
‘Jhe ~ Q H O W ~ I Y ~  ‘notes’ 011 a few Hpdroineiiusae obtaiued at h’aplcb 
rlrxriiig the spring :tiid summer of 1903 comprise n series of obser- 
vationv npon wverml specips, ~ o m e  of which are believed to Ire new, 
others more or less rare, and all. o f  more than ordinary biologicaJ 
interest. It is believecl that the account submitted may have some 
value both as to the nrorphologiettl and faunal facts concerned as 
eve11 as ;L contribution toward a clearer lrnowledge of some liitlierto 
disputed problems. 

B r c h  ?Jm*dyle 

Duriirg the XnQntll of islay I obtaincd soe r a l  colonies of ail 

mtcresiiog hgrlroid wliicL in  mauj m p e c b  SeVr lJS  closely allied tc, 
~ + x l ~ ~ ~ c 0 7 d ’ y k  mqiol t / f i / i ( r  Weismaim, h n t  which will Iic sccu to ha\ c 
some sharp rliRererrees. The colonies were ohtained from the Ha) 
of Naples st comparativel? small depths and rdl  inhabiting the shell 
of a living mail, Fusrrc rostrutu. The hydroicis live fairly vel1 iii 

the quarium, having been Iiept under observation for as much a9 
R week at a tinle. Daring this time several medusac were liberated, 
thus affording opyortnaity for critical stody of tlie entire life history 
of the specieo, excepting t h a t  of the e rnhrp .  As intimated a h v e ,  
the hjdroid seems to live *fairly‘ well in the atluariiuni. It T ~ S ,  

Iro-mver, evident that with si1ccessi.c.e chgs nnder this cliauged en- 
vironment there wad more or less decline in ~igor,  both of tlic l~y-  
droid and developing medusae, for the first i ~ i e d u ~ a ,  which was born 
duriug the first day i n  the aquapiuiii, eihihiter?. a vigor :u:d tlctivitJ- 
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rinite lacking in  tbofie horn sewral  days later. ‘The colony couti- 
naed to lire, Iiowever, and nwdusae were liberated during nu entirt 
week, at the end of which time the hydroids were killrd and pre- 
served for subsequent study of morpholog-ical detail< here-in-after 
described. Most of the material was fixed in alcoltolie-corrosive 
solutions, and in 3 0 94 solutiot i~ of fornialin in sea-mater. 

It may be remarked, ineiclentnll!-, tliwt of the preserved mate- 
rial some was worked up soon after preparation. and other portions 
after my retirrn several moiilh.: later, ant1 with nn csperierrce sjiiii- 

lar to that which I have else.vl.llere mentioitcd, nanielj-, that better 
rcsnlts were ~ h t t ~ i n e d  from the ncir-1.i. prcpared material tlian front 
that long preserved. This I heliere maj-  be regnrilrd as a general 
rule hnviiig few esceptioiw so f:w as coelcnterntes are ooncernetl. 
Sections were in daiost a11 cases stained bv nie:t~i.: of  ITEIDUN~AIX’S 
iron-h:tcmgtoxyliii, i’ollo~ved in some cases by U o l d m n - r e d ,  with 
excellent resultg. 
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eggs without hccoiziing free, tho I have not noticed this featarc 
among male colouiea. 

It should also be said t h t  in the fipecies under consideration 
the gonophores in their earlier ~ t a g e a  of developmerit ghow every 
aspect, tvlietlier of form or ~ t ~ ~ ~ ~ ~ ~ ~ r ~ ,  of wssile sporoswc~ But siacc~ 
these come to maturity within R few days it woiiltl seem :IS it‘ 
W E I S ~ X X  conk1 hardly have failed to distinguish the ctewlopment 
of the medam and its probable bir.tb. Moreover. Ire iie~c,ribes the 
gonophore 8s having a r ~ ~ ~ ~ e ~  spadix. While this ma!‘ be the 
cme ctusing oarlp development, i n  the mature rvleduea it has erntirely 
~ ~ i ~ a p ~ ~ e a r e ~ .  TVhcther here again the difference of st:\; may in.oolve 

ifference of structure must r e n d n  ail 0 1 ~ ~ 1  cinestion, at lemt for 
the present. 

~ ~ c ~ ~ e n ~ ~ ~ ~ ~  it  may be worthy of remark thRt ~ J E I S X A N S ’ R  spe- 
ciineua were obtained from c ~ ~ ~ ~ ~ l e r ~ ~ l ~  depths I ‘40 meters’, rind 
from the shell of a species o f  3fure.q while 8,s noted above the 
praent  speciroens were all foound on a shell of another genus aiid 
a t  small depths. 

While owing to the fact that onlj. one sex h a 8  been a.cxiIxlrIe 
for these comparisons and from rrhicli to formulate diagnostic de- 
finitions there way natnrally remaiii saint, rloul)i as to tlie distinct- 
ness of the specieB, I am, however, stl-on& convinced of i t s  ape- 
cific independcuce, xud veatiire to impose for it the name Prtchy- 
corclyle I.I>isrnrcimi, i n  tionor of the arithor of t i le gems and his 
( ~ i s t i ~ g ~ ~ i s l ~ e ~  contributions to hydroid morphology. 

Specific? Diagnosie. 

Trophomme: Colony nriaing from a delicxtc, reticulated tiyilro- 
rhim. ITydrocanIns y)ariingly X)rauched, from 3 - 4  mm Iiiglt. l’cri- 

somewhat dense, not extending beyorid the base o f  the 11:- 
ilranth, dull yellawish brown in color. Uyilsauths club-slisped, -n-.itli 
sub-conical hypostome. Tentacles from 8-16, f i l l i fom,  beromiiig 
delicate and thread-like vihe1-1 fully expanded {PI. 21 Fig. I ) ,  

Color: I-Iytlrnnth body orange or reddisli, hypostouie vi-ltitish. 
Habitat : Upon the shell of Fi~‘luzi.s T O S ~ U L ~ Z L S .  

Gonosome: Nednsa buds borne un side, of stem, r a r c l ~  o l i  lateral 
llrnnches, pear-shnped as they approach matnrity, .jeXdorn morr than  
two 01’ three on a single polyp, the entire gouopliore ei~closei! i\ ithiii 
il sheath of perisare gonanginm?). The weilusa escapes from the 
capsule by i.iiptnriiiy. or  dissolving tlie distal cud. after mliiclr the 



capsulci: may often be found in a partialiy collaysed condition ulkon 
the stem OT branches. 

Meclusa piriform, with prominent apical projection. Size 2 miii 

high by 1.3 mni broad. Velum narrow, velar openiug very small. 
~ a ~ u b r i ~ ~ y ~  rather large, conical and devoid of peduncle. Bell very 
transparent, with scattered nematocpsts over the exurnbrellsr surface. 
Radial csnals Iacking, marginal canal simpl: a fissure of varying 
size between the layers of ectoderm with vestiges of entodermwl 
lining ncm the m:irgin. Tentacles entirely lacking. Tbe rnedmn 
is devoid of color except on the msnnbrinm, which varies from 
orange to dark brown. Mouth n holly lacking. Whexi first liberated 
the medusa swims with n short; jerky motion, tho of limited vigor, 
a few ColltfaCtion6 appearing to  esharast the little creature. Eggs 
aye dist:harged almost immediately after the birth of the medusa. 
the life of which is 
(Fig. 2 ) .  : 

Concerning the 

very ephemeral, not exceeding one or two hours 

Origin of the Germ Cclls 

origin of the germ cells m;' obsenntions up011 
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Norcover, t l i e~e  sections failed llkemise to dford any evidence 
of ~JI;EISSIAX^I?’S so-called “Keimzone”. Wbile eggs are found u s i d l y  
in greater nnmbers in tbc ~ ~ ~ e ~ i ~ t e  region of the gonophore buds, 
as might be rtaturallg expecbeil, tham in other portions, still they 
are foloand in not i n c o n ~ i ~ l e ~ a ~ ~ e  xunrul-,er8 at  points more or less re- 
mote froin this region, both ~ X W O  and below. 

As a rule tlic egg dlf i  are frpuird in the deeper portions of 
tlie entoderm, tho not unnsnsIly they are found to occur likewise, 
on the surface BE! shown in Fig. 3. 4fecurriug in greater numbers 
in the region noar the origin of the gonophore, and possibly :dso 
inciting its demtopment, they seem to be carried into the bud during 
its formation and tlw-elopment. It would seem, however, tlinf there 
is a migration of egg cells directly into the gonophore from d- 
jacent portiom4 of the stern, since it hardly s e e m  probahle that the 
large nnmbers which finally occupy the gonophore could have ori- 
ginated in immediate contact with it. Such a migrntioii i a  well 
lznown in marly otlier hydroids and may be accepted a8 occurring 
here, tho no direct evidence of id has been observed in the coiirse 
of tlie pregeut research. With the growth of  the gonophore there 
tieerns to be a segregation of eggs into group, or nests, about wiiicli 
there are developecl follicular %Ids of the entoclerm, as S ~ Q W L ~  in 
Figs. 4, 5, in some eases entirely endosing them. Others eoritinue 
to lie iu close contaet with the enloderm I:tmell:~ ~nrl finally form 
ttie snpcrficial hye r  in tlie free med-risa. 

Development of the Gonopho~e. 

AP already intimated, the gonop110r~ arises ;is n burl from tlie 
qide of the stem, or more rarely iipoii a branch. i t  is at fimt hi-  

istinguishnblc from a n  ordiraary hyilraiith h d ,  involving a direct 
evagination of botli ectoderm and entoderm. The presence of eggs 
in immediate contact with i t  irsiaaliy reveals its true character. From 
the fimt and t,hroughout its entire development nematocysts are found 
i n  the ectoiterm and ~ ~ l ~ i p l y ~ ~ ~ ~  (luring development furnish the 
iiernatocFst clnsters of the exumbrella of th r  medusa. 1p1 iroii hne- 
niatosplin preparations they stain a deep hlac’li during early de- 
velopment, as 

At first the gonophore is a simple club-shaped organ, as sliotvn 
i l l  severd of the figures, but soon takes on a typical pemslaaped 
aspectl as showu. in Fig. 5. At about this time there seeins to be 
:L cessation o f  the 1)roeess of  ovarian migration into i t  aud very soon 

be noted in several of the figures. 

