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43. On U~e S~vc~vn~. and AFrr~-:TrEs of the Gem,s S~no~:.:. 
By W. •. So:~As, :Esq., M.A., F.G.S., late Scholar of St. John's 
College, Cambridge, and Associate of the Royal School of 
Mines, London. (Read May 23, 1877.) 

[Pr.AT~s XXV. & XXVI.] 

I. IXTI~ODIrCTIO~'. 

So~a~ years ago my friend and tutor Mr. Bonney was kind enough 
to procure for my examination a collection of phosphatic nodules 
from the Gault of'Yolkestone, amongst which were included several 
specimens of what I considered to be species of Si2ho~tia in a 
phosphatized condition. Knowing well, from a previous investiga- 
tion of phosphafized Ventriculites from the Cambridge Greensand, 
how perfectly sponge-structure is sometimes preserved in this state, 
it occurred to me that I had here a good opportunity of determining 
the minute structure of this sponge and its relations to recent forms. 

Accordingly I requested Mr. Cuttelt, of 52 New Compton Street, 
Soho, to prepare a series of transparent slices from my specimens ; 
and on examining under the microscope the beautiful sections he 
made for me I saw displayed, in all its details, the characteristic struc- 
ture of a Lithistid sponge. I then submitted my preparations to my 
kind friend Mr. Carter, who not only confirmed my observations, but 
gave me the benefit of several valuable suggestions, and generously sent 
me pieces of the recent Discode~'miapolydisc~,s, Bocage, for comparison. 
Subsequently Mr. Vicary, with great kindness, put a large number of 
siliceous specimens of Si:pho~da from the Blackdown Greensand at my 
disposal, and I obtained from Mr. Bryce Wright an example of 
~iphonia (Hallirhoa) costata, Lamx., from the Greensand of Wiltshire: 
Finally my friend :Mr. :Moore afforded me every facility for the ex- 
amination of the beautiful collection of Choanites preserved in the 
Liverpool Free Museum; and transparent slices taken from speci- 
mens of that genus were sent me from the Woodwardiau Museum, 
Cambridge, by the courtesy of Professor Hughes. 

After a thorough examination of the material I had thus acquired, 
my next step was to work out the literature of the subject ; and this 
proved to be a more laborious and unsatisfactory undertaking than 
could have been expected. A knowledge of the minute structure 
of fossil sponges is the first essential towards determining their 
natural affinities; and of this minute structure, pakcontological 
works tell us little or nothing. As a general rule, all one can 
learn from published figures and descriptions relates to external 
form and coarse structure only; and consequently without a per- 
sonal examination of the forms described one is not always in a 
position to determine whether they are rightly assigned to a 
particular generic group or not. Moreover the external form of 
the same species of sponge is often so variable that when one has 
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AI~FINITIES OF THE GENUS SIPHONIA. 791 

decided as to the genus of a particular form, one is still not at all 
sure as to whether it should rank as a distinct species or nor. In 
the face of these difficulties one must either restrict one's self to 
mentioning those species only which have fallen under one's own 
immediate attention; or otherwise, in giving a complete history of 
the group, with each of its described species, one must be prepared 
to reserve judgment on a large number of forms, leaving their deft: 
nite determination to future research and other observers. The 
former is the less laborious of the two alternatives; the latter, 
however, is more thorough; and though it leaves us in a state of 
indecision on many points, it indicates on the other hand the lacuwe 
which remain to be filled up, and by supplying a reference to each 
described species serves to save time iu future inquiries. These 
reasons appear to me sufficient to justify its adoption in the follow- 
ing account. 

2. HISTORY. 

:Descriptions of fossils more or less resembling SiLphonice occur in 
the works of Langius, Seheuchzer, Bourguet, and various other 
early writers on petrifactions ; but the first important paper on the 
subject we owe to Gucttard. 

1751. Guettard. ' Hist. et ~dm. de l'Acad. Roy. des Sci.' (Paris), 
tom. lxiv. p. 239. 

In a paper entitled " ]~idmoire sur quelques corps fossiles peu 
connus" several specimens which are evidently Si2honi(e are de- 
scribed and figured (plate i. figs. 1-4, plate ii. figs. 1-4, plate i i i .  
fig. 1) as possessing a more or less globular body, supported on an 
elongated conical stalk below, and excavated at, the summit to a 
greater or less depth by a large circular cavity, into which smaller 
radiating can~s open. It  is shown that these are not fossilized 
fruits, as the common people of Normandy and Touraine imagined, 
and as, indeed, some of the labourers in Devonshire believe even now; 
and that they differ in important respects from the organism to which 
Scheuchzer compared them--the Alcyonium ~cus, Linnaeus, de- 
scribed by Marsilli as "~Figue de substance d'Eponge et d'Alcion," 
which Guettard considers, justly enough, to be a sponge, while the 
"petrified pears" (our Si2ho~dce ) he assigns to the corals. 

1758. Baier. 'Oryctographia Norica' (Norimbergae), J. J. Baier, 
p. 46, and Supplement, p. 59. 

In the body of this work the " fossil figs" (tab. i. figs. 30, 31) 
are considered to belong to his division "Lusus _hraturce; '' but sub- 
sequently in the Supplement they are referred to fossilized marine 
vegetables resembling the Alcyonia (tab. vii. fig. 12). 

1769. Waleh. ' ])as Steinreich systematisch entworfen' (Halle), 
5. E. g. Walch, p. 196, tab. xxiv. fig. 3 b. 

Under the name "Corallinischen Feigen" our fossils are here re- 
ferred to a group of marine Fungites. 

3 P 2  
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1770. 6uettard.  ' Mdm. sur les Sei. et Arts, '  tom. ii. p. 100, " D e  
la structure des Polypites ou Polypiers fossiles ;" p. 317, " A r -  
rangement mdthodiclue des Polypites." 

In  these papers a very full and accurate description, illustrated 
with numerous figures, is given of various Siphoniee. They consti- 
tute as "Caricoi'des" the first genus of the class of polypites, which 
are defined as "mar ine  fossil bodies of various forms, branched or 
not, pierced by simple or stellate holes, and which in their original 
state were formed by polyps contained in these holes." 

After a definition of the genus very similar to that  of 1751, a 
number of species are described and figured, including among them 
a "Caricoi'de with five or six ribs," which is a veritable Si2honia 
costata (Hallirhoa, Lamx.). 

Altogether, in Guettard's hands, the Caricoi'des form a very natural 
group. 

1778. SchrSter. 'Vollst~ndige Einleitung in d. Kenntniss u. Ge- 
schiehte d. Steine u. Versteinerungen,' vol. iii. p. 431. 

To this work I have unfortunately not succeeded in obtaining 
access. 

1808. Parkinson. 'Organic  Remains of a Former World,' voI. ii. 
p. 95, 1)late ix. figs. 4, 7, 8, 11, 12, 13, plate xi. fig. 8. 

I 'arkinson considers that  we must in most cases give up every idea 
of distinguishing between Alcyonia and sponges in the fossil state. 
He refers Guettard's forms to one or the other without deciding 
which, and at the same time regards some of them, e. g. that  
figured by him on plate ix. fig. 4, as presenting, along with cha- 
racteristic differences, a very striking resemblance to Alc~joniumficus, 
Linn. 

Parkinson's contributions to our knowledge of the genus consist 
chiefly of quotations from Guettard, and of figures of sections taken 
longitudinally and transversely through the sponge (plate ix. figs. 
7, 12, 13). 

1814. T. Webster. 'Geological Transactions,' ser. 1, vol. iii. 
p. 378, pls. 27-3(t. 

In  a letter to Sir Henry  Englefield, dated Aug. 21, 1811, this 
author describes some silicified remains of sponges, one form of 
which he names " tulip-aleyonium." This consists of a head, com- 
posed of a group of more or less parallel tubules, without a central 
cloaca at the smnmit, and supported below on a slender stem some 
four or five feet in length ; it occurs abundantly in the Grcensand 
of Western Lines, Isle of .Wight. 

This form appears to be a true Siphonia, though it possesses no 
central cloaca, and as a consequence its excurrent canals are arranged 
in a longitudinal fascia, and open on a plane area at the summi t - -  
an arrangement which is usually regarded as diagnostic of Jerea. 
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1821. Lamouronx, a. ':Exposition m4thodique des genres de 
l'ordre des Polypiers (des Zoophytes, Ellis et Solander),' pp. 72 
and 79, tab. 78. figs. 1, 2, 3. 

Lamouroux describes certain Siphon;an forms (8. Webster;, Sow., 
S. 2irifor,~is, Goldf. (?), S. costata, Lamx.) under his two genera 
Jerea and IIallirhoa, differentiating the latter from the former on 
the ground that it possesses a central cloaca, which Jerea does not. 
Ilallirhoa is made to include two species, H. lycolgerdoides (tab. 
78, fig. 2), a smooth form, possibly corresponding to G oldfuss's 
s pirijbrmis, and H. costata (tab. 78. fig. 1), distinguished 
by its longitudinal ribs. The ribs are said to vary in number and 
size, and to be of merely specific importance; their elevation to the 
rank of a generic character was a mistake of subsequent writers. 
Jerea is represented by but one species, o r. 2~yriformis, probably 
identical with 8. Webster;. 

Lamouroux refers both Jerea and Halllrlwa to the last of his 
three divisions of the Polypiers; but he does not include them in 
the same order; on the contrary, while 1tall;rhea goes into the 
eighteenth order, or Aleyon4es, Jerect is placed, along with Mbntli- 
valtia, Chenendo2ora , &c., in the twentieth order; or Actinaires. 

1822. l~lantell. 'Fossils of the South Downs,' p. 178, tab. xv. 
fig. 2 ; tab. xvi. figs. 19, 20, 21. 

The genus Choanites, of Mantell, which is in this place very 
vaguely defined by him, professes to be founded on Alcyo,zium.ficus, 
Linn., as a type, and consequently embraces several of the 
Aleyonites referred by Parkinson to the same a]Iiance. The forms 
specially claimed by Mantell are represented on pl. ix. figs. 1, 3, 4, 
6(?), 8, pl. xi. fig. 8, of Parkinson's ' Organic Remains.' 

Two species of the genus are described and figured : one, Choanltes 
sttbrotttndus (tab. xv. f. 2.), fl'om the Upper Chalk of Lewes, is a true 
~yliusian, or lantern-jointed ttexaetinellid, previously and correctly 
described by Toulmin Smith as Ce2halites subrotundus ; the other 
form, from the chalk flints of Lewes, appears to be a large conical 
,Siphonia without a stem, and is named Choanites K~,~igii (tab. xvi. 
figs. 19, 20, 21). �9 

An Alq~]onium ('.~ 2yriforr~is is mentioned as occurring at 
Hamsey, South Bourne, near Beachey tIead, in grey Chalk marl. 

1826. Goldfuss. ' Petrefacta German;m,' pp. 16-18, 97, 98, 221 ; 
pl. vi. figs. 7 to 11 ; pl. xxxv. figs. 10 to 12; pl. xlv. figs. 13 
and 14. 

The Siphonia of Goldfuss is simply Guettard's genus Car;co'ides 
under another name, and (since it is made to include Lamouroux's 
genus Jerea) with a slightly wider definition ; and yet, without any 
reason being alleged, its authorship is assigned to Parkinson. But 
that Goldfnss quotes Guettard's memoirs on this subject, I should 
imagine he had never seen them. 

The genus is classed with the Po]ypites, it~ polyparium stated to 
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be polymorphic, fixed or free, with thick fibres, which were pro- 
bably subgelatinous (!) in the living state;  the distinction of its 
canals into two groups is noticed, the one longitudinal, and opening 
into a central ostiole or upon a plane surface, and the other trans- 
verse, terminating in the ostioles scattered on the lateral surface. 

~Nhle species are described and figured, all of them, with one ex- 
ception, which is assigned to Mfinster, being claimed as new. 

TABLE OF SPECIES. 

,51. ticus ...... ! Goldf. 
,, puuctata... Miiust. 

,, piriformis l Gold['. 

,~ e x c a v a t O ,  . . .  , ,  

,, pistillumt., ,, 
,, bwrassata. ,, 

,, eervieornis l ,, 
i 

,, amlmllaeea I ,, 

Quader Sands. 

f Chatk (?) 
[ Jura Kalk ~. 

? ? 
? ? 

Firestone. 
Greensand. 

Quedlinburg. 
Goslar. 

Chamont. 
Streitberg. 

? 
? 

Paris, Oourtagnon. 
Coesfeld, Westphalia. 

p. P1. fig. 
221 65 14 

13 
i;~ '~ 7 
97 35 10 
17 ,, 8 

10 
" ~ 5 
18 6 1 1  

, 9 8  35 11 
. . . .  12 

1831. Deshayes. 'Descript ion des Coquille8 caract~ristiques des 
terrains, '  p. 255, pl. xi. f i~ .  1 and 3. 

This author simply notices the occurrence of Siphonia costata and 
S. :pyriformis in the Cretaceous strata. 

