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Observations on Mambraniporiclm. 
By ARTHUR WM. WATERS, P.L.8. 

[Read 30th June, 1898.1 

(PLATES 4749.) 

THE genus Zentbranipora, as now understood, contains more 
species than any other genus o€ Bryozon, as may be seen by R 

reference to Miss Jelly’s Catalogue of Marine Bryozoa, where 
out of 1696 species 156 belongfo Illembranipora. It is, however, 
not very clear how far either the family or  the genus should be 
limited; for Hincks, in his ‘British Marine Polyzoa,’ places 
Plustra under Flustrids, whereas in the ‘ Polyzoa of the 
Adriatic,’ 1886, he puts Plustra under Membraniporidse, while 
Busk puts Ebectra i n  mother family. 

As to the genus Membranipora, large ns it  iiow is, it has been 
much reduced by various new genera being formed out of it. 
Among others, the following have been proposed :-Electrap 
Onychocella, Steganoporella, Micropora, Chaperia, Farcimia, 
Mernbraniporella, Thalamoporella, Amphiblestrum, Ramphonotus, 
Pyripora, Bathypora, Caleschara, Poveolctria, Rhagasostoma, 
Thairopora, Craspetlozoum, Diploporella, Monoporella, B$ustra, 
Tremapora, Periteichirrma, Bol l ia  ; of which a few are generally 
accepted, while others are not, for the attempts to break up 
this large family have been numerous and many have been un- 
successful. 

For a complete study of Membran@ora, comparisons must not 
be confined to present limitations, and I bad hoped to make my 
work more complete, but now find it better to leave wider 
generalizations until dealing with related families, and trust the 
results now laid before the Society may show where further 
study is required. Each character has been taken separately 
and tabulated comparisons have been made of the ovicells, the 
avicularia, the opercula, rosette-plates, and even of the spines. 

MacGillivray places Farcimia, Selenaria, and Lunulites in the 
family Membraniporids ; but without expressing any opinion as 
to where they should be placed, I have thought it better to leave 
the discussion of these for the present. Groups have been made 
of species which, based upon similarity of one or more characters, 
seem to be related, but until a larger number have been 
anatomically examined and the development studied, we cannot 
be sure of our grouping. The anatomy of Membranipora has 
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been studied by Nitsche *, Freese t, Vigelius $, and Prouho 9, 
but this has been con6ned to the Membrannipora pilosa and 
membranacea groups, and it is very desirable that some of the 
other sections should be thorouglily examined. In the X p i l o s a  
the intertentacular organ is kuown, and the larva occura as 
Cyphonautee : thus in both particulars corresponding with Aloyo- 
nidiurn and some Ctenostomata, but in the other groups we 
know nothing of the anatomy. 

The recent Membraniporids are mostly incrusting, but this is 
not always the case, as may be seen in M. hians, Hincks; 
iK perfragilis, H. ; ill. tubigera, B. The first two are sometimes 
unilaminate, sometimes bilaminate, and in fossils bilaminate 
forms are fairly abundant. The ill. sigillata of Pourtules is 
reticulate. The margins are raised; there is a membrane over 
the front of the zocecium, and in this the operculum, whish is 
“ incomplete,” is situated. I n  some species the ova are developed 
without ovicells ; in others the ovicell is inirriersed or prominent. 
The aviculnrium only exceptionally has a complete bar. 

The most important character is the opereulum attached to 
the membranoutj cover ; and the first impression that they mere 
in this family too similar t o  furnish useful characters has been 
entirely modified, and it is seen that in forming groups they 
must not be neglected, and in fact the esamiiiation of this organ 
&ows that one group must; be reriioved on this account to 
another genus, and perhaps should go to another family. 

This group was indicated by Jullieii 11 under the name 
Chaperia j but while he based it upon two latcriil plates, which 
I. have showii are for the attachment of the opercular muacles 
and do not occur in all species, the important character is the 
form of the operculum, which is separable, and which has at  each 
pido an elongate protuberance for the attachment of the muscles 
(PI. 47. figs. 9, lo). This group, which was no doubt abundant 

* “Beitriige zur Kenntnias der Bryozoon,” Zeit. f. wissensch. 2001. 

t ic Anat.-hist. Untersuch. von Menilvrnnipora pitosn,” Arch. fur Naturgesch. 

f Die “Bryozoen ” gesammelt wihrend der dritt. u. viert. Polarfahrt dee 

8 “Contrib. B l’histoire des Bryozoaires,” Arch. de 2001. Exp. s6r. 2, vol. x. 

!I “ Remtvques sup quelques Espbcm de Bry. Cheil.,” Bull. SOC. 2001. de 

VJL xxi. 

rol. i., 1888. 

Willem Barents. 

p. 557. 

France, vol. vi. 
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in the Tertiary and Cretaceous poriods, is represented by Ohaperia 
acmthina, Q. & G., C. annulur, Manz., C. capensis, B., 0. cristata, 
B., C. eervicornis, B., ? C. cylindracaa, B. ; and although Jullien 
took a character which only sometimes occurs, it has seemed 
Nimplest to retain the name he gave. 

Kirkpatrick refers Chaperia acanthina, Q. & G., to Lepralia ; 
but i n  Chaperia the avicularia have not a complete bar, whereas 
in all the Lepralice I have examined the bar is complete ; and the 
muscular attachment of Lepralia is not quite similar. 

In what I should cull typical oyercula of Membranipora, 
namely, in the opercula of M. curuirostris, H., X. Plemingii, 
Busk, Onychocella angulosa, Reuss, there is on the distal edge a 
well-developed flap (Pl. 47, fig. 7) or bow ; on the other hand, in 
M. membranacea, B, nifens, Hincks, there is only a thickened 
border (Pl. 48. fig. 17). The structure of M. hiuns, H., is 
peculiar (Pl. 48. fig. IS), and solnewhat resembles that of M. La- 
croizii (PI. 48. fig. 15) and ill. californiensis, sp. nov. ; but with 
these exceptiono is unlike that of any other species, for the 
operculum has a flap and is continued distally beyond this, 
"forming a membranous extension which closes in the upper 
part of the cell." 

Turning next to the ovicells, there are threo ~ I - O U ~ S ,  the 
Membranipora (Electra) pilosa, the M. membranacea, and the 
M. cutenularia groups, in which no ovicells are known in living 
forms, whereas they occur in several fossils. M. pilosa is placed 
by Busk, Hincks, and Norman i n  the gems Electra, and the 
chief character upon which the separation is based is the absence 
of ovicella. This i u  no doubt an important character, and the 
form of the ovicell should always be duly considered; but we 
must be careful that we are not led too far and attuch undue 
importaiice to tho ovicell until the mode of reproduction has 
been studied, remembering that sometimes the ovicells may be 
qf specific and sometimes of generic value ; whether we are ever 
justified iu going further thnn this cannot be decided a t  present. 
In the genus Lepralia there are some species with, and some 
without, external ovicells. Leprulia Pallasiana, ;Moll, is described 
as without ovicells, nor in typical species from several localities 
have I ever found any, but Mr. Hincks describesY one with 
oviceIIs. Without having Lad an opportunity of examining it, I 
am,unable to pronounce iiny opinion, b u t  perhaps it should be 

* Ann. & Mag. Nat. Hid,. mr. 8, vol. vi. p.177, pl. x. 56. 3. 
I .  I 
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called a variety. HDwever, the Leprolia Otto-Mulleriana, Moll, 
is closely allied to L. Pallasiana, and in ~irevioiis papers I hare 
called it a variety of L. Pnllasiann, and have described the 
ovicells; and certainly, ahether looked upon a8 a variety o r  a 
wpwies, generic separation caiiuot be thought of. Cases in other 
genera could be given, as mnrning against placing too much 
ieliance upon the presence of an  external ovicell. I n  the 
Flustrida! four cases of an  external ovicell are known, and 
illenibraniyorn tenuirostris, Hincks, and curvirosfris, Hincks, 
both have prominent ovicells, whereas in M. g.regnrin, Hell., 
which is appareutly allied, they nre immersed. 

One group, of which M. l&ningii, B., may be takeu as a type, 
has a definite area which is less raked than the rest of the 
ovicells ; and another, with M. Zineatn, L., as the type, has a rib 
across ; but these two forms of oruamentatioii seem to pass into 
one another, as rnay be seen in B. nuritn, H., where a rib 
surrounds the area. 

Before leaving the ovicells it may be mentioned that the 
M, serratn of MacGillivray has an  immersed ovicell entirely 
Nimilar to those in the group Plustra dentigem, 3. denticulata, 
and E! spiizuligern. MacGillivray called attention t o  its similarity 
to  3. deflticzclata, but since then P. spinwliyercr, H., has been dis- 
covered, and the avicularia and the mandibles of this and 
M. serrata arc quite bimilar. Then, further, M. serrata has about 
10 lateral rosette-plates, and 6 distal, as in the above-mentioned 
group of 3lustt-a. I am not aware o€ any other Nembranipora 
with siiiiilar rosette-plates, though both H. gregnrin, Hell., and 
Jf. sceletos, B., in the rosette-plates and other characters are 
much like Plustra. 

I have elsewhere shown that the division which Dr. Gregory 
makes in his British ‘ Palaeogene Bryozoa,’ and iu his ‘ Jurassic 
Bryozoa,’ of genera with inteimal arid those with external ovicells 
is frequently unavailable, and do not need to  further enter into 
the diacussion. 

It has not previously lctn noticed that the avicularia of 
Xembvanipora usually have no complete bar (Pl. 47. fig. 2), 
though there are exceptions, as in X .  crassimaiyinafa, Hincks, 
X. armata, Habwell, M. sculpta, MacG., H. acuta, Hincke, 
x. aperta, B. I n  most genera the aviculariurn is divided by a 
strong bar. This Rhould be borne i n  mind, although it may 011ly 
be another nag of sayipg tdat &&ranQora is not \isually 
strongly calcified. 
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A number of species have vicarious avicularia, which Busk * 
defines as a v i d a r i a  which ‘( represent or replace an ordinary 
zooecium,” in contrast to adventitious avicularia, which are 
-‘ either attached to some pnrt or other of a, zocecium or inter- 
clpersed among the zooecia.” 

