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7. 0~ C~tEILOSTOMATOUS B~YOZO~ fi'om the MIDDLE LIAS. 
By ]~]DWlN A. WX;~FORD, Esq., F.G.S. (Read June 21st, 1893.) 

[PLATES V.-VII.] 

I :DESCRIBED in 1887, in my ' Notes on some Polyzoa from the Lias,' 
what then appeared to be a well-marked cyclostomatous form of 
bryozoa under the name of T~bulipora inconstans. Since then, I 
have detected aud have recently made known the presence of eheilo- 
stomatous species in the Inferior Oolite, and after long periods of 
search i have acquired more perfect specimens of the Middle Lies 
bryozoa. The exquisite preservation of these Liassic fragments enables 
me, without doubt, to carry back the presence of the sub-order another 
stage in geological time, and to add another link towards the better 
understanding of the doubtful forms of the Palaeozoic rocks. 

At first I was inclined to associate the species with d'Orbigny's 
genus Elea; but the long tubular zocecia, the orbicular as well as 
the apparently triangular apertures, the ovoid opercula, and the 
cistern-shaped cells show that  the species must be placed elsewhere. 
:Nor does the modern reading of the genus Lepr~dia allow of the 
inclusion of these forms, though there are points of relationship. 
Hence it  becomes necessary to add a new genus to an already 
over-burdened nomenclature: for this, then, I select the name 
Cisternifera, from the shape of certain giant cells found thereon. 
Their relationship to the cyclostomatous ovicell is probable. Further-  
more, in some of the so-called Di~stoloor~ in my collection from 
the Great Oolite of Oxfordshire I have detected similar ovicells 
(P1. V. figs. 14 and 15), and I should say that  those of Berenicea 
Archiaci, Haime, are undeveloped forms of kindred cells. That 
author, in his excellent monograph, writes : - - "  Des masses calcaires, 
trois ou quatre lois plus grosses que les testules, lisscs et de forme 
ovalaire, sent 6parses ~ la surface entre les testules ct dens la m~me 
direction que celles-ci. Ce sent vraisemblablement les restes des 
capsules ovariennes." " ]Iis species came from the Inferior Oolite 
of Longwy and Plappeville-les-Metz. There can be no doubt that  
a considerable section of such diastoporidian forms will need to be 
transferred to the Cheilostomata, but not until  long-continued 
search shall have yielded really good enough specimens. 

All the forms described are from the marlstone rock-bed of the 
Middle Lies (zone of Am,~onites spin(~tus), King's Sutton, North- 
amptoushire, and are in my own collection. Specimens of the type. 
form were also found in Mr. W. Lovell's quarry, when the stone 
was quarried for iron ore, by Mr. Innes Griffin, F.R.C.S. The excel- 
lence of preservation is due to the material having been enclosed in 

i Quart. Jor Geol. Soc. vol. xliii, pp. 632-636, pl. xx~. 
2 ,Descr. des ]3ryoz. Foes. de la Form. jurass.,' MSm. G6ol. Soc. France, 

s6r. 2, vol. v. (1854) p. 180, pl. iv. fig. 11. 
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concentric layers of dense ironstone, an evidence also of the early 
segregation of the iron. Equally well-preserved fossils have been 
occasionally found, the most remarkable being the leueoid sponge, 
with its delicate network of spicules, Leucandra Walfordi, described 
by Dr. G. J. Hinde (Ann. & Mag. :Nat. Hist. ser. 6, vol. iv. 1889, 
pp. 352-357 & pl. xvii.). 

CIST]~RI~IFERA, gen. nov. 

Zoarium foliaceous and bilaminate, or erect, ramose, and cylin- 
drical. Zocccia long, tubular. Aperture ovoid. Ovicell supra-oraL 
Giant cistern-cells in the zoarium. 

CISTERNI:F:ERA. INCONSTANS, Walford. (See Quart. Journ. Geol. Soc. 
vol. xliii. 1887, pp. 633-634, pl. xxv.) (PI. V. figs. 1-8, 16,17.) 

Zoarium erect, foliaceous, bilaminate, with flattened or cylindrical 
branches ; or unilaminate and irregular. 

Zocecia radiating fan.like from the base, tubular, lengthened, 
with proximal ends free. 

Secondary aperture orbicular or ovoid ; tube thin, often lengthened. 
Apertural plate, with central infundibuliform opening, clithri- 

diate in the early stage ; ovicell-tube opening at the superior border, 
ovoid operculum at the lower border (Pl. V. fig. 1). The plate is 
pitted here and there, and frequently bears raised openings on the 
right and left of the central opening. Upper lip of certain zocecia 
arched, bearing an avicularian cell (P1. u fig. Z). The ovicell-tube 
passes through the back of the zocecium, and communicates with a 
hyaline ovicell, faint traces of which are seen on the walls of the 
zocecium above (P1. V. figs. 3, 6). One or two pores below the 
lower lip (P1. V. fig. 1). 