1831. Benett. ' Catalogue of Organic Remains of Wilts, '  pp. 8, 9, 
pl. 1 to 8. 

Miss :Etheldred Benett describes and figures a large number of 
fossil sponges, including several forms of Siphonia,  from the green- 
sand of Wilts. They are all placed in the same genus Polypo-  
thecia, Benett, a somewhat heterogeneous mixture of forms, grouped 
together apparently on insufficient grounds of resemblance, and 
separated into species on insufficient degrees of dissimilarity in 
external form. ' H e r  drawings, however, are .very  valuable, since 
they present us with what  appear to be two gradation~l series of 
S iphon i~ ,  diverging from S. p//~'iformis into ,S'. costata on the one 
hand, and into Pol!/pothed(t e.v2)ansa on the other. The latter 
series i8 the least complete; but it appears to mark a passage from 
S.  pyr i formis ,  through an open cup-like form (P. comple.va) resem- 
bling a Siphonia  cost, t ,  opened out, to a wide shallow saucer-shaped 
species P. expa,~s,, which resembles, at least superficially, some 
forms of Coraltistes. The other series commences with P. gphcero- 
cephala, which is simply a smooth ovoid specimen of S. p y r i f o r m i s  ; 

The occurrence of tiffs species in the Jura Kalk, of which the figure leaves us 
in no doubt, is a very interesting observation. Goldfuss remarks that it is one 
of the very few fossils common to the Chalk and Jura Kalk. 

t Thi~ is subsequently identified with Jerea 2yriformis, Lamx. 

California-San Diego on February 29, 2016
 at University ofhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


AFFINITYES OF THE GENUS SlPHONIA. 795 

this is succeeded by a true S. 2yriformis, but with faintly longitu- 
dinally wrinkled sides; then follows P. biloba (S. costata), which 
shows the incipien~ lobation of the preceding in a more advanced 
s~age ; from being irregular and vague, it has become definite, and 
exhibits two regular longitudinal ribs. The lobation thus commenced 
is continued by specimens with from three to six or even seven 
lobes: so great, indeed, is the tendency of this form to lobation, 
that in P. triloba the three principal folds are in one specimen sub- 
divided into secondary ones by a depression running longitudinally 
down each; and in a variety of P. sexloba the six chief ribs are 
also separated into secondary ones, but in this case by transverse 
instead of longitudinal constrictions. So easy do the transitions 
between the varieties in this series appear to be, as to leave great 
doubt in one's mind as to the specific distinction between the 
extreme forms of S. pyriformis and S. costata. 

1832. Passy. ' Description ggologique du dgpartement de la Seine- 
Infgrieure, p. 339, pl. xvi. fig. 9. 

In this work we merely find a notice of the occurrence of a form 
which the author calls Choclnit~,s 2)y~'iformis, a variety of C. Kii~tigii. 
It  is from the Upper Chalk in the department of the Eure, and 
appears from the figure to be a small form of C. K~nigii. 

1830-37. Fischer-de-Waldheim. ' Oryetographie du Gear. dc Mos- 
con,' pp. 178, 179, tab. xlviii, figs. 3 and 4. 

The genus Siphonia is here included with the Polypiers, and Gold- 
fuss's definition is repeated. A new form is figured and described 
as S. radiata, a variety of S. pyriforn~is, from Bouchevo~, ten 

rsts from Moscow, in Upper Chalk. 

1834. Blainville. ' ]~Ianuel d'Actinologie,' p. 536, pl. 95. fig. 1. 

Blainville defines the genus according to Goldfuss, and enume- 
rates as its species S. py,'iformis, excavata, prcemorsa, Tistillum, 
incrassata, and cervico~mis. A recent sponge from the Mediterranean, 
exhibiting a certain superficial resemblance to Siphonia, is referred 
by Blainville to this genus, and not only so, but constituted its 
type, under the name of Sil)honia typ~trn, De Blainv., pl. 95. fig. 1, 
~[crs de Sicile. 

Now, in the first place, this S. tjpum appears to me to be iden- 
tical with the Alcyoniu~n ficus, Linn., described by Count Marsilli, 
and considered by Scheuchzcr and Parkinson to be the living repre- 
sentative of Siphonia, for which reason they referred Siiphonia to 
Alcyonia. Thus this particular species (S. typum) has considerable 
interest for us, especially as it was adopted so recently as 1867 by 
the late Dr. Gray, who introduced it into his proposed arrangement 
of the sponges as a member of the Keratacea (Prec. Zool. Soc. 
1867, p. 509). The fossil Siphonia, however, is, as we shall show, 
a Lithistid sponge; and it would certainly be curious if a recent 
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Lithistid had been known to Blainville in the shape of S. ty2um 
at this early date ; there is a strong d y,'iori improbability about such 
a supposition ; and what is better, we have certain information which 
decides this point, since Mr. Woodward informs me that a section 
of the original so-called S. t~q)um has been prepared and examined 
microscopically by 5h'. Savile Kent, and that this exhibits the struc- 
tltre of a ]lenierid sponge; i.e. its skeleton consists of acerate 
spicules bound together into fibres. This fact, which was known 
to Dr. Gray, and appears in the MS. correction of his original classi- 
fication in the possession of Mr. Carter, clears up the whole matter. 
In  the first place Si2honia tl/l)mn is not a ~Siiphonia at all, since 
it belongs to the I{enierida', while the Siphonice belong to the 
Lithistida~, an altogether different order of sponges ; thus the error 
of :Blainville is rectified; and next, if S. typ~on be the same thing 
as Alcyoniumficus, as I firmly believe it is, then Parkinson's mis- 
take is also indicated, and the clear insight of Guettard, who plainly 
saw and insisted on the important diflbrences in general structure 
between Carir (Si2honi.) and Alcyonium ficus (S. tyIno~ O, 
receives at length its true recognition. 

1836. Sowerbv. ' Trans. Geol. See.' scr. 2, vol. iv. pl. 2. p. 340, 
pl. xvia.  t{g. 169. 

In this paper, which is an appendix to Dr. Fitton's memoir on 
the strata below the Chalk, Sowerby describes and figures specimens 
and sections of a species which he terms ,Sil)ho~ia pyriforn~is, 
Goldf., and which is found in the Greensand of :Blackdown. t ie  
states that it exhibits as much variety in form as the fruit from 
which it derives its name. tits figures are superb, and beautifully 
illustrate the general form and strucfure of the specimens described: 
they have in consequence been copied by many succeeding authors, 
too often, I regret to say, without due acknowledgment. 

Sowerby's S.l)yr;for,,is is not spherical or obconieal in shape, like 
Goldfuss's specimens, but more or less conical, and with a general 
resemblance to S. fleas, Goldf.; probably, however, in a type so 
variable these forms are but varieties of each other. 

1839. Lee, J. E. '~Iagazine of Natural liistory,' vol. iii. new 
scr. p. 10, figs. 2 to 6. 

Lee describes two species, which he refers to Siphonia, as S. dava 
and S. anguilla, both forms from the Chalk of Bridlington, Yorksh. 
lgeither, however, appears to agree in general characters with this 
genus; and ~s microscopic structure is not  adduced, conclusive 
evidence as regards their affinities is wanting. A ~'ery interesting 
observation is made, to the effect that whilst the fibres of the roots 
of these sponges are often perfectly preserved in the Chalk, yet in no 
instance have they been found attached to a foreign body. This 
fact strikingly illustrates the similarity in habit between the old 
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Chalk sponges and those which live half-immersed and unattached 
in the Atlantic ooze of the present day. 

1840-41. RGmer, F. A. ' Die Vcrsteincrungen des norddeutschen 
Xreidegebirges,' p. 4, tab. ii. figs. 1, 2, 3. 

The genus is assigned, as in all works subsequent to Blainville, 
to the sponges ; its characters are defined afresh;  and eight species 
are described from Cretaceous strata, of which three, S. cylindrica 
(tab. ii. fig. 1), ocellata (lb. fig. 2), oliyostoma (ib. fig. 3), are new, 
while a fourth, S. Goldf,~ssii, is the .Manon pyrifor~ne of Goldfuss, 
renamed and transferred, I think rightly, to Siphonia. 

S. oligostoma appears to be a Lithistid of some sort ;  but  there is 
nothing to show that it possesses the essential structure of Siphonia ; 
the two o~her new species exhibit no characters by which we can 
determine even their ordinal affinities. 

A reference is made to Choanites as "Scyl~hia (Choanites) 
Koenigii," on page 8, where we find its right to generic independ- 
ence strongly questioned, and its truc place indicated as bclonging 
to the 8cy2hice. 

LI~T OF ~PECIES. 

*?. 2unctata.~ Upper Chalk Marl 
L o w e r  ~ ,~ 

S. ficus. Upper . . . .  
Grey Chalk (Planer) 

S. Goldfussii. Lower Chalk Marl. 
S. cflindrica. Plainer. 
S. ocellata. 
S. oliyostoma. Chalk marl (Pl:,iner) 
8. multiformist. Lower Chalk. 

Greensand (glauconie). 
8. cervicornis. Lower Chalk Marl. 

Sudmerberg, near Goslar. 
Ilsenbm'g and Coesfeld. 
Sudmerberg, near Goslar. 
Steckelnburg near Quedlinburg. 
.Near Coesfeld. 
Steekelnburg. 

`Near Ilsenburg. 
.Near Peine. 
Vouziers, Ardennes. 
.Near LemfGrd and Coesfeld. 

1840-47.  Michelin. ' Iconographie Zoophytolo~que.'  

The additions to our knowledge of the genus made here consist 
chiefly in descriptions of a number of species, one of which, 2. 
arbuscula, is a very interesting form, since it presents us with a 
composite S. 2yriformis, characterized by a number of sponge- 
bodies borne on pedicels branching from the main stem. 

Blainville's mistake in reference to S. ty2)um is repeated, and my 
opinion in regard to its identity with Alcyonium ficus, Linn., con- 
firmed by anticipation. 

~[n the following list of species those which are printed with an 
asterisk either certainly do not belong here, or only doubtfully. 

* This is considered identical with S. in, crassata, GoldL 
? S. Tistilhtm is supposed to belong to this species. 
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S. aeaulis ...... i Mich. 
,, a r b u s e u [ a  . . . !  ,, 

,, fieoidea ...... i ,, 
,. F i t t o2~ i  . . . . . .  i 
,, inerassata I Goidf. 

~  
I 

,, lagenaria,. . .:  Mich. 
,, lycoper&ides*i ,, 
,, m ultioeula[a i ,, 
,, mwiformis ...i ,, 
" P!/rif~ ""i Goldf. 

i 
,, ramosa~ ...... ! Mich. 

' Hallirhoa ) 
tt. 6raqeosta . ! 

. cos ta t ( t  . . . . . .  Lalnx. 

,, Tessonis ...... ! Mich. 

C r e t a c e o u s .  

,9 

Oolitic. 
Cretaceous. 

Cap la H6ve. 
Environs de Tours. 
Poitiers. 
C(,~me, Loudun. 
Nogent le Rotrou. Tours, l~6ma- 

lard, Guilbaut, Coulong% 
C a e n .  
Luc, Ranville (Calvados) 
T o u r s .  
Tours, Honfleur. 
Rouen, Havre, Tours, Chateau- 

vieux, St. Aignan, l~Smalard. 
Tours. 

Tours (P. ayarMformis, Benett, 
Wilts). 

I Vaehes-noires, Nogent-le-Rotrou, 
R6malard, Cap la tISve. 

i Vaches-noires, Villers-sur-M'er. 

1845-46.  Reuss, A. E. ' Die Vers te inerungen der bShmisehen 
Krcideformation, '  vol. ii. p. 72. 

Mention is made of six species, of which four are described as 
new. 

LIST OF 8I'ECIES. 

S .  [ e r n a / a ,  Rss., Lowest Chalk marl, S. foot of Borzen, near Bilin ; Tripelberg, 
near Kutschlin. P1. xvii. figs. 1 and :3. 

8. pyriformis, Goldf., Upper Chalk marl, Kutsehlin. 
,S. donyata, ZRss., Upper Chalk marl, Kutsehlin, IIundorf, I~adowessitz. 

P1. xliii, fig. 1. 
S. heterostoma, Rss., Lowest hornstone-like conglomerate, S. Bergen, S. tZradisst; 

Lowest Chalk marl, Schilling, near Bilin. P1. xvii. figs. 4, 5. 
S. biseriata, Rss., Conglomerate, southern foot, Borzen. P1. xvii. fig. 6. 
S. eereieornis, Goldf., Upper Chalk marl, Kutschlin, Hundorf ; Lower Chalk 

marl, ]3ilin ; ' Pyropensand ' of Tr~.ibletz. 

S .  ternata ,  the C~,emidium terna t , ,m ,  Rss., of an earlier work 
(Geogn. Skizz. ii. p. 298), possesses the general  s t ructure of a 
SiphoJda,  and is in all probability a Lithistid,  closely allied to, if  
not  identical wi th  our genus. 

S .  elowlata.  This appears also to he a Lithistid,  and is very l ikely 
a S ; p h o n i a  as well. 

S .  heterostoma and biseriata.  These are bothHexact incl l ids ,  wi th  
no relations to S i p h o n i a  ; on the other hand they  closely resemble 
S t a u r o n e m a ,  mihi,  in the coarseness of their  sexradiate fibre, and 
in the simplicity of its nodes : they  are like this genus in general  
form also, and will  therefore, I expect, on closer examinat ion be 
found to be allied to it. 

S .  cervicornis is said to be exceedingly similar to the lower part 
of derea  arborescens, Mich. 

1850. D'Orbigny, A. ' P r o d r o m e  de Paldontologie, '  vol. ii. 
pp. ] 86 and 285. 

D'Orbigny includes tIa!livl~oa and  Choanites  with  ,S'i2honia, and 
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enumerates the following species from the "dtage C6nomauicn" 
(p. i s 6 ) : -  

1. Siphonia costata, which includes Hcdlirhoa costata, Lamx., 
and H. Tessonis, Mich. 

2. S. acaulls, Mich. 
3. S.ficus, GoldL, which includes Sowerby's 3. pyrlfornffs. From 

the "4tage S6nonien" (p. 285) : - -  
1. S. lycoTerdites , D'Orb., in which are merged S. 2irij-'ormis 

and S. incrassata, Goldf. 
2. S. K6nigii, Ct~oanites Kgnigii, Mantell, to which he adds, 

as belonging here, S2onyia terebrata, Phil., and Scyphia (Cnemi- 
dium) pertusum, :Reuss. OF course, without a knowledge of the 
intimate structure of these species, it is impossible to deny the 
justice of these identifications ; but the figures of Phillips (Geol. 
Yorks. pl. i. fig. 10), and of Reuss (Bhhm. Kreid. pl. xvi. figs. 7 to 
12), exhibit a very marked difference from the Choanites of Mantel1, 
since they possess only one set of canals, the longitudinal group 
being absent. 

