


hub oxcopt during high Xile receives very little water. 
There i s  ao outlet, the waters of the lakc are therefore 

bwcki;&. A general surnmaq of the results of 
tigations was ~ ~ ~ ~ ? ~ ~ h ~ ~  in a letter to Kature’ last 

August. 1r;’ith the escepbion of the Ifydromedusan which 
forrnn tho  subject of this paper, of Cordy lophora ,  and of B 

~ t ~ ~ i ~ ~ ~ ~ o ~ i o a t o ~ ~  I’oIyman, ~esenibling V i c t o r  e l la ,  which 
occuss in great abundance, the fauna seems essentially 
fmlhwoatcr one, composed probably of such inhabitants of 
tho Kilo 8,s can accommodate themselves to the salinity of 
t b ~  water. 

The hydroid stage of Mmrisia  was obtained for the first 
tinit? at l.ho beginning of April. As mcdusa-buds mere present 
on tlic‘ hydranths we carefully watched for free-swimming 
r n e d u s ~  ; these, Iiotvever, did not appear in our tow-nettings 
ontii X‘lny, when they first began to ~warrn.  

Both stnges were exhil~itcd by me at the meeting of the 
Zoological Society of Jjondon held on June 18tli, 1907, when 
tlie natrm Mer i s i a  l y o n e i ,  geii. nnd spec. nn., was pro- 
posed for this: new form. 

I desire t o  take this opportunity to express our sense of 
deep ~ ~ a ~ i ~ ~ ~ ~  to Captain M. G .  T,yons, F.R.S., and his 

stanis at t ; ? ~  15gyptinn Survey Department, who spared 
no tronbie to ensuse tho  Y‘IICC~SS of our expedition; MS. 
D o ~ s o n ,  Hr. A. Lrtcatr;, arid Mr. Diclrinsori were of the 
gr~a~est i  a,ssiskmco to us dnr-ing oclr stay in Cairo, helpiug iu 
t1w c‘tl0ic.a of servitrits and S h T S ,  and in  tho transport of our 

3 I y .  Dickiuson, in addition, accompanied the expedition 
~ U W I I  to the Inkc, whore hi8 thoroi~gh lrnowledgo of the 
diRGrict ~ v n s  ~ ~ ~ v ~ l ~ i a l ~ ~ ~  mil saved us rnnch time nnd trouble. 

~ 1 ~ ~ ~ ) ~ ~ ~ ~ ~  conirnenced nt Cambridge the greater part of 
&his wcwk W R Y  carried 01x6 in tlie %oological Laboratory of 
tits Oxford Tiniromity hftisonm, and IC wish to express here 
xng sincera ~ ~ ~ : ~ i ~ k ~  to Profomor G. C, 330uim for 811 the 
~ ~ ~ ~ ~ i j  in3 which fie ~ ~ f f ~ ~ ~ ~ ~ ~ ~  IDO. 

f have also to ~ ~ k n o ~ ~ ~ ~ ~ ~  my indsbtsdness t o  Mr. C. 

baggage t’o tho P&JzSln. 



3fn~tin who wry kindly assisted me in making out the 
structure of the different forms of nematocysts. 

To Professor Sir Ray Lankester 1 wish to convey my 
tlinnks for  the interest ha has shown in this publication, and 
for allowing me to engaga a skilled artist for tho preparation 
of one of zng plates. 

A. Anatomy.  
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constituent cells, wliicb are of two kinds :-(a) Eloilgated 
conicai cells with finely granular protoplasm aud a small 
nudeus situated in the tapering besat part;  (6) narrow 
palisade-Elre cells, between the distal ends of which the 
former are wedged in; the protoplnsrn is clear and scarcely 
atairis ; their bases bear transverse muscle processes om- 
bedded in the nresoglcra. 

