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ft. in. 
1 a. Stiff laminated light blue shale (with 7 or 8 cream-eoloured 

indurated veins ; the lower courses nodular and from 1�89 
to 4�89 inches thick, containing Insects), with layers of 
Cyprides, also Cyclades and a few Paludin~ ............ 

Blue and light brown, stiff, sandy shale, occasionally much 
indurated, containing Cyclades ?--in masses . . . . . . . . . . . .  

Bluish-grey shale, less compact than the above 02  to 15 
inches) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Layers of yellowish-brown shale, very irregular in thickness, 
perhaps from 8 to 12 inches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Compact sandy ferruginous rock (the "ironstone" of the 
workmen) stated to be 3 feet thick, but not well ex- 
posed during our visit : the Grit for which the quarry 
was. worked, and of which a large quantity, was. collected 
m stacks, was said also by them to be lmmedmtely below 
this. 

3 9~ 

4 0 

1 0 

0 9 

2. On the AGE of t~e FOSSILIFEROUS SANDS and GRAVELS Of 
FARRINGDON and it8 NEIGHBOURHOOD. By DANIEL SHARPE, 
Esq., F.R.S.,  F.G.S. &c. 

[Plates V. and u 
ALTHOUGH the various maps and memoirs hitherto published, which 
have included the neighbourhood of Farringdon, have all agreed in 
classing with the Lower green sand the fossiliferous gravel full of the 
remains of sponges, which lies on the south of that town, there has 
been a suspicion in the minds of several palmontologists that this 
classification had been adopted on imperfect evidence, and that a 
more careful examination might lead to a different result. As the 
correct determination of this point seemed likely to throw light upon 
other localities, I determined to spare no pains in collecting and ex- 
amining the organic remains upon which the decision must ulti- 
mately rest. 

In justice to those whose views I am about to combat, I must con- 
fess that I returned from my first visit to Farringdon, in the spring 
of 1850, convinced that the Sponge-gravels belonged to the upper 
part of the Lower green sand, the Terrain A ptien of M. d'Orbigny. 
My first doubts on the subject arose from Mr. Morris pointing out 
to me how many of the Farringdon fossils agreed with those of the 
Upper green sand of England, and of the Tourtia of Belgium : this 
led to a closer examination of the matter, which at last brought me to 
the conclusion that the deposit, though belonging strictly to the cre- 
taceous series, is a more modern member of that series than the Chalk. 

The Lower green sand is the only member of our cretaceous series 
of marine origin, yet recognized, containing any large accumulation of 
ferruginous sand or gravel. Ferruginous beds are very rare in the 
Upper green sand, and are never found in the Gault or Chalk, hence all 
ferruginous deposits containing any cretaceous fossils have been called 
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Lower green sand. Another cause has contributed to the difficulty 
of fixing correctly the age of the deposits near Farringdon ; there are 
in that neighbourhood several patches of ferruginous sand and gravel, 
which though really distinct, have been assumed to be of one forma- 
tion : their organic remains, thrown together in our lists, have pro- 
duced a sort of oUa podrida, which may serve to warn geologists that 
paleeontological evidence, badly marshalled, becomes a most trea- 
cherous guide. 

In Mr. Austen's memoir "On  the Age and Position of the Fossili- 
ferous Sands and Gravels of Farringdon~, ' '  the various deposits above 
alluded to are well pointed out, and I refer to his memoir for local 
descriptions, to some of which I have nothing to add, while I am 
forced to dissent fl'om many of the conclusions accompanying them. 

The deposits in question fall naturally into three classes, differing 
materially in their mineral character ; they all rest upon the Kim- 
meridge clay, except near Farringdon, where the Sponge-gravel covers 
the junction of the Kimmeridge clay and Coral rag, and extends over 
the latter bed also ; they are ind.ependent of each other, and each un- 
covered by any other deposit; therefore their position gives very 
little indication of their age, only informing us that they are all more 
modern than the Kimmeridge clay : for closer identification, we have 
only the internal evidence each may afford, which must principally 
rest on their organic contents; and where these fail us, the point 
must be left in doubt. Commencing on the north, these deposits are 
as follows : - -  

1. The sands and sandstone of Badbury Hill and Farringdon 
Clump. 

2. The gravels containing an abundance of sponges, &c. at Little 
Coxwell and Fernham. 

3. The dark brown sand and sandy ironstone of the Furze Hill 
and Cole's Pits. 

4. The yellow sand and sandstone of Alfred's Hill. 
I can add little to Mr. Austen's account of the sands of Badbury 

Hill and Farringdon Clump ; they clearly belong to one formation ; 
the mineral character both of the yellow sands and cherty sandstone 
of both places being exactly the same, and their position being such 
that if the hollow between them, produced by denudation, were filled 
up, the beds would about meet. The only traces of fossils which I 
met with were impressions of Exogyrce and Terebratulce in the sand- 
stones of both localities. Mr. Austen mentions some small Bryozoa, 
and Mr. Cunnington informs me that he has found Terebratula 
oblonga in the sand-pit near the top of Badbury Hill. We may 
conclude that the deposit belongs to the cretaceous series ; but its 
place in that series must be left for the present in doubt, since the 
species just named is found both in the Sponge-gravels of Little 
Coxwell, in the Upper green sand near Warminster, and in the Lower 
green sand of Hythe and Lockswell Heath. 

The sand and sandstone of Alfred's Hill probably belong to the 

* Quart. Journ. Geol. $oc. vol. vi. p. 464. 
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same formation as the beds last mentioned, to which they have a 
general resemblance. At the time the railroad was formed, a large 
quarry was opened on Alfred's Hill, which has been since ploughed 
over ; but there is a sand-pit remaining near the railroad, with about 
15 feet of fine ash-eoloured and yellow sand, horizontally stratified, 
containing a few fragments of small Oysters and Exogyr~e, too im- 
perfect to be identified; in the upper part are some thin beds of 
cherty sandstone, which are now very little exposed, but for which 
the quarry was formerly worked. 

The same deposit I)robably extends to the farm called "'The 
Sands";  and it must come in contact with the Sponge-gravel of 
Fernham ; but the junction of the two deposits is concealed by allu- 
vial soil and vegetation. 

The dark brown sands and ironstones of the Furze Hill and 
Cole's Pits belong unquestionably to the Lower green sand. In 
mineral character they agree exactly with the well-determined Lower 
green sand of Loekswell Heath, and of the neighbourhood of Devizes, 
and the organic remains enumerated by Mr. Austen from this loca- 
lity (1. c. p. 476 and 477), are all Lower green sand shells, without the 
admixture of a single species which can raise a doubt upon the sub- 
jeer*. This mass has no resemblance whatever to either of the other 
deposits described in this paper, and as far as I am aware, it h a s  
hardlv a single species in common with the adjoining spongiferous 
deposit of Little Coxwell, and its organic remains are merely hollow 
impressions and casts, quite different from the well-preserved fossils 
of Little Coxwell. 

I now come to my principal object, the deposit of fossiliferous sand 
and gravel abounding in Sponges, Terebratuke, &c. of Little Coxwell. 
In Mr. Austen's section, 1. c. p. 463, these beds are represented as 
continuous with the iron-sands of the Furze Hills. This view of their 
relation is not admissible ; the two deposits rest on the Kimmeridge 
c!ay, and form adjoining hills, distinguished by only a slight depres- 
sion ; but between the southern point at which the Sponge-gravels 
are seen in the Little Coxwell pit, and the northernmost spot where 
the ironstone and sands are visible in a small pit by the road-side 
above the Ringtail Farm, there is an interval of about a quarter of a 
mile in which the strata are entirely concealed, and in the middle of 
this interval is the depression separating the two hills. Both de- 
posits dip northward: the Sponge-gravel between 10 ~ and 15 ~ and 
t ~  :Lower green sand at a very slight angle. They must be regarded 
as!~i~ deposits on the same level, abutting against one another, where, 
the;actual junction being concealed, we cannot see which rests upon 
the flank of the other, and must therefore resort to internal evidence 
for their relative ages. 

Immediately to the south of the Furze Hills another small patch 

* Mr. Austen names the following species :-- 
Arca, undetermined. Venus parva, Sow. 
Cardium subhillanum, Leym. fcnestrata, Forbes. 
Nucula scapha, d'Orb. Pecten atavus, Roem. 
Opis Neocomiensis, Leym. Emarginula Neocomiensis, d'Orb. 
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of the Sponge-gravels is seen in the village 
of Fernham, where it has been quarried in 
a pit now abandoned. Although ill-exposed, 
enough may be seen of it to show that it 
agrees in mineral character and organic 
contents with the deposit at Little Coxwell. 
The junction of this mass with the Lower 
green sands of the Furze Hills is not vi- 
sible. The Lower green sand being thus 
flanked both to the north and south by a 
mass of the Sponge-gravels, it hardly admits 
a doubt that it is the older deposit of the 
two, for there is no difficulty in supposing 
the Sponge-gravel thrown up against the 
sides of the pre-existing hill of Lower green 
sand; but it would have required a most 
complicated process of denudation and de- 
position to have lodged the Lower green 
sand in the hollow between the two masses 
of the Sponge-gravel. 

