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wooded cone of about 40 feet high was situated in the crater ; this 
was dissipated in 1812, and since that time none has been visible ; the 
depth of the water is not known ; the walls of the crater arc so steep, 
that it is very difficult and dangerous of access. 

6. Notes on FossiL ZOOPHYTESf0uT/d in the DeFosits described by 
DR. FITTON in his Memoir entitled " k  STRATIGRAPHICAL AC- 
COUNT of the SECTION from ATHERFIELD to ROCKEN END *." 
By WILLIAM LONSDALE, F.G.S. 

See PLATES IV. and V. 

THE fossil to be first noticed is apparently not included in the 
stratigraphical lists or table published in the Quarterly Journal of 
the Geological Society of London. It  consists of small amorphous 
masses attached at the base, from which in one instance extended a 
thin layer (P1. IV. fig. 1) ; and it is composed chiefly of irregularly ar- 
ranged ridges with adjacent hollows, the whole surface being indented 
by small pits and furrows, some of which are shallow, but others 
penetrate to a greater depth (fig. 2) ; the intermediate apparently 
solid portions have also minute pores (fig. 2), the terminations, it 
is presumed, of similar openings detectable in transparent slices 
of the interior and even in opake sections, and which cannot be 
regarded either as distinct tubuli or as mouths of ceils. Internally 
the  fossil presents numerous lacun~ (fig. 3), the downwards exten- 
sion of the surface-pits. Some of them are circular, but they are more 
often unequal in shape and size, and occasionally blended together ; 
they have no direct boundary, and frequently exhibit a greater or less 
degree of cloudiness, due apparently to a structural substratum. In 
some portions of an intersection they abound, while in other parts 
they are few in number or wanting. The intervals consist of an 
opake-white matter, not reducible to any distinct texture by the 
powers used in the examination (a Codrington lens and a Hooker's 
microscope); but it occasionally incloses an irregular network, 
formed of very minute fibres, and not unlike in texture the reticula- 
tion of horny sponges (fig. 4). This structure is also exposed in some 
of the lacunae. The opake intervals are penetrated by the micro- 
scopic pores before-mentioned. These leading component parts 
prove, that nothing strictly identical with the abdominal cavities of 
Anthozoa and Bryozoa is recognisable in the Atherfield fossil ; while 
they justify its being assigned to the class Amorphozoa. 

The materials of which the solid portions of recent sponges are 
constructed, and their modes of combination, are known to var~ 

* Read January 22, 1845. Published in the Quarterly Journal, August 1847, 
voL ~i. p. 289 e~ seq. At p. 318, a "CelIepora (same as at Farringdon)" is men- 
tioned among the organic remains from "Sandown Bay and coast near Shanklin." 
No specimen of that fossil was included in the collections submitted to examina- 
tion ; and it is not possible that those about to be described could have been as- 
signed to the genus Cellepora. 
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greatly. Many are stated to consist solely of a horny network*, 
but the detection by Mr. Bowerbank of siliceous spieula in eorneous 
spongest  renders doubtful to what extent horny fibres may occur 
unaccompanied by earthy secretions. M. Milne-Edwards had pre- 
viously announced the existence in,?p, carbonaria of a "r~seau eorn~ 
hdrisse de petits spicules siliceux ; and in the Alcyonium papillosum 
of Lamarck, of a corneous network with calcareous spicula $. Similar 
bodies had long claimed attention § ; but their true nature was appa- 
rently not understood until Dr. Grant investigated the characters of 
the  sponges of the Frith of Forth and other coasts II- In one great 
tribe he announced that " t h e  axis is entirely calcareous, and soluble 
with effervescence in acids " (op. tit. vol. xiv. p. 336), and that in 
very many others " t h e  fibres are composed of minute siliceous tubes" 
(p. 337). In addition, however, to these decidedly mineral struc- 
tures, M. Milne-Edwards has shown that  earthy constituents are 
combined in sponges in many other states: in Sp. penicillosa, the 
filaments "renferment  dans leur substance un pen de carbonate de 
c h a u x ¶  ;"  also in Sp. calyx (p. 556) ; while in Sp.pennatula "cos 
filaments" cornd " sont solidifi6s par du carbonate de ehaux. Par- 
enchyme hdrissd de petits spicules silieeux" (p. 560-56 l )  ; and @p. 
juniperina, he says, is composed of "un r(~seau cornd, dont les fila- 
mens s'dlargissent beaucoup dans leurs points de soudure, et sont en- 
tourds d'une multitude de petits spicules de siliee et de quelques 

anulations caleaires" (p. 563-4) ;  lastly, for the Sp..fragilis of 
ontagu**, Dr. Johnston "has founded on his own and Mr. Bower- 

bank's observations the genus Dyseidea3~, in consequence of the 
grains of sand, which Montagu had also noticed. The conipiler of 
this notice is not aware whether the species just  mentioned have 
been recently arranged under distinct names ; but it is well known 
that  Dr. Fleming$$ proposed the terms Halichondria and Grantia 
for sponges respectively composed of siliceous or calcareous spieula 
(op. e/t. pp. 520, 524), while he retained the word STongia for the 
species which have a decidedly eorneous framework. These "ge-  
nera," however, have been regarded by Dr. Grant as "orders§§,"  and 

* Consult Lamarek, 2nd Ed. vol. ii. p. 543 el seq., nos. 7, 9, 11, 12, 45, 46, 48, 
54, 63, 73, 114. 

t Annals Nat. Hist. vol. vii. p. 129, 1841 ; and Trans. Geol. Soc. 2nd ser. vol. vi. 
p. 182 note. 

++ Lamarck, 2nd Ed. vol. ii. p. 546, No. 20, p. 604-5, No. 23, 1836. 
§ Consult Ellis, Nat. Hist. Corallines, 1754, Sponges, No. 2 ; Ellis and Solander, 

Zoophytes, 1786, tab. 58. fig. 4, or Lamouroux's Exp. Mdthod. tab. 58. fig. 4 : also 
Montaipl, Essay on British Sponges, Worn. Trans. vol. ii. p. 93 el seq., particularly 
pp. 93, 116, 88, 89, 95, 97 and 99. 

II Edin. Phil. Journ. vol. xiii. pp. 94, 333, and vol. xiv. pp. 113, 336, 1825-26. 
¶ Lamarck, 2nd Ed. tome ii. p. 548 ; consult also p. 540. 

• ** Wernerian Trans. vol. ii. p. 114. pl. 14. fig. 1, 2. 
J't History of British Sponges, pp. 185, 187-190, pl. 13. fig. 6, pl. 14. fig. 4, 1842. 
:~$ History of British Animals, 1828. Dr. Grant has proposed Halina and Hali- 

clona for siliceous sponges, as quoted by Dr. Johnston, op. ell. p. 88, and M. de 
Blainville, Halispongia, Man. d'Actinologie, p. 532, 1830, 1834 : for Grantia, Dr. 
Grant has also proposed Leucalia, and Leuconia (apud Dr. Johnston, p. 172), while 
De Blainville has applied to the same bodies Calcispongia (op. cir. p. 530). 

§§ Todd's British Annual for 1838, p. 268. 
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in an able article on Spongiadm by another authority, they are con- 
sidered as families*. It  is also now admitted, that the composition of 
Amorphozoa is not a sufficient basis for genera; but that the ar- 
rangement of the skeleton, and the form and distribution of the orifices 
and pores, as well as the habitat, should be considered ; likewise when 
possible, the nature of the gelatinous matter with the characters of 
the ova, and many other points, will be readily suggested to the mind 
of the experienced student. The freshwater body S.pongilla has 
been by one authority united generically with marine Halichondria% 
solely on account of its siliceous skeleton ; a union, however, which 
has not been adopted. These remarks on the known component 
parts of sponges have been considered necessary in an attempt to 
approximate towards a knowledge of the Atherfield tbssil. 

A flake of that body dissolved completely in diluted muriatic 
acid, so far as the magnifying powers employed could be trusted ; 
due care being also taken to discard adventitious particles; and it 
was not until a portion of the fluid had evaporated, that anything 
resembling spicula could be detected. The m~eroseopie needles then 
visible were however regarded only as minute crystals of selenite, 
due to a slight impurity in the acid. This rough experiment, in 
conjunction with the detected structures, leads, therefore, te the in- 
ference, that the fossil was originally a calcareous sponge ; and that 
among existing known Amorphozoa, it resembles most nearly the 
genus Grantia, if mineral composition were admitted a sufficient 
basis on which ail agreement could be founded. In the dense nature 
of the opake portion, a similarity may be also noticed with Grantia 
compressa, especially when squeezed fragments of that species are 
examined conjointly with sections or transparent slices of the Ather- 
field organic remain, and each is viewed under the same low mag- 
nifier; but when the power is sufficiently increased and applied 
successively to the recent and extinct body, the former is shown to 
consist of very conspicuous trifid spicula, while the latter retains its 
minutely granular appearance; Grantia, moreover, is described as 
wholly destitute of a network $, while in the Atherfield fossil such 
a structure was clearly observed, independent of the general calca- 
reous composition, though its true nature is not presumed to have 
been ascertained. The characters of the large or excurrent canals 
in the greensand sponge differ markedly from the equivalent aper- 
tures in Grantia compressa and similarly formed species; but in 
others which are crustaceous, as G. coriacea, there is a seeming re- 
semblance ; nevertheless, the apparent nature of the calcareous matter, 
and the existence of a fibrous reticulation, forbid, it is conceived, a 
generic identification. The union of a corneous network and calca- 
reous spicula in the _41cyonium papillosum of Lamarck has been 
already mentioned; but supposing that the fossil under consideration 

* Penny Cyelopmdia, vol. xxii. p. 376, col. 1, 1842. 
-[- Hist. Brit. Animals, p. 524. 
++ Johnston, Brit. Sponges, p. 8; consult also Dr. Grant's original memoir, 

Edinb. Phil. Journ. vol. xiv. p. 339, 1826. 
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should prove when fully investigated to have such a composition, 
still it could not be regarded as a true ~41cgonium, that term having 
been adopted by Pallas, and subsequently retained by Cuvier, M. 
Milne-Edwards and other great authorities for certain tentaeulated 
Anthozoa*. 

For certain fossil Amorphozoa, Prof. Goldfusst adopted the terms 
.4chilleum, Manon and Tragos from Schweigger $, who had borrowed 
them from Pliny§. Schweigger apparently regarded the three 
genera as solely corneous, one of his characteristics for the whole 
group being "calx  nulla" (foe. cir.). For his type of Achilleum he 
adopted with Pliny ("ex quo penicilli") the ordinary sponge of 
commerce; for that of Manon, the Sp. oeulata of Esper]l, a Euro- 
pean species, and identified by Dr. Johnston¶ with the Halichondria 
palmata of Dr. Fleming** ; while for Tragos he gives T. incrustaas, 
Alcyonium incrustans of Espe r t t  , considered by Dr. Johnston to be 
the well-known "bread-sponge," or Halichondria panicea$~. Two 
out of the three genera have therefore, according to Schweigger's 
types, a mineral (siliceous) skeleton, and the other, the sponge of 
commerce, has an intermixture of earthy with corneous materials. 
M. Goldfuss's characters for ztchilleum (op. cir. p. l)  agree with 
those given in the ' Beobachtungen,' as well as his notices of Manon 
and Tragos, embodying however in the permanent structures the 
large apertures alluded to by his predecessors in the superficial ge- 
latinous or subgelatinous matter. From this statement it is plain 
that the Atherfield fossil, having a decidedly calcareous composition, 
cannot be generically identified with the _/lchilleum, Manon or Tra#os 
of Schweigger; and Prof. Goldfuss not having alluded to the pro- 
bable composition of the fossils assigned by him to those genera, 
though from his adopting the characters previously given, he possibly 
regarded the original constitution to have been corneous, it might he 
deemed  justifiable to reject, in the present case, those names without 
farther inquiry. Moreover, the author of the article "Spongiad~e," 
before-mentioned, rightly observes, "Very few of the genera adopted 
from Schweigger, Goldfuss and others, can be considered at all suffi- 
ciently determined, because the constituent structures of the fossil 

* Consult M. Milne-Edwards's Memoir "Sur les Alcyons proprement dits," 
Ann. des Sc. Nat. 2nd series, Zool., tome iv. 1835, or Recherches sur les Polypes, 
Mere. "sur les Alcyons," p. 1 et seq., 1838 ; also 2nd Ed. Lamarck, ii. pp. 598, 
631 note, 1836. 

t Petrefacta, &c., pp. 1, 2, 12 et seq., 1826-1833. 
:~ Beobachtungen auf Naturhistorischeu Reisen, 1819, Systematic Table VII. 
§ " Spongiarum tria genera aceepimns : spissum ac pr~edurum et asperum, tragos 

id vocatur : spissum et mollius, manon : tenue densumque, ex quo penicilli, Achil- 
leum." (Hist. Nat. Ed. Harduini, fol. tom. i. p. 529, or lib. ix. cap. xlv. sec. 69, 
1723.) 

II Pflanzenthierc &c., 1791-1794, Zweyter Theil, s. 180, Spongla, pl. 1. 
¶ Hist. Brit. Sponges, p. 92-93. pl. 2. 
** Hist. Brit. Animals, p. 523. 
J~" Op. c/t. Alcy. tab. 15 apud Sehweiggcr. Consult also Lamarck, 2nd Ed. ii. 

p. 603, no. 16. 
~ Hist. Brit. Sp. p. 122; Hist. Brit. Anita. p. 520. 
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masses on which alone they can be justly founded, have, in most 
cases, been altogether left unexamined*." M. de Blainville having, 
however, adopted Manon and Tragost, and M. Milne-Edwards$, 
with hesitation, the three genera, solely for fossil Amorphozoa, as 
well as M. Roemer§ with certain modifications, and M. Geinitz II, the 
terms ~chilleum, Manon and Tra#os have acquired a peculiar signi- 
fication; and it is a duty to ascertain, so far as is possible, what are 
the essential structures of the bodies referred to them, and whether 
the Atherfield sponge can be identified generically or specifically with 
any of those fossils. It  is advisable to begin with Tra#o~. 

1. The characters of that group (Petrefact. p. 12) are dense fibres, 
and distinct, scattered, surface-openings; but M. Goldfuss in his 
Addenda (p. 243, 1833) considers Tragos to be equivalent with the 
Chenendopora of Lamouroux¶ ;  and he identifies T. aeetaSulum** 
with Ch. fungiformis. This generic determination is proposed by 
M. de Blainville'H- also for T. pezizoides (p1. 5. fig. 8) and T. patella 
(pl. 5. fig. 10) ; and by M. Milne-Edwards$$ for T. radiatum (p1.35. 
fig. 3) and T. rugosum (pl. 35. fig. 4). Chenendopora is stated to 
be distinguished by a funnel-form, with pores or cellules on its 
internal surface, characters exhibited more or less distinctly by the 
fossils just mentioned, and by T. reticulatum (pl. 35. fig. 5) as well 
as by T. verrueosum (p1. 35. fig. 6). These structures are clearly in- 
sufficient, to the extent known, to be the basis of a genus ; neverthe- 
less .they indicate a certain, uniform, physiological property in all the 
specms enumerated, except perhaps in the body represented by fig. 1. 
pl. 35 ; and it is believed that those fossils should not be generically 
united to the others described under the term Tragos. Whether  
they are in part or wholly identifiable with Chenendopora, no evi- 
dence is at present accessible. It  is sufficient for this inquiry to 
state, that the Atherfield fossil differs in every leading particular from 
those Amorphozoa, and from Chenond. fungiformis, so far as figures 
or descriptions can be trusted. Of the remaining eight species, 
Goldfuss himself  refers T. eapitatum, a Bensburg production, to 
Stromatopora polymorpha, which is found in the Eifel (pp. 13, 243 
and 215) as well as at the former locality; T. hippoeastanum he 
says is doubtful, being founded on imperfect casts (p. 13) ; and T. 
pisiforme (p. 12) he considers may be the young of T. stellatum 
(2.14, where Manon is mentioned apparently by mistake ; compare 

* Penny Cyclop. vol. xxii. p. 376, col. 1, 1842. 
t Man. d'Actinol, pp. 542, 543. 
++ 2nd Ed. Lamarck, ii. pp. 576, 587, 609. 
§ Verst. Norddeutsch. Kreidegebirges, Erste Liefemng, p. 2-3, 1840. 
II Charakteristik der Petrefacten des siichsisch-bShmischen Kreidegebirges, 

p. 96, 1839-1842. Refer also to G~ia yon Sachsen, p. 132, 1843. The genera have 
probably been adopted by many other authorities, unknown to the compiler of 
this notice, or inaccessible to him, as Von Hagenow and Bronn, quoted by Roemer. 

¶ Exposition M~thodique, p. 77. tab. 75. fig. 9-10, 1821. 
** Petrel pp. 13, 243, pl. 5. fig. 9, and p. 95, pl. 35. fig. 1. The locality Eifel, 

given in p. 13, is stated in p. 95 to be an error ; consult also Index, p. 252. 
Man. d'Actinol, p. 543. 

÷.++ 2nd Edit. Lamarck, ii. p. 611-612. 
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pl. 5. fig. 5, and pl. 30. fig. 1, with pl. 30. fig. 2) ; leaving but five 
species, and even this small group wants unity of characters* ; also 
strict conformity with the leading definition of the genus. T. de- 
f o r m e t  (pl. 5. fig. 3) and T. ru#osum (fig. 4), not very dissimilar 
bodies, and both found in the same formation as well as at the same 
locality (p. 12), exhibit most nearly the required structures, which 
differ however from those of the Atherfield fossil ; and the other spe- 
cies are still nmre unlike that body. 