In another specimen, from which figs. 5 and 8 are taken, the 
infundibuliform opening varies from the centre to the lower part 
of the plate, and communicates apparently with a tubule, as in the 
latter figure. 

Cistern-cells not found as yet on this form. 
The zocecia are separated by raised violet-coloured margins, and 

bear numerous serried folds down the centre. 

CISTV.R~IF~ X~CONS~A~S, FOR~A P~I~A. (P1. V. figs. 9-13.) 
Zoarium erect, foliaceous, bflaminate. Zocecia lengthened, 

tubular, radiating from the base, with long, free proximal ends. 
(1). With an acute and slightly arched upper lip, bearing an avicu- 

larian cell. Apertural plate, with a central infundibuliform opening 
and an ovicell-tube opening. 

(2). Apertural plate, with an ovoid opercular aperture near the 
lower lip, two small central perforations, and an ovicell-tube opening. 
Peristome raised, thin (P1. V. fig. 9). 

(3). Aperture ovoid, with an erect or arched rostrum proceeding 
from the back, bearing a pore at the apex. Mouth divided into two 
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unequal parts, ~he upper section fronted with tubuli, the lower and 
larger section closed by a flat plate pierced with few pores, small 
opening at the base. (P1. u fig. ].7.) 

Central and other tubuli are shown in worn cells (P1. V. fig. 12). 
Small avicularium upon the front, wall. 
Cistern-cell (P1. V. figs. 10, 11) about three times as long and broad 

as the ordinary zo0acia, with a broad spout-like process opening into 
a thick-lipped, transversely ovoid, basin-shaped recess. The whole 
resembles a spouted upright cistern in the zoarium. The spout- 
like process is sometimes above, bat more generally below the border 
of the basin into which it looks. Surface covered with pore-tubes 
like the zocecia. 

Zocceial margin of a dark purple colour, sometimes raised. Zoarial 
~urface covered with fine pore-tubes and minute spines. 

In Lepralia (?) syringo2ora , Reuss,.]~r. Waters 1 describes some 
'closures' over the aperture having a tubule in the centre similar 
to those of many Diastoloor~. It appears to be related t~ the 
infundibuliform opening in my Gisternifera. There are pores on 
each side of the central opening in Ci~ternifera, and pores on each 
side of the centre of the aperture in L. syrinf/opora, i transverse 
oral bar occurs in other forms. Busk figures an infundibuliform 
cup in his Chorizopora honolulensis, ~ but give~ the primary orifice 
a s  its origin. 

CISTERNIFERA L~CONST/LNS, I~ORMA. SECUI~DA. (P1. VI. figs. 14-22.) 

Zoarium erect, foliaceous, bilaminate. Zo~cia lengthened, tubular, 
spreading fan-like from the base, proximal ends free for one-third 
of the length. 

Secondary aperture orbicular, ovoid or shovel-shaped. In the 
latter the upper lip is raised, thin, squared, and bears two pores 
(P1. VI. figs. 15, 16, 21). 

(1). Apertural plate with central opening and pores, and ovoid 
opercular aperture at the lower lip (P1. u  fig. 14). Apertural 
plate of shovel-shaped zo~eeia variously pierced (P1. VI. figs. 15,16). 

(2). Apertural plate with sub-central, oblong aperture and 
ovicell-pores. (P1. VI. fig. 2'2.) 

(3). Apertural plate with sub-central, oval aperture and ovicell- 
tube opening. Ovicel] proceeding from the back of the cell, and 
traced on the zocecial wall at the rear. (P1. u  fig. 17.) 

The cistern-cell is thrice as long and broad as the zocecia, and 
has at the top a broad, spout-like process, opening into a transversely 
ovoid, basin-shaped recess. It  is punctulate : the ordinary zoarial 
surface is covered with larger pore-tubes. 

The zoceeia appear to be multiform, apart from the accidents of 
fossilization, which make even such good material hard ~o under- 
stand. Some have both upper and lower lips produced. The upper 
lip of the shovel-shaped zocecium extends until the apertural plate 

1 , North Italian Bryozoa,' Quart. Journ. Geol. Soc. vol. xlvii. (1891) pp. 20, 21. 
2 Busk, Report on the Polyzoa, ' Challenger' Reports, vol. x. (1884) p. 149. 

Q .J .G .S .  :No. 197. Q 
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becomes deeply recessed, and the lip ultimately bears a large, quad- 
rate recess (ovicellular). 