( 2 )  'f'bc secoud region is that; frow whicli the tentacles 
arisc. 'Lho pdisac-fa cclls arc  replacid by strongly vwiiolsted 
cells iikcvvise arrnrigcd iu longitudinal ridges ; the latter are, 
howuser, lass corispicuous than in the oral region, and are, 
moreover, far more numerous; as mnuy as twenty inay be 
c o i i n t d  lu a transverse section of a large hydrauth. Retween 
the vactaol:ited calls are situated 11umerou8 very cliaracteristic: 
dub-ahnpcd glaud-cells with li-lrge nuclei and conrsely- 

'l'h ~ r ~ d ~ ~ , ~ ~ r ~ ~  of tliu tentacles i s  contiauous with that of 
the gastric cavity ; i n  a transvarsc section ol thew organs we 
see tivo or six large clear cells sui-rounding a sniall but dis- 
ti:~ct teut:~cle cavity (fig. ti, if'cvrt. Cat.). In th is  respect 
3Tu:risiik revcitiblev H y d r a  and ciiffcm from all known 

LI hydroids, for iu these the long axis of the tentacle is 
cti Ly a solid core of large vacuolated cells of so-called 

': notoc11orJai ') structure. 
l3) I r r  the third region, a t  tlic narrow base of the hydranth, 

we iiiiil cells very siiiiilar to those described 'iLs occurring in 
the teutilcle ZOUC. The I * ~ C ~ ~ C S  have, I ~ O W ~ V C I ' ,  become quite 
iiicuuspicuons arid glaud-cella arc very r a~e .  
I s  beforc meritioucd, nematocysts occur scat tered about in 

i n g i ~ i ~ h e d ,  simiktr i n  inost rwpects to tltc fo;*tns whieli 

(1) R Iargye, oval, Lttrlircd twnr:ltoeyst (fig. 11, a, 6) found 
it1 $ P L ' U L ~  ~ ~ ~ ~ ~ i ~ ~ ~ ~ : ~ ~ ~ ~ e  un t h ~  body, I i y p ~ s t ~ r i i ~  i~tid tolitsdeti ; 
most iu the ectodermal lip wbicls surrounds the 
mouth openir:g. \Vbcn everted the thread is seen to  posvcss 
a t h i c l i c i d  basal poi tiou U I ~  which are developed a proximal 

g'""UYar I"0topIasm. 

I1a.ve h w l  dcscrillied i n  HydI'IL (2). 'I'i1c.y ILrO : 
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~ h o r l  of *,liree farge barbs and two or three distal wliorl~ of 

( 2 )  A smaller barbed fortii, similar in all respects to that 
just  describud, but  attaining only half tlie size. It is foitnd 
in the, snute positions as tlic larger kind. 

(3)  A. c y l i r d G d  neiuatocyst of slightly greater length hiit 
b w m  Jianioter i ~ s  (I), without barbs. Tho thread beforct 
evcrsion is coiled iuund tlie imaginary loiigitudiiid axis, 
f u n z i u g  severti1 coils (fig. 9, e ) .  This form differs from tlte 
corrobponding nematocyst of H y d r a  i n  the character of tlie 
thread, which is thicker; the coils, moreover, arc €tirtlier 
apart sild fewer in nuiiiber, This nematocyst is rare, and 1 
lrnve only coine across a, few exaiiiples in  tho tentacles. 

(4) A small pip-shapotl form, devoid of b ~ ~ r b s ,  O C C U I T ~ I I ~  i t 1  

large 1ii1mZber.s~ chiefly in the tentacles. T l i ~  t1ire:d is thick 
nilcl aliort ; it differs froin Lhat of tlie cylirtilrlcal ~ ) ~ i I i ~ ~ t ~ ~ ~ ~ ~  

in beiug coiled i*ouud the trausvcrsu nsiv of t ’ i ~  ~ s . ~ ~ ? ~  

rr?UCh brr idiCI-  GUeS. 

(fig. 9, a. e.). 







tmnsverbe fiijsion, perhaps nnalogous wibh the nionodisc 
strobiiis;htiou tvkich oectirs in some rnenibars of the Acelephae 
(e. g .  ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ z ~ ~ .  Polydisc strobilisation, he thinks, may 
hs'ie developed as a later xnodificaztion. To quote his words : 

Kas bei den 'E'ubultwien uber eineu liingeren Zeitabschaitt 
si& Vwtiieilte das finden wir bci der polydisken Strobilisa- 
r i m  zciciich zusammengezogcc? uiid in clom Auftrotcn niehreror 
R i n g f u  rcht-n am oralen Pole aasgep isgt ." 

