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16. A R~vI~,w and DI',SCRIPTION of the various SPECIES Of BRITIS~ 
UPP~,R-SIT.VR~A~ F~.~SSTELSID~. By G~.oR~. WIT, LIA~ SH~CB- 
S0~, Esq., F.G.S. (Read February 25, 1880.) 

PLATE ~ .  

I ~AVE been recently engaged in investigating some of the Palaeozoic 
Polyzoa, more particularly the Upper-Silurian Fenestellid~e : the re- 
sult I beg to lay before the Society. 

The Silurian group of the Fenestellid~e has by no means proved 
hitherto so interesting a field for research as the Carboniferous  
series. I find that  only three pal~eontologists have entered the 
field--Lonsdale, Portlock, and Prof. M'Coy. The former, in Mur-  
chison's ' Silurian System,' gives an account of four species of 
Fenestella and two allied forms, which are most likely Fenestellce. 
Prof. M'Coy, in the Cambridge Catalogue, describes two more 
species, and Portlock one from the Silurian strata in Ireland, making 
nine species in all, viz. : - -  

Fenestella antiqua, Lonsd., ]~Iurch. Sil. Syst. pl. 15. fig. 16. 
MiUeri, Lonsd., ibid. pl. 15. fig. 17. 
prisca, Lonsd., ibid. pl. 15. figs. 15, 18. 
retieulata, Lonsd., ibid. pl. 15. fig. 19. 

Retepora infundibulum, Lonsd., ibid. pl. 15. fig. 24. 
Gorgonia assimilis, Lonsd., ibid. pl. 15. fig. 27. 
Fenestella rigidula, M'Coy, Brit. Pal. Foss. pl. 1 c. fig. 19. 

patula, M' Coy, ibid. pl. 1 c. fig. 20. 
Gorgonia regularis, Peril., Geol. Londonderry, p. 324, pl. 22. fig. 3. 

Prof. M'Coy's portion of the work has the advantage of being full, 
clear, and definite. On the other hand, Lonsdale, from causes to 
which I shall allude, has not been so fortunate or successful in his 
descriptions. Indeed the work of Lonsdale in arranging the Fenes- 
tellue of the Murchison collection can only be regarded as provisional. 
With the scanty material at his command it could not be otherwise. 
He says himself on this point, " I t  is very difficult to establish 
species from fragments"  ~. 

To assist me in the work, I have carefully gone over all Lonsdale's 
type specimens of Fenestella, now in the Museum of the Geological 
Society, with the result that I can quite confirm what  he says, that  
he had only " f r a g m e n t s "  to work from, and those destitute of re- 
liable specific character. For the most part  they are mere flag- 
ments of the reverse side of the polyzoarium, weathered, showing, 
of course, no cellules, and altogether valueless for the accurate defi- 
nition of any species. This state of things accounts for the ambi- 
guity and generalities in Lonsdale's descriptions; while the absence 
of data, such as measurements of interstices, or dissepiments, or 
number of cellules, as adopted by Prof. M'Coy, renders it impossible, 
from his text, to distinguish between the various species. In  not 
one of the Silurian species of Fenestella described by Lonsdale do I 

~Iurchison's Sil. System, p. 678. 
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find any reference to the number of pores between dissepiments 
or in any given space. This omission is fatal to the future recogni- 
tion of the species. Hisinger ~ committed the same mistake in 
describing l~ete_pora retic~data; and Prof. M'Coy remarks that in 
consequence " i t  is scarcely possible ever to determine Hisinger's 
species with certainty." Hence, from the same' cause, Prof. M'Coy, 
in compiling the Cambridge Catalogue, found it necessary to de- 
scribe anew two of Lonsdale's species of Fenestella from Dudley. 
There are probably in all not more than five species of Silurian 
Fenestdlce ; and yet, with six species already described, Prof. M'Coy 
found a difficulty in assigning two of the ordinary types to any of 
the then described species. The two species which, in consequence, 
Prof. M'Coy described were Fenestella rigidula and Fenestella patula; 
the latter is only the young growth of one of the species. The type 
in the Woodwardian Museum is not sufficiently well preserved to say 
which of the several species. So it comes to this, that of the eight 
species of JFenestellce described by Lonsdale and Prof. M'Coy, virtu- 
ally only one species remains which is fully and accurately de- 
scribed so as to be recognized from the text, viz. Fenestella rigidula, 
M'Coy. 