2. Marion, according to Goldfuss, consists of a laeunose fbrous 
mass, with large circumscribed openings on the surface (p. 2) ; and 
M. l~oemer (olo. eit. p. 2) describes the genus as composed of 
variously formed masses, consisting of a trellis-like web, or bent and 
anastomosed fibres, and having oil the upper surface round or oval 
openings with projecting edges. He discards from his characteris- 
tics an external thick dense layer, conceiving that the generic separa- 
tion between Manon and Achilleum should rather depend upon the 
nature of the network. Of  the ten species described by Goldfuss 
(pp. 2, 94, 220), M. favosum (pl. 1. fig. 11) is removed by himself 
to  CyathophyUum quadrigeminum (p. 243) ; M. eribrosum (pl. 1. 
fig. 10) from the Eifel is possibly a fragment of M. Goldfuss's Astr~ea 
porosa (pl. 21. fig. 7), also from the same district;  M. ~tellatum 
(pl. 1. fig. 9 )  is considered by M. de Blainville (op. cir. p. 543) and 
M. Milne-Edwards (Lamk. ii. p. 589) as referable to true Aleyonia or 
Lobulari~e, and consequently as not belonging to the class Amorpho- 
zoa, while M. marginatum and )tl. impressum (pl. 34. fig. 9, 10) 
are separated from the genus by M. Edwards (OLO. cir. p. 588-9) on 
account of their quadrangular network S . Of the five remaining 
species, only M. tubuliferum (pl. 1. fig. 5) and M. pulvinarium (pl. 1. 
fig. 6, Maestricht ; pl. 29. fig. 7, Esscn), apparently possess the re- 
quired genetic structures, though under the latter term possibly two 
species have been included. Distinct circumscribed apertures more- 
over are not limited to Manon, and they do but characterise certain 
stages of growth among ~kmorphozoa generally§. I f  specimens 
exhibiting a different condition of development were alone examined, 
they might be excluded from the genus, l~especting the other three 
species, M. eaTitatum (pl. 1. fig. 4) is stated to have a few small 
openings (p. 2) ;  while in the fossils included under the term M. 
peziza II and derived from three formations, the apertures present 
diversities of structure not referable to relative conditions, resembling 

* Consult pl. 5. figs. 3, 4 and 11, pl. 30. fig. 2, also pl. 30. fig. 4. 
t Tragos deforrae has been accidentally misquoted for 7". tuberosum in a notice 

on the Lymnorea of Lamouroux (Lamk. ii. p. 612 ; Goldfuss, pp. 16, 84 and 243). 
$ Consult also that author's observations on Sp. bombycina, &c. (OLO. at. p. 540), 

and S1a. calyx, p. 556. Parkinson in his 'Organic Remains,' col. ii. pl. 7. fig. 8, has 
delineated certain "cruciform spines," found on the surface of a Swiss fossil 
(p. 93-95) represented in fig. 9. A comparison with Goldfuss's figures 9 e, 10 c, 
(pl. 34) almost justifies the inference that the "spines" formed part of a similar 
network. 

§ Consult figures 8 b, 8 c, pl. 29. of Goldfuss as illustrative of different condi- 
tions of fig. 8 a. 

II Pl. 1. figs. 7, 8, Maestricht ; pl. 5. fig. 1, Essen ; pl. 29. fig. 8, Maestricht ; 
pl. 34. fig. 8, Jurakalk of Streitberg, Hattheim, Gingen and Regensburg, p. 94. 



1848.] LONSDALE ON FOSSIL ZOOPHYTES.  51 

in some specimens (pl. 1. figs. 7, 8, pl. 5. fig. 1) more the larger 
openings of ordinary eorneous sponges than of those in Manon, while 
in the " adult"  variety (pl. 29. fig. 8) they exhibit peculiarities not 
easily assignable to the specimens just noticed ; and in the example 
delineated in pl. 34. fig. 8, they are as well circumscribed and simple 
in nature as in M. tubulife~m or M. marginatum (pl. 34. fig. 9). 
Lastly, it would be difficult to separate generically M. piriforme 
(pl. 65. fig. 10) from Siphoniaficu, (pl. 65. fig. 14) or S. punctata 
(fig. 13), the slight central depression marking probably nothing 
but a very aged condition. These observations, though limited to 
one or two characters, and derived solely from figures or descriptions, 
justify, it is conceived, the belief that the fossils assigned in the work 
quoted to Manon, possess great diversity of characters, and require 
long study by a skilful physiologist before their true nature can be 
rightly understood. It  may however be stated, that no structural 
agreement with the Atherfield fossil could be detected in any in- 
stance ; and a comparison of the specimens examined with M. Roe- 
mer's delineations of the genus (op. cit. pl. 1) will satisfy the ob- 
server, that in those cases likewise there is no identity of composition. 

3. The characters assigned to Achilleum by Goldfuss are, " stirps 
polymorpha, affixa, e fibris retieulatis laeunosa" (p. l)  ; and Herr 
Roemer states, that the polymorphous bodies consist of a trellis of 
round or straight fibres with knots at the junction-points ; and that 
they have no special apertures (02o. cit. p. 2). M. de Blainville passes 
over the genus in silence (Man. d'Aet, p. 530) ; and M. Milne-Ed- 
wards, adopting all the species retained by Goldfuss, conceives " q u i  
paraissent ~tre des dponges proprement dites" (Lamk. ii. p. 576). 
The structures on which the genus is established deserve great atten- 
t ion--a  simple network without any special apertures. Dr. Johnston 
says, " Many sponges are entirely destitute of oscula" (Brit. Sponges, 
p. 13) ; but  it must not be inferred from this expression, that excurrent 
streams are denied in those cases*. On the contrary, the seeming 
absence of such openings should lead to a careful research respecting 
the means by which their functions are performed ; and new data for 
accurate determinations may result from the inquiry. Dr. Grant has  
satisfactorily shown the manner in which the want of scattered oscula 
is compensated in Grantia compre~,a by the great central cavity t ; 
and the necessity in certain species of Halichondria for their general 
distribution S . He has likewise successfully combated the opinion, 
that water may be imbibed and ejected through the same osculum in 
ordinary sponges §. Should bodies apparently allied to Amorphozoa 
be discovered, in which the twofold operation is performed through 
one aperture, then it will become necessary to propose for their re- 

* Consult Dr. Grant's Memoir on Sponges, Edinb. Phil. Journ. voL xiii. p. 334, 
and vol. xiv. p. 117, 1825-6. 

t Ed. Phil. Journ. vol. xiii. p. 334 ; Lectures, Univ. Coll. Lond.; Lancet, vol. i. 
1833-34, No. 531. p. 199. 

Ed. Phil. Journ. vol. xiii. pp. 106, 334-5 ; also Todd's British Annual for 1838, 
p. 267, fig. 2. 

§ Ed. Phil. Journ. vol. xiii. p. 105-107, p. 333 el seq., vol. xiv. p. 117 et seq. 
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ception an order perhaps in Anthozoa ; and should a deeply skilled 
physiologist detect among fossils, evidences that the functions of the 
living bodies were performed by peculiar processes, then also it will 
become possible to establish on a sure basis genera or higher groups, 
according to the nature of the detected properties. 

Respecting the species of Aehilleum enumerated by M. Goldfuss, 
-4. dubium (pl. 1. fig. 2) has been rejected by him (p. 243) ; and 
additional information is requisite regarding .4. 91omeratum (pl. 1. 
fig. 1) as well as .4. Morchella (pl. 29. fig. 6), before their nature 
can be surmised, although M. Roemer states (op. cir. p. 2), that the  
latter has a regular trellis-web visible to the unassisted eye : A..fun- 
giforme (pl. 1. fig. 3) presents channels and apparently minor pores 
very analogous to those of common horny sponges, and therefore 
does not conform to the characters of the genus : .4. eario,um (pl. 34. 
fig. 6) displays (fig. 6 b mag.) a curious resemblance to the corneous 
recent Sp. cellulosa*; but fig. 6 a shows cylindrical cavities, the 
round deep piercing holes noticed in the description, and stated to 
penetrate lengthwise and transversely, and to have occasionally a 
regular distribution (p. 94). Should those cavities be truly struc- 
tural, they would indicate great peculiarities in the living body, and 
remove the fossil from this genus. .4. truaeatum (pl. 34. fig. 3) in 
its enlarged representation (3 b) has a composition not very different 
from that of fig. 6 b, except that the interspaces between the cavities 
are wider and admit of a more complicated reticulation ; but fig. 3 a 
is totally destitute of the deep-piercing holes of .4. eario,um: it 
would be difficult also to suppose that the minor meshes represent 
incurrent openings, and the larger apertures excurrent channels, there 
being no evident relative proportion between the two structures. 
This species therefore, if rightly understood, approaches more nearly 
than the preceding to the composition assigned to Achilleum : .4. 
tubero,um (pl. 34. fig. 4) has likewise apparently a simple network. 
.4. eheirotonum (pl. 29. fig. 5), .4. murieatum (pl. 31. fig. 3), and 
-4. eaneellatum (pl. 34. fig. 5), have also no visible special apertures, 
independent of the reticulated meshes ; but the web is peculiar, dif- 
fering somewhat in each species, though maintaining a general con- 
formity. I t  is not very dissimilar from that which Manon mar#inatum 
or M. impressum (pl. 34. fig. 9, & fig. 10 b, e) would display, if stript 
altogether of the dense lamina, and if the preserved surface was be- 
yond the range of the shallow oscula (pp. 94, 95) ; but there are no 
data for assuming that any analogous outer structure existed in 
Goldfuss's three species of Achilleum. Whether those fossils may 
be taken as types of the genus must depend on a minute and thorough 
examination of specimens, full descriptions, and the consent of com- 
petent authorities. For the present Achilleum must be regarded as 
a zoological term of doubtful signification. 

One species of the genus, .4. eostatum t (M/luster), remains to be 

* Ellis and Solander's Zoophytes, or Lamouroux's Exp. M6thod. pl. 54. fig. 1 & 2, 
nat. size : also Esper's Pflanzenthiere, Sponges, tab. 60. 

t Goldfuss's Petrefacten, p. 94, pl. 34. f. 7, from the middle beds of the Jura- 
kalk near Streitberg. 
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noticed, and it has been reserved for a more direct comparison, be- 
cause it is the only figured organic body known to the author which 
apparently partakes of the structures and mode of growth of the 
Atherfield fossil. The natural size of M. Goldfuss's example of A. 
eostatum (loe. cir.) is four lines, or nearly that of a specimen of the 
Atherfield fossil presented to the Geological Society by Capt. Ibbetson, 
F.G.S. The Streitberg sponge is described (p. 94) as almost hemi- 
spherical, and to be distinguished by nine projecting ribs, which 
radiate from the apex to the base, and always widen downwards. 
The web is stated to consist of thick, curled, loosely interwoven fibres, 
and waved rind-like laminve are mentioned as occurring near the base. 
A comparison of the Atherfield fossil (fig. 1) with M. Goldfuss's en- 
larged representation, and with his description, will establish an almost 
perfect general agreement, due allowance being made for the simple 
radiation of the ribs in one case, and for the contorted distribution in 
the other. Viewed under an ordinary pocket-lens, the Atherfield 

~ roduction will be found to be indented and pitted similarly to that of 
treitberg (Goldf. pl. 34. fig. 7) ; and at the base of a fine specimen 

in Dr. Fitton's cabinet was noticed a largely-developed thin lamina 
(fig. 1). A distinction exists between the two fossils in the degree 
of downward thickening in the ribs; but this want of conformity, as 
well as the different arrangement of that structure, can be considered 
but specific variations. M. Goldfuss clearly regarded the secondary 
ridges as fibres, and the lacunm as meshes; in the Atherfield speci- 
mens however, and from apparent analogy most probably in those 
found near Streitberg, the secondary ribs are not simple but com- 
pound structures, pierced by minute pores, and the lacunm are inter- 
blended or circumscribed channels. From what has been already 
stated, it is evident that the Atherfield sponge does not possess the 
characteristics of Tragos, Manon, or Achilleum, nor can it be referred 
to any other genus known to the describer. It is therefore proposed 
to distinguish the English Amorphozoon by the term Conis (xdves, 
~ulvis), in allusion to the apparent pulverulent condition of the cal- 
careous matter ; and it is further proposed to include under the same 
generic name, but provisionally, Ach. eostatum (C. costata). 

CONIS, n. g. 
Gen. char.--Fixed, polymorphous, formed of variously-disposed ridges, 

blended towards the base into a uniform mass ; the whole surface 
of the ribs and intervals lacunose, or indented by vertical and con- 
necting channels: spaces between lacunae minutely porous: con- 
stituent material calcareous, very finely grained (?), including a 
fibrous reticulation. 

CONIS CONTORTUPLICATA, n. sp. 

(PLATE IV. fig. 1 to 4.) 
Spec. ehar.--Ridges variously twisted and anastomosed, irregular 

in form ; the lacunae or channels, invisible to the unassisted eye*, 
* It is perhaps requisite to state, that a Codrington lens or a Hooker's micro- 

scope was found necessary in attempting to ascertain the structures of this fossil. 
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generally numerous ; intermediate spaces opake-white ; pores very 
minute ; fibrous structure microscopic, meshes irregular, fibres more 
or less cm-ved, variable in character. 

The largest specimen (fig. 1) submitted to examination was irre- 
gular in form ; its extreme length was rather more than seven lines, 
breadth six lines, and thickness or height three and a half  lines. I t  
had been attached when living to an unequal surface by a thin layer, 
which extended beyond the base of the united ridges. The nature 
of this lamina was not clearly detectable, but it appeared to be inti- 
mately connected with the spongeous structure which sometimes ex- 
tended over it, and in one part to have a striped surface with lacun~ 
or pits, similar to what was clearly exhibited in an indubitable por- 
tion of the fossil. The specimens were in general so intimately united 
to the sandy matrix, that it was almost impossible to obtain mechani- 
cally a clean, perfect exterior. So far as ascertained, it consisted of 
opake matter, more or less discoloured, and not a trace was detected 
of a dense or distinct surface-layer. Fractured portions exhibited an 
opake-white snbstance, and translucent spots of calcareous spar, 
which marked the inward range of the lacunae or channels. Polished 
sections and transparent slices (fig. 3) displayed a similar general 
construction. Of the minuter textures some remarks will be found 
in subsequent paragraphs. 

In the two perfect specimens, as well as in the fragments examined, 
the ribs or ridges (fig. l )  showed not the slightest approach to the 
regularity of the Streitberg species, or to a development from a deter- 
mined centre, but the greatest irregularity in the mode of growth ; 
and their outline, in place of being uniformly curved, was more or less 
tuberculated or conical ; and their sides, so far from thickening sym- 
metrically downwards, were often almost perpendicular, and the in- 
crease was frequently unequal on opposite sides, or in different por- 
tions of even the same side. These discrepancies are believed to indi- 
cate something more than varieties of a species. 

It  has been already stated, that the opake matter was not redu- 
cible, by the powers employed, to distinct spicula, but l~reserved an 
a arentl, y ranular texture under lenses which exhibited not merel PP g ~ . Y 
the spicula of Granti~e and Halichondri~, but most fully then-pecu- 
liarities of form. That the matter was an original secretion, and not 
an infiltered calcareous sediment, was inferred from its not filling the 
immediately adjacent lacunae ; while the calcareous spar, which chiefly 
occupied those cavities, was unadulterated by the argillaceous or other 
finer particles of the overlying matrix. The minute particles visible, 
in greater or less number, in many of the lacunae, and often giving 
them a cloudy aspect, were similar in nature to those which composed 
the surrounding dense substance, and were assigned, as well as an 
occasionally evident diminution in the size of the hollows, to progress- 
ive secretions dependent upon the changed wants of the living body 
during its upwards or outwards extension. In colour the matter 
resembled that of the solid portions of calcareous Anthozoa, and the 
texture was not very dissimilar from what may be noticed in tertiary 
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corals--a point not unworthy of attention in attempting to ascertain 
the natural kingdom to which a spongoid body belonged. 

The reticulated fibres were not visible, except in transparent slices, 
and not always in such sections. They were most conspicuous in 
some of the larger lacunae or channels, and where the opacity of the 
interspaces was least (fig. 4) ; but they were also detectable in the 
denser portions. Under a power just stlfficient to render them visible, 
the fibres appeared like dark reticulated filaments ; but even in that 
apparent condition, bright points or lines were discernible in their 
substance, and they became more marked with a higher magnifier. 
How far those appearances v~ere due to optical illusion no opinion is 
hazarded; but of the existence of a delicate fibrous reticulation, in- 
dependent of the general calcareous matter, there was seemingly good 
evidence. It was further inferred, that the reticulations were not 
horizontal extensions of tubuli connected with the minor pores, as 
they ranged across the less-clouded large lacunae, and had an inde- 
pendent composition ; whereas the pores appeared to be simple per- 
forations in the calcareous matter. The true nature of the network 
is, however, left for the development of more competent observers. 

The minor pores (fig. 2), one of the most interesting structures in 
Amorphozoa, were detectable by a Codrington lens in external sur- 
faces. Whether they penetrated inwardly, in a direct or tortuous 
course, no good evidence was obtained; nor if they communicated 
with the large lacunm. Thin slices on glass, when viewed with the 
higher powers of a Hooker's microscope, armed with a plated reflector, 
exhibited very many translucent or transparent specks, not referable 
to accidental abrasions, being often well-defined, and they were con- 
sidered as internal extensions of the pores detectable on the surface. 
So far as the very limited knowledge of the observer justified a con- 
clusion, those microscopic channels resembled much more the im- 
bibing pores of mineral than of corneous sponges, and those of Grantise 
rather than of Halichondrim. 

The lacunae, believed to have performed the functions of excurrent 
canals in sponges, presented on the surface, as before stated, irregular 
pits (fig. 2), often perfectly circumscribed with clear surrounding 
areas ; but they were occasionally united by shallow furrows. Inter- 
nally their existence was abundantly shown, both in polished sections 
and thin slices (fig. 3), as well as in rough fractures ; but it was not 
ascertained whether they preserved, in their inward course, an undi- 
vided character, or were branched. Though in general very nume- 
rous, they were occasionally less plentiful and small, and in some 
portions wanting; but the difference in size, as well as the total 
absence, was ascribed to progressive filling-up as the growth of a 
specimen rendered them of less importance or unnecessary in those 
portions, and not to primary conditions of development. Their trans- 
verse outline (fig. 3) was very irregular, and it had no definite boun- 
dary, the margin being clearly formed of the fine granular matter 
which penetrated more or less within their area ; and often a gradually- 
increased opakeness was shown, according as the eye ranged from 
the open channel. The reticulated structure was frequently very 
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marked within their area, reminding the observer of the network 
progressively formed within the excurrent channels of corneous 
sponges. In one of the thin slices which were obtained, the cavities 
had a partial tendency to an elongated form, in consequence of a more 
vertical intersection, but the range was in no case sufficient to assist 
in determining the inward characters of the channels. 

Dark waved lines in one section proved that accidentally-destroyed 
surfaces had been covered by lateral extensions from adjacent living 
portions. 

