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11V. 0. Minor uz1on Fission in some Annelid.s. 35 

• 

ART. IV.-Upon Natural a1id A1~tifici·az ,_ectioii ·i1i some O!Lrelopod 
A1i·nel1~ds ;· by w. c _ 1iINOR.. . 

THE circumstances of spontaneous :fission have been observed 
in so few species of an11elids at pre ent, as to make every additional 
observatio11 of valt1e, even though on1y confi1--matory of ,,, hat 1s 
already k110,v11 upon tl1at subject. Tl1is consideratio11, a11d the 
fact that all views of its nature in the Oligocl1cetci seem to be based 
11pon the observatio11s of one species-Stylari·a p1 .. oboscidea.,-11ave 
tempted 111e to puolisl1 the follo\ving b1'ief investiga,tio11s, 110"'
ever tl1ey ma,y ,vant of any very special novelty to gi,~e them 
value. 

It. is no,v 11early one hundred years since the distinguished 
Danish naturalist, Otto Fr. Mtiller, studied he 1)l1enon1ena of 
spo11taneoL1s fissio11 in the fresh ,vater ~ aids, 1 an·d l1js able little 
,vo1~Ir, Vo1i l1Vil1·111.e11, des s·itsse1i tt1id scilzigeii Wasse1·s, Ko1Jenhagen, 
1771, la.rgely devoted to that sL1bject, sho,vs that he failed 011Jy 
wl1ere the imperfect means at l1is comn1and led him astra.,. 
The multiplicutio11 by artificial section bad been observed efo ·e 
that, botl1 i11 tl1e N aids a11d other it11imals, a11cl had awal~e11ed a 
goocl deal of ge11er~1.l ·i11te1est; bL1t the _1nt1ltiplication by sponta
neous fis ion seen1s to l1ave been very net11 .. ly if not ,vl1oll}r dis• 
regarded at that time. ... or l1as its occt11 .. 1--e11ce i11 tl1e fre h ,vater 
'

1
• orms received, since tl1enJ the i11 vestigation that it seen1s to de

ma11d. For \vith the ex_ception of a discrt ion by Scl1ultze and 
L~t1.cl<art upon some of the partic11lars, a11d, the significance of 
this pl1enomenon i11 relatio11 to budding, son1e te11 year ago, and 
a swee1Ji11g l1enial of its occl1rrence, ot· at least of it vital and 
systen1atic natu1'e, by D1~. Williams, about tbe same time: no 
0_ne, so far as I am a,~ are, bas published a11y e~ten?ecl ob e1:va
tions upon the :fissiparity of tl1e fresh ,,,ater aids s_1nce the time 
of Mtiller. 2 .Ancl yet the statements of Dr. , 7\''i liam., in regard 
to both arti~cial and sponta11eous £:sio~, are such as to u~gest 
at ~nee tl1e 1111po1~t,111ce of a reexan11nat1011. of tl1e ,vl1ole ti bJect; 
\Vhile the great i11terest o-iven to this que tion b_y the remarl{able 

ties of the phe11omenon as observed 1n the marine w:orn1s by 
1 T,·embley l1ad discovered it Jong befo1·e thi , a he <Jbserves i~ l1i . J£e»loi1-·e1 

p. · · a: l'liist. d u1i gen,·a cle Polvp s d'cait (lo tee; ) 744 ;--nod Roe el, 1a !11, In. ekte11, 
hel 1stigu11.gerz, , e~ct·i be tlle tiriited pni·ent ancl bud · but tlJe for111er did no more 

h~11 ob __ ea~ve t1Je fitCt'! and tile latter· wl1(>llj}' misun r tood w}1, t_ l1e .. aw.. "'" 
- G L·u1t}1ui .... e11 remi, r - .. in hi .tl 11 illomi~ ,Zer ge~ii,1gelte1i a~de, ( 1Vo11. Act . .A~ al. 

01ir. . xi, p ~4 3 ) on] y that it i ~ uncoinn1on o tin<l n. N :~id '. 1thout b!1d of. tlte 
e~.0~d ge1~e1·ation n.ncl t·efei·~ to ~fuller fo1· the detail of tl1~1l· f<,rmat10?. ~la;e 
711 ting ~lu~, 1 hn\'C een in Leuckart'. vn.lllnble yearl.y report 1n. the. Arclliv. j. 1\a:• 
urqe. c/11cltte for 1861 a notice of •iaus's ob ervnt1ons oa fi s100 m Ohaiogaster, 

which ,e ' • so iar a tl1ere given, I c.1n confirm. 

• 
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• 

Quatrefages, Ed,vards, F1,ey and Leuckart and others, seem to 
demand a more complete lrnowledge tban we as yet possess of 
its occurrence in the fresh water group. ... 

