
T h e  r ep roduc t ion  of Clathrulina elegans. 


I n  Sciel?c.e, iii. 53, is p~rblishetl a T P S ~ I I ) I ~ 
of Niss S. 
(f.Yoalke's remarlis before tlie Pliiladelpl~ia acaderny 
of natural sciencea in reference to the-reproducti\-( 
metllods of Clathrul~na elegans: ller statemrnts being 
app trently confined cliiefly to a proccs? by tlnadraplr 
~uorilvision of tlie body into uniflhgellate organisms 
as observcd by herself, with allusion to  three atldi- 
t~ona l  processes as observed by otherd. 111 Angust, 
1881, tile nri ter  repeatedly uitnessed two f o l ~ n s  ot 
reprotluctioll with tills ~hizopod, in SolIl(' respect4 
quite different from ~ l l a t  was observed or lllelltiolle(l 
by Miss Foullte. 

Tlie body of Clatliruli~la in no instance withdre'iv 
its rays before snbdivision, but underwent transverse 
binary fission: each part, even after complete separa- 
t io~i ,  ret,aining its pseutlopodal rays fully extended. 
Soon after dividirrg, however, one part hecame per- 
fectly smooth, having possessecl up  to this point a 
conspicuous pulsating vacuole, \vhich now cnriously 
contracted, and did not, re-appear. The remaining 
lialf of the original body underwent no change es- 
cept that caused by tlie protrusion of rays from t>lie 
freslilv divided surface. 

The r ece~~ t ly  separated portion t,llen slowly passetl 
ollt of the capsule, formi~lg, just before its escape, two 
vibratile flagella of nnecliial lenglll. I ts  n~oven~ents  
began immediately, being only n~oderately active, and 
continuing for less tlin11 two mi~iutes,  wlien it sud- 
denly lifted itself u l~on tile flagella-bearing end, and 
inst,antaneously collapsetl into a shapeless n1:tss stud- 
tlecl ~ ~ - i t h  asshort bltuiit l)seitdoporlia, mliicll almost 
qilicl<ly becanic filifor~n :and tlie xooid was an Actino- 
111lrys-lilie creature, nitli t v o  A;lpella trembling nt its 
irorit. The  1:ttter were soon losl among tiic rays, :~ntl 
the  ailimsl at once hexan to form the pcdiclf? by :l 
slo\?- extrusioir of the  body-sarcode. The xvliolr pro- 
cess consulned aboutthree hours. 

Froni the same gathering I mas also fortunate 
c3~loughto learn h o ~ v  Clathrulina produces tlie colo- 
nies occasionally rnet I\-ilh. Tile process, np to tllc? 
escape of the bifiageilate zooid, even v,-itti tile strange 
coriduct of vesicle. as just de-the eo~~trac t i le  was 
scribecl. The  longer of tlie flagella, however, t,errni- 
nnted in a conspicno~~s bulb-like enlargcruont, ~vllicli 
remained within, but w:ls not atlacllc,d to, tile parent- 
shell. The  vibrations of the short lash gave the zooiil 
a rapid rotatory and oscillating movement, tlie anclior- 
ing bulb slipping freely from side to side of tlle open- 
iug in the lattice. Motion continued for l~erhaps five 
minutes. Tlie obo-vate body then became rounded, 
the snnootll surface roughened l ~ y  irregular protrusioris 
extending into filiform rags, until another flngellate 
Actinol>hrys-like creature appealml, loosely ancliorcd 
to a Clatl~rulina lattice. I t  remained motionless on 
the extremity of the apparently rigid bnlb-be:iring 
lash, which I supposed \rould become the peiiiclo; 
but i n  a few moments an  uuusnallg t,l~ick pseuilo- 
podium was extruded, and attncheil l ~ y  a11 cspanileil 
base to the capsule. On this tilo hctirroi~lrrys, \villi 

\crni~~ationof tlre spt,cic<. and by a si11iil;tr body-fissio11 
wl~ose r e su l t i~~g  bitlagellate organism is anchored t o  
t l ~ eparcnl-capsule for the formation of a cololiy.

Dl:. i\r.r~i:nC. STOKES. 
'J'trnton. N. J 

F o l m a t i o n  of anchor-ice. 