3. S. tuberosa equivalent to Scyphla tuberosa, Rhmer (Nordd. Kreid. 
pl. ii. fig. 9). :Rhmer figures the minute structure of this sponge ; 
it is a true ttexactine]lid, and has nothing to do with Siphonia. 

4. S. dichotoma is Michelin's ScypMa dichoto~ct ; and the reference 
here is doubtful, to say the least, since the minute structure is not 
known. 

5. S. 5,fundibulu,m, D'Orb., is SCyl)hia terebrata, :~Iich. ; another 
of those generic identifications which rest on no sufficient basis. 

6 to 9. S. arb~scula, ficoidea, Fitto~ff, brevicosta, all Michelin's. 
10. S. elongc~ta, ]Zeuss. 
11. S. ternata, Rcuss. 
12. S. mult~ormis, Bronn. 

1851. Bronn. 'Lethma Geognostica,' Th. v. p. 73, t. xxvii. 
fig. 20. 

Bronn considers that there is no essential difference between 
Siphonia, Hallirt~oa, and Jerecl; at the most they are subgenera. 
There can be no doubt that as regards the first two he is right; and 
with respect to the third the probabilities are in his favour ; the 
Si_phonia of the Folkestone Gault differs in no important particular 
from the Jerea pyriformis of Lamouroux and Michelin; but without 
an opportunity of examining more species of derea I do not feel able 
to pass an opinion upon the whole group. Bronn also describes and 
figures a new species, 8ilflw;ffa multiformis (Jerea I)yr~iformis, Defr. 
Dict. Sei. Na~., Atlas des Polyp. xlix. fig. 2); this does not possess 
the usual central cloaca of Si2honi( q but otherwise strongly resembles 
it. The various other species of the genus, which he quotes and 
rearranges from other authors, will be found referred to him in the 
appended catalogue, pp. 825-833. 

Choanites he maintains as a distinct genus, partly on account 
of its spiral canal ; and his U. h~nigi is made to include S~oongia 
terebrata, Phill., and Scyphia lteteromorpha, Gcin. 

California-San Diego on February 29, 2016
 at University ofhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


800 W. 5. SOLLAS O.N* THE STRUCTURE AND 

1852. D'0rbigny. 'Cours 616m. de Pal6ontologie et G~ologie," 
tom. ii. p. 212, fig. 336. 

The sponges are here divided into two groups, those " h squelette 
corn6" and those " h  squelette testac5 ;"  the latter, characterized by 
a stony calcareous skeleton, are wholly fossil and extinct, the former 
recent and never found in the fossil state. Our Slphonla, therefore, 
along with ~11 other fossil sponges, belo~lgs to the testaceous division, 
and, with six other genera, it constitutes the family " Siphonid~c." 

The figure of S.Jlc~s (fig. 336), so often quoted as D'Orbigny's is 
adopted without acknowledgment from Sowerby's beautiful (h'awings 
of 8. 2yrifo,m is. 

1853. Mantell, G.A. ' Medals of Creation,' p. 230. 

A short account of the genus and some of its characteristic 
species is given, accompanied by woodcuts (ligu. 73. figs. 1 to 5). 
A form very similar to S. pyrt:formis is said to occur somewhat 
abundantly in the Portland limestone; this confirms Goldfuss's 
observation on the range of this species. 

A new species, Siphonia Mor~'isiana (lign. 69. fig. 3), is next 
described from slices commonly used at Brighton and in the Isle of 
Wight for mounting in brooches ; but no evidence is produced to 
show whether this is a Siphonia or not. 

Choanites E~,igii (lign. 75) is again described, and said to differ 
from Siphonia in the absence of a stem. The spiral tube which 
was detected by Mr. Cunnington winding round its central cavity, 
is stated to be inconstant. 

1854. Morris, John. 'Catalogue of British Fossils,' p. 30. 

The species of Sil)honia recognized by Professor Morris as occur- 
ing in Britain are as follows :--S. anyuilla, Lec : cervices'his ?, Goldf. ; 
clara, Lee ; costata, Lamx. ; Mocrisii (MorAsir Mantcll) ; l)yri- 
formis, Goldf. ; terebrata (S_pongia tcrebrata, Phillips) ; tVebsteri, Sow. 

1857. Pictet, F. G. 'Trait6 de Pal6ontologie,' tom. iv. p. 541, 
Atlas, pl. cx. figs. 15, a, b, c. 

Follows D'Orbigny in his views of the structure and relations of 
5'iphonia, adopting D'Orbigny's tribe of Siphonidte, and placing this 
along with all other fossil sponges except Clionides, i. e. boring 
sponges, in his family P~T~osro~-Gil)x, which corresponds with 
D'Orbigny's "sponges with testaceous skeletons," minus the Chonides 
before mentioned. 

In addition to H~tlbYhoa, Polypothecia and Choanites are included 
as synonyms. 

1859. Fromentel. " Introddction .~ l'6tude des ~ponges fossfles ;"  
extrait des Mgm. Soc. Linn. de la Normandie, vol. xi. pl. i. s 12 
et 12a. 

The order " Spongitaires " of this author corresponds to Pictet's 
Petrospongidm; and his suborder ofSToncjitc~ria t~tb~dosa embraces the 
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three families Eud6ens, Siphonocccliens, and J6r6ens, the first two of 
which receive most of the genera of D'Orbigny's Siphonid~e, and are 
distinguished from the latter by the isolation of their tubules, which 
in the J6rdens are grouped together in fascim or in series. This dif- 
ference the author is able to maintain in the case of Si29honia, appa- 
rently by never having examined actual specimens of the genus ; at 
all events among his rdchattffdes figures of Sowerby's S. 29yriformis, 
taken at second hand from D'Orbigny, there is one illustrating a sec- 
tion said to have been made longitudinally through the sponge, which 
does not exhibit the longitudinal tubules which are the most we l l  
marked canals of all in Sowerby's faultless drawings, and in all 
specimens which have come under my own observation. Any thing 
more misleading than the section, fig. 12 a, pl. i., can scarcely be 
imagined. 

Si2)honia is distinguished from the other genera of this family by 
being borne on a stalk, and is divided into two distinct new genera, 
Si2hone~dea and Polysil~hona~dea , the latter founded on Siphonia 
arbuscula, Mich., and distinguished from the former by bearing 
several sponge-bodies on its raceme instead of a single one. The 
distinction is a trivial one, and scarcely of specific importance even. 

The mistake made by earlier authors of regarding the specialized 
pore-areas on the exterior surface of the sponge as representing 
oscular openings is repeated here, and, I believe, by every one who 
has had occasion to mention them both before and since. 

1861. Courtiliier, A. "]2ponges fossiles des sables du terrain Crg- 
tacg supgrieur des environs de Saumur, gtage S~nonien de 
D'Orbigny" (Extrait des Annales de la Socidt6 Linndenne de 
:M:aine-et-Loire). 

This author simply describes a number of species of Si2honla , the 
names of which will be found in the appendix. :His specific dis- 
tinctions are founded on slight variations of external form, so slight 
sometimes as to lead one to wonder whether he has not given a 
separate name to each individual specimen in his collection. 

1864-66. Riimer, Y.A. "Die  Spongitarien des norddeutsehen 
Kreidegebirges," Palmontographiea, vol. xiii. pp. 1-64. 

RSmer follows D'Orbigny and Fromentel in his classification, 
adopting, as Pomel remarks, the errors of both, which he modifies 
according to Etallon, or from his own inspiration, or Toulmin Smith. 

The Siphonidm are stated to possess " wurmfSrmig" (Lithistid) 
st'ructure externally, sometimes combined with a " git'terfSrmig" 
(Hexactine]lid) structure in the interior. This is as mythical a 
combination as the organism of the legendary " Griffin," and can 
only be explained on the supposition that a Lithistid sponge has 
grown over a :Hexactinellid to the extent of enclosing it. In the 
forms I have examined certainly nothing of the kind is to be seen. 

The genus Si2ho~ia is defined according to Fromentel, whose 
genus Polysiphonia is accepted without comment, : while the Ast~jlo- 
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sponcjla * (Si2hoMa excavata, Goldf.), which occurs in the Silurian, is 
retained as a member of the family. 

The species described are S. ficus, Kcenigii, t,~berosa (Scyphia tube- 
rosa, RSmer, 1840), ornata, astroides ; the last two of which are new, 
while S. tuberosa (as before mentioned p. 799) is a true tiexactinellid, 
and has no place with the SiphoMce. 

S. pyrifoJ.mis and S. punctata are referred to Jerea ; and many 
other species of previous authors find their place amidst new and 
strange relationships, going into various other genera and even 
different families. The new arrangements proposed by this re- 
former arc indeed bewildering, and help to show what, unfortu- 
nately, is only too sufficiently obvious, the utter and distracting 
confusion in which the classification of the tbssil sponges is involved, 
and which must continue without an)  prospect of order or finality 
till the ultimate structure of the forms described is made the basis 
of their arrangement, as in the case of recent sponges. 

The multiplication of synonyms which has grown up in conse- 
quence of all absence of a guiding principle in the grouping of forms 
will be seen in the appended Tables (pp. ~25-833), the value of 
which would be greater but for the fact that  even the ordinal 
characters of a great number of the species which are therein 
named are unknown, and cannot be discovered from an examina- 
tion either of the figures or the descriptions of their authors. 

1866. D'Eiehwald, E. ' Lethma Rossica,' vol. i. p. 329 ; vol. it. sec. 
1, pp. 100-102. 

In  vol. i. p. 329, a new species, Sipho~,;a ,'yli, Mri~'a (Eichw. non 
]~euss), is described from the Orthoceratite bed of Zarskoje near St. 
:Petersburg. There are no characters about this sufficiently marked 
for its reference to the sponges at all, and certainly none to show 
that  it is a Sil~ho~da. Sil)hO~da l~,'~e,~w~'sa and e.rcavata, Goldf., are 
given from the same horizon at Zarskoje, I'oulkowa, and various 
other localities. 

In  vol. it. p. 100, we find a description of the genus ,Siphonia, 
which is said, partly on the evidence of the species cited in vol. i., 
to range from the Palaeozoic into the Mesozoic pe14ods, attaining its 
maximum in the Cretaceous. 

Two new species, S. pi~'~on (pl. vi. fig. 8), a doubtful member of 
the genus, and S. r;v~digem ~pl. vi. fig. 7), a large and symmetrical 
form very similar to S. pj,/formis, Sowerby, are described and figured 
from the iNeocomian; and S. radiata of Fischer is mentioned as 
occurring in the Cretaceous of ]Jouschevoy6, near Moscow. 

1868. Bowerbank, Dr. J . S .  ".~, 5[onograph on the Sillceo-fibrous 
Sponges," pt. it. (Proceedings of the Zoological Society, 1869, 
p. 342, pl. xxv. figs. 6 & 7). 

Dr. Bowerbank gives the name " P,risi2)honia" to a new genus of 

Zittel shows that this sponge is a true Hexaetinellid (Abhandlungen der 
k. bayer. Akademie der Wiss, it. C1. xiii. Bd. i. Abth. pp. 35 & 44). 
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vitreo-hexactinellid sponges, apparently out of a vague impression 
that $iphonia and it are near relations. I merely make mention of 
the fact here in order to state definitely that Sil)honia and Puxisi- 
phonia resemble each other in nothing except their names. 

1872. Pomel, A. 'Palgontologie de la Province d'Oran,' p. 124. 
This author makes a decided advance in regarding the differences 

in the skeletal tissue of sponges, whether vermiculate or lattice-like, 
as of fundamental importance; to the class characterized by the 
former tissue he refers the Siphonid~e; but he mars the value of 
this by assigning a calcareous composition to these sponges, a mis- 
take probably due to his having had before him specimens which 
had undergone a mineral replacement. 

Beyond the statement that the Siphonian skeleton is throughout 
vermiculate, this author, though he writes much, does not appear to 
add any thing new. 

1872. Nicholson, H . A .  ' A Manual of Palmontology,' p. 70. 
After a brief description of the genus, Dr. Nieholson gives it as 

his opinion that the Si2honice present a very curious resemblance to 
the Holte~ice (sarco-hexactinellid sponges) of the Atlantic ooze, and 
were probably, like them, inhabitants of a deep sea. 

What resemblance there may be lies wholly on the surface and is 
not very. remarkable even there. The ultimate structure of the two 
genera is as completely different as it can well be ; and the "gise- 
ment"  of most Siphonice is a greensand deposit, which was laid 
down, not in the depths of the Cretaceous ocean, but in the shallower 
waters not far from its shores. " Choanites," however, appears to be 
the deep-sea form of the genus. 

