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NOTE ON THE DISTRIBUTION OF GARVEIA FRANCISCANA 
(TORREY, 1902) AND CORDYLOPHORA CASPIA (PALLAS, 1771) 

IN THE NETHERLANDS
by

W. VERVOORT
R ijk sm u seu m  v a n  N a tu u r l i jk e  H is to r ie ,  L e id en

I n t r o d u c t i o n

I i i  1 9 5 6  K inne ( 1 9 5 6 ,  p. 2 5 7 )  published the description of a new athe- 
cate hydroid, Perigonim us megas, discovered by him in the Nordostsee- 
kanal, a  canal co n n ec tin g  th e  N o r th  Sea w ith  the  B altic. K inne’s new  
species resem bles a w ell k n o w n  an d  w id e ly  d is trib u ted  fresh - and  
b ra c k ish -w a te r  hydro id , Cordylophora caspia (P a lla s ) , in fa c t th e  r e ­
sem blance b e tw een  b o th  species, th o u g h  b e lo n g in g  to  tw o  d iffe ren t 
fam ilies of a th e c a te  h y d ro id s  (P erigonim us megas to  th e  B o u g a in ­
v illiidae ; Cordylophora caspia to  th e  C lav idae) is such  th a t  confusion  
is likely  to  occu r an d  K in n e  p o in te d  o u t tw o  occasions -where th e  
species have been  confused  b y  s tu d e n ts  o f h yd ro ids from  th e  N e th e r­
lands. B o th  cases w ill be d iscu ssed  below . T h e  fa c t th a t  on one of 
th e se  occasions I have m y se lf  co n fu sed  b o th  species and co n trib u ted  
to  the  confusions a r is in g  fro m  th e  m isid en tifica tio n , has p ro m p ted  m e 
to  go th ro u g h  a ll ava ilab le  m a te r ia l  o f b o th  species in th e  co llections 
o f  the  Z oological M useum  a t  A m ste rd a m  (Z.M:,A.)> th e co llections of 
th e  D ivision fo r  D e l t a 1) re s e a rc h  o f th e 'r H ydrob io log ica l In s ti tu te , 
( =  Delta Institu te), Y erseke (D .I .) ,  and the collections of the R ijks­
m useum  van  N a tu u rlijk e  H is to r ie , L eiden  (R .M .N .H .). T h ese  stu d ies  
brought forw ard the su rp rising  resu lt that K inne’s Perigonim us megas 
w as a v e ry  com m on species in  th e  fo rm e r Z u iderzee, w here  it  lias now  
com plete ly  d isappeared .

T h e  stu d y  of th e  v e ry  a b u n d a n t m a te r ia l from  th e  N e th e rlan d s  has 
show n th a t  b o th  species, in  w ell p re se rv e d  form  and  especially  w hen  
b e a r in g  gonophores, can  be s e p a ra te d  w ith o u t a n y  d ifficu lty . T h e  w ell 
developed, m ale co lony  o f P erigonim us megas in  ex te rn a l ap p earan ce

1) T h e  te rm s  “ D e lta ” a n d  “ D e lta  a r e a ” a re  a t  p re se n t com m only  used  in  th e  
N e th e r la n d s  to  ind ica te  th e  s o u th w e s te rn  re g io n  o f  th e  c o u n try , w h e re  th e  e s tu a rie s  
o f  th e  R hine, M e u se  and  S c h e ld t r iv e rs  f o rm  a  g r e a t  n u m b e r  o f  la rg e r  and  sm a lle r  
is lan d s and  p en insu las.
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is so com pletely  d if fe re n t fro m  even lu xu riously  g ro w in g  colonies of 
Cordylophora caspia th a t  i t  ap p e a rs  un likely  th a t  K in n e ’s species should  
not have been observed before 1946. A  survey of the available literatu re  shows 
that it has in fact been described several times; moreover, there are  various 
references to a Cordylophora-like athecate hydroid that may re fe r  to the 
present species.

Furtherm ore, the use of the generic name Perigonim us M . Sars, the 
genus to which K inne brought his new species, presents serious nom en- 
clatorial difficulties. These are  fully discussed below.

I w ant to express m y gratitude to Prof. D r. H . Engel and D r. J . H . 
Stock of the Zoological M useum , Amsterdam, D r. K. F . V aas and  D r.
C. den H artog  of the D ivision fo r  Delta Research, Yerseke, and D r. F en n er 
A. Chace, J r ., Division of M arine Invertebrates, U .S. N ational M useum 
(Sm ithsonian Institu tion), W ashington, U .S.A ., fo r the loan of m aterial.

N o m e n c l a t o r ia l  n o t e s

Rees (1938, p. 5) has pointed out that the type of the genus Perigonim us, 
Perigonim us muscoides M . Sars, 1846, produces free m edusae w hich m ust 
be referred  to the genus Bougainvillia  Lesson, 1836. Since Bougainvillia  
is the older name, S a rs’ species m ust henceforth be nam ed Bougainvillia  
muscoides (M . Sars, 1846), w hilst the generic nam e Perigonim us  becomes 
a jun ior subjective synonym  o f Bougainvillia. T he  many species th a t have 
in the course of tim e been ascribed to Perigonimus must be d istributed over 
other genera and it appears that tw o genera are available fo r  such species 
that have, like Perigonim us megas, fixed gonophores and are  “ real” Bou­
gainvilliidae, viz., B im eria  W righ t, 1859 (type.species Bim eria vestita  W right, 
1859) and Garveia W righ t, 1839 (type species Garveia nutans  W right, 
1859). Both genera a re  very  closely related, so much so that they have 
been united by various au thors and kept separate by others (cf. Rees, 
1938, note on p. 25). A s the microscopical structure of the' various species 
referable to Bim eria  and  Garveia is almost completely unknow n, the onty 
observable difference betw een both genera is the fact that in Garveia the 
periderm al covering of the hydran th , which on retraction form s the pseudo- 
hydrotheca, term inates under the insertion of the tentacles, w hilst in Bim eria  
the basal parts of the tentacles a re  encased in short, periderm al tubuli 
connected with the periderm al covering of the hydranth. In  Perigonim us  
megas the detectable periderm al sheath on the hydranths term inates some 
distance below the w horl of tentacles and the basal portions of these ten ­
tacles, even in microscopical sections, are absolutely free from  periderm . K in­
ne’s species, therefore, should be placed in the genus Garveia as Garveia megas
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(K inne, 1956), where its place, as long as the structure  of the gonophores 
o f the o ther species of Garveia is unknow n, m ust be provisional. A s shown 
below B im eria  franciscana  T orrey  is the  oldest available nam e fo r the 
p resen t species; the binomen Garveia franciscana  (T orrey , 1902) has there­
fo re  been used in the following description and in the notes.