An infundibuliform opening occurs in the apertural plate of 
certain zocecia (P1. gI .  fig. 14). The plate is pore-pierced, and its 
lower part and the adjoining part of the lower lip often (where it is 
very thin) are broken away, leaving an irregular triangular opening. 

Mouth often divided by a transverse bar. (P1. gI .  fig. 22.) 

CIS~,R~IF~A I~rco~srA~rs, FOR~X ~,~IA. (Pi. V. figs. 18-21; P1. gI .  
figs. 1-4.) 

Zoarium foliaceous, bilaminate. Zoceeia lengthened, tubular, 
proximal ends free for nearly one-half of the length. 

Apertural plate with ovicell-tube opening and ovoid opercular 
aperture near the lower lip, which is sometimes indented. (P1. V. 
~g. 18.) 

Upper lip arched and lengthened, with ovicell-tube, or ending in 
a thin, squared, vertical, plate-like process pierced with two pores 
(P1. VI. fig. 1). OviceU-tube passing through the back and com- 
municating with part of an ovicell traced on the wall of the 
zooecium above (P1. gI .  fig. 1). A mitre-shaped ovicell with a pore 
at the summit is figured (P1. VI. fig. 4). 

At the top of the zoarium one of the immature zocecia has the 
upper part covered with a perforated curtain, analogous to the 
perforated front of the form figured in P1. gI. fig. 3. 

CIST~IrEr~ I~CO~STA~S, r O ~ ,  a~XRTA. (P1. gI .  figs. 5-13.) 
Zoarium encrusting. Zooecia spreading fan-like from the base, 

and looking towards the upper zoarial surface: tubular, and with 
proximal ends free for nearly one-half of the length, marginal 
zomcia nearly immersed. 

Zocecia with lip arched above an oviccll-tube; centrally a pore- 
tube rounded or irregularly sub-quadrate, bearing a spherical 
granular mass pierced with fine pores. Aperture ovoid, with a plain 
ovoid operculum near the lower lip. (P1. VI. figs. 5, 6, 7.) 

A ribbon-like septal loop occupies the central part of a zocecium 
and makes an irregular cell or cup in the mouth (PI. VI. figs. 9, 12). 
I t  seems to be a further development of the central tube. 

Worn cells show a central tubule, the base of the central tube. 

CIsr~m~Ir~mt CT.AVSA, sp. nov. (P1. VII. figs. 1-11.) 
Zoarium erect, ramose, branches cylindrical or flattened. Zo~eeia 

lengthened, tubular, with free proximal ends. 
Aperture orbicular or ovoid, peristome elevated. 
(1). Apertural plate with ovoid ovicell-opening and oblong oper- 

cular aperture at the-lower border, the intervening area with 
tubuli. (PI. VII. figs.i2, 3, 4, 9.) 

(2). Apertural plate pierced with tubuli in the upper part, with 
an oblong ovoid opercular aperture at the lower border. Ovicell- 
tube springing out of the back of the zomcium, certain zooecia 
ending in a triangular apex with a pore at the summit. (PI. VII. 
fig. 5.) 
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Traces of an erect, hyaline, globose ovicell are present rarely on 
the wall of the zoeecium above. (P1. VII .  fig. 6.) 

Cistern-cell about thrice the length and breadth of the common 
zocecia, occupying their place in the zoarium, vertical, ending in a 
broad, spout-like process, without recess or lower opening. (P1. VII.  
fig. 7.) Surface covered with the protruding ends of surface-pores 
like the zoarium. 

[:Further study has enabled me to discover a primary plate, 
pierced with one opening of varying shape, or with several segments. 
I t  is deep-seated, and the termination or sub-termination of the 
zocecial tube is closed with the apertural plate. Presumably from 
the primary plate arises the central tubule, on the upper side of 
which are the various tubes and septal divisions making up and 
leading to the inner part of the ovicell (one sees the outer or supra- 
oral part of the oviccll traced on the zocecial wall). Below the 
central tubule is what I take to be the true zooecial tube which 
opens within the mouth: Apparently it turns outwards with the 
closing up of the mouth by the mouth-plate with the infundibu- 
]iform opening, and merges into and becomes a labial aperture. A 
scutum (or lip-pore) is traced on the under lip, but it and the con- 
nected part  of the apertural plate are generally broken away; see 
P1. VII .  figs. 13, 14. The spherical bodies borne on the tubule of 
forma ~uarta appear to be reproductive. I have been greatly aided 
by the study of specimens such as Liripora, of i ). H. MacGillivray, 
kindly given to me by :Miss E. C. Jelly, whom few surpass in 
knowledge of bryozoa. The study of the Australian forms 
which :Mr. P. H. :MacGillivray has worked out so we]l is a clue 
to the study of the Jurassic types, for the bryozoan fauna, like the 
general Jurassic fauna, finds kindred ibrms in Australian seas.--  
January 24th, 1894.] 