The annexed section, altered from that 
published by Mr. Austen*, explains the 
views above stated. 

Having thus exhausted the assistance to 
be derived from their position, we are ne, 
cessarily reduced to internal evidence as the 
only means of fixing the age of the gravels 
of Little Coxwell. The pebbles found in 
them are mostly of two classes; either 
lumps of an earthy limestone, frequently 
pierced by boring shells, derived no doubt 
from one of the oolite formations ; or small, 
well-rounded, siliceous pebbles of various 
kinds, as quartz, jasper, hornstone, and 
some closely resembling chalk-flints; but 
notwithstanding a good deal of search, I 
was unable to find any pebble which could 
be pronounced with certainty to be formed 
of flint from the ChaIk. We are thus 
thrown entirely on the organic remains for: 
assistance. In examining these, we must 
first separate all those which appear to have 
been washed out of older rocks, and brought 
to the spot already mineralized ; these are 
very numerous, and for the most part they 
are readily recognized by their appearance 
and mineral condition' they are derived 
principally from the Coral rag and Kim- 

* Quart. Journ. Geol. Soc. vol. ,r p. 463. 

September 13, 2016
 at New York University onhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


180 P R O C E E D I N G S  O F  T H E  G E O L O G I C A L  I ~ O C I E T Y .  [ N o v .  3 0 ,  

meridge c lay:  none were observed from the Port land stone, which 
had  been denuded from this neighbourhood before the deposit of the 
Gau l t ;  some fragments may have been derived from the middle 
oolites, but  they are hardly  in a condition to be determined. 

The following is a list of the oolitic fossils detected in the gravel of 
Litt le Coxwell : - -  

Exogyra nana, of the Coral rag and Kimmeridge clay. 
Gryph~ca virgula, of the Kimmeridge clay. 
OstT~ea deltoidea, of the Kimmeridge clay. 
Pectcn vimineus, of the Coral rag. 
Belemnites, two or more species, much worn. 
Ammonites, fl"agments of many species. 
Cidaris coronata, of the Coral rag. 
Diadema. 
Sphecrodus gigas, of the Kimmeridge clay. 
Ichthyosaurus ; teeth and vertebrm. 
Crocodile ; teeth. 

Of  the above list, the specimens of Exogyra nana and Gryph~ea 
vir#ula are nearly in the same mineral condition as the shells which 
are supposed to belong properly to the deposit, being little worn, of 
a yellowish colour, and not filled up with stone;  nevertheless I re- 
gard them as strangers brought  in the fossil state to the locality. All 
the others differ in condition from the native species of the deposit. 

At  the end of this paper will be found a list of all the species ye t  
identified, which are thought  to belong to the Sponge-gravels, wi th  
an indication of the beds in which they have been observed elsewhere ; 
the general results of which are shown in the following table : m  

i, 

Species peculiar to the deposit ............... 4 
Maestricht sands . 2 
Upper chalk 1 
Lower chalk 11 

Gault 
Lower green sand . . . . . . . .  

Total number of species examined ......... 16 

2O 

1 

4 

r 44 

1? 

2 

19 

::: 
3 3 

The number  of species occurring in more than one formation is 
shown by the following table : - -  

Common to Maestricht sand and chalk . . . . . .  
Common to Maestricht sand and Upper / 

green sand ........... ~ ........................ J 2 
Common to Chalk and Upper green sand....1 1 
Common to Upper green sand and Gault,] 

or Lower green sand ........... i ............ ! 

.~ 3 

1 2 
1 l 

1 I 

2 .~149 

2 
2 . . .  

2 . . .  

5 ~176 

7 
"3" 8 

1 5 
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Besides the new species which are enumerated farther on, I have 
found fragments of many others, too .imperfect for me to venture to 
describe. It is probable that most of these are new species, and that 
farther search will show a long list of species peculiar to this deposit. 
The principal additions will be to the families of Bryozoa and Mo- 
nomyarla. 

The following are the principal results of an examination of the 
stratigraphical affinities of the Farringdon fossils, considered in fami- 
lies ; as is done in the above list. 

Sponges : 16 species ; many of them so abundant as to make up 
a large part of the solid matter of the deposit ; most of these have 
been found elsewhere in beds between the Upper green sand and the 
Maestricht sand, both inclusive, those of the former bed largely pre- 
dominating; but several species appear peculiar to the deposit. 

Bryozoa: 44 have been identified with published descriptions of 
species belonging to various beds from the Lower green sand to the 
Maestricht sands ; but of these the larger part agree with those of 
the Upper green sand and Upper chalk. There still remains a large 
number of Bryozoa to be collected and worked out by more diligent 
observers, many of which will probably prove to be undescribed. 

Corals : I have only met with two specimens of corals, one a frag- 
ment of a Caryophyllia ? too imperfect to determine, the other an 
Astrma, which may perhaps prove to be A. reticulata, Goldf. 

Brachiopoda: 19 species, all published; the deposits, in which 
the same species have been found, range from the Lower green sand 
to the sands of Maestricht; the two Lower green sand species, 
T. oblonga and T. tamarindus, are very rare at Little Coxwell, while 
those of the Upper green sand and Tourtia are both very numerous 
and very abundant. 

Lamellit~ranchiata : the Dimyaria are very rare, and I met with 
no specimen which I could name'. Monomyaria numerous, and re- 
ferable to species known in deposits ranging from the Lower green 
sand to the Maestricht sands. 

Gasteropoda are very rare ; the only perfect specimen is of one 
found in the Lower chalk ? of Germany. 

Cephalopoda : there are two species of Nautilus found in Boutcher's 
pit near Farringdon; N. Ivevoatus, which ranges all through the 
Chalk, is abundant; the other is more rare, and is a new species, 
which I have named N. Farringdonensis. 

The only Belemnites or Ammonites found are worn specimens 
which have been washed out of the oolitic beds. 

Serpulee are abundant and belong to several species, which cor- 
respond with those from the Lower green sand to the Chalk. 

~F.chinodermata : Professor Forbes has kindly examined my speci- 
mens, and refers 3 species to the Lower green sand ; besides which 
there are fragments of 2 or 3 undetermined species of Cidaris, and 2 
Nucleolites, probably of new species. 

The comparison of the families making up the fauna of the Far- 
ri'ngdon gravels with the organic contents of the various members of 
the cretaceous series shows that their strongest affinity is to the 
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Upper chalk, in which Amorphozoa, Bryozoa, Monomyaria, and Bra- 
chiopoda abound in tile greatest proportion, while Dimyaria, Gaste- 
ropoda, and Cephalopoda are proportionally rare : in the Upper green 
sand, Amorphozoa, Monomyaria, and Braehiopoda are also abundant, 
but Bryozoa are more rare, and Cephalopoda numerous; in which 
two latter points that formation differs from the bed under consider- 
ation : the strongest contrast is to the Gault and Lower green sand, 
especially the latter, in which the Amorphozoa and Bryozoa are few; 
and the prevailing families are those of the Dimyaria, Gasteropoda, 
and Cephalopoda, in which the Farringdon deposit is particularly de- 
ficient. Thus the first general view of its fauna would lead us to 
place the Farringdon gravels near the top of the cretaceous series*. 

But it is necessary to examine the matter in closer detail, and to 
compare our species with those of the several cretaceous formations 
separately, which we will commence at the lowest. 

Lower green sand : the species common to this formation and to 
the Farringdon gravels are the following : - -  

Reptomultieava mieropora. 
coUis, also found in the White chalk. 

Heteropora eryptopora, also found in tile Maestricht sand. 
Proboseina marginata. 
Terebratula tamarindus. 

oblonga, also found in the Upper green sand. 
OstT.ma macroptera, also in the Gault and Upper green sand, and perhaps 

m the Chalk. 
Pecten Dutemplii, also in the Upper green sand. 

interstriatus, perhaps identical with T. Dutemplii. 
Serpula quinque-angulata. 
Salenia punctata, of Atherfield. 
Goniopygus peltatus, of Switzerland. 
Diadema dubium, do. 

The number of species hitherto known only in the Lower green 
sand is so small compared with the total number found at Farringdon, 
as to send us higher up in the series for the synchronism sought. 

Gault : this formation offers fewer points of comparison than even 
the preceding ; the Cnly Farringdon species also known in the Gault 
being the following : - -  

Multicrescis mammillata. 
Rhynconella antidichotoma ? 
Ostraca macroptera, also in Upper green sand. 
Pecten Raulinianus. 
Serpula plexus, also in Upper green sand, and Upper and Lower chalk. 

The shortness of this list, and the absence of all the characteristic 
gault shells, remove the deposit from any connection with the Gault. 