To one familiar with the appearance of the Carboniferous Fenestcl- 
lid~e, with the wonderful order and regularity of their calcareous net- 
work, the first sight of Lonsdale's figures of the Silurian Fenesteliid~e 
is puzzling, to say the least of it. Apparently they form a strange con- 
trast to them in outward form--cells visible only in the upper part of 
the polyzoarium, carina enlarged, smoothed and rounded, interstices 
abnormally thickened, and dissepiments placed at all angles. One 
half of Lonsdale's drawings of Fenestellw present these anomalous 
forms of growth. The question naturally arose, Have we here true 
Fenestella-growth ? A careful examination of the various reputed 
species furnished the answer. The explanation of these peculiarities 
is that the conical base of several species of Fenestella is the subject 
of an abundant incrusting growth, which, in most cases, follows 
exactly the line of the in~terstice, which it conceals, as well as the 
cell-aperture, at the same time not otherwise interfering with the 
general outline of the Fenestella. Unfortunately portions so covered 
over have become typical Fenestella, and as such appear in Lonsdale's 
drawings. Nor do I find any caution respecting this abnormal 
growth. Silence on this head leads me to suspect that the true 
nature of the growth was not detected, and, more, that it was posi- 
tively regarded as part of the Fenestella. Indeed there is no doubt 
on this point--that Lonsdale was misled by the incrustation, which 
he distinctly notices and would regard as an indication of maturity 
on the part of the polyzoon ; for when describing the specific cha- 
racters of the genus, he says : - - "  In well-preserved specimens of the 
base of apparently old corals the pores or foramina on the side of 
one branch have united by growth to these on the side of the ad- 
joining branch, and constitute solid bars, either stretching trans- 
versely and simply across the intervals, or uniting obliquely, three and 

*Brit. ~1. Festa p. 48. 
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sometimes more together "% This admirably describes the appearance 
of the principal incrusting growth found on the base of Feuestella, 
and is also well shown in several of the drawings ; but it has nvthing 
whatever to do with true Fenestella-growth. There is no doubt about 
the polyzoary of the Fenestdla undergoing a change with age; but it 
is not of the erratic character mentioned by Lonsdale, nor by the 
formation and junction of new cross bars at various angles. All 
that occurs as the polyzoou attains maturity is that the whole of 
the existing structure receives an additional thickening of calcareous 
matter;  and, as will be readily seen, the oldest portion, namely the 
base, would receive in time the greatest amount of deposit, and con- 
sequent thickening of its part over the other portions of the poly- 
zoary. Continuing my investigations respecting these incrusting 
organisms, I have found, in all, four species which thus disfigure and 
obscure the base of Fenestella. Two of these are  found on Lons- 
dale's species ; and two I have since discovered. The most common 
incrustation is apparently a coral, a portion of the case of which 
fills the hollow spaces between the lines of the interstices, which are 
crossed in aa irregular manner by tabul~e, which seem to take the 
place of the dissepiments of the Fenestella. This particular organism 
is depicted in 'four of Lonsdale's drawings of Fenestella prisca t .  
Another parasite, in the sense I have mentioned, is an Aulopora, 
whose lines of growth run smoothly along the interstice, greatly in- 
creasing its dimensions, while here and there are given off the cha- 
racteristic tubular bodies. This is also seen in the drawing of 
Fenestella Milleri +. Another of the organisms might be an incrust- 
ing polyzoon, judging from the peculiar branched or lobed bodies 
which are alternately given off from the stem, which follows the 
line of the keel of the interstice of the Fenestella. :Another species 
is very similar in structure to some of the Alveolites of the Carboni- 
ferous Limestone. This I have found incrusting one of the pre- 
ceding growths. 

I t  is obvious that in the weathering which the remains have under- 
gone the outer organism would suffer the most; notwithstanding 
this, all the incrusting forms mentioned can be satisfactorily made 
out. I may mention, in connexion with these incrustations, that the 
growth invariably commenced at the base, and rarely extended be- 
yond one inch from that point. I have in no case found it on any other 
portion of the polyzoarium. From this I infer that in  time there was 
a loss of vitality at the base of the polyzoon, which allowed the growth 
of the several incrustations. 

When Fenestellce became thus obscured by parasites and worn away 
by weathering, we cease to wonder at the confusion and uncertainty 
attending Lonsdale's species. And more, with every wish to do 
justice to an early worker and careful observer among the Polyzoa, 
it is not possible, with the material left by him at our disposal, to 
make out the species intended. The only course which I see open is 
to follow Prof. M'Coy's example, and begin de nero by describing 

* Murch. Sil. Syst. pp. 677, 678. ? Murch. Sil. Syst. p1. 15. fig. 15, 
Murch. Sil. Syst. pl. 15. fig. 17, 
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the remaining species left undescribed by Prof. M'Coy. Before doing 
so I ought perhaps to say something more in justification of the ex- 
treme course I have adopted in setting aside the several species of 
Lonsdale's Fenestellee, and will therefore notice them more in detail. 