Although it is useful to speak of vicarious avicularia, it is 
imposNible to draw a hard-and-fast line. In  such forms as 
M. crassinaarginata, Hincks, 211. perfragilis, Hincks, the ayicu- 
larian chamber is the same shape as the ordinary zooecia, and may 
well be called a zoecial avicularium, whereas in N. pyrula, H., 
and N. permunita, H., the avicularian chamber is much smaller 
and of a different shape. From these to the avicularia of 
M. tenuiroetris, &c. is only a step, and it would seem best to 
consider vicarious avicularia those in which the avicularian 
chamber extends to the basal wall, dividing them into vicarious 
h i l i s ,  and vicarious diesimilis. A drentitious avicularia are 
those which are plnred upon the zooecium, as in N. spinryfla, 
Johnst., or in M. echinatn, #Orb. 

There are vicarious avicularia in the genus Onychocella, and 
:tlso in M. crassimnrginnta, M. pyrula, M. valdemunitrc, N. per- 
fragilis, M. longicornis, X .  papulifera, N. marginella, M. fiobilis, 
M. aperta, M. corbula, N. dissimilis, M. sceletos, M. velata, 
x. fEuetroides, M. madereneis. 

The nvicularia are articulate in M. Carteri, and pediculate 
in Xi cristata, N. cyntbaforrnie, X. spin$era, M. echinata, and 
112. echinue. I n  M. elliptica and M. imbricata the aviculariaii 
opening is very narrow. 

The rosette-plates have beon examined in a, number of species, 
’but of many I have not had suitable material, and where par- 
ticulars are given from the examination of small fragments, 
which could not be broken up, it is possible that a mistake 
may have been made even although reasonable care has been 
taken. 

In  Rome Membran*orre the rosette-plates are simple disks in 
the zocscial walls as in XZustra ; in others, as already mentioned 
by Levinsen t, there are chambers a t  the base of the zocecium 
illto which the protoplasmic threads pass from the neighbouring 
zocscia. The pore-chambers (poTekamre) must be looked upon 
& 3  equivalents of the rosette-plates as far as their number and 

* Zool. ‘ Chall.’ Exped. pt. xxx. p. xviii. 
1 Dansko Dyr (Mosdjr), Zool, Danica, p. 7. 
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position, while the pores within the chamber must be compared 
with the communication pores of the rosette-plates. The occur- 
rence of these interzooecial chambers should always be mentioned, 
but it does not seem as though any aide generalizations can be 
based upon the fact of the connection being direct or through a 
chamber. This indirect method of communication is found in 
many of the higher Chilostomata, and will subsequently be 
dealt with. I described and figured these pore-chambers in 
Cribrilina cribrosa *, and on account of these chambers Jullien 
made this the type of a new genus Collarha, although they 
occur in inany Cribrilins, Menabraniporella, and in a large 
number of Chilostomata. 

Smitt also figures the pore-chamber in N. trifolium, Wood, and 
refers to it in this species and in dl. lineata, L. 

In many cases the most convenieut method is t o  boil in caustic 
potash, well wash, and boil in water to prevent further change 
taking place ; and in this way incrusting forms are frequently 
separated from the seaweed and shells upou which they grow, 
and the interior can be examined, besides which the calcareous 
and purely chitinous parts can be more rcadily studied. 

Levinsen t, as his definition of the group A of the Membrani- 
porm, says “ forbiudelspladerne ’’ (rosette-plates) do not show 
through upon the underside of the colony, and do not form 
curved lincs within the border i n  the front part of the individual 
zoaxia. These chamber8 can well be seen in M. lineata (Pl. 48. 
fig g), and here there are acute spines withiu the chambers which 
he calls “ tandformede forlaengelse.” 

The lateral rosette-plates are found iu several creeping formR, 
and may here be of determinative value, as seen iu various genera ; 
among others Pyripora and creeping M. inarntata. 

In  the distal wall there may be only one rosette-plate, as in 
M. corbula, pyrula, papzclifera, patellaria, tenuirostris, acuta, 
argentea, crassimarginata, falcayera, inarmata, min ax, perfragilia, 
radicifera, Rosselii, solidula, valdeniunita, cristata viw. bilaminata, 
elliptica, pilosa, maderensis, Lacroixii, aurita, spjuncta, umbonata, 
granulijera, angulosa. 

Or two, as in M. membranacea, nitens, C. acanthina, C B ~ ~ C O T ~ L ~ ,  

capensis, M. dantca, imbellis, gregaria. 

* Ann. & Mag. Nnt. Hist. ser. 5, vol. iii. 1). 36, pl. ix. fig. 4. 
T Danske Dyr, p. 53. 
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Or three, as in M. craticula, pura, sceletos, pe fragi l i s  (t). 
Or four, as in M. cylindracea. 

". Or six or more, as in dz. hians, tubigera, Savariii, catenutaria, 
tehuelcha. 

O n  the lateral wall there may be two rosette-plates, as in 
C. cristata I fir. bilaminata, capcntis, N. dripunctata, eatenutaria, 
nitens, patellaria, radicifera, tenuirostris, solidula, papulifera, 
valdemu,iiia, angutosa, pqfragilis. 

Or four, as in M. pilosu, danica, pura ,  tchuelclra, maderensis, 
corbula, pyrula,  inarniata, craticula, unicornis, Eineata, aurita, 
Dumerilii, SopBim, acuta, patellaria var. niul t t jhcta,  glemingii, 
minax, trifolium, argcn tea, umbonata, g r a d i f e r a ,  imbellis, 
crassimarginata, Xavartii, faloifera. 

Or six, as in N. hians, perzunita,JEustroides, bidens. 
Or numeroue, as in M. tubigera, serrata, armata, sceletooh', 

punctigera, curcirostris, gregaria, imbricata. 
The combs in X. nitens, H., and X. tehuelcha, d'Orb., which 

almost divide the aooecitl into two parts, are most interesting 
structures, and the question is raised as t o  whether they must 
be compared with the deilticular plate in such species ne 
ill. hians. 

The Mem6ran@ora serrafa is removed to X h s t r a ,  and H. robo- 
rata is also removed from Membranipora t o  FlabeElmis, for  from 
the shape of the zoaecia and the position of the rosette-plates it 
is clear that it belongs to the group of Mcnipea JEabellum, L., 
M. cirrata, Lamx., &c. (see my LLNotes on Bryozoa from 
Rapallo," Journ. Linn. Soc., Zool. vol. xxvi. p. 2). 

The groups proposed are :- 
No. 1. CHAPERTA group.-The operculum is " compIete " 

(corresponding with the aperture), with a low ridge on each side, 
for the attachment of the powerful muscles. The rosette-plates 
are mostly large, and about ha l fmy between the front and 
basal walls. The ovicells have a feprtrate operculum. Confined 
to  the Southern hemisphere. 

No. 2. ' P Y a I P o a A  group.-Ovicells unknown in recent forme, 
but known in fossils. 

No. 3. M. YILOSA group (Electra, met.).-No aviculnria or 
ovicells. Operculum Nith thicken6 d border. Larva cyphonautee. 
AS far 11s examined the ter tacular organs exist. 

No avicularia. 
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KO. 4. M. MWBBANACEA group-No avicularia, no ovicells, 
110 pore-chambers. Operculum with thickened border. Inter- 
tentacular organs knou n in ill. nienibranacea. 

No. 6. M. c o m u u  group.-zocecia with spines over the 
front ; ovicell~ mostly ~ i t h  a rib ; avirul.iria frequently vicarious ; 
usually poi e-chambers. 

No. 6. If. ECIIINUB group.-Ovicells unknonn ; avicularia 
pcdiculate or articulate. 

No. 7. M. LlNYATA group.-ovicells with rib ; pore-chambers 
usually one distal, four lateral ones ; spities rouud the border. 

No. 8. M. PATYLLAIIIA group.-Ovicells when present cu ul- 
late ; m o ~ t l y  without avicularia. The li-out lamina directed 
inwards below the prmimal end of the oral aperture. ?'he 
zocecia joined by more or less tubular connections. 

No. 9. M. FLEMINQII group (Arnphiblestrum, auct.) ( h m -  
phonolus, met.).-Ovicells with more or less arched area on the 
front ; usually lamina over considerable part of the front. Pore- 
chambers. 

No. 10. M. TBNULROSTRIS group.-Vicarious avicularia (dis- 
sirnilis). 

No. 11. M. CHABBIMABQINATA group.-Ovicell umbonatr, 
with partial rib ; alicularia vicarious. 

No. 12. M. CORONATA group.-Small avicularicm above the 
zocec;um ; ovicrlls small, globular or cucullate. 

No. 13. M. HIANS group.-With denticular plate in the 
aperture. Rosette-plates fairly numerous. zoariutn may be 
unilaminate or bilaminate in the same species. Perhaps this 
group Rhould be removed from Xenzbranipora. 

No. 14. ONPCHOCELLA ANQULOSA group.-Avicularia vicarious j 
ovicell, wrhich is known in very few cases, is small, shallow. 
This group was abundant in the Tertiary and Cretaceouu 
formations. 

No. 15. MExBRANIPoRELLA.-There are pore-chambers. The 
thick oprrculum is attached t o  the front membranous wall, and 
is in no way connected with the overarching ribs. I n  Cribrilina 
the ribs form the front  mall and the " complete " operculum fits 
into the corresponding calcareous aperture. Membraniporella 
is closely allied to Group 5 ,  and this again dovetails into Group 7 .  
The .Membran+orellro will be more fully studied when the Cribri- 
linidae are taken in haud. 

&INN. JOUBN.-ZOOLOQT, VOL. XXVI. 47 
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In most of these temporary groups many species are doubt- 
fully placed, but there are some characters in common, and in 
this way we can gradually become better acquainted with the 
relationships. On tbe other hand, as we cannot definitely fix 
the groups, it  Reems better not to b6ve new generic names. 