Garveia franciscana (T o rrey , 1902) (figs. T-4)

B im e r ia  fra n c isc a n a  T o rre y , 1902, p. 28, p i. 1 f ig . 4 ! F ra s e r ,  1911, PP- 12, 22
L e lo u p , 1932, P. 139, te x tf ig s . 12, 13, pi. 17 f ig s . I , i a ;  W e il i  1934, PP^ 77, 386, 
f ig . 71a, b ;  F ra s e r ,  1937, P- 3 b  pi- 3 fig- M4 D eevey , 1950, P - ,3 3 5 ; C ro w ell &  D a rn e ll , 
1955, PP- 5x6-518 ; B uchanan , 1956, p. 276.

B im e r ia  M o n o d i  B illa rd , 1927, P- 4^ 7, f ig s . b  2 a. ^
B im e r ia  tu n ica ta  F ra se r , 1943, pp. 76, 86, p i. 15 .fig - 2 ;  F ra s e r ,  1944, . P- 50, pi. 5 

f ig . 18; F ra s e r ,  1945, p. 2 1 ;  F ra s e r ,  1946, p. ? (n o t  av a ilab le ) .
B o u g a in v ill ia  ram osa , F u n k e , 1922, p. 192, fig - 3 - .
C o rd y lo p h o ra  caspia  p.p., W a g e n a a r  H u m m e lin c k , 1936, P- 4 2 , fig- ia ,  b ;  V e rv o o rt,

1946, p . X18, f ig . 47a. _
C o rd y lo p h o ra  lacustris  p.p., P e n n n y c u ik , 1959, p. 165, pi. 2  f ig s . 4, 5 -
P e r ig o n im u s  m eg a s  K inne, 1956, PP- 256-268, f ig s . 1 -7 ; D e n  H a r to g , 1959, P- IO, « g -

D escription. — M onopodially built, racem ose colonies, usually reaching a 
height of io  to 20 cm and very richly developed. T he hydrocauli rise from  
a m atting  of fine, anastomosing and in tertw in ing  hydrorhizal fibres covering 
a varie ty  o f substrata (em pty shells, stones, fragm ents of wood, e tc .). O ne 
tu f t  o f hydrorhizal fibres usually gives rise to a num ber of hydrocauli, 
resulting  in the form ation of bushy colonies. The hydrocauli remain mono- 
siphonical throughout their en tire  length and  a t their base, where they rise 
from  the hydrorhiza, they may have a  diam eter of about 3 0 0 /x. T hey te r­
m inate in a hydranth. In  some colonies the basal p a r t  of the . hydrocaulus 
may be covered by some secondary tubes, apparently  consisting of the 
hydrorhizal fibres of some colony developing on the first. T he hydrocauli 
give rise  to sidebranches (o r hydran th  pedicels in the higher parts) that 
are helically arranged and occur at very  regular intervals. In  m any colonies 
the hydrocaulus is geniculated and helically tw isted, curving from  sidebranch 
to sidebranch. This very regular construction  of the colonies is retained in 
m any, particularly  male colonies, but it  m ay be completely absent in o ther 
colonies that develop under extrem e conditions. T he periderm  of the hydro­
caulus is thick and yellowish-brown in  colour; some rings may occur at 
the extrem e base but fo r the rest it is completely smooth. T here are  very 
slight constrictions of the periderm  under each sidebranch.

T h e  sidebranches are the lengthened, original pedicels of the p rim ary  
hydranths, that are still to be found  a t th e ir  extrem e ends. T he sidebranches 
are ringed at their base, the num ber of rings is variable and may vary
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F ig . I. G a rve ia  fra n c isc a n a  (T o r re y ) ,  S in g e lg ra c h t, A m ste rd a m , 1930 (Z .M .A .) , m ale 
co lony , a, fu lly  e x p a n d e d  h y d ra n th s  w ith  m a le  g o n o p h o re s ;  b, p a r t ly  re tra c te d  h y d ra n th , 

sh o w in g  th e  p se u d o h y d ro th eca , w ith  som e m a le  g onophores. X  75.

between 5 and  20. T hey rise from  the hydrocauli under an angle of about 
6o°. They bear secondary hydranths, that a re  originally spirally arranged 
and shortly stalked. The pedicels o f these secondary hydranths may lengthen 
and  give rise to tertia ry  hydranths. U sually there  are only secondary hy­
dranths and they tend to occur along the upper side of each sidebranch. 
T he pedicels o f the secondary hydranths are  fu lly  ringed o r they are dis­
tinctly  ringed a t the ir base and w rinkled fo r the rest of their length.

The above described condition ma)'- result in very regular, monopodially 
built colonies o f 8 tot 15 cm height, w ith the sidebranches gradually shorten­
ing from  base to apex: many male colonies are of this type. T he female 
colonies usually are much more irregularly  branched, whilst the pedicels of
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the various hydran ths are long and fine, resulting in a densely in tertw in ing  
mass of branches w ith  hydranths directed in all d irec tions..In  m any cases, 
therefore, it is possible to discrim inate between male and  fem ale colonies 
even in absence o f the gonophores. T he structure  of the colony m ay fu rth e r­
m ore become obscured by the development of algae and  diatoms, th a t may 
develop richly upon the  hydrocauli and its sidebranches.

T he hydranths have the structure characteristic of th é  fam ily B ougain­
villiidae; they a re  m ore or less ovoid; their shape- in expanded condition 
can best be judged  fro m  figs. Ta, 2b. The periderm  of the  pedicels covers 
the basal part of the hydranths and reaches as fa r  as the base of the whorl 
of tentacles. U pon contraction of the hydranth  the periderm  form s a  distinct 
pseudohydrotheca, investing the basal parts of the tentacles (fig . ib ) .  A s 
appears quite distinctly from  sections of the hydranths the periderm  does 
not continue along the basal p a rt of the tentacles (fig . 4 a ), as is the  case 
in Bim eria flum ina lis  A nnandale (cf. M illard, I9 5 9 > PP- 3 ° 9 > 3 IO> 4 ^, i)-

T here are 8 to 12 filifo rm  tentacles arranged  in one d istinct w horl around 
the conical proboscis. T hey consist of a row of very fla t entoderm al cells, 
piled to form  a cylinder, and covered by a sheath of ectoderm al cells. The 
periderm  of the hydranths stands out quite distinctly though there  appears 
to be only a very  small quantity  of g rit which adheres to  it.

T he male and fem ale gonophores are born  on separate colonies; the 
species consequently is dioecious. T hey are borne, usually in g rea t profusion, 
upon the pedicels o f the secondary hydranths and only very occasionally
directly on the sidebranches.

The male gonophore is an  elongated, ovoid structure, completely invested 
by a thin covering of periderm . In  a male colony all stages of „development 
may be observed betw een very  young male gonophores and m ature male 
gonophores; as m any as 20 may be found on a  single pedicel (fig . 1). T here 
is, in each developing male gonophore, a distinct spadix, a round w hich the 
sperm atozoa develop; in the m ature gonophore the spadix  is completely 
obscured by the dense m ass o f sperm atozoa (fig . 4c).

