lefler fize, like that reprefented in
Fig. 1. fuch of the.infeds as are: to be fev andrt.for
more particular and curious microfpical obfcrvations.
I put. water into. thefe glafles, from the fame ditches,
out ot which the infects 1 am oblerving have them-

felves
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felves been takens and I fhift this water more or
lefs often as the circumftances may require.

It is eafy to conceive, that to obferve a fmall in-
fect in onc of thefe glaffes, with a magnificr of a
thort focus, it is neceflary that inie& fhould be
placed very near to one of the fides of the glafs;
and that it ought alfo to be kept fteadily in the fame
place. The infe& ought therefore to be cither fixed
to the fide of the glafs itfelf, or to {fome other body
that may be conveniently fo fixed. I chufe, for this
purpofe, fubftances that are flender and fupple, fuch for
cxample as the fmall branches or twigs of divers fpe-
cies of the Eguifetum palufire, or water horfetail.
The cluftering Polyp; are often found upon thefe
twigs, and they may be made to fettle upon them
from elfewhere, as I fhall take notice, by and by.

Now this is the way I take, to fix one of thefe
twigs of horfetail againft the fide of my glafs.
Having chofen a fmall {lip, upon which there is one
or morc of the cluftering Polypi or the like, I take
a piece of a peacock’s feather, longer or fhorter,
according to the diameter of the glafs I am then to
ufe. From this piece of peacock’s feather I cut away
all the lateral branches or beards on both fides, ex-
cepting one at one of its extremitys ; upon this one
I make a knot near its infertion, but do not at firft
draw it clofe. I then bring this open knot to the
fmall {lip of the horfetail that is floating in the wa-
ter of the glafs, and I get one of its extremities into
the knot, which I then draw clofe; and the {lip of the
horfetail is thus joyned to the picce of the feather.
I nexe take hold of the feather, and bending it nearthe
middle, [forceitstwo ends(Tan. L Fig. 4.) 4.f; into the

Nnnn glafs
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glafs, Ithen let go the feather which I before held,
and its claflicity forces its two ends againft the fides
of the glafs 4, by which means the {mall twig 4/
of the horfetail I have been {peaking of, and which
was alrcady fixed to the extremity of the feather f4,
becomes alfofixed clofe to the fide of the glafs; the
confequence of which is, that the Polypus that is
fiicking to the horfctail is obliged to remain in fuch
a fituation, as to be within the rcach of a magnifier
that is but of a fhort focus.

Nothing more is now wanting, but to place the
magnifier before the obje&: for it would be both
dithcult and very inconvenicnt to hold it like a
rcading-glafs in the hand. In theinftrument &, 7, 5,
£, e, 1 make ufe of, it is ferewed into a ring fixed to
a {fmall branch #, g, which has a ball g at its other
extremity 5 this ball fits a focket, and fo makes a
joynt, by which the firft branch is joyned to a fe-
cond 4, 7, and that again in like manner to a third
i, k, or fourth, if there is occafion. The foot of the
whole is fitted near the edge, into a {fmall board or
tablet that holds the wholc gpparatus (Fig. 4.). By
the means of thefe joynts, the magnifier e, may be
turned any way, and may be convenicntly brought
near to its proper diftance from the objed, yet as
the branch which holds it, cannot well be without
fome fpring; it will be ftill difficult to adjuft the
objeét exactly to the focus of the magnifier when it
is fhort, if only the magnifier was to be moved for
that purpofe; and it will therefore be found eafier,
when the magnifier is once right againft the objc&t,
to move gently the glafs in which that is contained,
till it is found to be precifely in the focus of the

maagnifier
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magnifier : and for this purpofe the fmall board up-
on which the glafs is placed, ought to be well
{moothcd.

The light that comes in at a common window
will be found fufficient, for obferving in the water
fuch objeéts as arc to be feen with the bare eye, ot
with a hand magrilying glafs; but fuch as muft be
cxamin’d with a Jews of a fthorter focus, muft be
view'd by the lich: of a taper, placed beyond the
glafs, and whoie Hame is fo orderd as to be upon
the level with the objeét.

A magnificr thus once adjufted may remain in the
fame place before the obje, for feveral days toge-
ther, without being diforder'd ; fo that, to obferve
the progrefs of the infet during all that interval 5
no more will be neceffary, than to place from time
to time a taper behind the glafs, and to apply the
cye to the already fixed magnifier.