Xittheilongen a d Eo01 Station zu Xeapel Ed IF, 37 
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the proximal portionr; seem to  constrict to forin th r  pediccl of k j  
gonoplrore. Somewhat later tlie constriction cuts off the gonopho,~ 
from direct conimunication with the enteron of the stew, a8 sho~i  
in Fig. 6. Coincidelid with these ebangcs there iippear at the disk 
end of the organ, which u p  to this time hap been simply la typiur 
two-layered sporoaac, a proliferation o f  ectoderm cells, the d i m  
Iution of the middle IanieHa and the ingrowth of the ectodeim 
plug to form the so-called bell-nucleus (Glockcnkere), as shown i 
Fig. 4 .  The  presence of xiumero~~s liarj-oliinctic figures, as well :) 

the micro-chemical reactions oE the cellx betoken thc intense activit 
of the growing tissue. At first the hell-nucleus is rather ghbuls 
in form. Very 60011, bowever! it assnrnes au oval oatline and coli 

tinues to flatten and exteniZ laterall?- in all direztions. With tht 
flattening of the strueturc there is reestaltlislied the supporting Ea 
molla, a layer of entoderm ix  formed hetween it  and the bell-nncleus: 
so ttrst’the latter comes to lie between the outer layer and th 
inner which contains the eggs. Coincident with t i h  developmen 
and gradual extension of the bell-nuclens there has been a difk 
rentiatiun of its cells. Along its entire inner siirfacr there hag bem 
dilkrentiatcd a single IaJ-er of caelIs, forming in  section B delicsb 
chain-like series extending the entire length of the growing b a d  
as shown in Fig. 5 .  

This growth and diKerentiation coutinucs. gr:itiuaiIj estendiq 
:LS :L delicate sheet, Interally and ljroxiniaIiy, the inner chain-lihr 
series forming x u  estrrmely c-lclicate ectoderrud meiribrsuc over tlrf 
o u t ~ r  egg la) or , the other la! er of ectoderin forming the lining 
the sub-umbrella of tlie medusa a11rl overl: ing the tliin layer 4” 

entodcrin, to which rcfcrcnce was made nbove. ’t‘tiis proce~s cwn- 
tiuiies till ahout half of the interior cai-it). of the gonophore is thus 
supplied with a double la5er of  ectoderm, one covering the egg8 
which in thc mea11 time have become soruewhat evenly diatributa 
oyer thc  developing manuhriiuu, the other constituting the M a g  
the bell, BB j u s t  mentioned. and as shown somewhat diagrammati- 
cally in Fig. 7 .  

IYEtli the completion of this ectodermic investment there O C C U ~ $ +  

app~arcni I!. both :in ex\pausion of the 1xtera.l walls of the gonop110r~’ 
to appwsimatel\ the shape of tlie futnre mediisa, a n d  also a Cr’II- 

traction n f  tlie entodermic .iv:dla into 3 more  n c a r ~ ?  cpliudricnl :tnti 

conical s~iapc  . tlms giring rise to t i l e  rnaiiuhrium alrcacij- referrcli 
to. ~ i i i .  contraLtion to form the  niaiiiiijritim is :tpparentl> a ;p~t~el\ 



rnecliariical prvcess due, in part at least, to  a reduction of the 
entodermic celtmass which has been involved in  the transformation 
of a considerable portion of  thew epithelial cells into pure]? nutri- 
t ive cells concerned in the gr~wGh of tbe eggs. Abundant evidence 
of thiR is  found in the ~ a n ~ ~ e $ ~  Rigas of degenerative rnetitbolisnl 
occurring tkiroughont the entire mass. In maoy cases the cellular 
pkaracter fitzd been lost e ~ ~ ~ r ~ ~ y ,  in othera it had been greatly modi- 
fied. Figs, 4 and 7 show ~ ~ ) ~ e ~ ~ ~ ~ ~  o f  these ehttugee. 

With tlicse phases of ~ ~ ~ ~ l a ~ ~ ~ n t  completed. the medusoid fea- 
tures may be said to be well e ~ ~ a b l i ~ ~ e ~ ,  though vcliini, tentaoleg, 
anti canal sp~tenis are lacking. Only the first of these organs i s  
finally dcvcloped. Tentacles are whollj- absent; the bud-like pro- 
jections xhomn' ad 711 in Fig. 7 are  but sectional adpecta o f  the bell 
margin, which as is shown in Fig. 2 OS the fully developed medusa, 
is thick and rim-like. The velum is formed shortly before the birth 
of the medusa by a double fold of ectoderm, as shown i n  Fig. 7 zi. 

This fold is apparently c o n t ~ ~ ~ ~ ~ ~ u $  over the entire velar end of the 
medusa, untiI shortly before birth, when s1 circular opening is formed 
by what Seem8 to be an absorption of the ceutral cells. 

Of the canal system there is little to be said, since it i s  at 
best quite rudimentar!. I n  Fig. 7c.c is shown what i n  general 110- 
sition and form 111s~ he considered thc marginal canal. In no 
case have 1 been able to find traces of radial canals. In certain . 
specimens sections would show a deeper fission of the eiltoderni 
layers at the junction o f  the apical projection and the lateral m7alIt 
of the umbrella, and in others an extension of the rnargind canal 
up~s11-d~~ but there was no communication between thc tcr 0. Furtlter- 
iuore, the ma~isbr inm is permanently mouthless, so :bat the medusa 
1s apparen tIy doorried to an eplrenicrd existence as an  independent 
organism. And sneE is indeed the c a m  Of many specimens libe- 
rated from hylroid colonies in the ayuarinm noae lived for   no re 
tlrnn an hour or two at most, 51s indicated in an earlier connection. 

The apical projection is bdb-liko, very thin arid hollow %ti Rbown 
in Fig. 7. It is lined internally by an extremely delicate and 
tenuous layer of entoderm, ttte presence of which only 1)eeomes dc- 
monstrable tinder the highest powers o f  tbe microscope. The ecto- 
derm layer over this region i s  likewise ~ e r y  thin: though more 
easily distinguished than the former. 

As the medusae ttpproaeh the peyiocl of liberation numerous 
orange-colored pigniieut granule8 appear in and among the entoderm 

3 i *  
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cells of the manuhrinm , prticularly iu the median and terminal 
portions, giving to the loose tissue B distinctly bromnidi color. A 
careful ~ t n d y  of the origin and developmeut of t h e  granules coin- 
pels the conclusion that they are results of waste metalidism, or in 
other words, excretory products. When attention is directed to the 
fact that the entodermal e1)ithelium of this region has been the 
center of active metabolism incident to the growth of the eggs from 
the timc the gonoIhore bad became functionally disconnected froin 
the body of the polyp, and that in their stages of growth these 
entoderm cells through eytoniorphosis became essentially nutritive 
cells, the foregoing conclnsion is only what might he natnrally ex- 
yected. 

I n  connection with these oltservations it had occurred to nie 
that possit)Iy certain of these pigment granules might find their w ~ ?  
into the g r p i n g  eggs along with nutritive matter absorbed from 
the entoderm cells, I)ixt st carefiil esamination failed to shorn that 
this was the case. Furthermore, since the pigmentation of the eggs 
(~ceurs chiefly as they attain full growth, and coincident with tlie 
metabolisnl involrcd in the pltases of maturation. I incline to belie\ e 
that it is due in this case, 2s in the former, to ~ ~ i g n i e n t  grannies 
erolred througti similar cytoltlasmic metabolism. ‘l’his v i e v  is 
strengthened the fact tliiit in the present case, as well as i i i  

otliers well klloivn, the color of the eggs differs from that of thv 
I~l~nul)ri iun,  to R greater or lew estcnt. 

In :L recent contribution 1 I have directed attention to the re- 
latiou of excretory procewes to coloration among certain uf  the lorrcr 
invertebrates, a n d  the facts tic>;.(: cited afford artditiorxd r.riilence iu 
mjjport of the general prol)ositiorni. 

I x w w i ~ ~ i : r , n  2, i n  a critical paper on F.’ticopel/~ has brieflJ- re- 
ferred to the protmhle rclation of the brownish pigment ixeseot in 
the radial c:tnalrs of the 1nedns:t to esrretory p c e s s e a .  He es- 
prcsslj- says, L‘IXese Pigrnentm;lssen gleichcn denen, die in den1 Eut+ 
deriu dcr  Niihrthicrc vorkonini(m, clnrchaug uiid g1aul)e icli dicstllwn 
ehenf:tlls a19 ~<x,cretionsstof~’o deitten zu sollen. LIic. ;Ir%ssc der E\- 
lwkiOn88tofk richtet sicli iixtiirlich n:ich der 1,cbhaftigkeit des StcJfY- 
w h s e l s  und es wiyd d ~ s ~ ~ l t ,  riielit \\’under nehmen. wenn gera(I<* 

d c h e  Stoffe :iiiIi~,ufen.” 

den Ftac1i:dIianiileii der lebhaft ~-:rcbsenclcii Neduscnknospen 

- - - 
‘ science yol. I‘J I W J  p:q. I‘,?. 

%ti: WiHs L 3 %  1sd. l h \ ’ j  pag. 



h d  will be seen from the foregoing account, we have here a 
mediisa which is eitlicr extremely degenerate, or one of very prim- 
itive typo. Ita d e ~ e l o p m ~ n ~  ~ ~ ~ h i F ~  a chitinous captile ( ~ o n ~ ~ ~ ~ g j u ~  ?), 
~ ~ s s o ~ i ~ t e ~  with the s ~ ~ o r o ~ a , c - l ~ l ~ ~  history of the gonophore would 
seem to suggest the lattar dteruative. SO far 3s  1 am aware the 
( l e ~ e ~ o r ~ m e ~ ~ t  of ~ n t ~ o ~ e d ~ s a ~  within gonzlngia is quite rare if not 
.trholly anomalous. The tanique gonophores of D i c o y y e  are prob- 
ntilj7 of very different charactcr and siguificmcc. 