1873. Thomson, C. Wyville. ' The Depths ot the Sea,' p. 486. 

After describing a new species of sponge, Coelosio]tcera t~tbifex*, " a n  
aberrant group of the Esperiadm" (Gray's ?), Prof. SirWyville Thom- 
son goes on to remark that Choanites may be some relation of this 
form, on grounds of resemblance which are given in the following para. 
graph : - - "  From points apparently irregularly placed on the surface 
of the sponge, tubes about 3 ram. in diameter run out in all directions; 
the wails of the tubes are thin and delicate, being' more so towards 
the distant ends, where the tubes contract slightly to an open orifice. 
At the proximal end, at the junction between the tube and the 
sponge-body, there is also a contraction, and a slight pit-like'involu- 
tion of the surface of the sponge. There is something very charac- 
teristic in this peculiar form of iunetion which it is not easy to 
define, but which almost forces the conviction that there is the 
closest relation between these recent forms and tube-bearing fossil 
sponges such as Choanites." 

The Professor, in his attempts to discover resemblances between 

Histioderma aT2endiczda[a , Carter, Ann. & Mag. Nat. Hist. set. 4, vol. xiv. 
p. 4, pl. 18. 
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fossils of the Chalk and the living forms of the Atlantic, seems here 
to have been led astray : the tubes of CMosph~ra are external, and 
those of Ghoanites internal, to the sponge-body ; and the peculiarity 
in the junction of these tubes with the body of the sponge in Ceelo. 
s2)hcera is not alleged to have been observed in the case of Choanites. 
:For my own part I certainly have never seen it. But it would be use- 
less to argue the matter further on these grounds, since Cvelosl)hce~'a 
is, in spieulation, closely allied to Halichondria i~wrustans, Johnst., 
while Choanites, on the other hand, possesses the genuine Lithistid 
skeleton, and belongs without doubt to the genus Siphonia. 

3. I)ESCRIPTIOI% 

General Form and Str~cture.--The outward form of ~ipho~ffa is 
exceedingly variable ; and it is by not making due allowance for the 
extreme polymorphism of the genus that its species have been so 
extensively multiplied. Its 1)rincipal part consists of a head or body, 
which is usually, but not always, supported on a distinct stem. 

The stem, when present, is more or less cylindrical, straight near 
the head, but generally irregularly undulating lower down ; it ex- 
hibits great variation both in length and breadth, sometimes becoming 
so short as to render the 'sponge-body almost sessile (S. curta, cyli~,- 
drica, etc., Court.), at others attaining a len~h many times that of 
the sponge-body--e, g. in S. Websteri, Sow., which presents us with 
a slender stalk some four or five feet long; between these two 
extremes every intermediate gradation may occur. I t  is usually 
simple, but sometimes becomes branched (S. arb~scMa). 

At its proximal extremity it breaks up into a number of diver- 
ging irre~flar ramifications, by which it appears to be attached to 
the surface of some foreign body. 

I t  rarely is found entire, having in most specimens been broken 
off at a greater or less distance from the head. When absent, as it 
sometimes is in S. (Choam;tes) K6nigii, it is replaced by a number 
of rooting fibres which ramify in all directions through the sur- 
rounding matrix of the fossil. With this substitution of anchoring 
filaments for a process of attachment may be correlated the fact that 
B. K6Mgii is the chalk or deep-sea form of its genus, while the 
species provided with stalks are characteristic of greensand deposits, 
and consequently flourished in a somewhat shallow sea. 

The same kind of adaptation is exemplified in the case of ESq~tec- 
tella, which is an anchoring sponge when it floats half immersed in 
the chalk-ooze of the Atlantic, but becomes fixed and adherent when 
it enters the shallower waters near the coast. 

The sponge-body presents almost every possible variety of form. 
Commencing with S. :pyriformis, Goldf. (tab. vi. f. 7 a), we have a 
head nearly spherical in shape ; this by elongating vertically gives 
rise to a series of more or less prelate ellipsoids, S. ovata, Court., 
ntt, ij'ormis, Nich., 2yriformis, Sow. (lee. cir. f. 3 & 9) ; by becoming 
flattened at the extremities these assume a cylindrical shape, S. cy- 
lindrica~ Court. On the other hand, a shortening of the globular 
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form along i~s vertical axis produces a series of oblate ellipsoids, S. 
incrassata, Goldf. ; and again, if it enlarges at the base, conical forms 
result, S. conica, Court., fic~ts, Goldf., Fitto~d, Mich., pyriformis, 
Sow. ; or if at the summit the forms become obconic, S. pirifor~nis, 
Goldf., Mich., Court. ; several heads of this form borne on a branch- 
ing raceme constitute S. arb~tsc~da, :Mich. Finally, by unequal 
lateral growth, lobations more or less numerous and pronounced arise, 
and we have the different varieties of S. costat~t. 

At the apex of the body is the opening of a central canal, which 
descends for a variable depth towards the base of the sponge, some- 
times nearly reaching the stem, at others forming only a shallow 
saucer-shaped depression ; while occasionally, as in ~. ~I'u it 
may be altogether absent. In breadth it is equally variable: in some 
cases a large sponge is perforated by a long but very narrow canal ; 
in others a much smalIer specimen is widely excavated by a broad 
funnel-shaped cavity; and if S. e.v2pansa be, as I believe, a member 
of the genus, the widening and deepening may become so great as 
to convert the canal into a large cup-like hollow. 

In a unique specimen lent me by Mr. Win. u of :Exeter, the 
sponge is incompletely divided by longitudinal fission into two parts, 
each of which possesses its apical opening and central canal. 

The sides of the central canal or axial tube are perforated by a 
number of round or oval openings about ~ to ~tr inch in diameter, 
situated at about equal distances from each other, but not exhibiting 
either a quaternary or quincuncial arrangement,; they manifest, 
however, a tendency to succeed one another in tiers of circular rows. 

These openings are seen in vertical sections to be the distal ter- 
minations of a number of canals which diverge from the axial tube 
and perforate the sponge ; those which open into the basal part of 
the tube continue its axial direction downwards, and are prolonged 
into the interior of the stem below, while those which open into the 
sides spread out in descending curves. As the canals open nearer 
the summit of the central tube, so they lie nearer the exterior of the 
sponge; and as they approach the exterior, so they become more 
parallel with its contour. 

In many specimens the most exterior of these canals are freely 
exposed on the surface, radiating away from the edge of the summit, 
opening as winding, bifurcating, and occasionally anastomosing fur- 
rows. From this we might infer that the more internal canals, 
which are not so clearly revealed, possess the same characters ; and 
a tangential section made through one of the phosphatic specimens 
from Folkestone proves that such is really the case, the windings, 
branchings, and anastomosis being all well displayed. 

We have now described the " excurrent" system of the sponge. 
The axial tube is the "cloaca ; " and the openings in its walls are the 
"oscules" of the longitudinal or excurrent canals. 

The exterior surface of the sponge-body is pitted by a number of 
irregularly dispersed more or less circular holes about ~ inch diam., 
which are the openings of canals which radiate inwards, normal to 
the surface, towards the cloaca of the sponge, crossing the excutTent 

Q. J. CT. S. No. 132. 3 ~ 
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canals on the way. These radiating canals are smaller than the 
excurrent ones, and also differ from them in not being continuous for 
any considerable distance, very few extending from the circumference 
to the centre. Following one of them as it leaves the exterior sur- 
face it is found to proceed for a shorter or longer distance inwards 
and then to terminate in one of the longitudinal or excurrent canals ; 
but other radiating tubes start afresh from the vicinity of the place 
where it disappears, and, after proceeding further inwards and 
crossing several excurrent canals on the way, terminate like the one 
they have replaced ; and so by easy stages the central cloaca is at 
length attained. Thus a succession of radiating canals maintains in 
connexion the exterior of the sponge and the various longitudinal 
canals. These radiating canals constitute the "incurrent" system: 
and their external openings are the functional mouths or specialized 
pore-areas of the sponge, and not " oscules," ,as is stated in works 
on palmontology. 

The interior of the stem is occupied by lon~tudinal canals in 
direct continuation with those of the sponge-body. :Radiating canals 
are not obviously present; but a number of small openings occur on 
the exterior, from which, in some cases, superficial branching canals 
radiately diverge and, after wandering for some distance over the 
surface, become gradually lost. 

The interstices between the canals are occupied by an irregularly 
reticulate, originally siliceous skeleton, the examination of which 
must next engage our attention. 

Minute Structure.--To investigate this the phosphatized specimens 
from the Folkestone Gault (Plate XXV. fig. 7) were in the first place 
employed. These specimens had become somewhat worli by the 
action of water before they were deposited in their latest "gise- 
ment," and, according to the extent of the attrition they have un- 
dergone, vary in colour from grey to black, just as may be observed 
in the case of the coprolites of the Cambridge Greensand. In out- 
ward form they are globlflar, ellipsoidal, spindle-shaped, and pyri- 
form, varying in size from ~ to 1�89 inch in length and breadth, 
with no constant ratio between the longitudinal and transverse dia- 
meters. At one end a round scar or broken stump remains to indi- 
cate the place of attachment of the pedicel now broken off; at the 
other extremity is a plain surface in the centre, from which, in some 
specimens, radiate for a greater or less distance down the sides 
a number of low smooth rounded ridges, about 7~e inch broad; 
these undulate somewhat in their course, and anastomose with each 
other laterally: between them the surface of the sponge is depressed 
and minutely pitted. The central plain area indicates the place where 
the interior excurrent canals originally opened on the surface, or, 
perha~, in a few instances, according to Mr. F. G. :it. Price, F.G.S., 
the summit of a cloaca now filled up with foreign matter. The radiating 
ridges are the phosphatic casts of the exterior excurrent canals, and 
the intervening depressions the skeletal interspaces, the pitting of 
which has been produced by the removal, in solution or otherwise, 
of the skeletal network exposed on the surface. 
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From these specimens, which I believe to be chiefly forms of Si- 
phonia tVebsteri, Sow., slices were taken in the following direc- 
tions :--1. Along the longitudinal axis of the sponge, longitudincd 
sections (PI. XXV. fig. 7a) ; 2. Transversely through its centre, trans- 
verse sections (P1. XXV. fig. 7 b) ; 3. Parallel to t]ae vertical axis, but 
at some distance from it nearer the exterior, ta~gential sections. In  
examining these sections we find the internal canals, owing to their 
having been partially filled in with chalk marl and other earthy 
material, are distinguished from the other parts by being more 
opaque and lighter in colour, so that with reflected light they are 
dull grey, and by transmitted light almost black in appearance; 
they are not, however, limited by definite walls, but shade into the 
surrounding substance, i .e.  the phosphatic material which now 
occupies the place of the original sarcode of the sponge. This is 
more or less transparent, dark brown by reflected, and light amber 
or yellowish brown by transmitted light ; it is everywhere traversed 
by the skeletal network, which is transparent and colourless, and 
always sharply defined from its matrix. 

Slceletal ~etworlc.--The structure of this may be best examined 
with powers of from 60 to 140 diameters and by transmitted 
light. 

Selecting a favourable portion (PI. XXVI. fig. 1) of any one of the 
sections, we observe, well marked off from the surrounding brownish 
phosphate, a small circular colourless area (0"002 of an inch in dia- 
meter) (fig. I a), which is the cut end of a smooth cylindrical rod that 
has been traversed at right angles by the plane of the section ; from 
this circle, then, i.e. from the end of the cylindrical rod, radiate 
three smooth cylindrical arms, 0"005 to 0"016 of an inch long and 
9"002 of an inch broad, which terminate, either without or with 
previous bifurcation, by dividing into a number of rounded or hemi- 
spherical apophyses, between which are left corresponding rounded 
concavities, the whole termination roughly resembling a small bunch 
of grapes. The arms make various angles with each other, main- 
raining no constancy in this respect. 

The structure thus described is that of a Lithistid spicule(P1. XXVI. 
fig. 2), which, as it exists in recent sponges, likewise presents us 
with a priucipal cylindrical shaft, also dividing into three chief ra- 
diating arms, which terminate after one or, it may be, two bifurca- 
tions, by breaking up into a cluster of botryoidal processes. 

The bunch of irregular knobs and sockets which ends one spicu- 
lar ray fits into and interlocks with the similar cluster at the end of 
the ray of an adjoining spicule, the knobs of the one fitting into the 
sockets left between the knobs of the other. 

This articulation affects all the spicules alike; the ends of none of 
them are free; and thus a skeletal network results which is as re- 
sistant and rigid as that of the u though it is 
arrived at in a totally different way; for in the latter sexradiate 
spicules are cemented into a glassy fibre-reticulate structure by a 
coating of silica which completely envelops them, while in the Li- 
thistids no such cement is present, the junction of their trifid spi- 

3 ~ 2  
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cults, which are thus naked, being effeeted solely by the interlocking 
of their extremities (P1. X X V I .  fig. 3). 

In m~ny instances the rounded apophyses can be distinctly seen 
in our phospMtized specimens, lying within but quite distinct from 
the containing sockets, while in others the effects of fossilization 
have gone so far as to obhterate the distinction betwcen the two, 
and to fuse the articulated clusters into a more or less solid homo- 
geneous mass. 

In  some parts of the sections (P1. XXVI .  fig. 1 b) simple circular 
areas occur, unconnected with the radiating arms; these are due to the 
section having passed through the shaft of a spicule at some distance 
above its point of trifurcation. In  others, again, the arms are seen 
without a central circular area (fig. 1 c), owing to the section having 
passed through the plane of the arms beyond the end of the shaft, 
and thus separated the shaft with the upper half of the rays from 
the lower half, which remains imbedded in the slice. 