The female gonophores (fig . 2) are globular and sm aller th an  the  ma­
ture male gonophores: they invariably contain a single egg (fig . 3 ). The 
spadix is no t curved around the egg, but term inates under the egg. H ere  
too the gonophores are completely invested by thin periderm , bu t there  is 
a hyaline zone betw een th is periderm al sheath and the egg o r the developing 
planula, which gives the fem ale gonophores a very characteristic appearance.

T he eggs (one in each gonophore) are fecundated in situ  and  develop 
into a complete planula inside the gonophore (fig . 4 b ). The fu lly  developed 
planula leaves the gonophore a fte r  rup ture  of the periderm al covering.
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F ig . 2. G a rve ia  fra n c isc a n a  (T o r re y ) . a, s lig h tly  r e tra c te d  h y d ra n th s  w ith  fem ale  
g o n o p h o res  w ith  d ev e lo p in g  p lan u la  f ro m  E n k h u .ize rzan d , Z u id e rz e e  (W n . 51, 1928, 
Z .M .A .)  ; b, fu lly  e x p a n d e d  h y d ra n th  w ith  y o u n g  fe m a le  g o n o p h o res  f ro m  D e K n ar, 

Z u id e rz e e  (B uoy , 1931, Z .M .A .) .  X  75.

The following m easurem ents (in  ¡x) are taken  from  preserved material:
h y d ra n th s , d ia m e te r  o f  ped icel 100— 130

le n g th  in  e x p an d ed  co n d itio n  500— 650
g re a te s t  d ia m e te r  250— 300

g re a te s t  d ia m e te r  o f  fem ale  g o n o p h o re  w ith  e g g  100— 150
g re a te s t  d ia m e te r  o f  fem a le  gonop h o re  w ith  p la n u la  200— 235
g re a te s t  d ia m e te r  o f  m a tu re  m a le  g o n o p h o re  250— 275
g re a te s t  le n g th  o f  m a tu re  m a le  g o n o p h o re  390—-410
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T he nem atocysts of this species have been studied and described by W eill

( I 9 3 4 - PP- 7 7 » 3 86> %  7 1)- T here are tw o ^ GS’ desmonemes and m ,cr0'  
basic euryteles. T he desmonemes are oval structures w ith a total length of
5 ¡ X .  T h e  microbasic euryteles are of the heterotrichous type, w ith a pear-

shaped capsule of 15/1 length and 7/* m axim al diameter. In  the exploded 
capsules the th read  is fairly short (40 ¡x) and  has two basal swellings, the 
proxim al of which is the larger and  has th ree strong spines placed in a 
w horl and  directed upwards. T he m aterial w hich I have been able to study 
is u n f it fo r the detailed study of the nem atocysts. T he unexploded nema- 
tocysts, apparently  as a result of fixation, are structureless (as they w ere 
in  W eill's m aterial), and exploded nem atocysts I have been unable to trace. 
T h ere  is nothing, however, in m y m aterial, that contradicts W eili s obser­
vations, w hilst the nematocysts th a t a re  presen t have identical dimensions.

R em arks. —  T his species has only been confused with C o r d y l o p h o r a  c a s p ia

F ig  3 G a rve ia  fra n c isc a n a  (T o r re y ) .  a, fu lly  m a tu r e  fe m â le  g o n o p h o re  f ro m  V u ile  G at, 
Z u id e rz e e  (W n  77, 1926, Z .M .A .)  ; b, lo n g itu d in a l sec tio n  th ro u g h  th is  fem ale  gono- 
p h o re , to  sh o w  the7 la rg e  egg, th e  sp a d ix , an d  th e  l a y e r  o f  ec to d e rm a l ce lls se c re tin g  a 

th in  lay er o f  p e r id e rm , a, X  150; b, X  225.
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(P allas) because both species have in common the occurrence in brackish 
waters. I  am inclined, however, to consider Cordylophora caspia as an  orig i­
nally fresh  water species w ith a high tolerance fo r increase of salin ity  in its 
surroundings, whilst Garveia franciscana  is almost certainly a m arine species

F ig . 4. G arveia  fra n c isc a n a  ( T o r r e y ) .  a, lo n g itu d in a l sec tion  th ro u g h  p a r t ly  r e tra c te d  
h y d ra n th , f ro m  D e  K n a r , Z u id e rz e e  (B u o y , 1931, Z .M .A .)  ; b, lo n g itu d in a l sec tion  
th ro u g h  fem ale  g o n o p h o re  c o n ta in in g  a  develo p in g  p lan u la , f ro m  E n k h u iz e rza n d , Z u id e r­
zee  (W n . 51, 1928, Z .M .A .)  ; c, lo n g itu d in a l sec tio n  th ro u g h  m a tu re  m a le  g o n o p h o re  
f ro m  D e  K n a r , Z u id e rz e e  (B u o y , 1931, Z .M .A .) , sh o w in g  th e  sp a d ix  co v e red  b y  

d ev e lo p in g  sp e rm a to cy te s , a, X  100; b, c, X  150.

th a t has m igrated into brackish w ater habitats. There are very  few  m or­
phological points of resemblance between both species. The structure of the 
colonies o f Cordylophora caspia, though extrem ely variable, is usually quite 
d iffe ren t from  that of G. franciscana, whilst polyps and gonophores are 
very  different.

Though under certain conditions the colonies in Cordylophora caspia 
develop fairly  regularly and  monopodially, there is never a distinct hydro-
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caulus w ith helically arranged  sidebranches. T he pedicels of the hydranths 
in C. caspia are usually elongated and give the colonies a very  irregu lar 
appearance; th is combined w ith the much larger hydranths usually suffices 
to distinguish C. caspia a t a  glance.

T he hydranths of Cordylophora caspia, as m entioned above, usually are 
much bigger than those of G. franciscana, though in extrem e cases, appar­
ently in cu rren t w ater, m uch sm aller hydran ths haVe been observed. In  
expanded condition the hydranths of G. caspia have 12 to 15 filifo rm  ten ­
tacles distributed over the whole body; the tentacles are much longer than 
those of G. franciscana, bu t on contraction of the hydranths they may 
become ju st as thick; in th is contracted state they may even give the im ­
pression of being arranged in  a  single whorl. In  C. caspia, even in a  very 
contracted state, there  is never a  pseudohydrotheca at the base of the hydranth .