The second fossil to be considered is apparently the Iteteropora 
of the published lists*, specimens procured for the describer from 
the Council of the Geological Society, by Dr. Fitton, having that 
generic name on their tablet ; but this coral is not the one previously 
believed to have been assigned to the genus. In the collection with 
which the author was first favoured, no specimen of the present fos- 
sil was included ; and it was inferred, that another without a label 
was the Heteropora of the lists (op. cit. p. 327*,Chisma furcillatum). 

The coral to be examined is branched (P1. IV. fig. 5) ; and the 
w * hole surface is beset with two varieties of pores (fig. 5 )--one,  well- 
defined and circular, and surrounded, when perfect, by a projecting 
margin ; the other smaller, and variable in form, margin not raised : 
internally (fig. 6) the coral consists of tubes more or less distant and 
divergent, being continuations of the circular surface-apertures ; and 
they are crossed at unequal distances by transverse laminve (6*) : be- 
tween the tubes is a cellular structure, represented on the surface by 
the minor pores, and disposed in layers, which may be separated me- 
chanically (fig. 7, 8), and are rendered visible in weathered surfaces 
(fig. 5). 

Heteropora was proposed by M. de BlainvilleT for three Maestricht 
fossils which M. Goldfuss had included in his genus Ceriopora$. 
The essential characters given by its proposer consist in the surface 
having "cellules de deux sortes, les unes bien plus grands que les 
autres ;" and the lobes or branches are stated to be composed " d e  
couches enveloppantes." (loe. cir.) M. de Blainville however says, 
that he had never examined a species in detail (analyse'). Milne- 
Edwards §, in his remarks on the genus, considers the minor pores not 
to be the apertures of cells, but " d e s  pores pratiquds clans les patois 
des cellules, dont les grands trous seraient les ouvertures ovales, struc- 
ture dont on volt beaucoup d'exemples parmi les Eschares," &c. 
He nevertheless adopted the genus, and removed to it the MiUepora 
dumetosa and M. conifera of Lamouroux []. Many other authorities 
have retained the genus, with two sorts of cells or pores as the essen- 
tial character. 

• Quarterly Journal Geological Society, vol. iii. No. for August 1847, p. 296, 
"Heteropora • ?" p. 302, "Heteropora." 

t Manuel d'Actinologie, p. 417, 1830-1834. 
Petrefacten, C. cryptopora, p. 33. pl. 10. fig. 3 ; C. anornalopora, p. 33. pl. 10. 

fig. 5 ; and C. diehotoma, p. 34. pl. 10. fig. 9. 
§ Lamarek, 2nd edit. tome ii. p. 317, 1836. 
II Exposition Mdthodique, p. 87. pl. 82. fig. 7, 8 ; and pl. 83. fig. 6, 7. 
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Were the lower greensand fossil to be studied solely with reference 
to the surface, little doubt might be entertained respecting the cor- 
rectness of the published determination; but it is necessary to in- 
quire what may be the internal composition of the typical species of 
Heteropora, and the amount of agreement with the English coral. 
Of  M. Goldfuss's figures, only one exhibits a distinct interior; and, 
unfortunately, it was not drawn from the same specimen as that 
which supplied the enlarged surface ; but the coral, H. anomalopora, 
is stated, as well as H. cryptopora (Petrel. p. 33), to consist of 
tubes. Of  the composition of the third, H. dichotoma, no informa- 
tion is clearly afforded in the figures, and it is not alluded to in the 
descriptions. The two first species may however be admitted to be 
tubular and not cellular corals; and from M. Goldfuss's figure 5 b 
(pl. 10) it may be inferred, that the larger openings are only termi- 
nations of tubes. As respects the minor pores, the great uniformity 
of size represented in the delineations quoted (fig. 3c and fig. 5 e0, and 
the equality in the dimensions of the large aperture as well as the 
distinctness of character in each case, impress the belief that the 
minor openings can hardly be regarded as young interpolations, but 
that they belonged, as M. Milne-Edwards suggests, to a peculiar, 
subordinate structure. M. Lamouroux's two species of Millepora* 
exhibit however, in the enlarged representation, so great a diversity 
of size in the openings, and want of separableness into two sets, that 
there is no difficulty in supposing the smaller may be the mouths of 
young tubest .  Again, in the fossil described by M. Roemer under 
the term Heteropora verrucosa$, the secondary apertures have so 
symmetrical an arrangement, that they imply very distinctive pro- 
perties in the inhabiting polypi;  while in some of the Heteroporm 
beautifully figured in M. Michelin's work §, the minor pores greatly 
resemble lacume, and, therefore, indicate other peculiarities in the 
constructing animal. It  is not necessary to allude to additional ex- 
amples, enough having been given to show that "two sorts of pores" 
are an insufficient basis for a genus. Two of the fossils described in 
these notices, the one under consideration, and Siphodictyum gracile, 
possess most markedly large and minor apertures, but so far from 
being referable to one genus, they belong to widely-distinguished 
classes. Nevertheless, M. de Blainville was fully justified in sepa- 
rating the three fossils from Ceriopora; but it remains to be ascer- 
tained whether they are to be received as types of one genus or of 
more than one. 

The character, "couches enveloppds," is not insisted upon by M. de 
Blainville, being borrowed from Prof. Goldfuss's description of Cerio- 
pora (Petrel. p. 32) ; as the lower greensand coral however possesses 
such a structure, it must not be passed over in silence. The term 

* @. cir. ~. 82. fig. 8, pl. 83. fig. 7. 
t M. Michelin has described under the terms Ceriopora dumetosa and C. toni- 

/era, fossils which he identifies with Lamouroux's Milleporm, and the figures have 
only one kind of pores. Iconog. Zoophyt. p. 245. pl. 57. fig. 7 a, b ; fig. 8 a, b. 

Verst. Norddeuts. Kreidegeb. tab. 5. fig. 26 a,b. 
§ Iconographie Zoophytologique, pl. 57. figs. 2, 3, 4. 

F 2  
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has been applied to two different modes of composition :--one, in 
which tubes springing from a centre form successively funnel-shaped 
layers or rows, the newest being developed within the one which 
preceded it, as in the fossil represented in Goldfuss's figure 4e, pl. 27 
(Calamopora polymorpha) ; while by the other mode, the newest layer 
is constructed without the next older, constituting a cylindrical cr~lst, 
the whole mass being composed of concentric layers. Figure 13, 
pl. 10 (Ceriopora tubiporaeea) of the ' Petrefacten,' exhibits appa- 
rently such a structure (consult p. 35). Both those fossils M. de 
Blainville removed to Lamarck's Alveolites, which, he states, as well 
as that authority, is composed of layers enveloping one another (Man. 
d'Aetinol, p. 404). If  the structure exists in the original species of 
Heteropora, it probably conformed to the funnel-shaped plan (Pe- 
trel. pl. 10. fig. 5 b) ; whereas in the lower greensand fossil it exhibits 
concentric layers. In MM. Koch and Dunker's work on the oolitic 
formations of northern Germanyt, a coral referred to 11eteropora 
displays in one of its illustrative figures (pl. 6. fig. 14 c) a concentric 
composition closely resembling that observable in some fractured 
branches of the English fossil (fig. 9 nob.) ; and it possesses a diversity 
of size in tile pores. Whether that body has an aggregate of essential 
structures similar to that of the one under examination, no opinion 
can be hazarded ; but supposing such an identity eould be established, 
and it is not impossible, still, so far from the two fossils being distinct 
species of Heteropora, it would be necessary to sever the German pro- 
duetion from the genus. Again, the Cerlopora tubi_poraeea of Gold- 
fuss (pl. 10. fig. 13) alluded to before, displays in the transverse section 
a concentric composition closely resembling that shown in transverse 
slices of the lower greensand coral (fig. 10) ; but in the figures quoted, 
only one sort of aperture is delineated, and there are no proofs of 
continuous tubular cavities. M. de Blainrille removed Cer. tubipo- 
raeea to Alveolites, as already stated; but it is not necessary to in- 
quire if the fossil under discussion belong to the same genus ; because, 
whether the second species described by Lamarck (A1. suborbieularis, 
t. ii. p.  286), the first being of a doubtful nature, or the recent spe- 
cies (AI. inerustans, p. 287, no. 4), be assumed as the type, neither 
of them has the structures of the Isle of Wight coral. 

As a summary of differences between Heteropora and the subject 
of this notice, it may be stated, that ill the tubes of 1t. anomalopora 
not a trace of transverse laminae is shown, nor are such plates alluded 
to in the descriptions of any species; whereas, in the specimens re- 
presented by fig. 6 and 6", they are often very conspicuous : the cha- 
racter expressed by M. Goldfuss's figure 5 is that of the tube of an 
Ascidiaal polype ; while the laminae in the section woldd intimate an 
Anthozoan inhabitant. Whatever may be the nature of the minor 
pores in Heteropora, they clearly belong to a peeuliar, cellular struc- 
ture in the greensand fossil : differences in the enveloping layers have 
been already mentioned; but it must be added, that in the English 
coral the concentric character is due to a cellular composition ar- 

t Beitr~ige zur Kenntniss des Norddeutschen Oolithgebildes, &c., 4to, 1837. 
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ranged in more or less regular rows (fig. 6), which are separable me- 
chanically with smooth surfaces (fig. 7, 8). Conceiving that these 
distinctions justify an altered assignment, and not having been able 
to discover an aggregate of similar structures in any genus known to 
him, the describer proposes to designate the greensand coral by the 
terml Choristot~etalum (Xo~ptar~s, 8eparabilis, r~rakov, lamina), in alla- 
sion to the separable layers between the tubes. 

CHORISTOPETALUM, n.g. 
Gen. char.--Branched or encrusting: surface beset with apertures of 

two kinds,--one the terminations of tubular, abdominal cavities,-- 
the other smaller and connected with an intermediate cellular struc- 
ture : abdominal cavities crossed by transverse laminm, no lamellm 
or furrows ; adjacent tubes more or less distant : interspace occupied 
by separable layers, perforated by pores : young cavities produced 
between the pre-existing. 

CHORISTOPETALUM IMPAR, n. sp. 

(Pr.. IV. fig. 5 to 11.) 

Sl~eC. char.--Unequally branched, or encrusting : apertures of abdo- 
minal cavities raised,-- of the cellular pores immersed ; no order of 
arrangement in the openings, nor numerical proportion between the 
large and small : abdominal cavities nearly vertical or slightly diver- 
gent in the axis of the branches, almost horizontal in the outer zone ; 
distance between transverse laminae variable : interspace dividing the 
cavities very small in the axis of the branches, often considerable in 
the outer zone ; composition and range of cellular layers unequal. 

As respects detailed remarks on the series of specimens submitted 
to examination, the manner of growth primarily demands attention ; 
and it is best to consider first, the nature of the normal or branched 
mode. No example was afforded in the collections of a base or of 
a perfect upper extremity; but sufficient proofs that the plan of 
branching varied considerab!y. One instance exhibited a marked 
tendency to regular bifurcations (fig. 5) ;  another had a principal 
stem with lateral off-shoots; while in some cases it was impossible 
to reduce the ramifications to any plan. There was also no uniformity 
in the distance between either the bifurcations or the lateral shoots. 
The process which attended the branching was not satisfactorily 
shown in the sections obtained; but if it was rightly understood 
(fig. 6), there occurred, at the point where, the abdominal cavities di- 
verged outwards, a considerable development of additional hollows, 
which assumed immediately the nature of a new axis, but less in dia- 
meter than that of the parent stem. How far the diverging cavities 
entered into the composition of the off-set was not visible ; but it is 
presumed, from the dichotomous specimen, that they contributed, for 
a limited extent, to its composition : and a similar inference it is con- 
ceived may be drawn respecting the instances of irregular off-shoots 
generally. The branches gradually increased in thickness downwards ; 



70 PROCEEDINGS OF THE GEOLOGICAL SOCIETY. [ J u n e  14, 

but the apertures of the cavities maintained throughout the same 
character and relative surface-position or amount of protrusion, due 
allowance being made for the state of preservation. This description 
of increase deserves attention, as one means towards forming a correct 
determination of the class to which an obscure fossil may belong. In 
certain Bryozoa, as Itorne~'a, a great downward thickening also oc- 
c u r s ;  but the visceral cavities, which at the upper extremity of a 
branch or main stem project considerably, are progressively immerged 
by externnl additions to the surrounding interspaees ; and this surface- 
change depends on the viscera occupying permanently the same situa- 
tion in the cavity, which, being once perfected, is not afterwards 
lengthened. On the contrary, among Anthozoa of similar branched 
modes of growth, the digestive organs occupy successively a higher 
position, forming generally below them a thin plate or a complicated 
structure; and they are thus enabled to maintain constantly the 
same relation with respect to the general surface, the cavity being 
extended proportionably. Allusion has been already made more than 
once to the existence of transverse plates in Choristo~etalum impar; 
and in the character of the abdominal apertures is an additional con- 
firmation of the fossil being a true Anthozoon ; while Heteropora has 
been placed by general consent among the Bryozoa. 

Respecting the parasitical mode of development, satisfactory evi- 
dence was afforded by a translucent slice of a specimen whicla had 
surrounded a well-defined apparently testaceous tube: that the en- 
veloped body was not the sheath of a perforating mollusk, was evident 
from the characters about to be noticed. Immediately on the tube 
was an irregular layer of an indistinct nature, but plainly the base of 
the coral ; and upon it rested, in some places, more or less conform- 
ably, abdominal cavities, which, after a limited but variable range, 
inclined upwards or outwards : occasionally the hollows assumed al- 
most at once a position vertical to the base; and a few, distinct cir- 
cles marked, it was conceived, transverse sections of tubes, which had 
taken a contrary line of growth : in one part also a decided faseiculus 
or branch-like group sprung from the base, but it did not extend to 
the surface, being overlaid by a confused aggregate of structures. 
The coral zone throughout its whole circuit and breadth abounded 
with indications of disturbed growth, with unconformable extensions 
over portions which had been accidentally destroyed : in some places 
likewise the abdominal cavities had a zigzag form ; the whole amount 
of irregularities dearly indicating that the polypes had founded their 
edifice upon an unstable basis. I Iad this section been examined by 
itself, the coral might have been considered as an Aseidian zoophyte 
referable to the family Tubuliporidse*. Many however apparently 
obscure signs of structure, and which might have been disregarded if  
seen alone, became with the aid of more satisfactory evidence im- 
portant prooI~ of the fossil's true nature, and supported a different 
conclusion. In the best-developed abdominal cavities a transverse 

* Consult M. Milne-Edwards's enlarged figure of Tubulipora verruearia, Ann. 
Se. Nat., 2nd Ser., Zool., tome viii. pl. 12. fig. 1 b, 1838 ; or Recherehes sur les 
Polyp¢s, &c. 
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plate was occasionally detected, agreeing with those fully exposed in 
the vertical slice of a branched specimen ; while the absence of such 
a lamina in many cavities only accords with what frequently occurs 
in fossil Anthozoa, and has even led to a statement of their total 
absence. Again, in one portion of the coral zone a cellular structure 
was clearly shown between the visceral hollows, and distinguishable 
from intersected tubes by irregularity of form, and more or less 
marked approach to the arrangement of the layers in other slices. 
Still further, in a vertical translucent section was noticed an overlying 
or unconformable development, perfectly resembling those so abun- 
dant in the parasitic section. 

The surface-characters varied according to the amount of preser- 
vation, and the state of development at the time of the animal's de- 
struction. Respecting worn conditions no remarks are necessary; 
but attention must be solicited to variations due to different states of 
growth. The whole surface occasionally exhibited an irregular net- 
work, and the apertures of the abdominal cavities could not always 
be easily separated from the cellular composition. This indistinct- 
ness was ascribed to the specimen having lost its vitality while a 
cellular layer was forming, and the upper laminm of the cells had not 
been produced. In cases of a tolerably preserved, mature surface 
(fig. 1 l), the larger openings had a raised, bold rim, but the second- 
ary were small, sometimes almost inconspicuous, and depressed. It 
will be shown in a subsequent paragraph, that layers separated me- 
chanically exhibited similar characters, proving that the condition 
last-mentioned indicated a periodical perfecting of composition. 

Among the internal structures, the abdominal cavities first claim 
attention. Their great uniformity of dimension and considerable 
range, as well as slight divergence in the axis of the branch, with a 
sudden, almost horizontal course in the outer zone, were well-shown 
in vertical sections (fig. 6);  and similar characters were clearly 
deducible from transverse slices (fig. 9, 10). The simple cross- 
laminm were very often wanting, as already stated, but they occurred 
in sufficient number to prove, that they formed one of the essential 
structures of the coral. The interspace between the plates was va- 
riable, but always considerable and unoccupied (fig. 6*);  and no 
marked difference was noticed between the laminae and intervals of 
the axis and those of the outer zone (fig. 6). There was no accord- 
ance in position in adjacent cavities (fig. 6*) ; and when the range 
agreed with that of the upper or lower lamina of a eoncerrltric la.yer, 
the coincidence was evidently accidental. Similar transverse lammm 
with clear interspaces are well known to occur in the recent Heliopora 
ccerulea and _Pocillopora damicornis ; also in Favosites Gothlandica 
and many other extinct corals ; but always with an aggregate of struc- 
tures different from that of Choristopetalum impar. In polished, opake 
sections the boundary of the cavities appeared to be thick, and those 
of adjacent cavities united ; but in translucent slices, the thick wall 
was shown to have a complex texture, which became markedly cel- 
lular, where the intervals between the abdominal hollows increased ; 
and even in the central axis the boundaries were divided by a fine, 
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bright line, more or less continuous. The composition of the wall 
was not satisfactorily ascertained; but in roughly fractured sections, 
which afforded occasionally a limited portion of a cavity unoccupied 
by calcareous spar, minute foramina were visible. 