Chrril's s j l i g ~ e ~ t i o ~ ~  seerus, therefore, to be a very happy 
om, for in X w r i s i a  we find strobilisation no doubt derived 
from :L process of decapitation, and what was probably a, 
phei10111~iion initiated 8s A inathod of getting rid of old 
~ ~ ~ ~ ~ ~ ~ ~ i t ~ s  has derefoped into a most efficient method of 
asextid reprod tiction. 

~ ~ ~ ~ r ~ ~ ~ c ~ i  ( 5 )  1ia.s observed a somewhut similar form of 
trmsvrrsu fission in ISypo ly  t u g ?  R curious solitary hydroid 

011, Nasi;., U , S A  In t!h foriii, however, 
u OCGUI-S ab the aboral, free end of the 
; the liberated buds develop d i r~c t ly  into 

new ~ ~ ~ ~ ~ o i ~ ~ .  

11. T H E  AfEDtisA. 

A.  Ana t 0 111 9,  

r'itud mcduaa (figs. 3, 4) lias a glohular umbrella, 
vf wliicfi is atbout> cqu"t1 to the diimoter ; this 

tho c1iEorcnt inciividu&, but xiover miich escoods 
4. ~~~~~~~~~~~~~~~~. 

'fhc umbroi i :~  i u  oislineiitly contractile, and serves ns a 
po\wmf (11 o r p n  of  iocomotion, tlie rnoduvlz Loing propelled 
tbrtmyli. the wafor by alternate ~ i l a t a t ~ o ~ ~  and contractiona 
of its cavity. 

Except for fonr bright red ocelli situated on the tentacle 
btrlbs the medusa is qui to  colourless and transparent ; when 
s ~ i ~ z l ~ ~ i ~ ~ g  about in tho .rva&r it is almost invisible. 

The ~ 1 ~ ~ ~ ~ 1 ~ ~  is thin in a young individual, but as the aniimtl 
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f t  seeins therefore p rohb le  that tho €amalo medusae are 
liberated later in tho ye:w than the males. 

TLe srrncture of tho  testis is quite typicid, and in  it the 
three tissue-zfines cieseribcct by the Hertwigs (7) are well 
developed. For a detailed descriptiou I must refer to the 
~ y ~ ~ ~ i n ~ ~  of these authors and to  the paper by Giinther (8) 
011 L i m r ~ o c o d i u m ,  where avery clear account of the histology 
of the male organs is given. 

A s  rcentivued above, tha tetitticles, four in number in a 
XXX-W;-LJ ~ ~ ~ ~ ~ ~ * ~ ~ ~ u ~ ~ ~  are given ofT frotn tho umbrdla edge at 
&e! ~ ~ ~ ~ ~ ~ i ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~  of the radizll csnuls. 

e tt:iiinc;lm w e  v t q  dunder ~ l r i d  of groat length when 
fully exLunrded, the luttor being u q u d  to more tlian twice tho 
~ ~ ~ ~ ~ ~ r ~ ~ l l ~ .  

AaL their b;tses the tentaclca are swollen to form very con- 
spicuous ocellar bulbs, each of which bears on its ex-unibrellar 
surface, a briglit red ocellus. Each ocellus consists merely 
of a cup-sli:Lped mass of pigmented sense-cells surrounding B 

number  of cleztrer cells flush with she external surface of the 
btllb. 

Tlic tentacles arc hollow, their cavities being continuous 
wit11 that of tiic circular canal. !t'he ectoderm forms wart-like 
~ ~ i ~ ~ ~ ~ ~ ~ i ~ ~ ~  urrariged in traznsvcrse ring8 which become very 

t i p i i ' u ~ ~ i ~  ar:d slfnost X;end-shaped wlien the tontacles are 

atocgsbs described as sccurring in the 
h y d i c r i t l  tvcm EctuutI aim in dif7ererit p r t a  of tho meduaa. The 
L o r l i d  kincZs i l r ~  to bo Eorrucl sc;ittcrod iu tl9u cctoderiri of tho 
w h u L *  uf ello rnailullrium, oculliLr bulbx, a l l c l  tetttnclea. It> the 
~ ~ ~ ~ ~ r ~ ~ ~ ~ r ~ ~ r ~ ~  ciiey i i r ~  ospecinlly ~ I ~ I I I C ~ U I ~ I J  in  tile ectutlurnr 
around the rntrrrth-iipenin~:, but they 0cciir iilvo in tho mom 
p ~ o x i r n d  parts, niid are occueioiiaIly dovelopcid on the ppr- 
raJia I go n d i a l  poriclies. 