I ma.y here remark that the European species chiefly studied 
l1itherto, Styla1·ia p1·obosci·dea, has not come under 1ny obse1~vation, 
nor am I aware that it has been found in America. Four spe· 
cies of Naids common in this vicinity, Stylar1ia (Pristina) longi
set.a, 1,Tais , .. ivulosa, and Dero l1:mosa, found in fresl1 ,vater, and a 
marine Encliyt1,ce11s, E. t1--ivent1 .. alopecti·11at1.ts, have been the prin
cipal subjects of my investigation. In regard to the first of 
these, it may be questioned whether our species is identical with 
that described by Ehrenberg, (Symbolre Pliysicce,) as Pristi11a 
longi.seta, for his description is too brief to be of SJ)ecific value. 
As, however, the characters given by D'Udekem, in hjs J.\ouvelle 
Glassijicati·on des Anneli~cles Setige1·es A branches, (Menioires de l' A.cad. 
Royal,e de Belg·ique, 1859, T. xxxi,) apply equally to the Ameri
can species, I am con1pelled to regard it as the same. 3 The 
second species, ai·s r,i·v,ltlosa, already described by Leidy, (Jo,tt1·
nal Acacl. 1Vat, ,~c1·~ Pli·ila .. , 1850, vol. ii, IJt. 1 °7 p. 43,) ver_y closely 
1·e embles the Euro1)ean 1Vai·s eli11g1.ti·s, with ,vhich D'Udekem 
regards it as i<ientical. The tl1ircl species, De1,o li1nosa, has 
also been described by Lejdy, (.Proc. A.cad. Plzila., 1857, vol. _v, 
p. 226) and though overlooked by D'U dekem, appears to be dis- · 
tinct fron1 the European form of the same genus. The fourth, 
E11chytrceus trivent1·alopectinatits, I have not been able to identify 
with any species desc1'ibed in works a.t my comn1a11d, and ha,re 
therefore named fron1 the tl1ree anterio•r pairs of ventral combs 
after which the dorsal combs begin. This cha1'acter a pears to 
distinguish it from E. social1:s, if I may judge from t ........ e figure 
given by Leidy (Jou1~. A.cad. Phila.). It has no eyes. The pharynx 
extends nearly to the fourth ve11tral or the first do1'\sal combs, 
from which a narrow esophagus continues to a little back of the 
sixth ve11tral combs. .Here a gradual enlargen1ent of the ali
mentary canal occurs, ending abruptly just back of the eighth, 
in .a narro,v twisted t11be; and this last gradually enlarges, at the 
nirntb. :ventral combs, · into a moderate sized alimentary canal, in 

• 

• 
3 ftUd~kem remarks: '' Je n'ai pas adopte le genre Styiaria admis par Lamarck 

et Ehrenberg, pa,,ce que cet e e pece ne (liff8re de autre N ais qu par l'allonge
meat tre grand cle la Ievre superieure. Ce charnctere n'Gtaot accompagr1e <l'aucune 

udificatioo ini1portante d11r1 l form de autre .... or,1-anes, je ne puis le con jderer 
comme a~ ez tra11cl1e pour ervir a. for,ner un gen1·e nouveau.,, The1·e i l"'I howeve1· a 
marked differe,nce in tl1e for111 and po it.ion of the cordif,1rm ante1~ior enlargeme11t of 
the al.imentary cooal, wl1i-.;}1 even the tate1nents an<l 6at1re of ~!tiller and Gruithu• 
isea indi-cate1 between tf1e aid .. witl1 a long upr1et lip or prohosci and ~bose 
with a aott ooe, and the manner of fission differs i11 tl1ese two group~ as will be 
ahowin. Umarck' genus St!Jlaria i=- tl1erefore ti. goo{l 011e. El1re11berg' di,,ision 
of this genus however, based upon the absence of eye , is unfottnded., f··or I have 
seen Nau rivztlo,a lose them ,vitl1out any other appa1·ent chn.n. e, and .Aga siz has 
tated tl1at this occur a a part of tl1e norr1111.l clcvelopn1ent i!t n1a1iy !. -r aius . 

• 
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which I observed nothing specially marked. The entire length 
of this Naid was about¼ inch. 

The occurrence of spontaneot1s fission in Stylaria ( ais) pro
boscidea is described as follo,vs by Mtiller. "If a virgin N aid, 
as I may call it, with 16 or more pairs of hair combs or 20 or 
more pairs of hook combs [ tl1ere are four pairs of hook combs 
anterior to the first hair or dorsal combs as in Aais and De1·0] 
he carefully observed it will be seen that its anal ring slo,vly 
e1?ngates and after son1e days appears to be transversely marked 
yv1thin i11to rudiments of future 1--ings. 4 In each of these divis
ions beneath the skin

1 
germs of hooks and hairs appear, and the 

pulsations of the artery are evident, while the food forces a way 
through them. The hooks and hairs gradually come through 
the ~kin in succession from before backward, while the rings en
la:g1ng, the N aid increases considerably in length. While in 
this way ne,v segments and their contents are forming within 
the anal ring, on the other side [ anteriorly J of it, a strongly 
marked transverse line, different from those j11st mentioned, ap
peats, and extends across the whole width of the animal. The 
a~gles formed at the ides of the body project, and on the top a 
slight projection is evident which gradually becomes a distinct 

t e a1d_becomes a mother." ... '']j, requently one may see in 
the anterior half of the elongated anal ring of the mother , aid 
~ sec?n_d ring formation similar to the one just described." . . . 