Upper green sand : we find here, for the first time, materials for a 
serious comparison with the Farringdon fossils; and this comparison 
is strengthened if we add the Tourtia of Belgium to the Upper green 
sand, as has been done by M. d'Archiac, whose excellent memoir on 

* Compare the list of organic remains of Farringdon with the "Tableau de la 
Faune Crdtacde d'Angleterre." d'Archiac, Histoire, vol. iv. p. 109. 
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that curious deposit* has been of the greatest assistance to me. The 
Tourtia appears to be a gravel beach of the age of the Upper green 
sand, yet it contains some species common to the Upper Chalk ; and 
the grey marly chalk which covers it also contains some mixture of 
species of the Upper with those of the Lower chalk. It is probably 
owing to the littoral origin of both deposits, that we find so strong 
a connection between the Tourtia and the Farringdon gravels. 

Throwing together the Upper green sand and the Tourtia, and 
adding thereto the species indicated in the ' Paldontologie Fran~aise' 
from the Craie Chloritde, all of which, for convenience, we will call 
Upper green sand, we have 50 species common to these and the 
Farringdon gravels, of which 13 species are also found in beds above 
the Upper green sand, 3 in beds below it, and 1 in beds both above 
and below i t ;  leaving "~3 species hitherto thought peculiar to the 
Upper green sand, and now found at Farringdon. These belong 
principally to the Amorphozoa, Bryozoa, Monomyaria, and Brachio- 
poda; but the most striking resemblance is of the Sponges of Far- 
ringdon with those of the Upper green sand of Essen on the Ruhr, 
and of the Brachiopoda with those of the Tourtia of Belgium. 

But if instead of comparing the fauna of Farringdon with that of 
foreign localities, we look to the Upper green sand of its immediate 
neighbourhood, we shall find very little resemblance. The Upper 
green sand of Berkshire contains few fossils, and of these very few 
are found at Farringdon : a few more Farringdon species are found 
in the uppermost bed of the Upper green sand at Warminster, but 
there is no spot in England where the Upper green sand affords an 
assemblage of species at all similar to those of Farringdon. 

The Lower chalk bears very little comparison with the Farringdon 
gravels in its organic contents : only 11 of the Farringdon species are 
known in that deposit, and of these 3 are also found below the Lower 
chalk, and 4 both above and below it. 

The Upper chalk, on the contrary, contains 32 Farringdon spe- 
cies, of which 4 are also found in lower formations, 2 also in the 
Maestricht sands, and 2 both in the Maestricht sands and beds below 
the white chalk. More than half of the Chalk species found at Far- 
ringdon are Bryozoa. 

The Maestricht sands contain 12 species found at Farringdon, of 
which 10 are also found in lower beds ; of these latter 5 are in the 
Upper green sand, but not in the Chalk. Unfortunately there is no 
good list of the mollusca of the Maestricht beds, and the collections 
in this country of Maestricht fossils are very poor, so that I have less 
opportunity of comparison with the species of this bed than with those 
of the lower beds of the cretaceous series. 

The Terrain Danien of M. d'Orbigny comprises several deposits, 
which are considered by him to belong to a place in the cretaceous 
series above the Chalk ; these are the coralline limestone of Faxoe and 
various deposits of pisolitic limestone near Paris. This has led to 
some controversy among the French geologists, many of whom regard 
the pisolitic limestone as a Tertiary formation. Without entering at 

* d'Archiac, Memoirs of the Geol. Soe. of France, 2nd Series, vol. ii. 

September 13, 2016
 at New York University onhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


184 PROCEEDINGS OF THE GEOLOGICAL SOCIETY. [Nov .  30,  

length into this subject, it may be taken as proved that the pisolitie 
limestones of Laversine, near Beauvais, and Vigny belong to an upper 
member of the cretaceous series ; as they are stated by M. d'Orbigny 
to contain Nautih~s Danicus and Cidaris Forchhammeri in common 
with the Faxoe beds, and their cretaceous origin is confirmed by other 
authorities. The other masses of pisolitic limestone, in the depart- 
ments of the Seine and of the Seine et Oise, may perhaps be of the 
tertiary period. Without giving any opinion on that point, it is suf- 
ficient for me to call attention to the existence of certain cretaceous 
deposits near Paris above the Chalk containing peculiar species of 
fossils, and for these we may use the term Terrain Danien, without 
affirming that all the beds mentioned by M. d'Orbigny in the Pro- 
drome, 23rd Etage, really fall into this category*. There are at 
present very scanty means of comparing the fossils of the Terrain 
Danien with those of Farringdon ; but when M. Hdbert has published 
the account of the pisolitie limestone, on which he is understood to 
be engaged, that difficulty will be much diminished. 

Thus the examination of the whole list of species, or that of the 
families separately, gives the result, that the Farringdon gravels con- 
tain species hitherto thought characteristic of  every bed from the 
Lower green sand to the Maestricht sand inclusive ; but that those 
referable to species found elsewhere above the Gault preponderate 
nearly 10 to 1 in the number of species, and still more so in that of 
individuals ; so that we need only consider to what part of the creta- 
ceous series above the Gault this deposit belongs. This conclusion 
limits our choice to the Upper green sand, or to a place altogether 
above the Chalk ; for no one could seriously propose to place it on a 
level with the Chalk. 

The outcrop of the Upper green sand through the counties of 
Wiltshire, Berkshire, Oxfordshire, and Buckinghamshire is too well 
known to need description, except for the purpose of contrasting it 
with the gravel of Fa, rringdon: at Devizes its thickness is above 
100 feet; from thence it gradually diminishes in thickness as we 
follow it to the eastward; but through all those counties the mineral 
characters of the formation only vary between a fine sand, more or 
less calcareous, with green particles occasionally hardening into beds 
of stone, and a chalk marl. Nowhere is there any trace of gravel, 
nor any ferruginous bed, in the Upper green sand of this part of 
England. Very few of the organic remains of Farringdon which are 
referable to the Upper green sand, are found in that deposit in this 
neighbourhood. Warminster is the nearest spot which affords any 
large number of these species, and then only in the uppermost bed 
of the formation ; but for the counterparts of the greater number we 
must travel to the Tourtia of Belgium or to Essen in Westphalia. 

I t  might lead to erroneous results if we drew our conclusions from 
the Bryozoa, which though now admirably described in France by 

* In a recent communication to the Acaddmie Royale de Belgique, M. tIdbert 
asserts his conviction that the whole of the pisolitic limestone of the neighbour- 
hood of Paris is synchronous with the Upper chalk of Maestricht. Bull. de l'Aead. 
t. xx. N. 3. 
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M. d'Orbigny, have been much neglected in this country, and their 
geological range is little known; but the remaining classes furnish 
safe grounds of comparison : of these the Farringdon gravel contains 
33 species, found either in the Upper green sand, the Tourtia of Bel- 
gium, or the Craie Chloritde of France. But of these 33 species only 
the following 13 are known in the Upper green sand of England, and 
most of these range upwards into higher strata, viz .--  

Marion peziza, also in the Maestricht sands. 
marginatum, also in the Upper chalk. 

Jerea pyriformis. 
Terebratula biplicata. 

Menardi, also in the Maestricht sands. 
Rhynchonclla latissima, ~so in the Chalk and Maestricht sands. 
Ostr~ea vesicularis, also in the Upper chalk and Maestricht sands. 
Exogyra conica, also in the Maestricht sands. 
Pecten Dutemplii. 
Dianchora striata, also in the Chalk. 
- - - -  radiata, also in the Chalk. 
Serpula plexus, also in the Chalk. 

leaving only 3 species peculiar to the Upper green sand of England. 
Out of above 70 species enumerated by Dr. Fitton from the Upper 

green sand of the counties here referred to, only 9 are found in the 
Farringdon gravel, and these do not include the most characteristic 
species of that formation. 

The southern extremity of the Farringdon gravel at Fernham-is 
only two miles from the escarpment of Chalk and Upper green sand, 
:and there are no indications of any barrier having ever intervened, so 
that, if the Farringdon beds are to be classed with the Upper green 
sand, we must suppose the same sea to have been forming two totally 
different deposits, and to have been inhabited by two different groups 
of inhabitants at the distance of only two miles ; a supposition which, 
when clearly explained, is sure to be unanimously rejected. 

We are thus driven step by step, by the exhaustion of all other al- 
ternatives, to class the Farringdon Sponge-gravels as more modern 
than the Chalk ; but I do not by this mean to include them in the 
Tertiary series, with which their fauna has nothing in common, but 
to regard them as a remaining fragment of one of the upper members 
of the Cretaceous formation, of which the rest were destroyed by de- 
nudation before the commencement of the Tertiary period. Other 
relics of the upper cretaceous deposits are found in the limestone of 
Faxoe, the calcareous sands and sandstones of Maestricht and Ciply, 
and the pisolitic limestone of Laversine and Yigny ; and I hope on 
some future occasion to succeed in convincing the Society that there 
are also other deposits of the same period in England*. 