The areolated spaces which are fouiid i n  M. acuta, H., M. era- 
ticula, Alder, M. circumclathrata, H., M. sejuncla, MacG., as 
well as in Chorizoporn, do not seem t o  furnish a character upon 
which a group can be formed. 

After removing from Membranipora the two species roborata 
to pt?abellaris, and serrata to Flustra, I have tried to group the 
Meinbraniporidre with tbe aid of all the characters available, 
including the rosette-plates and the form of the ovicells. 
Geueric division is a t  present somewhat risky, and the groups 
now given should be checked by a study of the larva, an 
examination of the intertentacular organ, the anatomy of the 
polypide, and special attention ahould be given to the primary 
zooecia. My material has not enabled me t o  make a comparative 
study of this last point, and a recent visit to the Zoological 
Station a t  Villefranche, where I hoped to  make preparations from 
well-preserved recent material, was disappointing, as there seems 
to be very few Membraniporm in the Bay. 

There are 12 tentacles in M, pilosa, L.; 20 in M. membranacea, 
L. ; 15 in M. ro6orata, H. ; 23 in M. fnlcifera,  B. ; itbout 16 in 
Chaperia cervicornis, B. ; 14 in Onychocella angulosa, Reuss ; 14 
in M. flustroides, H. ; 14-16 in Illembraniporella nit ida,  Johnat. 
(Jide H.). 

Through the kinduess of Mr. Kirkpatrick I have been able 
again to look through the mounted XembranQorm of the 
' Challenger collections, and have been able to make corrections 
in Challenger' M. Eineata, M. umbonata, M. curvirostris var., 
X. crassimarginata, M. incrustans, M. perfragilis. 

I have again carefully examined my Mediterranean specimens 
for the purpose of revision, and Miss Jelly has sent me several 
from Bouth ACrica and other localities; and Mr. J. Yates 
Johnson has submitted a few from Madeira. 
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The tables of geographical distribution will seem incomplete, 
Dut where there was reasonable ground for doubt or any uncer- 
tainty the localities are omitted; aud with regard to nearly all 
the older names it is impossible to know what was meant, and 
these are dropped. Also, unfortunately, with many frequently 
quoted and recently described speciea the same difficulty occurs. 
Many fresh localities are added from my own collections and 
from other opportunities of comparison. 
In making geographical divisions we have to be largely guided 

by the consideration as to where the Bryozoa have been carefully 
studied, and I have placed the British forms with Arctic and 
Scandinavian forms under " Northern." Under '' Australasian " 
I place forms found in the neighbourhood of Australia and New 
Zealand. In the Atlantic and Pacific column N. or 5. indicates 
that the species is found in the northern or southern hemi- 
qhere. 

*p means that at  the base of the zocecium there are pore- 
chambers. 

*np means no pore-chamber. 
(1) or ( 6 )  signifies one or several pores in the rosette-platee. 

4 7* 
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FLABELLARM RORORATA (ff’kCbS).  (PI. 48. figP. 10-11 : 
P1.49. figs. 7-10.) 

This was called Xembranipora by Hincke, but MacBillivray 
subseqiiently created the genus Craspedozoum, on account of the 
bundle of chitinous tubes at  the border of the zoarium, thougll 
as bundles of tubes occur in such differcnt forms as Diporulir 
macqinata, several Plus t ra  and Euthyris,  Caberea, Plustramorpha, 
&C., I m a  unable to accept the genus and left it  provisionally 
under Membranipora (Ann. & Mag. Nat. Hist. uer. 5,  V O ~ .  XX. 

11. 183, l887), and Hincks on the eame grounds in 1892 (op. c i t .  
vol. ix. p. 331) nlso left it with Membranipora. 

MacGtillivray places it in the family Flustridse, and Busk, in 
his ‘ Challengrr ’ Report, did not recognize that i t  had breii 
deecribed, and called it Plus t ra  ntembraniporides. The iuternal 
shape of the zoaecia does not correspond with that of any Plustro,  
nor do I now- think that, ou the ground of internal structure, it 

can be left with Membranipora. 
The shape of‘ the zocecia and the character of the rosette- 

plates is the same as that of Nenipea triseriatar, Busk ; but as 1 
have pointed out in this Journal (vol. xxvi. p. 2), BenQwn tri- 
serinta,Jabellum, ternata, &c. must be removed from Menipea. 
M. roborata is sub-articulated and the others are distinctly arti- 
culated. I have provisionally called the g o u p  $labellark, nn 
M.Jlabellicm is a characteristic member of it. 

If the name Cellularia had not been ao bandied about it might 
have been retained, but now this would cause confusion. 

The ovaria are near the distal end, close to the basal wall, but 
Rituated about the same distance from the two side walls, and 
consist of a large number of ova round the border of the ovarium. 
The position is unusual. Near the ovarium thera are small 
groups of nucleated cells, corinected by the general pnrenchgm. 

As already said, the zoecia dovetail into one another (P1. 48. 
fig. 11) RO that the lower part of the younger zowcia comes 
under the aperture of the older ones. The rosette-plate on tho 
dietal wall spreads out at  each end and nearly meets in the 
middle (PI. 49. fig. 9). Perhaps it is derived from a form which 
had t w o  rosette-plates. There are internal denticles (PI. 48. 
fig. 10) which do not seem to  have any knob or head, and some- 
times look as if they were the continuation of the distal wall. 
There is no bar acrow the avicularium. 
In the variety R. Zigulata, MacG., there is one avicularinin 
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above the aperture, except in the ovicelligerous cells, when there 
are two. I n  the 3. roborata, MacG., there are usually two, 
though frequently only one above the aperture, and the marginal 
zocecia only have one avicularium. I n  3. ligulata the external 
zomcia have small lateral avicularia, resembling those of P. tri- 
seriata, B. I n  Borne specimens of ligulatn no spines occur, in 
others they are fairly general. 

The 3. roborata, typica, occurs living from Victoria, New 
South Waleq, and Bass’s Straits. The var. ligulata from Victoria 
and New Zealand, and fussil froin Waurn Ponds. 

3. spicata, Ma&. 

CHAPZRIA SPINVSA (MacQ.) (non d’Orb., non Ju11ien). 
Membranipxa spinosa, MacG., Zool. Vict. dec. xiii. p. 107, pl. 127. 

fig. 8. 
Mr. Kirkpatrick bas called attention t o  the fact that Quoy 

& Gaimard did not call their (‘ epineuse ” Hernbranipora syinosa, 
but acanthina, therefore MacGillivray’R name can stand. It has 
the Rpines more delicate and more numerous than in C. acanthiwa, 
and they stand erect, more or less in a bundle, as described by 
MscGillivray . 

The rosette-pores are numerous, forming a line along the  
middle of the wall. 

LOG. Vaucluse Point (N. S. Wales), Victoria. 

CHAPEUIA ANNULLX (Manzoni). 
Membranipora annulus, Manzoni, B y .  foas. It&. 4s  cont. p. 7, pl. i. 

fig. 6 (?) ; Bii. di Castrocaro, p. 12, pl. i. fig. 9 ;  Waters, “ Tert. Chil. 
Bry. from New Zealand,” Q. Journ. Geol. Sac. ~01. xliii. p. 47, pl. vi. 
figs. 2, 6, 8: 9. 

Amphiblestrum annulue, MacGillivray, Tert. Polyz. of Victoria, p. 43, 
111. vi. fig. 3. 

Nembraniporrt gdeata, Busk, Brit. Mwr. Cot. p. 62, pl. Ixv. fig. 6 ; 
(‘ Zool. of Xerguelen,” Phil. Tram. clxviii. p. 196; Zool. ChaU. .&p. 
pt. xxx. p. 64. 

Membrtlnipora dentata, Waters, Q, Journ. Geol. Soc. vol. xrrviii. 
p. 263, pl. viii. fig. 14. 

Amphiblestrum crishtum, Bwk, 2001. Chall. .&p. pt. xxx. p. 65, 
pl. xv. fig. 1. 

This was a t  first described by Manzoni from very unsatisfactory 
specimens, but in the same author’s later work recognizable figures 
were given, and in my paper on New Zealand fosvils I showed 
that it is sub,ject to considerable variation. 

Living : Victoria. 
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The naue galeata is the oldeet, but from the description and 
figure in the British Museum Catalogue identification lias not 
been made, and I should not have recognized it as a synonym 
without an examination of the Museum specimen. The X. c&- 
tutu of the ' Challenger should perhaps be considered a variety 
on accouiit of the pedicellate suhoral avicularium. 

Loc. Living : Swains Bay, E. Fnlkland, in 4-10 fath. j Stat. 
149 D, Kerguelen Island (Chall.). Fossil : New Zealand ; 
Australia ; the Pliocene of Italy and Sicily. 

CHAPEEIA ANNULUS, Manzoni, var. BILAMJNATA, nov. (Pl. 47. 

? Amphiblestrum cristntum, Buak, ' Challenger ' Report, vol. x. p. 65, 

From Port Elizabeth, 8. Africa, I have a bilarninate Nembrani- 
pora, which in its chief characters corresponds with Busk's 
Amphibleatrum cristatum. 

The opesia is oval, de- 
pressed, with an internal lateral plate on each side, as in C. api- 
Rma, Q. & 8. On each side there is a large oral bifurcate spine, 
beside8 a smaller spine, which, however, is not always distin- 
guishable in ovicelligerous zomcia ; below the opesia there is 
a large pedunculate avicularium. The ovicell is widely open in 
front, and is closed by its own operculuni, which has a etraight 
lower edge. On the ovicell there is an area wi th  a raised border 
to it, and it does not absolutely correspond with the ovicell of 
typical Z. crisiata. On the summit of the ovicell there is an 
elongate raised avicularium, but when the ovicell is not developed 
there is a similar avicularium in its place. There is no complete 
bar across the avicularium. 

There are two large lateral rosette-plates (that is, one to each 
neighbouring zooecium) with numerous pores. They are situated 
moderately near the front wall of the zoaecium, and seem to be 
more or less in  chambers. 
' The type epecimena from 8t. 149 ' Challenger ' have a spine 
below the opesia a t  the edge of the lamina. 