FENF_~TELL/~ ANTIQUA, Lonsd., Murch. Sil. Syst. p. 678, pl. 15. fig. 16. 

This is the first of Lonsdale's species, and synonymous with the 
Gorgonia antigua, Goldf., which has long been accepted as a _Fene- 
stella. This reference to Goldfuss's well-known drawing clears up 
any mystery there may be about Lonsdale's species. Goldfuss's type 
is from the Devonian of the Eifel. A very superficial acquaintance 
with the subject is sufficient to enable any one to know that  there is 
little affinity between the Devonian and Silurian forms of Fenestella. 
On the other hand, the Devonian may well be compared with the 
Carboniferous. I have no doubt that the Goryonia antiqua, Goldf., 
is the equivalent of the Fenestella iolebeia, M'Coy. On the other 
hand, I know of no species in the Dudley Limestone that could be 
compared with Gorgonia antiqua, Goldfi, or its better-known repre- 
sentative the Fenestella plebeia, ~'Coy. In  this view I am borne 
out by Prof. ]~['Coy, who states that Gorgonla antiqua, Goldf., "does 

"* Th not probably occur in Silurian strata . e principal point of re- 
semblance that I see between the drawings of Lonsdale's and Gold- 
fuss's species is, that  they are both very much denuded and unfit for 
typical work. I f  I might hazard a conjecture as to the species, from 
the fragment figured by Lonsdale, I should say that it is an eroded 
fragment of the somewhat overdrawn 2'enestella rigidula, M'Coy. 
The unsoundness of this reference to Gorgonia antiqua, Goldf., is 
seen in the fact that some years later Murchison, in ' Siluria,' states 
that Fenestella anti~lua , Lonsd., is now assigned to _Fenestella sub- 
antiqua, D'Orb.t, and further mentions that it is both an Upper and 
Lower Silurian species. 

FENESTEI~r,X PRISCA, Lonsd., ~[urch. Sil. Syst. p. 678, pl. 15. figs. 15 
& 18. 

Several drawings of the conical base of this species are given as 
typical examples of Fenestella-growth to illustrate the genus. Most 
of them are so disfigured by the coral growth previously mentioned, 
as wholly to conceal the l~enestella~.. Again, the type is from the 
Devonian of the :Eife], the t~etepora 2risca, Goldf., and with no more 
success than in the case of Fenestella antiqua ; for, apart from other 
considerations, the drawing of the Silurian species when enlarged 
scarcely equals the natural size of Retepora rrisca, Goldf. This 
difference in size is fatal to its identity with Goldfuss's species, 
apart from the indistinctness of the drawings. Indeed the error 
seems to be admitted, since in ~[urehison's ' Siluria ' it is mentioned 
that the Fenestella formerly referred by Mr. Lonsdale to .Fenestella 
2risca, Goldf., is now Fenestella Lonsdalei, D'Orb.§ The drawing of 

* ]Brit. Pal. Foss. p. 50. t ~/Iurch. Siluria, p. 180. 
Murch. Sil. Syst. pl. 15. figs. 15,, 15 a ,, 15 b .~ 15 e ,. 

§ lClurch. 8iluria, p. 216. 
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it is a reproduction of the cup-shaped Fenestella base, with the ap- 
pearance of reversed fenestrules from incrusting remains, as ori- 
ginally given by Lonsdale in the ' Silurian System.' The value of this 
reference to D'Orbigny is considerably lessened when it is known that 
he takes Lonsdale's Fenestella 2risc~e for the type of his new species, 
offering the very doubtful advantage of a change in the nomencla- 
ture only. The same mode of treatment is adopted in the case of 
2'enestella antiqua, Lonsd., which became the type of D'Orbigny's 
Fenestella subanti~ua. I have mentioned that most of Lonsdale's 
drawings of Fenestella prison are disfigured by the enveloping coral 
to which I have alluded. On the other hand, Fenestella Milleri, 
Lonsd., is covered with a species of Aulopora. In  practice, I find 
that in our museums it is usual to assign the Fenestella base, covered 
as in Fenestella 2risca, to 2'enestella Milleri. I t  is not a matter of 
much moment, since the identity of this particular species is past 
recovery; the probabilities of the case are in favour of their being 
the same species. This growth on Fenestella Trisca is readily de- 
tected by the peculiar shape of the so-called fenestrules, which 
are often twice as broad as long. What I take to be the tabul~e 
of the coral occur more frequently than the dissepiments of the 
Fenestella; hence the alteration in the shape of the fenestrules. 
This in itself is quite a reversal of the usual order of growth, and 
a feature as yet unknown in the Fenestellid~e. Prof. Nicholson~ 
indeed, mentions an instance (Fenestella filiformis ~, from the Devo- 
nian of America) in which the order of the fenestrules is thus re- 
versed. The identification of this species as a 2'enestella I consider 
to be reasonably open to doubt, since the author states that the pori.- 
ferous face is unknown, thus leaving the true character undeter- 
mined. Can it be that the poriferous face is covered up with some 
foreign growth~ as in the Silurian forms ? I t  seems strange that, 
as in this case, the attempt should be made to describe a new species 
of Polyzoa without havingseen the cells or celluliferous face. I may 
remark here that this is not the first time in which the incrustation 
on Fenestdla has proved a source of error to pal~eontologists. Some- 
thing akin to this led Prof. M'Coy to found the genus Hemitrypa, 
which in a former paper I showed to be Fenestella membranacea 
(Phil.), incrusted by a minute coral or polyzoont. This is from 
the Carboniferous Limestone. Phillips mentions a similar form in 
the Devonian Limestone. 