Several of thefe apparatus’s may be placed upoa
onc and the fame board by one another; and thus
at the fame time obfervations may be made and
carried on upon different forts of infels, .or upon
feveral infects of the fame fpecies; in order to come
{ooner and with more certainty at the knowledge
of the falts one is enquiring about.

could never have difcovered the manner in
which the cluftering Polypi are multiplied, but by
the help of the expedient I have juft defcribed : and
before I had the ufe of that apparatus, 1 only kncw
in general the figures of thote Pofypz, and of the
clufters. that contained them. 1 had taken notice
that thofe clufters grew, and I had reafon to fufpedt,
that a wholc clufter came from a fingle Polypus s
Nnnn 2 but
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but 1 ftili wanted to fee this increafe, and to find
the moment of their multiplication; for I had rea-
fon already to fufpe, from what I had {cen with
a glafs T held in my band, thar thefe clufters did
not grow infenfibly like planis: but that on the
contrary, the operation I wanted to fee was per-
formed in a fhort portion of time. To come there-
fore at that moment, [ refolved to obferve regularly
for fome time Poiyps of this fort with my Micro-
{cope, whiift they fhould remam in circumftances,
nearly as eafy and as natural to them, as thofe they
were in in their proper habitation.

This it was that gave me the firft thought of the
above-defcribed apparatus. And when I had pre-
pared and fixed every thing, I fet myfelf continually
to watch for the moment of the multiplication of
the cluftering Polypz; and I then found this moment,
which had fo much wifhed to difcover, the very fame
morning that Ibegan to make ufe of my apparatus.

It was, as has been feen in the paper above re-
ferred to, in that fpecies of Polyp:, fome of which
are reprefented in the 4th, 6th, and 7th figures of
the 2d plate of the 474th number of the Philofophi-
cal Tranfaétions, that 1 firt difcoverd the manner
in which thefe {mall animals are multiplied : and it
is indeed among feveral fpecics that 1 am now ac-
quainted with, one of thofe in which this fa&t is the
moft eafy to be obferved.

It is alfo in the fame fpecies eafy to fee that very
odd motion, which they exhibit at their anterior ex-
tremity.

This fame motion, which has alfo place in other

fpecics of cluftering Polypi, is not in them {0 eafie
10
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to bc remarked; both on account that they are
leffer, and alfo on account that this motion itfelf is
{wifter, than in the fort above mention’d.

There is alfo to be obferved at the anterior ex-
tremity of feveral other fmall infe&s, a fort of mo-
tion which has drawn the attention of all fuch as
have happend to fee it, and who have almoft 2al]
been curious to enquire and fatisfic themfelves, whe-
ther thofc little wheels, which appear to turn with
fo {wift and fo regular a motion, arc rcally wheels
turning vpon an axis or not. This has determined
me now to mention that motion, tho it is not my
defign to treat fully of it in this place, or to dcter-
mine very precifely what I think abour it: asT thall
be very cautious how I affert any thing pofitively
upon fo nice a matter, until I fhall have repeated
again feveral experiments I have already made, and
until I thall have tried feveral others.

In order to difcover what this motion might
really be, 1 have applied myfelf not only to obferve
it in the fame animal placed in different altitudes,
but alfo in diffcrent fpecies of water-infets in which
it is feen, and I have compared the Phencmena of
all thefe feveral motions one with another. ~ Thefe
comparifons I have found in other cales to be of
fingular ufe, and the beft means of preferving my-
felf from thofe illufions, which very fmall objeéts,
view’d in a microfcope, efpecially whilft they are in
motion, are but too apt to prefent.

All 1 have yet learned from thefe comparifons,
and all the other obfervations I have made, feem
to concur in proving to me, that there is fome
deception of the fight in the prefent cafe, and that

the
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the motion in quefltion is not really what it at the
firlt appears to be, a rotatory motion round an axis.
And I even know fome fpecies of Polyps, in which
this motion is, comparatively {peaking, but flow :
and in thefe it is diftin&ly feen, that this motion,
tho’ in general refembling that o™erved in the
others, is not a revelving or rota'ory motion : fuch,
for example, is th: moticn which is taken notice of
in that fpecies of Polypi, which Mr Leewenhoeck
has defcribed in the 295th Namber of thele Tranf
altions. This is one of thofe infe&s whofe motiony
is the moft to be admired, and it is befides ex-
ceedingly curious upon many other accounts.

I have already faid, in my paper above referred
to, that the motion in queftion is very flow in the
cluftering Polypz, jult when they are opening again
after their divilion, and I am greatly miftaken, if it
may not then be fecn very plainly that this motion
is not a rotation. The fame rematk may alfo be
made on the tunnel-like Polypus, and that, almoft
during all the time that it employs in its fepara-
tion.

I made ufe of an expedient, whillt I was obferving
the cluttering Polypi, whereby I was able to retard
the quicknefs of their motion. I poured by littic
and little a {mall quantity of fpirit of winc into
the glafs whercin they were kept. This {pirit of
wine immediately either abated the velocity of their
motion, or took it quite away, according to the
quantity of it that I poured in. That which fol-
lows both in the one and in the other of thefe
two cafcs, is of ufe, and gives light to the prefent

queftion.  Sometimes the {pirit of wine forces the
Polypus
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Polypaus entircly to draw in its lips within its body,
and at other times even to detach itfeif cntircly from
its pcdicle alfo.