The gonophores in C. caspia occur in num bers vary ing  between 1 and  5 
at the pedicels of the hydran ths, there  is never the accumulation of gono­
phores observed in G. franciscana. In  C. caspia male and  female gonophores 
occur on the same colony; the m ale gonophores usually a re  la rger in m ature 
state and taper gradually n ear the apex. T he fem ale gonophores, too, are 
larger and contain a large num ber of eggs developing near a  reticulated 
spadix. A fte r  fecundation of the  eggs the planulae develop in a large 
gelatinous m ass invested by  extrem ely th in  periderm . T he fem ale gono­
phores of C. caspia, containing the developing planulae, are a very  charac­
teristic feature  o f this species and  if present, place its recognition beyond 
any doubt.

Sterile colonies of Garveia franciscana, particularly small specimens, can 
very easily be confused w ith  B ougainvillia ramosa (W right,. 1858), especially 
w ith the form  distinguished as fo rm a benedeni'Bonnevie, 1898. In  the struc­
tu re  of the hydranths there  a re  practically no differences (though I have 
not studied in detail the struc tu re  of the nem atocysts), so that young, sterile 
colonies of both form s cannot possibly be separated. In  Bougainvillia ramosa  
fo rm a bènedem  the colonies are  o f very  irregular structure w ith  the periderm  
w rinkled ra th er than ringed. Fu lly  developed colonies of Bougainvillia  
ramosa  have a fairly  regu lar struc tu re  and thick, polysiphonical hydrocauli 
which make them  distinguishable from  G. franciscana. Both species can 
be separated very  easily if the ' gonophores are present: those of B ougain­
villia ramosa  develop into free  m edusae, but even in young state the presence 
of the fo u r radial canals is easily observed.

Synonymy. —  T h e  reason fo r  the identification of P erigonim us megas 
w ith T o rrey ’s B im eria franciscana  will now be discussed. I t  seems quite clear
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that the above m entioned material from  the Zuiderzee, the m aterial from  
Hellevoetsluis and the colonies from  the Schelde, the E lbe and the N ordost- 
seekanal all belong- to the same species. K inne’s original account o f  P eri­
gonim us megas is based, to some extent, on m aterial fro m  the N etherlands, 
though he has contented him self w ith studying the figures of th is material 
and  did not study any o f the Dutch specimens. K inne consequently did 
not fully realize the variability of his new species and  unfortunately  he 
failed to deal adequately with the available literature. H is  (K inne, 1956, 
p. 258) survey of the northern  species of P erigonim us is no t complete, as 
appears from  a  com parison of K inne’s 'tab le  1 w ith Rees’ (1956, pp. 346— 
348) revision of Perigonim us. As I have pointed out above K inne’s species 
m ust be re fe rred  to the genus Garveia W right, 1859.

T o rrey ’s B im eria  franciscana  was very briefly  characterized; his 'diag­
nosis (T orrey , 1902, p. 28, pi. 1 fig. 4) is accompanied by a single figure 
which, though it shows a certain resemblance w ith W agenaar H um m elinck’s 
(1936, fig. ib )  figure of Cordylophora caspia, is not detailed enough to 
show the identity  o f both species. I have made reference to B im eria  fra n ­
ciscana in  1946 (V ervoort, 1946, p. 292) in a discussion of Cordylophora 
caspia, and made it clear that T o rrey ’s species needed closer investigation. 
Deevey (1950, p. 335) studied m aterial from  the type locality o f Bim eria  
franciscana, the B ay of San Francisco, and found it to be identical with 
m aterial from  the coast of Louisiana, described by F ra se r  (1943, p. 76) 
as B im eria tunicata. L a te r on, the species was adequately redescribed by 
Crowell & D arnell (1955, pp. 516-518); their description perm its the iden­
tification  of E uropean  m aterial of Perigonim us megas w ith  B im eria fra n ­
ciscana. B uchanan (1956, p. 276) has draw n attention  to the  fact th a t the 
hydroids described by B illard (1927, p. 467) as B im eria  m onodi also un ­
doubtedly belong to  B im eria  franciscana. Leloup (1932, p. 139, figs. 12, 13) 
has identified m aterial from  brackish w ater localities along the Ind ian  west 
coast and from  the delta of the river Ganges as Bim eria franciscana  and he 
has completely described his material. Though Leloup, a t  the tim e of his 
publication, m ust have acted on ver}'- meagre evidence, there  can be no 
doubt, a f te r  the publication of Crowell & D arnell’s paper, about the identity 
of Leloup’s m aterial w ith  the A m erican species. Pennycuik (1959, p. 165, 
pi. 2 figs. 4, 5) described aberran t colonies of Cordylophora lacustris, which 
she found  to resem ble closely the figures of Cordylophora caspia published 
by W agenaar H um m elinck (1936, fig. ib ) .  Fortunately her m aterial is fully 
described and  adequately figured  and it can be identified w ithout any doubt 
as Bim eria franciscana. I have pointed out above that it seems appropriate, 
a t least fo r the present, to distinguish between the genera Garveia W right,



GARVEIA FRANCISCANA AND CORDYLOPHORA CASPIA 135

1859, and Bim eria  W right, 1859, on account of the absence or presence of 
a periderm al tube at the base of the tentacles. A s microscopical sections 
prove beyond any doubt that such a  periderm al basal covering of the  ten ­
tacles is absent in Bim eria franciscana  the proper place of the species is 
in Garveia, where it should stand as Garveia franciscana  (T orrey , *9 02)- 

T hrough  the kindness of D r. F en n er A. Chace, Jr., Curator, Division 
of M arine Invertebrates, U .S . N ational M useum, W ashington, U .S .A ., I 
have been able to examine some P acific  m aterial of Garveya franciscana  
(T o rre y ). The m aterial is labelled: “43484, Bim eria franciscana  T orrey , 
O akland, California, Sept. 30, 1901, U niv. of California, may be from  
type lot, H .B . T o rrey ?” . T h e  m aterial consists of some 7 to 8 cm high, 
richly branched colonies in fa irly  poor condition, as nearly all the hydranths 
have disappeared. I  did find , nevertheless, some small branches w ith hy­
dranths, th a t have been stained and  m ounted and which are alm ost in­
distinguishable from  similar branches of m aterial from  the Zuiderzee. T he 
branches of the California m ateria l bear male gonophores in various stages 
of development. T here is, how ever, a d ifference in the general appearance 
of the colonies. In  the m aterial fro m  O akland the periderm  of the hydro­
caulus, as well as the periderm  of the sidebranches, is much thicker than 
has been observed in the E u ropean  m aterial; moreover, the total diam eter 
of the hydrocaulus is about 800 f t ,  while a diam eter of only 300 f t  is ob­
served in the Zuiderzee m aterial. T h e  hydrocaulus is covered by a  grow th 
of diatom s and with some g rit; as a result it form s a very prom inent 
struc tu re  of the colony. T he d iffe rences in general appearance, however, do 
not ju s tify  specific distinction betw een both types of colonies as the species, 
w ith regards to its wide range of geographical distribution and widely 
varying ecological conditions u n d er which it has been observed, is apt to 
be variable in this respect. In  the W est A frican  Bim eria monodi B illard, 
which is certainly identical w ith  B im eria  franciscana, the shape of the colonies 
approaches closely the type w hich has been found in the Zuiderzee. In  
B im eria tunicata F raser the hydrocaulus, judging from  F rase r’s figure (1937* 
pi. 3 fig . 14a), is even thicker than  in  B im eria franciscana, though in F ra se r  s 
figure the actual diameter of the hydrocaulus may be slightly exaggerated 
because of the development o f grow th on the hydrocaulus.