(11,tllc 17th of .janrtary,this year, I 11a1.l occasion 
to cross tile 1:iver s t ,  ~~~~~~~~e in one of the srnall 
Iil(llrtn ferryboCrts whicli ply between tile I~idiarl  
\illapr of ~ a n g l ~ ~ ~ ~ ~ v ~ g ~ ,or1 t l ~ e  south shore. and 
Lacllilte, on tile Island of hIontreal. Tlie currer~t 
,,f tEle ri1er at this Doint flows at  the rate of four or 
five miles an  hour, 3 think, and never freezes over. 
Tlie day was quite stormy, the thermometer indi- 
cated about 120 or 150 F.; and the river was pretty 
illiclrly coverer1 with caltes ant1 masses of porous or 
rcry snowy ice. But the most pecnliar phenomenou 
was tlie sudden and ahnost i~ iccssa~i t  rising of darli, 
~ni idd~rice fro111 the bottom of tlie river. The for- 
mation of this ice so far below the surface of the 
water is supposed to take place in very cold weather, 
~ v h e n  large lnasses of snow, descending the river, 
becorne s a t ~ ~ r a l c d  witli water, and are carried by the 
current to tlie bottom? where they st,icli to the rocks 
alicl stones, clinging nlorc firnily and becoming more 
co~npactas lollg as cold nca t l~e r  continues. At  least, 
tliis is the theory that t,lie Indians advariced. Tlle 
ice tnay be seen six or eight feet under water, arid 
often accumulates until i t  fornls ~ii iniature islands. 
7Vlisn it rises, it often lifts considerable quantities of 
s~nal lstones and gravel to tlie surface. 

Another ~ ~ c c u l i a r  circunlstance is, tha t  t>his rising 
of the ice frorn the bed of tile river always occlirs 
n tlay or t ,~vo before tlle approacll of mild meatlipr; 
:rnd the 1ndi:tns regard this p l~e~ lon~euou  as an  111-

J'allihle presage of milder ~ v e a t l ~ e r  
within forty-eight 
l ~ o i ~ r s .Tlie cause is rnost lilrely atmospheric, but I 
record t l ~ e  observation mitli the hope that  i t  may be 
a 11ii1t to sonic one \viliing to n~alic? a further study of 
tile subject. 

J. G. J. 
Cliztenngilny l3:iain, 1'. Q., C;liiad:i. 

M a n a y u n k i a  speciosa .  

I n  this worm, described ant1 figured by Leidy 
(Proc. ucnd. nnt ,  sc. Philnd., 1SS3), the tentacular 
crown, or brar~chial organ, is the fea t~t re  of special 
intercst. 

According to Leidp, tllo terit:tcles present in an 
adult are eigllteen in ~nnriher, besides t,~vo larger and 
longer tentacles situated dorsally, midway between 
the two lophophores. These larger tentacles are eon- 
spicuous hy their bright green color, and are, in fa,ct, 
external continuat,io~ls of tlie l~lood-vessels estending 
1enqth.rt-ise tI!roughout the body. Ln shape tliese ten- 
tacles titper fro111 l~ase  to apes, are convex 011 the  
outsitle, b ~ i t  concave on tliat side facing tlie centre of 
t,llo t,entacnl:rr crown; so that, a transverse section 
wollld prcserit the sllal)e of a crescent. Tlic two loll- 

-.-all its rays extended, was slonrly lifted to tlie requirrd ,git~iilin:il edges t l ~ u s  fi~nned are fringe11 nit l i  cilia. 
d k t ~ i j c e ~ a i i o v e t i ~ a  fl:l-parc!ilt; \r.liiTo t l ~ e  a n c l ~ o r i ~ ~ g  JY11(.11 closc?ly ~vatclictl, t , l~c green tent,acles are seen 
gellnm becanle more an,! more :ittenn:itcd, tlle 1-11\11) ~vitli:I. motion, c o ~ ~ t r i t c t i ~ ~ g  to p ~ ~ l s n t e  ~,l~yt.llluical :~nd  
less and less noticeable. rultil both finally t l i s ,~ ]~ -exl)>lnding laternllg. 'L'lie pu1s;~tion takes pl:tce in 
pearctl, 