In .I88 i LENDI~;,AFELD (op. eit,) described R new hydroid and 
medusa, Etncopellcc ~ ~ ? n ~ ~ ? z z ~ ~ ~ ~ ~ ,  which apparently sustains a re- 
lation to the C a ~ n ~ ) ~ n ~ l a r ~ d a e  similar to that of the niedaea herein 
clescribed to the ‘I’ubnlaridae. The medusae of these forms have 
much in common, such a8 shape, size, rudimentary organs, ete. 

Moreover, in the origin of the eggsT their migration into tlie 
~ o r ~ a u ~ i ~ ~  which later gives rise to the medusae, tho natrition of 
the eggs and the general character of their later history, the corre- 
spondenccs between the two are very interesting. LENDEXFELD’B 
description of Eucopclla also confirms the snggestiori o f  a preceding 
paragraph that these are probably hoth generalized, or primitive 
t jpes  of mednsae, in which tlie origin of the eggs, apart from, and 
Irior to the organization, of thii mcdusa, points to a condition ~ i -  
milar to that found in such hydroids as H~jchzcctiw,ici, d‘lntitr, etc. i n  
which there is nothing more than a sporosac within which the eggs 
develop after their origin in the body of the animal and later mi- 
gratiou into these spcci:llizecl nutritive capsales. 

A s  the eggs app”1i rnatnrity t w o  rather ~n:trlr:cd changes m e  
inore or -Xes8 apparent, one involring tlie character of the c j  topl%sm, 
the other that of the nutdens. In  their ea,rlicr history tlic egg cyto- 
plasni consists of a mere or less viscid matrix throngh which is 
diRtrihiited a finelir granular mititer, thc whole forming n Homewhat 
homogeneous body. With the assunlption of the spherical shape 
and typical size (about 0.9 mm), the cytoplasm becomes more pre- 
dominantly granular in clrzlrscter and at the sanic time there appears 
in many cases a tendency toward vacuolation. 1 have elsewhere’ 
called attention to a similar condition in the eggs of Pcnnturin at 
about this period in their hist,ory and the same thing has becn 
noted bj- XleTsctrsrriom 2 and others. In Ymzu,ni.in it had seemed 
_____-__ 

1 Arch. Entxvieklungsmech. 18. Bd. 1904 pag. 462. 
1 Einbryologiacho 8tndien an Nedusen. Wien I%b.  
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to !no to be associated with matnrndioii and fertilization l ~ h e n o r n e ~ ~  
IJlI; the latter feature must be eliminated in the  res sen^ h & m c e  
sine8 in  the atbeeuco of male specimen% it wa8 obviously out o f t f n i  

c~uostion. Whether any of tlie immediate phases of maturation ma> 
have been ixlvofved is likewise open to doubt, since I was unabti 
to ~ ~ ~ ~ o o n s ~ r a ~ e  any of the ordinary feattires of this process, eitliet 
in l i r h  eggs or in thoee sectioned aud Btained. ~ntimately 8s 
tminted with these chasges vere naclear r n o ~ i ~ ~ a t i o ~ s  of a mor( 
or lieas r e rn i~ l~ab le  charactor. Prominent among thorn is the dissc 
lation of the nudear rnenibrttne which OCCUPA shortly before thu 
birth of tho rnednsa and the diecharge of tile eggs, Foflowing thir 
there occurs it, marked decrease in the mass of the nuclear sub- 
S ~ ~ I I C O ,  probably due to the loss of onclear sap, or a dispersal 09 

matter through the c?toplnPm, so that the nuelciis measures oni: 
: % b u t  half that of the o v ~ i : i u  cgg. Of still greater i ~ ~ ~ ) ~ ~ c e  ip 

the change which occurs in the ohrornatin network o f  the nucleug, 
which appears to wholly disintegrate and to disperse throngb the 
cytoplasm. Not .the slightest trace of chromosomes or chromatin 
snbstsztce can be demonstrated in the nuclei or cytoplasm at the 
time of the liberation of tlio medusa. T’he nudens itself, great]! 
reduced in size, may still be seen as a definite area of very homo- 
geneous texture, hut jndefinitel) merging into the surronnding cyto- 
plasm, there being no trace of nuclear menibrane. I 

l’rior to these later nuclear changes is anvtlier iiivolving thh: 
nucJeoIns, which during the earlier ovarian tiistor?- is $1.  bod^ of 
cmspieuous character and strong staining qualities. In sections Oc 
eggs of a l~ont  the conditiom shown in Fig. 8, or sometime prior to 
the complete dissolution o f  t h o  nuelear membrane and perhaps in. 
citing it, it is c4uite comaion to find iiueleoli migrating bodily frow 
the ntaelcus into the cptcq)l:mu where they seem later to ~ i s i n t e g ~ a ~ ~ ~  
Snd lning~e with it. I n  several sections double nucleoli were fO11nd 

i n  a ~ ing le  nucleus, :ts shomrt in Figs. 9 and 9. 111 almost eWJ”J 
G B S C  of thiFj bort one of thosc. boilieo tqycai ed appreciably studle~‘ 
than the other, and often somewhat distorted in shape, as may bc 
observed in  the figures jnst cited. 

Vacuolation of theee iiuciei was not an iiifrequcnt phenomenoa. 
It nsaally consister1 of one, or  rare]) two, slightly refr:ietile vefii- 
~ I a r  bodica occupg ing 811 excentric position iu the nucleolus. Careful 
mxch was made for evideriee o f  directly dividing nticieoli. bu t  witlr- 
out  siicces?. ‘The occurrence of  t w o  in a given iu.t:ince iq ~ Y O ~ J ~ J I )  
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due to the degeneration of the one tiad tlne firmation of another de 
nOV0 before the first had ericapd from the nuclens. 

~ e t ~ e r  thc phenomena herein corisidered lend further forec 
to the previom suggestion that the vacuolation of tlie cytoplasm of 
the eggs was probably diio to chnnges aRsoeiated iii aoine way with 
maturation, or whether they may not rstl-rcr be interpreted as cs- 
preeoions of cytopIasrnic activitiee, {Jr phases of metabolism similar 
to those prev iolasly considered, may be nomewhat problematieal, and 
niust 80 remain for the preneet, since my material is neither siiffi- 

elusions. 
cientIy varied nor sbundanl to j u ~ t i t j ‘  further specul‘ LL t’ IOnS ( l l ”  Con- 

The comflicting aeconnts of tho clevelopment of this hydroid 
which have been given by earlier iuvestigatorfi, particnlar1~~ CIA- 
A I I C T A B ~ ,  N/~t.:.rscr~sr~o~s (op. cit.), aid E R A G E R ~  led me to malre some 
observations upon l k h g  specirncne, and a180 to collect material from 
which to review certain o f  the problems involved, such ari the mode 
of cleavage, formatioii of the germ la 

le to  follow the M e r  
history of the emhryo, i t g  find escape fwni the gonop1roi.e and wine 
aspects of its independent life, it w:is not  Imc;tic;tble to follow out 
with any degree of mtisfaetion the details of cleavage. 
done by means of sevtions of the gonophores made i n  w v e d  plane<, 
~ u ~ ~ ~ ~ l e ~ e x ~ ~ e ~ ~  in some meamre hy thc preparation of entire gono- 
phores stained and mounted as trsnsparent rhjects, rnnch as had 
ijeen done in the case of living material. 

The preserved m:iteriali mas submitted to ow of my studenfs, 
Miss ROWAN 11, who uiidcr my rlircction c u t  and etxincd thc sections 
:md trncctl the pltases of maturation zmil cleavage, sild sorttc of the 
aspects of the later embryo. 

The differing accounts as to the origin of the grrm cell!, givcn 
hy CzAx;IIcr&x and WEISMANN, and that of BRAVER seem to bt> rathey 
a diEferenee of interpretation than of fact. The germ cells have 
been found both in the ectocierm of  the pednncle of the gonophore 
as BEAXJER contends and in the cctorlerm and entoderm of the qlmdiu 

While from the living spyinens  

Tliis 
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, 

as had been maintained by Cis.\ricrbis itnct later confirmed try WEIW 
&tm. I am inclined to regtird both as true; or in other  word^. 
that the germ cells probably arise rather indiscriminately in both 
positions, though in some specimens rather predominantly in the 
one region and in' others equally pronounced in the other regiou. 
As I have elsewhere shown this to be the case with species of 
&de~driztnz,  it  is unnecessary to more than nientiou the matter iia 
this connection, It would seem that in this species we have a 
hydroid in which the differentiation of the body ceIh of the two 
layers is p h j  siologicalIy less dmp than in others. 

The giowth of the egg is quite similar in most respects to that 
of other species of I'ubdal-lir, such as Zary2.r, as described hy 
DOI~'I,EIS*, and cmcea, as described by A L m " L .  It has not beeii 
pssible to confirm R ~ ~ u m ' s  view that those germ cells which are 
to  give rise to eggs are sharply differentiated hefore they come 
into the go'noyhore, or during their niigmtion thithcrward. On the 
other liantl the view of I ~ ~ I , E I X  that their impulse toward actire 
egg devcloprnent is the I.esuIt largely of position and  riutrition ilk 

the gonopltore secnis by far the more probable, and is in  general 
agreement with similar facts in tile case of other species. 

Of the large number of germ cells which crowd the maturc 
Dnophore a comparatively f t v ,  perhaps three or four, assume thc 
character of ova at  any one period of deieloprnent. 'Llteir growth 
reslllts from tile active absorption of their less fortunate fellows, :IS 
1 ~ s  been sliown in man; otjier cases, as 1 , ~ '  BLLI'S aud DOFLEIS. 

, previoilsli cited, mcI b; the prescut mi t e r  in the case of Perzitkrh 
(01). cit ). 