D sitribution and  ecology. —  T h e  following records are now available:
P acific  coast of N orth  A m erica: San Francisco Bay (type locality, betw een 

tides, T o rrey , 1902; low tide to 7 fathom s, F raser, 1937; Deevey, 1950)>
C arm el Bay, California (W eill, 1934).

A tlan tic  coast of N orth A m erica: Corpus Christi; o ff Freeport; Galveston 
Bay; H ouston ship channel; Sabine passage, all along the coast o f T exas
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(Deevey, 1950), Bayou Chene Fleuri, Louisiana (Deevey, 1950), Lake 
Pontchartrain , Louisiana (2.5-12.o°/00 Cl, Crowell & Darnell, 1955), Potom ac 
oyster beds, near Low er C edar Point Bar, V irginia, (F raser, 1945; F rey , 
1946).

E ast and W est coasts of India: M arm ugoa Bay, Goa and E ast K um balam , 
Cochin, both localities along the A rabian  Sea coast of India (Leloup, 1932), 
Sunderbands, F ra se r Guy, and  Sunderbands, B arakara, both localities in  the 
Ganges delta (Leloup, 1932), m outh o f the river Hooghly, Sagar Islands 
and an unspecified locality at the A ndam an Islands (Leloup, 1932).

W est coast o f A frica: Souelaba, Cape Cam eroun and Kwele Kwele Banc, 
both localities along the coast of Cameroun (B illard, 1927), Ambas Bay, 
V ictoria, Cameroons (Buchanan, 1956).

A ustralia: Brisbane R iver, E ast Brisbane, Q ueensland (Pennycuik, 1959'').
In  the fo rm er Zuiderzee Garveia franciscana  was exceedingly common. 

T he first au thor who m entioned unmistabable specimens (Funke, 1922, 
between Ketel and  the extrem ity of the “K n a r” , depth 3.7 m, salinity 
4 -5 0 0ioo Cl., t =  200.o C) m isidentified his m aterial and ascribed it to 
Bougainvillia ramosa (W rig h t) (F unke’s Bougainvillia flavida, p. 193, is 
the real B. ram osa). T he  enorm ous m aterial o f this species collected during  
the investigations of the Zuiderzee and preserved in the Zoological M useum  
at A m sterdam  was studied by W agenaar Hum m elinck and without any 
exception identified  as Cordylophora caspia (P a li.) . I  have now revised all 
the Zuiderzee m aterial w ith the result th a t the following records, fu lly  
given in W agenaar H um m elinck’s paper (1936, pp. 42, 43) undoubtedly 
re fe r to Garveia franciscana  (the station num bers and years are also g iven): 
o ff Edam  (W n. 202, 1931); E nkhuizerzand (W n. 5 r, .1928; W n. 122, 1929); 
de K n ar (W n. 72, 1928; buoy, 1931); 'Lem sterhop (W n. 81, 1928); o ff 
Oosterleek (W n. 121, 1929; W n. 170, 1930; W n. 191, 1931); Steile B ank 
(W n. 5, 1927; W n. 53, 80, 1928; W n. 101, 1928; W n. 128, 1929); V al 
van U rk  (W n. 52, 79, 1928; W n. 123, 1929), S taart van U rk  (W n. 99, 
1928), and Vuile Gat (W n. 77, 1926). In  addition there is material from  
N .E . of U rk  (1929, Z .M .A .) and  m aterial from  near U rk  (1928, R .M .N .H .). 
A fte r  the closure of the Zuiderzee (M ay 28th, 1932) m aterial was obtained 
from  Steile B ank (W n. 2.26, 1932), from  n ear Schokland (W n. 276, 1933) 
and  from  a je tty  near Pam pus (W n. 295, 1934). T here  are no later records 
than  1934, so th a t apparen tly  the species has disappeared from  the I js se l­
meer. In  addition to the above m entioned records, based upon unm istakable 
m aterial, there is a  lot o f doubtful m aterial, that is listed below under the 
heading doubtful records. The following list sum m arises the various data 
from  the form er Zuiderzee region.
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te m p e ra tu re  a t S a lin ity  a t
S ta tio n  n u m b er d ep th  in  m e te rs s u r f a c e  in su r fa c e  in
(W a a rn e m in g ) c e n tig ra d e °/oo Cl.

5 2-9 14.2 3-35
51 3-0 17.0 5-1
52 5-0 17.8 5-8
S3 3-3 18.0 4-4
72 3 0 16.0 4-7
77 3-0 I7.O ! 3-7
79 4.2 I8.5 7.6
80 3-3 20.0 3-7
81 3-0 16.O 3-5
99 4.0 7.O 5-2

101 3-3 8.0 4-1
121 3-6 18.0 6.1
122 3-0 18.0 8-3
123 5-0 19.0 8-5
128 3-3 18.5 4-5
170 3-6 9.0 7-38
191 3-6 17.0 5-14
202 2-7 17.0 5-03
226* 3-3 18.4 5-37
276* 3-0 9.2 1-5
295* 2.2 18.0 1.6

T h e  stations m arked * re fe r to collections m ade a fte r  the closure of the 
Zuiderzee.

In  addition  to  the m aterial referred  to above, the collections of the 
Zoological M useum , A m sterdam , contain a very  rich  sam ple of Garveia 
franciscana  collected by M rs. N . W ibaut-Isebree M oens near the bridge 
across the Singelgracht, near M uiderpoort, A m sterdam , n  June  1930 !) . 
No hydrological data  of this locality a re  known.

R ecently  m aterial of Garveia franciscana  has only been collected near 
H ellevoetsluis, province Zuid Holland, by D r. C. den  H artog , division of 
D elta R esearch o f the Hydrobiological Institu te, Y erseke, on y  Ju ly  1959 
and 31 Ju ly  1962. P a r t  of this material is in the  collections of the Rijks­
m useum  van  N atuurlijke  H istorie, Leiden, p a r t  in  the  collection of the 
D elta Institu te , Y erseke. O n both occasions only sterile colonies have been 
observed, bu t in spite  of the absence o f the gonosom e they very  certainly 
belong to Garveia franciscana  as the shape of the colonies is very  character­
istic. I have also seen m aterial from  the m outh of the riv er Elbe, western 
Germany, collected in 1946 by D r. H . Caspers and originally  identified as 
Cordylophora caspia. These colonies have very  young male gonophores.