Thi 1s not all. HardlJr has the second bud acquired the length 
of one mature ring than a third bud appears before it, and I have 
~ven seen a fourth." ... "Further, not only may a parent and 
1
.~ four off: pring thus appear, but the buds themselves may give 

1 tJe to ne,v bt1ds · tl1eir terminal joints forming new buds as they 
th~mselves were for1ned. Hence Vi'e mav find n parent w-ith its 
children and grand-children attached tO its body." (op. cit. pp. 
34 36.) 

ro:11 the 20th of May to the 9th of June. During ~his time, it 

separat1.on until tl1e body ,vas elono-ated to over 40 pair of 
comb · Al)out this ti 111e a fi~ ion occurred bet,veen the 21st 
at d 22nd pair of coinb·. Jfi:sion occurrir1g in thi ,vay after 

---10n. Ul'tber obse1~,rat1011 of 111d1 ,~1d11al a1d Jed l11n1 to 

beca 'chultze con~ider: 1\1iiller in. err?r a to tlLe p~sition at "·h~ch fis~ion tnke~ p!ace: 
u e he de cr1be 1t as occtlrrino- 111 11 se1Y111,~nt ,\nt{ 11ot bett» een two.. The_ differ 

jt~ of ta.tement hov.•ever is siinj)Jy verbal, a Mi.iUer peak of "die Z't\·u;chen
pl~':n1e d~r Borst~n o;Jer die Gelenke," p. 26, and in n1any other places hows ,·ery 

Y thal ~t1c]1 1 111 ... meat ing. 



• 

38 J,V. C ... ilfino, .. 1.1pon Fissio1i in so1ne .Annelids. 

conclt1de tbat eacl1 bud is formed one joint ante1 .. ior to its prede4 

cessor, tlJnt the1--e is thus a g1,adt1al redL1ction of the parent seg·
ments till a certain poi11t; tl1at then a refo1 .. mation of rings 
tttlces lJlace, and an elongation of the body of the N aid to re
con1 rnet1ce this circle of fis~ion. 

Scl111ltze, ir1 l1is artjcle, Ube1· d,.'e Fo1·lj?fia1izit11.g tiit?'cli Theilu11g 
be1: 1\Tclis JJ1·obosc1·dea (i1•;·c/ii·v f ."f..Ta llt, .. gesclii"c/ile, l 49, T. x,,, p. 
293,) co11firn1s tlle state1nent of ~1itller as to the passage over 
of 011e of tl1e pare1Jtal segments to each bud; 5 though l1e is rot 
fortt1nnte e11ough to observe the recommenceme11t of fission in 
tlle elongated Naid. He observes also (1). 301) that, co11trarJ' to 
,vbat Stee11st1 .. t1p ]1ad supposecl from the u11alogy of n1arine 
,vorms, t\1ere is no relation to metage11esis in the pl1eno1ne11a ,of 
buclding i11 tl1is aid, for l1e hac1 never seen ge11e1--ative 01--gans 
in tr1e separatecl buds. He had l1owever ne\Te1, been able to keep 
these bt1ds long n1i ve. He also l1ad seen ([J. 304,) sext1al organs 
i 11 tl1(J iJn1--ent \v·l1ile bt1dc1i11g, tl1ougl1 he had never seen ,vell cle
velo1Jed pe1~1n and 1--ipe eggs p1"esent d11ring this process. 

Tl1e pl1e11ome11a of .fission in Styla1·ici lo11-_qisetl·i, so far as I l1a,re 
observell thern, confit"m tl1e statements of Miitle1~ ·anc1 ·-1cht1ltze 
in sub tance; for there is nearly al ,va31s a passage over of ore 
pare11tal ring to each bucl, a11d since fissio11 tal-es place, as I have 
seen, ,vhile tl1e parent l1as eggs a11.d s1)e1"1n, and I l1a\re 11ever 
seen tl1e fullest llevelo1)1ne11t of the ltitter in the buds, I cannot 
be1ie\Te tl1at here is any sL1ch n1etage11e1~ic relation i1 this }Jro
ce s as l1ns been ob erve<Jl i 11 , :l/zzi·is a11cl alliecl gei1era. 