Five years after arranging the Silurian Polyzoa we find Lonsdale 
suggesting the parasitic nature of the genus Hemltrypa, in reference 
to some fossils from Yah Diemen's Land +. He makes no allusion 
whatever to the occurrence of the same growth among the Silurian 
group of P01yzoa. 

Fs,~ESrE~L~ ~s,~ICUT.ATA, Lonsd., Murch. Sil. Syst. p. 678, pl. 15. 
fig. 19. 
The specimen in the Museum of the Geological Society is a flag- 

Geol. Mug. 1874, p. 199. t Quart. Journ. Geol. Soc. vol. ~xxv. p. 282. 
$ Darwin's' ¥olcanic Islands' (1844), p. 168. 
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merit of the reverse face, showing, of course, no cells, and there- 
fore valueless for specific purposes. I t  is not possible with such 
material to determine the species. The species is lost ; for the most 
that can be said of it is that, judging from the irregular character of 
the fenestrules, as given in the sketch, it is the young stage of some 
lZenestella. 

FS~S~LT.i MILT.vaZ, Lonsd., ~:urch. Sil. Syst. p. 678, pl. 15. fig. 17. 

This was intended by Lonsdale to be a new species. The type 
specimen in the Museum is the conical base of apparently a Fenestella, 
with the coral growth incrusting and wholly concealing it, so that 
not a cell-opening is visible. Lonsdale says that " the pores are 
most apparent in the upper part," evidently because of the growth 
around the base. The drawing shows this to be a species of Aulo- 

flora. With the specimen and drawing both silent, and specific de- 
tails absent, the species lapses as a matter of course. Prof. M'Coy en- 
countered all this, and felt the impossibility of recognizing Lonsdale's 
species, and, still unwilling that the name of one who did good work 
at the Crinoids should be set aside, resolved to revive the name for 
a newly found Bala species, a very much larger and different form 
in every way, and one that does not occur in the Dudley beds. Some 
fifteen years after the publication of the ' Silurian System,' Murchi- 
son, in ' Siluria,' gives for the first time a sketch of the pore-face of 
Fenestella Milleri, Lonsd. Meantime, as we have seen, Prof. M'Coy 
had appropriated the name to another species from another horizon. 
The question now arises, which of these species should retain the old 
name--the one from Bala or that from Dudley~ Lower or Upper Silu- 
rian ? 

I think that Prof. ~ 'Coy's species should still be known as 
Fenestella Milleri from the circumstance that it was the first to be 
adequately described, while Lonsdale gave a name only, and no 
proper description of the species. Another reason for this decision 
is that there is good reason for believing that ~Iurchison's Fenestella 
Milleri of 1854 is only Fenestella rigidula~ M'Coy, without the 
doubtful appendages on the keel. 

R~T~O~i I~FWDZBVLV~, Lonsd., Murch. Sil. Syst. p. 679~ p l .  15. 
fig. 24. 
This is a true Fenestella. In mistake Lonsdale assigned it to 

J~etejaora. ]E[e says of it, "The  arrangement of the pores is similar to 
that in Fenestella, but on the inner, and not the external surface." 
As a rule the greater number of the Silurian Fenestellidm have the 
pore-face on the outside of the polyzoarium, but not all. This 
arrangement of outside pores prevails in those species having the 
conical or cylindrical base. Others which are widely cup-shaped, with 
a more open arrangement of the fenestrules, have the pores on the 
inner side, in this respect corresponding to the Carboniferous species. 