In  the spicules of recent Lithistids one may often observe, in the 
axis of the shaft, a central canal, which, at the point of radiatien of 
the arms, gives off three branches, one for the axis of each arm : and 
in a section of a fossil sponge which was sent to Mr. Carter as taken 
from a PoI!/pothecia , he has observed* not only all the details of 
Lithistid structure which we have described in SiphoMa, but has 
also detected this very quadrira'liate canal as well, occupying the 
axis of the spicular shaft and rays exactly as iu the recent forms. 
In  my specimens of phosphatized Sipho~ffce [ have carefully searched 
many times for these canals under a magnifying-power of fl'om 140 to 
500 diameters, but always without success; they have apparently 
disappeared during the mineral replacements to which the substance 
of the spictfles has been subjected. Their absence, however, is of 
no consequence in our inquilT, since the characters which remain 
are in every detail so exactly those of a Lithistid spicule as to make 
the production of further evidence on this head unnecessary; and in 
so considering them I have the unreserved support of Mr. Carter. 

Besides the Lithistid network the sections also exhibit a number 
of simple finely-pointed acerate spicules (P1. XXVI .  fig. 5 & 5 a) of 
variable size, but sometimes attaining very respectable dimensions, 
ranging in length from 0.(12 to 0-045 of an inch, and in breadth 
from 0"0015 to 0"007 of an inch. 

Arra~geme~t of the Sl~iC~des.--The spicules of the skeletal net- 
work, though they do not exhibit a very regular arrangement in 
detail, are not, how~.ver, scattered Without order through the sponge, 
but present on a large scale a definite and regular disposition. 

Lo)~git~dinal Sctio~ (P1. XXVI .  fig. l) .  Selecting a band of net-  
work lying between two radiating' or incurrent canals, one finds it to 
consist of several series of spicules, the filigreed or botryoidal ends of 
which for each series lie along lines radiating from the exterior 
towards the centre of the sponge, i. e. in the same direction as the 
radiating canals ; the smooth arms of the spicules are likewise ar- 

Arat. & Mag .5"at .Hist. scr. 4, vol. xii. p. 349, "On the tIexaetinellidm and 
Lithistid~o," 
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ranged in radiating series, those of each row lying approximately 
parallel with each other and concentric with the centre of the sponge, 
i. e. transverse to the direction of the radiating canals : thus we have 
bands of filigree and rows of smooth trabeeulm radiating towards the 
centre of the sponge and regularly alternating with each other in a 
vertical succession. This results, as will be seen in fig. 1, P1. XXVI. ,  
fl'om the fact that the points of trifurcation of the spicules are con- 
fined more or less to certain radiating lines, and that two out of the 
three resulting rays, which diverge in a plane at right angles to the 
shaft, remain short and divide into their clustered apophyses at 
once, while the remaining ray is elongated in a concentric direction 
for a certain distance (the breadth of the series) before it breaks up 
into filigree; and, to keep the series uniform, it often happens that 
the points of trifurcation of the spicules are placed alternately on 
opposite sides of the series, so that one spicule divides into its three 
rays on the line where the long rays of the adjacent spicules termi- 
nate, and sends its long arm to divide into tubercles on the same 
line as that on which the trifurcation of its neighbours takes place. 

Transverse Section (P1. X X V .  fig. 5). A similar arrangement is to 
be seen about the radiating canals here, while in both the transverse 
and longitudinal sections the circular ends of truncated shafts appear 
scattered, isolated amidst the network, or attached to rays which 
diverge from them. These show that the series of spicules exhibited 
in transverse section are eonneetcd by more or less vertical shafts 
with similar series above and below, and, similarly, that those series 
shown in longitudinal section are connected by horizontal shafts with 
similar series on each side--in other words, that the circles of the 
transverse section represent the shafts of the longitudinal one, and 
vice ve,rsd. 

From this it follows that the skeletal walls of the incurrent tubes 
are composed of cylinders of a complex network consisting of parallel 
bands of the interlocked terminations alternating with parallel rows 
of the smooth rays of Lithistid spicules, the smooth rays lying con- 
centric with the axis of the canals, but the series they form paral- 
lel with them. Thus a minute observer entering one of these canals 
would see around him, as it were, a number of ladders, the " rungs"  
represented by the smooth arms, and the side pieces by the clustered 
tubercles of the spicules; and he could walk from end to end o51 the 
same ladder without crossing from one to another, except where 
two ladders might merge into one. 

The bands of network, although their direction is from the cir- 
cumference towards the centre of the sponge, do not extend uninter- 
ruptedly the whole way, but they are exposed in the sections for a shmt 
distance only ; this probably arises for the most part fl-om the inter- 
ferenee of the longitudinal canals with the course of the ineurrent 
ones, by displacing or absorbing them, and, to a less extent, in the 
ease of the transverse sections from the fact that while the lucre- 
rent canals follow approximately jines radiating towards the eentre 
of the sponge, the sections, on the other hand, are taken simply at 
right angles to its axis, and eonsecluently if they pass, as they are 
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sure to do, a little above or below its equator, will intersect the 
canals and their surrounding network obliquely. 

The arrangement about the longitudinal canals differs from the 
preceding, though it appears partly to result from it. ~Valking up 
one of these canals, one would pass alternations of -knotted ends, or 
of bands of knotted ends, and series of smooth trabecul~e, resembling 
altogether a chain made of links of two alternating patterns ; i .e.  
we should make our way from one spicular series to another. 

I t  only remains to repeat that  the arrangements just described 
are subject to very considerable modifications; but these, however 
great they may be, leave the general tendency always observable. 

The simple acerate spicules (p. 808) also present us with a more or 
less obvious arrangement, generally lying in groups parallel with 
one another and with the direction of the adjacent longitudinal or 
radiating canals. 

This exhausts, so far as my observation goes, the minute structure 
observable in the phosphatic specimens from the Gault ; and it will 
now be worth while to determine how far similar characters are to 
be detected in species from other localities and in different states of 
fossilization. 

Specimens from the I[aldon Gree~sa~d near Exeter. S.~vyr~formis, 
Sow. (P1. XXV. fig. 1), ,b'. cyli~dNca (P1. XXV. fig. 4) andco~dca, Court., 
S. Fittoni, Mich. (P1. XXV.  fig. 6) .--These fossils are not much else 
than the deciduous skeletons of the sponges they represent, un- 
altered to any great extent  by processes of fossilization. Scarcely 
any foreigm material has entered to fill up the canals and interstices 
of the interior; and thus it happens that it is next  to impossible to 
prepare transparent scctions from them:  the brittle siliceous net- 
work breaks away in the processes of cutting and grinding down, 
and none but thick, almost opaque, slices can be procured. For-  
tunately, however, this perfection of preservation has its own 
advantages; for, owing to it, we can dispense with section-cutting 
and preliminary preparation altogether;  with no other apl)aratus 
than a low-power microscope, say of 60 diameters, and a common 
Haldon Siplw~ia, we can, by examining the latter under the former 
with reflected light, solve at once the characters and affinities of this 
long misunderstood genus. That  the solution has not come before 
is duo to the igmorance in which we have been left so long regarding 
the nature and existence of the Lithistina. Almost directly we 
have attained a knowledge of these we have also arrived at a 
solution of Sip]~o~ia. 

On examining the natural  surface of the ttaldon specimens under a 
power of 60 diameters, one perceives that  the spaces between the pore- 
areas are entirely occupied by a skeletal network (P1. XXVI .  fig. 4) 
possessing the true Lithistid structure. The quadriradiate spicules 
interlocked by their tubercular extremities are plainly visible 
throughout, and may be viewed here as solid objects of three 
dimensions, and not merely as linear figures drawn in the plane of 
a section ; as regards outward appearance, many of these spicules ,~re 
as whole and perfect, and clean and vitreous, as those of a recently 
dead sponge. 
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With regard to their arrangement, it will be observed that while 
previously (pp. 806-810) we described the cylinders of network about 
the radiate canals from upper, lower, and lateral longitudinal 
aspects, we are here viewing them transversely or end on ; and thus 
no arrangement of spicules in series appears. What especially 
strikes one is :---first, the lmiform length of the radiating arms, which 
here lie more or less parallel with the plane of the surface, while 
the spicular shafts pass inwards at right angles to the surface; and 
next the fact that the arms diverge from one another more fre- 
quently at angles of 120 ~ than in the interior lateral views, so that 
they are generally equiangular. 

Sections taken from these specimens may be examined as opaque 
objects. Observations so made simply confirm results previously 
obtained. 

Specime~zs of S. costata from the Wiltshire Greensand.bOf this 
species I possess only one specimen (P1. XXV. fig. 2) ; and it, in com- 
mon with all others I have examined, has been infiltrated with silica to 
a much greater extent than the preceding specimens; and, as a con- 
sequence of this, the skeletal network is much better supported, so 
that Mr. Cutte]l has been successful ia obtaining a tolerably thin 
slice from it. In this section the structure has in many places been 
obliterated~by mineral changes; but enough remains distinct to show 
that it possesses in all essential respects the same characters as the 
species we have already discussed. 

Specimens of S. (Choanites) KSnigii from the Challc of Sussex.-- 
These have suffered greatly from mineral changes, the precise nature 
of which will be described in a subsequent paragraph (p. 817). 
Notwithstanding this, however, enough of the skeletal struct;ure 
remains to determine its real character. The quadriradiate spicules, 
of the same form and size as in the other species, are united into a 
similar network; and there can be no doubt as to the Lithistid 
character of the sponge. The tubercular extremities are unfor- 
tunately not preserved so well ; all one can say of them is that they 
were at all events confined to the ends of the spicular rays, and that 
what traces they have left behind accord best with an origin in 
tubercles of the same kind as those of other SiThonice. After a 
careful search through a beautiful series of Choc~nites, I have no 
hesitation at all in referring them to the genus with which they are 
here associated. 

Structure of the Stem of Haldo~ Siphonia~ (1)1. XXVI.  fig. 7 ) .~The  
spicules which are exposed on the exterior of the stem of the 
~aldon specimens differ in an interesting way from those of the 
body, owing probably to physiological adaptation. The arms of 
these spicules are greatly elongated, and bent in a direction parallel 
with the long axis of the stem, and therefore with each other ; or, 
at all events, those arms which do not take this direction remain 
short, whilst the produced ones always lie longitudinally. Again, 
all the spicular rays, whether bifurcated or not, appear, as far as 
one can see in unprepared specimens, to terminate in simple pointed 
extremities without forming clusters of botryoidal apophyses ; hence 
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the elongation of the spicules seems to be at the expense of the 
material of their articular processes. The shafts of the spicules are 
not seen, and may be intbrred to penetrate the stem at right angles 
to its surface. As, then, the long rays all lie in the same direction 
(that is, with thc length of the stem), and as the terminations of the 
spicules overlap one another by passing above and below those 
alon~ide them, and as tile shafts appear to pcnetrate amon~ t  the 
spicules of the interior, we may consider that the arrangement we 
have here is of the nature of a "p la i t , "  serving to keep the spicules 
in place, and yet not binding them together with the same rigid 
union which we find in the network of the sponge-body. :From this 
results flexibility combined with security, the value of which will be 
understood when we remember that the Sipho~dce lived in a some- 
what  shallow sea (75 to 375 fathoms), and were exposed to 
current8 which a flexible stalk would be better able than a rigid 
one t~ sustain. 

Lo~gitudi~ml Section o.f the Stem.--This does not expose any very 
clearly defined stmctm'e ; but what  there is to be seen agrees com- 
pletely with the foregoing description. 

Development.--Amon~t the specimens from Haldon is a very 
small one (P1. XXV. fig. 3), which I believe to be a young form, and 
which agrees in every particular with similar ones figmred by 
Sowerby as the young forms of his ,Y. pyrifo~mds from Blaekdown, 
near Cullompton. The body is somewhat fusiform, { of an inch 
long and nearly -~ of an inel~ broad : it is supported on a straight 
slender stem, the proximal end of which is broken off. At the apex 
of the body is a small conical=depression produced by the oseular 
openin~ of some four or five excurrent canals, and very insignificant 
in size when compared with the rest of the body. 

From this youngest known form the adults arise by successive 
coatings on the exterior, the coatings on the body being thicker 
than those on the stem. Each coating possesses alt the characters 
which belong to ,S'ipho~da: and thus we have .produced successive 
groups of longitudinal canals opening in a series of tiers vertically 
over one another in the cloaca or central cavity left in the axis of 
the body of the sponge. Thus, also, the longitudinal canals are 
axial in direction below the cloaca, and become more parallel with 
the curve of the existing exterior surface as the3" lie nearer to it, 
the successive groups of canals indicating, indeed, the successive 
surfaces of the sponge. Thus also arise the concentric rings of 
skeletal network seen in transverse section around the cloaca ; and 
by the opening in different places of fresh radial canals for every 
fresh exogenous layer, the discontinuity of the radial canals when 
traced for any distance results. Fig. I b (P1. XXY.)  is a drawing of a 
section taken longitudinally from an adult S. pyrifor,mis, Sow. : 
it is easy to understand how the series of changes just  described 
would result in producing such a structure as this from the young 
form represented in fig. 3. 

The differences presented in the surface of many fossil Siphonhe, 
differences which have been held of specific importance by many 
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authors, may be explained 1)y reference to this kind of growth ; for 
in cases where the last coating had grown so thick that a fresh set 
of excurrent canals was on the point of appearing in a new layer, 
but had not actually done so, it would require a considerable 
amount of attrition to reveal the outermost ecries of canals ; and the 
chances are that the exterior of the specimen would be smooth, i. e. 
not grooved by superficial canals. If, on the other hand, a new set 
of longitudinal canals had just been produced, then the mere dis- 
solution of the dermal covering of the sponge would leave them 
exposed as well-marked grooves proceeding from the rim of the 
cloaca for a variable distance down the sides of the body, as already 
described (p. 805). 