Another way to take off the cclerity of this mo-
tion, is to removce the infeéts into a water which
furnifhes them much more fparingly with food ;
fatting probably weakcns them, and from their weak-
ncfs arifes an abatement in the quicknefs of their
motions. This laft cxpedient is of ufe and conve-
niency for the obferving of this motion whilft it is
flowcer, for feveral days confecutively.  And after-
wards upon returning the Polypi into water ftocked
with food for them, the motion will foon be re-
ftored to its former brisknefs.

Iremarked alfo the Jaft winter, that cold deadencd
the motion of the cluftering Pofyps : and thele ani-
mals in all probability are lefs voracious, and cat
lIefs in winter than they do in fummer.

When the motion in the cluftering Polypi has
been retarded, cither by fafting or by the cold, they
become whiter or of a paler colour than before,
they alfo then ccafe to multiply.

1 fhall not here enter into the detail of the feve-
ral obfervations 1 have made, on the feeding of
thele cluftering Polypi, and on the relation 1 have
found between thar and their generation ; as thefe
arc particulars more properly belonging to a regular
and diftinct account of their natural hiftory.

But what I now propofe, is to deferibe, in a few
words, the manncr in which the clutters are formed
of a certain fpecies of Polyps, which multiply in the
main like thofe reprefented in the figures of the
474th number of the Philofophical Tranfations,

and
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and which differ chicfly from them in the form of
their clufters.

My chict end in defcribing here this fpecics of
Polypz, is to enable myfclf aftcrwards, to convey,
by comparifon, a diftin€ idea of a diffcrence well
deferving attention, that is to be obfcrved between
the manner of multiplying thefe, and that of ano-
ther fpecies of cluflcring Polypi, which I happened
to ditcover the laft ycar.

The rcader will pleafe to recollet what I have
faid in the forecited paper, concerning the gencral
manner in which cluftcring Polypz arc multiplicd.
Thefe little animals are nearly of a bell-like form.
Their anterior extremity, in which is their mouth,
and which may be looked upon as their head, is
that which is hollowed inwards, and rcfembles the
open cnd of the bell.  Their other extremity termi-
natcs in a point, and to this point is fixed a ftalk or
pedicle.

The Polypus, when it is ready to divide, firft
draws in its lips into the body. It then by degrees
puts on a round form, and prefently after the little
tpherical body fo formed, divides itfelf into
two other like fpherical bodies. Thefe laft in
a fcw moments again infenfibly open, they then
Jofe their fpherical form, and put on that of a bell,
or of a Polypus as perfeft and as compleat, as that
by the divifion of which it was formed. This is
the manner in which feveral fpecies which I have
obferved of cluftering Polyp; arc multiplied : the
whole operation is performed by that fort, of which

1 have fpoken in my former paper, in three quar-
ters
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quarters of an hour or an hour by thofc I am now
going to fpcak of.

The Polypi of this fort arc lefler and whiter than
thofe others, which are reprefented greatly magni-
fied in the above-mentioned figures, The clufter
which they form refts upon a ftem eafic to be rc-
marked : this ftem is fixed to fome other body at its
lower extremity, and from its other arifc branches,
making obtufc angles with the ftem icfelf,
othcr branches again fet out from thefe in different
places, and from thefe laft other new oncs, and fo
on. At the cxtremity of each branch may be feen
a Polypus: and as all thefe branches arc not of an
cqual length, fo ncither is every Polypus, as in the
other fpecies, at the top of the clufter, or at an
cqual diftancc from the bafe of the ftem, but on
the contrary, there are here Polypz to be difcovered
at all hcights in the clufter. The affemblage of all
thefe branches forms, together with the Pofyps at
their extremitys, a very pretty clufter or groupe,
much refembling a tuft or a garland of flowers.

The ftem, which carrics all the clufter, and
every branch in ir, is capable of a remarkable
fort of motion. Each will contra&t fuddenly when
it is touched, when the glafs containing the clufter
is moved, and even {ometimes when no reafon is
to be perceived for their (o contralting (Fig. 6. 4).
The ftem and the branches contraét and fhorten, by
difpofing themfelves into fpirals, all whofe rings nearly
touch cach other. Evcery branch is by itfclf capableof
contrattion, indepcndently of the reft: tho it but
rarcly happens that any onc branch does contract itfelt
quitc alone, for commonly in the aétion of con-

Oooo0 tralting
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tracting it hapgens to touch fome otier branch, and
then that other immediately contrads with it. When
the main ftem, which bears the wholc clufter con-
tralts iticlf, then all the branches of the clufter con-
tract together alfo s and the whole becomes entircty
clofed. A moment after, the branchies and the
ftem again extend themfelves, and the wholc clufter
thereby recovers its ordinary figurc.  But when the
clufter is coniiderably advanced the ftem then cealcs
to contradt itfelf any more.