1) T h e  sa m p le  w a s  o r ig in a lly  lab e lled  “b r id g e  a c ro ss  L ijn b a a n sg ra c h t,  n e a r  M u id e r­
p o o r t” . T h is  is  e v id e n tly  a  m is ta k e ;  th e  b r id g e  n e a r  th e  M u id e rp o o r t  c ro sses  th e  
S in g e lg ra c h t, w h ic h  h a d  a  d ire c t com m unication  w i th  th e  w a te r  o f  th e  Z uiderzee .
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K inne (1956, as Perigonim us m egas) m entions the species from  the N ord ­
ostseekanal, western Germany. The species appears to be quite common 
in the Belgian lower Schelde, w'here D r. C. den H arto g  of the Delta Institu te  
collected a very abundant, fertile m aterial on 17 A ugust 1962 at Doei and 
Liefkenshoek. It seems almost beyond doubt th a t this is the species m en­
tioned by Leloup & Konietzko (1956, p. 69, pi. 1 fig. 1) from  the  same 
localities as Bougainvillia ramosa.

Crowell & Darnell (1955), who studied the species under laboratory 
conditions, observed grow th Ín colonies cultivated at salinities between 
3 -5°/oo an d 3 5 -0 °/oo Cl., but the anim als w ere able to  survive more stringen t 
conditions of salinity. T em peratures of about 340 C were no t fatal and  even 
gave rise to luxurian t growth. T he colonies did not survive tem peratures « 
of 37.50 C. while the hydranths regressed completely w hen the tem perature 
dropped to g° C.

Bim eria flum inalis A nnandale, 1915
B im e r ia  f lu m in a lis  A n n an d a le , 1915, p. i i i , f ig . io , pi. 9 f ig s . 3, 3 a ;  A n n an d a le , 1917, 

p. i i i , f ig . 1 ;  M illa rd , 1959, p. 309, f ig . 4.
C o rd y lo p h o ra  caspia, V e rv o o rt, 1946, p. 291.

This species is m entioned here because of its great general resemblance 
to Garveia franciscana. T here are various reasons, however, to separate 
this form  from  G. franciscana:

a. Though the structure  of the colonies in both species is nearly identical, 
the full grow n colony of Bim eria flum ina lis  is of a very rigid structure  
with particularly strong  periderm , usually of a blackish colour and strongly 
encrusted w ith silt, diatoms, etc.

b. The periderm  of the hydranths o f R r  flum inalis  form s short tubuli 
investing the basal part of the tentacles. This periderm al covering o f the 
hydranths is vefy thin, nevertheless it is present and in sections of the 
hydranths it can distinctly be dem onstrated. On. the hydran ths the periderm  
is usually voluminous because of the presence of adhering particles.

c. T here are  distinct d ifferences in the structure  of the female gonophores.
In  Bim eria flum inalis  there is also only a  single egg, bu t the spadix curves 
around the egg in a tru ly  rem arkable fashion.

d. T here appear to be distinct d ifferences in the heterotrichous micro- 
basic euryteles, as a com parison of M illard’s figu re  (1959, fig- 4 j)  of 
these organs in B. flum inalis  w ith W eill’s figure (1934, fig. 71b) o f the 
same in G. franciscana  distinctly shows.

I regret to state that I completely overlooked A nnandale’s description of 
this characteristic species and consequently m isidentified some m aterial 
m entioned on p. 291 of my 1946 paper as Cordylophora caspia.
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Bim eria flum inalis  occurs in comparable habitats as Garveia franciscana. 
but so fa r it has only been observed in tropical and subtropical localities: 
Chilka Lake, B ay of Bengal (A nnandale, 1915), Gulf of Siam  (A nnandale, 
1917), m outh of the Koeboe river, W est Borneo (V ervoort, 1946, as Cor­
dylophora caspia), and  fro m  South of M pate River, St. Lucia E stuary , 
N atal (M illard, 1959).

Cordylophora caspia. (Pallas, 1771) (fig . 5)

C o rd y lo p h o ra  lacustris, F u n k e , 1922, p. 188, fig . 2;. H a n d  & G w illiam , 1951, p. 207 ; 
P e n n y c u ik , 1959, p. 165.

C o rd y lo p h o ra  caspia, K in n e , 1956, pp . 565-638, f ig s. 1 -39; K in n e , 1956a, pp. 217, 223, 
227, f ig s. 8, l í ,  14, tabs. 6, 12 ; K in n e , 1957, PP- 445-449, figs. 1 - 3 ; -K in n e , I 957a, p. 33°-

C ord y lo p h o ra  caspia  p.p., W a g e n a a r  H um m elinclc , 1936, p. 42, fig . íe ,  d, e, f, g ;  V e r -  . 
v o o rt, 1946, p. 118, f ig s . 47b, 48a, b ;  W a g e n a a r  H u m m elin ck , 1954, p. 162, f ig . 21.

B im e r ia  ( ? )  b a ltica  S tech o w , 1927, p. 306, f ig s . 1, 2.

T hrough the kindness of D r. W . E ngelhard t of the Zoologische Sam m lung 
des Bayerischen Staates, M ünich, which collection at p resen t contains 
Stechow’s hydroids, I  have been able to inspect the type of B im eria  baltica, 
described by Stechow fro m  G reifsw alder Bodden, Baltic. T he type lot 
consists of small colonies, p reserved  in alcohol, and two stained slides, each 
w ith 4 colonies embedded in  Canada balsam. T here is no d ifference  in 
structure between the alcohol colonies and those preserved on the slides, so 
that they will be described together.

All colonies are m onosiphonical, w ith a maximal height of 3 cm, rising 
from  a hydrocaulus creeping on  a 8 cm long fragm ent of root. T h e  hydro­
cauli have a yellow ish-brow n periderm  w ith a few wrinkles o r rings at the 
basal part of each hydrocaulus. T he sidebranches are m ore o r less arranged  
in one plane and are given o f f  w ith great regularity  to the left and  righ t sides; 
the hydrocaulus betw een the side branches is geniculated. T he sidebranches, 
the original pedicels o f the  p rim ary  polyps, are ringed at the ir base and 
w rinkled throughout the ir e n tire  length.

No more hydranths are p resen t, neither on the alcohol fixed  colonies nor 
in the specimens on the slides. Though Stechow (1927, p. 308) failed to 
observe well preserved h y d ran ths ( “es liegen zahlreiche G onophoren, aber 
keine intakte H ydran then  v o r” ) he described the hydranths as being provided 
w ith io  tentacles in one w horl; th is conclusion, however, is not borne out 
by the present m aterial, w hich has no undam aged hydranths.