MEMBRANIPOEA TEHUELCHA (8Orb.). (Pl. 48. figs. 6-8.) 
Flustra tehuelcha, d'Orb. Voyage duns l'Ant4r. mcid. vol. v. p. 4, p. 17, 

Metubraniporn tuberculata, Busk, Quart. J .  Micr. &. vol. vi. p. 126, 

figs. 5, 8, 9.) 

pl. xv. fig. 1 (type). 

The zoarium is massive, contorted. 

pl. viii. tigs. 10, 14. 

pl. xviii. fig. 4. 



ME. A. W. WATER8 ON MEMBRANIPORIDZ. 675 

The first clear description of this common and widely dis- 
tributed species was given by d'0rbigny in 1842 (the date on the 
part of the volume), but Busk in his paper considered this was 
the tuEerculata of Bosc. Bosc gave no figure, and the descrip- 
tion, which is most meagre, seems more probably to refer to 
N.pilosa. His giving the locality European Seas makes this 
probable, though it is quite possible that he coufounded more 
than one species. Elustra dentata, Miiller, which he gave as a 
synonym, has been considered to be a variety ofpilosa. Although 
this farm is so common, it has never been thoroughly described, 
nor have I had the opportunity of examining any spirit-specimens. 

Mr. Kirkpatrick called my attention to two comb-like pro- 
cesses (PI. 48. fig. 7) in the interior o f  a specimen from Angola, 
dJiCh I at once perceived must be compared with the single 
comb-like process in X. nitens (Pl. 48. fig. 5 )  ; but although they 
may be spoken of as generally occurring in the specimeus from 
this locality, it does not seen1 to be a character upon which a 
new species can be founded, as it exists in N. tehuelcha from 
other localities, though often in an aborted form. 

The stalks supporting these combs arise from the lower part 
of tlie front calcareous wall very near the distal border. It is 
directed downwards, spreads out laterally, and carries a number 
of  fine pointed teeth (5-12). I n  epecimens from Angola and 
Sail Pedro, these combs are found generally, and there are 
usually a pair, though one only occurs in some zocecia, especially 
in those from which two * zocecia grow, also occasionally there 
may be three combs. The z3cecia are almost divided into two 
pmtB by theee stalked combs. I n  the Kurrachee Rpecimens 
there are aborted stalks in the same position, but the serrate 
structure is wanting, while in the specimen from California I do 
not find either stalk or comb. 

The position of the combs in H. tuberculata and M. nitens is 
much the same as that of the dentide in N. hian8 and 212. Suvartii. 
Until living specimens are examined, the fiinction may remain 
obscure, and from the position in the posterior part of the 
zocecium it hardly seems probable that it is the protection of 
the ova. 

There are also numerous small cervicorn spines or rays pro- 
jecting inwards from the walls near the base. These remind u B  

* In  other species where them are a pair of tubercles or avicularia, the same 
economy is frequently exhibited. 



676 &Ill. A. W. WATEHS ON MEMBRANIYOBIUE. 

o f  the spines inside the zoaxial tubes of' Liclenopora #, Enfalo- 
phora, and other genera of Cyclostomata, and there are also 
spines projecting from the internal walls of .B'luutra dentigeru, 
dmticulata, and upinuligera. 

There are four or six lateral rosette-plates, and numerous 
distal ones a t  the base of the distal wall. The appearance differs 
considerably in various pnrta of a colony and in different colonies, 
as the tubercles are sometimes small, at other times very large, 
and two frequently merge into one, as figured by d'orbiguy. 

Bi$uetra jugaliu, MacGillivray, seems to be closely allied, 
aud it' dl. Byadeei, Jullien, has to be separated, it would only be 
as a variety. M. dunica, Levinsen, belongn to this group, also 
dl.. bdmamillata, MacQ., a species which I Lave not Been, and I 
do not understand what MacQillivray says about the  denticle. 
211. denticulata, Smitt (Floridan Bryozoa) , tnay be a variety. 

There is a tendeucy for the lateral walls to be broken through 
by the action of the waves, but they frequently become cemented 
together again. The same is the case in M. rnembranacea (Pl. 49. 
fig. 17), and in both speciea the brealr occurs i n  approximately 
the same position. In neither do I see any trace of tho separate 
plates which Nitsche describes. 

LOG. California (given by Mi88 JelZy) ; Angola ; Chug08 
Ialaud ; San Pedro, Pernambuco ; Senegal ; Kurrachee (Brit. 
NUS.) ; Rio de Janeiro (MacQ.) ; Madeira (Busk)  ; Patagonia 
(#Orb.). Gulf-weed generally. 

MEMBRANIPORA TEHUELCHA, var. INTYBTUBEBCULATA, nov. 
(Pl. 48. figs. 1, 2.) 

Specimens froin Purt Elizabeth, S. Africa, have the border 
very much raised, so that the membrane carrying the operculiirn 
is much depreased. On the lateral wall, besides the tubercle 
there is a prqjecting process, and it is upon thie and tho de- 
pression that the vuriety is based. 

The tubercles vary much in shape and character, and it is 
almost impossible to give a faithful representation. The malls 
are much thinner than in the figures, which must be looked 
upon as somewhat diagrammatic to show the main characters. 

The minute denticles or ray8 occur near the base as in typical 
tehudcha. There are no oricells or avicularia, and on the lateral 
wall there are four rosette-plates. 

* See Waters, " Tert. C p l .  Bv. from New Zealand," Quart. Journ. Cleo1 
SOC. 701. d i i i  p. 340, pl. d i i .   fig^. 6 & ti. 
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MEMBRANIPOltA NITXNS, Hincks.  
N. nitens has a comb-like process borne on a broad stalk 

which projects downward into the zocecium, and this is referred 
to when dealing with the pair of fringed processes in 
H. tehuelchn. 

(PI. 48. figs. 3, 4, 6.) 

MEMBRANIPORA MADEBENSIS, sp. nov. 
Zoarium incrusting, with tendency to form separated lines of 

cells. Zoscia oval, slightly produced below the area; opesia 
oval, margin raised, very thick, sloping inwards. Six oral spines : 
usually five delicate marginal spines. Avicularia vicarious, with 
an avicularian chamber resembling in the lower part an ordinary 
zocecium, but with fewer spines. The distal end of the avicula- 
rian chamber is raised and serrate : i n  this is Bituated the large 
semicircular mandible, on which a dark curved line forms a small 
arc. The ovicell has a rib, and on the ovicellular zocecia there 
are two oral spines. 

This in most characters corresponds wi th  a common form from 
New South Wales which I consider is M. corbuka (Pl. 48. fig. 20>, 
but in that the six oral spines are much stouter and the marginal 
spines are more numerous. It is extremely probable that JuUien 
had a specimen of this species before him when he described 
X. tenuis, but the spines had been lost. H e  speaks of only one 
zocecium being intact. 

(PI. 48. fig. 19.) 

LOC. Madeira (J. Y. Johnson's collection). 

Lepralia sceletos, Busk, Quart. Joum. Micr. SOC. vol. vi. p. 262, pl. xx. 

Membranipora sceletos, Ih'mka, Ann. Mug. Nut. Hist. ser. 6, vol. vi. 

It is impossible to  give a, figure faithfully representing this 
extremely beautiful species, as under the microscope we are 
looking down upon the narrow edge of the flattened spines. I 
hope, however, that my figure will explain the " pedunculated 
plate " at each side of the aperture, also the way in which the 
spines wlieii they meet in the middle bend aside iustead of 
ankylosiug in the central line. I t  will be seen from figs. 3 and 
4 that the pedunculated plate is divided at  the top, forming two 
or three lobes. This looks like the commencement of a cerricorn 
process. The avicularin and the mandibles are very similar to 
those of M.$u&oides (Pl. 49. fig. 12). 

LlNX. .TOURN.-ZOOLOGY, VOL. XXVI. 48 

~ M B R l N I P O l t A  YCRLETOS (BU8k). (PI. 49. figs. 2-6.) 

fig. 3. 

p. 73. 

LOC. Madeira. 
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MEMBFZ~IPORA LINEATA (Z.). (PI. 47. fig. 11 ; PI. 48. fig. 9.) 
Membranipora albida, Busk (para), Zool. Chnll. E q .  pt. xxx. p. 63. 
Busk’s M. a2bida of’ the ‘ Challenger ’ Report was for a long 

time a great puzzle, as it seemed i u  Rome respects to be closely 
allied to M. curvirostris j but as the figures and description did 
riot correspond, it was not until after an examination of the 
‘ Challenger ’ specimens that I was able to clear up the difficulty. 
Busk had two quite distinct forms before him, and the one was 
figured natural size, while the magnified figure is principally 
taken from the other specimen, The present form from the 
Azores has numerous spines round the border, say 10 on each 
side, and in having EO large a number varies from the European 
M. Zineata j the avicularia, however, are similar. 

Probably M. lineata will turn out to be only a northern forin. 
The specimens from New South Wales, which I conRidered 

t o  be a variety, is the M. sguncta of MacGillivray. Specimens 
ho named from New Zealand are not the 211. lineata. Heller 
mentions it from the Adriatic, but I have not seen it from any 
Mediterranean locality. 

I have already alluded to the pointed teeth within the pore- 
chamber, and give a figure to  explain their position (Pl. 48. 
fig. 9). 

LOG. Station 75, Azores (‘Challenger ’). 

MEMBRANIPOI~A FLUSTROIDES, Hincks. 
Membranipora flustroides, Hincks, Ann. Mag. Nat. Hist. ser. 4, vol. xx. 

pp. 213, 214; Brit. Mar. Polyzoa, p. 161, pl. xix. fig. 2. 
Membranipora nodulifera, Hincks, Ann. Mag. Nut. Hi&. ser. 6, vol. vi. 

p. 71, pl. ix. fig. 2. 
The specimens from Capri and Villefranche-sur-Mer have lost 

the spines, and the zomcia are somewhat longer than those of the 
British specimens, but the oval avicularia are in shape and 
position similar. In a specimen in Mr. J. Pate Johnson’s col- 
lection from Madeira, the spines are not EO broad as those figured 
by Mr. Hincks, but neither are they in an undoubted iK.$uu- 
troides sent to  me by the Rev. A. M, Norman marked ‘‘ Britain,” 
though in this specimen occasionally a broad one is seen. 