I As in the case of most Tuhuiarians, after the development and 
I liberation of one series of emltryos other of the primordial germ 

Cells proceed to grow as the former had clone, and thus thc process 
continues for several generations. The case is very different, uf 
course, in species with free mcrlt1eae, like Pe?z?ia?r'ti. Here the egg4 

all discbarged at abnnit the same time and the medusa dies 
slIort1:- after; belice most of tile germ cells are conslimed in thc 
growth of the first, series of eggs. The same is p r n l ~ h 1 ~ -  true ilk 

luost short-lived nieriusae, I)nt with niany otherd, successive geuc- 
r a t j ~ n ~  o f  eggs %re 1troiluccci tlnring the entire I)rcecting ~c:tson. 



The differences as to the exact means by which. the growing 
eggs a ~ ~ ~ r o ~ r ~ a t e  the surrounding germ cells which characterize the 
accounts O f  CIAMC~AX, BEAUEE., and DOPLEIB, Beem to  me to be 
similar to others already oited BFJ l o  the region where they originate, 
ete., asamely, n ditYerence of interpretation and definition, rather than 
of fict. As I have shown in the case of /'e~?zc/riu tiiwelln and cu- 
rolitii i, BO it seems with species of Tubtilaria, there rnaj- be difi'erences 
as to points of detail. I n  iwme cases the egg may engulf the germ 
eel16 bodily, later redacing them to a fluid condition ; while in others 
!>his reduction appears to take place before abuorpf ion. But whether 
before or after, i t  must ultimktely depend upon some p r ~ c ~ ~ s  a f  
rcduction anbatantially digestiye in character before final asnimi- 
lation is accomplished. The on]! othcr alternative to the supposition 
is that of mere ftxsion of the protoplasm of the one with that of 
the other without auy ~ s ~ ~ ~ ~ l ~ t i  ve chaiiges whatsoever. That this 
is riot the case W J I ~ ~  seem to bc proved by the fact of the per- 
sistence of these so-called p~eudocolls or nuclei within the cggs 
(Itiring the entire liistorr of growth, and even that of de.i-elopment, 
:IS is wcll known 11: thaw who h a ~ o  conceriletl themselves with thc 
snbject. Appxentlj-  the disintegration, or reduction of these nncl ei 
take8 place much less m1)idly:than does that of the cytoplasm o f  
thc germ cells, so that they maj- he distinguished within vacuoles 
o f  the growing: or  rtevcloping eggs loi~g after thcir first incorpo- 
ration. 
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of I h i t r i c I A N .  Concerning his accounts of m:tturntion my  OW^ 011- 

nervations are mainly confirmatorj-. As to fertilizatiou, however, 5 
have not been able to obtain cytological details quite comparahle 
with those described by him. Concerning nuclear phenomena as-. 
~ o ~ ~ a ~ e ~  with these processes my ob~e rva t ion~  confirm in eouderable 
degree those which I have elsewhere described in connection with 
the development of Pmnarza :ind Budendrium. Tbero is the same 
migration of the nuclens to the periphery of ttie egg, the disso- 
h t i o n  of the nuclear rnembrme, and the same apparent dissipation 
of the nuclear substance throughout tbe cytoplasm of the egg, fol- 
h .v ,d  later by its apparent reorganization j u s t  prior to the f i r s  
signs of cleavage. 

Cloavagc. 

It, is perhaps concerning this phase o f  the life history that most 
dissensiorf has arisen. ~r /aIcrAx was the first to cri t iedy study 
its development, and in doing so directed his olmmations largely 
to the aspcets presented by the living eggs. T‘his he did by cut- 
ting off ellisters of gonophores arid studying tbcrn nndcr the micro- 
scope. h t  3s he C O ~ I ~ ~ H S C P ,  G ~ I C  V U ~ O U S  contractions of the several 
parts o f  the gonophores and the resnlting movements and read- 
,jnstmeuts so shift the Iiosiition of the eggs that it is extremelj7 diffi- 
(’ult to  obtain accurate observations. 

Re concluciect that  cleavage was unequal. the fimt and third 
fl1rrows being at riglit angles to each other and meridional: the 
secovd equatorial and from within outwnrcl. l a  later rleavagckh 
tbere is a more rapid &vi.sion of the cells ;it the animai pole, thcSc 
later growirig over the b1:tstomeres of the vegetatiye pole by a p i -  
cess o f  cpihole a i d  enclofiing the latter which later forni the ento- 
derm. 

observers. 
This conclusion has beeu frequently called in qnestion by later 

BALE’om1 claimed that an examination of segrnentatiolt 
by meaLlB o f  B ions failed eiiiircly to confirm CXAJIICIAN’Y resnltz. 
~ O S N ~  ~ i a a  likewise failed to find any evidences of epibolic gastr+ 
lation in another species of 7kh7tkrrln, and from tltis has nntlertakc~1~ 

digemli t  Cr2mIcx.m’8 conclrisione. As i g  well l i nowi  from 1:4tr’T 

observations ilifyerent species a t  times show very considerabte I :I- 

-----__ - 

1 Cornparatire Embryology, La Edition. 18%. Vol. 1 pag. 154.  
3 Z An/: 5 Jnhrg. 1882 p g  463. 
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riation in matters of clen.sage particularly among hydroids and 
C'ONN~B contention is not therefore, valid as an objection. 

The researches of BEAUER, however, leave Iittle doubt that on 
this point CIAMICIAN WBB evidently mistaken, and m y  own obser- 
vations tend to  eonlirrn this conelusion. Biinum maintains that clea- 
vage in this species takes place by two sliarply dif?erent processes, 
namely, first, by a more or less regular mode of fairly equal clea- 
vages during the two ~ ~ r ~ ~ ~ o n a ~  furrows, later one8 being more or 
less unequal and irregdar. In the second mode cleavage involves 
the nuclei only, which proliferate independent of thc cytoplasm, 
forming a multinucleate egg, after which there foIloivs ;L cleavage 
of the egg into as many cells as there are nuclei. I n  this process 
there map be considerable variety. It may occur when there axe 
but few nuclei, four or Fiix, or i t  may not hegin until. there are 
sixteen, OT perhaps more. 

My own observations upon this point, mhilc confirming in a 
measnre those of RRAUFX, do not warrant any such sharp conclusion 
as to the distinctness o f  these processes. One nisy find a regular 
cleavage into two and fear cells, etc., and he may also find an 
internal nuclear proliferation, i n  some cases indeed, many more 
nuclei arising than BI~AUER has indicated, before cell organization 
and cleavage take place. 
tiiflerentiate these modes. They often graduate iuny~erccptibly i n t o  
each other, indeed, may be found occurring in the mme egg, thoac.11 
this is not common. I nm inclined therefore, to consider them 
only varying phases of cleavage conditions more or less ( * o n i r u ~ ~ ~ ,  
nmoag Coelenterates? particularly among ffj tlrornedrisae. This is 
notably the case vritlr Penm(riu, ali I have recently showti, ancl as 
ALLEN (01). cit.) has shomri in tlnc caw nf Y'7~b7d~ria CI'OCC(X. 

AS illnstritiug somowhat more c ~ c n r ~ ~  t ~ i a n  is poesible 114'1 
merely verba! description I have inclndcd few sketclies matle byF 
Miss ~ ~ I O W L A N I I  i u  connection with a sttidy o f  sections already re- 

F ferred to. 
In Fig. EJ is showrt an egg i n  vh ich  nnclear proliferatioii iSll  

under ma)-, hut in which no signs of cleavage are present. 'L'ldfih 
condition may continue somewhat indefinitely, its already suggestcdh 
till finally a syncytium is Eornied, very much as i ~ i  the case oh 
Peiz?aariri (op. cit.), and as shown in Fig. 1 I ,  from which by a g~*g 
daiated process of cell organization and ditfeyeutiation the g e m  I ; ~ y e ~ ~ v  
aye finall? estnl)lislied, as sliowri in  a latei. Iiaixpmpli. 

3 

! 
But 1. ha je  not been able to sharplyI 

" i  
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I n  Pig. 10, is shown a section of mother egg in which likewise 
the nuclear couditions are very similar to thoue of Fig. 9, hnt  i u  
the present case evidences of cleavage are present a8 shown at 
regions mibrlred c.pZ. Were there in appareutly no close relation 
between unclear activity m d  that of thc qtoplasm. ?'hi5 again i h  

quite iu keeping with conditious  ell known in other cases. 
Tn Figs. 12-23 are sbown a series of simply oiatline sketches 

i h t r a t i ng  the striking irregularity of clesvage in a large proportion 
of these eggs. Figs. 12-17 (Pl. 21) 8h0w the first six scclions iu 
a, series of twelvc of a single cgg. The sections begin evide.atl> 
at the auirn:d ])ole, i f  we may  assnme polarity in tbese eggs, ab  

6)nlp in tbe first four sectioris are nuclei present, the later section+ 
ghowing oniy t ~ i e  large and very unequal blastomeres of tlie vegetal 
pole. In  Figs. 1h--23 (PI, 2%) are shown likewise a similar scries 
of another egg, but  in this Case the sections are verticd illstead of 
Ilorizontal, as in the previous c a m  In this case the six sections 
are the central Ones of a series of foorteen, and shorn the gradu:d 
Progression of c1eav;lg-e from the aiiimal pole, the other remainiirg 
,pndi vided. 

It is probably from observations upon similar cleavage pbenn- 
' ?""a that Ornxrcr,ix conceived the presence of an epibvIic gastni- 
lation, an interpretation quite like'tj- to be made where surface v iews  

' b ieay  are iindcr considerat' ion. But :M shoivii i n  sectional series i t  
1s just R S  evident that 1 LEWI le's contention against such n proeeiq 

', 
Formation of tho Germ Lagers. 