Lonsdale was clearly in error in giving generic value to the cir- 
cumstance that in this particular Fenestella the eelhles were on the 
inner instead of the outer surface of the polyzoary. The generic 
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differences between these fenestrate forms, thanks to the labours of 
Prof. ]K'Coy, are now much better understood ; the fact that  this form 
has the pore-face on the inner side of the polyzoarium is" not suffi- 
cient to ally it with I:ete_pora. I cannot say more about this'species 
than that  it is a true Fenestella. I have seen three specimens ; and 
in each case the pores were not visible. This recovered species will 
not increase the number on the list, since there is good reason to 
believe, from the thickened nature alike of interstice and dissepiment, 
that  it is only the aged condition of one of the existing species. 

Go~ao~I~ ASSI~IT, IS, Lonsd., ]Kurch Sil. Syst. p. 680, p]. 15, fig. 27. 

This is a polyzoon of large dimensions. Lonsdale remarks of it 
that  " i t  is impossible to determine if the fossil be a true Gorgonia ; 
but, from its great resemblance to the axis of some existing species, 
I have ventured to place it in that  genus "* .  Prof. M'Coy regarded 
it as a true Gorgonia% and mentions the occurrence among 
the Carboniferous fossils of some specimens referable to this 
"obscure species" as he calls it. Lonsdale's drawing of this species 
shows a fragment of the base. The branches are said to anastomose--  
a feature pertaining to l~ete~vora, but not to Fenestella, whose branches 
are united by dissepiments. I f  the drawings and description are to 
be received as exact, then there can be no doubt of its being a t~ete- 
2era. At the same time, I think that  Lonsdale intended to describe 
a large form of Fenestella which is common in the Dudley Limestone, 
while from some defect he gave it characters which would assign i t  
to another genus. One thing is clear, whether Lonsdale's species be 
a l{ete2ora, or _Fenestella, it has not as yet been described in either 
genus. To avoid the difficulty which might arise if a true l~ete_pora 
assimilis should be found, it will be well to describe it under the 
name of Feneste~la reteporata, for reasons which I shall allude to 
later on. I n '  Siluria '  it is stated that  Gorgonia assimilis is Fenes- 
tella assimilis +. No description is added; and the drawing is that  
of the fenestrules only, thus practically leaving the form unde- 
scribed. 

F~ST~T,T.A PXTU~.A, ]K'Coy, Brit. Pal. Foss. pl. i. C. fig. 20. 

I have examined the type specimen in the Woodwardian Museum~ 
and find that  it is only the young frond of one of the described forms, 
so far as I can ascertain. The cells are not so visible as they are 
made to appear in the drawing. There is no good reason for re- 
garding it as a separate species. I ts  retention, therefore, on the list 
of Silurian species is unnecessary. I ts  case is analogous to that  of 
Fenestella frutex, M'Coy, which is an early stage of .Fenestella 
21ebeia, ]K'Coy. 

F~.nV.STV.T.T.X ~aV~ARIS, Portl. Geol. Londonderry, p. 324, pl. 221 
fig. 3. 
This species Portiock described and figured from the Siluria~ 

* Mur~h. Sil. S~st. p. 680. % ~/Ie(2oy's Oarb. Fo~s. Ireland, p. 196. 
Murehisou'a' Siluria,' p. 215, 216. 
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schists of Desertcreat, Ireland. Unfortunately, the reverse only was 
exposed ; consequently the details by which alone it could be recog- 
nized are unknown. The polyzoary, from its wide, nearly flat ex- 
pansion, would seem to favour the supposition that  it belongs to the 
Carboniferous rather than the Silurian type of Fenestella. 

Coming now to speak of the species to be described, I may truly 
characterize them as having strong individual features, which clearly 
define them, not only from one another, but also from their congeners 
in other formations. I t  will be seen that I have considerably re- 
duced file number of species. In  the state of uncertainty in the past 
as to their real character, it is impossible to say to what, extent 
they may have been repeated. I by no means wish it to be under-  
stood that  I consider the present list as to the number of species 
either full or complete. There is work yet to be done ; the main 
details, and character of Fenestel~a (Retepora) inf~endibulum (Lonsd.) 
remain to be worked out. In  addition, I have traces or fragments 
of two other species, the details of which are not sufficiently complete 
to warran t  publication. One species is intermediate in size between 
Fenestella lineata and Fenestella reteporata; the other is much 
smaller than any Fenestella I have yet met with from either Carboni- 
ferous or Silurian formations. I t  has one hundred and twenty-five 
interstices measured transversely to the inch. I would suggest that  
it should be provisionally known as Fenestella dudleyensis. As re- 
vised, the Silurian species of the British Fenestellid~e will be as 
follows : - -  

F~mT~.T.~A ~IOIDVT.A, M'Coy, Brit. Pal. Foss. p. 50, pl. i. C. fig. 19. 