This approaches the PZuutra type, and is closely allied to 
M. lineata. 

LOG. Britain, Capri, Villefranche-sur-Mer, Madeira. 

(PI. 49. fig. 12.) 
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MEMBRANIPORA LACROISII, A d .  4 Busk. (Pl. 48. figs. 14,15.) 
Membranipora Lacroixii, Busk, Brit. i k %  C’at. Jfar. polyz. p. (30, 

pl. Ixix. figs. 1-3 ; H~ncks, Brit. M w .  Polyz. p. 129, PI. xvii. figs. 6-8. 
Busk was the first to refer the British species to Audouin’s 

figure, but I am not quite sure what was meant by Audouh, 
and bave not seen anything from the Mediterranean which, 
according to the methods adopted in preparing this paper, corre- 
sponds with the English form. Audouin’s figure may have 
icpresented a specimen of M. crassimarginnta in which no 014- 
cclls or nvicularia were found, and frequently in considerable 
pieces of that species none occur, and it is very easy to be misled 
by such a specimen. 

This may 
have been the species Lime had before him, but none of the 
early descriptions assist u s  in identification, as there are many 
species which would just as well fall in with the meagre diagnosis, 
a d  the figure given by Esper is equally useless. 

Busk says the M. Lacroixii and M. Xnvartii are synonyms, 
and Pergens also places them both under reticulum, but we now 
know that the rosette-pIates and growth of these two species are 
quite different. It is possible that a fuller study of a series of 
JL Xavartii may bring out new points. I n  spite of doubts it is 
proposed to retain, for the present, the name Lacroixii for the 
species described by Busk. 

The dorsal surface of the British iK Lacroixii is very charac- 
teristic (Pl. 48. fig. 14). I n  the calcareous basal wall near the 
distal end there is on each side a transparent circle, and some- 
times there are other small ones, and the lateral walls throw out 
irregular projections, while on the distal walls there are two 
projections opposite those on the next zooecium (fig. 14). 

The interesting point about this is that specimens from New 
Zealand correspoud in all these minute particulars. I t  seems to 
be fairly common from New Zealand, and some spinous specimens 
of Lacroixii were at  first placed under iK lineata, a species 
which I now believe t o  be only a northern form. 

The operculum has a membranous extension beyond the 
chitinous arch (fig. 15), and in this respect is similar to that 
of N. hians and M. hinns var. ocellata, W. As shown by 
Pergens, the shape and size of the zoaecia, are subject to great 
variation. 

Pergens put M. Lncroixii under M. reticulum, L. 

Luc. Britain, New Zealand, and fossil. 
4a+ 
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MEMBRANIPOEA DUMERILII (Bud.). 
For synonyms see Hincks, Brit. Mar. Polyz. p. 166; and Waters, 

‘‘North Italian Bryozoa,” Q. Jn.  Geol. SOC. vol. xlvii. p. 12, pl. ii. fig. 4. 
Membranipora Dumerilii, Levinsen, Zooloyica Danica : Mosdyr, p. 67, 

pl. iv. figs. 22-26. 
In  both the Rapallo and British specimens there is ofteu a 

space between the zooecia, about the size of a zooccium, and it is 
covered by a membrane in the middle of which there is a slit- 
like or oval opening; and sometimes zocecia in other respects 
fully developed have a membranous cover with a similar opening. 
These curious cells are not confined to the growing borders of a 
zonrium. 

There are 4 lateral and 1 distal pore-chambers. 
LOG. North Europe j Britain ; Mediterranean (Rapallo, said to 

be from 26-30 fathoms, also on P i n n a )  ; Madeira (J. Y. Johnson’s 
cdlection).  Fossil : Pliocene and Miocene of Europe, and the 
Tertiary of New Zealand. 

MEMBRANIPORA sOPHId9, Bush, var. ARMIFERA, Hincks. (PI. 

Membranipora armifera, Hincks, Ann. 4 Mag. Nut. Hist. ser. 6, vol. vi. 
p. 82, pl. xi. fig. 5. 

When I received from Canon Norman a specimen from the 
Gulf of Pt. Lawrence named armifera, I a t  first doubted the 
determination, a8 it approached so much more nearly to N. 
Sophie thau to the specimen described by Mr. Hincks. As a 
rule there is only one oral aviculnrium, though sometimes two 
occur. The spine on the one Ride is stout, articulate, and trun- 
cate, whereas that on the other is delicate and acute. The 
ovicell is raised, globular with a rib, and is surmounted by a large 
triangular avicularium. There are usually four lateral I‘ pore- 
chambers ” and several distal pores. 

I n  a specimen of M. Sophia from the Gulf of St. Lawrence very 
many of the zooccia, especially the younger ones, are entirely 
without any trace of spines. 

The M. Xophim, Busk, is the lieptojlustrina arctica of d’Orb. 
(Pal. Frang. p. 582), aud is called 111. lineata formo Soplrzce by 
Smitt, aud M. arctica by Lorenz. But d’Orbigny also gave the 
manuscript name arctica to another northern form, which he 
called SemifEustrellaria arctica, and this Smitt has described and 
figured as Membraniporn arctica. As d’orbigny’s description of 
Rep‘tojlustrina arctica is very slight and might refer to other 
Bpecies, it  will be best to retain for this the name Sop?& of 

48. fig. 18.1 
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Rusk, and then M .  arctica can remain for SenaiJEustrel2aria 
arcticn, d’0rb. and Smitt, although the name a t  first wa8 only 
manuscript. 

MEMBRANIPORA CALIFORNIENSIS, Sp. n0V. (PI. 49. fig. 14.) 
The oval zooecia are closely united together, and the  border, 

which is not very thick, is armed with a stout articulated spine 
on one or both sides somewhat above the middle j below, there are 
on each siclo usually two delicate pointed spines. 

Below the zouociuni there is a long triangular avicularium often 
curved to the border of the zomciurn j sometimes this is replaced 
by a short triaiigular avicularium. The operculum haa a flap 
somewhat like that of M. hians, H., and the ovicell has a thick 
rib. Hnviiig onlg seeu the one specimen from California, sent 
by Miss Jelly, I have been unable to  prepare out the operculum 
or make any dissectioos. 

Perhaps this should be called a variety of M. S o p h i a  
LOC. California (Miss Je l l y ) .  

MEMBRANIPOUA INTERMEDIA, Kirkpatrick. 
Menibrani porn radicifera, var. intermedia, Kirkpatrick, Proc. R. DubZan 

.Ilembrniiil~ori~ intermedia, MacGilliway, Tert. Polyzoa of Vitorua, 

Treniopora dendracantha, Ortmam, DLc Japaitische Bryozoenfauna, 

It is very possible that this is the M .  cerwicornis of Haswell 

SOC. 11. 9. vcil. vi. p. G16, pl. xvi. figs. I, 2. 

p. 34, pl. ir. fig. 8. 

p. 39, pl. ii. fig. 6. 

( N .  Haswel l i i ,  Hincks). 

MEMBRANIPORA BIDENS ( H a g . ) .  (PI. 49. fig. 1.) 
Cellepora bidens, l€agenozu, Bry. Maczutr. Kreideb. 1). 99, pl. xi. fig. 16. 
Cellepora hippocrepis, 12euss, ncc Goldfuss, Foss. Polyp. Wien. Tert. 

p. 94, pl. xi. fig. If.  
31embrnniporn bidens, Uusk, crag. Polyzoa, p. 34, pl. ii. fig. 44 j &?us89 

B y .  Oest- Uny. Mioc. p. 183 (43) pl. x. figs. 10, 11 ; Manzoni, Bnbz. Plloc 
di Castrocaro, p. 16, pl. ii. fig. 16; Waters, (‘ Bry.  PlLoc. of B?uccoli,’ 
Trans. Munch. Geol. SOC. vol. xiv. p. 467. 

Xicroporn hippocrepis, Waters, “ Foss. C ld .  Bry.  from X t .  Gambaer, 
8. Australia,” Q. J. Geol. SOC. vol. xxxviii. p. 464. 

Periteichismn bidens, Koo~chinaky, 6‘ Bry, Tert. Bnycrns,” Palaonto- 
yaphica, vol. xxxii. p. 27 ; Pergens, ‘( Plioc. Bry.  i’on Rhodos,”Ann. Natur- 
hCt. Hofmmwns, Tl’ien, vol. ii. p. 17. 

As I have clsewhere said, in the specinleiis dredged off Capri 
the opercula and other organic parts have disappeared, and thus 
it has been impossible to study the position of tlie operculum : 
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however, I do not now consider that it filled up the opesid 
space, and this opinion is based upon the tlimilarity of tbe form 
of the aperture with that of M. patellaria and its allies. In the 
Crag and other fossil specimens, in some zooecia the aperture 
is straight below, while others are distinctly bidentate; and also 
in the Capri Apecimens the aperture is generally straight, though 
the dentate structure can often be distinguished or a broad 
denticle may be formed in the middle, the front wall slope8 
down to the distal end. 

The whole of the surface of the sooecia and of the ovicells is 
minutely granulate. The ovicell is sniall and but slightly raised, 
and has a perforation at  the top. There are about 6 lateral 
rosette-plates. 

This beiongs to  a group that waB largely represented in the 
Cretaceous and Tertiary periods ; but the gems  Periteichisma of 
Koschinsky contains species not closely allied, and if a genus has 
to  be made it must be upon other grounds than those given by 
Koachinsky. 

Fossil : Cretaceous of 
Ciply, Maestricht, and Foxe j Miocene of Australia ; Pliocene, 
Italy, Sicily, Bhodes, and the Crag. 