1t, seems, tlreil, that (:l;tt,lirnlir~a e l cg~ns  Iixs six re-
]?~~oilr~ctivemc?tl~otls,-" hy sclf-tiivision, 11y tlie iu-
stal1lnneon3 tliro\king-oW of a ininll ma>s 111. s a r~ode ,  
by fhc formation :lnc! l ib~~ratioii  of minute gernls," 1)y 
tlie qnadri~l?le s:ibdivisiorl of t l ~ el~ody illto u~riflagel- 
late orgai i i sn~~,  by flic >c>p:tratiolr from the body of 
n frri,,-swin:~rilnq 1Tett.ri~rnita lilie zooid for tllc dia- 

cncli tentncle nltrr~intely. ;Lt the molnellt of colt- 
fraction tlie tc.ntaclc liu.ns sliglitlg on its axis out- 
~vards,  ant1 to~vards tliv end of tlie iopliopl~ore on that  
side. : ~ t  tllo same t,iino giving a bacli\vard joli ,  rt?tw11- 
ing to its fol ,~uer ~ ~ o i i t i o nat tlie I I IO!I ICI~~of expan- 
sion. By fair(? of t,llc cont~.:~ction tlie green blood 
filling the tr.~itncles is forced tlo~\-ii'ixrnrds, o11t of the 
tent;~clo, :ir~d flon-.: alor~g tlic !)loot?-veahcl on that 



side of the body. On tlle espztntlilig of tlle tent:~cle 
the blood instantly returl~s,  and suffuses i t ;  ant1 thus 
the process goes on. 'I'lle contr:~etion : ~ , r ~ d  expansion 
occur at  regular i~ilervals, t,ogetl~er occupyi~~g the 
spa.cc? of two seconds. I t  is i l l  this \ray that the blood 
is purified and tlle circulation control!ed. 'I'Ire above 
observzttions nrere ~riade wit11 a set-en-eiglltiis ilic11 
objective, the subject being placed ill a zoiipliyte-
trough. 

To :~scc:rtzti~i liow long the cilia upon the tentacles 
nroulli coiltiliae their motion after sepnr:ition fro111 
tlie worm, botli 1011110~1hores of cut off rtn atiult ~ v i ~ r c  
above their 011-11 j~uiction. At  first tlie teiltac!os 
re~n:tiried closcrl: bat  soon tilt?) e:;l~nntletl, the cili;: 
displayi~lg active nioiiori; url(l presciltly tile t ~ v osc,p:~-
r'rtteti lopoplrorcs 1)cg:~n to nio\-e ;111o1lt iit tilt zoij-
prhyte-t1,o11g11. 'Yliis rlrot,ion was prod~lcc~tlby tlicj 

! l T t > l , .  III., No. 58. 

to a relllnrliabls s t o r t ~ ~ - ~ l ~ i u d  flint lay along the east- 
ern Iiorizori. As tlie sun grew low irl tlie west, this 
clouil rtssumed most extraordinary proportions an11 
colors; so ~ n u c h  so, tllrtt it ztttracted allnost uiliversal 
attention. A strange, fan-like slieet of yello!visli 
cloncl, with broken but decided margin, rose abovv 
the cent,re of the storm lilre a great halo. It did not 
see111 to stand in a verticrtl position, hut projected 
;~ljove. toward tlre we.t, givir~g the effect of a lmge 
fun~ri-I, vie:vetl from bclow. 011 t , l~e exterior sill.-
face of whicli tlic clescentlirii. sun cast s l i a d o ~ ~ s ,  
rt~icl hroll i~l~t out a sort of rdtliate ~,ihbetl strile- 
tlll c. 

Be~lc ;~:hthis was a great cl~kstor of s\rellirig crlniu- 
Ins ' Ih:~r~iier-lieads,'.i~hoscbasos were liidtleri by the 
11orizoli. Tliree of tliese, liiglier thztn the otlicl~., ~.osc? 
\-c~~ticallj- the centre! of tile Inass; their m;igriifi- f1.0111 

action of the te~itncles, \i71~icll bent i l l  ;ill tli~.t$ctio~l>. ec1~itNt?'ce-like I~eads elitering :tnd ayl~ztre~~tly pelif'-
their tips to~~clr ing  tlie glass, :li~tl i\-ns ]lot n rchult of ti,:trit~crLlic? yellow h:~lo. These. especially tl;e ~llicltllc: 
ciliary ciil'relits. 111 :L f c v  ~liirnit,.. ollcL lo~)lto1rl1orc~ :~ritl l.i~~;t'st olle. ~lc!n.etl b~illi:t~rtly a l i l i -ill thr  s t~ .or~g 
had ci;i /alei l  i11 this 1111111-

ller qnite :tc r o  s s tlle 
tro~igli, n-liile the otllel, 
renr:iirteti flortting in tllc 
\vatel' llrTnr its first posi- 
tioli. horrictin~es $11 c 
~riotiori Tvas produced by 
ciliary currerits, the tell- 
tncles remainiag motiorr- 
less; b11t this was qnite 
distinct from tlie cruzoliri:/ 
above iloted. 