In 1 az~s 1~ivulosa,, 110\Vt..J V L", tl1e f,tcts are some\vhat clifferent. 
For in se"--eral contint1ed ob3e1~, ations of indliviclt1al nicls, ex
tencli ng in one ca~e o,rer t¼ .. elve \vl'eek., I have k110\\ n, b11t once 
or twice _of a passage of tl1e 1Jarental rings into tl1e bt1d; ,v-hile1 
after ar1 elongation of the pare11t body, I l1ave very unifor1nly 
seen fis'"'io11 recomn1.ence in tl1e poi11t ,1t ,vl1icl1 bt1ds we1'e gi,ren 
off befo1 .. e, 01~ at s01ne poi11t poste:1,io1" to 1t, a11cl once a11terior1 

a11d .finnilj7 , althot1gh I have seen fl· io11 talring place bet,veen 
eacl1 of tl e ri11a f1'om the 15tl1 to th 22c1, I l1a,,e not been a le 

0 • 

to discover that it cloes ~ o in an31 orcler. Bu he1" 0
, a i 1 Styla1·1a 

lo11._qiseta, I have foL111cl no mett1ge11esis in the flu ion. 
Tl1e fact obtained i11 1,eo·a1,d to fls~ io11 111 _Vero li1no"'a are un· 

fortu11ateljr meagre· the c n1parati,,e :10,v11es. of tl1_e meri · 
n1atic function 111a]yi11g t,l1e o 1 ly · ivo s 1"1 e of obse1"vat1on car
ried out proportion" tely u1 fruitful. 11 no110 JO\\ e,·er of he 
succeecli11et bu,d., fr'1)n1 it1g. 1 h to Oct .. 1 tl1 ,vas there a11y 
careyi11g off of 1:>arer1tal segrnent . . by tl1e separating part , nor 
,vas there a11vtbit1a like n etao~e11es1s obser,red. J O 0 

5 Leuckart at fir...,t doubted tl1e correctnes of this view, ( Uber die '"'"1..gesc/1.lecl,t
licl,~ Ve1"1ne},:;·u1zg bei J..\ .. ai,'1 proboscidea, JViegm. A1·ch. 1857,) but has ince been 
convinced of it .... justice. 
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. 1f y observations upon Encli.1Jtrce2ts t1·ive11.ti~a.loz1ecti:1iatus are sim-
1larly sca11ty, b11t a1'e ju t sL1fficient to cor)firm and exte11cl the 
facts observed in the t\vo other sl1ort-lipped aids. I11 al-l tl1e 
cases observec], the separation ,vas ot· a lJfll't ,,1 11011.Y 11e,,r fo --111ecl

1 

v;ithot1t inclusion of tl1e older segrnent. of tl1e parental bod3r. 
It is evide11t f1--01n the above facts, tl1at in r-..Jtyla.1"it1. lo11g1,setct, as 

Muller a11d ""--Jchultze have s110\vn is tl1e ca e in I'--!~ p1~obo.sci·dea, tb·e 
point of fission moves regularl3r for\vard ring by ring, and more 
con1111only in the fo1"rner Naid f1"on1 t11e 16th to the 12tr1 pairs of 
~9ok combs; tho11a-l1 tl1e extre111es between ,vhich I l1nve 1{110,vn 
it to occu1' a1,.e tl1e 17th a11d lOtl1. To judge from ~d:ii.ller's ac
count it. occurs fur·ther back in tl1e latter J" aid. Furtl1e1-- tl1at 
in ~'ctis rivulosa, and~ as far as I kno,v, in De~·o liniosa, and i11 -!Jl1i
chytrreits triventralopectin.at.us, all of vv l1icl1 have . bort upper l 1ps1 

!he ~uds are give11 off at one point, tl1ough that poi11t may var3r 
1~ ~1fferent aids of tl1e same species, or i11 one a11d the san1e 
- aid at different t1n1es. It1 the latte1' ca e tl1e variation occurs 
a part of a pect1lia1~ for111 of fission of \vhicl1 I sl1all pe;.1k again. 
Both "parting ' (tl1ei.lung), a11d '' b11clcling" (kr1ospenbildu11g), 
occur then in tl1e aids, and it 1nay be added tl1at tl1e for111er 
aJJJJe_a1~s to be peculiar to tl1e genus Styl(t1,.i·a or to tl1e p1~oboscis
bear1ng forms. 