* The ferruginous sandstone which caps the hill of Seende, near Devizes, de- 
scribed by Mr. Cunnington in the 6th volume of our Journal, p. 453, is undoubt- 
edly contemporaneous with the Farringdon Sponge-gravel. I believe also that the 
ferruginous sand and gravel of Nuneham Park and Clifton Hampden, in Oxford- 
shire, with outlying patches at Broom Hill, Boars' Hill, and Cumner Hurst, near 
Oxford, belong to the same period. Probably some of the ferruginous deposits 
of Buckinghamshire and Bedfordshire, now attributed to the Lower green sand, 
may also prove to be of the Danian formation. 
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The long interval which intervened between the formation of tlle 
uppermost chalk and the first tertiary bed was a period of denuda- 
tion, in which the chalk was entirely removed from some places, and 
its upper portion wasl~ed away from others;  the deposits formed 
during this period were likely to contain coarse and waterworn ma- 
terials, like that under consideration ; and it is surprising that we 
find so few traces of such deposits. 

The organic remains of the Chalk are in a great degree peculiar to 
that formation; but there are many species common to the Upper 
green sand, the Tourtia, the Maestricht sand, and the Farringdon 
gravels which are not found in the Chalk i tself*:  all of those de- 
posits were formed in comparatively shallow water not far from a 
coast, and their fossil species naturally differ from those of the Chalk 
which lived in a deep open sea. The following hypothesis will ex- 
plain our finding the same species above and below the Chalk, but not 
in the Chalk itself: during the formation of the Chalk the land was 
gradually sinking, and the ocean consequently extending itse!f; as 
long as this process continued the deep-sea deposit of the Chalk would 
be gradually spread over the littoral deposit of Upper green sand 
previously accumulated round its shore ; but when at a later period 
a rise of the land took place, reducing the ocean to narrower limits, 
littoral deposits would be accumulated above the Chalk, as has taken 
place at Maestricht. In this view the Upper green sand and the 
Maestricht sands appear to he continuous deposits formed round the 
edge of the same ocean, at periods when its limits were different; 
and an explanation is afforded of the large number of species common 
to those two formations which are usually regarded as entirely 
distinct, because they are separated by the whole thickness of the 
Chalk. 

The organic remains of the Sponge-gravels of Farringdon have 
much less in common with the fauna of the Blackdown sands than 
with that of the Upper green sand proper ; for no species character- 
istic of Blaekdown has been found at Little Coxwell ; and the only 
species common to the two localities arc such as had a long range 
through the cretaceous series. The Blaekdown sand, as is well 
known, contains many Gault species not found elsewhere in the Upper 
green sand. Mr. Austen suggested (l. c. p. 472) that the Gault was 
a deep-sea deposit synchronous as a whole with the Upper green sand. 
The observations here recorded lead me to modify that view, and to 
suggest that the Blackdown sand was the littoral deposit of the 

* The proof of this will be found, not only in the list appended to this paper, 
but by reference to Goldfuss, whose work contains descriptions of 14 species 
common to Maestricht and the Upper green ~and, only 3 of which occur in the 
Chalk. In a note upon Mano~ peziza, vol. i. p. 243, Goldfuss remarks, "Es ist 
iibrigens merkwiirdig, dass mehrere Petrefacten des St. Petersberges auch hier 
(Essen an der Ruhr) jedoch gew6hnlich mit einem etwas abweichenden Habitus, 
vorkommen." Tile Calcaire pisolitique of Laversine, near Beauvais, is in the same 
case; M. d'Archiac says of it, "I1 eat remarquable qu'on y ait trouvd si pen 
d'esp~ces de ]a craie blanche, avec laquelle ce lambeau est en contact, tandis qu'il 
y aun assez grand nombre qui sour identiques avec celles de pays fort dloign~es 
et avec celles de la craie tufeau." 
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ocean at the time that the Gault was formed at its lower depths, and 
the Upper green sand the littoral deposit of the sea in which the 
Chalk was formed*. The deep-sea formation of Gault was ended by 
a rising of the earth's surface, which narrowed the area and reduced 
the depth of the sea, and then the first beds of the Upper green sand 
were deposited on the Gault in the same manner as we afterwards find 
the Maestricht sands deposited on the Chalk. Thus the Upper green 
sand bears the same relation to the Blackdown sand as the Maestricht 
sand bears to the Upper green sand itself; and we can understand 
the continuance of certain littoral species of mollusca from the period 
of the Blackdown to that of the Maestricht sand, while the inhabit- 
ants of the deep seas of t h e  Gault and Chalk were entirely- distinct, 
if we admit that the earlier Gault ocean became too shallow to be a 
suitable habitation-for the animals requiring deep water;  but that 
shallow waters continued in some part or other of the area in ques- 
tion, either near the coast of a greater sea, or at the bottom of a 
smaller one, from the commencement of the deposit of the Gault to 
the termination of that of the Danish formation above the Chalk. 

In this country we know of no littoral deposit similar to that of 
Maestricht lying above the Chalk:  the uppermost chalk of Norfolk 
contains many of the Maestricht species, and is no doubt of nearly 
the same age, and somewhat higher in the series than the chalk of 
other parts of England ; but it is still a deep sea bed. Before the 
Sponge-gravels were deposited at Farringdon, the great mass of the 
chalk hills must have been too much raised up to be covered by new 
matter, and the only accumulations we now find of the period of the 
Terrain Danien are at a lower level along the northern base of the 
chalk escarpment. 

M. d'Orbigny would have made a better classification had he in- 
eluded the Maestrieht sands in his Terrain Danien, which would 
then have embraced all the littoral and sublittoral cretaceous de- 
posits, which though not strictly synchronous, are of more modern 
date than the Chalk : these various deposits are so widely separated 
from each other, and formed under such different circumstances, that 
it is not easy to decide upon their relative ages. 

The limestone of Faxoe and the sands of Maestricht seem nearly 
synchronous, and appear to be the earliest beds of this series, both 
being deposited conformably on the white chalk ; and both containing 
many Upper chalk species, especially Baculites Faujasii and 13elem- 
nitella mucronata, which are not found in the other localities. The 
large number of gasteropods found at Faxoe show that to have been 
most strictly a littoral deposit. 

The pisolitic limestone of Laversine and Vigny, and the Sponge- 
gravels of Farringdon are unconformable to the Chalk, and were de- 
posited somewhat later, after a great denudation of the Chalk had 

* Near le Mans, in the department of the Loire, a bed of mieaeeons marl, con- 
taining many shells of species found at Blackdown, lies below the Upper green 
sand of that district, which has supplied the abundance of well-known fossils 
(d'Archiae, Histoire, vol. iv. p. 360). This fact contirma my opinion that the 
Blaekdowa sands are older than the Upper green sand. 

YOL, X , ~ P A R T  I .  O 
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taken place, and after the Baculites, Belemnites, and Ammonites had 
disappeared*. The Laversine and Vigny beds seem to have preceded 
the Farringdon gravels, inasmuch as the Chalk was less elevated 
and less denuded when those beds were deposited than when the 

~ ravel in question was accumulated ; although this difference might be 
ue to local causes. 

Throughout this memoir, I have taken it for granted that all the 
fossiliferous beds usually referred to the Upper green sand really 
belong to that formation. If future examination should show that 
the sands of Essen on the Ruhr, or of any of the other localities here 
quoted, belong to a later period than the Upper green sand, the argu- 
ment in favour of the Danien date of the Farringdon gravel will be 
So much strengthened. But no such change of classification is ne- 
cessa, ry for my argument, as the more extended vertical range here 
claimed for many species is in harmony with all later observations, 
which show that the duration of species at all geological periods has 
been longer than was formerly suspected ; and that the same species 
reappear at various levels in beds of similar character, notwithstand- 
ing that those beds may be separated by others deposited under con- 
ditions unfit for the habitation of the species in question. The most 
mischievous heresy which has grown up in modern geology, is that 
which attempts to limit the existence of species to individual beds or 
deposits. The definitions of species, which ought to rest on zoolo- 
gi'cal grouhds only, are marred by warping them to fit ~eolo~ical 
views; and geological divisiofis are established or strengthened on 
lists of species, many of which are only founded on the evidence of 
those very divisions, by the ingenious process of reasoning in a circle. 
Fortunately such views have found little favour with English geolo- 

~r ts, but we suffer from them indirectly, whenever they affect 
eiga works on ~Pal~eontology which we have occasion to consult. 

[P.S. When the preceding memoir was written I had not had an 
opportunity of consulting M. Graves's admirable "Essai sur la Topo- 
graphic g~ognostique du D~partement de l'Oise," which contains a 
description of the Pisolitic limestone of Laversine..--Apri122, 1854.] 

* V/d~ d'Archiac, Histoire des Progr~s de Is G~ologk, vol. iv. p. 375. 
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List  o f  species found  a t  Li t t le  Coxwell,  indica t ing  the  ~ fo rma t ion  and  
" local i t ies  whe re  t h e y  have  been found  elsewhere .  

[N.B. The species marked * are abundant, and those marked t" are rare.] 

SPONGIA. 
S. Trigeris ............ 

*S. peziza ............ 

~-S. Michelinil . ..... 

MANON. 
�9 pezl~a, ........... 

M. pulviaarium: ...... 

*M. marginatum ... 

~ tnaeropora~ ...... 
*M. poreatum ...... 
*M. Farringdonense., 

CHV-NXNDOPORA. 
C. fungiformis ? ...... 