This species and Fenestella patula were first described in the 
Cambridge Catalogue. I have not succeeded in tracing it either in 
the Woodwardian Museum or elsewhere. The marked peculiarity 
about it is the double row of small cells on the keel. This I have not 
been able to verify. I t  is due to Prof. McCoy to state that  Hall  
describes an American form, Fenestella elegans, as having the keel 
"marg ined  on each side by a row of smM1 oval cells" *. I have 
mentioned before that  I regarded the character of this species as some- 
what  exaggerated. My reason for so saying is that Prof. M'Coy was 
clearly in error in claiming the same exceptional cell-character for 
some of the Carboniferous species, which have proved to be not true 
eells~ but prominences, the remains of a former ornamentation. The 
difficulty is not lessened in consequence of its being stated that  the 
cells are only half  the size of the ordinary ones. Now Fenestella 
intermedia, it is true, does carry in part  a cell on the keel, but then 
it  is of the same size as the other cells. I strongly suspect that this 
feature of the inferior cell is very much overstated. The explanation 
is probably the following :--Some years ago, what  is now known as 
a prominence on the keel of Fenestella, the remains of a spiniferous 
ornamentation, was regarded in some way as a reproductive organ. 
Lonsdale termed them " abraded v e s i c l e s ' t ,  while Prof. King 

Hall, Pal. New York, vol. ii. p. 164 
r Geology of Russia, vol. i. App. A. p. 630. 
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would regard them as "gemmuliferous vesicles" *. At any rate the 
drawings and description of this species are so circumstantial that we 
cannot do otherwise than retain it, notwithstanding the doubts I 
have expressed as to its identity. 

FENESTELLA RETEPORATA, sp. nov. Plate XI. figs. 1-1 c. 
S 2. char. Polyzoary, base conical, opening outwards, forming ex- 

pansions of considerable size. Intersticesmobverse, strong, sinuous, 
keeled, rounded, often angular from erosion ; reverse, striated longi- 
tudinally: four interstices in the space of two lines transversely. 
Keel strong, rounded. Dissepiments often less in size than interstices, 
recessed, not so wide as fenestrules, giving in consequence a waved 
line to the interstice; two dissepiments in the space of two lines 
longitudinally. Pores small, circular, less than their diameter apart 
when not worn down;  from eight to thirteen pores between 
dissepiments. Fenestrules irregular, oblong, narrower at either end, 
twice as long as broad. 

Obs. There is no fear of confusing this species with either of the 
other Dudley forms. Its ample size, irregular habits of growth, 
and large number of pores between dissepiments are its distin- 
guishing features, and clearly mark its identity. I shall allude later 
on to the interest attaching to this species on account of its possessing 
traces of its relation with the genus .Retepora, which, while abundant 
in the beds below, has not as yet been found in the Dudley beds. 

Locality. Wcnlock Limestone near Dudley. 

FENESTELLA LINEATA, sp. nov. Plate XI. figs. 2, 2 a. 
,..qp. char. Polyzoary, base strong, cylindrical or conical, attachment 

solid; growth, rapidly opening outwards, forming wide funnel- 
shaped expansions, folded or plaited on their outer margins. Five or 
six inches in diameter. Interstices on the poriferous face, keeled, 
rounded when perfect, often angular from erosion; reverse, finely 
striated longitudinally: ten interstices in the space of two lines 
transversely. Keel fine, straight, with slight prominences; as 
seen when freshly or partially weathered out, it appears as a series 
of very regular and parallel lines, suggestive of its specific name. 
Dissepiments on pore-face thin, recessed, often expanding at the 
junction with the interstice ; seven dissepiments in the space of two 
lines longitudinally. Pores placed on the outer surface of the poly- 
zoarium, small, round, prominent, own diameter apart, one or two 
between dissepiments, and one in each angle formed by the junction 
of dissepiment with interstice; latter feature not always persistent, 
in which case there are three or four pores between dissepiments. 
Fenesbrules on the reverse face oblong, becoming oval towards the 
base of the polyzoarium ; on obverse face a very narrow aperture. 

Obs. This species is the common form in the Upper Silurian 
group, and tolerably abundant in the Dudley Limestone, in this 
respect occupying a corresponding position to the Fenestellc~ _plebeQt, 
~'Coy, among the Carboniferous species. I f  the nature of Lonsdale's 

* King's Perm. Foss. p. 87. 
Q. 3. G. S. No. 142. s 
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species could be definitely determined, I have no doubt that 
most of them would be included under the head of this species. 
There is also an uudoubted correspondence in many details between 
this species and the F. ric qidula, M'Coy. The main difference, and 
that a serious one, is that ProL M'Coy figures his species as having 
a double row of small cells on the keel, while F. lineata has a single 
row only of the prominences. I have examined many specimens of 
Fenestella from the Dudley beds without finding as yet one having 
the small double row of cells on the keel. The regular mode of 
growth, and rigid straightness of the interstice and keel, at once 
distinguish this species (F. lineata) from all others in the Silurian 
group. 