The nature of the intermediate structure must next be noticed. A 
fine, bright line (fig. 6), separating the walls of adjacent cavities 
in the central area, has just been mentioned. It was not always 
equally distinct, in consequence of structural interference; and it 
was frequently crossed by filaments or laminae ; occasionally also in 
some sections by a bolder band, which had a symmetrical arrange- 
ment, and formed an apparently continuous arch. In transverse sec- 
tions of the central area, the fine line was less evident, yet detectable. 
The passage of this delicate interspace from the axis to the outer 
zone was often obscured, but cases of decided increase of breadth 
occurred as well as of more prominent cross-filaments, which gave 
the interval a cellular character. The equivalent space in the outer 
zone was often narrow and clouded ; but the degree of opacity was 
unequal, and where least, small, slightly translucent intervals were 
separated by darker lines ; while in a transverse slice also with nearly 
approximated abdominal cavities, simple or circular lines formed a 
complete, intermediate, cellular structure. In some cases, the inter- 
vals with a decided composition were clearly continuous with those 
which separated the cavities in the central area. Where the space 
between the visceral hollows was considerable (fig. 6), it consisted of 
small, bright areas, sometimes oval, but more frequently of indefinite 
form, and surrounded by opake lines; occasionally these areas or 
cells were arranged in definite rows, parallel to the exterior of the 
branch, with a strong upper and lower continuous boundary; the 
latter structure however was not always conspicuous, and in many 
cases inclosed more than one row of cells. The natural surface of a 
specimen has been stated to exhibit, under certain conditions of 
growth, a general network; and its irregular meshes clearly occu- 
pied the same position relative to the abdominal ca~4ties as that of 
the cells just mentioned : a branch likewise purposely worn down, as 
nearly parallel to the exterior as possible, and without penetrating 
beyond the outer zone, exhibited a similar network. The boundary 
of the meshes or cells in both the natural and exposed surfaces was 
continuous and thick, forming a perfectly surrounding wall, which 
with the upper and lower laminm completely encompassed the areas. 
It is inferred, from the cross-filaments in the fine intervals of the 
axis, that those narrow spaces were cellular as well as the more am- 
ple, and, therefore, that the occasional cloudiness before-mentioned 
was due to the plane of intersection passing through or close to the 
side-walls. With respect to the communications between the abdo- 
minal cavities and the cells, and among the latter, where numerous, 
it is sufficient to allude to the microscopic pores, already mentioned, 
in the periphery of the visceral hollows, and to state, that similar 
foramina, or bright specks representatives of them, were noticed in 
the opake interspaces. 

The concentric layers shown in fractured or weathered specimens 
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(fig. 5) next demand consideration ; but it is to the characters which 
they exhibit in prepared sections (fig. 6) and mechanically-parted sur- 
faces (fig. 7, 8) that attention must be chiefly confined. The struc- 
ture was not noticed in the central area of one vertical slice (fig. 6) ; 
but in another (fig. 6"), which displayed that portion of a branch to 
a much greater extent, it formed a series of arched lines of unequal 
curvature, and apparently continuous; but in many instances the 
layer did not extend across the abdominal cavity ; and where it did, 
there was generally a slight cloudiness, as if  a film of the wall or inter- 
cellular structure had been included in the section: occasionally also 
a transverse plate coincided in position with the curve. The greatest 
distance between the centre of tile arches never exceeded half  a line, 
and was often much less, while it gradually decreased as the lines 
bent downwards and entered the outer zone. In that portion of the 
coral, so far as could be ascertained (fig. 6), the concentric layers were 
never far apart ; and this difference between the middle and surround- 
ing areas apparently depended on the cylindrical mode of growth, the 
upward development far exceeding the transverse. It  may be further 
remarked, that in the axis of the coral, the digestive organs had little 
to nourish except the periphery of the cavity and themselves, the 
intermediate structure being very small ; whereas in the outer zone, 
there was always a considerable amount of cellular composition ; and, 
it is believed, that this unequal demand necessarily allowed but a slow 
increase of outward to upward extension. Vertical or transverse slices 
afforded however no evidence of the actual nature of the concentric 
layers, as they exhibited not a sign of a bflaminated composition. 
Accidental cross-fractures gave sometimes a central boss (fig. 9), con- 
sisting of a smooth, apparently solid network with open meshes;  the 
former evidently representing one of the arches of the axis ; and the 
latter proving that the concentric layer did not extend across the 
abdominal cavities : moreover the smoothness showed, that the par- 
tition had coincided with naturally separating surfaces. Minute 
foramina not referable to young cavities were detectable in the sub- 
stance of the network. Severed layers of the outer zone gave still 
more satisfactory signs of composition ; and in one instance (fig. 7, 8) 
the parted upper and lower laminae were preserved. First, as respects 
the upper surface of the lower plate (fig. 7). The general surface 
was more or less uneven, but smooth, or exhibited not the least trace 
of having been structurally united to the upper lamina ; there were 
also no projecting lines, like fractured edges of a reticulation. The 
larger or abdominal openings were circular or oval, and had often a 
raised margin;  while the smaller apertures, sometimes minute, had 
likewise a tendency to a round outline, but the margins were de- 
pressed: and between the openings a furrow was occasionally detect- 
able, marking, it was believed, the boundary of the subjacent cell. 
The trader surface of the upper lamina (fig. 8) presented structural 
counterparts to those just mentioned--the abdominal apertures being 
generally sunk, and the margin of the minor frequently raised ; there 
were also traces of projecting lines answering to the fnrrows in the 
lower plate. These corresponding structures showed that the superior 
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lamina had been moulded on the inferior, without being united to it ; 
a pause having clearly intervened between the perfecting of one plate 
and the secreting of the other ; and the adaptation in the irregulari- 
ties, or in the projections and depressions, would account for a bi- 
fold composition not being visible in thin slices. Tile characters of 
the minor openings would lead likewise to the inference, that those 
apertures were, for a time at least, not wholly closed ; but afforded a 
direct, often a large means of communicating between successive 
layers. Among existing corals the ~4nthophyllum musicale of Ehren. 
berg * possesses a celhflar intermediate structure; but the cells or 
vesicles have no similar foramina in their upper and lower laminae, nor 
are they arranged in rows separable mechanically as in Choristopeta[um 
impar ; the whole composition being an irregular aggregate of vesi- 
cular cavities, and produced, according to Ehrenberg, by appendages 
of the mantle (op. cit. Gem Char. p. 89). On the contrary, it is 
believed, that the membrane, which secreted the outer surface of the 
raised margin of the abdominal cavity, did not range far beyond that 
structure, as it would be difficult to conceive, i f  an extension of the 
mantle alone produced the cellular composition, why a relatively 
large aperture should be kept open between a subjacent and superior 
layer of cells in this case, and none should exist in ~4nthophyllum 
musicale, &c. It is conceived, therefore, that the cells contained 
within themselves the secreting membranes by which they were 
formed, nourished as well as supplied with calcareous matter from 
the digestive organs, by means of the lateral pores in the abdominal 
cavity and the sides of the cells likewise : while at the fitting season 
for developing another layer, the secreting membranes were extended 
through the apertures in the pre-existing one, and when sufficiently 
grown commenced forming the superstructure, a constant communi- 
cation being kept up by aid of the necessarily corresponding openings. 

Respecting the mode of developing additional cavities, very few 
suggestions can be offered, and so far as was ascertained, they 
were produced chiefly in the central area. In the middle of ho- 
rizontal thin sections (fig. 10), small polygonal spaces were sur- 
rounded by others of full size ; but they were not numerous ; and in 
a central boss of a fractured branch, similar minute cavities occurred : 
vertical slices also, to the extent to which they could be trusted, 
being necessarily more or less oblique, on account of divergence in 
growth, sanctioned an interpolated origin. Not a trace, under any 
circumstances, was noticed of a divisional process within a mature 
cavity, resembling that which exists in the Cheetetes t of M. Fischer. 
No satisfactory evidence was obtained of additional cavities in the 
outer zone ; but this want of positive proof must not lead to the in- 
ference, that they never exist in that portion of a branch. Among 
existing corals, as De Blainville's Sidero~orve and Lamarck's Pocil- 
loporw, young visceral hollows are produced most abundantly in the 

• Beitr[ige, &c. p. 89 ; Caryophyllia musiealis, Lamarck, 2nd Ed., t. ii. p. 350, 
no. 6 Consult Esper's Pflanzenthiere, Madrep. tab. 30. fig. 2-4. 

t Geology of Russia, by Sir R. I. Murchison, M. de Verneuil and Count Keyser- 
ling, vol. i. Appendix A. p. 594. 
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centre of a terminal branch, where the interspaces also are generally 
very narrow; but in the part equivalent to the outer zone of the 
lower greensand fossil, and at a considerable distance from the upper 
extremity of the branch, small abdominal cavities sometimes appear. 
In a specimen believed to be the Sid. scabra of De Blainville*, the 
young receptacle was produced by the plates of the interspace ar- 
ranging themselves so as to form an imperfect star ; while in 19ocil- 
lopora darnieornist, which has only rudiments of lamell~e, the inci- 
pient cavity was a small irregular hole ;  in Choristopetalum impar, 
on the contrary, the additions were apparently made by the conversion 
of a cell into a visceral hollow. 

I t  remains to hazard an opinion relative to the systematic position 
of the fossil. Little doubt can be entertained, that  it should be as- 
signed to the class Anthozoa; and its curious, complicated struc- 
tures supply additional reasons why the telan polype should not be 
restricted to the tentaculated mouth and digestive organs ; but  ex- 
tended, if  for convenience sake it be retained, to the whole of the 
animal, and anatomical terms applied to the individual structures:l:. 
In attempting however to define more precisely the position of the 
extinct genus, the absence of lamell0e or all representatives of them 
presents a great difficulty. Among existing stony Anthozoa, Tubi- 
pora is the only genus known to the compiler of these memoranda 
which is equally deficient ; but that  zoophyte is furnished with eight 
pennated tentacula, and on that account is placed by Ehrenberg 
among the eight radiated or lamellated coral animals (Beitr5ge, Syst. 
Table). I t  would be clearly altogether incorrect to assume, that  the 
fossil under examination possessed, when alive, eight similar tcnta- 
cula;  and much investigation is necessary before a positive agree- 
ment between the number of those appendages and that  of the lamellm 
can be admitted. Lesueur § divided the corals, referred by him to 
Astrma, into two groups, one provided with tentacula, the other de- 
stitute of them ; notwithstanding all the species are many-lamellated; 
and he describes Agarieia purpurea as without apparent tentacula 
(op. cir. p. 276). Ehrenberg states his whole family, Milleporina, 
wants tha t s t ruc tu re  (op. cit. p. 122), but is furnished throughout 
with six to twelve obsolete lamellee ; Mr. Dana, however, alludes to its 
existence in the genus Pocillopora, as well as in a new species of Seria- 
topora II. ~'xplanaria ttemprichii¶, 19avonia cactus**, Tridacophyl- 
lia lactucatt, and the small genus Echinopora$$, are described as 
wanting tentacula ; but they are all lamellated. Some of these state- 
ments are possibly founded on animals which, at the time of obser- 

* Man. d'Actinol, p. 384 ; Atlas, pl. 60. fig. 2. 
t Lamk. ii. p~ 442 ; Esper's Pflanzenthiere, Madrep. tab. 46 & 46 A. 
++ Consult Dr. Grant's Memoir on Flustree, Edin. New Phil. Journ., No. 5, p. 116, 

1827 ; also M. Milne-Edwards's Memoir on Recent Escharm, p. 24, Ann. des Sc. 
bIat., 2rid series. ZooL, tome vi. 1836, or Recherches sur les Polypes, &e. 

§ Mdm. du Musdum, tome vi. pp. 285, 286, &e. 
II Exploring Expedition, Zoophytes, pp. 523, 521. Set. hystrix, 1846. 
¶ Ehrenberg, Beitriige, p. 82. ** Ibid. p. 105. 
t t  De Blainville, Man. d'Actinologie, p. 362. 
$I: Consult Mr. Dana, Expl. Exped. p. 277-278. 
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vation, were not fully expanded; yet many of them are given by au- 
thorities sensible of the necessity of caution in that respect; and i t  is 
well known that those appendages vary greatly in their characters, 
and are frequently very short or obsolete. This inquiry must not be 
pursued further, but sufficient has been advanced to show, that there 
is not an absolute agreement bctween lamcllm and tcntacula; and 
therefore that it is not safe to reason from one structure to the other 
in considering the place of an extinct coral in a systematic arrange- 
ment. If, however, attention be confined to TubiTora , still, as before 
remarked, it would be palpably wrong to assume, that a fossil, pos- 
sessed of peculiarities totally wanting in the recent zoophyte, should 
have had the same number of tentacula as that body; and still more 
so, that those appendages, whatever may have been their amount, 
should have had a similar conformation and distribution. From esta- 
blished extinct genera, little assistance also can be obtained, though 
they have had definite positions assigned them. Catenipora is knownto 
have twelve furrows *, and Syri~gopora has more thml that number t ;  
and such grooves are generally considered as representatives of la- 
mell~e; the difference depcndin, g on the membranes, which connected 
the digestive sac with the sides of the cavity, not having been pro- 
vided with secreting vessels. The Chvetetes of M. Fischer~: has 
neither rudiments of lamellm nor furrows, but the fissiparous manner 
of producing additional hollows for the reception of digestive organs, 
clearly forbids its being regarded as allied to ChoristoTetalum. Ehren- 
berg states, from actual inspection, that the Calamopora Gothlandica 
of Goldfuss (Favosites id. of Lamk.) has from six to twelve interrupted 
lamellve (Beitr~ge, p. 122). No such points or papillve have been 
hitherto noticed by the author of these remarks in a coral, believed to 
be specifically identical with that described and figured by Fougt §, 
and quoted by Lamarck ; though in British and foreign palmozoic 
fossils, allied to a variety of Goldfuss's Cal. 5asaltica (Petrel. pl. 26. 
fig. 4 a) and Cal. alveolaris (fig. 1 c, same pl.), they are very con- 
spicuous, but in many cases far exceed the number mentioned by 
Ehrenberg ; and they are often not reducible to definite series. Fully 
admitting, nevertheless, the accuracy of his observation, still Calamo- 
pots,  as retained by him, cannot be considered simply as a 12-radiated 
genus; its whole characters moreover being open to investigation; 
but, whatever may be its true systematic position, no aid can be de- 
rived from its composition in determining that of the lower green- 
sand zoophyte II. Lastly, the ~llveolites of Lamarck (op. cir. p. 285), 
assuming .41v. suborbicularis as the generic type, wants apparently 
all equivalents for lamellve (consult Goldfuss, pl. 28. fig. 1); but the 

* Ehrenberg, Beitriige, p. 120. 
t" De Blainville, Man. d'Actinol, p. 353-354; also Geology of Russia by Sir 

R. Murchison, M. de Verneuil and Count Keyserling, vol. i. Appendix A. p. 591. 
+ Oryctographie du Gouvernement de Moscou, p. 159, 1837. 
§ Dissertatio de Coralliis Balticis, Amen. Acad. vol. i. p. 211, plate, fig. 27, 1745, 

edit. 1749 ; Lamarck, 2nd Edit., tome ii. p. 320. 
II It is impossible in this notice to discuss the distinctive characters of the 

fossils composing M. Goldfuss's Calamopora, as a full investigation of them would 
occupy very many pages. 



1848.] L O N S D A L E  O N  F O S S I L  Z O O P H Y T E S ,  77 

places assigned to it in general classifications* cannot be accepted 
now, whatever may have been their value at the time of proposing. 
Under this want of satisfactory guidance it is merely suggested that  
the lower greensand genus should be considered as inferior in com- 
position to the lamellated, so far as the want of vertical plates within 
the abdominal cavity is concerned, leaving to future discoveries the 
determining an approximate, right position. 

The fossil which next claims attention appears to have been originally 
namedAs trvea  elegans, sp. n . t  I t  consists (P1. IV. fig. 12) of closely 
approximated, abdominal cavities or stars, with more than twelve un- 
equal lamellee; the bottom of the cavity is a simple, transverse lamina, 
more or less crossed by the four most prominent lamellm (fig. 12"), 
but no central union of these plates was detected, nor any reti- 
culated central structure : the stars have no definite outer boundary, 
the lamellm of one cavity frequently blending with those of the ad- 
jacent hollows (fig. 12") :  internally (fig. 13) the abdominal cavities 
present a succession of laminae, varying in range, curvature and incli- 
nation, and are sometimes intersected by vertical plates;  while be- 
tween them is a coarse cellular reticulation : additional ca~4ties within 
the area of a specimen occur between the pre-existing. 

The only figured coral, known to the describer, which exhibits an 
apparently similar combination of external  characters, is the Astrcea 
alveolata of M. Goldfuss, found in the Jura-Kalk of Wurtemberg 
(Petrel. p. 65. tab. 22. fig. 3)$; but the internal structure is neither 
alluded to nor represented. The flat, simpIe flooring of the cavities 
resembles however very closely that  of the Atherfield fossil; and its 
great dimensions are opposed to tile inference of its being the upper 
end of a solid central axis: in the limited, inward range of the lamellm, 
there is also an accordance, as well as in their outward blending ; but 
the comparison cannot be extended. Prof. Goldfuss's species has 
been removed by M. de Blainville to his own subgenus Siderastr~ea § ; 
it is therefore necessary to inquire, first, in what respect the lower 
greensand zoophyte differs from A ,  tr~ea, its original generic assign- 
ment ;  and secondly, ff it possesses the characters of M. de Blain- 
viUe's subordinate group. 

i. A ,  tr~ea was one of Lamarck's great dismemberments from the  

* Consult Lamarck, 2nd Ed. t. ii. "Polypiers ~ r6seau," pp. 210, 212 and 286; 
also de Blainville, Man. d' Actinol. "Les Millepores," pp. 400, 401 and 404. 

t Quarterly Journal Geol. Soc. vol. iii. p. 296, Aug. 1847. M. Goldfuss has 
described under the same designation a Maestrleht coral (Petrel p. 69, pl. 23. fig. 6 
-6 d) ; subsequently removed by M. de Blainville to the genus Heliopora (op. cir. 
ante, p. 393). In the Transactions of the Geological Society of London, 2nd ser., 
vol. iv. pp. 204 and 351, 1837, Dr. Fitton notices the existence of an Astrma at 
Atherfield Point, possibly the fossil under consideration. 

++ M. Michelin, in describing his greensand coral Astr~a eribraria, found at 
Avignon, notices a seeming agreement with Ast. alveotata, but he states that the 
lameUm, in fully exposed cavities, extend to the centre. (Iconographie Zoophyto. 
logique, p. 21, pl. 5. fig. 4.) 