I Conoeriiiug the origin uad formation of the germ layera iu hi:: 
itnd relatcct spcies  views h \ - e  been hardly less coiifiictiiig than 011 

IhQints already conaidered. 
+ According to CIA;\~JCUX. as previously suggested, xi1 cpibolk 
W h h  is formed. This seems SO obriouulj- improbable, and more- 

J~ver, SO lacking in crideuce 3 s  to demand littie attempt :It refu- 
Lion. ~t is not clifiicult to recognize conditions in c~en \ age  wltie?i 
idkt easily be coitstrued from superficial aspects as eornparabl~~ 

rith this form of gastrillation, bat nianj- hwidreds of sections of  
"ggs in ail stages of development have wit afforded the slightoat 
hFrideuce of sneh a p"0cePs. 

1 

i 
indispatahtc.. 
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( The 
( ~ 1 1 ~  o f  the nitrruln appear to he ideutieal in  Ntructure and con- 
sequently to shorn 110 difference betmeen ectoderm and entoderm. 
Only after the number of embryonal cells has become quite cou- 
siderablc do the elements lying rtt the periphery form a connected 
layer, which is: differentiated from the inner pareachyul:t mas8 by 
:L aharp contom.’ 

RRAUER maintains tha,t cleavage results in a coelohlsstula, the 
entoderm arising by multipolar detalriiaa tion from the cells of the 
blastula. while the embryo at this stage appears morula-like, he 
maintains that it is really a bilamellar embryo, with both germ 
layers established. tliough not yet sharply differentiated. 

So far as my own observations go they tend to confirm the 
conclusions of I \J~~r~icrrx~sor; .~,  though in some degree agreeing also 
with phase8 nf ihir:m’s conclusions. i have found no evidence i n  
support o f  the view tlrat ttie germ I:xj-er’s arc estal)Iisbed during 
r d y  cleamge, as  13n~ceat has clalmccl, nor that they result chiefly 
from a (Maminxtion of any sort, whetlicr primary or secondary, 
unipolar or multipolnr. That a morula-like coudition often re- 
e n h  from the more regular type of cleavage t t tpfe can hrirdly ht: 
seuiout? douht. hi t he  othcr hand it is often just 8‘s evident that 
rt spncytitim is formed, especially in cases of nuelear proliferation. 
Here the differentiation of the germ layers is brought ahout  by -a 
slow a,nd graduated process of cell organization and adjustment. 

which T havc described in E~ieizdriunt  ailti Pe/om~ia. For a con- 
siderahte time after thc ectoderm js fairly cstakliYhec1, the entoder- 
mal mass continues as a more or less tromogencous aggregation cif  

cells in tin undiffercntiatcd condition. Finally the cells ac1,jacent to 
the ectodermal lanrclla 8ssume a, more or less colulunar Bh:ipe, form 
a continuous Heries, and thus give origin to a definitive entoderm. 
Coincident with tlreae changes, or shortly following, the inner ~ B B B  

of cells show signs of disintegration, become vacuolated and tend 
to liquefy, thus giving rise to the gastric cavity of ette embrjo. 

According to MmwxNtBoYF I a t rac  morul:i is formed. 

~ 

~ 

i 

~ 

Later E.iatory of the Embryo. 

Concerning the formation of the a,etinnla, there is little to he 
added to the account given by CIAXICIAX.  ?‘/le eniliryo becomnes 
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more disk-shaped, tentacIe8 bud from tfic margins of the disk, aiid 
continne to grow in  Icngth, the embryo becomes erttircly free in 
the cavity of the gonophore and later escapes as st typical aetinula, 
digering in no essential respects from those of other we11 known 
specie@ of T~rb?&wki. 

Thc, actinnla is not ciliated and has therefore no special organs 
of locomotion. On escape it  is wholly at the mercy of the waves, 
or currents for distribntion. In the aquarium it  usually sinks close 
1)y the parent colonx, often indeed faIling amoiig them, and seems 
to fix itself promptly upon an\- object with which it comes in COB- 

tact, even the stems of parent hydroids. A careful inspection of 
colonies of hydroids which were discharging actinulae in the aqua- 
rium revealed the presence of young polyps in various stages of 
growth, from those nppayently but recently attached, to sped mens 
of cousideral$e size, and of such maturit?. that gonophore buds were 
kcginning to develop. I t  was not ntiu~im1 to find several of these 
attached to a siugle stem, 8 s  sbown in figura 24 (Pi. 22:. As will 
be noted these gciung polyps s l i o~ :  a definitely snnnlated per ime  
Over the entire length of the stem! whereas in the adult condition 
the perisarc is wholly devoid of this feature. 

These ohscrvations recalled others of a similar character made 
lipon Coiyu?orplia pe?adrdct, a brief account of which I 1la.i.c else- 
where recorded’. There were i n  these cases conditions which seemed 

1 to indicate the probability that t i le  small 1)olypr; attached to the 
h8es o f  the hjdroid njig~it IJC iudependeut organisms, and if so 
perhaps a new spccies, and tlte)~ were provisionail\- so desigated. 
mder  the name of T. yaina’ticl.4, as iudlcative of their presumed 
relqtiou to tlre Iwrger oiganisixi. It is unnecessary to go over iu 
detail the grout id^ which seemed to justify thia concluaion. Suffice 

! it to  say that the total annultttioii of the perisarc of the small pn- 
, b p s ,  the clceply insinuated rhizoidal attachment, and the presence 

of gonads mere among tho I I I O ~ C  obvious and sppstrently distincthe 
charaeterq which seemed to point toward their specific independence. 

The observations above rect,rded concerning the histor? of the 
pol>-p of T. niesemhr,tjnn nit(n7, and also a brief note by T O I ~ I ~ S ~  
concerning sirnilai. obserwtions on the p u n g  of Cotynorpha yrrktm 
il1clinc me to reconsider my earlier riews concerning the case of 