Locality. Wenlock Limestone near Dudley. 

~FENESTELLA II~TE1RMEDIA, Sp. nov. Plate XI. figs. 3, 3 a. 

Sp. char. Polyzoary, extreme base solid and strong, somewhat 
conical in shape, ultimately forming wide open expansions. Inter- 
stices on the obverse face broad, full, and rounded, having for the 
leng*h of two or three fenestrules two rows of pores, succeeded by 
widening of the interstice and three rows of pores. This is repeated 
over the expansion. The three-row series of pores immediately 
precede the bifurcation of the interstice. Reverse, finely striated 
longitudinally. Width variable, alternately narrow and wide. 
Dissopiments thin, recessed, not expanding at junction with inter- 
stice; six dissepiments in the space of two lines longitudinally. 
Keel thin and fine between the two rows of pores; a corresponding 
line winding between each line of the three-row series of pores. 
Pores on the inside of the polyzoary small, circular, prominent, 
level with the keel, their diameter apart, three between dissepi- 
ments. Fenestrules on the poriferous face very narrow, wider on 
the reverse, nine in the space of two lines measured transversely. 

Obs. This very fine species, which up to the present time has been 
strangely overlooked, except that I find it as Fenestella patula in the 
Woodwardian Museum, is by no means uncommon in the Dudley 
Limestone. It  is met with in two very different conditions--first, 
when worn down, in which case the interstice is bare and cylin- 
drical, and at certain distances on the site of the keel are two or 
three cell-openings. In this stage it is easily recognized by the cells 
occupying the place of the keel ; while in the more perfect condition 
of the polyzoon, the poriferous face of the interstice is broad, flat, 
and slightly rounded at the sides, and has two or three rows of 
pores arranged in the manner described--not on the keel, as claimed 
for F. rigidula, M'Coy, but in the place of the keel. This, I may 
remark, is a unique feature among the British :Fenestellid~e, no 
similar appearance being on record. The contrast presented be- 
tween the two conditions to which I have alluded--the broad 
interstice with its irregular row of prominent circular pores and 
fine delicate keel, winding in and out between them, and fenestrules 
nearly obliterated by the spread of the interstice on the one hand, 
and a bare round branch with worn-down cell-apertures and wide 
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fenestrulos on the other--is so groat that the error of making the  
latter into a new species might be excused; it is an instructive 
incident in the history of the Palmozoie Polyzoa. Taken altogether, 
we may claim for this species a premiership of beauty among 
beautiful fQrms. 

Since writing the above I have ascertained that :Hall mentions * a 
species (Polypora ince2ta), from the beds of the Niagara group (the 
Upper Silurian of North America), allied to the foregoing, only with 
the Polypora-character still more developed by having the rows of 
pores increasing from two to four instead of from two to three, as in 
Fenestella interrnedia. In  this case he assigns, rightly, I believe, the 
species to Poly~ora, on account of its having so many as four rows 
of pores on the interstice. As to the question whether Fenestella 
intermedia, with its three rows of pores, ought also to be included 
with Polypora, it may fairly be left open for consideration. I t  is to 
be borne in mind that the Polypora-features are not so strongly 
marked in it as in the other case, and that the facies generally is 
that of t~'eneztella ; to refer it to Polypora, therefore, would be to 
ignore its leading character. I t  may be, and is, difficult in practice 
to draw the line as to where Fenestella ends andPoly~vora begins. The  
genus Polypora was founded by Prof. M'Coy for. that division of the 
Fenestella family having more than two rows of cells on the 
interstice ; the usual number of rows of cells in Pol~/loora is from 
three to ten. These intermediate or compound forms, as Polypora 
incepta or 2~'enestella intermedia, were then unknown, and the 
difficulty as to classification had not arisen. Fenestella intermedia 
is clearly one of those connecting links between allied genera which, 
while they serve to unite the family as a group, are somewhat difl~culb 
to classify. Perhaps, on the whole, less violence will be done by 
allowing F. intermedia to remain with the Fenestellce than by in- 
corporating it with Polypora ; for I believe that :Hall, in speaking 
of his species, with its decided Polypora-affinities, is impressed with 
its strong leaning to Fenestella. He says : - - "  I t  is the only species 
of Polypora that has fallen under my observation in this geological 
period; and its characters are probably more analogous to those of 
Fenestella than are those of the Carboniferous period. _Polylgora 
incepta (Hall) probably shows the first departure from the character 
of true Fenestelh,"t. The latter position may now more truly be 
claimed for Fenestella interrnedia. 