§ Man. d'Actinol, p. 371, Ast. Siderastrvea eavernosa ; and 2nd Ed. Lamarck, 
t. ii. p. 421, No. t45. 
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Madreporee and Astroites of preceding authorities; but the then* 
state of knowledge necessarily occasioned a want of definiteness of 
leading characters. He nevertheless limited his genus to hemisphe- 
rical and globular corals, with circular or subangular stars on the sur- 
face ; but he did not assigal any restriction to the number of lamelhe; 
neither did he call attention to peculiarities of internal composition, 
and their influence on external characters ; nor to the mode by which 
young stars are developed. This want of precision, unavoidable forty 
or thirty years ago, has gradually become an increasing source of 
error, by being too closely adopted; and the evil assumes a still graver 
aspect in extending the study from recent to extinct zoophytes, espe-  
cial ly if the geological age of the fossil should be remote. Lamarck, 
in his edition of 1816, gave only two extinct species, ilst. retieulata 
and .4. emarciata, corals possessing very opposite compositions ; but 
M. De France% and Prof. Goldfuss$ subsequently described a great 
amount of additional species, without however any essential improve- 
ment of the generic characters. M. de Blainville grouped in sub- 
genera (op. cir. p. 366 et seq.) the great mass of materials, recent 
and fossil, of previous authorities, adoptin.~ for his basis chiefly the 
form and relative position of the stars, shght advantage being also 
taken of the nature of the lamellve ; but no allusion is made to struc- 
tural combinations, or to the plan of producing young stellated cavi- 
ties. "Plusieurs de ces groupes," says M. Milne-Edwards, "~arais- 
sent gtre naturels et devront probablement, lorsqu'on conna,tra la 
structure des polypes qui y appartiennent, constituer des genres 
distincts." (Lamk. ii. p. 404.) The groups however have not been 
adopted even for existing corals, though they undoubtedly present an 
onward arrangement ; and if palmontologists, who can never hope to 
see the living animal of the subjects of their research, had studied 
M. de Blainville's subgenera with the aid of specimens and modern 
discoveries, many anomalous determinations might have been avoided. 
In Ehrenberg's Memoir on the Corals of the Red Sea (Beitriige, p. 95), 
tkr greater precision is given to the genus .4streea, by limiting it to 
those many-lamellated species which have the stellated cavities in 
juxtaposition, and which produce young stars, within the area of a 
specimen, by a fissiparous process; while the species in which a simi- 
lar mode of increase exists, but the stars have more or less clear in- 
tervals between them, are placed in a distinct genus, Favia (op. cir. 
p. 93); and those which develope new cavities between the pre- 
existing are removed to another family. Mr. J. D. Dana, in his re- 
cent work on Zoophytes §, arranges the corals referredby himself to 
.4streea in three subgenera : ~  

o Astrma was established by Lamarck in the 1st Ed. of his tlist, des Anita. sans 
Vert. published in 1801. The author of this notice cannot refer to it, but the 
classification is given by De Blainville, op. c/t. p. 35. The Seven-volume Edition 
was commenced in 1816; and M. Milne.Edwards's edition, termed the second, in 
1835. 

t Dictionnaire des Sciences Naturelles, tome xlii. 1826. 
Petrefacta, &c.,vol. i. 1826-1833. 

§ Exploring Expedition, Zoophytes, pp. 200, 205, 1846. 
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1. Orbieella, in which the "cells" (stellated cavities) do not sub- 
divide, or rarely, and appear to be tubular with interstices. 

2. Siderina, in which the "ce l l s"  do not subdivide, nor appear to 
be tubular. 

3. Fissicella, in which " the  cells subdivide by growth and bud- 
ding." 

In this arrangement therefore corals are generically re-united, 
though the productive processes differ, being non-fissiparous in Side- 
rina, rarely fissiparous in Orbicella, and essentially so in Fissicella. 
Lastly, Mr. Gray of the British Museum, in a paper published, Fe- 
bruary 1847, in the Annals of Natural History, " o n  an arrangement 
of Stony Corals," doubts where the Astr~ea of Lamarck should be 
placed; but introduces the genus provisionally (?)into the family 
Agariciad~e, one division of a great group or order characterized by 
" the  animal growing by spontaneous division." (o19. cit. p. 128.) 

This brief summary of opinions entertained by five systematic 
writers, whose resources and means for forming a right judgement 
have been most extensive, leads to the inference, that the essential 
characters of Astrcea, even as respects existing species, remain to be 
fixed. The abstract shows, nevertheless, that the latest authorities 
coincide in regarding the fissiparous process as an element of the 
genus; and it is believed that all the corals hitherto considered as 
Astrceve, in which it does not occur, or so rarely as to be an excep- 
tion, possibly an accidental condition, should be removed to another 
family or order. 

But the palmontologist must not consider a fissiparous increase in 
a circumscribed star as sufficient to prove that the fossil in which it 
is detected is an Astr6ea. Among existing globular corals with per- 
fectly bounded cavities, the operation is not effected uniformly; and 
the variations in connection with other structural peculiarities may 
be found valuable in proposing generic or subgeneric groups. In a 
recent coral, believed to be the Astreea (Favastraea) magn~ea of 
M. de Blainville*, the divisional process commences by the develop- 
ment of a reticulation among the lamellm, or the forming on one side 
of the cavity of a new centre, equivalent in position with an additional 
digestive apparatus. It is not a partition from a previous reticulated 
centre, but a distinct structure separated by a clear, simply lamellated 
interval. Subsequently a divisional barrier is constructed, towards 
which the young digestive organs evidently supply a modicum of 
materials. Ast. magnifica belongs to Ehrenberg's true Astra~e; and 
the stars expand as they grow upwards, so as to leave no interspace; 
and it is impossible to conceive how, under such conditions, a new 
cavity could be formed, except within the area of one previously 
existing. Astreea porcata of Lamarck (olo. cir. p. 406, No. 7 ) t  
affords an example of a different mode of effecting a subdivision. In 

* Man. d'Actinol, p. 374, Group. I. pl. 54. fig. 3 ; consult also Mr. Dana, op. e/t. 
p. 231. 

t Ast. (Meandriniforma) id., De Blainville, op. cir. p. 367. Favia of Ehren- 
berg, Beitriige, p. 94. Consult Esper's Pflanzenthiere, Mad. pl. 71 ; also Dana, 
Zooph. p. 226. 
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that coral the fissiparous process passes through the reticulation, 
sometimes producing a perfect bipartition. The characters of the 
abdominal cavity are also different, and the lineal extension of the 
central network is so much greater, that it would be almost impos- 
sible to form a new receptacle for viscera within a previous area 
without including a portion of the reticulation. There is a farther 
very marked structural distinction in the stars being separated by 
broad intervals, one of the characters on which Ehrenberg founded 
his generic separation, F a v i a .  The existence of those spaces might 
lead to the supposition that young stars would be developed among 
them. Their existence however was clearly necessary for the pecu- 
liar construction of the animal; and in neither Esper's figures (o~o. cir.  
pl. 71), nor in a specimen of similar dimensions, was the upwards 
growth sufficient to occasion a considerable radiation ; while the pro- 
gressive thickening of the intervals between divided cavities seemed 
fully to meet the effects of divergence and prevent an excessive di- 
stance between the stars : moreover, not a sign of a young interpola- 
tion could be discovered. This inquiry must not be continued far- 
ther ; but in the two cases quoted, considerable differences are shown 
to attend the fissiparous process, accompanied by marked structural 
variations, . . . . .  and they are sufficient to induce caution in studying 
orgamc remains.. Among.. fossd corals., other. . perfectly distinct. . modes 
occur of develo~pmg addmonal cavatms within the pre-existing ; and 
the author of this notice erred, when in 1839 he retained, even pro- 
visionally, the term .48t .  a n a n a s  for a Silurian fossil*. With re- 
spect to the Atherfield zoophyte, not a vestige of a subdivision was 
discovered in the many specimens submitted to examination by 
Dr. Fitton. 

ii. M. de Blainville having removed ,4s t .  a l v e o l a t a  to Sideras t r~ea  
(an te ,  p .  77) ,  the composition of that subgenus must now be noticed, 
as well as the amount of agreement with M. Goldfuss's species and 
the lower greensand fossil. Prof. Edwards considers the group as 
possessing marked characters (Lamk. p. 4 0 4 ) .  I t  comprised orio- 
nally three recent and twenty-eight fossirspecies ; but respecting the 
former some diversity of opinion will be found in the following equi- 
valents : - -  

1./Ist.Siderastreea siderea, De Bl. p. 370 = Pavonia id., Dana, Expl. Exp. p. 331,1846. 
2. - - - -  galaxea, ,, ,, ----Siderinaid., ,, ,, ,, p.218. 
3. - -  cactus, ,, ,, ---- Pavonia id., Ehrenb., Beitriige, p. 105. 

Respecting the first species as originally described in Ellis and So- 
lander little is knownt ,  and Mr. Dana ( loc.  c ir . )  doubts the correct- 
ness of Lesueur's identification with it of a West Indian coralS. The 
animal of the latter is moreover stated to be tentaculated, and that of 
~ l , t .  gala .yea to be non-tentaculated (Lesueur, op. t i t .  p. 285). Under 
these circumstances it would be unadvisable to adopt E s t .  , i d e r e a  as 

o See Sir R. I. Murchison's work on the Silurian System, p. 688, pl. 16. fig. 6. 
Consult the figure, pl. ~t9. fig. 2, of Ellis and Sol., or Lamouroux, Expos. 

Mdthod. 
Mdm. du Mus6um, t. vi. p. 286, pl. 16. fig. 14. 
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the type of the group. `48t. Sid. cactus was removed to Pavonia by 
Ehrenberg, who obtained living specimens in the Red Sea (foe. eit.), 
on the borders of which Forskhl procured the coral originally, but in 
a semi-fossil state* (De B1. p. 370). 

`48t. galaxea is a well-known coral, and the animal has been de- 
scribed by Lesueur (o2o. eit. p. 285, pl. 16. fig. 13), who also states 
that Ellis and Solander's figure (tab. 47. fig. 7, or Lamx.) is "' tr~s 
bien faite." More than one species of possibly distinct genera have 
however been included under the term .4. Sid. galawea. Lesueur state~ 
that his West Indian coral is non-tentaculated, whereas MM. Quoy 
and Gaimard have referred to the same specific name a New Holland 
zoophyte found by themselves, the polypes of which had apparently 
white tentacules t .  Specimens supplied by an experienced London 
dealer in natural history as .48t. galaxea, and which differed not to 
the unassisted eye from Eliis and Solander's figure, afforded the fol- 
lowing structures. Small abdominal cavities of variable form, having 
at the base a bladder-like lamina or a series of minute projections : 
lamellm numerous, knife-shaped, frequently but not regularly grouped 
in threes, edges serrated ; in their outward range the lamellm of ad- 
jacent cavities sometimes unite and constitute apparently continuous 
plates: spaces between them crossed b'y roundish bars which divide 
the intervals into a quadrangular network, the meshes penetrating 
deeply downwards ; where the lametl~e of adjacent cavities coincide, 
the bars assume the appearance of a continuous line; but where the 
plates are disconnected, there is often a crenulated structure. In a 
vertical section, the lamellte present broad, perpendicularly continuous 
plates imperforated except towards the axis of the coral ; but they are 
beset with longitudinal rows of large papillae, the broken extremities 
of the bars, and they are occasionally crossed by delicate irregular 
laminm, the fractured edges of the bladder-like structure. The cen- 
tral axis is nearly solid, and composed of the union of the broadest 
lamell,e ; the whole interior of the cavity, except that occupied by the 
living digestive organs, being traversed vertically by lamellm and cross- 
wise by the bars. The young stars are wholly produced in the net- 
work without the area of the mature. £ careful comparison of these 
characters with the structures of Ehrenberg's .4streew or Favi~e will 
lead to the conclusion that Siderastr~ea galaxea may be assumed as 
the type of a true genus ; and the compiler of these memoranda has 
long possessed another well-distinguished species. It is not possible 
to compare the leading component parts of the recent coral with 
those of the twenty-eight fossil species. Siderastrcea cristata has 
similarly papillated lamellm (consult Goldf. pl. 22. fig. 8 e), but the 
aggregate of structures appears to be different, while in Sid. clathrata 
(Goldf. pl. 23. f. l) there is no resemblance whatever. Confining 
the attention, however, to .4st. or Sid. alveolata (Goldf. pl. 22. f. 3), 

* Ehrenberg describes the animal as wanting tentacula (toe. ei/.); and Mr. 
Dana, in his account of Pavonia, states, that "when alive and expanded, the tea- 
tacules appear as mere inflations of the exterior membrane around each polyp~ 
mouth, and are extremely short."NExpl. Exped., Zoophytes, p, 320, 

¢ Milne-Edwards, 2nd Ed. Lamarek, t. ii. p. 418, 
VOL. V . ~ P A R T  I ,  G 
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it will be found that the resemblance is limited to additional cavities 
being in each case interpolated, with an occasional union of lamellm 
in their outward extension. The latter structure presents in the fossil 
species, instead of thin plates, with a deep, open, intermediate net- 
work, broad, rounded ridges in close contact (Goldf. fig. 3a) ; and 
there is necessarily a total absence of intervening textures; the area 
of the abdominal cavity also, in place of being contracted by extensions 
of numerous lamellee, is but slightly encroached upon, and the bottom 
of the cavity has apparently a uniform composition. The comparison 
cannot be extended. In these structures however, Sid. alveolata 
agrees perfectly with the lower greensand fossil, and the latter is 
consequently to that extent equally distinct from Sid. galaxea. I f  
the internal composition of the recent coral be considered with refer-. 
ence to that of the Atherfield zoophyte, great dissimilitudes will be 
evident. The lamellm, instead of being thin throughout and appa- 
rently simple, solid plates, are in the fossil, as already stated, broad 
(fig. 12*), and are internally cellular, and necessarily without separated 
sides beset with papillm : the abdominal cavity again, in lieu of being 
progressively occupied by numerous vertical lamell~e united in the 
centre of the area into a solid axis, is penetrated to a limited extent 
by only four attenuated lamellve-edges, and is successively crossed by 
laminm of variable transverse range and curvature, without a trace of 
an axis. These differcnces, it is conceived, fully justify the conclusion 
that the fossil under examination is not a Siderastreea, and it is be- 
lieved that M. Goldfuss's coral possesses a similar generic composition. 

iii. It is not necessary to dwell even generally upon the established 
recent and fossil groups, which resemble the lower greensand zoophyte 
in being aggregated and many-lamellated ; also in having the abdo- 
minal cavities crossed by laminm without a continuous vertical axis, 
likewise in having additional stars developed in the interspaces ; as in 
only one instanee, the Cyathophora of M. Michelin, is there such a 
combination of structural agreements as to warrant a detailed com- 
parison. 

M. Michelin states that Cgathophora Riehardi t consists of aggre- 
gated polygonal tubes divided by diaphragms; the stars deep, subpo- 
lygonal, radiated to a small distance, and the margin thick. He adds, 
that the lateral lamellm are little visible, though numerous, resembling 
strim ; and that the plates in the terminal star cover scarcely half the 
surface of the last transverse lamina. His figure 1 a represents a 
considerable diversity of range, inclination and curvature in the plates 
which cross the cavities ; but neither the description nor the illustra- 
tions afford any information respecting the composition of the lamellee, 
or of the spaces between the abdominal receptacles ; there is also no 
allusion either in the generic or specific notice to the mode of deve- 
loping young "tubes," but the small, round depression in figure 1 
indicates an interpolated origin. 

In attempting to compare these characters with the structures of 
the lower greensand fossil, it must be mentioned that weather-worn 

t Iconographie Zoophytologique, p. 104, pl. 24. fig. 1 a, 1 b, 1844 ? 
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or abraded portions of the latter showed as little of the real nature of 
the intervals between the visceral cavities, as the delineations in the 
' Iconographie Zoophytologique ;' and such surfaces would not excite 
even a suspicion that certain lamell~e ranged from one star to another, 
or that they were cellular. The transverse laminre in the vertical 
delineation of the French coral (op. eit. pl. 26. fig 1 a) differed in 
dimension only from those shown in cut sections of the Atherfleld 
fossil (fig. 13), and the vertical edges of the lamellm are about as di- 
stinctly marked in fig. 1 a (020. eit.) as in weathered internal portions of 
lower greensand specimens. The rays faintly, and no doubt faithfully 
represented in M. Miehelin's figure 1 b, are more numerous than in 
the English species, but they are possibly not thinner than the four 
attenuated edges already mentioned; it is moreover impossible to 
surmise what might be the number of converging plates, or the amount 
of range, under partieular conditions of growth. The lamell~e of 
Heliopora ea~rulea are almost rudimental T during the upward deve- 
lopment of the abdominal cavity, but on the latter attaining appa- 
rently its final extension, they stretch across the whole area, meeting 
m the centre. M. Goldfuss says that from six to eight plates of 
.4~t. alveolata project beyond the others; but the edges are blunt, 
from abrasion probably, the usual state of those in Atherfleld speci- 
mens. The number of protruded lameU~e, as well as the relative 
amount of range under equal stages of growth, should however be 
regarded only as specific distinctions, and in nowise opposed to generic 
identity. Additional cavities within the circuit of the English fossil 
were invariably interpolated ; and such was most probably the case in 
the French coral. The agreements just noticed are few ; nevertheless, 
in Cyataophora Rieaargi no structure has been detected which does 
not exist in the British zoophyte. It is therefore proposed to adopt 
provisionally M. Miehelin's generic name with the specific term 
elegans, that the connexion with the original announcement in the 
quarterly Journal of the Geological Society may be evident. Should 
however palmontologists hereafter show that the French coral differs 
in the unaseertained portions from the English, it is suggested that 
the latter might be designated ttoloeyslis (gXos, totus, ~ r ~ ,  vesiea), 
from its being wholly composed of bladder-like cells. In a systematic 
arrangement, the genus, by whatever name it may be distinguished, 
should be totally removed from the family or order in which Astrma 
is placed, and assigned to that whieh contains the many-lamellated, 
non-fissiparous groups. 

CYATHOPHORA ? ELEGA~S, n. sp. 

(PLATE IV. fig. t 2 to 15.) 