LOC. Living : Capri, from 220 metres. 

MEMBBANIPORA PATELLABIA (Xoll) .  
Diachoris patellaria, Waters, Ann. I$ Mag. Nut. Xist. ser. B, vol. iii. 

Membranipora patellaria, Waters, Q. Journ. Geol. Sac. vol. xlvii. p. 13. 
Adriatic and Naples ; Madeira ( J .  Y. J. coll.) j Florida. Fossil : 

MEMBBANIPORA PATRLLABIA, par. MULTIJUNCTA, Waters. 
Diachoris patellaria, var. multijuncta, Waters, Ann. 4 Mag. Nut. Hi8t. 

Amphiblestrum patellariurn, MacGillivrny, Zool. Victoria, decade xii. 

Adriatic and Naples ; Victoria. 

MEMBRANIPORA PAPILLATA (Bush). 
Amphiblestrum papillaturn, Busk, Zool. Chnll. E q  pt. xxx. p. 66, 

pl. xxxiii. fig. 1. 
Membranipora trifolium, form miuor, IZincks, Ann. 4 Mag. Nit. Hiat. 

ser. 6, vol. xv. p. 256, pl. viii. fig. 7. 
I am not quite sure that the Menabranipora first described by 

Hincks from Babia, as H. trifolium form minor, is the same as  
what he subsequently figured from Tahiti under this name, but 

p. 120, pl. x. figs. 6-9. 

the Bartonian of North Italy. 

sw. 6, vol. iii. p. 120, pl. xiii. fig. 4. 

p. 70, pl. cxvii. figs. 9, 10. 
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think there is no doubt that this last is the same as the 
‘ Challenger ’ M. papillata, of which, however, the figure is some- 
what misleading. 

The British Museum specimen in the ‘ Challenger’ collection 
has the base of the opesia nearly straight and the avicularia are 
oval. I t  would appear that the avicularia are sometimes pointed 
and sometimes oval, as specimens in my collection from Tahiti 
and from “ Singapore or Philippines ” have pointed avicularia, 
whereas Hincks says that his specimen from Tahiti had oval ones. 

In my specimcn just referred to, there are 2 distal rosette- 
plates and 6 to 8 lateral ones. A specimen in the British 
Museum from Fernando Noronha seems to be this species. 

LOC. Tahiti (IT.). Station 208, ‘ Challenger ’ (Philippine 
Islands) ; Fernando Noronha. 

MEMBRANIPORA UMBONATA, Bush. 
The specimen in the British Museum collected by the ‘ Chal- 

lenger’ from Station 313 (South America), and which Busk 
cited on page 66 of his report as M. umbonata, is Nicropora 
unci fra ,  B. 

The othcr specimen cited from St. 163 a (N.S.W.) is M .  urn- 
bonala. The specimen in the British Museum Catalogue col- 
lection determined by Busk as dl. umbonata is M. unczyera. 
Although these two  species have a general resemblance, they are 
readily distinguished by examining the opesia and opercula. 

The ( Challenger ’ specimen from Station 320 (S. Atlantic) is 
about double the size of a specimen in my possession from “ W. 
Australia,” and perhaps they should be separated as varieties. 

MENBRAKIPORA QREGARTA, Heller. 
Membranipora gregaria, Heller, “Die Bryozoen dea adriatischen Meeres,” 

Vwhandl. der k.-k. z001.-601. Gesellschaft, Wien, vol. xvii. 1867, p. 98, 
pl. i. fig. 8. 

Membranipora Flemingii, var. gregaria, Waters, Ann. 4 Mag. Nut. 
Hiat. ser. 6, vol. iii. p. 122, pl. xiii. fig. 6, 

The zocecia are elongate oval, with a large triangular avicu- 
larium between the distal end of one zooecium aud the proximal 
one of the nest. The calcareous walls of the zooecia are, in the 
Naples specimen, thin and often nearly smooth or only very 
slightly crenulated. Heller calls the walls moderately thin and 
granulated in the specimens from Lagosta. The mandible is not 
curred. The ovicells are immersed, only just showing a slight 

(PI. 47. fig. 1.) 
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elevation below the avicularium, and are readily overlooked. NO 
spines. 

MEMBRANIPORA CURVIILOBTRIS, Hincks. 
Membranipora curvirostris, Hincks, Ann. 4 Mag. Nut. jFli'st. ser. 3, 

vol. ix. p, 29, pl. vii. fig. 4 ; Brit. Mar. Polyzon, p. 163, pl. xx. figs. 6, 6 ; 
Rid ly ,  Proc. Zool. Soc. 1881, p. 46. 

This and M. gregaria approach so closely to one another, that  
it seemed as if gregaria must be considered as a variety, but 
the more prominent and curved avicularium of X, curvirostris 
enables them to be separated, besides which the discovery of the 
immersed ovicellin N. gregaria further separates them. I n  the 
Naples specimen the space above the avicularium is uncovered, 
as described by Hincks, and a rosette-plate into the avicularian 
chamber is here visible. 

I have in one or two cases fouud a stout spine at  the proximal 
end of the zooxiurn, and also there may be two oral spines, but 
they very seldom occur i n  the Naples specimens, and Ridley did 
not find aiiy in those he examined from Brazil. 

MEMBRANIPORA CUILTIUOSTRIS, Hincks, Tar. (Pl. 47. fig. 12.) 
Nembranipora albida, Busk (pars), 2001. C'hall. Erp. pt. xxx. p. 63, 

pl. xv. fig. 4. 
One of the two specimens described in  the ' Challenger ' 

lteport as albida differs from the Europpan M. curvirostris in 
having smaller and less curved aviculnriii, but the curious un- 
covered space above the avicularium is equally marked, and 
except in X. p e m u n i t a  I am unaware of the occurrence of these 
spaces in any other species, and perhaps they m u d  be considered 
as aborted zocecia. As the specimen in the ' Challeuger col- 
lectioo at  the British Museum has the avicularia less curved 
than is shown in the figure in the Report, it is possible that 
Busk may have had the opportunity of examining a second 
specimen. 

My figures of this and of dI. Zineata (Pl. 47. fig. 11), also called 
M. a2bida by Busk, are prepared from sketches made when I 
examined the specimens, and are therefore perhaps a little more 
diagrammatic than if the specimens had been before me. 

Loc. 8tation 172 : Nukalofa, Tongatnbu ; 18-20 fathoms, 
coral-mud (' Challenger '). 

(Pl. 47. fig. 2.) 
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MEMBRANIPOR.~ TENUIROBTRIS, Hincks. (Pl. 47. fig. 7.) 
Membranipora tenuirostris, Winch, Ann. 4 Mug. Nut. Hist. ser. 6,  

vol. vi. p. 70, pl. ix. fig. 3 ;  Waters, Joiwn. Roy. Micro. SOC. ser. 2, 
v01. v. p. 6, PI. xiv. fig. 41 ; Quurt. Journ. Geol. Soc. vol. xlvii. p. 11. 

Membranipora Flemingii, Waters, Ann. 4 Mag. Nut. liist. ser. 5, 
vol. iii. p. 123, pl. xiii. fig. 2. 

The Naples and Rapallo specimens have not tbe spines a t  the 
side figured by Mr. I-Iincks, but there is often a small spine at 
one side below the ovicell. Instead of a bar across the avicularian 
chamber, there are two large denticles directed towards one 
another. This species does n o t  show any signs of suboral glands, 
nor have I found this structure in any of t h e  Membraniporidre, 
having cut sections of M. tenuirostris, M. pilosa, X.  inarmata, 
211. patellaria, ilf.$ustroides, Onychocella anyulosa. 

There is one large distal pore-chamber and tivo lateral ones, 
though w h i  the zouxia are very irregu1:wly placed there may be 
more, but as a rule i t  is one rosette-plate to cnch neighbour. 

LOC. Naples ; Rapallo ; Adriatic j Queen Charlotte Island ; 
Madeira. 

MEMBRANIPORA SCULPTA, XacQ. ,  var. CUCULLATA, nov. (P1. 
47. fig. 14.) 

Type. Membranipora sculpta, JlncG. Tert. I'oZyz. Vict. p. 36, pl. v. fig. 1. 
Zoarium incrusting. Zomcia irregular. more or leas oval, with 

the proximal edge often straight. Margins thick, sloping in- 
wards aud downwards, granular, sliglitly creiiulated. Avicularia 
round, vicarious, the upper part raised, formiiig n kind of cap. A 
very distinct bar across the avicularium. Ovicells prominent, 
with a large area. 

This only Reems to differ from the fossil M. sculpta, from 
Schnapper Point and Muddy Creek, in not having the avicu- 
larium sculptured and in havirig the upper part raised. The 
chitiuous parts are not preserved in the single specimen ex- 
amined. 

LOC. Charleston, South Islalid (New Zealand); scnt by Miss 
Jelly. 

MEMBRANIPORA CJRASSIMAROINATA, Hiticks. 
Nelnbrnnipora cmssimarginatrt, liincka, Ann. 4 Mag. Nut. ffist.  ser. 6, 

701. r i ,  p. 71, pl. ix. fig. 1, & ser. 6, vol. viii. p. 86. 
There are specimens from both Naples and Capri, differing, 

however, from previoug descriptions in the character of the 
ovicells, which are Rmall, cucullate, with n strong thickened 

Fossil : Bartonian of N. Italy. 

(Pl. 47. fig. 4.) 
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ridge similar to that of M. solidula, H. Hincks describes the 
ovicell as depressed in front, smooth and glossy, whereas Ortmann 
says the variety japonica has the ovicell pitted. The Naples 
apecimena have a linear depression before the ridge, and some- 
times this, and not the ridge, is distinguishable. 

Although the resemblance is not very striking a t  first, this is 
closely allied to M. solidzcla and M. papulifera, Ma&. The ovi- 
cells of Naples M. crassirnarginata, of recent European M. solidula, 
and of New Zenlnnd fossils are identical. I have previously 
united papulifera with solidula, but at that time had uot noticed 
that specimens sent from Victoria as M. p a p u l i f r a  have large 
vicarious avicularia similar to those of M. crassimarginata. We 
thus have as close allies the M. solidula of Europe and the 
212; papulifera of Australia and New Zealand (fossil and recent). 