Sections of the manubrium revealed quite a large number 
os t"nrss uemato I s  in the ondoderni of tha whole of that 
o r g ~ t ~ ,  situstdcd always in tatre basal p r t s  of the individual 
oells. 
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The two Larbless kinds of nematocysts seem to oceiir chiefly 
on the ocellar bulbs  and on tho tentacIcs ; as in the hydroid, 
die smaller pip-sfinped kind was fonnd in great abundance ; 
the c ~ ~ ~ ~ ~ r i ~ ~ l  form, on the other hand, was very mare. 

‘I’Jw ~ ~ ~ ~ ~ ~ ~ ~ ~ c ~ ~ t s  of the hydcr)id nnd of tile rrwdtiss were 
ci~rciruIjy es:mincd mil conipnrcti at tlm soggrstion of I’rrof. 
JEiuclri i i ;  it seemed of grtat, interest to find nut to what 
entt-ut tiieso mwctares correRpoiid in the two stngw of ZL 

~ ~ ~ ~ ~ ~ 1 ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ .  This is a subject which has been inuclt 
i i rg lee td  by students of the group, and 1 am riot aware that  
emy ~ i i c l i  comparison lrns proviorisly been made. The fact 
t h a t  the nt.iuaLocq.8ts nre ideu tical in both stages of hf a3 r i 8 i B 

i s  soinrw11at iniportant, and it rvonld be interesting to know- 
wli~ihet. t l i i 4  is alho the case in other genere. In the Bgdro- 
medt~sz $0 little is Iiiiown about the connection between the 
two s.tages and tho  assignmeirt of metliusrc to hydroids i s  often 
onIy a mtt ter  of ixiftwnco; i f  i t  coirld be proved that t,ho 
~ ~ ~ ~ ~ ~ : ~ ~ ‘ ~ ( ~ ~ ~ ~ ~  nro R Y  a rntc idention1 in the riiedusa :mi 113.droicl 
of the :::ow s p x i e ~  wc vtlonld hnve s most excellent tesk to 
applp, m d  many int,eresting problems might be solved in 
t h i s  1.;oy* 

R, V a r i a t i o n ,  

IIr. ~ ~ ~ r ~ i ~ ~ i ~ ~ ~ o ~ ~  nncl I were fortunately ab10 to collect and 
pre~erve  :I large nU113ber of the medusa, and 011 examination 
t l i w ~  p ~ . o r u c i  to Ijc much vaziation in the nnmber of radial 
canah, gonnils, nnd  tr-nt;xles. I 1 1 s ~  couiited these organs 
it1 4Oct intlivitlnal~, and of t lme 55, or nearly 14 per cent., 
dif?ered froin t h o  type described ~ ~ O V Q .  

Of these e~norntn l  specimeus, efeven exhibited variation in 
the geiierd synirnetry of the medusa; one possessed only 
three radial canals, cliree gonads and three tentacles, nine hsd 
fire, :md one six of tliesc structures. 

This type of merktic wnrirttion is lrnomn to occur frequently 
ainong Medusa, amid I rniist refer tho reader to the paper$ of 

Ex (9) and Efrowrio (10) for further infprmation on this 
subject. 
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The remtining forty-four nbnorinnl individuals had the 
t y p k d  u u m b ~ r  of ratlid canals null gonads, but possessed 
acidrtjanaf. tentaelm in various positions on the umbrella edge. 
I n  most easclj these additional tentacles mere so arranged as 
not t o  destroy tho radial symmetry of the medusa; ten 
~ ~ ~ ~ i ~ ~ i ~ ~ ~ ~ ~ ~  I d  Torir inter-radial as well as the four per-radial 
r;r:nt:icles, whilst as many as twenty-eight possessed, in 
additinn, eight5 ndradial ones, thus making ~ t ,  totel of sixteen 
ken ta c les. 