~q~vee. ehar.--Inerusting, also hemispherical, globular .or amorptmus 
abdominal cavities small, very numerous, polygonal or circular, 
margin not raised; interior of cavities formed of lamellae-edges; 
bottom of cavities a slightly convex lamina, inferior or deserted 
portion occupied by transverse, irregular, bladder-like cells.: in- 
~erspaces between the cavities narrow, composed of.outward exte~ao 
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sions of lamellm: lamellm thick, four markedly prominent, dividing 
the cavity to a limited extent into four equal parts ; three inter- 
mediate lamell~, the middle one projecting slightly ; perfect edges 
within the abdominal cavities attenuated, casts of edges blunt; 
crest of lamell~e, where preserved, sharp, casts obtuse ; lamellm of 
adjacent cavities sometimes confluent; sides in contact; interior 
composed of small bladder-like cells : young cavities developed at 
the junction of lamell~ belonging to two or more cavities. 
Dr. Fitton describes the Perna beds of the Atherfield section as 

varying from dark blue sandy clayT, or mud, to greenish sand; and 
the upper bed from which Cyath.. ele#ans was obtained, as differing 
chiefly in compactness and durability*. To the originally loose con- 
dition of the deposit, the variations in form presented by the series 
of specimens may, it is conceived, be chiefly ascribed. When the germ 
settled upon a Perna or a large fragment of a shell not easily over- 
turned, the lateral expansion was great compared to the upper growth. 
In the Museum of the Geological Society is an encrusting specimen 
presented by Mr. Simms, F.G.S., which measures 3 4 inches in one 
direction and 2 ½ in the other, while the vertical height in the centre was 
apparently limited to about ~rds of an inch. On the contrary, where 
the base was small, the coral assumed more or less rapidly an hemi- 
spherical, globular or oval contour. In the first of these forms the 
shape may be readily ascribed to the arenaceous nature of the bed on 
~vhieh the specimen rested, and which did not allow of a lateral ex- 
tension; while the nearly globular or oval examples evidently owed 
their configuration to a complete or partial inversion, which permitted 
the living margins to extend over the previous base more or less per- 
fectly. In such cases the soft portions of the reversed surfaces must 
have perished, and proofs of such partial destructions were exhibited 
in many instances. In one case a limited area presented a rugged 
aspect, the roughness arising clearly from the animal of that part 
having been killed during the formation of a series of cells ; and the 
adjacent living polype-matter had been prevented from extending 
afterwards fully over the dead surface, in consequence, it is conceived, 
of the latter having been immersed in sand or mud. A weathered or 
abraded area is easily distinguished from such an exterior by its uni- 
form smoothness. Amorphous masses plainly resulted from success- 
ive interferences with development, and probably from an imbedding 
more or less deeply in sediment. In all these cases Cyath. ? elegans 
exhibits a similar tendency to marginal expansions, limited or modi- 
fied in direction by the extent of the body on which the germ origi- 
nally settled, and the nature of the bed on which the subsequent 
specimen rested, as well as the liability to be displaced by waves ; but 
there is an obvious effort to assume an hemispherical contour, when 
the base was small, and thence one more or less globular. In these 
respects the fossil agrees with Siderastr~a, .48trvea, Meandrina and 
other existing corals, provided "with a creeping or downward expand- 
ing, proliferous mantle ; by which the edge of a specimen is constantly 

* Quart. Journ. of the Geological Society of London, vol. iii. p. 294, Aug. 1847. 
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brought in close contact with the subjacent surface, and inverted 
portions on being re-exposed are overlaid. On the contrary, through- 
out the fine series submitted to examination, not the least attempt was 
detected, under any irreg~flarity of growth, to assume a turbinated 
outline, with a large pedicle, surrounded by a solid l amina- -a  mode 
of growth characteristic of Ehrenberg's Manicina, a dismemberment 
from Meandrina; also of some fossil Anthozoa; and due, in the former 
case at least, to the edge of the mantle being free and inclined up- 
wards t .  

Of  the earliest plan of development, or from a single germ, no in- 
stance was observed ; nor of a state resembling that  which in some re- 
cent and extinct genera distinguishes the period when the coral natu- 
rally ceased to increase in part  or wholly$. The specimens gene- 
rally varied in diameter from about 1 to rather more than 3 inches ; 
the largest was an amorphous mass nearly 4 inches high, 3~ wide, 
and 2¼ thick. 

The original substance of the coral was rarely preserved on the 
exterior; but in two beautiful examples belonging to the Geological 
Society's Museum, one of which was obtained by Dr.  Fitton at the 
Red Hill cutting near Reigate (fig. 14), it prevailed over the whole sur- 
face, and presented a uniformly opake.white layer. In polished sec- 
tions of the interior it constantly occurred under the form of opake, 
whitish laminae; generally, however, the specimens displayed externally 
broad, rounded casts (fig. 12"), in brown calcareous spar, of the 
inner surface of the original layer, in those cases in which the deve- 
lopment of a set of structures had been completed previously to de- 
struction ; but in those in which that event happened while the work 
was in progress, the surface gave casts of narrow ridges with interme- 
diate hollows or furrows (fig. 15). 

The area of mature abdominal cavities rarely exceeded a line in 
diameter, and was often less, measuring from the lateral union of the 
lamellm ; while that of the simple stomach-sac, marked by the in- 
terval between the edges of the four projecting plates, was about half  
a line. The greatest depth of the cavity, so far as could be ascer- 
tained, was also one line. The shape was irregular, but a rounded 
outline prevailed, the periphery being defined by the sidewise-united 
lamellee, without a trace of a distinct lining. The laminae forming 
the base of the cavity were apparently concave or uneven, judging 
from the casts ; and a similar character was shown in vertical sec- 
tions. Beneath the last-occupied abdominal space, prominently de- 
fined in purposely-exposed interiors by a series of notches (fig. 13), 
occur numerous curved laminae, forming a complicated cellular struc- 
ture, which is sometimes traversed perpendicularly by the edge of a 
projecting lamella. The whole downward range of these deserted 

t Ehrenberg, Beitr~ige, p. 101. For clear delineations of the mode of growth 
among recent species, consult Sol. and Ellis, or Lamouroux, tab. 47. fig. 4 and 5, 
tab. 51. fig. 1 ; also Esper, Pflanzenthiere, Madrepora, tab. 4 • and among fossil 
corals, see M. Michelin, rconog. Zoophytol. pl. 44. fig. 9a, pI. 51. fig. 1 and 4, 
pl. 54. fig. 9, pl. 68. fig. 4, and pl. 70. fig. 1 a and 4a. 

~, Quart. Journ. of the Geological Society of London, voLi. p. 498-499, 1845. 
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abdominal areas was very rarely exhibited, in consequence of the in- 
tersections being necessarily more or less oblique; and it was fre- 
quently obscured, especially towards the lower part of the specimen 
figured, by the intervention of portions of lamellm with a still more 
intricate cellular composition. The sides of the cavities sometimes 
presented traces of a vertical wall, or a nearly even plate, the at- 
tenuated edge possibly of a lamella ; but the boundary consisted very 
often of curved laminee, belonging clearly to the cells which formed 
the body of the lamell~e. Occasionally (fig. 13 (*)) a cavity displayed 
proofs of the polype-membranes having been lacerated, andfor a time 
intermingled, the side-structure being for a limited distance defective 
or wanting, and the transverse laminse apparently extended into the 
lamellated area. Other instances of abnormal development were 
noticed. 

In considering the characters of the lamellte, the perfect exteriors 
first claim attention. The beautiful specimen from Red Hill (fig. 14) 
already mentioned, and another equally fine, presented to the Geolo- 
gical Society by Mr. Warburton or Mr. Austen, if hastily compared 
with Atherfield casts, might be regarded as specifically distinct. The 
outline of the component structures, instead of being broad and 
rounded, was relatively narrow and crested, with more or less of 
interspace ; but the number of the lamellm as well as their detailed 
arrangement was similar in each case ; a part also of the Red Hill 
specimen, slightly abraded, exhibited a considerable increase of 
breadth. The whole exterior of the perfect coral-layer was rugose 
or papillated; and the surface of the portion on the sides of the 
abdominal cavities was minutely perforated. That no specific dif- 
ferences existed between these specimens and those found at Ather- 
field will, it is hoped, be established by the following statements. 
A. Peasemarsh coral (fig. 15), found by Mr. Austen, preserved also 
its original substance; but the structure was in an immature state, 
presenting narrow ridges and hollows, the animal having been 
destroyed while a probably periodical addition was in progress. 
The ridges bore the semblance of ordinary lamellse; but some of 
those which had been accidentally broken showed that they were 
not portions of vertically continuous plates, the subjacent exposed 
substance consisting of pale brown calcareous spar; and fractured, 
attenuated edges of prominent lamell~e, subdivided, where the thick- 
ening commenced, into two plates, which diverged to the right and 
left. The ridges therefore must not be regarded as simple lamellm, 
similar to those which occur in Siderastr~ea oataxea ; nor must the 
intermediate depressions be considered the equivalents of the qua- 
drangular network in that coral ; the whole presenting the rudiments 
of a fbbric, and not a perfected construction, as in the recent species. 
An Atherfield specimen, given to the Geological Society by Mr. War- 
burton, exhibited casts of a perfectly similar structure to that of the 
Peasemarsh example; and a comparison of it with an equally im- 
mature portion of one of the broad casts from the former locality, 
proved that the three compositions were essentially identical. Inter- 
mediate stages between the condition exhibited by the Peasemarsh 
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fossil and the perfected exterior of that found at the Red Hill cut. 
ting were not observed; but wherever the original coral-layer had 
been accidentally removed from the crests of the latter, the sub- 
jacent substance consisted of brown calcareous spar, resembling that 
alluded to in the remarks on Mr. Austen's specimen; and in both 
cases a fine lamina could frequently be detected in the spar, not 
ranging in the direction of the crest, but transversely or obliquely to 
it. The broad lamellm-casts (fig. 12") often displayed a slightly 
raised line, moulded clearly in the crest of the perfect external layer ; 
and the whole surface was minutely indented or pitted ; but it would 
be difficult to infer from it, or even from abraded portions, without 
other aid, the actual composition of the lamellm. Nearly vertical 
sections (fig. 13) afforded however the requisite evidence. By con- 
necting the surface-ridges with the projections between the vacant 
abdominal cavities, it was manifest the structure of the projections 
must be that of the ridges, and the section proved it to be irregularly 
cellular. The breadth of these lamellated interspaces, as well as 
their characters, varied greatly on account of the exposed surface sel- 
dom passing through equivalent areas, or through similar portions 
of a lamella. Sometimes a single series of cells or arched laminm 
indicated that tlle cutting passed through only one of the surface- 
ridges ; but generally the space included two or more irregular, ver- 
tical rows, marking the intersection of an equivalent number of ribs 
or lamellm. The boundary between the series was seldom well-d(:- 
fined, consisting chiefly of curved downward extensions of the laminm 
forming the top of the cell; and it agreed, therefore, with that of 
abdominal cavities. The cells varied greatly in form, size and posi- 
tion, and it was often difficult to trace the complete contour; but 
the component element was clearly an arched plate ; and the changes, 
whether in outline, dimensions or situation, were only such as would 
naturally result from the secreting membranes having been success- 
ively produced as the coral extended upwards. These cells were ma- 
nifestly the hollows of the Peasemarsh specimen covered over; and 
the irregular manner in which they were often piled on each other 
would account for the complete filling-up between the crests of the 
perfected exterior. That the crests themselves were not detected in 
the sections, was ascribed to not an instance being observed of a di- 
rectly transverse intersection of a lamella. Within the cells frequently 
occurred subordinate, thinner laminm, not referable, it was conceived, 
to dislocated fragments, but they bore the semblance of a secondary 
structure more or less produced within the primary. In some recent 
corals, as the DendrophyUia ramea of M. de Blainville, a considerable 
filling-up is effeeted in the area of the abdominal cavity not imme- 
diately occupied by the stomach-sac. The two cases are not strictly 
analogous; nevertheless the animal matter which occupied the cells 
in Cyathophora ? elegans was doubtlessly nourished by the digestive 
organs, so long as they occupied a position to afford support to a 
given vertical area; and in addition to the minute pores in the sides 
of the cavities, the Peasemarsh specimen showed that the partitions 
between successive ceils were also finely puneturcd, affording addi- 
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tional means for transmitting support and calcareous matter through- 
out the whole of the living portion of the polype. From the foregoing 
statements it is inferred, that the narrow crested lamelhe are only the 
perfect external state of the broad-ribbed cas~s, and that  the lamellee 
are strictly celhdar bodies. A notice on the composition of that  
structure generally would occupy very many pages;  but attention 
may be called to three different examples. In an appendix to Sir 
R. I. Murchison's work on the Geology of Russia*, instances of a 
bi-plated composition are mentioned; Mr. Dana alludes to hollow 
lamellse in his description of zlst. Orbicella e u r t a t  ;. and Prof. Gold- 
fuss, in his delineations of the Astrtea explanata of Count Munster$, 
exhibits a curiously catenatcd character. The intimate construction 
of lamellm deserves the careful study of competent physiologists, and 
it is conceived that it will be found of great value in attempting to 
establish generic and specific distinctions. 

The plan, of producing additional cavities for digestive organs re- 
mains to be noticed. Respectilrg marginM developments, no satis- 
factory cases were observed of immatu.~e states; the boundaries of 
the lateral extensions presenting a smooth, solid edge (fig. 12), indi- 
cative of the animal having been impeded in its operagions, and having 
completed its structures previous to death. Some of these visceral 
hollows were also small, as if sufficient room had not been afforded 
for a normal construction ; one of the characteristics of such cavities 
I~eing an area of fnli or mature dimensions at every stage of formation, 
whenever adequate space exists. Of young interpolations many ex- 
amples were noticed. The Red Hill cutting specimen afforded a 
good instance of an early, but not the first condition (fig. 14). I t  
was surrounded by mature hollows ; the form was almost quadrangu- 
lar, the width about half  a line ; and the lamellse, so far as could be 
ascertained,--some having been broken, - -had  been equally developed 
on all sides, with indications of four projecting beyond the rest. Near 
that  ease was another rather more advanced, the size being greater 
and the lamelt~e more numerous. Many similar productions occurred 
in the same specimen as well as among the broad Atherfield casts 
(fig. 12), allowance being made for different states of preservation. 
In all eases the relative degree of development was about equal around 
the interior of the young cavity ; and the adjacent mature hollows 
did not display any defect on the side next the interpolation ; whereas 
in fissiparous processes the lamell~e in early stages are rudimentary 
along the line of partition, as respects both the parent and the severed 
offspring, but elsewhere, in each case, of full dimensions. Twin pro- 
ductions were not uncommon. They resembled a long incipient hol- 
low divided about the middle, each cavity being similar in size and 

* Vol. i. App. A., art. gt~lastr~ea inconferta, p. 621-622, 1845. Count Key- 
serling in his work on the Petschora-Land, dissents from the bi-plated structures 
mentioned in tile notice of that coral; but the author begs to adhere to his ori- 
ginal statement (Wissenschaftliche Beobachtungen auf einer Reise in das Petschora- 
Land, p. 153, 1846). 

+ Exploring Expedition, Zoophytes, p. 209-210 ; consult also p. 53, 1846. 
Y, Petrefacten, vol. i. p. 112, pl, 38. fig. 14 a, b. 
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structural development. All the interpolations of Cyathophora? 
elegan8 clearly originated in the hemispherical or radiating mode of 
growth, by which greater interspaces were produced than accorded 
with the ordinary range of the eellated lamellm. At the incipient 
points that structure apparently ceased to be formed continuously, 
and a small area was the result, surrounded by the edges of a very 
limited number of parted lamellm. Even in this earliest state, 
therefore, the essential parts of a cavity existed, and could be 
supported without the aid of a new digestive apparatus, the com- 
ponent structures being portions of the adjacent mature hollows 
and nourished by them. As the old lamell~e extended upwards, the 
young receptacle deepened and widened, and became fit to contain its 
own alimentary organs, and thereby add to the framework. This 
manner of production explains why some lamellm may extend com- 
pletely between two adjacent cavities, and the remainder have only 
a limited range. In Siderastreea #alaxea the interpolating process 
is modified in conformity with the peculiarities of the coral. The 
mature abdominal hollows are separated by somewhat broad and 
raised interspaees, and the first signs of an additional one is a shallow 
depression, due apparently to a suspension of calcareous secretions. 
In that state no new laminm are visible ; the bottom and sides of the 
little concave area being composed of smooth plates and transverse bars 
belonging to the quadrangular network; but in a slightly advanced 
stage, finely attenuated additions had been made to the edges of the 
former, so far as they bordered the sides of the cavity, whereby they 
assumed a decidedly lamellated character ; while in other cases, which 
exhibited a little further progress, similar plates had acquired the 
form and disposition of converging lamell~e, with a small central 
axis; the young hollow resembling a diminutive mature one; and 
the early perfecting of the star accords with the general structure of 
the coral. Another mode adapted to the peculiarities of the ease is 
exhibited by a polyparium resembling Ellis and Solander's figure 
of~/dtrwa pleiades (tab. 53. fig. 7, 8), but which does not strictly 
coincide with the descriptions of that species, or any other known to 
the author of these memoranda. The interspaees however are more 
or less concave, and traversed by outward extensions of the lamell~e, 
generally attenuated, and often curved; they occasionally present 
also distinct, prominent papillm, and the base is an apparently con- 
tinuous solid plate. In this case, the bottom of the interval being 
below the margin of the stars, no preparatory depression was requi- 
site; and the first indication of an incipient cavity is an irregular 
convergence of thin laminae, issuing from the edges of the old lameUm, 
with the addition of others similarly slender; the whole uniting 
in the middle of the area and presenting an imperfect star : a little 
more advanced state has rays of greater regularity, a decidedly reti- 
culated centre, and a projecting circular boundary; or it exhibits a 
completely formed, small visceral receptacle. In this coral, as in the 
preceding, the lamell~e occupy to a great extent the interior of the 
cavit~¢, and are therefore primarily developed; no particular depres- 
sion nowever is prepared, but a boundary is constructed ; the former 
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not being necessary in this instance, nor the latter in SideraMr~ea 
galaxea, which has interspaces uniformly on a level with the margin 
of the abdominal hollows. A third example may be mentioned, as it 
oecurs in a coral the visceral receptacles of which have no central 
structure during growth, and only rudimentary lamellae while in that 
condition. The Heliopora ca~rulea of M. de Blainville possesses 
considerable, uniformly level intervals formed of minute, continuous 
tubes crossed by laminae. The additional cavities occur almost wholly 
towards the upper extremity of the foliations or lobes, but they are 
decidedly formed in the intermediate composition. The first indica- 
tion is a shallow, irregular depression, due probably to a natural dis- 
ruption of the tissues which had previously fabricated the tubnli. 
The little area is, apparently, soon modeled into a circular shape; 
and the slightly projecting perpendicular plates, which would have 
formed the sides of minute tubes, had no breaking-up of mem- 
branes occurred, become the first-formed narrow or rudimentary 
lamellae. The network at the base of the hollow, arising from the 
discontinued structure, continues open for a time, but is ultimately 
covered by a solid layer, the first of the laminae, by which the area 
is successively crossed. This is perhaps one of the simplest modes 
by which the operation is effected among Anthozoa; all that is 
wanted being a mere receptacle for the stomach-sac. 