I have just had the opportunity of examining a specimen from 
Madeira (in Mr. J. Y. Johnson's collection), which Mr. Busk 
had determined as X. irreyularis, but it turns out to be N. crassi- 
maryinata with the characteristic vicarious avicularia. Probably 
the name irregularis should be dropped. 

A poor specimeu in the ' Challenger ' collection from Stat. 1366 
(Tristan da Cunha) is probably M. crassimaryinata, but the other 
specimens of " M. crassznzarginatcc I' from the ' Challenger' are 
placed elsewhere (see M. perfrayilis). 

LOG. Naples, Capri, Villefrauche-sur-Mer, Madeira ; Tizard 
(China Sea) ; Stat. 135 ' Challenger,' Tristan da Cunha j var. 
japonica, Japan. 

MEMBRANIPORA INCEUSTANS, nom. nov. 
Membranipora crassimarginata, var. incrustans, Bzisk (para), 2001. Qall. 

Membranipora Dumerilii, Waters, Supp. Rep. Zool. Chall. Ezp. vol. xxxi. 

Zoarium incrusting. Zooecia oval, marginal border sloping 
inwards, crenulate ; immediately above each zooecium, and on 
the same level, a small avicularium with triangular mandible. 
Ovicell raised, globular. 

As already mentioned, among the ' Challenger ' specimens in 
the British Museum marked " crassimurginata " there is one poor 
specimen which would seem to be M. crassinzaryinata, but there 
are a number which are quite different. They certainly, in many 
points, resemble the fossil from New Zealand which I called 
N. Dumerilii, Aud., but now, after seeing a number of specimens, 

(Pl. 47. fig. 13.) 

Exp. pt. xxx. p. 63. 

pt. lxxix. p. la .  



ME. A. W. WATERS ON MEMBRANIPOBID6;. 6S7 

I should not unite it to N. Dunzerilii : in fact it  only-seems sepa- 
rated from M. coronatci by the avicularium not being long and 
winged, but short and triangular, correRponding with Hinck’Y 
first description of X. coronntn. The avicularium of M. coronata 
is, however, sel; very far back, which is not the case with M. in- 
crustans. It reminds us of H. levntn, Hincks (which has since 
been described by MacGillivrny * as BiJEzcstrn sericea), but that 
has thin walls, whereas in 211. incrustans the walls slope in- 
wards. 

LOG. Station 135 a : off Inaccessible Islaud, Tristan da Cunha, 
75 fathoms (‘ Challenger ’). 

MEHBRANIPOEA ARYATA (Ilnrwell). 
Biflnstru nrmata, Haszuell, “On some Polyon from the Queenslnnd Coast,” 

Proc. Linii. Soc. N. 8. Wales, vol. v. 1880, p. 38, pl. i. fig. 7. 
Membrnnipora panhoplites, Ortmann, <( Die Jqinnische B yozoenfauna,’ 

Arch.3 Nuturgesch. 1890, vol. i. p. 28, pl. ii. fig. 4. 
A specimen from Port Molle, Australia, was sent to  me marked 

M. nigrans,  Hincks. It is bilaminate, and on the side-walls there 
are numerous rosette-plates. The N. panhopl i tes  of Ortmann is 
described aud figured with the avicularia in the lower part of the 
cell, but it is easy to take the avicula&um on the distal part 
of one zoceciurn as belongiug t o  the proximal part of the next ; 
and as specimens in the British Museum from Japan marked 
“-u.panRopl i tes”  hnye the avicularia 111 the distal part, I think 
we may take it that this is usually the case. 

LOG. Port Denison, Holborn Island, 20 filth. (Xnsioell);  Port 
Molle ; Sagamibai, 40 f‘atb., Japan (Ortnzanw). 

(Pl. 47. fig. 3.) 

MEMBEANIPORA HUNS, Hincks. (PI. 48. fig. 16; PI. 49. 

NembrctniporR hians, Hinclze, Ann. 8 May. Nut. Hi8t. 8er. 6, vol. xv. 

Membrnnipora cyclops, Busk, Cat. Mar. Polyz. p. 61, pl. lxv. fig. 3. 
The expansion of the operculum beyond the chitinous ridge 

(1’1.48. fig. 16) is characteriatic, riud the upper part fits on to  a 
small shelf on the distal border of the zomcium. The N. cyclops 
of Busk has been united by various writers to  several other 
species ; but a second comparison ofthe British-Museum specimen 

figs. 15, 16.) 

p. 248, pl. vii. fig. 6. 

* “New or Little-known Polyzoa,” pt. xiii. 1889, Proo. Roy. Soc. Vict. 
n. 8. vol. ii. p. 107, pl. v. fig. 1. 
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described by Busk shows that it has this peculiar operculum and 
corresponds in other respects. Although BUEVE name has 
priority, the fact that it  has been impossible to recognize the 
species with certainty from the figure and description must be a 
suficient reason for retaining the name given by Hincks. I have 
both unilaminate and bilaminate foriiis in my collection. 

This is closely allied and probably identical with the fossil 
X. appendiculata, Reuss, as found fossil in Bairnsdale (Australia) 
and the Miocene of Europe; and in the Bairnsdale specimen 
there seems to be a slight shelf for the operculum. However, as 
we cannot be quite certain as to  some of the characters of the 
fossil, it would seem better to retain both names for the present. 

LOC. New Zealand. 

MEMBEBNIPOB A PERMUNITA, Hincks. 
I n  having the space above the avicularium unoccupied and 

destitute of a membrane i t  corresponds with 211. curvirostria, 
though in having the lamina turned downwards it corresponds 
with Jf Savartii, M. bidens, M. patellaria, &c., while the growth 
of the avicularian chamber would suggest placing i t  with Ony- 
chocella. A suggestion pade in a previous paper that this species 
is the N. Michaudiana, d’Orb., cannot now be maintained. 

I have a Rpecimen in which one avicularium has a very abnormal 
growth, as there is a double beak to the mandible, each beak 
being curved in an opposite direction, 

MEMBBWIPORA IYBRICATA (Busk). (Pl. 48. fig. 13.) 
Aniphiblestrum imbricatum, Busk, ‘Challenger ’ Rep$, vol. x. p. 65, 

I have in my collection a bilaminate or cylindrical specimen 
from Port Elizabeth (S. Africa). The small pieces at firet grow 
round a piece of seaweed, and then the growth is free and cylin- 
drical, but  perhaps as the growth increases it becomes bilaminate. 
The frontal lamina is turned directly downwards, much as in 
M. permunnita, and the membrane in which the operculiim OCCUr8 

is deeply sunk at the end of the lamina. The opening of the 
avicularium is narrow. The rosette-plates are close to the b a d  
wall, and there seem to  be four lateral plates. B. imbrtcada 
does not belong to the Chaperia group, while “ Amphiblestrum ” 
cristatum of Busk does. 

LOC. Simon’s Bay, Cape of Good Hope (Busk) ; Port Elizabeth. 

pl. xv. fig. 3. 
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ONTCHOCELLA ANGULOBA (Reuss). 
Cellepora angulosa, Reuss, Foss. Polyp, clea Wien. Tert. p. 93, pl. xi.fig. 10. 
lllembranipora antiqua, Buak, &. Journ. Micr. Soc. vol. vi. p. 2G2, 

Onychocella Marioni, Jullien, Bull. Soc. Zool. France, vol. vi. y. 7, 8: 
woodcut. 

Membranipora angulosa, JVatera, iL Eryowa i f  the Bay of Naples,” 
Ann. 4 Mag. Nat. Hist. ser. 5, vol. iii. p. I??, pl. xiii. fig. 3 ; Journ. Micr. 
SOC. ser. 2, vol. v. pl. xir. fig. 43 (mandible fignred). 

For otlier synonyms see my paper on North Italian Bryozoa, Quart. 
Journ. Geol. SOC. vol. xlvii. p. 9. 

The mandibles are winged, having a membranous expansim at 
one side, and this is also thc  case i n  t h e  foriirs described by 
Jullien as 0. Marioni and 0. Lucim. The mandibles of X. per- 
munita, H., X .  coronata, H., B’oveolaria fnlcifera, B., Xicropora 
lepida, H., are also winged. 

I n  t h e  avicularium there  is a round imperforate disk over the 
tactile organ. 

There are  14 tentacles. 
The presence of vicarious avicularia was made a leading cha- 

racter i n  Nemieschara of d‘orbigiy, and now vicarious avicularia 
are  known in M. eorbula, M .  pyruka, M. ntaderensis, X. longi- 
cornis, M. crassimarginata, M. papuli fra,  X sculpta, M. valde- 
munita, X.  pernawita, X.  velata, X.  perfragilis, X.  marginella, 
ikf .  nobilis, X.  bursaria, var. 

Joe.  Living : Mediterranean, Madcira, Mauritius ; Florida ? 
Fossil : Cretaceous and Tertiary. 

111. xx. figs. 1, 2. 

M E M n n A N I P O E A  PEBFRAGILIS (ZacG.).  (1’1. 47. figs. 15, 

Bitlustra frngilis, MacGillioray, ‘( Descr@~tioia of New Genera 4 Sp. 

Biflustra perfragilk, MacG., Zool. Vict. decade vi. p. 27, pl. Ivii, fig. 1. 
Membranipora perfragilis, IIillcks, Ann. 4 Mug. Nut. Eliat. ser. 6, 

Membranipora crassimarginata, Tar. erectn, Busk, Zool. mall. Eap. 

Amphiblestrum pcrfragile, Ortmaim, ‘I Die Japaiiische Bryozocnfnuna,” 

Membrauiporn perfiagilis, MacG., Tert. Polyzoa of Victoria, p. 39, 

It is not clear why MacGillivray changed the namefragilis t o  
perfmgilis, a i d  it would be more strictly correct t o  adhere t o  
fragilis. 