SCY"PHIA. 
*S. foramino~a ...... 

*S.' mammillaris ...... 

*S. furcata ..... ~ ...... 

JEREA. 
J. Desnoyersii ...... 
"l'J. pyriformis ..... 

VERTI{~ILLIPORA, 
*V. anastomosans .. 

DOMOPORA. 
D. tuberculata ..... 

ffD. elavula ............ 

SPONGES. 

Michelin, !conogr. t, 55, f. 12 ...... 

Manon, sp.: Goldf. t. 5. s 1 .......... 

Petites, sp. Reuss, Kreide, t. 48. f. 3. 

Goldf. t. 29. s 8 ; Spong/a, sp. Mich. 
Icon. t. 36. L 5. 

Goldf. t. 29. f. 7 ; Bronn, Lethma, 
t. 29. f. 1. 

3pongia, sp. Phillips, Yorksh, 1 t. 1, 
fi b; Ch~zendopora, sp, Mich. 
Icon. t. 28. f. 7; M. Phillipsii, 
Reuss, Kreide. t. 19, f. 7-9 ; M. 
seriatoporum, R~emer, Kreide. 
t . l .  s 6; Tragos aeutimargo, 
Rammer, Oolite t. 17�9 f. 26; 
Trago8 peziza, Mantell, Wend. 
Geol. p. 636. f. 1. 

Sharpe, PI. V. figs. 3 and 4. 
Sharpe, P1. V. fig. 2. 
Sharpe, P1. V. figs. 5 and 6. 

Laraouroux, Polyp. t, 79. f. 1 
Blain-dUe, Aetinol. t. 64. f. 1 
Michelin i IconogT�9 t. 34. L 3 
ManteU, Wend. Geol, p. 637 
f. 140. 

Goldf. t. 31. f. 4; Mantell, Medals, 
p. 256. f, 6 ; S. intermedia, Man- 
tell, Medals, p, 256�9 f. 2. 

Goldf. t. 2. f. 1 ; S, ramosa, Man- 
tell, Medals, p. 256. L 5. 

G01df. t. 2. f. 6; Cnemidium astro. 
2ahorum, Mantell, Medals, p. 256, 
L7. 

Michelin, Iconogr. t. 39. f. 1 ...... 
Lain. Michelin, t. 36. f. 3 ......... 

Mantr Won& Geol, p. 636�9 f. 3; 
Medals, p. 256. f. 4 ; PI. V. fig. 1. 

BRYOZOA. 

d'Orb. Terr. Crdt. t. 648. s 1 -4  
Ceriopora stell~ta ? Goldf. t, 301 
f. 12, not t. I1. L l l .  

d'Orb. TexT. Cr~t. t. 647 ........ 

Upper Green 
Sand. 

UPs~a rid. Green 

Hippuritenkalk 

Maestricht 8and. 
Upper Green 

Sand. 
Maestricht Sand. 

Upper Green 
Sand. 

Upper ChaTk .... 
Upper Green 

Sand. 

Upper Green 
Sand. 

Upper Green 
Sand. 

Upper Greeu 
Sand. 

Upper Green 
Sand. 

Craie Chlorlt~e. 
Upper G~een 

Sa~d. 

Upper Green 
Saad, 

Cr~e Chlorltde. 

M&IiS, 

Essen. 

Bohemia. 

Maest~ht ,  
Warmiuster. 

Meestl~ht, 
Essen~ 

Danes' Dyke, 
Warminster, 

France, and 
Gormany~ ~, 

Near Hltvre. 

Rslen, 

~sen .  �9 

Essen. 

Cap la H~ve. 
W l m l m t e r , ~ .  

Warminstero 

MallS. 
O 2  
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ACTINOPORA. 
"~A. papyracea . . . . . .  

~kDIOPORA. 
tR .  pustulosa . . . . . . . . .  

DIASTOPORAo 
D. tuberosa . . . . . . . . .  
D. papyracea . . . . . . . . .  

D. ramulosa . . . . . . . . .  

D. congesta ? . . . . . . . . .  
D. spongiosa . . . . . . . . .  
D. oceaniea . . . . . . . . .  

REPTOMULTICAVA. 
R. mammilla . . . . . . . . .  

d'Orb. Terr. Cr~t. t. 643. f. 12-14., Upper Chalk. 

d'Orb. Terr. Cr~t. t. 649. f. 1-3 ... Craie Chlorit~e. 

d'Orb. Terr. Cr~t. t. 639. f. 1-3 ... Chalk. 
d'Orb. Terr. Cr~t. t. 641. f. 4 Upper Chalk. 

t. 758. f. 14-16. 
Michelin, Iconogr. t. 52. f. 3 ...... Maestricht Sand. 

Upper Green 
Sand. 

d'Orb. Terr. Cr~t. t. 640. f. 1-3 ... Chalk. 
d'Orb. Terr. Cr~t. t. 637. f. 5-6  ... Craie Chlorit~e. 
d'Orb. Terr. Cr~t. t. 639. f. 6-7 ... Upper Chalk ... 

d'Orb. Terr. Cr~t. t. 793. f. 3-4 ... Upper Chalk. 
N~ocomien. 
N~ocomien. 
Craie Chlorit~e. 

Upper Chalk. 

d'Orb. Terr. Cr~t. t. 760. f. 1-3 ... Upper Chalk. 
d'Orb. Terr. Cr~t. t. 750. f. 19-21.. Upper Chalk. 
d'Orb. Terr. Crt~t. t. 751. f. 1-3 ... Upper Chalk ... 

d'Orb. Terr. Cr~t. t. 788. f. 11-12 ; Upper Green 
Ch~etetes, ~p., Michelin, Iconogr. Sand. 
t. 51. f. 5. 

d'Orb. Terr. Cr~t. t. 788. f. 15-16.. Lower Chalk. 

d'Orb. Terr. Cr~t. t. 741. f. 6-8 ... Upper Chalk. 

Goldf. sp. t. 10. f. 9 ; Hagenow, Maestricht Sand 
Bryozoen, t. 5. f. 15. 

Goldf. sp. t. 10. f. 3 ; Hagenow, sp. Maestricht Sand. 
Bryozoen, t. 5. f. 6 ; Blainville, Lower Green 
Aetin. t. 70. f. 4 ; Michelin, Ico-/ Sand. 
nog. t. 1. f. 2 ; H. tenera, Hage- 
now, 1. c. t. 5. f. 14 ; Mullieresci# 
Miehelini, d'Orb. Terr. Cr~t. 
t. 799. f. 14-15. 

Goldf. t. 10. f. 7 . . . . . . . . . . . . . . . . . . . . .  Upper Green 
Sand. 

Rc~mer, Kreidegeb. t. 5. f. 25 ; Mi. Upper Chalk 
chelin, IeonoKr. t. 52. f. 12. Marl. 

Upper Green 
Sand. 

Goldf. t. 31. f. 2 . . . . . . . . . . . . . . . . . . . . .  Upper Green 
Sand. 

Michelin, Iconogr. t. 53. f. 6 ;  Pc- Upper Green 
ripora, sp. d'Orb. Terr. Cr~t. Sand. 
~. 616. f. 6-8. 

R. micropora . . . . . . . . .  d'Orb. Terr. Crgt. t. 791. f. 10-12.. 
R. collis . . . . . . . . . . . . . . .  d'Orb. Terr. Cr~t. t. 792. f. 1-3 

R. Cupula, d'Orb. 1. c. f. 6-11. 
MULTICAVEA. 

M. lateralis . . . . . . . . .  d'Orb. Terr. Cr~t. t. 778. f. 7-9 .. 

REPTOTUSXG~RA. 
CR. elevata . . . . . . . . . . . .  
tR .  marginata . . . . . .  
rE .  ramosa . . . . . . . . . . . .  

CERIOCAVA~ 
*C. ramulosa . . . . . . . . .  

C. irregularis . . . . . . . . .  

SEMIMULTEA. 
S. irregularis . . . . . . . . .  

HETEROPOltA. 
H. diehotoma . . . . . . . . .  

*H. cryptopora . . . . . .  

CZmOPORA. 
* C .  polymorpha . . . . . .  

C. mammillosa . . . . . .  

C. venosa . . . . . . . . . . . .  

PUSTULOPORA. 
P. pseudospiralis. 

[Nov. 30, 

Ciply. 
Mans. 

Havre. 
F~camp, Dover. 

Brighton. 

MallS. 

Maestricht. 

Maestricht. 
Grandpr~. 

Essen. 

Goslar. 

Mans. 

Essen. 

Malls. 
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~ENTALOPHORA. 
E.  Cenomana  . . . . . .  d 'Orb.  Terr .  Cr~t. t. 618. f. 11-15. .  
E.  costata  . . . . . . . . . . . .  d 'Orb.  Terr .  Crdt. t. 621. f. 19-22. .  
*E. Meudonensis ... 
E. ramosissima ...... 
E. Sarthacensis ...... 

REPTOCEA. 
R. Cenomana  . . . . . . . . .  