I fhall now attempt to defcribe the manner in
which this clufter forms itfelf.

A fingle Polypus detaching from the clufter,
{wims about in the water till it mects with fome
proper body to fix itfelf upon. It then Aas a pedi-
cle but which is not longer than the Polypas itfelf.
In the fpace of 24 hours this ftem becomes 8 or o
times as long as it was at the firft: and it is this pe-
dicle which is to become the main ftem of the new
clufter. About a day after the Polypus has been
thus fixed, it divides itfclf into two. Ten or twelve
hours after, thefc two Polyps again divide them-
felves each into two morc: they foon after put out
branchces, and thus retire to.a greater diltance from
cach other. It is now neceflary to take notice,
that when two of thefe Polyp;s arc thus formed by
the divifion of one, the one is ordinarily much
larger than the other : this larger one remains at the
exeremity of the branch where it was, but which
branch lengthens it felf more, whilft the other puts
out a new branch which feems to procced from
the firt. The larger of thefc Polypi again di-
vides it felf gcmrally before the other; and all I

have
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have been  deferibing is reiterated feveral times.
Thus a principal branch is formed, provided with
feveral lateral ones. Thefe lateral branches become
principal, with rcgard to thofc which in their turn
feem to {pring from them, when the Polypi at theix
cxtremitys come to divide.  All the Polyps of a
clufier do not detach themielves from it at the fame
time : thofe which arc ncareft to the origin of the
branches ufually detach themfelves firft.  And cvery
Polypus {o detached, goes and fixes itfelf elfewhere,
cvery onc thus becoming at laft, if not prevented,
the principal of a ncw clufter.

I have often kept Polypz of this fort, in glafies of
the fize of that which is reprefented in Fig. 4.
And the firft clufter I had placed in it to obferve
its growth and progrefs, continued fill well pro-
vided with Polypz, when there were already num-
bers of othcr clufters formed in the fame glafs,
all which owcd their being to thofe that had de-
tached themfelves from the firft clufter. I have feen
fomectimes, portions of the peacock’s feather in the
watcr, entircly covered with thefe clufters: and [
was well affured that all thefe clufters came from
the firft I had lodged in the glafs. Nay I have even
carried my experiments fo far as to be well affured,
that every Polypus of a clufter, as foon as detached
and fixed clfewhere, became the principal of a new
clufter. I mention this fa& particularly, becaufe I
fhall make fome ufc of it hercafter, when I come to
take notice of a difference, between this fpecies of
Polypi 1 am now treating of, and another fpecies I
fhall have occafion to fay fomcwhat about by and
by.

Oooo0 2 When
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When a clufler is already in good part firipped
of its Polyps, the branches are no longer ablc to
contralt with the fame quicknefs and readynef(s as
betore.  When there remain but a very few Polyos,
nonc but thofe branches to which Polyp; are fiill
fixcd continuc to cxert this power s which 2hey
alto lofc as foon as they are iripped of their few
remaining Polypi, after which they fhew no further
capacity of moving.

From all which particulars it fecms to refult, that
this motion in the ftem and in the branches of a
clufter, is entircly derived from the Polyps, which
arc fixed uwpon the branches.  Notwithftanding
which it muft be acknowledged, that an obferver,
attending to the appecarance only of this motion,
can hardly help perfuading himfelf at the firt, that
they arc the branches, which draw and give motion
to the Polyp:.

The refcmblance and the analogy, which the fi-
gure of a clufter of Polyp: bears to the figurc of a
plant, would induce any obfcrver, for fome time to
imagine, that the Polyp; which he fecs fixed to the
branches of the cluftcr, do really procced and {pring
from thofe branches, in the fame manner as the
leaves, the flowers, and the fruits of a vegetable,
fpring from the branches of the fame.

It is ncverthelefs the contrary of all this, that is
true. The branches, compofing the clufters of the
Polypi, fpring from the Polyp; which are at their
extremities.  Thefe Polypi, which at the firft appear
to be the fruits of the clufters, may more properly
be confidered as their roots: and of the truth of
this any one may eafily fatisfy himfclf, who will

be
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be at the trouble of examining regularly, and for
fome continuance, the whole progrefs of a ciufter
of thefe Polypi.

Whart further proves that thefe branches do really
fpring from the Polypi, and that they derive their
nourithment from the {ame, is, that the branches con-
ftantly ceafe to grow, whenever the Polyp: at their
extremitics are detached from them, cither naturally
or by any accident.