4. STATES O~F 2d~IN~RALIZA~IO.'~. 

1. Phosphatic Specbnens from the Ga,lt.--The infilling material of 
these fossils is a brown substance composed of calcic carbonate and 
phosphate, clear and transparent in thin sections, especially in those 
parts where it fills the intermeshes of the skeleton, since in the 
canals of the sponge it is rendered more or less opaque by included 
earthy material, consisting partly of Gault clay and partly of various 
small forei~l bodies, such as glauconitic granules, minute Fora- 
minifera, as well as" contorted fibres of the same kind as those 
figured in the ' Geological Magazine,' Decade it. vol. iii. pl. xiv. 
figs. 8, 9, 10, as resembling contort spicules, and which I hope 
to show in a subsequent paper to be algoid growths, like that of 
Saprolegnia, that have infested the sponge subsequent to its death 
and during its decay. 

The skeletal network in these specimens is generally transparent 
and colourless; it dissolves with effervescence in hydrochloric acid, 
and behaves with a power of 60 diam., under polarized light, as pure 
calcite, of which mineral we may therefore conclude it is mainly 
composed. When examined, however, with polai~ized light under a 
higher power, say 140 diam., small portions of some of the spicules, 
but not of all, give here and there the colours of quartz ; and when 
such spicules are treated with hydrochloric acid an exceedingly small 
insoluble residue of a transparent mineral remains behind, which, 
when again examined with 5Ticol's prisms, turns out to be pure quartz. 
From this it is therefore evident that in some spicules a part, though 
a very insignificant part, possesses a siliceous composition, while on 
the other hand by far the larger portion of the skeletal network 
consists wholly of calcite. 2~ow the skeleton of the Lithistid~e is 
siliceous; i.e. it consists of organic matter and silica in intimate 
combination; and since the skeleton of Sip]wMa is, as we have 
already shown on morphological pounds, that of a Lithistid sponge, 
it also must originally have been made up of organic silica, while 
its present calcareous state can only be due to a subsequent mineral 
replacement. In spite, however, of the fact that its original siliceous 
substance has been almost altogether exchanged for a crystalline 
calcareous one, and in some cases entirely so, it yet exhibits an 
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anatomical structure so well preserved that we can trace it in nearly 
all its details, even to distinguishing the pectfliar apophyses which 
terminate the ramifications of its spicules. So completely, indeed, 
has the original form of the spicule been preserved, that the hemi- 
spherical pittings, which generally excavate the walls of these struc- 
tures in recent sponges after death, are to be observed in some cases 
on the surface of these calcareous pseudomorphs. Thus the fact 
that anatomical structure, and not mineral composition, should 
guide us in our investigations ~nto the characters of fossil sponges, 
is here enforced afresh, upon evidence scarcely less striking than 
that which presented itself in the case of ~'tauronema Carteri't, a 
fossil sponge belon~ng to the order ]=[exactineliidm. It  will be 
noticed also that we have here another case of the conversion of 
colloidal silica into a crystalline state, so crystalline as to give 
colours with Nicol's prisms quite as brilliant as those of mineral 
quartz. Sometimes the spicules of the network are replaced by 
iron-pyrites, so that, seen by reflectcct light, they glitter like bur- 
nished brass. 

Near the exterior of the fossil the spicules have sometimes wholly 
disappeared, and their places remain unoccupied as hollow casts; or 
more often these casts have become filled up with transparent 
"coprolite," which almost obliterates them, and is only prevented 
from quite doing so by the presence of a quantity of fine granular 
material along with it, Which often collects into lines along the 
sides of the cast. Occasionally, also, an infiltration of glauconite 
accompanies the coprolitic thrilling, so as to make it appear that the 
spicule has been replaced by that mineral, which, however, is not 
the case. 

2. ,Siliceous Specimens from Haldon.--The internal canals in these 
remain to a great extent unoccupied, as mere hollow tubes, though 
here and there they have become partly filled in with crystalline silica : 
and very generally they contain a sin~flar thread of silica, having 
very much the appearance of a thick bristle passed in to show the 
course of the canals; it lies in the axis of the canal containing it, 
and quite free from the walls, though sometimes it leaves this 
position and becomes attached to the side of the canal. The sub- 
stance of the thread gives colours with polarized light; its exterior 
has a chalcedonie appearance : and it accommodates itself accurately 
to the course of its canal. :From its irregular form, i~s position, 
and the entire absence of any such structure from the phosphatic 
specimens of the Gault, and in any known sponge, recent or fossil, 
I should say decidedly that it is not a spicule or any other structure 
proper to the sponge, but a subsequent formation produced during 
the mineralization of the particular specimens in which it occurs. 
Again, the position of the threads is sufficient to show that they 
cannot be of stalactitic formation ; the running or dropping of water 
could never take place so as to tbrm a thin axial thread extending 
throughout the length of a narrow, branching, and tortuous canal. 
On the other hand the connexion between the canals and their 

Ann, & ~[ag. _Nat. Hist.  ser. 4, vol. xix. p. 1. 
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fibres is too significant to be overlooked. - A comparison of the two 
shows a correspondence of a very exact kind: wherever the canal 
expands, there the fibre becomes thicker; when the canal branches, 
the fibre bifurcates with it, and both undulate together in common 
curves : the two structures agree together, in fact, just like a mould 
and a cast which has contracted after its first formation. The ex- 
planation which therefore commends itself to my mind, and which 
at least satisfies all the facts of the ease, is, that the silica of these 
threads infiltrated the canals while in the collodial state, and com- 
pletely filled them up with a siliceous jel ly;  a subsequent and 
gradual loss of water of hydration caused this jelly to become dry 
and simultaneously to shrink till it attained its existing solidity and 
dimensions; finally, after a great lapse of time, the unstable colloid 
passed into the crystalline condition. The possibility of the latter 
transformation has been already proved by numerous observations 
on the existing crystalline condition of fossil siliceous spicules; and 
any one who has experimented with colloidal silica must have been 
struck with the wonderful amount of contraction which this sub- 
stance experiences on desiccation, a contraction quite sufficient to 
account for the shrivelling of the silica in the canals of the ]:[alden 
S;2honice. 

_5/'etworIc.----The interstices of the network are sometimes empty 
spaces, and sometimes occupied wholly or in part with crystalline 
silica. When empty, the spicules of the net retain their siliceous 
composition, but do not exhibit the central hollow canal, which 
frequently puts in an appearance in recent specimens of Lithistid 
spicules; they are solid throughout, and, since they give colours 
with polarized light, have evidently exchanged their originally 
colloidal state for the crystalline condition. In a single instance, 

t o  which I have not been able to recur, a spicule was observed in a 
section of one of these specimens with a smooth surface, and shining 
with a vitreous lustre, like the spicule of a sponge only just dead ; 
but in all other cases the spicules are excavated all over with small 
hemispherical pittings, similar to those which Carter has described 
as affecting the deciduous spicules of recent sponges ; they have a 
bluish opalescent appearance and a feeble resinous or gum-like 
lustre. 

When the interstices are filled with silica, the spicules are repre- 
sented by empty casts, the walls of which are coated interiorly with 
an opaque white substance, which appears black by transmitted 
light. Frequently the cast has entirely failed to preserve the original 
shape of the spicule, and the skeletal network presents the appear- 
ance of a number of fragments of moss irregularly scattered through 
a transparent ground of crystalline silica; these dendritic fragments, 
however, are, as we have already stated, not solid, as they appear 
to be by transmitted light, but merely hollow empty spaces. 

The silica of the interstices presents a fibrous crystalline arrange- 
ment, the fibres generally radiating from the spicules, or what 
remains of them, in little tufts, each of which is defined a t  no great 
distance from the centre of crystallization by a curve concentric 
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with it and normal to the~]ireciion of the fibres themselves: some- 
times this curve is made more apparent by the presence of a number 
of accompansing minute granules ; and it appears to indicate a line 
of growth. The fibrous tufts, or hemispherical bosses, do not, 
however, nearly fill up the whole of the interstice, but always 
leave a larger or smaller space in the middle, which is also filled 
with crystalline silica, giving either a granular colour-pattern with 
polarized light, or a fibrous one--but usually the latter, in which case 
these crystalline fibres are bolder than those of the hemispherical 
bosses. Here, when the fibres from two adjacent centres of crystal- 
lization meet and oppose one another, they terminate abruptly in a 
sharply defined straight line of demarcation ; and if the adjacent and 
opposing groups be more than two in number, the respective lines 
of demarcation intersect each other at angles of 60 ~ , and hence they 
may be regarded as sections of the sides of incompletely formed 
crystals of quartz. The fact that we find solid sihceous spicules in 
the uninfiltrated network, and mere empty spicular casts when the 
interstices are filled with silica, seems to me very significant, and 
certaiuly suggests the idea that the spicules have to some extent 
furnished the silica with which the sponge has become mineralized, 
and thus, up to a certain stage at least, the sponge has fossilized 
itself. 

3. Specimen of S. costaia from Wilts.--This specimen is solid 
throughout, the canals are filled with quartz sand, glauconite grains, 
and other foreign bodies, cemented together by crystalline silica. 
The interstices of the skeleton are filled up by transparent and crys- 
talline silica; and the spicules have become absorbed, leaving o;dy 
hollow casts in their place. These casts are lined internally bv 
white opaque material, and frequently contain certain curious l~lack 
linear bodies or accrate spicula, which, on treatment with nitric 
acid, lose their dark colour, turn faintly yellowish, and become per- 
fectly transparent, while the resulting acid solution yields a blue 
precipitate with potassium ferrocvanide: their composition would 
thus appear to be mainly siliceous, while their black co]ouring- 
matter consists of some salt of iron. It is just possible that these 
spicules may be the remains of some Cliona-like sponge, which 
entered the Siphonia some time after its death, and specially in- 
habited the enlarged axial canals in the spicules of its skeleton. 

The exterior of the arms of the skeletal spicules is sometimes 
covered with a number of hemispherical bosses, very regular in 
shape, and with a sharply defined contour. :If these were integral 
parts of the original spicules, they would remove S. eostata from its 
alliance with S..py,',ifo,.'~ds and the recent species Discode~'mia 
]9ol!/discus, and place it in some other group of Lithistids. I have 
consequently given ~ea t  attention to their examination, and find, 
first, that they are inconstant: in some cases a group of spicules 
does not exhibit a single one ; in others the spicules are covered with 
them, and occasionally so thickly that the bosses appear piled one 
on- another in thick clusters. Next, the walls of the spicular casts 
are subject to other, though related, peculiarities, sometimes be- 
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coming slightly irregular or sinuous in outline, and at others bulging 
out all round into a large protuberance of no very precise tbrm: 
these are certainly subsequent formations; and since, in character 
and position, they resemble some of the tubercular bosses, it seems 
probable that the latter are subsequent also. :Finally, the bosses are 
hollow within, like the rest of tile spicule, and the silica of the 
interstices radiates away from them in fibrous tufts; and thus we 
have repeated a structure and arrangement which I have before 
described in a very different sponge, viz. Stauronema, one of the 
~exaetinellidoe, and in which certainly they are the result of changes 
which have taken place during fossilization. The same holds good 
with the tubercles of the specimen we are describing; they are not 
proper to the original spicule, but have been formed as products of 
its fbssilization. In both sponges, in S~))honia and Stauronema, the 
cast of the spicule has eaten its way outwards from its original 
position into a number of hemispherical tubercles ; and these have 
served as centres from which a radiating crystallization of silica has 
been set up ; in Si:phonia, however, the spicular casts have remained 
empty, but in Stauronema they have become filled up with a crys- 
talline carbonate of lime. 

4. S2ecimens of S. KSnigii .f~'om the Ckcdk.--Theseexist in a great 
variety of mineral states; but in all the chief fossilizing agent is 
silica. In examining a common flint nodule which has been split 
open and found to contain a Choanite, we observe on the fractured 
surface, most exteriorly, a ring of opaque milk-white silica, exca-  
vated by a perfect network of empty spaces, on which apparently 
its white colour, to a great extent, depends ; succeeding this, next in- 
teriorly, is a zone of dark transparent flint; and next to this, occupy- 
ing the central area of the broken surface, is a white network, having 
its canals and interspaces filled with dark transparent flint, like 
that of the previous or middle zone. The central network is not, 
however, uniformly white and opaque, but portions of it are con- 
siderably more transparent than the remainder, the whiter and less 
white parts differing in appearance just as a piece of ordinary white 
paper differs from the same paper when impregnated with oil or 
grease. 

The central network alone represents the original Choanite, the 
outer and middle zones having accumulated round it during its 
silicificatien. The outer zone, however, Sometimes contains isolated 
Lithistid spicules, or, rather, the empty casts of such spicules; and 
similar casts sometimes project from the interior of this zone into 
the clear flint of the succeeding middle zone, wherein they appear as 
white and solid spicules, the true nature of which is at once revealed, 
however, by examining their cxtremities where they are intersected 
by the plane of fracture. Indeed I may here go so far as to state 
that whenever one sees a very white and opaque, solid-looking 
spicule imbedded in clear transparent flint, one may at once expect 
to find it just the reverse, as regards solidity, of what it seems. 

The middle zone contains numerous transparent spicules of variou~ 
kinds of sponges, various Foraminifera, and other inchded bodies, 
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which all appear to have been derived from the chalk-silt in which 
the Choanite was originally imbedded. 