- --- . _ _  
h e r .  n’atural. T-ol. 36 1902 p g  519. 
Bydrnids o f  Pacific Coilst. in  Publ, Univ. California Z Vol. 1 1802 p:tg. 



~~~~~~~~~~~~~~q~~ ~ ~ ~ ~ ~ ) ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~  Sp. nay. (?I 
Of  the tmclvc: kiwwa. species of  Pe~&~it,wus but t w o  ha\ e been 

recorded from the Daj of Sapfes. uarrtely, P. Ti~eurk Alder, 11) D\i 
PLERSI~* in I S ~ U ,  and P. cidwilis  WKKSMAXX?, iu 3 $83. WEMIAM 
bas contended that Dv Pr, IS was mistaken in ascribing liis spe- 
cies to 1'. lintlo , believing it to be that which he lias dcscrihed 
as new under t 

sought to identjfy OLE or both thesc species among thc Nalblcs 111- 
droid fmna but havc: not ~uececded. A 'h\droid f,aken from the 
same habitat, n:tmclj-, the spiiies of the sea urchin, Drli*ocida~is 

89-2 and a t  i iwt ihought to  be the species recorded 
s ;  was found to lack characters di2tinctive of the 

species as describctl 1)) ALDER anit moreover lacked also characters 
enumerated Ir? ' t \ ' ~ r ~ a r n s ; i ,  yarticularlj as to size aumber of tcn- 
t a c h ,  etc. both of the hydroid and mednPa. \YEIW-IA NK'R specie4 
hag.  been described aii 9 cni  high and to  hare 20 tei1t:tcles. The 
mednsa diRers from tliose of must species in having 4 marginal 
tentacles, and wull developed oral tentadex with tu f ts  of nettling 
organs. 

IIAX~LAGII has called attention to the unusual characters of 
W E m u m ' s  inediasa and ~ R F J  suggested tliat they might- reasonablj 
be amigned to a different genns, or even to a, ctiff'erent: farnil?, SO 

far a8 their fuudaiiicntal characteristics nrt: eoneerned. 
~ ~ ~ e ~ )  in addition to thih, one reflects that hydroids of eom- 

mensa1 habits, g u d i  as is the caqe with most or all the species of 
Pei%p7~ii)zus, are usually of ma l l  size, ;md when furthermore i t  i r  

last of thc above named species. 
Daring two different times, in 1 ".;I4 :md again in 4903, J ha\ 

1 m t h .  z Stat. Kenpei 2 Ea. i b s o  p g .  146. 
2 Entstehnng d. Semalzellen hei d. Hydromeduscn. J e n u  1'389 pilg 11;. 
3 Zeit. Tiss. Z. til Ed. 15% pag. 161. 



recalled that Wmmsr dcserihcs the perisarc of P. cid07Ytis RS QIII: 
5 thin, slimy coreriiig, tho ticight of the slender stemmed hydroid, 
9 cm, is of itself n m t  rmiarIi:thle. So far 11s E arn awnre, no spe- 
cies pet described has a height of more than about 8 mm, except 

rpluscoides, in which the licigbt is doubtfully given a9 2 to 3 
inchee, 

Concerning the characters and affinities of P. Tiiaeavis there hag 
ahayri been more or less doubt. I t  w a s  originally described hy 
ALI)ER as Atmctytis Zinmris, aild was later referred by ALLMAX 1 

to the genus F'wigo7u~rnz~s, but with a confession o f  grave donbt as 
to its real affinities, not 1mTing himself seen the species.. I have 
previously expremed some doiiht as to  the oceiirrenee of this species 
at Naplep. Specimens from the collections p r e ~ e r ~ w l  at tho ZOO- 
logic~ll Station and marked P. /iiirmw.&(?), have prown to he quite 
a different hydroid. And tfrongh T have sought during t w o  surnmera, 

intimath1 above, to secure the species i t  has not been found. 
Upori the two different occasions previous17 cited I have o b  

tailled a 11) tlroid which *is nuitoul)terll!~ a species of Pcil*ipni.u,its, 
but h z ~ e  not been a ,hk  to identify it with either of tlzc species 
above mentioned, nor with an)- other hitherto described. It was 
taken firqt in June, 1894, and again iu ApriI, Hay and June, 1903. 
le bot11 cases the hydroid colonies were vigorons and large, but no 
gonads were present, B fact ~d i i ch  would seem to suggest that the 
breeding season h:id ~ ~ r d m i i l ~  past, or perhaps had not ret m i v e d .  
~I . 'EIS~~AXX found his species iu March, at which tirue gonophores 
were present. My own oliscrvations COVBF a period from March 6 
to Juij 30, so that it woiild Beem strange not to find some colonies 
bearing gonophores, yet such have been the facts in the present 02~8% 

Pu both instances the hahitat of the colonies confornis well with 
that of members of the geuus generalIJ-, namefr, a commensal one. 
The hydroids were found in :L few cases apon the shell of a, shallow 
hi.ttar gasteropod, but in most abundance and in best condition upon 
the margin of the carapace and upon the legs of a C O I ~ M O U  crab, 
(27rci72us mcrerms. It is an interesting coincidence that the species 
Which it moat  resembles in ge~ier:al aspects, P. j o iws i i ,  of Long 1s- 
land, N. Y., bas a. similar habitat on the spider crab, Libi~zin ~ m w -  
flil~ntcx, This eommensal habit of Pwiyo7?inaus is a most interesting 
ne, though not peculiar, since i t  j s  shared by a considerable number 
-- 

1 ?$onogr Gyinnoblastic Hydroids. Lrmdon IF51 p:q 32'' 



?u‘otr:s on noxm IIydroiuedusae from the  Bay of Naple8 5 7 3  

of well lrnowri cases, such as H y d r u d i ~ i ~ t ,  Poiloclrt.pe, etc. But irr 
Pwiyo.12imzi9, a genus comprising perhaps the largest nmnber of  
species among ~ ~ ~ ~ n ~ ~ o ~ ) l ~ s t ~ ~ e ,  80 far 8s detailed information is 
availabiaio it seems that almost without exception the species are 
essentially commensal. 

In common also with most known specie8 the one here under 
eonuidsration ha4 a, ~ e ~ ~ ~ ~ ~ o ~ ~ ~  perisarc, wliieh covers tho entirc col- 
ony from the hydrorhiza bo the body of the hydrandhp, and coveriug 
the htter to the bases of the tentacles, though not in any sppreri- 
able degree extending to tho tentacles, as seems to have been the 
case wit11 Wiirszrasx’~j species. There can hxrdly 1 ) ~ :  reaeonable 
doubt  that the mucus-like covering is a definite secretion bj the 
hydroid itself, and l i o ~ 0 ~ 4 ~ ~ o u s  tvitii the chitinous perisarc c~iiiinoii 

to hydroids generally. 
h character iu the present spe(’:ies is the lung, Hlecder, stem- 

like brancahes which arisc at sharp angles from the stems and grow 
quite long withorxt riigus of giving rise to  hydranths, There seem? 
to be evidence that eventnaliy hydranths a r k  from their t i p ,  hut 
i t  is not conclusive, as in only a few cases hare newly formed 
11.1 dranths appeared upon tliem. 

The following are tbe m5re distinctive diagnostic characters of  
the species, which seems to be new, ;tud for which the nanie 1’. 
ncyolitimus is proposed: - 

Trophosome $‘1. 2 2  Fig. 25; : EIydrocanlus eornliozeii of mauierous 
sterns, mriousl: hraudied, 8ome o f  the laitcr without h j  iiranths, all 
Itranches arising :it s h r p  angles from the ina i r r  stoms or btanchcs. 
entire hydrocaulns arising from a uct-like Iiytiri~rltizn, and :tttainini,. 
a height of fronr 4--S mrn. nlydranths clongrctc, more or less fnsi- 
form, with conical li~postomc, and with it single whorl of rather 
stout tentacles, 7-1 2 in nnmber. Entire colon? pro\-ided with a n  
indefinite, gelatino~is perisarc, extending over bodies of hydrnntliu 
to close beneath the circle of tentacles. Perisarc sourelimes d e w b  
m d  somewhat eltitinone in. older portion o f  etein.; and hydrorhim, 
arid of dull 1iro.n-nisti color. i :d;itiuons pcyisare often studded witii 
foreign particles, diatoms,  et^., which thus give to the  colon! 3 

rough, or fuzzy aypeamnce, as showvvu ill fig. 2:). 

‘ 

(+onosome : x h o i l -  nnlinown. 
i t  is worth!- of iuentiou in tlii.: C(JJlJlCCtio11 a l w ,  that I took oh 

31%) 4. 1903, a hydroid which, lmrriug the obseuve of gonophores. 
bore a close relation to 1’. rqmt,.\ J\’right. and  is proha1)l~- ideiitic~tl 

Vitthoihiriqeii 1 d %o*,I 3s 
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with that species. As in the former species, and as just mentionrod, 
no gonophores were present, reridexing impossible full ~ ~ e t e r m i n ~ t i o ~ l  
of the identity suggested. A careful comparison of the hydroid with 
the deamiptiona and figures of I-TIXCKS leaves little eioiibt in my own 
mind, and i f  later observations of the species when the rnedasse 
are present ahall confirm this yiew it will extend the range of 
distribetion of the epecies to Xediterranean waterg, as CALKINS t 

report of  it in (Hydroids from Puget S Q U ~ ' ,  has extended its clistri- 
\)ation to Pacific waters. 

c 
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m x  the hahitat wries  from tide pools to considerablo depths, and 
on fragments of rocks, shells, eto. 

White conforming i . ~  moat respects to the diagnoses given of 
the species by WIX'CRS and .hrmrax (op. cia.) in. some few points 
there are dilTerences, though not to my mind of any consicterable 
imporkame. As to size RFNCKS gives the height of the hydroid a8 
from 12 to 20 mm, while zleoor4ing to Azzazala it averages about 
6.mm. fa my own specimeiis the height varied from 3 to 6 mm i n  
the expanded condition. It would seem that ~ X I N C K S  must have 
had very unusual specimens, or that in Some way his. figures are 
incorrect. 

A point of' lnost difference is that concerning the location of 
the gonophores on the hydranth. According to 110th tlie previously 
named observers these bodies arise low upon tlie body of the hy- 
dranth and in a single, or sub-serticillate cluster. T 'have found 
them siiaing in several clmters or even singly, at any point or 
portion of the hydranth, and quite as frequently near the oral a8 

the baed region of the body. They are borne on short pedicels, 
frequently in clusters of from two to four on the same pecluncle. 

The M e d u ~ a .  At birth the medusae arc subspherical and 
aver'age about 0.6 mm in diarnleter, and have two wclf developed ten- 
tacles, which arise from large 1~ull)ous bases on opposite sides of 
the body, each tentacle provided with numerons stdkecl nematocyets. 
As noticed in a previons paragraph, they live well in the aquariuni, 
but do not appear to grotv to any appreeiahle extent. The lai.gest 
specimen measured 0.8 mm in height Is). (7.7 rnm in breadth. The 
general aspects of the little creature are shown in fig. 29, hut no 
figure can delineate the elegant grace and beauty which it exhibits 
when fioating languidly with tentacles exteuded, like delicate strea- 
mers friuged with an exquisite embroidery of stalked batteries of 
uematocysts, to a length of ten times the diadmeter of the bell, or 
quivers in magic ~ n d ~ ~ ~ ~ ~ t ~ o I ~ s  as the limpid crcatnre pulses itself 
throtigh thc, mater. Little wonder is it that, ohserving something 
of its exquisite features that prince of earlier observers, MCGRADS, 
as expeasing his genae of the beautiful, ascrihed to the genus the 
name Gemmq-ici, the little gem! 