I ma,y here re1nark that tl1e dlsti11ction made by __,cl1ul tze and 

? u ton of a portion of pa1·et1tal ti. sue in tl1e bucl does 11ot of 
it.,elf make au e se11tial di tinctio11 bet,veen this and a 1vbolly 
ne\v-formedr bt1t other,vise si1nilar, bL1d; nor ha,re .I been able 

t at 1nd1v1d_t1als, havi11g tl1e sarue genetic relation to tl1e parent 

e t\~O y~et been shown to 1Je funct1onall3- drfferent 1n true 1neta-
g~netic processes. Tl1e3r are t,·vo ,rarieties of on~ process · and it 

• 
ar1ou 

p etel_y a~ or1e. o , 

a great ex.tent, been de cribed by ""-'cl1ultze, ,ve fincl that fr~m 

z 
8 

:~ have known "buddinO' , to intercalate once in a. serie· of fis ions in t,1Jlaria. 
on!}iseta (~-r- . 0 ·· • 1 t · t t ~•e,.., f b 1d-dioo-s . ''!.af 81 )1 and I 11:1 \~e also lino,v11 ' ' pa1·t1ag o 1n errl1p n.. e11 o .,. 1_ . · 

bot.h ~n .Nais 1·ivulosa ( ept. 26). which leads me to expect that 1n .some iuds 
P oces es mny be regularly p1·esent. 



• 
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the parental ring, as a fixed point, there is a continuous ring-form· 
ation and elongation backward; and that anteriorly to it there is 
a limited elongation of the general body, also by ring-formation 
from before backwards. There is, then, unlimited growth back
ward from the fixed point, and a limited or defined growth back· 

. ward to,vard tl1e fixed point from the place of fission. The pa
rentcil included ring, the most ante1~ior of the series, is here the 
fixed point. In '' budding''-'' knospenbildung ''-the most ante
rior ring of the series also, though a wholly new-formed one, be
comes the fixed point, from which, by continuo11s ring-formation, 
the Naid elongates backward, and toward which a limited series 
of ring-formations proceed from the point of fission. 7 The resem
blance between the two is pe1·fect; and as the fixed point is not 
related to specializations of the alimentary tube, as I at first sup· 
posed, and is in Stylaria proboscidea, where it occurs by ''parting,'' 
four hook .. combs back of the mouth, as it is in J.,Tai·s and .De1·0, 
where it occurs by budding, while in ~'. lon.qiseta it is six hook
combs back, the genetic relations of the two processes, in the e 
genera at least, are completely one. But, as I have already said, 
though the distinction appea1--s unessential in the genera I have 
examined, the terms are convenient and as merely descriptive 
terms are used here. 

The '' commencement of fission 1' was observed in a large pro· 
portion of the buds given off from the individuals of Stylari·a 
and Nais which were under observation, and the result is given 
in the following table. 

Stylaria.-between 12-18 combs in none.. Nai&,-between 17-18 combs in 3 
13-14 '' · 2 18-19 '' 3 
14-15 '' 12 19-20 '' 4 
15-16 ,, 9 20-21 ,, 3 
16-17 '' 1 21-22 '' 3 

It is evident that fission does not begin at a fixed point, nor 
have I been able to discover any relation between the place of 
its occurrence and the time of the year, temperature, &c. 

No,v, while :fission may take place by gradual redt1ction of the 
N ,aid Stylaria, between the 10th and 11th hook-combs, the com
mencement of :fission has not been known forward of the 13th. 
In J.Vais rivulosa, also, fission has been observed as far for ward as 
the 15-16th, while its commencement has not been noted ante· 
rior to the 17th hook-combs. Thi is all the difference between 
the commencement of fi sion and continued fission, notwith· 

1 There is an intere tiag analorry between tJ1i proce s in tl1e N aids and the em
bryonic growth of Terebe/.la, a.s desctibed by Milne Edwards. He l1as re_mark~?.• 
Obs. s-ur le developpement des A.nn8lidea, .A,iti. de, Sci. Nat., 1845, gme Cr1e, T. "J 
that the fir t defined part is not the .cephalic, nor t~e anal, b~t tbe e opba~eal an 
that growth takes place both antenor and posterior to tb1 by succession from 
befort! backward.. Other speculation and analogies uggest themselves here, but 
are in our present knowledge wholly premature. 
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sta:lding the fact that whether the former is introductory to a 
,series of '' partings'' or of '' buddings,1

' its bud I'esembles that 
produced by ,vl1at I shall call the '' 1·euewal of fission.'' 

T~at the "rene,val of :fission," in a N aid elor1gated after re• 
duct1on by fissiot1, is a some,vl1at peculiar form of fission would 
hardly have been lrno,v11 from observations 011 Stylari'a alone. 8 

The fOllo\ving sun1u1ary will illustrate this. 111 St!Jla1·i'a longiseta 
~ne example (~~pril lo) w~1s 1--educed to 10 ri11g , g1'e,v out but 
little, and divided bet1,veen the 12- 13th. Wl1en again reduced 
to 10 rings it gre\.v out much longer but rene,ved fission at the 
same_ point as befo1--e. It ,vas then reduced to 11 rii1gs