The central network, or the true Choanite, is of a mixed nature, 
consisting partly of the skeletal rete of the sponge and partly of a 
mineral incrustation. Thus one observes in it true, well-defined 
Lithistid spicules, composed of very dark and clear transparent 
silica, with a thin axial thread of wl~iter silica occupying the posi- 
tion of the axial canal, and a coating of white fluffy-looking silica 
surrounding them exteriorly like a growth of some kind of mould. 
Sometimes this fluff)" material is so dense and abundant as to ex- 
clude the darker flint from the intermeshes of the network ; and the 
central area then becomes vel~" white and opaque; sometimes it 
loses its opacity, becomes less (lense and abundant, and fades away 
into a whitish blue haze, as though permeated by more transparel~t 
material; and this produces the more transparent parts of the central 
area. From the nature of these changes we might conclude that 
the whiteness of the "fluff" is partly owing to the presence of small 
empty spaces within it, and that it is rendered more transparent by 
becoming filled with clear flint, by which its internal cavities are 
obliterated and the internal reflection of light prevented. In  addi- 
tion to this spicular network we meet also with some isolated hollow 
casts of quadriradiate spicules, white and opaque in appearance, and 
excavated with hemispherical pits so extensively as to have become 
almost entirely eaten away. These casts have in some places been 
filled in with transparent silica : and then they lose their whiteness 
and opacity and are converted into nearly invisible granular films. 
In  some specimens, again, the silica of the transparent spicules of 
the network has been replaced by granular iron-pyrites. 

In rare instances the whole specimen of the Choanite, excepting 
the cloaca and canals, which are filled up with opaque white mate- 
rial, is composed of colourless and transparent silica, and the white 
network is wanting. The spicules then exist as mere traces only, 
consisting of scarcely any thing more than the axial canal, which 
has undergone a slight enlargement, and become filled in with silica, 
which is only distinguished from that exterior to it by the presence 
of a few dark-coloured granules. In such a ease we notice in the 
surrounding silica hemispherical bosses, with their rounded surfaces 
turned away from the spicule, and serving as centres from which a 
fibrous crystallization of silica radiates towards the centre of the 
intermesh in which they occur. This arrangement resembles that 
in Stam'o~ema, where, likewise, the spicule has in places altogether 
disappeared, leaving only its axial canal, where also bosses have 
proceeded outwards from the site of the vmlished spicule, and a 
fibrous siliceous crystallization has filled up the interstices surround- 
ing it. This alsn appears to be the final stage of the process which 
led to the production of tubercles on the spicules of 21. costata from 
Wiltshire. 

Finally, in some Choani~es the skeletal network, having its fibres 
simply incrusted with silica, forms the nucleus of an otherwise 
hollow shell consisting of the outer and so much as is present of the 
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middle zone of flint which we described previously (p. 817). This 
appears to be a late stage of silicification in arrested development. 

I have described the foregoing mineral changes in some detail and 
with great exactness, because I believe that the obscurity which 
prevails on nearly the whole subject of the mineralization of organic 
remains is, in great part, owing to our ignorance of the precise 
mineral replacements which have taken place, and consequently 
will not be dispelled till we have made ourselves masters of these. 
It  is not part of my purpose now to theorize on the facts I have 
brought forward ; that:would require a paper to itself ; and I shall 
content myself, therefore, with briefly summarizing in the following 
Table the various mineral changes which I consider I have demon- 
strated to have affected siliceous sponge-spicules in the course of 
their fossilization : - -  

i}Iineral chanyes of S ponye-sl~icules which we;e originally con~osed of 
Colloidal Silica i~ combination with Organic Matter. 

1. Transformed into the crystalline state, with corresponding 
elevation of refractive index. Ex. Stauronema, Siphonia, &c. 

2. Replaced by 
a. Calcic carbonate (calcite). Ex. Pharetros29ongla , S~honia, 

Stauronema. 
b. Ferric sulphide (iron-pyrites). Ex. Siphonia, certain spicules 

in Cambridge "coprolites." 
c. Glauconite. Ex. Ventriculites and Si2honla , but merely as 

an accompaniment of a coprolRic rep]acement. 
d. Phosphate and carbonate of lime (coprolite). 

3. Dissolved, leaving empty casts. :Ex. V-entric~dites, Si2honia , 
Eubrochus, &c. 

5. CLASSlFICATIO.N'. 

The agreement in general and mimffe structure between the 
various species we have now described is so complete, that no 
one can doubt their generic identity. The genus to which they 
belong we have shown to possess a skeletal strue~ure agreeing in 
all essential particulars with that of the Lithistid~e (0. Schmidt), 
or the Lithistina of Carter's Pachastrellid~e ; and with this family 
group our Siphonia must consequently be associated. 

We now proceed to a closer determination of the affinities of this 
genus. Amongst the various known Lithistids is one, Discodermia 
2olydiscus, ~ocage*, which is distinguished from the rest by the 
fact tha~ the arms of its chief spicules remain short and round, 
whether bifl~rcated or not, till they break up into their terminal 
bunch of rounded apophyses, just as we described in the case of 
Siphonia. The two genera Siphonia and Discodermia thus show 
the same distinctive -kind of spicule ; and they so closely resemble 
one another in their other characteristics that a description of the 

* ffourn, des Sei. ~iath.  Phys.  et i~at. Lisbonne, No. iv. pl. xi. f. 1, 1869. 
This would belong to O. Schmldt 's  genus Corallistes, but differs from his C. 
Tolydiscus; Bowerbank erroneously includes it wi th  Dactylocalyx as 1). Tol~j7 
discus, Bk. (Prec. Zool. See. ffan. 28, 1869). 
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one would apply very well to the other. Great interest attaches, 
therefore, to Discodermia as to the sole survivor of a once domi- 
nant  race; and this seems sufficient to justify us in giving a short 
account of it. The figures 8 & 8a on P1. XXVI. ,  which have been 
kindly furnished to me by Mr. Carter, illustrate the inner and outer 
aspect of the single specimen of D. polydiscus preserved in the British 
Museum. I t  came from the island of St. Vincent. "Al l  the Lithis- 
tins," Mr. Carter* remarks, " a r e  short, sessile, or stipitate sponges 
which grow on rocks or attached to stones ; " and this specimen is 
" i n  general form shallow, cup-like, with an equally short, stout, 
stipitate base. I t  is an inch in diameter and three quarters of an 
inch high." Thus its outward form is generally similar to that  of 
some specimens of Sipho~da; and we must also observe that its 
oscules are situate on the inside of the cup, just as they are in the 
interior of the cloaca of the fossil genus. As regards the arrange- 
meat of the canals in the recent specimen, we are without published 
descriptions; but Mr. Carter informs me that  both they and the 
skeletal network are arranged in most Lithistids in very much the 
same fashion; we may therefore supply this gap by an account 
of what has been seen by Schmidt in a closely allied genus and 
species, viz. Corallistes clavatella, Schmidt+. JYhis sponge is also 
stipitate ; it is supported on a scmewhat slender, not very short, 
pedicel, which enlarges above into an expanded head, on the flat 
superior surface of which the oscules are situated. Two sets of 
canals are observed, the lon~tudinal  or excurrent and the radiating 
or incurrent ones, the latter reminding Schmidt of the canals and 
furrows of C~er, ddium, a fossil genus which appears to me to be 
allied to Sil)honia. :Between the canals the spicules are arranged 
with the " coarser, smoothest, and short arms lying concentrically," 
and with their filigreed terminations lying in continuous bands 
parallel with the radiate canals, the whole forming just  such a 
ladder-like arrangement as we have already found in Si.pho~da 
(P1. XXVI.  fig. 1). 

This arrangement also, Mr. Carter informs me, is common to 
most Lithistids ; and consequently our Sil)honfa resembles its exist- 
ing allies not only in general form, but in tlm disposition of its 
canals and principal spicules as well. 

To return to 1). l)olydisc,s. " Its structure internally consists of 
the filigreed spicules common to the Lithistid~ (but of a peculiar 
form, which will be mentioned directly), faced by a dermal layer of 
thin, smooth, subcircular disks, with more or less curvilinear or 
toothed margin, furnished resl~eetively with a short, round, pointed 
shaft, which projects internally, and imbedded in a dermal sarcode 
densely charged with a minute, curved, acerate, mierospined flesh- 
spicule. The peculiarity of the staple spicule of the interior is that 
it  presents four smooth ro~oid arms, which, radiating irregularly from 
a central point, soon divide into two branches respectively that  term i- 

* Ann. & Mag. Nat. Hist. ser. 4, vol. xviii, pp. 4(~0, 41;2. 
t Grundziige der Spongienfauna des atlantis:.hen Gel:ieies, p. 23, Tar. iii. 

figs. 7, 7 a & b. 
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hate botryoidally, or in the form of a bunch of grapes, which unites or 
interlocks with that of the neighbouring branch, and thus the internal 
structure is formed, except at the surface, where the branches imme- 
diately under the dermal layer of disks &e. terminate respectively in 
flat filigreed or dendriform expansions, which do not intermingle 
with those of opposite branches." 

Owing to the kindness of Mr. Cartier, who has given me fragments 
of D. polydiscus, I am able to represent the " staple spicules" 
(P1. XXVI. fig. 2) of the preceding paragraph side by side with those 
of Siphonia, so that any one who so wishes may judge of their re- 
semblance for himself. In the same Plate (figs. 9 & 9 a) will be ob- 
served some of the "disciform spicules" from the dermal skeleton of 
Discodermia, specimens of which, j adging from all analogy, we ought 
to find in connexion with Si_phonia, more especially as Mr. Carter 
has found such spicules entangled in the interior of rolled, dead 
fragments of Discodermia dredged up on board the 'Porcupine '  
near Cape St. Vincent (l. c. p. 463). :No endeavour on my part, 
however, to discover these, either on the surface or in the interior of 
my specimens of Siphonia, has met with success, which may arise from 
the extreme thinness and thus perishable nature of the disk. The 
nearest approach is the form represented on P1. XXVI. fig. 11, a single 
specimen of which was found imbedded among the staple spicules just 
on the edge of one of the excurrent canals of ~S. costata. This form, 
however, more nearly resembles the dermal spicules of other Lithis- 
tids, ex. gr. C. clavatella (0. S.), and is most likely a stray waif 
washed in. Still it is quite possible that spicules with entire (P1. 
XXVI. fig. 10) and with divided (Pi. XXVI. fig. 11) margins may 
exist together in the dermal membrane of the same sponge; and I 
believe that an instance of this has already been found. 

True disciform spicules (P1. XXVI. fig. 10), both with simple and 
sinuated borders like those of D. _polydiscus, have been met with by 
Mr. Carter* abundantly scattered loose in the spicule-bed of the 
]-Ialdon Greensand, and have been named by him Dactylocalycites 
Vicaryi; and I have myself obtained them in great numbers asso- 
ciated with pieces of Lithistid network of the Discodermia type from 
the Upper Chalk of Trimmingham, in Norfolk. 

The coating of disciform spicules forming the dermal skeleton of 
Discodermia is readily separable from the internal network which it 
covers and conceals ; the connexion between the two is, indeed, of the 
very slightest kind ; and hence, if Siphonia ever possessed a similar 
coating of disk-like spicules, it would in all probability lose it after 
death and during decay; and the disk-like spicules separating from 
the sponge and from each other would be buried in the surrounding 
silt or sand, to be discovered subsequently as isolated spicules like 
those which have occurred to Mr. Carter in the Haldon beds and to 
myself in the Chalk. 

Here I must quote the last paragraph in ~ r .  Carter's description 
of Discodermia polydiscus (Annals, t. c. p. 464) ; for it is evident tha 

Ann. & Mag. Nat. Hist. ser. 4, vol. vii. p. 123, pl. vii. figs. 1, 2, k 6. 
Q. J. G. S. zNo. 132. 3 ~z 
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another species has come to light from the Philippine Islands, vase- 
like in shape, similar to Siphonia expansa mentioned at p. 805, 
Mr. Carter says : - -  

"Schmidt 's  Corallistes polydiseus (Atlant. Spongienf. p. 24, Taf. iii. 
figs. 8 & 9) appears to me, from the form of its surface-spicules, to 
be a different species, according in this respect with a large vase- 
like specimen from the Philippine Islands that  I have lately been 
examining, in which, however, there is, in addition to the acerate 
flesh-spicule, a small solid one of an elliptical form like that  charac- 
terizing Pachastrella abyssi, while the acetate flesh-spicule in all is 
almost identical with that  of Maca~,drewia azo,.ica." 

Now, as further on (p. 464), the latter is considered equal to 
Corallistes clavatella, Sdt., the close alliance of this Lithistid to 
.Discodermia, which I have before'noticed, is thus corroborated; 
and, as this would give a discoid spicule with more indented, tooth- 
like margin, then the finding of the one in S. costata just  mentioned 
might be accounted for. 

The previous existence of a dermal skeleton of some kind about 
the exterior of ,Sil~honia appears probable also from the exposure of 
the outermost excurrent canals as grooves radiating from the cloacal 
tube of many Haldon specimens ; these grooves must once have been 
covered in by a membrane of some sort in order to form completed 
tubes. 

Two other forms of spicules also occur in Discodermia : - -one the 
flesh.spicule already alluded to, so minute that  it has little or no 
chance of surviving the changes of fossihzation, and, indeed, is found 
to have already disappeared in recent deciduous specimens of Disco- 
dermia before fossilization has set in ; this consequently we do not 
and cannot expect to find in ,Sipho~,ia ; the other, m~t mentioned by 
any preceding writer, is a long, straight, or curved acerate spicule*, 
0"072 long and 0"002 diam. (P1. XXVI .  figs. 6 & 6 a), and tolerably 
abundant in my pieces of Discvde~rtia, and a characteristic spicule 
of our Siphonia (p. 808, P1. XXVI .  figs. 5 & 5 a). 