The statements given in a former paragraph respecting fissiparous 
developments, as well as those just mentioned, prove that in each of 
the two great processes, previously existing solid materials and animal 
tissues are associated in the young cavity with others which are new, 
and contribute towards its perfect formation. These combinations 
also plainly show, that however the modes of effecting the results 
may differ, they are but modifications of one plan. Distinctions 
nevertheless exist deserving the most attentive consideration, when 
an attempt is made to establish subordinate groups. In bipartitions, 
the contents of only one mature cavity are concerned ; while in inter- 
polations those of two or more contribute to the task : again, in fis- 
siparous separations the additions are confined to the dividing struc- 
ture, and are as necessary to the perfecting of the parent's composition 
as to that of the offspring ; but in the other process old and new la- 
mellae or plates are intermingled throughout the circuit of the young 
area, and entirely confined to it. These are obvious differences, which 
require no skill in discovering ; and though the experienced physio- 
logist can alone appreciate their importance, the study of them with 
others of a similar nature cannot be too earnestly pursued by the 
paheontologist. 

The next coral to be considered was labelled "Cricopora graeilis," 
but without stating whether the specific term had been adopted or 
was considered new*. The Isle of Wight fossil, however, is clearly 
not identifiable with the Cric. gracilis of M. Michelint, nor with 

* Consult Dr. Fitton's Memoir, Quart. Journ. Geol. Soc. pp. 302,327", vol. iii. 
Aug. 1847. 

t Iconographie Zoophytologiquc, p. 1. pl. 1. fig. 8. 
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the Ceriopora gracilis of Prof~ Goldfuss*, regarded by the former 
authority as the same coral. ~Ihe English fossil consists of slender, 
forked branches, very numerous and closely aggregated in the spe- 
cimen examined (fig. 16). On one side the branches present large 
circular apertures in general irregularly distributed, but sometimes 
arranged transversely (fig. 17) ; and now and then, in consequence of 
the occurrence of interrupted vertical lines, they appear to be dis- 
posed in perpendicular rows (fig. 18). Between these large openings 
are others much smaller, less regular in form and more numerous, 
constituting a kind of reticulation; the two series being easily di- 
stinguished. On the opposite side of the branches the major aper- 
tures are wholly wanting (fig. 19), care being taken to guard against 
deceptive indentations produced by grains of sand; and the entire 
surface offers to view a fine network similar to that between the vis- 
ceral openings of the direct front. The central portion of the coral 
is composed of tubes which have a considerable downward range 
(fig. 20), the round apertures being their surface-terminations ; and 
beneath the general reticulation, which forms an investing layer, mi- 
nute tubuli range horizontally inwards (fig. 22). 

Cricopora was proposed by M. de BlainviUe (Man. d'Actinol. 
p. 420) as an amended designation for the Spiropora of Lamouroux 
(Exp. Mdthod. p. 47), the apertures of the visceral tubes being dis- 
posed in circles around the branches, and not spirally : the genus has 
moreover but one description of openings, independent of textile 
poresJ'. The surface-characters alone therefore are sufficient to sepa- 
rate the lower greensand fossil from Cricopora as established by M. 
de Blainville ; and it is not necessary to notice species subsequently 
added to it. The bifold nature of the apertures would suggest that 
the extinct coral under examination might be an Heteropora; but 
the visceral tubes terminating only on one side of the branches, is 
opposed, in the present state of knowledge, to a generic identification. 
The portions traversed by longitudinal ribs (fig. 18) resemble strongly 
a fossil referred doubtfully by M. Roemer$ to Chrysaora of Lamou- 
roux §. I f  rightly understood, figure 29 d of the former authority ex- 
hibits in the transverse section a quaquaversal radiation of abdominal 
cavities; and it is evidently a careful delineation. Should the infer- 
ence be correct, it would be necessary to show, before a generic iden- 
tity could be admitted between the two fossils, that in all other 
essential particulars perfect agreement exists, and that the difference 
is only specific. No doubt however can be entertained that the En- 
glish extinct zoophyte is not a Chrysaora. 

The only genus known to the author of this notice which de- 
mands a detailed comparison with the lower greensand production, is 

Petrefaeten, p. 35, pl. 10. fig. 11. 
t Consult Lamouroux, tab. 73. fig. t9--22, tab. 82. figs. 9,10.11,12. 

Verst. Norddeutsch. Kreidegebirges, p. 24, Chrys. pulchella, tab. 5. fig. 29, a, 
b, c, d. 

§ Exposition M~thodiqne, p. 83. Consult pl. 81. fig. 6, 7, and fig. 8, 9, for generic 
external characters. 
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the Hornets of M. Lamouroux*, and founded on a recent coral ob- 
tained by.Tilesius on the coast of Kamtchatka.  In describing his 
only species, Horn. frondiculata (loc. cir. p. 41), M. Lamouroux 
refers doubtfully to the Millepora lichenoides of Linn~eust, the 
Millepora tubipora of Ellis and Solander$, and Lamarck's Retepora 
frondiculata§; but M. Milne-Edwards, in his well-known memoir 
on the genusSl, seems to consider the whole three as true synonyms 
of H. frondieulata. How far Tilesius's coral is really identical with 
that  of Linneeus, Ellis and Solander, and Lamarck, can be gleaned 
only from Lamouroux's figures ; but if they are correct delineations, 
that  authority was apparently justified in marking his references as 
doubtful. Moreover, it should not be forgotten that Tilesius obtained 
his zoophyte on the coast of Kamtchatka, while that of Linnmus, &c. 
exists in the Mediterranean. MM. de Blainville and Milne-Edwards ¶ 
having however adopted unqualifiedly the term Horn. frondiculata 
for the Mediterranean Ascidian polype, it must be considered in this 
notice as the type of the genus, and as such be the subject of com- 
parison with the Isle of Wight  fossil. The existing as well as the 
extinct coral is strictly tubular;  in each, those visceral cavities open 
on only one side of the branch ; each also has subordinate apertures 
independent of textile pores over the whole surface ; but they are far 
less numerous in Itorn. ~'ondiculata than in the fossil; and the ex- 
terior of both is modified by age. Were these agreements considered 
by themselves, they might be regarded as warranting a generic iden- 
tity ; but a comparative analysis of each structure will show something 
more than specific distinctions. 

M. Milne-Edwards's general figare of Hornera frondiculata (op. 
cir. pl. 9. fig. l)  represents most completely the peculiarities of 
growth, or strong main branches with numerous relatively slender 
side-shoots, the latter presenting a uniformly very small breadth 
even close to the base of the specimen : a sim{lar character is visible 
in Ellis and Solandcr's figure (Nat. Hist. Zoophytes, pl. 26. fig. l) ; 
likewise in that of Esper (Pflanz. Mill. tab. 3), and Pallas (Elenchus, 
Germ. Trans. tab. 12. fig. 42). They were still more prominent in 
specimens presented to the author by the Rev. W. Hennah, and 
which will be the chief source of the following remarks. The main 
branches in the youngest state are slender, and formed almost wholly 
of tubes ; the large apertures project, particularly on the side of the 

* Exposition M6thodique, p. 41. tab. 74. figs. 7, 8, 9. In the description of pI. 26. 
fig. lv the coral so delineated by Ellis and Solander is also called Hornerafrondi- 
eulata and without a note of interrogation ; nevertheless, no aBusion is made in 
the body of the work to that figure. See note $ infra. 

t Syst. Nat., Edit. x. tom. i. p. 791, 1758. Consult Esper's Pflanzenthiere, 
Millepora, tab. 3. 

$ Natural History of Zoophytes, p. 139. pl. 26. fig. 1, 1786, spud M. Milnc-Ed. 
wards's Memoir on Hornets, infra note If. 

§ Anita. sans Vert. Edit. 1816, tom. it. p. 182; Edit. 1836, it. p. 277. 
I[ Annales des Sciences Naturelles, 2nd Series, Zool., tom. ix., 1838, or Re- 

eherches sur les Polypes, Mgm. sur les Crisies, p. 17 et seq. 
¶ De Blainville, Man. d'Actinol, p. 419 ; Milne-Edwards, oF. cir., and 2nd Edit. 

Lamarck, tome it. p. 277 and note. 



1848.] LONSDALE ON FOSSIL ZOOPHYTES.  9 3  

stems, and between them are interlaced fibres with small pits or 
foramina. The reverse side of the same portion is strongly though 
irregularly ribbed, and there are considerable interspaces traversed 
also by fibres, often disposed obliquely as respects the area, but ver- 
tically with reference to the growth of the branch. The intervals 
have likewise distinct pores. In the specimen immediately under 
consideration the whole surface of the stems began to be modified 
about three lines from the upper extremity by a fibrous thickening, 
which gradually increased downwards, widening also the branches, 
and filling up more or less completely the spaces between the pro- 
jecting openings, and finally obliterating, in very aged conditions, 
the latter, rendering both surfaces nearly uniform in character. The 
lateral shoots and their offsets preserved, on the contrary, an equal 
breadth from their point of divergence nearly to their extremity, 
even in a case nine lines in length, and on whatever part of a speci- 
men they were situated. These shoots were apparently the young 
branches of M. Milne-Edwards** ; but the long-continued, if not 
permanent differences between them and the main stems, are not 
apparently alluded to by him. The shoots with their offsets had a 
very hispid appearance. M. Edwards says, that in young branches, 
" la portion terminale des cellules est tr~s saillante, et l'esp~ce inter- 
mddiaire rugueuse" (o10. cir. p. 44, desc. fig. 1 a). On coating one 
with ink, and examining it under a Codrington lens, the intervals 
were clearly traversed by fine ribs, sometimes parallel, but often con- 
verged towards each other, forming a lozenge-shaped figure around 
the apertures. These areas were indented or foraminated similarly 
to those of the main stems, but no fibres were detected, nor decided 
thickening, though the shoot was five lines in extent. The reverse 
side was occupied by broad granulated ribs with fine intermediate 
furrowst, but not a vestige of a fibrous structure was visible through- 
out even the nine-lines shoot. The difference between a. thickened 
and non-thickened surface is well-expressed in M. Edwards's figure 
I a (letters a and b) ; but it is most conspicuous in specimens them- 
selves, and in those portions where the shoot issues from the side of 
an aged stem, not the least encroachment of the fibrous structure 
being visible upon the former. It is of little importance in the pre- 
sent inquiry whether the differences are permanent or not ; it is suf- 
ficient to point (nit their existence under certain conditions. In the 
lower greensand fossil no similar distinctions exist, all branches 
being perfectly alike; and the thickening is not effeeted by longitu- 
dinal fibres, but by local amorphous secretions. Respecting the 
minor openings in main stems of Horn.  f rondicu la ta ,  fragments pur- 
posely worn down showed that they were only foramina which 
penetrated the general crust of the coral, and not distinct tubuli with 
a surrounding open area. Lateral shoots prepared in the same man- 
ner also proved that the surface minor openings were pores in the 
wall of the tubes. In the Isle of Wight fossil, however, the secondary 
apertures on both sides of a branch have, within the body of the 

* op. cir. pp. 18, 19 ; also pl. 9. fig. I a, with description of figure, p. 44. 
t Consult M. Milne-Edwards's figure I c, op. cir. pl. 9, and description, p. 44. 
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coral, a distinct boundary often more or less encompassed by translu- 
cent, brown calcareous spar; intimately a tubular structure, and an 
occasional isolation from all other organic matter. Without extend- 
ing the comparison, these differences are deemed sufficient to separate 
the lower greensand fossil from Hornera; and as similar subordinate 
tubuli have not been included in the characters of any established 
genus, it is proposed to make the extinct zoophyte the type of a 
new one, with the designation Siphodictyum, from alqoJv, tubu,, and 
~.ixrvov, rete, in allusion to the horizontal tubuli terminating in a net- 
work on the surface. The specific name "#racile" is retained for 
the sake of identification with the previous determination. 

SIPHODICTYUM, n.  g. 

Gen. char.--Tubular; the tubes forming branches, and opening only 
on one side of them ; interspaces and all the reverse surface occu- 
pied by a network of minor pores ; exterior of branches progress- 
ively altered by local secretions; interior occupied by downward 
prolongations of the visceral tubes, and traversed horizontally by 
small subordinate tubuli, connected with the surface-reticulation; 
additional tubes developed between pre-existing. 

SIPHODICTYUM GRACILE° 

(PL. V. figs. 16 to 23.) 
~qpee. char.--Branches cylindrical, slender, forked, c~espitosely ag- 

gregated ; surface sometimes traversed vertically by discontinuous, 
longitudinal ribs ; in aged conditions rugose ; openings of the vis- 
ceral tubes circular, very distinct, margin sometimes slightly pro- 
jecting ; order of distribution generally irregular, occasionally trans- 
verse, where the longitudinal ribs occur, vertically lineal; minor 
openings arranged in rows between the ribs, elsewhere retiformly. 
The fine specimen submitted to examination by Dr. Fitton con- 

sisted of innumerable slender branches, the upper extremities of 
which presented a cmspitose area nearly 2 inches long and 1~- wide. 
On the side where the general character of the branches was shown, 
considerable dislocations occurred; but in one instance was a clear 
succession of forked branches for 1-} inch. Not the slightest means 
were afforded for determining the nature of the original base, but 
it probably resembled that of M. Roemer's Chry,aora ? pulchella 
(op. cir. tab. 5. fig. 29 c), or a solid disc, from which sprang single, 
closely aggregated stems. The branches were simply and in general 
uniformly forked (fig. 16) ; and the plane of separation was almost 
invariably the same in successive bifurcations. The intervals between 
the points of subdivision were very irregular, varying from ~ths of a 
line to 3 lines. The differences in the dimensions of a branch due to 
thickening were small, the breadth of the younger conditions being 
about {ths of a line, and that of the older half a line. Most frequently 
no increase preceded a bifurcation ; and sometimes no difference was 
perceptible between the undivided branch and each of the shoots. 

Notwithstanding the great extent of the specimen, a very young 
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state was not observed. Supposed early but mature conditions 
(fig. 17) exhibited round, sometimes slightly raised tubular termi- 
nations, which opened in the same plane with that of the general 
surface ; and when arranged transversely, they in general constituted 
well-marked ridges. The longitudinal ribs also scarcely projected 
(fig. 18). The secondary apertures varied in form, likewise in size 
and distinctness; and their margins were depressed or inclined in- 
wards*. A presumed somewhat older state had a rougher surface 
in consequence of increased boldness in the framework of the reticu- 
lation ; while the tubular openings were depressed rather than raised, 
and the transverse rows did not form ridges : in an apparently still 
older fragment the rugosity of the exterior was much greater, the 
major apertures were irregular in outline, and the minor diminished 
in size; the network was also obliterated: lastly, in what was con- 
sidered an aged condition the mouths of the tubes were often in- 
distinct, and the secondary pores were reduced to punctures in rugose 
projections. The changes on the reverse side agreed completely with 
those just mentioned, so far as concerned the network. 

Transverse sections (fig. 21) presented a tubular area, and an ex- 
terior opake zone, in which could be detected occasionally the out- 
ward range of the visceral tubes ; also horizontally-intersected minute 
tubuli, which in two cases apparently ranged from the surface-net- 
work to an abdominal hollow. The internal vertical composition, so 
far as respected the tubes, was tolerably shown in two translucent 
slices (fig. 20). Those cavities, as before stated, had a considerable 
extension, the inferior termination being generally in the axis of the 
branch. Their area was invariably clouded by peripheral structures, 
in which very minute bright specks could be detected ; and occasion- 
ally a larger circle, believed to be one extremity of the slender, hori- 
zontal tubuli just mentioned ; but not a trace was discovered of a 
transverse lamina indicative of the digestive organs having changed 
their position. Between the walls of adjacent tubes was very often a 
fine line similar to that mentioned in the notice on Choristolgetalum 
iml~ar; but in some cases it was evidently an early condition of a 
young cavity, as it gradually expanded upwards, and assumed the 
characters of a mature state ; while in others less clear, it appeared 
to mark a structural separation between the walls, being more or less 
continuous without any increase in width. The nature of the reti- 
culated zone was ascertainable only in fragments purposely abraded 
to different depths, and even then the detection of the characters 
required care. A small portion of a branch slightly rubbed down 
presented obliquely exposed visceral cavities, with minor opake circles 
generally in contact, but sometimes with a faint indication of a sepa- 
rating paler line, the circles clearly representing the secondary surface- 
apertures. Another fragment (fig. 22), more deeply worn, exhibited 
in the middle longitudinally exposed tubes, but at the sides and upper 
extremity of the branch, where less had been removed, large ovals 

* A Shanklin specimen, obligingly lent the author by Mr. Morris, afforded per- 
fectly similar characters. For a notice of the existence of the coral at that locality, 
consult Dr. Fitton's Memoir, p. 318 op. c/t. 
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with small circles similar to those just mentioned, but occasionally 
surrounded by a narrow translucent interspace resembling in colour 
the spar which filled the cavities, and the minute area within the 
circles. A third portion, laid open nearly to the centre, differed not 
in character from translucent slices. A slightly-abraded reverse sur- 
face of an Atherfield specimen, presented to the Geological Society 
by Prof. Edward Forbes and Capt. Ibbetson, exhibited (fig. 23) ver- 
tical rows of opake-white links with narrow, translucent, intermediate 
lines; and a little lower, where the surface had been more deeply 
exposed, the links were not arranged lineally, and were detached from 
each other bv a very narrow pale band. Part of a thin slice displayed 
also several "detached circles, the inner areas and intervening spaces 
agreeing in colour and amount of clearness. Again, a fragment pur- 
posely worn down unequally, gave in the upper or least abraded por- 
tion, irregularly distributed circles, either in contact or separated by 
very. fine pale lines ; while lower down a deeper wearing laid open first 
circles of smaller dimensions with an increased interspace; and still 
nearer the lower extremity, intersections of three tubes with gra- 
dually narrowing intervals in which circles could just be detected. 
From these observed characters, it is inferred that the meshes of the 
exterior network were not mere pores in the outer layer of the coral, 
but tubuli possessed of as distinct walls as the visceral tubes. 

Additional cavities, so far as concerned the upward growth of the 
coral, were developed chiefly in the middle of the branch, converging 
to the very centre as they descended ; but occasionally a minute open- 
ing surrounded by mature tubes was detectable near tile outer or re- 
ticulated zone. 