1 
and 

gro\v111g out, again divided between the 12- 13th. One of its 
buds (~fay 14) began fission bet,veen the 15-16th, was reduced 
to 12_rings, then grew out a11d recomr11en<}ed fission bet,veen the 
14-lt>th, and ,vas being reduced again ,vhen lost. In another 
ca. e, the · aid "\Vas reduced to 12, grew Oltt and renewed fission 
at tl1e 14-15tl1, was aga.in reduced to 121 and gro\vi11g out agai11 
rene~ed fission at the same poiL1t. It ,vas a third tin1e reduced 
to 12, arid gro,ving out agai11, a third time, rene\ved fi sion be
t,veen the 14-15th hoolc-combs. It ,vas then redL1cecl to 11, 

t at l1ad been g1v111g off buds Ju t back of tl1e 19tl1 r111g, in-
creased to something like 33, and then ag~ti.11 rene,ved :fission be
tween the 19-20tl1. Anotl1er exan11-1le that had given off buds 

· -l6tl1. After t\.vo or three bL1ds had been gLven ofl, it again 
elongated, and then rene'\-ved fission bet\veen the 20-21st hook• 
combs~ 

. O\V, ,vhile in Styla1·i·a the '' rene,val of fi sion '' appears to 
~ 1fYer from tl1e commencement of :fission, ,vlth ,vhich I believe 
lt 1~ essentially horno1ogous, only by 11ot occurrin& as far ba~k, 
~hich mav be o,•fil1CT to the ,vant of fuller ob 'ervat1ont and ,vl11le 

tinuing the process of "parting,'' '\-vl11ch mu~t other1,v1se soon 

perf~rm1ng the very fu11ct1011 that we m1ght Judge frot:11 . lylarz? 

ivulosa for the performance of th1 ver,y funet1on. Cl l1~s fact 
~~gge ts son1ething more t]1n.n a physiological meani11a- 1~ th_e 

rene~val of fi'-- io11 .' 1 tVhile the f)l1e11on1e11a co11nected with 1t 
ee~ to sho\v thnt tbe cli tinctio11 bet,veen tl1i _, tl1e 1

' rene,val of 
fi.., 10~, ' and otl1er forms of fi . ion i n1ore than a <1itference of 

t 
II 

Yet Miiller seerns to notice the c two form of fi~ion, and. ~ay that '' though 
a: tirst view different they are fundamentally the same/' Op. cit. s. 88. · 
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difference, like that bet,veen JlletaO'enetic a11d monoo-e11etic fis-. I d o o s1ons. · may a d tl1at I l1rtve t1(>t l>een able to (liscovet· th:1t tl1e 
point of jts occurrence bears any 1 .. elatior1 to the 11umber of' bt1ds 
already given ofl··. 9 

Tl1e sum of tl1e preceding observations te11cls to sl10\'-·, tl1nt 
the '' rene,val of fissio11'' l1as s01ne speeial clJn1~acters t11at st1ggest 
a ,vider enq11iry as to its true 11ature; that tl1e t,vo for·ms of fis
~ior1 alreacly l{now11 as '' parting '1 ancl ''budding'' both occur in 
the N aids, and occur so r1s to prove t}1.eir 111orpl1ologic a11<l r>l1_ysi• 
ologic ide11tity; tl1at '' pnrti11g'' apper1rs to cl1a1,acte1~ize tl1e N,tids 
~vitl1 a J)rolonged uppe1---lip .. ---tl1e ge11us Stylll1~ia., wl1ile ''bt1ddir1g'' 
a~1pears to cl1:tracterize tl1ose ,vith a sl1ort one-1\'(1.is, D e1"0, .b"11-
clt_1Jlrceits, antl O llceto.gc1.ste1·, according to Claus; tl]at tl1e bL1cl pr·o· 
duced by botl1 these processes 1s i(lerltical witl1 tl1e Jlnre11t; tl1at 
as tl1e b11d.s are l1ere, so f,1r flS I ]{now, iclentical \vitl1 tl1eir pa• 
rents in ft111ctio11 n11cl st1--uctL11·e, tl1erc js 110 metagenetic .fission; 
and thnt tl1erefore fission in tlJese Naicls, ,vl1etl1e1~ by '' p:t1iit1g 1

' 

or by '' bt1dll i ng, '' is correlative to ger1cs1s in tl1e great f'L1n<•.ti011 
of maintenance of tl1e species, aud 11ot a me11 e ste1) in the l,is· 
to1·y of the individual. 1 0 