As ALLMAX hss well remarked, one of the most tiniqne among 
the several characters of this medusa is that of the niimei-om, stalked 
capsules of nematocysts which fringe the tentacles. From near the 
basal bulbs to their verj- tips, the tent:icles :Ire irregularlj covered 

38* 
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with these interesting organs. 'Yo this author'$ graphic descriptiou 
of them (011. pi t .  1). 'E%), it is unnecessary to add. In but few par- 

, /  ticulars do my own observations differ in any material t2speCt from 
1his. In the first place my specimens have not shown the abrupt 
I ends of the tentacles which he has figured. As will be noticed from 
I the figure alr~acl~, cited, thc tentacIes usnally have attenuated distal 
iI'ortions as shown. Again the body of the tentaclm is more OP 

(less roughened or rugose, due to the irregular projections of the 
ectoderm cells in pendopod-lil;c processes. And finally T have not 
heen able to observe the pccu1i:ir vibratory shirnrneriqp of the pe- 
dtmcuhted neinxtocj st capsules to .rvliich he  ha^ referred. In  r ~ -  
Peatea observation8 directed to tlic detection of just this phenorneuoll 
f have as often failed to distinguish it. Possiblj- it is only 8n 
occasional phenomenon, arising perhaps under special conditions 
bvhich may q ) t  have been present in the case of my specimens, 01' 
PQssibly it may he  lacking entirely in some ci18eS. I am in f d l  
t*Ccord with ALr,a im as to-% the essentially Lsareodal' nature of the 
Pednncles of the nettling orgins,  as well as t o  their irritability and 

'"ontractilit?. It seems to me that the rugose appearance of the 
,tentacles is likewise due in part to essentially the same ectos%rc:d 
activitj of tlie (;ells o f  the ectoderm, which seem to  thrhst out and 
e h c t  pseudol)od-like processes of varying shapes and sizes aud 

1x1 part to the nettling organs with which the! are scudded. 
ular cavities iu the entoderm of the tentacles arc frrquen"t?- to be 

X ,  witbin which are exl-iibitud esquikite diiyrla! s of Brownian 
tivity among ininui  c pignientc>rj- granules. The s ~ m e  phenomena 
0  cur i n  the irregularities of the wails of the radial caw&. 

-4s will be seen i n  tigurt: 29, there is an oval capsu'Iar enlarge- 
igj'ent arising a t  each 1)crradius of the mtwgin j71st over the radid 

-al, containing large Iiematorysts, the cnidocils of which may he 
"11 as histling projections from the outer surface. Usually those 

[If t h  perradii kteariiig the  tcntacfes are liirger than those of the 

, 'J'he medusae xre very transparent esccpt for the brownish 
Ecnh of the ruanubriuni, the delicate brownish pigmcnt of the radial 

D u l y ,  and thc  reddish orange pigment of the basal bulbs of tb(' 

{ The eiulier reference hereill to tlie trieciusae of this species 
ubserved by PLI:SSI~, wliiclr seemet1 11cculi:ir in  liaving four 111ar- 
Killal tentacles, reci~lis ttie fact that the Inednsa originally i1escril)ed 

1 



Notes on Rome Mydromedvsao from the Hag’ of N:rplea. 5;  

by X ~ G ~ ~ W  ana for wh hcs estal~lislied the geuw, had likewi, 
fonr tentxcles. In 1900 P E K ~  obtained a hxctroicl at the TO 

ingas whicl~ he described BN the t r ~ p t i ~ s o m e  o f  the species, Q.  MI 
wm, the medusae a€ which when first liberated had bnt two tei 
tacies, nor did others appear. 

The question naturally arises, whether in these eases we m a  
have a &&rent species ~ or whether the medusae of thc same specit 
wcasionwlly vary as to the anmher of tentacles. The latter mer 
to  me the more probable ~ ~ ~ ~ ~ r n a t ~ ~ e ”  It i~ well known that m( 

RMWLAUI;. fo 

the caw in several i n s ~ ~ ~ n c e ~  which nee4 not he reviewed in t l i  
connection. Such is appsrentlrj- the case also with the medusae 0 
~ ~ e ~ ~ z ~ ~ z ~ ~ ~ ~  and Cor~gniLzk. I am strongly convjneed, however, tlv 
in this case wc have to do, not  with two distinct genera, but wit] 
differeat species of the B L M ~  genus; for it, has nevcr wemed to mi 
that there are differences between the two mhich are sufficientlS 
marked to jastify generic distinction. A n d  what is true in this cast 
is probably true i n  many others of Rirrtilar sort. l’lris is doubtle~‘ 
due in large measure to tXe fact of the separate and independen! 
life of the two orgxnim8, 1tjdroid and medusa. When we shall ha) 
worked oirt cuiticxllj- the ontogany of the scvea l  iipecies, rnucli 0 

the apparent anomnlj  will cfo~tbtlcus iiisappear 

\ 

I 

causae of different species, or evcn of different genera, ofteri rescmbl 
, encb other so efose1~- aa to appear to be irlentiexl. 
itistance, as cited in a previous connectioa, Ius sbown this to 11 \ 

1 

Bmong the many spccies of h?~clrometliruae which h a w  lo~ l f  

eugagcd the interest wid Obser\‘atiQniz; of naturdigts, few if  311) 

suqasu the one heie under review. It was originally described b 
(:-\vot41Ni3 in 1755 nnrler the riame of ,Pe7.tiiLa9~ 2i~~i~x.sit~cn iil 

sma’tl monograph n{~n the Naples fauna, which for 1)ainstalting d l  

servations and clear ~ n ~ e r ~ r ~ t ~ t ~ o ~  may well rarilr as a classic 01 

i ts  time. After its original description it remained for nearly tbre 
quarters of a century little, if at all known to Rtudentq of the grou] 
tltoitgh it is at present a fairly faniiliar ohject among its col~gener 

co 9 ~~~~~~~~~~~~~~~ p aPas i t ic  PL?t 8, c:,2 “8 li II i . 
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1 very much rcgrct that owing to the quality of material ;~nd  
its incompleteness I shall nsl be able to go into any congideaablc 
deh i l a  as to cytological a q m t g  of' maturation or fertilization, though 
80 f;zr BB 1 have been able to obsorvc there seems to be nothing 
iinnsprcal in these respects. 

The germ cells arise in the entoderm of the stem and later 
segregate within fdlicrrhr pouches where they are noarished and 
complete their growth, the foflicfes themselves growing and becoming 
corroapondingly larger, and more or less hydranth-like, but without 
truce of tentacles, each however having at maturity a protruding 
head, the end of which bccomcs ruptured for the extrusion o f  the 
eggs. %'mmtAxN  ha^ published admirable illustrations of these 
fenturee. (Cf, op. cit. PI. 14, Figs. 1 and 2; PIn  15, Figs. 3, 4, 5.)  
l'he eggs seem to be discharged singly and fertilization probabl? 
occiirs daring this time, following which they become surrounded 

by a definite tirm membrane within which cleavage and the deve- 
lopment of the embryo takes place. FV~ts3raxx believes that all 
the eggs of a given gonophore are discharged at about tho same 
time and that their clearage and aubscquent development proceed 
sirnnlttmeously. T i  this, however, I m i  unable to concur. Many 
cases have come under mp diservation in which considorable variaa 
tion in the condition of development of a given cluster o f  eggs i s  
rjiiite evident. This may lie readily seen in preparafionu of entire 
gonophores7 hut i g  strikingly demonatrated from sections of gono- ; 
phore clusters. In Figs. 30 and 31 are shown camera sketches o f '  
mtions of two eggs of the Ih;am6: cluster, in the one case the embryo 
I1 xviag reaehed the period of definite ectodermal differentiation, 
while the other k only in an early cleavage stage. Aa compared 
with other known cases this dijlfcreiice must imply at least a raiigc 
of from fifteen to twenty h r t m ,  and I have no doubt that others / 
of still wicler divsrgense are not IztcIring. WEISMANK*S citation oi' j 
the noteworthy approximation to simultaneous development is, liow- 1 
ever, welt1 made. T t  is certainly quite unusual to find mong hydroids 1 

nuder consideration. It resembles more the conditions prevalent in 
sbortlived medusae, like those of Permaria, or Pnch,yco?-dylc ag 
deserihed in ZL preceding section of this paper. The resemblance is 1 
the more striking since there is not the remotest approach toward 1 

j 

Cleavage begins, as WEISXAXS has shown, very soon after the 3 

i 

i 

with tixed syorosaes so near an approach to this condition as that 3 J 

# 

a rnednsoict character in these siznplc follicular sporosacp. 8 

1' 



discharge of the eggs from the summit  of the gonophorc. As a r u f ~  
it seems to be remarkably regular :tnd cytasl, a condition probably 
facilitated by the essentially free and independent diqowitiun of tikc 
eggs about thc mrricd apex of the gonophore. MWe during the 
earlier phases of cleavage the entire egg appears to be involved, 
in  ~ m i e  qw5mens there appear8 to be a condition of independent 
nuclear proliferation similar to  that found in many species of Tubti- 
Isria, among which that cited in a previous section of this paper 
is an Instance. cleavage finally resnltw in the formation of 8 solid 
lnornls, or in B O I ~  cases a morula-like embryo having something 
of a syncytial character, it being impossible to distinguish any de- 
finite cellular organization, but rather a M ultinncleate embryo, such 

is well known among not a few Hydromedusae. 

Formation of the Germ Layers. 

Concerking the ectoderm attention bas already liecri directed 
to its appearance at  a comparatively early period i n  development. 
k'ig. 3 t  is one from an eriibryo which has-just begtan to a~surnc the 
jliriform shape of the planula. In this i t  is ae yet barely px3siblc 
to dearly distinguish the columnar shape of typical ectoderm celis 
of' an embryo at this stage. '1'he ectodermal nuclei arc definite arid 
large, and for the most part superficially disposed. At a somewhat 
1 a k r  p 6: r i oil t 'tic c c f; ode r m b cct t m c g  ti nal I g and defi ai t elp d i ft't. re XI tiatcd . 

the entire embryo more itlamula-like, al~~)xwe"tly :ipproadting 
ktirth. Still I have not found :my intrinsic di#ei-entiatioti moiig thc 
(:!ctodcn-n cells themselves, such, for instance, a8 nematocysts. 

Concerning entoderm formation I am unable to tqecify. 'l'ltc? 
@nkdarmal mass shown ir i  k'i'ig. 31 continues esaeutially iincha.uged, 
probably u p  to and beyond the time of the b t h  of tht: pf~nula: i~ 

condition not ~ n ~ o m i i i o n  airiong Hydroni ednsae generally. ?'he 
uuclei continue to proliferate, brit without corresponding ~ y t o p l a ~ ~ i ~ ~ i ( *  
activity, at  least during the diutinctiveIy embryonic d e ~ e l o p e i i t ~  
Differentiation of the entoderm probably takes place by a gradual 
l ~ x s 8  of celIuIar organization of ttie entodermal mass, parts of  
lvF.hich utdonbtectEg serve, azs in other well-known cases, a8 i-lutritij I' 