Craie Chlorit6e. 
Chalk. 

d 'Orb.  Terr .  Crdt. t. 623. f. 9 . . . . . .  Upper  Chalk.  
d 'Orb.  Terr .  Crdt. t. 618. f. 1-5  ... Craie Chlorit6e. 
d 'Orb .  Terr.  Cret. t. 619. f. 6 -9  ...  Chalk. 

d 'Orb.  Terr .  Cr6t. t. 788. f. 1 -3  ... Craie Chloritge. 

d 'Orb.  Terr .  Cr~t. t. 800. f. 1 -2  ... Gault.  
Craie Chloritde. 

Terr .  Aptien.  
Craie Chlorit6e. 

Upper  Chalk. 
Upper Chalk. 

d'Orb. Terr. Crdt. t. 735. f. 9-11.. Upper Chalk, 

d'Orb. Terr, Crdt. t. 630, f. 1-4 .. Upper Green 
Sand. 

d'Orb, Terr. Crdt. t. 630. f. 5-8 .. Upper Chalk .., 
Blainv. Actin. t. 78. f. 6; d'Orb. Upper Chalk ... 

Terr, Crdt. t. 630. f. 9-12 ..... ,.. 

d'Orb. Terr. Crdt. t. 772. f. 11-12.. Upper Chal~, 

n. s. Pl. V. fig. 7 ..................... Upper Green 
Sand. 

B R A C H I O P O D A .  l 

Lamarek ,  An. sans Vert  ; T. Nervi-  Tour t ia  . . . . . . . .  
ensis, d 'Areh.  Mdm. Soc. Geol .  
Fr. 2. t. 17. f. 1 -6  & 8-10  ; comp. 
also T. longirostris, Nilss. 

d 'Archiac,  I. c. t. 17. f. 7 . . . . . . . . . . . .  ] Tourt ia  . . . . . . . .  
d 'Archiac,  l. e. t. 19. f. 11 ; T. Vi- Tourt ia  . . . . . . . .  

.quesneli, d'Arch,  l. c. t. 18. f. 1. 
d 'Archiac,  l. c. t. 18. f. 6 ; T. Bouei, I Tour t ia  . . . . . . . . .  

d 'Arch,  l. c. t. 18. f. 7 ; T. crassa, I 
d'Arch.  L c. t. 18. f. 8 -9  ; T. cras-] 
sificata, d 'Areh.  I . c . t .  19. f. 1 ; 
T. rustica, d 'Arch.  I. c. t. 19. f. 11. 

d 'Archiac,  I. c, t. 20. f. 7 . . . . . . . . . . . .  I Tourt ia  . . . . . . . . .  
Sowerby,  Mira Con. t. 90, t. 437. I Upper  Green 

f. 2 -3 .  [ Sand. 
Sowerby,  G. T. 4. t. 14. f. 8 . . . . . . . . .  LoWersand. Green 

Sowerby,  M . C . t .  535. f. 4 -6  ; Da .  l Upper  Green 
vidson, Pal. Soe. t. 2. f. 29-32. { Sand. 

P Lower  Green 
Sand. 

MULTICRESCIS. 
M. mammil la t a  . . . . . .  
M. variabilis . . . . . . . . .  d 'Orb .  Terr .  Cr6t. t. 800. f. 3 - 7  ...  

PROBOSCINA. 
P .  marg ina ta  . . . . . . . . .  d 'Orb.  Terr .  Cr~t. t. 759. f. 4 . . . . . .  
P. subelegans . . . . . . . . .  d 'Orb .  Terr .  Cr~t. t. 759. f. 8 . . . . . .  

ZONOPORA. 
Z. unda ta  . . . . . . . . . . . .  d 'Orh.  Terr .  Cr~t. t. 771. f. 14-15. .  
Z. variabilis . . . . . . . . .  d 'Orb.  Terr .  Crdt. t. 771. f. 9 -13 . . .  

NODELEA. 
~'N. semiluna . . . . . . . . .  

ALECTO. 
A. ret iculata  . . . . . . . . .  

A. Calypso ............ 
A. ramea ......... : ..... 

LATEROCAYEA. 
L. puncta ta  . . . . . . . . . . . .  

LOPHOLE PIS. 
*L.  Hagenovii  . . . . . .  

TEREBRATULA. 
*T. depressa . . . . . . . . .  

*T. Nerviensis ,var .  E. 
*T. Boubei  . . . . . . . . . . . .  

*T. Roemeri . . . . . . . . .  

~T.  Keyserling] . . . . . .  
~T. bipl icata . . . . . . . . .  

~fT. tamar indus  . . . . . .  

~T. oblonga . . . . . . . . .  

Mans. 

Le H a v r e ,  

Mans. 

F~camp. 
Meudom 

Warminster. 

Tournay.  

Tournay. 
Tournay. 

Tournay. 

Tournay.  
Warmins te r .  

Hythe. 

Warminster. 

Hythe .  
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*T. r e v o h t a . ,  . . . . . .  I d 'Arehiac, / ,  c. t. 19. f. 3 ;  T. Roysii, 

r 
d'Arch. I. e. t. 19. f. 4 &5;  T. sub- 

. peetoralis, d'Arch. I. e. t. 19. 
f. 9. 

4fT. Robertohl ...... I d'Archiac, I. e. t. 18. f. 2 ............ 
i 

TEREBRATELI~A, 
*T. Menardi . . . . . . . . .  Lamarek, sp. An. sans Vert. yon 

Bueh;  d'Orb. T. Crdt. t. 517. 
f. 1-15 ; Davidson, Pal. Soc. t. 3. 
f. 34-42 ; T. truncata, Min. Con. 
t. 537. f. 3;  var. Oblongata, Ley. 
mdrie, Mdm. Soc. G. Fr. 5. t. 15. 
L 12 ; T..4stieriana, d'Orb. T. 
Crdt. t. 516. f. 6-12. 

RI~[YNCONELLA. 
*It. latissima . . . . . . . . .  

*R. depressa . . . . . . . . .  
*R. nuciformis . . . . . .  
~R. triangularis . . . . . .  

R. antidiehotoma ?... 

CKANIA. 

~'C. Cenomanensis ... 

+C. Parisiensis? ... .  ~.J 

THECIDI~A. 
T. Wetherellii . . . . . .  

OgTR~EA. 
*O. macroptera . . . . . .  

*O. vesicularis . . . . . .  

~O. aemiplana . . . . . .  

EXOGYRA. 
*E. conica ...... , ..... 

Sowerby, M. C. t. 502. L 1 ; R. Seal. 
disensis, d'Areh, t. e. t. 21. f. 11 
R. eonvexa, Sow. G.T.  4. t. 14 
f. 12. 

Sow. Min. Con. t. 502. f. 2. 
Sow. Min. Con. t. 502. f. 3 ......... 
Wahl, sp, Hisinger, Leth. t. 23. f. 1 ; 

Geinitz, Kreidegeb. t. 19. f. I-3. 

Buvignier, sp. d'Orb. T. Cr&. t. 500. 
f. 1-4. 

d'Orb, Terr. Crdt. t. 524. f. 1-4 ... 

Defranee, d'Orb. Terr. Cr~t. t. 524. 
f. 8 ;  Davidson, Pal. Soc. t. 1. 
f . l .  

Morris. Ann. Nat. tlist. 1851, t. 4. 
f. 1-3 ; Davidson, Pal. Soc. t. 1. 
f. 15-26. 

LAMELLIBRANCHIATA. 

Sowerby, Min. Con. t. 468. f. 2-3 ; 
O. prionota, Goldf. t. 74. f. 8. 

Lain. Brongn. Env. Paris, t. 3. f. 5 : 
Goldf. t. 82. f. 1 ; Grgph~a glo" 
bosa, Min. Con. 392. 

Mantell, Fogs. S. D. t. 25. f. 4 ; $ow-  
erby, Min. Con. t. 489. L 3 ;  O. 
aleeformi~ and O. in~quicostata , 
Woodw. 

Sowerby, Min. Con. t. 26. L 2-4. 
t. 605. f. 1-3. 

Tourtia . . . . . . . . .  

Tourtia . . . . . . . .  

Maestricht Sand. 
Upper Green 

Sand. 

Maestrtcht Sand. 
Lower Chalk . . .  
Upper Green 

Sand. 
Touttla . . . . . . . . .  

Lower Chalk ... 
Upper Chalk ... 
Vl aestricht Sand. 
Lower Quader 

and Pliiner. 

Tottrnsy. 

Toutnay. 

Ctply. 
Mttng. 

Ciply. 
Chardstock. 
Warminster. 

Tournay. 

Chardstock. 
Sweden. 
Ciply. 
Bohemia. 

Gault . . . . . . . . . . . .  Grandpr& 

Upper Green 
Sand. 

Maestricht Sand. 
Upper Chalk ... 

Upper Chalk ... 

Upper Green 
�9 Sand. 

Gault . . . . . . . . . . .  
Lower Green 

Sand. 
Maestricht Sand 

Upper Chalk ... 