• 

It mny be wortl1 ,,~hile to refer briefl_y here to tl1e power of 
re1J1·oduction fron1 in,j urie8 commonly attrib11ted to tl1ese little 
being~, es1Jeciall_y as Dr. "\Vil)iams, in 11is Repo1·t 011. tile B1~iti::li 
An1·1elicla, (l?e7>. BJ,it. Ass. Adv. s. "t· ,·., 1851 , p. 247), ttfter q11oti11g a 
surnn1ary of Bonnet's ,vell 1,no\,rn expe1~ime11t~, aj1s : '' 011 tl1e 
autl1orit_y of hu11[lreds of observatior1~, ]aborillttsly repe:ltec.l nt 
ever.)7 season, tl1e nutlior of th is 1·eport ca11 dccln1·e ,vitl1 deliber· 
ate firmnes , tl111t tl,ere is not 011e ,,rorti of trt1tl1 ir1 t11e above 
sti.1.tcn1ent.' ' It ma_y be JJresume<l f1~om tl1is, tl1at Dr. 1,Villia1·ns felt 
tl1e 11ece~sity of tl1orougl1 and ver.Y carefL1l i11vestigatio11s, before 
conlrac1ictir1g the stnten1ents so ofte11 repented upcl11 tl1is subject; 
a11d I can11ot doubt tl1at l1is ex1Jerin1ents have u 11ifor1nly fiiiled. 

0 There are omc ot!ler differences to be considered in a future pnJJer upon the 
bi .tol(Jg"iC nature uf fi8~i<>n. 

1 ° '' From tl1e n1,.,logy of the two specie~, A rer,ict)la nn,,1 N,ii~, on "·1licl1 t11c n11· 

t hor' o 1J. ervati<•ns b;1 \·e bee11 clliefty co11tlt1ctc(I, t l1e c-011cl 11:,,iic ,11 m.1y be cla~t I lJCPtl tl1,1t 
the .. fi~~ior1 cl t· tl,e . bo y ' ir1 every (Jt 1 •~r ~r1ecit,s Of A :r1, lt:' I id:l ir1 ,, .. l,it:11 it OCt~u,•:,; 1,n f()r 
ohiect in like 111.111t1er tt, 1,rotect and i11ct1l,,,te tl1e 0\";1," .•• •' lt bl-!cor11e tl•e J,1~t 
act elf tl1e pt1renti,l \\'r1rm, ir1ce the portic»r1" i11tc1 ,vJ1iL-.J1 tl1c boi]y is . ub-div~•leu by 
fi. sic,n ne,1er t«cke Jona.' ... ,, ft is i\ C~tt;1str•lf)lle i,1 \l'l1icl1 ('VCI"\• 11utULllll Jl}\"Olves 
the ,l-llt>le co111m11nity.'•-\Villia111~. R1?p. B1~it. A ·11.11el., pfl. 240-2afJ, . 

I l1n11l1 i b~ f«tr fr(1t1\ wi.:l1i11g to exte11 d t lie co11cl 11~i()fl:., I 11:1 \"~ 111a<lc to al I o~lter 
Anneli,J . .: by n1ere a,in1ogy, b11t 11,y <1b~erv;1tion~ nre, nt ]en~t, ,v l1c1ll)" incon1 llaliblo 
1'Vit11 it. ge11eral R pplic,\ti,•11 t)f Dr. \Vil)i~1u1 ,.,t-t tater11e11ts to tl1~ N~iitl ~. 

Tt1e exi1ct circl-.~ ,,f ltfl1 an<l its dur,itit•11, I 11,1 ,·t, ll( >t cl,•te1·r11111c(J, nc11· clo I feP! c~er· 
tain tl,nt any of the ge11er,ll stnte1ne11t~----see Leilly. Flora an<l F,1,,,,a witJ;i1z liv,,,g 
tJJti.11,a/M. tlD Stul,11·ia foJJAula,ill, n11•I \V illi,11ns at li11·gt~-orc a b~tl)ut,• J )' C4)rrt>-ct. F«•r 
I have known the pro\!e .. ~ of fi:;~ion to go ()t\ in wiuter, " ' l\Pll t)ie N,titl~ ~rero kept 
in a warm pla100: while I havo .at:.o seen, \\·l1at a1lpea1·ed to be a loss of tl1B po\\rer, 
as sbow11 in badly formed and incomplete buds, occw·ri11g in tho ,va1·n1er pru·ts of 
the year. 
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But from the almost uniform success of my ow:ri, I Should ,von• 
der tl1at tl1ey 11:tve llo11e so, l1ncl not others re1)orted complete or 
]Jartial f:1il111'es i1~1 simila1" experiments.-Sec Duge , ~4,1·11 . des &1·. 
1828, tre S~t·ift '11