s ~ ~ h t a n c c  till the h - v a  finally at twhes itself and a~sumes  the p0171~ 
GCage, lslhilc the o e l l u l : ~  e lewii ts  hecoltlie organized into a defirti- 
liye eutoderrn. 
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Since the original ~ ~ s c r ~ ~ ~ t i o n  of J'oclocou.?jne carnecc by SAM 1 in 
1846 i t s  d i s ~ r i ~ u ~ i o ~  hag been recorded over a largc portion of the 
northern Atlantic on both eastern and western coasts, and several 
nmv species have been dmcribed. 

Duriiig the spring mil sutrirner of 1903 the present writer had 
owasion to examine several colonies of what appeared to be per- 
fectly typical species of Podocwyne camea Sam. An examination 
of t b ~  medusae, large numberiJ of whiclt were set frce in tlte :Lqii;t- 

ria, showed them to difler from this species i n  the rather reniarkablc 
fact that they possessed onIy fonr marginal teritaclea at birth, 
whereas rnedusae of the other species have uniformly eight at tlre 
time of birth or very shortly following. So far  as I am aware, onl) 
one species of Yodoeavyizr bas a medusa, whosc tentacles m e  only four  
i u  number, namely, P. uculecitu Knd. Wagner, and in this species 
a11 are quite rudimentary and continue so. The specimens here 
nuder consideration seem bo have four tent:des, and onlv four. 
SLedngae were kept iu the nquarin for several clays, indeed as much 
:is a week, dtrring which t h e  thc ~ e x u d  ixoducts wcrc matured 
and discharged, but in not j:t single casc was thcrc the sign of 
ziilditional tentacle?. I was, moreover, assixred by Ur. Lo IITAN(.o, 
mho is familiar with the faiana of this rcgion, that this rnedusii 
never bas more ttran the four prirn:try tentacles, so far as he had 
observed, 

In his account of British €1) druid %nophyt(.s I ~ c K \  2 incltidets 
among the species of Podocor2/r2e1 nveolatu, originally described by 
.1i,nmc as Ryhteti7zic.1, m-eolafn, wliovc medusae are characterized 1))  
the presencc of+ from one to three mneciually tlevelopect tentacles in 
each interradial interval, in addition to the four prirntlrj perradial 
tcutacles. So far a6 1 ani aware this is tlie onlj known species 
~ v ' f i ~ s e  tentacles number more than eight. 

under the generic name, Uysmoiplma describcs four 
species, namely, carizetr Sam, FtiZprans A. dgassiz, r n i h i h z  Haeckel, 
and ochsr'!&~ IIReekel, and tliesc w e  all characterized by tlte p r p -  

sence of tr tentacles, the intcrraclial group usually arir?ing slightl;* 

T ~ A E C K E I ~  

1 Fauns Littor. Korvegiile 1846. 
2 British Hydroia Zoophytes. London 1668. 
3 ? h s  System der Mcdnsen. Jena 1979. 
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later tlraii the primary, or perradial, and rcuzaiiiing somewhat SMW 
i n  size. So characteristic does E ~ A E C K E L  regard this feature that 
has designated it as one of the generic chararters of these medus 

however, has published a somewhat detailed accct! 
of Porloco~y.re crcmen, OBC feature of which was the presence of I 
four tentacles on the medusae. Thede medusae are represent< 
moreover, as bearing sexual products, a fact which would certsk 
iiwpIy approximate maturity, and therefore justify the further inferen 
that no additional tentacles appcar. GRORSEX’S figtirep, have be 
variously copied into test-books, monographs, etc., but so far 
have heen able to  djscoicr, no particular note has been made 
the ap~mreiit auoriidy, tha t  all earlier accoiints, including, those 
SARS, J~ILOIIN,  I ~ I N C X S ,  AI.LMAN, a i d  later of Flaxcism as just cite> 
give to the medusa the usual eight marginal tentacles. So far I 

J am amv~tre, nothing has been said as to the probability of t j i  

fact being duo to the existence of at least a distinct v a r i e t y :  
not indeed of a distinct s p e v i e s .  

EAISCLCEL (op. cit.), has indeed expremed s o m  doubt as t 
whether there might m t  Itc a distinction in the Mediterranean speck 
in the following words: --- “E8 ist moglieh, claR die mediterran 
Form von der nordisclien whten D. canwa apccifiseh zii unterscheidci 
ist, in melcl~em FaIIe der erstereii der altere, ron ihretn Eutdeeh 
gcgebene Name: Dysmorplmsci cw.il.chicolu verbleibeti kann.” 

% T ~ m a r ~ ~ ~  has 1 ikev-h  expressed a doubt of a siniilar Bort, :P 

powibl: :mounting for appirent discrepancies between his versim 
of the origin of the sex-cells and that of DE YAI~ENSE as to tht 
sanic subject. 

From these citations, a8 well as from tbe foregoing account, it 
may be clearly seen that in :dl probabilit?- me have in the X’apla?: 
form a distinct species; and indeed, on the h s i s  of Iimcms** 
System, even a distinct genus. The latter, however, may be at onec 
dismissed as wholly inadrnissilde, as the mere presence of a fc.w 
more or less tentacles would not, in itself, justify any such s e p  
ration. Moreover, when onv conies to compare the hydroid cofo- 
nits of the Naples species with those of other localities there i8 not 
the slightest donbt as to their very close relationship. AI,LXAA 
h m e l f  s:tps they are intlistiiignishable from typical E: cumea Sars 
incident all^^; it may be noted i n  this cuuncction that ALLJC.IS’R donbr 

(>noxmm 

I 

1 Sitznngsb. Alrnd. Wien 72. Bd. 1973 



as to the presence of tbe so-called spiral zooids ainung this species, 
it not sustained. Both KS;EXSW.P;N R U ~  GBORIIEN have shown their 
presenre, and I have found thew in every colony caamined. 

It had occurred to me daring the progress of my  observa,tions 
that possibly the t e ~ r a ~ i e ~ ~ ~ o u ~  condition of the medusae of the 
Xaples species might be ducJ to some incidental, or local ~ a a s e .  I 
therefore examined speeimens from T ~ X ~ ~ M B  localities, both male and 
female, but found in every case that the modtieat: showed thc same 
absolute constanq- in tEni,s featuro. An examination of more than 
one t h o ~ s ~ ~ n d  specimens f d c d  tu detect any variation in this re- 
spect. 

I feel therefore confident lhal we hayo h(>re a, distinct species, 
a id  acting on the snggestion of RAECKEI,, previotmly quoted, 1 pro- 
pose for it the name Podoeoryne conclkolcr, restoring the specific 
designation of PHILIPPI 1, who in I842 described a hydroid under 
the name Dysmoqihosn conclzicoh, which has since been considered 
by many to have been identical with P o d o c o ~ y i ~ e  enmen Sam. ALL- 
NAX has, however, douhted the rcliability of I’IBXLTI~PI’S description, 
and furthermore the widespread iise of SAIZS’ name throughout the 
literature should give 1 w m  to any attempt to  reacijust the matter 

‘The following diagnostic characters are distjnctive of the me- 
dusa, no occasion arising in my  judgment for a redesrription of tlic 
trophostme, whic’h diEem in no signi-fieant way from that of typical 
P. cairiea Sars (a slightly larger size perhaps, being the only poilit 
of difference observed, and that ~ o t  constant): -- 

Medusa (PI. 22 Fig. 26) : bell nexly  hemispherical, slightly h i g h ~ ~ .  
than broad, fiize, 0.8 rnm high 132- 0.7 broad; velum rather wide; 
manubrium quadrate in shape, .crith four oral arms whic;lr arc t i p l ~ d  
with clusters of nern&tocpts ; marginal tentacles f ,  perrsdiaily disposed, 
and not becoining m o r e  n u m e r o u s  w i t h  age;  when swimming 
the tentacles ~ r s u d l y  coiled closcip against the bell as shown in 
Fig. 26, whcu resting 011 the bottom of tho aquarium or ffoatiiig 
sluggishly, tentacles usually extended at right anglcs to main asis 
of body; b:tljal bulbs of tentacles rather promiuent, and with brownish 
pigment, though no definite ocelli ; outer surface: of holl sparingly 
dotted with neiustoc!-sts; gonads borne in four series on the base 
of the rnannhrium. Bell very trmsparcnt and colorless, ewep t  at 

at present. i 

* Arch. Nattug. S. Jahrg. 1 5 3 2  pag. si. 
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Lase of tentacles ,as mentioned above; the base of the ~ a n u b ~ i ~ ~ ~  
is likewise slightly broaniqb. 

As a f i n d  note I desire to acknowledge m y  ohligations to th 
%odogic*al Station for material used in the foregoing descx-iptioa?. 
and my gratcfiii appreciation of the unfailing courtesy of the Direct<) 
and other rnembere o f  the  Staff. 

Fig. 1. 
Fig. 2. 
Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6 .  

rig. 7. 

Fig. b. 

Fig. 9. 

Fig. 10. 

Fig. 11. 

.- . . . . 

Explanation of Figtires, 

Plnto 21. 

Butire colony of hydroid, I’adqcordyle T T T c i s / m u n ~  
hlednsn of mme Greatly magnified. 
Longitudinal aection of stem and gonophore bud, showing egg-ceh 
in entoderni. 
Similar section tlirough gonophom of inter stage. showing tiell- 
nucleus Glk. 
Similar section of slightly later stage. showing follicnlar groups of 
ova, and development of ectoderm of meduan 
Optical section of mednsa. about the time of iaoistion from the 
coeuomx o f  stem 
Section of matiire rnednsrr a t  time of birth. m. marginal r i m ;  E velum: 

Section throngli motlus:~ biid some time prior to maturity, shou ing 
nntritive entoderm a t  mf. various nuclear featurea, ete 
Section of egg of ! / / ( b L c i ~ ~ t i r ~  ? ? m i  ~ ~ ~ ~ ? / ~ ~ ~ / / / ~ ~ ~ ~ ~ ~ ? ~ ~  , diowing mnltinu- 
uleate condition before rleavage. n. nuclei; p5.c.  pseudocells; g.rc. wa-I1 
of gonophore. 
Section of no ~ g g  birnilar tu fig. 9, wit11 lines of incipient cleavagcl 
x t  c p l .  

x 3. 

c. circnlar canxl? 

Later stage o f  mriltinnclea t c  egg’ syncytium. 

nuclei. 
Figs. 12-17, Outlines o f  first P I X  sections of an egg. only four of which showed 

Pltlto 22. 

Figs. 18-2J. 
progressive clenvngo from :animal to vegstxl pole. 

Fig. 24. Yonng polyps :Lttaciied to stern of parent hydroid. 
Fig. 25. Colony of  hydroid, Periyoiiimus xrrpoli/aizrts. x 10. 
Fig. 26.  Mednsil, of Porlocorync 

Fig. 21  Colony nf (7wnrnrtritr impbra  on shell z 3, 

Similar series. median six sections in a series of tbixtetln. showing 

/~2;3o/rt, showing position o f  tentacles during 
active movements of medusa. 



Xotes on 8owe Hydromediame from the h a y  of Nnp1es. 395 

Fig. 2%. SiBgle hydranth of same, more highly magnified, Eiliowing inedrian l r n d ~  
a t  wz. 

Fig. 29. Msdn~io of Q. & z p k m ,  greatiy enlarged, allowing general oi iap~ of  
mednea, aspect of stdlked nematocyst capmlm, ete. Only 
on6 tentacle drawn 

Fig. 30. Seation of ogg of C 
Fig. 31. Ssation of carby ern Coqdenkirizsnz, with ectoderm, ect. Ua- 

~~~~r~~~~~~~~ entod 

iirm in oarIy phase of eleavlage 

B e&. comprising tho  center. 