The Polypi of another fpecies 1 am now going
to fpcak about, form alfo a groupe rcfembling a
clufter, or more properly an open flower. This
flower or clufter is {fupported by a very diftinét ftem,
which is by its lower extremity fixed to fome of
the aquatic plants or cxtrancous bodics that are
found in the water. From the other extremity of
this ftem fet out cight or nine branches, quite dif-
ferently difpofed from thofe of that {pecies of Polypi I
have been laft defcribing. Thefe eightornine branches
are perfeily alike, but it may be noted, that what I
here call by the name of a branch, is indeed the
affemblage of fcveral other lefler branches, whofe
colle@tive form much refembles that of a leaf.
(Fig. 4.). Every one of thefe affemblages is com-
pofed of one principal branch or nerve, which
makes with the main ftem of the clufter an angle
fomewhat greater than a right one. From either
fide of this principal nerve others again: fet out,
and thefc lateral ones are the lefs extended in leugth,
the necarer their origin is to the extremity of
their principal branch. There is a Polypus at the
extremity of this principal branch, and another at
the extremity of every one of the lateral twigs.

There
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‘There are others alto on both fides of thofe lateral
twigs, at different diftances from their extremities,
and thefe are more in number or fewer, in fome
proportion to the length of the twig itfelf. Thele
Polyps are all cxceedingly {mall, and of a bell-like
figure, and they difcover about their openings a
quick motion, very difficult to be feen with any
ditin&nefs.

There may alfo be obferved in feveral places, upon
the branches of thefe clufters of Polypi (Fig. 7.) cer-
rain round bodics, which I at the firft took for in-
{fe&s preying upon the Polypsi, becaufe 1 was ac-
quainted with fome fuch, nearly of that thape and
fize : but I fhall prefently give an account of what
tnofe round bodies really arc.

Every clufter has, as I have faid, cight or nine of
thefc branches or leaves fuch as I have juft defcribed.
They do not all of them fet out from the fame
point; but the points from whence they do fet out
are not far afunder: each of thefe leaves is a little
bent inwards, and they all form together a fort of
a fhallow chalice or cup. If the eye is placed right
over the bafis of this chalice, the appearance of the
whole cight or nine branches is like unto that of a
ftar with fo many rays proceeding from the fame
center.

When the clofter is touched, and even frequently
without it, all the branches fold together inwards,
and then conftitute a {fmall round mafs. The ftem,
which carries all the clufter, contra@s alfo at the
fame time, folding it felf up like a workman’s mea-
furing rule, that confifts of three or four different
joynts,

Ifaw
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I faw for the fuft time the Polypi I have now
been deferibing, on the joth day of May of the
laft ycar 1746. They were upon a watcr-piant,
waich 1 had taken trom a ditch, and difpoted in
one of my large glafles. They immediatcly firack
me by their beauty, and I could not heip being
curious to know, in what manner fuch clufters were
formed.  The relation thiey boic to the fpecies firtt
above defcribed, and to fome other fpecics which X
had before obfcrved, gave mie reafon to belicve that
the clutter muft have fprung from a fingle Polypus,
by the mecans of feveral fucceflive divifions. 1 was
not however contented with judging of them from
analogy only; I was dcfirous to be a&tually an cye-
witnefs of their operations 5 and the oblervations

hich I therefore made upon them, difcoverd to
mc a new fact, which I fhould ncver have fufpeéicd,
and which I could never have come to the knowledg
of, if 1 had contented my fcif with the judgment
I, made of them from Analogy only.

I fuppofed, when I began to obferve, that cvery
clufter 1n queftion came from a fingle {mall Po/y-
pus, like to thofe with which the clufters werc fo
plentifully provided. I therefore began by endea-
vouring to get one of thefe Polypi fingle, and fixed
upon fuch a body as I could well difpofc in my
glafs, fo as to keep it within the reach of a magni-
ficr of a fhort focus; and I purfucd for this purpofe
my ordinary method.

I took fome clufters of thefe Polypi well ad-
vanced, I put them apart in a glafs filled with pro-
per water to afford them fuftenance ; 1 pur alfo into
the fame glafs a flip of water horfetail, after 1 had

carefully
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carcfully examined it, and fo affured myfelf that
there was no Polypus upon it. 1 expedted that fome
“Polypi would foon detach themfelves from the cluf-
ters, and that fome of thofe Polypi would fix upon
the horfetail, whereby I fhould be enabled to fet
them apart, and to obferve in other glaffes the pro-
arefs of the clufters, which would, as I made no
doubt, be foon produced from them.