Upper Gr 
Sand. 

Upper Chalk . . .  

Maestrtcht Sand, 
Upper Green 

Sand. 

Mans, 

Ciply. 
Passim. 

Kent. 

Warminster. 
Essen. 
Folkstot~e. 
Hythe, &e. 

Ciply. 
Norwich. 
Brighton. 
Warminster. 
Essen. 
Norwich, 
Brighton 

Maestricht. 
Passim, 
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PBCTEN. 
P. Dutemplfi . . . . . . . . .  

P. interstriatus . . . . . .  

"}'P. elongatus . . . . . . . . .  

"~P. Raulinianus . . . . . .  
~P, striato-costatus.. 

d'Orb. Ten'. Cr6t. t. 433. L 10-13... Upper Green 
Sand. 

Lower Green 
Sand. 

Le~m6rie, M6m. Soe. G. Fr. 5. t. 13. Lower Green 
f. 1;  d'Orb. Terr. Cr~t. t. 433. Sand. 
f. 1-5. 

Lain. d'Orb. Terr. Cr6t. t. 436. Upper Green 
f. 1-4. Sand. 

d'Orb. Terr. Cr~t. t. 433. f. 6-9 ... Ganlt . . . . . . . . . . . .  
Goldf. t. 93. f. 2 ; a and b, not r and VIaestricht Sand. 

d;  d'Orb. Terr. Cr6t. t. 449. Upper Chalk. . .  
f. 5-9. 

Upper Green 
Sand. 

Upper & Lower 
Chalk. 

Upper Green 
Sand. 

Reuss, Kreide. t. 38. f. 18 . . . . . . . . . . . .  ?l~inersandstein.~ 
d'Orb. Terr. Cr~t. t. 422. f. 4 . . . . . .  Upper Green 

Sand. 
Upper Chalk. . .  

Lower Chalk. . .  

Lower Chalk. 
Upper G r e e n  

Sand. 
Upper Chalk ... 
Lower Chalk...! 
Upper Green 

Sand. 
Gault . . . . . . . . . . . .  
Upper Chalk. . .  
Lower Green 

Sand. 

Hippuritenkslk. 

DIANCHOI~A. 
~fD. striata . . . . . . . . . . . .  Sow. Min. Con. t. 80. f. 1 ; Goldf. 

106. f. 5. 
t D .  radiate . . . . . . . . . . . .  Goldf, sp. t. 106. f. 6 . . . . . . . . . . . . . . . . . .  

D. guttata . . . . . . . . . . . .  n. s, PL VI. fig. 4. 

LIMA. 
L. multieostata . . . . . .  
L. eonsobrina . . . . . . . . .  

L. dlchotoma . . . . . . . . .  Reuss, Kreide. t. 38. f. 10.  . . . . . . . . . . .  
L. Farringdonensis... n. s. P1. VI. fig. 2. 

AVICXYLA. 
tA.  lineata . . . . . . . . . . . .  Eccmer, Krelde. t. 8. f. 15 . . . . . . . . . . . .  

PLIOATULA. 
~P. inequidens . . . . . .  n. s. PI. VI. fig. 3. 

TEiZDO ? 

GA,rSOC~SNA ? 

ANNELIDA. 
SERPULA. 

*S. gordialis . . . . . . . . .  Schloth. Reu~s, Kreide. t .  43. f. 3... 

*S'. plexus . . . . . . . . . . . .  Sowerby, Min. Con. t. 598. f. 1 . . . . . .  

S. obtusa . . . . . . . . . . . .  Sowerby, Min. Con. t. 608. L 8 ... 
S. quinqueangnlata... Rcemer, Kreide, t. 16. f. 6 . . . . . . . . . . . .  

GASTEROPODA. 
NATICA. 

~N. nodosa . . . . . . . . . . . .  Geinitz, Kreide. t. 15. f .  27-28 
Reuss, Kreide. t. 11. f. 2. 

Warminster. 

LoekswaU Heath. 

Chilworth, &c. 

Warminster. 

Grandpr6, 
Ciply. 
Cognac, &c. 

Warminster. 

Pamdm, 

Bohemia. 
Man|. 

Bohemia. 

Hanovm',. 

Bohemia. 

Nor~ch. 
Dover. . 
Warminster. 

Folkestone. 
Norfolk. 
ScSppenstedt, 

Kutsclflla. 
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NAUTILUS. 
�9 ~N. l~evigatus ......... 

N. Farringdonensis... 

I)IADEMA. 
i'D. dubium ............ 

SALENIA, 
*S. punctata ......... 

GONIOPYGUS. 
~G. peltatus, vat . . . .  

NUCLEOLITES. 

*CmAaXS. 

CEPHALOPODA. ] 

d'Orb. Terr. Crdt. t. 17; Sharpe, Upper&Lower 
Pal. Soc. t. 2. f .I .  Chalk. 

Upper Green 
Sand. 

n. s. P1. VI. fig. 1. 

ECHINODERMATA. 

Gras .................................... Lower Green 
Sand. 

Agassiz ................................. Lower Green 
Sand. 

Agassiz, Mon. des Salen. t. 3. f.9-18; Ndoeomien ...... 

2 species. 

Plates and Spines of more than one species. 

[Nov, 30, 

PatMm. 

France. 

Switzerland. 

Atherfield. 

Neufchatel, 

Notes on some of the FARRINGDON FOSSILS, and Descriptions of 
some NEW SPECIES of the ZOOrH'ZTES and MOLLUSCS. 

MANON PEZlZA. 

Goldfuss has described several different sponges under this name, 
�9 vhieh do not  all possess the distinctive character of the genus of 
having the mouths of the canals circumscribed ; of these the sponges 
(pl. 1. fig. 7 & 8) do not now concern us as they are not found at 
Farringdon. The cup-shaped sponge (pl. 5. fig. 1) is very common 
at Farringdon; its inner surface is covered by a tolerably compact 
integument without distinct openings, and its outer surface consists 
of loose spongy tissue, in which the canal openings are distinguished 
by larger irregular openings. As this should not be called a Manon, 
I have called it Spongia .peziza; in its structure it is closely allied 
to the Spongia Trigeris. Its form is always a very regular cup. 
Manon peziza, Goldf. pl. 29. f. 8, is a good Manon, with small, well- 
defined round openings to the canals ; it is found either lobate and 
spreading, or irregularly cup-shaped. 

C H E N E N D O P O R A  FUNGIFORMIS.  

Dr. Mante]l has figured this species in the ' Wonders of Geology' 
as found at Farringdon; but his figure is obviously copied from 
Blainville. Lamouroux's figure has a general resemblance to several 
of the Farringdon sponges, but is not in sufficient detail for me to 
identify it with either of them. Mr. Lonsdale is quoted in Mr. 
Morris's Catalogue as the authority for its occurrence at Warminster. 
The identification must remain in doubt till we can compare our 
specimens with the original of Lamouroux, as his figure and descrip- 
tion would apply equally well to several of the Farringdon sponges, 
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viz. Manon peziza, M. mar#inatum, M. macro pora, or M. Farrinff- 
do~ezlse. 

VERTICILLIPORA ANASTOMOSANS, Mantell. PL. V. fig. 1. 
V. sessilis, ramosa, e fibris dens~ reticulatis composita: ramis tubulosis, 

cylindricis, liberis vel coalescentibus, submqualibus; intus tubo centrali 
septisque horizontalibus numerosis munitis : tubo supern~ aperto, intus 
poris concentricis perforato. 
An attached branching sponge ; with cylindrical branches of nearly 

equal diameter, formed of a thin external wall connected to a small 
central tube by numerous horizontal diaphragms; the whole consist- 
ing of uniform, closely reticulated, fibrous tissue; the central tube 
is open at the top of the branch, and is furnished at irregular inter- 
vals with a circle of openings into the outer chambers. The branches 
are marked by numerous slight constrictions, and coalesce when 
growing in contact. 

Forms irregular clusters of 2 or 3 inches across; the branches 
vary from ~th to ~ an inch in diameter, but are usually of about �88 of 
an inch. The diameter of the central tube is very nearly a quarter 
of the diameter of the branch. 

I venture to offer a description and figures of this curious sponge, 
which is the most interesting of all the organic remains found at 
Farringdon ; as Dr. Mantell's woodcuts hardly do justice to its com- 
plicated structure. It is one of the most abundant species found at 
Farringdon, but has not yet been recognized elsewhere. 

PLATE "V. fig. 1 g. A branching specimen, with two of the branches 
coalescing. 

Fig. 1 b. Exterior of a branch. 
Fig. 1 c. Top of the same. 
Fig. 1 d. Horizontal section. 
Fig. 1 e & 1 f i  Perpendicular sections : a a, the openings fi'om the 

tube into the chamber. 
Fig. 1 g. Portion of the surface magnified. 

MANON MACROPORA, Sharpe. PL. V. figs. 3 & 4. 

M. sessile, expansumvel cyathiforme; extus fibrosum, intus membranaceum; 
osculis majiusculis, inaequalibus, concentricis, sub-stellatis; canalibus 
sex vel octo ab osculis divergentibus. 