As regards the position of Siphodietyum in a general classification, 
little doubt can be entertained of the coral having been formed by an 
ascidian polype. The simple abdominal cavities, uncrossed by trans- 
verse laminm, were clearly adapted for the reception of digestive 
organs, which did not change their position ; and the length of the 
tubes is not greater than that requisite for complicated viscera with 
rigid tentacula. Among the great groups comprising that class, the 
nearest agreement is with the family Tubuliporid~e of M. Milne Ed- 
wards, and to which he has removed ttornera (o19. eit.). Some of the 
best-known genera however, as Tubulipora and C~ia,  do not thicken 
conspicuously, if at all, the exterior of their tubes; and the mode in 
which the process is effected in Hornera differs, as already stated, 
materially from that in Siphodictyum. In this respect the fossil 
resembles the Eseharidm, the additions being purely local, and pro- 
dueing external irregalarities of surlCace; hut the absence of all signs of 
an opereulum essentially distinguishes the extinct coral from Esehara 
and allied genera, and associates it with those forming the Tubulipo- 
ridge*. It is therefore proposed to place Siphodictyum provisionally 
in that family of ascidian zoophytes. 

The fifth fossil had not apparently been named; but when first 
examined, it was conjectured to be that which is alluded to in the 

* Consult M. Milne-Edwards, op. Lit., M~m. sttr les Tubulipores, p. 5. 
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published list, No. 13. (Quart. Journ. Geol. Soc. vol. iii. p. 302) 
under the term Heteropora; and the mistake was not detected till 
t h e  describer was favoured, through Dr. Fitton, with the Atherfield 
polyparia in the Museum of the Geological Society of London. In 
that collection a branch of ChoristoTetalum impar was labelled ' Hete- 
ropora.' The specimen of the coral about to be considered, and 
which forms a portion of Dr. Fitton's private cabinet, was imbedded 
in the same mass of sandstone as the fine example of Siphodietyum 
gracile mentioned in the preceding notice. 

The fossil consists of cylindrical, forked branches (fig. 24), occa- 
sionally anastomosed ; the exterior (imperfectly preserved) has round 
apertures (fig. 25) irregularly distributed over the whole surface, and 
variable in character according to age, and, in the specimen examined, 
to the state of preservation; the general surface is also modified by 
external additions ; secondary or minor apertures are detectable occa- 
sionally near the large openings : internally the coral is composed of 
elongated simple tubes, more or less separated by an open interspace 
or fissure (fig. 26). These characters must be regarded as very im- 
perfect indications of the fossil's structure ; the surface of the speci- 
men being so incrusted with matrix, that it was impossible to obtain 
satisfactory evidence of external composition. 

I f  the portions with slightly projecting tubular apertures were con- 
sidered as presenting a mature, characteristic condition, the Atherfield 
coral might be referred to the Pustulopora of M. de Blainville*, 
especially as exhibited in P. madreporacea (Goldf. pl. 10. fig. 12) 
and P. pustulo,a (pl. 11. fig. 3), but in those fossils no open space 
or line of separation between the visceral tubes is either delineated or 
alluded to under any condition; nor are secondary openings or irre- 
gular thickenings noticed or represented. M. de Blainville states 
that the tubes or "eeUules" are "peu saillantes, pustuleuses ou ma- 
melonndes" (op. cir. p. 418) ; but M. Milne-Edwards'~ describes an 
existing Mediterranean species, P. proboscidea (02o. eit. pl. 12. fig. 2), 
with projecting, free extremities "exactement comme chez les Tubu- 
lipores" (op. cir. p. 27). The lower greensand fossil had not, it is 
believed, at any time free, protruding, visceral tubes similar to those 
represented by M. Edwards (loc. cir.), with a simple, tubular extre- 
mity in the most advanced stage, but in a mature state, a pustulous 
aperture developed at that particular period of growth. The author of 
this notice is indebted to the liberality of Prof. Edward Forbes for two 
specxmens of a Mediterranean coral agreeing perfectly with M. Ed- 
wards's figure, but differing most materially from that found at 
Atherfield. Two new extinct species, described and figured in the 
memoir above-quoted (op. cit. pl. 11. fig. 4, pl. 12. fig. 1), agree in 
general composition with P. proboseidea; and if the inquiry be ex- 

* Man. d'Actinol, p. 418 : see Goldfuss's delineations of the four species of Cerio- 
pora~, on which the genus is founded, Petrel pl. 10. fig. 12. fig. 8, and pl. 11. 
fig. 3. fig. 1. 

t Ann. des Sc. Nat., 2nd series, Zool., tome ix., Mem. sur les Crisies, &e., or 
Recherches sur les Polypes, &c. 
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tended to the additions made by M. Michelin* and Herr Roemer t .  the 
characters of the Isle of Wight zoophyte ~4ll not be apparent ; but 
should those structures be hereafter shown to exist, still as they do 
not occur in the fossils on which the genus was founded, such species 
would have to be removed from M. de Blainville's Pustulopora. It 
is not considered necessary to prolong the comparison to other deli- 
neated corals which present a limited amount, not an aggregate of 
agreements ; and the compiler of these memoranda not being aware 
of any established genus possessing a union of characters similar to 
that already mentioned, and to be further noticed in the following 
remarks, it is suggested that the Atherfield fossil may be designated 
Chisma (X,~la,,, fl,sura), in allusion to the intervals between the 
tubes. 

CHISMA~ n. g. 

Gen. char.--Tubular, branched ; tubes simple, in contact, or sepa- 
rated by an interspace of variable breadth; apertures irregularly 
distributed over the whole surface, not mere tubular terminations ; 
exterior of branches formed of more or less exposed portions of 
tubes, progressively modified by external additions. 

CHISMA FURCILLATUM, n.  sp.  

(PLATE V. fig. 24 to 28.) 

Spee. ehar.--Branches cylindrical, forked, occasionally anastomosed: 
plane of successive bifurcations at right angles ; tubes variable in 
form, slightly divergent, seldom bent suddenly outwards; aperture 
at distal extremity of exposed portion of the tubes ; in mature and 
advanced states p'ustulose; breadth of tube uniformly small in the 
middle portion of the branch, considerable at the sides ; external 
thickening of branches rugose. 

The specimen submitted to examination occupied an area about 
one inch and a half square, throughout which the branches were 
loosely distributed, but possibly at about their original relative di- 
stance. There was not the slightest indication of a base or mode of 
attachment. The diameter of the stems was nearly a line ; and no 
marked difference in dimension was noticed between the undivided 
portion and the two shoots, near the point of separation. The bi- 
furcations occurred at irregtflar distances, and the mode of branching 
had not been strictly uniform ; but there was a marked tendency to 
divide in alternate planes. Wherever the branches had come in 
contact, a perfect union had taken place. 

A fragment (fig. 25) which was believed to represent in part an 
unthickened, though not perfectly preserved exterior, displayed in the 
upper portion, a surface composed of a variable amount of exposed 

* Iconog. Zoophyt. p. 210 to 212, pl. 53. figs. 2 to 6. 
t Versteinerungen des l%rddeutschen Kreidegeb., I'P. 21, 22. pl. 5. fig. 23, 24. 
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tubes, the boundary of which was defined by a distinct llne, arched 
at the distal extremity, and straight or eurved at the sides according 
tothe relative position of the adjacent cavities. The visible surface 
was nearly flat or very slightly concave, and though not completely 
preserved, was yet dearly composed of the original coral, being pene- 
trated by minute pores similar to those in the side of vertically inter- 
seeted tubes: one limited area also presented between and around the 
apertures a nearly smooth surface with very faint traces of boundary- 
walls. The opelfing situated at the very d~stal extremity of the tube, 
but in the same plane with the surface of the branch, varied in form 
from circular to transversely oval, occupying the whole breadth of 
the interior of the cavity; and the margin was in general slightly 
raised. In this part of the specimen, the space between the interior 
of two adjacent visceral hollows was very narrow, with scarcely a 
trace of the walls being divided medially; but lower down, where 
the interval was greater and the abrasion apparently deeper, a distinct 
partition-fine was occasionally visible, especially around the arched end 
of the tube. A seemingly thickened exterior exhibited an irregular 
surface with projecting apertures, and no signs of boundary-lines 
either above the mouths or down the sides of the cavities, the occa- 
sional lacunae being evidently partial abrasions. No satisfactory 
proofs era change in the openings were visible ; but in another branch 
a small foramen appeared in the middle of mammillated casts, and 
indicated an advanced stage, possibly a precursory one to a total fill- 
ing up. 

The characters of the cavities within the branches was well shown 
in nearly vertical translucent slices (fig. 26) and polished sections 
(fig. 27). The difference between the breadth of the tubes imme- 
diately adjacent to the exterior, and those in the middle area of the 
branch was very great, where the intersection passed through the 
centre (fig. 26) ; but that the latter were mere downward attenuations 
of the former, no doubt could be entertained, as broad cavities were 
traced into narrow. Nevertheless the dimensions of the tubes were 
not always strictly uniform in equivalent positions; circumstances 
which affected the plan of growth evidently influenced the breadth 
also. The total range of the cavities could not be clearly determined, 
but it was manifestly considerable, exceeding many times the widest 
portion ; not a trace however of a transverse lamina was detected. 
The form was cylindrical where an interspace existed (figs. 27, 28) ; 
but when the tubes were nearly or quite in contact, the outline was 
more or less modified by mutual interference. In the notice on ex- 
ternal structures, the surface is stated to consist of exposed portions 
of visceral hollows with a fiat or slightly concave outline, the aper- 
ture being situated at the distal extremity. The equivalent part in 
translucen¢ slices (fig. 26) almost invariably consisted of a curved or 
nearly straight, thin, opake layer, which did not range conformably 
with the side of the tube, but crossed obliquely the broad extremity, 
constituting a special structure for closing at a particular period the 
ample tubular area. The apertures were not always apparent, yet, in 
some eases, at Lhe upper extremity of the oblique layer was a marked 

LI 2 
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prominence, agreeing in position and form with the openings on the  
surface of the branches ; and it occupied only a limited portion of 
the oblique covering ; or its depth was very much less than the dia- 
meter of the cavity. These characters prove, to the extent of the 
fragments examined, that the apertures were not simple tubular ex- 
tremities, like those in Siphodietyum gracile, Tubulipora, &c., but a 
distinct structure. In the genus Eucratia* of Lamouroux, the vis- 
ceral cell swells out from a very narrow base (Lamarck's 2nd Ed. 
loe. cit.), and the ample interior is closed obliquely in a manner si- 
milar to that stated above, as shown in M. Milne-Edwards's figure 
(op. cir. pl. 8. fig. 1) ; but Prof. J .  Reid t has explained that  the 
covering is a membrane, and that it falls off when the polype is dead ; 
and M. Edwards had previously delineated the operculum by which 
the small aperture is closed when the tentacula are drawn in (loe. 
e/t.). In Chismafurcillatum the oblique layer differed not in com- 
position from the sides of the tubes, and no signs of an opereulum 
were noticed. The walls of the cavities were distinctly foraminated, 
presenting sometimes even a sieve-like texture ; and they appeared to 
vary in thickness, in consequence of the intersection including a por- 
tion of the curvature of the tube (fig. 27) ; but the actual dimension 
was small. The character of the interval between adjacent walls de- 
pended seemingly on the position of the cavities, and on circumstances 
which permitted a certain amount of divergence. Sometimes scarcely 
a vestige of an interspace was detectable in the middle area of a 
branch (fig. 26) ; while in other sections less centrally exposed, a 
small divisional line was occasionally quite distinct ; and in a third case 
(fig. 27) a fissure prevailed nearly throughout, acquiring in one part 
great prominence of character. The principal specimen afforded in- 
stances of each condition. Oblique or transverse slices exhibited also a 
variable amount of interval. In general the minor fissures were more 
or less clouded, and at times appeared to be crossed by a bar or fila- 
ment ; but in the wide spaces (fig. 27) the evidence was in favour 
of a clear chasm, allowance being made for the interference of tubular 
walls situated behind the plane of section. A transverse slice (fig. 28), 
with considerably separated cavities, showed no regular intermediate 
structure, but the cloudiness in the fissure was generally greater than 
that  within the tube and dissimilar in character. The indications of 
cross-bars were likewise few and unsatisfactory, as proofs of com- 
position, when examined with a sufficient power. This want of 
connecting structures under certain circumstances suggests the in- 
ference, that the walls of adjacent cavities were not primarily united, 
or that there was no interblending of the secreting membranes. 
Roughly fractured branches afforded sometimes a crenulated surface 

* Lamouroux, Expos. M~thodique, p. 8, pl. 65. fig. 10 (Euc. chelata) : consult 
also Milne-Edwards, 2nd Edit. Lamarck, tom. ii. p. 188 note, and Ann. des Sc. 
Nat. 2nd Series, Zool. tome ix. pl. 8. fig. 1. p. 11, Des Crisidies, or Recherches sur 
les Polypes, M~m. sur les Crisies, &e. 

t Ann. and Mag. Nat. Hist. vol. xvi. p. 392 (Crisis chelata), pl. 12. fig. 10, 
1845. Consult also Dr. Johnston's Brit. Zoophytes, 2nd. Edit. p. 288-290,1846- 
1847. 
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composed of salient and re-entering angles, proving considerable 
lateral interference; yet it was difficult to determine how far the 
severed portions gave freely parted walls. The apparently outer 
sides of these compressed hollows were punctured in the manner 
mentioned in noticing the composition of the tubes ; but if rightly 
understood, the best exhibited surfaces were not smooth, although 
they displayed no rough broken edges or points indicative of a frac- 
tured intermediate structure. The nearly perfect exteriors, it must 
be remembered, afforded very faint or no signs of a dividing line ; 
and the supposed thickened area had a continuous layer around and 
between, intimating a complete mlion in that state. These imper- 
fectly observed characters are nevertheless believed to be in nowise op- 
posed to the conclusion of the adjacent walls having been unconnected 
when first developed. The foramina in their sides were necessarily 
designed for a specific purpose ; and possibly they afforded a passage 
to vessels that nourished the animal substance which occupied the 
narrowest as well as the broadest interspaces ; and as this portion of 
the polype was unprovided with the means for forming a definite 
structure, calcareous matter was probably deposited in a pulverulent 
state, filling partially or wholly the finer intervals, and clouding 
more or less the wider, according to the relative age or position of 
the examined fragment. Whatever may have been the real nature 
of these spaces, or the functions of the animal matter, it is perfectly 
clear the polype-tissues which constructed the whole body of the 
coral must have had a far simpler organization than those that de- 
veloped the solid fabric of Siphodictyum gracile. Better examples 
of the impropriety of limiting the term polypus to the viscera and 
the appendages around the mouth could not be advanced. In both 
the fossil genera, the digestive apparatus and the tentacula could not, 
reasoning from what is known of existing ascidian zoophytes, have 
differed greatly ; whereas the animal matter which occupied the in- 
terspaces, and in one case produced a complicated structure, but in 
the other has left scarcely a trace of a regular composition, could 
have possessed little organic sameness. Limit the term polypus to 
the portions that filled the tubes, and the animals might be consi- 
dered identical ; extend it to the whole of the soft parts, and the 
most marked differences become apparent. 

Additional cavities sprang chiefly from the direct centre, but a 
minute circle or angular area could be detected occasionally nearer 
the circumference, and in some cases they were arranged on each 
side of a faint curved line which traversed more or less medially 
cross sections. Though no direct evidence was obtained, yet these 
lines were considered as precursors of a bifurcation. They were 
c]early not the effects of anastomosis. 

The foregoing statements, it is conceived, justify the inference that 
the extinct coral was formed by an aseidian polype ; and that it 
should be placed provisionally among the Tubuliporidm. 



102 PROCEEDINGS OF THE GEOLOGICAL SOCIETY. [ J u n e  14 

DIASTOPORA, L a m o u r o u x  and  M i l n e - E d w a r d s .  

A specimen belonging  to an affixed species of  this  genus  was no-  
t iced on a f r a g m e n t  o f  Choristopetalum impar, b u t  its s tate  o f  pre-  
servat ion did not  pe rmi t  t h e  cha rac te r s  to be ascer ta ined.  

Summary of Species. 

AMORPHOZOA. 

1. Conis contor tupl ica ta .  

ANTHOZOA. 

2, Chor i s tope ta lum impar .  
3. C y a t h o p h o r a  ? elegans.  

BR't-OZOA. 

4. S i p h o d i c t y u m  gracile.  
.5. Ch i sma  furc i l l a tum.  
6. Dias topora  

Fig. I. 
2. 

EXPLANATION OF PLATES IV. AND V. 

PLATB IV. 

Conis contortuplicata. External appearance, nat. size. 
Portion of surface, enlarged, to show the characters of the laeunm and 

pores. 
3. Internal structure, enlarged. 
4. Another section in which the fibrous structure is shown. 
5. Choristopetalum impar. General mode of branching, nat. size. 5*. Portion 

enlarged to give the two sets of openings. 
6. Vertical section, mag. 5 diameters. 6*. Outline from a direct centre to ex- 

hibit the transverse laminae in the tubes, and traces of concentric layers. 
7. The portion immediately above the transverse fracture displays the surface 

of the lower lamina of a concentric layer, mag. 5 diam. 
8. Surface of the upper lamina or counterpart of fig. 7, mag. 5 diam. 
9. The central boss, gives a transversely exposed concentric lower lamina, 

mag. 5 diam. 
10. Transverse section, mag. 5 diam. 
11. Perfect surface, enlarged. 
12. Cyalhophora? elegans, nat. size. General appearance. 12". Portion, mag. 

4 diam. 
13. Nearly vertical section. Fig. 13 to 15 mag. 4 diam. 
14. Portion of a perfectly preserved exterior, figures 12,12" giving only casts. 
~5. Portion of a specimen killed during development. 
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Fig. 16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 

27. 

28. 
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PLAT~ V. 

Siphodictyum gracile. General plan of growth, nat. size. 
Front of a branch. Fig. 17 to 23 mag. 7 diam. 
Front of another branch, traversed by fine longitudinal lines. 
Reverse surface. 
Vertical section through the centre. 
Transverse section. 
Slightly worn down front. 
Slightly worn down reverse side. 
Chismafurcillatum. General plan of branching, nat. size. 
Nearly perfect exterior, mag. 7 diam. 
Vertical section. The position of the mouth to the tube is indicated in 
some cases, as near x, by a small projection ; and the interval between 
the tubes by the little space immediately above the projection : mag. 7 
diam. 
A section nearer the original surface, mag. 4 diam. : the character of the 
intervals between the tubes is shown in the portion greatly enlarged. 
Transverse section, mag. 7 diam. 
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