It was on the 3oth of May, that I fet the cluf-
ters apart in the glafs; on the 31ft I could difcover
nothing new, and on the 1ft of Faune 1 had no op-
portunity of obferving; but on the 2d in the morning
1 found againft the fides of the glafs feveral fmall
clufters of Polypz, of the fpecies I am now treating
of. I was furprized to find them {o far advanced,
for they could not have begun at thc fooncft be-
fore ten a clock at night, on the 3oth of May. 1
faw on the 2d of Fume in the afternoon upon the
{lip of the horfetail, which I had placed in the fame
glafs with the clufters of the Polypi, a {mall body,
which, as I had all reafon to belicve was newly fixed
upon it. Ithen took out the flip of the horfetail,
and I lodged it with the fmall body that was upon
it in another glafs; after which I examined that
fmall body with my microfcope, by the help of the
apparatus firft above defcribed.

I then found that this body was much larger
than any of the Polyp: of the prefent fort, and of
a figure very different from them (Fig. 8.) This
madec me fuppofe that this body was not of
the fpecics of the ?ol]pi now before us, and
that it was not from any thing of this fort that
] was to expe the production of a clutter of

this
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this {pecics of Polypi. 1 refolved however to con-
tinuc my obfcrvations upon this minutc body ; which
was oblong, and had a pedicle three or four times
longer than it fclf.

It was on the fecond of Fume at 5 in the cvening
that 1 put it apart in a glals, and at half an hout
after & the fame cvening, I perccived that it began
to {plit trom the top towards the bottom.  Wircn
the fcparation was accomplithed, cach of the two
bodics, formed by this divifion, was ncarly of the
famc fhape as the firlt (I'zg. 6.). I then thought,
judging ftill by analogy, that it would be fome time
betore cither of thefe bodies would again be ready
to divide; but a very “litele after, [ Ia\v that they
bothh became round, and that they difpofed them-
felves precifely as if they were again going to fe-
paratc.  This novelty drew all my attention, and it
again came into my mind, that this body which I
had but juit concluded not to contain the principle,
trom whecnece 1 was to cxpect the produltion of
onc of the clufters I was looking after, might pofli-
bly fhll be the very thing I was fecking for.

I now imagied that perhaps thefe bodys wouid
again divide and  fubdivide themfelves, till they
fliould come both to the fhape and to the fize of the
Polyyz, which I had feen upon the clufters: 1 how-
cver iooked upon tihis Idca but as a mere conjeure.
The two little bodics did in cffect divide prefently
after; but the 4 which rcfulted from this divifion
(i79.7.) had ncither yet the form nor the minute-
nels of the Polyri in queltion. I now wanted to
know whether thefe 4 bodies would again proceed
to divide without intcrruption; and 1 faw them a
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[ 648 ]

little after- again preparc for another divifion : this
divifion was completed at 20 minutes after
cleven, and at midnight the 8 bodies which were
formed by this third divifion were again almoft
compleatly divided. The clufter was then com-
pofed of 16 Polypi 5 and I from that moment no
longer doubted, but thefe were cluftering Polypi of
the fpecies I have been laft defcribing. Among
thefe 16 Polypi, there were fome which had already
the perfe form of thofe I had obferved upon the
more advanced clufters: and thefe were fuch as
were neareft to the origin of the branches.

Few of thefe 16 Polypi were of an equal fize,
thofe which were the moft diftant from the origin
of the branches, were the largeft, and their form
alfo was the leaft like to that of a bell. I found
at three in the morning on the third of Fume, that
the number of the Polypi in the clufter was confi-
derably encreafed; they were 16 at midnight, and
1 could now tell 26, tho I could only fee part of
the clufter, the reft of it being beyond the focus of
the microfcope: and at half an hour after 7 in the
morning, I counted at leaft 40 Polypi, in that fame
part which I could fee of the clufter.

In order to judge with more certainty of the pro-
orefs of the multiplication of thefe Polypi 5 I counted
alfo thofe of another clufter, which was {o fituated
as to be entirely within the recach of one of my
magnifyers. This clufter began to be formed about
$ in the evening of the 2d of Fume; 1 mean that
it was then, that the round body firft began to fplic
it fclf into two. At 11 the fame night, that clufter

confited of 8 Polyps, at half an hour after 7 the
nexe
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next morning of 64, and before night of rio at
the leat. So that in about 24 hours there were
formed, by repcated divifions of one fingle round
body, no fewer than 110 Polyps.

The clufter I firft fpoke of continued to encreafe
from the 2d of Fume at half an hour after 8 ar
night, when it firft began to form (it felf, till the
13th, when the Polyp: began to detach themfelves
from it; and there remained no more upon the
clufter on the 1sth.

The Polypi which are at the extremitys of the
principal branches are conftantly the largeft, they
are thofe which divide themfelves the moft fre-
quently, and one of the 2 Polyp; refulting from
this divifion is generally larger than the other. The
largeft remains at the end of the principal branch,
whilft the leffer ferves to form a lateral branch, and
is it felf the principal of all the Poalypsi which that
lateral branch is to bear.