In  Stechow’s type m aterial there  are m any male and fem ale gonophores, 
borne upon the pedicels o f th e  hydranths, num bering 2 o r 3 to each pedicel. 
These are indistinguishable fro m  those of Cordylophora caspia; the male
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gonophores are elongated ovoid, with slightly tapering apex; the female 
gonophores have m any developing planulae and a ram ified o r reticulated 
spadix (fig . 6).

length of the male gonophores 600-800 p.
diameter of the male gonophores 350-400 p
length of the female gonophores 700-900 p
diameter of the fem ale gonophores 40C-500 p

F ig . 5. M ap  o f  th e  N e th e r la n d s  to  i l lu s tr a te  th e  d is tr ib u tio n  o f  C o rd y lo p h o ra  caspia  
( P a l i . ) .  T h e  lo ca lities  f ro m  w h ic h  m a te r ia l  h as  b een  stud ied  a r e  in d ic a te d  b y  d o ts ;  

re liab le  reco rd s  f ro m  l i te r a tu r e  h a v e  been  in d ica ted  w ith  a  sm all t r ia n g le .
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T he structu re  of the gonophores makes it absolutely clear that BimeriaÇ?) 
baltica is conspecific w ith Cordylophora caspia (P a li.)  and the name Bim eria  
( ?) baltica Stechow, 1927, m ay disappear as a junior, subjective synonym 
of Cordylophora caspia (Pallas, 1771).

D istribution in the N etherlands. —  T h ere  are m any reasons to suggest 
th a t Cordylophora caspia w as either absent in  the fo rm er Zuiderzee or

occurred sporadically a t localities that o ffe red  suitable conditions. T h e  only 
m aterial th a t I have been able to check is a  sample in the collection of the 
Zoological M useum , A m sterdam , labelled: Zuiderzee, O osterdel, 2 June  1922, 
collected by the R ijksinstituut voor V isserij-O nderzoek, no. 85. T he colonies 
a re  rem arkably fine, being 20 mm high, and have poorly preserved hydranths 
b u t some unm istakable male gonophores. F u n k e  (1922, p. 188) re fe rs to 
colonies o f C. lacustris, creeping on H eteropanope tridentata  ( =  R hithro­
panopeus harrisii tridentatus  (M aitlan d )) fro m  Eem sgat in the eastern part 
of the Zuiderzee. F unke’s m aterial seems to have been in poor condition, 
bu t if it is the m aterial represented  in fig. 2 of his paper (though this 
is by no m eans certain as the legend to the figu re  contains no reference 
to the locality) there  can be no doubt that it  really represented Cordylo­
phora caspia. N o hydrographical data are know n of either locality. No

F ig . 6. C o rd y lo p h o ra  caspia  ( P a l i . ) .  M a le  g o n o p h o re  f ro m  th e  ty p e  o f  B im e r ia  baltica  
S tech o w , G re if sw a ld e r  B odden , B a l t ic : 'X  70.-
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o ther indisputable Zuiderzee m aterial is available; Cordylophora caspta 
certain ly  did not represent a norm al faunal com ponent of the form er 
Zuiderzee.

In  the brackish w ater areas of the provinces Friesland, Overijssel, Gelder­
land and N oord-Holland Cordylophora caspia occurred plentifully, as appears 
distinctly from  the data given below. F a irly  soon a fte r  the closure of the 
Z u id e rzee1) and the change in hydrographical conditions in the Ijsselm eer, 
C ordylophora caspia followed the re treat of Garveia franciscana  at its heels 
and very  soon it appeared to be d istributed  over the whole Ijsselm eer.

I have seen material of the present species, collected during the Ijsselm eer 
investigations (Z .M .A .) from  the following localities (the station num bers 
and  years are also g iven): o ff B roekerhaven (W n. 383, 1943); buoy* 
E nkhuizerzand (W n. 386, 1943); Gammels (W n. 284, 1934; W n. 324, ‘341, 
1937); H oornse H op (W n. 328, 1937); o ff  H uizen  (W n. 332, 1937); point 
of D e K n ar (W n. 333, 1937; W n. 348, 1938); K raggenburg  (W n. 275, 
I9 3 3 i W n. 288, 1934; W n. 319, 1936); buoy of K reil (W n. 385, 1943); 
K reupel (W n. 283, 1934; W n. 323, 1936; W n. 336, 1938); M arken, light­
house (W n. 380, 1943); M iddelgronden (W n. 327, 1936; W n. 339, 1937); 
o ff  M uiden (W n. 313, 1936); near Pam pus (W n. 322, 1936; W n. 330, 
*9 3 7 ) >' Roggebot (W n. 334, 1937); Schokland, no rthern  point (W n. 289, 
1934; W n. 305, 1935; W n. 318, W n. 335, 1937; W n. 351, 1938); ’t  Spijk 
n ear E lbu rg  (W n. 315, 1936); Steile Bank, northern  point (W n. 354, 1938); 
V al van  U rk  (W n. 291, 1934; W n. 322, 1936).

T he hydrographical data of these stations are listed in De B eaufort (1954, 
pp. 341-345). The depth at which the species was found varied from  1.9 
to 4.2 m.

In  addition to the material listed above the follow ing Ijsselm eer localities 
a re  represented  by well preserved m aterial: o ff Laaksum , 1935 (R .M .N .H ., 
no. 483, 838), near m onum ent on A fsluitdijk , 1938 (Z .M .A .); W .N .W . 
of K raggenburg, 1937 (Z .M .A .); H uizen, je tty  on south side of harbour, 
1937 (Z .M .A .); o ff Valkeveen near N aarden , 1938 (Z .M .A .); S .E . of 
M uiderberg, 1953 (Z .M .A .); 3-5 km  E .N .E . o f E nkhuizen, 1936 (Z .M .A .); 
Schokland, N oorderbrug, 1933 (Z .M .A .), and  Schokland, buoy near Emmel- 
oord, 1933 (Z .M .A .).

M aterial from  the following localities has been checked: Eems estuary 
(actually  collected in the m outh of the riv er Eem s and  therefore outside 
the N etherlands, 1885, R .M .N .H .; 1956, Z .M .A .); L angw eerder wielen 
(1925, Z .M .A .); Rode K lif (1937, Z .M .A .); A nne Ruar'di, pool (1937,

1) A f t e r  th e  c lo su re  o f  th e  Z u id e rz e e  i ts  n am e w a s  ch an g ed  to  I js s e lm e e r .
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1939, Z .M .A .); between Blokzijl and Vollenhove, in pools (1938, 1939, 
Z .M .A .); Zw arte W ater near Genemuiden (1937, Z .M .A .); N ijkerk, near 
entrance to harbour (1937, Z .M .A .); Valkeveen, n ear N aarden  (1939, 
Z .M .A .); M uiderberg  (1937, 1939, Z .M .A .); M uiden, harbou r (1921, W n. 
85, 0.62°/00 Cl., t =  17.30 C, Z .M .A .); M erw edekanaal near Breukelen 
(1944, R .M .N .H ., no. 840); Loenerveenseplas (1944, R .M .N .H ., no. 839); 