In a Diastoporidian form from the Inferior Oolite (Pea Grit) of 
Selsey t t i l l ,  given to me by :Mr. Charles Upton, of Stonehouse, I 
have noticed similar giant or cistern-cells. 

The beautifully-preserved terminations of the surface-pores are 
shown in P1. VII .  fig. 15. 

In many instances the zo(ecia figxlred are from one zoarium. 

EXPLANATION OF PLATES V.-VII. 
Pr,A~ V. 

:Fig. 1. Cisternifera i.nconstans, gen. & sp. nov. Zocecium with infundibuliforra 
opening, aperture, a,nd labial pore. X 60. 

2. ,, ,, Zocecium with ~vicularian cell and broken 
apertural plate. • 60. 

3, 6 . . . . .  Zocecia with tracery of supra-oral ovicell. • 60. 
4, 5, 8 . . . . .  Zocecia. • 60. 
7. ,, , Top of zocecium, showing the central tubule. 

• 
9 . . . . .  for ma29rima. Zocecium with apertural plate 

and aperture. • 
10, 11 . . . . . . . .  Cistern-cells. X 60. 
12. , . . . . .  Zoeecium with tubule. • 60. 
13. ,, . . . .  ~'ith apertural plate. • 60. 

~ 2  
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Figs. 14, 15. Zo0eeia and cistern-cells of so-called 1)iastopora, from the Great 
Oolite. • 50. 

16,17. Cisternifera inconstans. Zocecia (?) with apertural plates. • 60. 
18. ,, ,, forma tertia, with recessed apertural 

plate and openings. • 60. 
19, 20, 21. , . . . . .  Zocecia. l~igs. 19 & 20 

with oral bar. • 60. 

1)LAT~, VI. 

1, 4. Cisternif era inconstans, forma tertia. 

3 ,  ~, , ,  ~ 

5. CisterniJera inconstans, forma quarta. 

6, 7 . . . . . . .  

8,10,11. , . . . . .  
9,12 . . . . . . .  

14, 18 . . . . .  forma  secu~da. 

l~igs. 

15,16,19, 21 . . . . . . .  
17 . . . . . . .  

Figs. 

20. ,, ,, ,, 
2"2. ,, ,, ,, 

Zocecia with traces of supra-oral 
ovieell. X 60. 

Zocecium. X 60. 
with perforated curtain over 

mouth of zocecium. X 60. 
Zoceeium with spherical body 

covering tubule. X60. 
Zoceeia with apertural plates and 

labial aperture. X 60. 
Zocceia. X 60. 
Zo~cia with tubules developed 

�9 into ]oops. • 
Zoarium. X 25. 
Zocecia with apertural plates and 

labial apertures. • 60. 
Shovel-shaped zocecia. • 60. 
Zoceeium with traces of ovicell. 

X60. 
Zoceeium. • 60. 
Zoceeium with apeleural plate. 

• 

PLATE VII. 
1, 5, 6. Gistern~fera clausa, gen. & sp. nov. Zoceeia showing traces of 

supra-oral ovieell. • 60. 
2, 3, 4, 9. ,, ,, Zocecia with apertural plate, ovoid aperture. 

• 
7 . . . . .  Cistern-cell with spout-like opening. • 60. 
8. ,, ,, Zocecium showing the position of the ovieell- 

tube from above. • 60. 
11 . . . . .  Zoarium. • 14. 
10, 12. ,, inoonstans. Cistern-cells (fig. 10 shows young cell). 

xlO0. 
13, 14. ,, ,, Zoceeia showing labial aperture. X 60. 
15. ,, ,, Showing the terminations of the surface- 

pores. X 200. 
16. ,, i~constans. X 14. 
17. ,, vlausa. X 14. 

:DIscUSSTO~T. 

Dr .  G. J .  l t i~ )~ ,  w i s h e d  to  call  a t t e n t i o n  to  t he  r e m a r k a b l y  
pe r fec t  c o n d i t i o n  of p r e s e r v a t i o n  of  t he  de l ica te  b ryozoa  desc r ibed  
by the  A u t h o r ,  w h i c h  a p p e a r e d  to have  r e su l t ed  f r o m  t h e i r  h a v i n g  
been  enc losed  in t he  in t e r io r  of f e r r u g i n o u s  n o d u l a r  masses ,  m u c h  in  
t h e  same  w a y  as the  fine m a t e r i a l  in  t he  i n t e r i o r  of Cha lk  f l ints .  
I n  the  s ame  m a t e r i a l  t he  A u t h o r  h a d  also d i scovered  some equa l ly  
per fec t ,  a l m o s t  microscopic  ca lc isponges ,  w h i c h  he  ( t h e  speake r )  h a d  
desc r ibed .  
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