One can hardly now be without curiofity to
know, what thofe round bodies really are ; thote fort
of bulbs which contain in themfelves the principle,
from whence thefe whole clufters we are fpeaking
of are to be produced. What gives origin to thefe
bulbous bodies? Are they produced in the clufters
by divifions and fubdivifions, as the Polypi them-
felves are, which in other {pecies are themfclves the
principles of the clufters? In thefe other fpecics,
every Polypus may become the principle of a clufter
and of a groupe ot Po/ypi, as foon as it has detached
it {cIf from the clufter where it had its origin.
When one of thefe has once fixed alone any where
and divided it felf, it no ways differs cither in thape
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or in fize, from any of the Polypi that were in the
clufter it is now parted from, or from any of thofe
others that will be formed in the clufter, it is by
its own furure divifion and fubdivifions to produce.
But how is it with the new f{pecies we are now con-
fidering ? Does every Polypus among thefe, as foon
as detached from the clufter, fix it felf alfo elfe-
where, and there give origin to a new clufter? Or
are they only the bulbous bodies above mentioned,
that have this prerogative, of being capable to pro-
duce a new colony?

Thefe qucftions and doubts greatly raifed my
curiofity, from the time I firft began to fce the pro-
grefs of a clufter of Polypi, formed by the divifion
and the fubdivifions of one of thefe round bulbous
fubftances: and that which now follows, is what I
have been able to colle&t from the various obferva-
tions, and from the feveral experiments, which I
made, whilft I was endeavouring to give my felf
fome fatisfalion with relation to the fame doubts.
and queftions.

To know, whether the Po/ypz which detach them-
felves from thefe clufters do cach of them contain
in themfclves the principles of other new clufters,
1 took all the precautions I had taken in other cafes,
and fuch as I had found eafily to fucceed with the
cluftering Polyp: of other forts, But all was to no
cffc@, and I could never find that any thing was
produced by thefe Polypi fo detached. Ihave there-
fore all reafon to prefume, that thete Pofyp; do not
contain the principles of new clufters, and it feems
to me the moft probable, that they all perifh without
ever producing any thing whatfocver.

When
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When I firft began to feek for the origin of the
round bulbous bodies I have been fpeaking of, I
immediately recolleéted thofe other round bodies I
had before taken notice of, and which I at the firft
fufpeted to be infeéts preying upon thefe Polypi.
I therefore again fought for them in the clufters
already formed; I foon found feveral of them, and
I perceived that they neither attacked the Polyp:
nor changed their fitnation. I" then concluded that
thefe round bodies were really the very bulbous
oncs in qucftion, and whofe origin 1 was now fecking
for: I applied my {eclf therefore to obferve feveral
of them, and thefe are the faéts which I then dift
covered.

Some days after the clufters had begun to form
themf{clves, I faw come out, not from the extremities
of the branches, but from the bodies of the branches
themfelves in different places, {mall round buds,
which grew very faft, and which arrived at their
greateft fize in two or three days. Thefe bodies
much refembled the galls which grow on the Jeaves
of oaks; they werc placed upon the branches of
the clufters, juft as thofe galls are ufually placed
upon the fibres of the leaves: and thefe (bulbous
fubftances do really contain the principles of the
clafters.

Two or three days after thefe bulbs have begun
to form, they detach themficlves from the branches
out of which they {prung, and go away fwimming
till they can fettle upon fome body, which they
meet withall in the water, and to which they imme-
diately fix themfelves by a fhort pedicle. The bulbs
are then nearly round only a little flatted on the

undex
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undet fide,the pedicles continually lengthen themfelves
by degrees for about 24 hours, and during the fame
time the bulbs allo change their figure, and become
nearly oval. There arc in a clufter but few of thefe
bulbs, in comparifon of the great number of Polyp;
that are upon the {ime; ncither do thefe bulbs all
come out at the fame time.

It is now cafie to judge of the remarkable diffcr-
ence there is between the two forts of cluftering
Polypi that are defcribed in this paper.

The clufters of the firlt fpecies of Polypi, and
thofe of feveral others which I have alfo obferved,
do all come from Polypi dctached from the cluf-
ters alteady formed. But the clufters of the Polyps
of the fccond fpecies here defcribed, do not arife
from Polyp: detached from other clufters, but from
round bodies or bulbs, larger than thofe Polypi,
and of a form very different from them.

Thefe bulbous bodies are not formed like the
Polypi, by the divifion of others like themfelves,
but they fpring from the branches of the clufter, as
the flowers and the fruits of a trec {pring from the
branches of the fame.

In diverfe other fpecies of Polyp:, there are con-
fiderable intervals of time between their divifions.
In the bulbous kind, if I may call it fo, the firft
divifions are confecutive and follow hard upon each
other, nor is there any interval of time between
them, until the bodies which are to divide have al-
ready acquired the thapes of Polypi.