Am stel near A m sterdam  (1922, Z .M .A .); Bosbaan, A m sterdam  (1949, 
Z .M .A .); K inselm eer (1932, 1938, 1948, Z .M .A .); Z aan  (1938, Z .M .A .); 
Zaandam  (1923, Z .M .A .); W orm erringvaart (1938, Z .M .A .); U itgeest 
(1922, Z .M .A .); A kersloot (1919, Z .M .A .); K oed ijk '(1922, Z .M .A .); Geest- 
m erambacht, lock in  polder (1920, Z .M .A .); Schoorldam  (1920, Z .M .A .); 
E tersheim  (1938, Z .M .A .); Grote Sloot near K ensm erbrug  (1927, Z .M .A .); 
K olhorn, canal ( 1931, 1932, Z .M .A .); Haukes, W ieringen, (1932, Z .M .A .); 
Am stelm eer (1932, Z .M .A .); Nieuwediep (1932, R .M .N .H . no. 22 ); Den 
H elder (1927, R .M .N .H ., no. 190); Aalsm eer (1898, Z .M .A .); R otterdam , 
siphons near w ater tow er in  very polluted w ater (1884, R .M .N .H ., no. 
1032); B innenm aas (1926, Z .M .A .); Biesbos, de D ood (1961, D .I .) ;  Am er 
near D rim m elen (1959, D .I.) ; M oerdijk (1919, Z .M .A .; 1959, D .I.); 
Hollands D iep near W illem stad (1959, D .I.); W illem stad, canaU in town 
(1959, D .I .) ;  H aringvlie t (1961, D .I .) ;  Den Bommel, O verflakkee, harbour 
(1961, D .I .) ;  W alcheren, near O ostsouburg (1961, D .I .) .

All localities in the N etherlands from  which reliable m aterial has been 
identified are entered on the map in fig. 5. In  addition some reliable liter­
ature references have been entered so as to complete the pattern  o f d istri­
bution of Cordylophora caspia in the Netherlands. T h e  p icture em erging 
from  the m ap (fig . 5) is th a t C. caspia predom inantly  occurs in brackish 
w aters of the provinces of Friesland, Overijssel, N oord-H olland, Zuid- 
Holland, Zeeland and  N oord-B rabant. The species, though less frequently, 
also occurs in  fresh  w aters. U nfortunate ly  it is im possible to couple the 
pattern of distribution w ith hydrological peculiarities of the w aters in which 
the species occurs. T he only tentative conclusion th a t m ay be draw n is that 
the species has been m et w ith in waters vary ing  in  salinity between 1.6 
and o.o68°/oo Cl w ith  tem peratures between 21.2 and  9.0o C. E ven  these 
records m ust be considered w ith some reserve as the hydrological figures 
re fe r to surface conditions.

D o u b t f u l  m a t e r ia l

A. Zuiderzee (all Z .M .A .): H oornse H op (W n. 119, 1929, probably 
G. franciscana ); K raggenburg  (W n. 97, 1928; W n. 109, W n. 150, 1929, 
all probably G. franciscana) ; K reupel (W n. 82, 1928, probably G. fra u d s-
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cana); K uinre, harbour (W n . 69, 1921); o ff M uiden (W n. 61, 1928); 
o ff Oosterleek, (W n. 140, 1929); northern point of Schokland (W n . 55, 
W n. 98, 1928); between Schokland and U rk  (W n. 148, 1929, probably 
G. franciscana); Steile B ank (W n . 80, 1928); ’t  Spijk n ear E ibu rg  (W n. 
95, 1928); Val van U rk  (W n . 112, 1929, probably G. franciscana); southern  
point of U rk  (W n. 78, 1928; W n. i i i , 1929, probably G. franciscana); 
between U rk  and De K n ar (1928, probably G. franciscana).

B. Ijsselm eer (all Z .M .A .): H indelopen (1937); o ff H uizen  (W n . 314, 
1936; W n. 342, 1938; W n. 365, 1939, probably all C. caspia); D e K nar 
(W n. 252, 1933, probably C. caspia); K raggenburg (W n. 224, 1932); o ff 
M uiden (W n. 279, 1933); Pam pus (W n. 295, 1934; W n. 345, 1938); 
northern  point of Schokland (W n . 223, 1932; W n. 276, '1933; W n. 305 ,“ 
1:935); Span near M edem blik (W n . 359, 1938); Staveren (1937); Steile 
Bank (W n. 321, 1936); V al van  U rk  (W n. .291, 1934; W n. 355, 1938); 
Schimmelskolk (1939); Zeeburg, siphons of drainage canal (1933).

C. F u rth er localities: M iddelbuurt (1932, Z .M .A .); G eestm eram bacht- 
polder (1920, Z .M .A .); Groote Sloot (1922, Z .M .A .); H ollands Diep (1959,
D .I.); Volkerak (1959, D .I.) ; H aringv lie t (D en Bommel, S tad  aan ’t H arin g ­
vliet, Hellevoetsluis, S tellendam ) (1959, D .I.); K agerm eer (1924, Z^.M.A., 
probably wrongly labelled as the  sample also contains D ynam ena pum ila  
(L .) , a purely m arine hydroid. T he rest of the sample is unrecognizable).

C o n c l u d i n g  r e m a r k s

P rio r  to the closure of the Zuiderzee Cordylophora caspia was no t a 
norm al faunal element of the anim al community living in th is great salt­
water area. As the hydrographical conditions over the vast ex ten t of the 
Zuiderzee d iffered  considerably, and  as moreover great rivers transported  
large quantities of fresh  w ater to  the Zuiderzee, Cordylophora  m ay have 
repeatedly been introduced in the  Zuiderzee where, if it found suitable 
conditions, it may have survived o r even reproduced. Garveia franciscana, 
on the o ther hand was a norm al faunal constituent of the Zuiderzee com­
munity, occurring throughout the whole area in particularly large num bers 
and occasionally penetrating  in to  brackish waters communicating w ith the 
Zuiderzee. Garveia franciscana  d id  no t survive the closure of the Zuiderzee 
iii 1932. I t  did manage to m ain tain  itself fo r one or two years in the 
Pam pus area n ear A m sterdam , bu t it disappeared completely as soon as 
the salinity dropped below i-S°loo Cl. I ts  retreat from  the th en  Ijsselm eer 
area was closely followed by fu r th e r  extension in distribution of Cordylo­
phora caspia, probably presen t a t a few  localities in the Ijsselm eer, but 
commonly distributed over the  brackish area surrounding the Zuiderzee.
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A t p resen t Cordylophora caspia is the only athecate hydroid living in the
Ijsse lm eer (species o f H ydridae no t considered). In  the Netherlands Garveia
franciscana  nowadays exclusively is know n from  Hellevoetsluis on the
H aringvliet, province of Zuid-H olland.
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