A sponge attached at its base, and either irregularly cup-shaped 
or expanded, consisting of a loose fibrous network, which is covered 
on the inner side by a membrane pierced by large round openings 
arranged in concentric rings, and varying in size and distance from 
each other; six or eight canals diverge from each of the openings 
into the sponge, forming an ill-defined star within each of the open- 
ings. 

Diameter 1 to 2 inches ; thickness �88 of an inch ; openings 2 to 3 
lines in diameter. 

Moderately common in all the gravel-pits at Little Coxwell. 
This species is easily recognized by the large size of its canal-open- 
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ings, and by the stellate arrangement of the canals within each 
opening. 

PLATE V. fig. 3. A cup-shaped variety. 
Fig. 4. Expanded variety. 
Fig. 4 a. A canal-opening magnified. N.B. The artist has drawn 

the star of too regular a form. 

MANON PORCATUM, Sharpe. PL. V. fig. 2. 
M. sessile, cyathiforme vel expansum ; fibris laxis, reticulatis ; extus nudum, 

rugosissimum ; intus membranaceum, oseulis parvis, numerosis, irregu- 
laribus. 
A sponge attached at its base, either irregularly cup-shaped or 

expanded, consisting of a loose fibrous network covered on the inner 
side by a slight membrane, which is pierced by very numerous, small, 
ill-defined openings; the outer suri~ace is ornamented with highly 
projecting branching wrinkles, which divide and re-unite irregularly. 

This specics is nearly related to Manon peziza, from which it 
differs not only in the peculiar wrinkling of the surface, but also in 
a looser texture, and less regularly defined and more numerous canal- 
openings. In its external wrinkling it resembles Spongia ,ulcataria 
of Michelin, which belongs to a different genus. 

Height 1 to 3 inches. 
�9 From the gravel of Little Coxwell near ]?arringdon. 

PLATE V. fig. 2. External view. 
Fig. 2 a. Inner surface maglfified. 

MANON FARRINGDONENSE. PL. V. figS. 5 & 6. 
M. sessile, cyathiforme ; extus nudum, tuberosum ; intus supern~ porosum, 

infr~ membranaeeum. 
A cup-shaped sponge, attached at the base, formed of coarse and 

loosely netted fibres ; the inner side of the cup is lined, nearly to the 
top, with a thick membrane, without any openings; above this the 
upper part and the edge of the cup are uncovered and are pierced by 
the numerous irregular openings of large canals, which descend 
nearly perpendicularly and open downward on the outer surface. 
The exterior is fibrous, and irregularly and variously wrinkled. 

Height and diameter 2 to 3 inches. 
Found in the Sponge-gravel of Little Coxwell near Farringdon. 
This species differs from all those with which it is associated in 

having the lower part of the cup entirely lined by a thick membrane, 
leaving only the upper portion of th~ interior porous. 

PLATE V. fig. 5. Exterior of a wrinkled variety. 
Fig. 6. Interior of another specimen. 

LOPHOLEPIS HAGENOVII, Sharpe. PL. V. fig. 7. 
L. expanse, parasitica ; eristis elougatis, sub-ramosis, disjunctis, utrinque 

3- vel 4-seriatim porosis ; poris lineas obliques deseribentibus. 
An incrusting coralline with long, narrow, porous ridges rising out 

of a smooth crust ; the ridges arc detached, but are usually arranged 
with some resemblance�9 to branches on each side of a stem; the 
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crust is cellular, but as few of these cells have openings, it is probable 
that the pores in its surface were gradually filled up ; the ridges are 
formed of oblique tubular cells with small rounded openings, arranged 
in oblique lines, forming three or four rows on each side of the ridges ; 
and these rows are continued bevond the ridges in the flat crust. 

Common at Little Coxwell near Farringdon, and also found in the 
Upper green sand of Chute Farm near Warminster. 

Plate V. fig. 7 a. ~_ well-preserved specimen covering a branch of 
Verticillipora anastomosans. 

Fig. 7 b. Portion of 7 a magnified. 
�9 Fig. 7 c. A worn specimen on a pebble ; the cells are laid open by 
the wearing of the tops of the ridge. 

Fig. 7 d. A portion magnified. 
This pretty Coralline probably belongs to Dr. Hagenow's genus 

Lopholepis, but it is larger and has the pores more regularly disposed 
than either of his species. It has much resemblance also to Re:pro- 
clause Neocomiensis and R. oblique of M. d'Orbigny. It is named 
after Dr. tIagenow, author of the 'Bryozoea der Maastriehter 
Kreidebildung.' 

PLICATULA IN~E~UIDENS, Sharpe. PL. Vl. fig. 3. 
P. te~t~ oblongS; valv~ inferiore omnino aflix'~; cardinis dentibus valde 

inmqualibus, tran~vers~ rugosis, 
Shell oblong, attached by the whole surface of the lower valve, and 

adapting itself to the form of the body on which it grows ; hinge- 
teeth very unequal and transversely furrowed. 

Length ] inch, breadth ~ t h s  of an inch. 
In the gravel of Little Coxwell, attached to Ostrcea macroptera. 
The form of this shell and of its hinge is so peculiar that I have 

figured it~ although I have only seen one valve. 
PLATE VI. fig. 3 a. Interior of lower valve. 
Fig. 3 b. Hinge-teeth of the same, enlarged. 

DIANCHORA. 7 GUTTATA, Sharpe. PL. VI. fig. 4. 
P. test'~ oblong~t; valv~ inferiore affix~t; superiore tenuissim~, longitu- 

flinaliter striats ; striis intequalibus, guttatim nodosis. 
Shell oblong, flat, very irregular; fixed by nearly the whole sur- 

face of the lower x atve, alad taking the form of the bodies upon which 
it grows; upper valve very thin, ornamented with numerous, close �9 
set, radiating ribs, very unevenly covered with guttate, spinous pro- 
jections. 

Length 1 inch, breadth ~-~ths of an inch. 
Common in the gravel of Little Coxwell, adhering to Oysters, 

Sponges, &c. 
Although this species is abundant in the Farringdon gravel, it is 

generally so much broken that it has been necessary to frame the 
above description from a number of fragments, none of which show 
the hinge distinctly : the shell was apparently very thin at the hinge. 
Not being satisfied with the roasons which have led many authors to 
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class such shells with Spondylus, I place it provisionally in Sowerby's 
genus Dianchora, which forms a convenient receptacle for them till 
their true characters are better known. 

PLATE VI. fig. 4 a. Inside of under valve. 
Fig. 4 b. Side view of fig. 4 a. 
Fig. 4 e. Fragment of upper valve. 
Fig. 4 d. Fragment of upper valve of a variety with finer granula- 

tions. 

LIMA FARRINGDONENSIS ,  Sharpe. PL. VI. fig. 2. 
L. test'~ ovate, compress~, undique radiatim costat~; costis in~equalihus, 

angulatis, longitudinaliter striatis; anterioribus subobsoletis. 
Shell transversely ovate, ornamented throughout with unequal ribs 

radiating from the beak, which are sharply angular or slightly 
rounded at top, and covered at their sides with fine radiating lines, 
becoming gradually stronger towards the posterior side of the shell ; 
anterior ribs faint, middle ribs sharp and large, with a small sharp 
rib between each ; posterior ribs less elevated ; ears unequal. 

Length {, breadth } of an inch. 
Found in the Sponge-gravel of Little Coxwell near Farringdon, and 

in the ferruginous sandstone of Seende near Devizes. 
This shell is very closely related to L. Cottaldina and L. parallela, 

d'Orb., and combines the small intermediate rib of the former with 
the longitudinal radiation of the latter ; it differs from both in having 
the anterior side ribbed. 

PLATE VI. fig. 2 a & 2 b. Natural size. 
Fig. 2 c. The same, magnified. 

NAUTILVS FARRINGDONENSIS, Sharpe. PL. VI. fig. 1. 
N. test~ inflath, lateraliter compress~, lat~ umbificat~; juniore l~vi, adultA 

undato-subcostat~.; apertur~ truncato-ovat~, profund~ sinuat~,; septorum 
marginibus paululum sinuatis ; siphunculo ? 
Shell gibbous, with flattened sides, at first smooth, then crossed 

by broad shallow undulations, which advance in a bold curve at each 
side of the whorl and recede at the back, marking the deep sinus of 
the mouth ; edges of the septa nearly straight ; umbilicus large, with 
a rounded edge. Mouth broadly ovate. 

I 1 Diameter ~ inches ; width of mouth 2:r inches ; height of mouth 
2 inches. 

From Boutcher's pit, Farringdon, where it is rare. 
This Nautilus has a flatter and more regular form and fainter un- 

dulations than N. undulatu,, from which it is distinguished by its 
large umbilicus ; the undulations are very faint, and in the largest 
part of the specimen are half an inch wide each. There is no other 
species for which it can be mistaken. The position of the siphtmcle 
has not yet been seen. 

PLATE VI. fig. 1 a & 1 b, reduced to -~rds of the natural s~e. 
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