The clufters of the bulbous fort have an origin
entirely diffcrent from thofe of the other forts of
cluttering Polyps. Yct do thefe clufters inlarge, ax;d

the
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the Polyps upon them multiply, in the fame manner
as thofc of the other fpecies which I am acquainted
with.

As I relate facts that are new, and as I am alfo,
if I may fo fpeak, under the neceflity of mentioning
new relations and analogies, 1 find my felf under
great difficulties, to find proper terms to exprefs thofe
relations and analogies.

I fhall not here enlarge upon the analogies which
may be found, between the origin of the minute
animals 1 have been fpeaking of, the origin of plants,
and the prodution of thofe other animals we have
been hitherto more acquainted with. W fhall better
be able to judge of thofe analogies, and to compare
them together,when we fhall come to know more both
of plants and of animals, and when we fhall have
made obfervations upon greater numbers of them.

The new and the furprizing falts, which the
ftudy of natural hiftory lays before us more and more
every day, are fully fufficient to convince us, that
the nature both of plants and animals is as yet but
very imperfeétly known to us, and indeed much
more imperfectly than many have been apt to ima-
gine. All we do know is but very littie, in compa-
parifon of what yet remains to be known: and this
confideration fhould prompt us, ftill more aflidu-
oufly and more diligently, to enquire after truth ;
as it fhould at the fame time alfo make us exceed-
ingly circumfpeét, and very cautious how we venture
to make judgments vpon the nature of things, or
how we form to our felves general rules, from fo
fcw principles as we are at prefent mafters of.

Explanation
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Explanation of the figures in TAB. L referred to,
in the foregoing Paper.

The 4th figurein Tas. L reprefents the neceffary appa-
ratus, for obferving commodioufly and regularly a
cluftering Polypus with the microfcope. In the
glafs A4, 1s the end of a peacock’s feather 4, ¢, £, bent
at ¢, and whofe extremitics are by the fpring of
the feather, kept clofe againft the fides of the
gials. At onc of the ends f of the feather one of
its beards is left on, which is long enough to
faften to it in # a flip of water horferail 4/, upon
which is a Polypus, which is by this means kept
fo clofe to the fide of the glafs, as to be within
the reach of a magnityer of a thort focus, fuch as
e. This magnifyer is fcrewed on to a ring whofc
arm zg has ar its cxtremiry g a ball piaying in a
focket o as to make a joynt; there are again
other like joynts at /4 and 7, and by the help of
thefe the magnifyer may be moved every way,
and be conveniently brought near to the objedt.
The foot zk is fruck into the board upon which
the glafs is placed. The light of a window in
the day-time is fufficient to obferve an objet fo
placed within the glafs, ecither with the bare eye,
or with an hand-magnifyer: but if a magnifyer
of a thort focas is neceflary, the thutters mult be
clofed, and a wax light muft be placed behind the
glafs, at fuch a height as to have its light fall di-
reétly upon the objcct; and a magnifyer fo placed
may remain if there is occalion for feveral days
inthe {amc pofturc without any inconvenience.

The
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The gth figure exhibits a clufter of Polypi, of the
firt of the two {pccics defcribed in this paper,
and which is herc confiderably magnificd.

The oth figure thews another clufter of Polypi of
the famc forts the number of the Polyps here
fhewn is but {mall, becaufe the clufter was drawn
as it appearcd within 2 or 3 days after it had firft
begun to form it fclf. One of the branches of
this clufter is partly contratted, and they may be
feen in this fcituation, when a branch after con-
tracting it felf is again expanding to its ordinary
ftate. This clufter is yet confiderably morc magni-
fied than that exhibited in the sth figure.

The 7thfigure reprefcnts one branch of a clufter of Po-
lyps of the fecond fpecics defcribed in this paper.
There may be {cen upon this branch, befides the Po-
Jypi which are of a bell-like form, fome of thofe
round bodies from which the clufters of this kind of
Polygi do firft fprings and which remarkably di-
ftinguifh it from many othcr fpecies.

The 8th figure reprefents one of thefe round or glo-
bular bodics, after it has parted it {felf from the
clufter, has fixed it felf to fome other body, and after
that the globule itfelf and its pedicle have begun
tolengthen. It was in this condition on the fccond
day of Jume at 5 in the cvening.

The oth figure exhibits the 2 bodics, that were formed
by the parting of that rcprefented in the 8th figure.
This parting began at half an hour after 8, and
was completed at ¢ the fame evening.

The 10th figure reprefents the four bodics, which
were formed from the 2 reprefented in the oth
figure ; and thefc four bodies were alfo formed be-
fore 10 of the clock.

Qqqq IL
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