From the preceding comparison it will be seen that the very 
closest resemblance exists between the recent .Discodermia and the 
fossil Siphonia. ~N'ot only in fundamental stnlcture, but also in 
general fbrm, and in the arrangement of the canals and elements of 
the skeleton, the two are, in a broad sense, the same. Thus the two 
puzzles of the Cretaceous sponges are now cleared up, the Yentri-  
eulites survive in Myliusia Grayi+, and the Siphonice in Disccdermia 
.polydiscus. 

This spicule, Mr. Carter tells me, is equally common in the British-Mllseum 
specimen and in that from the Philippine Islands, also in the Lithistids 
Theo~zella Swi~hoei and Azorica .Pfeiffer~. it runs throughout the whole group 
of the Lithistina, and may, as Mr. Carter proposes, be conveniently termed 
the " beam spicule." Bocage figures from/), poll/discus another large form of 
spicule (l. c. pl. xi. figs. 1 d & 1 e), which, however, differs from the beam spicule 
in being entirely superficial in position, and in ha~ing one end rounded off. 
Owing to its superficial position it would ahnost certaiuly be detached from 
the sponge before fossilization ; and hence we cannot hope to find its representa- 
tive in Sipho~ia. 

t Ann. & Mag. ~Nat. Hist. ser. 4, vol. xix. p. !2l, pl. ix. figs. 8-17. 
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The distribution of the Lithistid sponges is of interest as resem- 
bli.ng and throwing light on tha~ of the S:))honice : bathymetrically 
they range from 75 to 374 fathoms (Carter), or 152 to 270 (Schmidt); 
geographically they are found in the Atlantic, about the West Indies, 
Madeira, the Azores, and the coast of Portugal. The SiFhonice simi- 
larly occur most abundantly in Greensand-beds, which were laid 
down not very far from the shore-line of the Cretaceous sea, and at 
not excessive depths from its surface. ]=[ere then is another link 
between 1/he modern and the Cretaceous Atlantic. The specimen of 
S. piriformis described by Goldfuss, from the Jurassic, I must leavo 
to Sir Wyville Thomson and his supporters. 

Class SPONGIDA. 

Order tIOLORtIAPHIDOTA. 

Family PACtIASTI~ELLID2]~. 

Group LITttISTINA. 

Genus S~PHO~IA. 

Synonyms: Carico~des, Guettard; Hcdlirlwa et in parte Jerea, 
Lamx. ; Polypothecia, pars, Benett; Choanites, Mantell. 

Sponge. Consists of a head or body of variable shape supported on 
a longer or shorter stem, by which it is attached to some foreign 
body, or without a stem and anchored by a number of diverging 
rooting fibres Which penetrate the silt in which it is imbedded. 

Canals of two kinds, excurrent and incurrent, the tbrmer longi- 
tudinal, opening distally in oscu]es situated on the walls of a central 
cloaca, or upon a plane surface at the summit; the latter radiating, 
opening externally in pore-areas, and internally into the excurrent 
canals. 

2]celeton siliceous; spicules (1) staple, quadriradiate with four 
diverging arms, all of which are smooth and round, bifurcating near 
their extremities, and teIminating in a number of rounded apophyses 
with intervening concavities. Combined into a rigid network by tho 
interlocking of their apophysial endings, and arranged in bands 
parallel to and chiefly about the radiating canals, the smooth arms 
lying concentrically, and their terminations forming a series of 
radiating bands of filigree. (2) Smooth acerate spicules, lying 
parallel with the series of staple spicules. (3) Flesh-spicules (?), 
(4) Dermal spicules (?), not found attached to the sponge, bat 
occur in association in the ttaldon Greensand. 

Formation. Cretaceous and Jurassic. 
Locality. England--tIaldon, Blackdown, Wilts, Isle of Wight, 

Sussex, Yorkshire (?) ; Germany--Coesfeld, Quedlinburg, Borzen, 
Kutsehlin; France~Cognac, Tours, Honfleur, Ilouen, tIavre, St. 
Aignan, Saumur; Russia--Bouchevog (near Moscow). 

Species. S. pyriformis, costata, Webtsteri, K~nigii, and arbuscu[a. 

3~2 
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~ote, October 1877. 

I t  may not be out of place if I indicate here the kind of plan 
which I have set myself to follow in making a study of the fossil 
sponges. First, then, I wished to begin by publishing as exhaus- 
tive a description as I could of a number of single species of fossil 
sponges, each to illustrate a well-marked structural type, and 
having done this, to determine how far the various existing fossil 
species could be referred to these previously ascertained types. 

The first part of my plan is now nearly accomplished; descrip- 
tions of Stauronema. Pharetrospo~gla, and Siphonla have appeared 
to illustrate the Vitreohexactinellid~e, Renierid~e, and Lithistid~e 
respectively; while we may expect to be furnished shortly with a 
good example of the Sareohexactinellid~e (Acanthaspongia, Hyalo- 
hems) by other observers. The abundant material which has been 
placed at my disposal by the great kindness of Mr. Woodward at 
the British Museum, and by Mr. Moore of the Liverpool Free Mu- 
seum, has now given me the opportunity of proceeding with the 
second part of my plan, i.e. with the classification of the various 
fossil species. Already I find that the Lithistid~e are well repre- 
sented in the ibssil state by very numerous species of great diversity 
in form and structure ; Miss Benett's forms, for instance, more nearly 
related than I had previously imagined, belong all, or nearly all of 
them, to various Lithistid genera, some having'affinities to Discoder- 
mill, some to .Macandrewia, and others presenting us with a new 
generic type. No less abundant are the fossil l~enierid~e, all the 
sponges with reticulate calcareous skeletons from Faringdon, such 
as Marion macropora, J-erea mutabilis, Scyphia foraminosa, and 
others, belonging to this group, or being closely allied to it. The 
$texactinellid~e have already been dealt with in a very full and 
complete manner by Professor Zittel. 

:Hitherto the fossil sponges have furnished me with no type which 
does not find its close representative in existing seas. The existence 
of extinct calcareous sponges with reticulate skeletons finds no sup- 
port from a study of either fossil or recent sponges ; it is the merest 
myth ; and the classification of D'Orbigny and his successors, based on 
an assumption, may now be regarded a~ finally and completely disposed 
of. I had the honour to receive a separate copy of Professor Zittel's 
:Monograph on the fossil ttexactinellid~e on the day after this paper 
was read. Our independent observations agree in a manner no 
less remarkable than satisfactory, due doubtless to our having 
both followed the same modern methods of research. The points of 
difference between us are but few. Thus Professor Zittel speaks of 
the existence of fossil calcareous sponges with a reticulate fibrous 
skeleton ; but I have reason to believe that since the publication of 
my paper on Pharetrospongia he has abandoned all belief in such 
forms, and thus made criticism on this matter needless. _Professor 
Zittel also seems to consider that I regard the genus Stromatopora 
as belonging wholly to the :ttexactinellid~e : this has at no time 
been my view; I regard the genus Stromatopora as a heterogeneous 
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EXPLANATION OF THE PLATES. 

PLATE XXV. 

Fig. 1. Specimen of S. Tyriformis, Sow., v. S. ficus, D'Orb., v. S. conica, 
Court., from the Haldon Greensand, lateral view. 1 a. Its apex, 
seen from above, showing the opening of its cloacal tube, and its 
exposed excurrent canals. 1 b. A longitudinal section of the same 
specimen, showing (a) its cloacal tube, (e) excurrent canals, and (i) 
ineurrent canals. (All natural size.) 

l~ig. 2. Specimen of S. costata, Lamx., from the Wiltshire Greensand. 2 a. Longi- 
tudinal section of the same specimen. (h~at. size.) 

Fig. 3. A young form of S. TuriJ'ormis, Sow. 3 a. Its apical end seen from 
above. (~'at. size.) 

Fig. 4. Specimen of S. Tyriformis, Sow., var., S. cylindrica, Court. ; lateral 
view. 4a. Its summit as seen from above, showing cloacal aperture 
and exposed excurrent canals. (.Nat. size.) 

Fig. 5. Part  of a band of skeletal network of S. Web~teri, Sow., from the longi- 
tudinal section fig. 7 a. ( • 60.) 

Fig. 6. Specimen of 8. pyriformis, var. Fiffoni, Mich., lateral view. (Nat. 
size.) 

Fig. 7. Specimen of S. Websteri, Sow., from the Gault of Folkestone. Lateral 
view. 7 a. Its longitudinal section. 7 b. A transverse section of the 
same species, but from another specimen. (~Nat. size.) 

Fig. 8. Specimen of S. Tyriformis, Sow., with divided summit. (iNTat. size.) 

PLATE XXVI. 

Fig. I. Par t  of a band of skeletal network lying between two of the excurrent 
canals of the specimen of S. Webderi, shown in pl. i. fig. 7, as seen in 
its transverse section, fig. 7 b. a. Section of the shaft of one of its 
component qua~riradiate spicule~ b. Sections of shafts, c. Three 
arms of a quadriradiate spicule, separated from the shaft by the plane 
of the section. (X 60.) 

Fig. 2. Single skeleton-spicule from the recent Lithistid sponge 2)iscodermia 
Tolydiscus, Bocage. ( X 60.) 

Fig. 3. Union of the two spicular rays by the interlocking of their tubercular 
extremities, taken from the skeleton of D. pol~discus. ( •  60.) 

Fig. 4. A small part of the skeletal network of S. Tyriformis, Sow., as exhibited 
on its surface by reflected light. (X 60.) 

Figs. 5 and 5 a. " Beam" spicules from SiTlwnia Webs~eri, Sow. ( • 60.) 
]?igs. 6 and 6 a. " Beam" spicules from the recent l)i~vodermia Tolffdizcus, 

Bocage. (X60.) 
Fig. 7. Skeletal network of the stem of the SiT]wnia, as exposed on the surface 

of the specimen shown in P!. XXV. fig. 3. (• 
Fig. 8. Specimen of the recent Lithistid sponge Discodermia To.~ydiscus, Bocage, 

preserved in the British Museum. o. The oscules opening into the 
interior of the cup ; internal "dew. 8 a. External aspect of the same 
specimen. (Nat. size.) 

[Figs. 8 and 8 a are from sketches furnished me by Mr. Carter.] 
Fig. 9. One of the " dermal" spicules of the preceding, seen in place, exhi- 

biting the characteristic central triradiate canal. 9 a. Profile view of 
the preceding. (•  

Fig. 10. Dermal spicule from the spicule-bed of the Haldon Greensand. ( •  75.) 
(After Carter, " Fo~il  Sponge-spicules of the Greensand compared 
with those of existing Species," Ann. & Mag. ~'at. Hist. ser. 4, vol. vii. 
pl. ~ii. fig. 5). 

Fig. l l .  Dermal spicule from the network of Sip]wnia cogata, Lamx. (•  

DISCIYSSION. 

~[r.  C~A~L~SWO~T~ r e m a r k e d  tha t ,  i f  t h e  consol idat ion of  g e n e r a  
proposed by Mr.  Sol]as were  sa t is factor i ly  establ ished,  i t  m u s t  be r e -  
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garded as a great boon to pal~eontologists ; but at the same time he 
thought there was some difficulty in ascertaining the structure, and 
in recognizing Siphonive by their structural characters, l ie  inquired 
of the author what he regarded as the distinguishing characters of 
the genus ~iphonia. He referred to the sponges of the chalk of 
Yorkshire, which he found to be siliceous by treating them with 
acid. 

Mr. HusKy, inquired of the author what was the nature of the 
triradiate cavity seen in the spicules with botiy, oidal branches. 

Profi JunD referred to the discovery of Radiolarians in Carboni- 
ferous rocks near Chester, and stated that, on dissolving portions of 
the rock which clearly show the Radiolarian structure, the latter 
entirely disappears, but at the same time the rock itself furnishes 
small crystals of quartz. This seemed to be confirmatory of Mr. 
Sollas's statements. 

Profi TENNANT stated that the late Dr. Bowerbank's collection of 
fossil Sponges, including many microscopical sections, is now in the 
British Museum, and that a fine series of Greensand fossils, con- 
taining many Sponges, collected by the late Mr. Benstcd, is in the 
Museum at Maidstone. 

The Pr~ESII)r~T asked the author whether he knew of any other 
cases of replacement of silica by calcareous matter, l ie suggested 
that the supposed Radiolaria of the Carboniferous rocks of Cheshire 
might possibly belong to somewhat Radiolarian types in which the 
solid parts were calcareous instead of siliceous. So far as he knew, 
there were no instances of the replacement of silica by carbonate 
of lime in the Radiolaria of the Barbadoes eal~h. 

The AUTHOR, in reply, said that the Yorkshire sponges mentioned 
by Mr. Charlesworth are often siliceous externally and calcareous 
within. The invention of their treatment with acid was rather an 
unfortunate one, as this treatment often removes delicate surface 
spicules, and thus modifies the external characters. The form of 
spicules which he had described as possessing three botryoidal arms 
were peculiar to the recent sponge Discodermia and to Siphonia, and 
would suffice to distinguish the genus. The triradiate cavity shown 
in the head of these spicules represents a triradiate canal. He 
stated that he had seen Radiolarian forms from the Carboniferous 
deposits of Scotland among the spicules which had been detected by 
Prof. Young. In Stromatol~ora , which he held to have been origin- 
ally siliceous, the silica was converted into carbonate of lime, and 
similar crystals of silica to those already referred to were found here. 
The silica of the organism and that of quartz were in very different 
conditions as regards solubility; and the former contains organic 
matter, l ie  thought that when remains were found presenting 
precisely the characters of living organisms we were bound pala~on- 
tologically to regard them as of the same nature ; and after refer- 
ring to various instances cited, he said he thought the case of the 
substitution of siliceous by calcareous matter might be regarded as 
fully established. 
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