16, 17.) 

of Australian I’olyzoa,’’ 1868, Trans. R. SOC. Vict. 1.01. ix. p. 138. 

vol. xiv. p. 278, pl. viii. fig. 4. 

Pt. xxx. 1’. 63, 111. xiv. fig. 3. 

Arch. f. Xaturyesch. vol. i. 1890, p. 39, pl. ii. fig. 6. 

pl. v. figs. 10, 11. 
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The ‘ Clialleriger ’ M. crassi~narginata var. erecta is clearly 
this species, and the distal walls have the characteristic distal 
rosette-plates as found in the Auvtralian perfragilis, and have 
two lateral rosette-plates. The mounted British Museum speci- 
mens from both Stat. 162 and 151 have the aricularia as figured 
by Hincks in his description, but in none of the specimens 
in my collection do I find any, and it wns first described by 
MacGillivray without avicularia. A poor specimen in the British 
Museum collected by the ‘ Challenger ’ from Nightingale Island, 
135 c, would appear to be M. crassinaarginata, while those from 
Stat. 135 a, Inaccessible Island, also named M. crassimarginata 
var. incrustam, are quite different (see M. incrustans, p. 686). 

Ortmann describes an incrusting variety f porn Japan. 
LOG. Bass’s Straits (Mac@. 4 ChaZZ.) ; Port Phillip Heads 

(MacQ.) ; Heard Island (Indian Ocean) (ChaZZ.); Japan (Ortnz.). 
Fossil : Muddy Creek (Victoria). 

MEMBRANIPORA BUREARIA, Mac a., var. PIIILLIPENSIE, nov. 

This differs from the bursaria of FilacGillivray in having no 
‘‘ mammilliform process.” The distal end of the calcareous lamina 
is arched, forming a depression at each side covered with a mem- 
brane, and it reminds us of Nicropora. In older cells the lamina 
near the opercular end is more depressed and is marked off by a 
circular rim. The lower part of the lamina is perforated, but 
not the upper part. 

(Pl. 49. fig. 11.) 

Avicularium duckbill-shaped. 
ZOC. Port Phillip (Victoria). 

MEMBE~LNIPOEA CAPRIENBIB, sp. nOV. (PI. 47. fig. 6.) 
A small fragment from Capri has exceptionally large zooacia, 

about 0.6-07 mm., and the walls are thinner and less calcified 
than in any species with which I am acquainted. There are no 
avicularia, and only on one zocacium is there an ovicell, which is 
cap-like. This somewhat resembles the M. irregularis of 
d’orbigny, but the walls are less calcified. 

~ E M B E A N I P O E A  ELIZABETHIENEIE, Ep. nOV. (PI. 47. figs. 18,19.) 
Zoarium bilaminate. Border of the zocecia much raised, bearing 

one or two avicularia below the zooacia and others on the side. 
The avicularia on the border are short and are closed by an 
obtuse trianbwlar mandible, and there is no complete bar acrom 
the avicularium, but a tooth at  each side. Frequently the avicu- 
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Iarium on the area below the zocecium is much larger than the 
others and raised. The depressed opesia is nearly oval, but 
ntraighter on the lower edge, with the margins slightly crenulated. 
The opesia is depressed ill the same wag in M. occultata, Waters, 
M. hians, BUSIT, &c. The solid ovicell is not much raised, and 
an area is marked off by a line near the diAtal end. There are 
numerous diHtal rosette-plates and eight lateral ones. 

This is very closely allied to X .  (Poweolaria) tubigera, B., as 
in both the o p e d  opening is in pize ant1 shape about the same ; 
there arein both numerous finial1 avicularia, and frequently a large 
one below the opesia. The broad smooth ovicell is similar in both. 
~ L S  are also the lateral and distal roaette-plates, but i u  the present 
species the lateral tube (“ articulated process ”) is wanting, and 
no trace of any such structure has been found. I n  X. tubigera 
there is on the border, opposite to the tube, an irregular process, 
which is wanting in the M. eliznhethiensis, though sometimes the 
border carries small irregular elevations. The general appearance 
varies much between the older and younger zoaecia. 

Loc. Port Elizabeth. 

MEMBRANIPOEA TRIPUNCTATA, Waters.  
Nembranipora tripimctata, Waters, Quart. Journ. Geol. 8oc. vol. xxxviii. 

p. 262, pl. ix. fig. 36; Ann. Mag. Nat. Hiat. ser. 5, vol. xx. p. 184, 
pl. v. figs. 12, 18, 19,20. 

I am now able to give a more satisfactory figure of this species, 
through having made an examination of a specimen boiled in 
caustic potash. The spaces above the zocecium are avicularian 
chambers. This was first described from a small fossil specimen, 
of which the state of preservation was not very good, and as soon 
as others are found they should be examiued in order to test 
whether I was right in uniting the recent and fossil forms. 

LOC. “ N.E. Australia ”; Holborn, Broughton, and Fitzroy 
Islands (Queensland). 

(Pl. 49. fig. 18.) 

EXPLANATION OF THE PLATES. 

PLATB 47. 

Fig. 1. Memhrufiipwa gregariu, Heller. x 25. 
2. Membru?~ipmu curuirostris, Hincks. Avicularia. x 50. 
3. Membranipora armata, Ha~well. Avicularia. x 50. 
4. Membranipora crassimargimuta, Hinoks. Naples. x 25. 
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Fig. 5. Chaperia anndtcs, Mum., var. bilaminota, nov. x 25. 
6a. Do. Mandible. x 85. 
6. Mmbrawipora caprimah, sp. nov. 
7. Membranipora tenairostris, Hincks. Operculum. 
8. Chapcria aikiwlns, Manz., var. bilaminata, nov. 

9. Do. Operculurn to zoaecium. x 85. 

x 26. 

Operculum to ovieell. 
x 85. 

10. Chaperia acaiathina, Quoy k Gaimard. Operculum. x 85. 
11. Membranipora liwala (L.) ‘ Ohallenger’ Station 76, Azores. One of 

x 26. 
12. Membrasipora curvirostris, Hincks, var. ‘ Challenger ’ Station 172, 

13. Menzbranipwa i!ncrtistaias, noin. nov. ‘ Challenger ’ Station 135 a, Inac- 
Described as Membanzpora crassiniarginata, var. 

the specimens described aa M. albida. 

Nukalofa. The other specimen desoribed &R M. albida. x 25. 

cessible Island. 
inertistans. x 26. 

14. Membranipora sct&ta, Ma&., var. ciicrallata, nov. 
15. Membranipora pmjragilis, MacG. Aviculnriaii mandible. x 85. 
16. Do. Lateral wall showing rosette-plates. x 25. 
17. Do. Distal wall showing rosette-plates. x 25. 
18. Mmbranipora elizabethiensis, SP. nov. Distal rosette-plates. x 25. 
19. Do. X 25. 

x 25. 

PLATE 48. 

Figs. 1,2. Mernbranipera tehuelcha, d’Orb., var. intcrtuberculata, nov. 
Fig, 3. Membranipora g~iteizs, Hinrks. 

x 26. 
Dorsal view, interior surface, showing 

comb-like process. x 50. 
4. Do. Lateral view. x 50. 
6. Do. Oomb-like process. x 50. 
6. Membranipora tehtcelcha ($Orb.). From Angola. Front view. x 60. 
6 ~ .  Do, Distal wall, showing rosette-plates. x 85. 
7. Do. Dorsal view, interior, Rhowing spines. x 50. 
?A. Do. Spine more inagnified. 
8. Do. Lateral rosette-plntes. x 12. 
9. Mmbrainpma lineata, L. Dorsal surface, showing distal and lateral 

pore-chambers, with spines within the chambers. 
10. Flabelluris roborata (Hincks). Dorsal snrface. x 25. 
11. Do. Lateral view, showing rosette-plates. x 25. 
12. Menipea triscriata, Busk. Do. x 25. 
13. Menibraiiilma inibrienta (Bubk). From Port Elizabeth. Showing the 

‘‘ hatchet-shapecl avicularian process ” o i  er one zocecium ; the others 
are broken away, and the two rosette-plates into the avicularian 
chamber tire Been. X 50. 

x 85. 

14. Membraiiipora Lacroixii, And. Dorsal surface. x 26. 
15. Do. Operculum. x 85. 
16. i23Enzbraniporn hinns, Hincks. Operculum. x 85. 
17. Menibranipora menibranacca, L. Operculum. x 85. 
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From the Gulf of St. Lawrence. 

Showing vicarious avicularium. 

Fig. 18. Membranipwa armifera, Rincks. 
x 25. 

19. Membrauipora madmen.&, sp. nov. 

20. Membranipora corbula, Hincks. Do. x 25. 
t X 25. 

PLATE 49. 

Fig. 1. Menibraiiiporn bidens (Hag.). From Capri. x 25. 
2. Membranipora sceletos, Busk. 
3,4. Do. Spinous plates by the side of the oral aperture. 
5. Do. Frontal spine seen from the side. x 85. 
6. Do. Mandible. X 85. 
7. Flabcllaris roborata (Hincks). Section showing the position of the 

ovarium ( 0 )  and of the cellular masses (ca . ) ,  
8. Do. Cellular masses and the parenchym-threads attached to these 

passing through a rosette-plate (rq.), and also attached to the walls 
of the stomach. x 500. 

x 85. 
x 85. 

x 85. 

9. Do. Distal rosette-plate. X 85. 
10. Do. Ovarium. x 500. 
11. Membranipora bursaria, Ma&., var. phillipensia. 
12. Nemhamipora Jmtroidea, Hincks. Mandible. x 85. 
13. Membraiiipora pyrula, Hincks. Mandible. x 85. 
14. Membrai~ipora californiensia, sp. nov. 
15. Membranipora hiana, Hincks. Distal rosette-plate. x 25. 
16. Do. Lateral rosette-plate. x 25. 
17. Membran+ora mcmbranacea, L. 

18. Membraiiipora tr7ptinetata, Waters. 

x 85. 

x 85. 

Showing breaks in the side wall. 
x 25. 

x 85. 
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