• xv. It 1l1t1st be remembered, ho,vever, that 
s_uel1 eviclerJce is ,1,•liolly 11eg:ttive, un<l ca11not ,veigl1 ,vitl1 tl1e pos~ 
t1ve stateme11ts of observe1 .. s l ike 11iiller, Realrmur anc.1 Duges. 
. I n regar<l to 1r1y own ob:ervations, I 1nay state, in brief~ tl1at· 
1n ,~'f !Jla1~ic1, .... A.£1i.~, a 11<l De1·0, I l1ave J1nrd ly ever filile<l to l1n" ... e 
the l1 eacl reproclucecl, and tl-int tl1e n11al end l1as not on]y been 
1~eprotlL1ced in these ge11e1'a, but I have seen i t 1~eproc1L1ced in En
cl,ytrw1.ts, i11 L it1nbr1"clls, in Fabricia, and even in a J..Tere{s comn1on 
011 our C<)ast. 1 1 Tl1at in tl1e vast n1njority of t]1cse cases I l1ave 
ee11 fuoc·l t(llren agai11; a11d, in all, I l1n.ve seen tl1e incurrent 11unl 

strc·am, ,v l1 icJ1 censes \\' 11 ile eitl1er e11d is closed, reco1n mence. 
F1:on1 these nncl otl1er obser\'ations, I am i11clined to believe tl1at 
tin~ P'J\ver is far rnore ge11eral in tl1e class tl1an is yet supposed. 

Th:-it. tl1i pO\\'er plays a part in the 11atural economy of life, 
~he healing frn.gments of aid: tl1at I 11ave fou11tl in our pools 

t e s tHlttest, )1eatlless, nnd nlmost i,nmovable, fragments may 
go 011 t~ ns full a J .. ecover.y as ,v l1er1 preservecl bjr tl1e obse1·ver .. 
In one 1n tance, I found, Aug. 2Lst., \vhat ,vns apparel1tl_y five seg~ 
rneiit.~ of sc>n1e .ticl'~ t1·urrlr, tl1e t,vo e11cl~ of \\1 l1ic11 11ad closed 
and elonga.te(l. rl'h i8 l1nd been p reserved for ome ti n1e, fi>r t he 
sur Ciic>jJhageal brait1 \Vas ,veil formed anteriorlJr, nncl tl)e gern1s · 
of ho?I( C(Jmbn \Vere \Ve ll defi neJ posteri<,rlj·. It ,vent tl1r,>U?ll 
a i:,1p11l grc,\vtl1, clevelopcd c_yes about tl1e 22nc1, openecl t11e 
newly for_n1ed 1noutl1 nbout tl1c 23rd, ,,·as supplied ,vit.11 filo<l, 

,v et1 It ,v:1s lo~ t. , • 
'Ihe tl1in lil1n ,ritl1 ,vhicl1 the Naids Ii11e tl1e jars in ,vhich they 

nre . kept mn..}T be seet1 to serve, tl1ere nt lcn. t, n a protection 
aga,n:t the ntta«:k:s of tl1e pro\vli ng carr1i vorot1s Ol1celdg£1.r;te1·.s, and 

e l)re.~ervetl t.1 ll tlie c,1e n11d moutl1 n1~e fot'me<l---a penbd usu. 

1
' gh e11«:lO\\'ecl \vitl1 the }JO\ver of recover_y, yet ,, c ca11not re

c: ns u:·elc..;s or inoperati·ve in tl1e r1ntural course of 1llid-life. 
:?v 

1 
.',Catele:-11 ob;;ervation nuule a number of y e:1rs 11g~ !c I_ n1c to t h_in_k that tho 

tl e t(.td~ OI'(! \l •t--tituto <lt' tlic po,,·t,a· t l f ,·ec•>,•<.jt• i"ro 111 111Jl11·Jt-~, ar1d \V1 ll1:1111 st.tic• 
lat t liey l . . · • 1 · . · , t ,1 ,, • • n W~t.v~ ~1•••1•rl1e<l tt\\. ,l\· ,~11t<l" nlt..-r 1·1ra ~,, Ill )I. 41.Xf )(•lllllCJt .. . 1,e,lU11lllf re-

111·•1 k . .. L ~ .. -=' ' ·11 • I I d. t • .. · e~ exp ,;ril•t1ce. qtte J·'it i j~iit f.1i1·e u1· (1C.. 1111:, tj1 >JCl ~ , ~ r11e r, 1,11~ ou, e 
0\1trl! 1011,, · ' I • , t I ~ 

. . ':'l: 111·'1 .. ,1r de cc ... lllitlcjllitJd~ l,tll•'" .. de eept a )\llt JJ()l!C ~:1 , fl ,.n ra~ Cll ~ 111enJe 
\Jcce · • · e, , ..t. ~ • • • ,, 
jf . Olill .. It:!~ \1 ~tli~ 11'01,t petltetre pa etu ~nccarc ll~~•·Z 1·e1>~lt::i Ill Jl~Sez ~Ul\'t•. •"i 

pr:b· pour 8. d flti.,t. detr J11 ffect.", T. vi. p. 69. 'J'hinking the l~tter tatc111«.'nt very 
ter ~Lie I retrietl 1he experiments during the past yeru-, with more ea.re, 1U1J .111 

j case wjth succeia.. 