TLc. rcmxiiiirig sir intlividuxlx wore nsymmetrical, the 
: ~ ~ ~ ~ ~ ~ ? ~ ~ ~ ~ ~ ~ ~  hirig duo Lo tho ~ ~ ~ ~ ~ 1 o ~ ) ~ ~ i e ~ ~  of an incomplete 
nnm"tw of aJratlid :md ~ ~ ~ ~ ~ ~ i n i ~ i ~ ~ l  tentacles. 

I lmve given below in tabular forrn L dctailed account of 
tho x i i : n i l ~ ~  and ~ t ~ ~ a ~ ~ ~ ~ ~ i e ~ t  of the r d i n l  canals in the 400 
i ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ I s  examined, 

Number of Tentaelou. 

T O M  

"11 

3 
4 
5 
7 
6 

IO 
8 

16 
$3 

5 
6 
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life with only four per-radial onc3 ; in such cases the nnmber 
of t e n t d e l ;  monld increase with the age, and therefore with 
rl?e a i m  of the indiviciuds. This certainly is not tlia case 
with tho m e d i i w  which I Lave been clescribing, for in these 
ihcy are chiefly the sindler irrdividuak which ~ Q S S O S S  super- 
nameray  tontnclcs, the percentage of variability being very 
different in the analier nnd larger specimens. 

Xn ortier to show this poiut I divided the rnedma which 
1 examined into two gronps :-(a) With an ambrelta- 
dimseier Tir2q-ing from f to 2 mm., and (ti) with a diameter 
~iwasuring from 24 to 4 mm. 

Group (a )  contained 2i8 iudiviclnals, of which 39, or about 
1-4 pcr cent.., hac1 sopernurnemry tentacles, whereas of the 123 
Istrgcr forr~is belonging to group (7.1) only 5 possessed such 
Stl’Uctlrl’rS, 

i think the figures &om clearly that the multi-tentacular 
foritis mnst be considered ;LR exccptional varieties; from such 
mwI1 ~i.nrnfi)rw it wuirld not Lo f:Lir to RTRIIO thaf; some aort 
of xiatur.:d selection is io ~ ) r o ~ ~ ~ s ~ .  
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for in them we find the generative cells regularly distributed 
over the whole of the l)nw of l , h O  digrstive sac. 

It is B more difficult mattm to find a position for the 
hydroid stnge among the numerous families of the Gynlno-  
“ f lag tea ,  certain of the characters, for instance the hollow 
teritwley and the methods of asexiial reproduction, being 
quite uniqrie among colonial Hydrozoa. 

On the whole the fil!n?ily to which it bears the greatest 
resen-rblance i 4  tlint of the B o u g a i n v i l l i i d e ,  the points of 

Ja r i fy  being the single circlet of filiform tentacles and 
IC cylindrical hypostome not constricted off from the body 

* of t h o  IIy‘irtillLh. 
The 11ew genus may Le defined as  follows :- 
6’ 31yclrocnnlus ctinrsisting ~f lmig unbranched stems rising 

at short  intersxi3 from a xm;tll horizontal hydrorliiza, the 
lattw invest,eti by a delic,ste nnnulatcd perisarc continued 
onto the hases of the stems. 

c( Hyifi*ant~lls clrzviform with a small. number (commonly 
foiiir OY (ire) Iiollow filiform tentacles arranged in a circlet 
around t,he tliicliest part of the hody. 

( &  1 iypwtorxte cyIii~dric:~I, not constricted at its base. 
AYC:XLL:I~ rc*prodrictii;n by ~ ~ u ( ~ ( ~ i T ~ ~  and trsrisverse fission. 

I‘ 3Es.drrs-a dcvt*Iopc~l froin the body of the hydranth ; when 
~ “ d  glot~tii;rr with fou r nnlrrmclied radial canals niid 
cs. hfcictlt simple. MnrniLrium very short; the 

S ~ O ~ ~ X C ? I  region poviilcd wilh per-mlinl ponches which in 
the :~dul t  arc procjaecd into finger-shaped clivorticla extending 
dowti the ~111)-um1)rella. Gounds developed on the whole 
surface of thc stomach and its diverticule.” 