Dnririg tliia time the 
decapitated ~ o r m  hacl 
sunk to the bottoln, and, 
t!louglr twistir~g a ~ i d  t ~ u r l -
ing :t good ded ,  did not 
a t ten~pt  to protrnde the 
muti1:ttctl support of tl:e 
lophopliores. Its body 
was so niuch contra~!tc!tl 
tlist t,lle s eg~~ ien l s  Ivere 
not above one-tl~ird their 
usual size. 

At tlieend of fire hours tlle worn1 mas apparently 
(lead; ~larnbers of infr~soria hat1 collected to prey upon 
i t ;  and the surface of its body presented a roughened 
appearance, as though covered wit?] t~~berc les .  Tlle 
lopliopl~orrs were still in motion. At  tile erlcl of the 
eighth hour the lophopllores ha4 ceased to move, aricl 
were paler and more tmnsparent; but tlle ciliary 
action, though feeble ant1 uncertailt, still coxitin~recl. 
Tllc body of tlie rr.ornl was then covered vitli a thicl; 
fungoid g r o ~ v t l ~ ,  of tra~lspirrerlt, rod-like c o n i i s t i ~ i ~  
filarrlents, three-siuteentli-: of all i~icli in le~igtli, 
sorne of the filmi~ents ll~tving a beacled ixppearailce. 
All n ~ o t i o ~ i  of the cilia upon t , l~e terltaclos had lion-
ceased, and these latter \rere also the pl.car of in-
fusoria. 

Tlie above experi~nenl shoretl  tlrst the illtlepcr~il- 
cn t  motion of the cilia cor~t,iriuetl :iboilt tmicc : ~ s  I I I I I ~  
as the mr~tilated \\-orti1 gave evitle~ice of vitality. 
Several individuals of AIa~iayn~~liia mere observed to 
be preyed upon wliile still alive by large ~l~oriatls, 
embedded in one or more segnlc~its, mliicli we1.e sornc- 
tirnes escarated to a considerable degree. 

9 n c ~GWI.:NI)OLEXFour,~c~s.  

Appcaralrc~ of the cyclol le  clonci at Rochester, 
Minil., 1883. 

011Tuesday, Aug. 21, I lcft AIiunea~iolis a t  three 
c~'cloc1r in tlie afterno011 for Albert Lea, lo. 

ka l e  iri the :iftel.~loon lo!. :~ t t r r~t ion  att~actetlxrns 

light, ancl cast l o l~g  blue s l iahws cio~vri tlle inclined 
unider-stirface of the balo. 

Encircliug this brilliarlt niass were a number of 
enormous ' thunder-lreacls ' of a. nlost murky and for- 
bidding appearance, tliat stood npriql~t,  like so many 
pil1:crs of dense smolic. These upl,ight clouds inclined 
a litt,le to tlie east or south-cast, iridicating a move-
tilent in that  direction. 

Tl1ei.e mas a remarliable st,ability about the whole 
nrass of clouds, and at  sunset tlle effect was grand in 
the extreme. Tlie slry about ~vas  clcar, wit11 the es-  
ceptio~r of isolated masses oC c~~ulnlus-cloud. 

1 111tti1~a s~nnll pe~icil-slietcl~ of tlie clorld-forms, 
with nott~s of color, all(], since lily return to Washirrg- 
ton, 11;ivc~ 1n:lde a ilramirrf in color. 

I estirnatt3ti that tlre cloi~rl was froni forty to Iifty 
rrliles east of the railn-a!-, anti, oil staiiyirtg the ""11) 
ca~.efully; became corlvincc.l tlrat this was tht: clol~.:: 
atteniiin; tlie great cyclorie at  'Rocilester. AIy att,en-
tiori w:?s not callecl l,o tlie cioad iuitil after five 
o'clocl<, a t  77-liicll tinle i t  nr:~s tlircctly east of me, : ~ t  
\Vilton. As the course of the cyclone was a liltle to  
ilie ~ i o r t h  of east, ilie riio\.e~i?er~t directly froilr mas 
lue ~vlreir tlie slcetcll \vaq m,v!o. 

Tlie l~cculiar form of tile halo, whether fan 01. ~ I I I I - .  
riel sliapetl, v a s  do\tbtless, iri n measure, the result of 
tlie ~i~orerilents of the storin-cur.rents. 

\V. 11. EoLo~I~;~ .  
(:c~<l!<t~~r: , l  , \i7:,bl,i!,~:cl:l..t,rvv,, 