The occtirreiice o f  ~t new medusa in the waters of the Nile 
sys t tm  is of pml, interest. I t  is true that the water of Lake 
Qurun is decidedly brackish, and tlist therefore the term 
freshwater medusa cannot with strict accuracy be applied to 
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by tt desert ridge varying irz width from oue and a half to six 
miles. 

The Lakc is counected with tho Nile by means of the Bahr 
Tusrzf ;  t h i h  is w canal s,bctut! 200 iiiilcs lotig, wliicli leaves the 
river ueitr hssiut, and, pashing tbruugli a break in the desert 
ridge, f l o w d  iiito tlio Ihyilrn wIiere i t  divides into numerous 
branches, sou~ie of which discliarge their superfluous water 
into the Biiket el Qirrun.  

bt the  present day Lake Qnrun 4s situated about 150 miles 
to the scwth of the &te;litnt;rraoean Sea;  the Nile is a fast 

~~~~~~~ river, and i t  is Iiig3ridy improbable that a medusa could 
hare u-ittde itig w;r4s' upstream as far a8 the Frl.yiim ; i t  is far 
I~JOL'~? Irkeiy that Jf.mriBia is a relic of tho sea, which in past 
i imca  i s  Irnuwrt to have covorod that part of Egypt iu which 
the L:il\(? is sita:~tetl. 

ILL' gcofogy oE X~owcr Egypt has fortunately been most 
carefully worked out in recent years, mid on perusal of what 
has been written on $he subject it is not difficult to  imagine 
how this can have 

In early Pliocene times tlie valley of the Nile and the Red 
Sea were not yet in existence, and the Mediterritnean covered 
the ~ k o l e  of Egypt to  a little further south than Cairo. 

Bt n slightly later yoriod violent dislocations took place in 
the pbiition of the future Nile Vdley, and i~ marine fjord was 
forwed in IhaC; distyict r c d i u g  as far south as the 24" of 
ixcitudu. Puto this fjord opwed savcrd rivers coming from 

t over wImt is tiow tilo Arit,bi:ln I h e r t ,  m d  there is 
7.20 d v u l t  Llrnt j ts waters w13ro Lrxk i sh .  
'i?~! P a y h  dcpwssion W:LY formi?d separately towards the 

saxria period, i, e. lake PLiocetit!, :md was occupied by 5 large 
brtickidt 1;~ko sunnected with the 31diturraueun on the one 
hand, anti with tho  fjord uE tho Nile Valley ou t ho  other. It 

X~le t h e t  at tlii, tirno Mmrisia ,  as well as 

t 1  

1 The fo!lowiug account of the geology of Bgypt litis beau carnpilud chiefly 
from cLe WCJ& of 13esdneli and BlanckeuLarn ; refereincea to these are given 
iu the ~ i b ! ~ ~ ~ ~ ~ ~ h ~  at the end of this paper. 
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FIG. g.-The three types OF ~ ~ m a ~ o c y ~ t s  :-u. The large oval form iu the 
u ~ ~ ~ p ~ ~ ~ ~ d  ~ ~ n ~ i t ~ ~ n .  L. ?'he same with tlre tiirerid everted, only two of the 
three large barbs can be seen. e. The cylindrical nematocyst with spirally 
o~ilef! thead. d. The pipailaped form, unexploded, to show thread coiied 
round the ~ ~ ~ ~ ~ ~ r e r s e  axis. e. The same with thread everted. Zeiss obj, F. 
OC, 2. 

Fie. 1B.--Transverse section t lirougli a stomach diveriiculum and pert of 
tho umbreki of an dduk medusa. Tire cavities of Ihe dircrlicuhm mid radial 
cariab are continuous, bu t  the endodermal linings of the two structures are 
quite distinct. x about 60. 
F:G. Il.---Sirnilar to Fig. 10, but tile section is cut through the distal 

e ~ ~ r e 1 ~ ~ ~ ~  of the d i v ~ r t ~ c ~ ~ u m  where its cavity ir separate from that of the 
radial canaf. 
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