Locality. Wenlock Limestone near Dudley. 
I may observe that, in describing these species of Fenestella, I 

have endeavoured to do so from the best-preserved specimens 
obtainable, and that, after the examination of some hundreds of 
examples, I have not succeeded in procuring all the evidence with 
regard to certain details of structure that I could wish. :For instance, 
I have no doubt that the keel of Fenestella rete porata possessed the 
usual spiny al~pendage. As yet I have not succeeded in tracing it. 
The same remark will apply to other details. A general caution is 

t Hall's Pal. New York, vol. ii. pl. 40 D. fig. 5. Ibid. p. 167. 
s 2  
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here requisite. The altered appearance presented by a worn-down 
specimen of Fe~estella from the Dudley Limestone is very great ; 
this will necessitate certain allowances when the species under exa- 
mination are, as is usually the case, much weathered and denuded. 
The cell-apertures, in good specimens, are small and round~ and quite 
their diameter apart. When worn down, the cell-aperture is large, 
and the intermediate spaces between the cells nearly obliterated or 
they have only the body-wall between them. Again, in the more 
perfect examples the obverse face of the interstice is full and rounded, 
with a prominent keel ; when worn down, the sides of the interstice 
have a sharp angular face--a great contrast to what it had been. In  
the one case the fenestrules may be narrow originally, and become 
altered to wide by erosion. So, too, with the reverse face ; in 
Fenestella-growth the lines of construction give rise to strong 
striations on the reverse side of the polyzoary, which, however, in 
the Silurian species, arc seldom seen, as the structure is generally 
worn down and smooth. 

Certain features would be constant in the Fenestellidm (I allude 
to the keel, the small circular pore, and the striations on the reverse) 
were it not that they had been worn away from a variety of causes. 

It  may be interesting here to compare polyzoal life, so far as 
concerns the Fenestellidm, at the two great horizons of its growth-- 
the Silurian and Carboniferous, the early and late Palmozoic. The 
Lower Silurian forms have special interest, on account of their 
apparent relationship with the Graptolites, which they seem to re- 
place in the higher series. Unfortunately the material available 
for comparison is so scanty, and the special organs so imperfectly 
preserved, that the affinities between the genera cannot well be 
ascertained, at least for the present. No such reasons, however, 
exist to hinder the comparison between the species found in the 
Upper Silurian Limestone and those of the Carboniferous Limestone. 
The result of the comparison is that we discover that the Silurian 
forms have a distinct.facies of their own, being often more minub  
in structural details and altogether different ia the general outline 
of their growth, at the same time having the true and marked 
features of Feaestella-growth. To indicate some of the peculiarities 
of the Silurian Fenestellidm, I may me~tion the strong conical 
structure, often solid and slightly bulbous at the extreme point of 
the base, of Fenest~lla lineata ; this would seem to indicate a species 
capable of being firmly attached by its base, and adapte~ to resist 
the action of powerful currents of water. A glance at Lonsdale's 
drawings of the Fenestellidm will show how frequently they were 
possessed of this strong basal attachment ; we have nothing, strictly 
speaking, among the Carboniferous forms to compare with it, with 
one partial exception--the Fenestella rnembranc~cea (Phil.). So it 
comes to this, that the strong conical base o[ the Silurian FenesteZl~ 
is now only partially seen in one of the Carboniferous species. The  
leading type in the polyzoary of the Carboniferous Fenestellidm is 
a flat expansion, slightly depressed in the centre, which formed its 
poinh of attachment; while numerous rootlets from various par~s of 
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the structure, but more especially from near the base, served to secure 
it in position, which would seem to have been the sides of projecting 
rocks or suitable exposures. Of these non-poriferous rootlets, 
which are quite "a feature in the Carboniferous Fenestellid~e, and 
notably so in Fenestella 21ebeia, 3:['Coy, we have no trace whatever  
in the Silurian species. We may notice the beginning of the Car-  
boniferous type of polyzoarium in the wide cup-like expansion of 
one of Lonsdale's forms, .Rete2ora ir~fundibulum. The resem- 
blance here is all the more complete, since the poriferous face is on 
the inside of the polyzoary, as in the Carboniferous species. Again, 
we may compare the position of the poriferous face. In  Fenestella 
lineata, a prominent and leading species among the Silurians, it is 
on the outside of the polyzoarium ; in all the Carboniferous species it 
is on the inner side of the same. So, too, we may notice that  the pre- 
vailing Silurian species are all much smaller than the Carboniferous. 
Our knowledge of the cell-character in the Silurian Fe~estelhv is 
necessarily limited; but this we may say, that  as yet no material 
difference has been noticed, either as to cell-structure or internal 
arrangement,  as compared with the Carboniferous. The angular 
knife-edged character of the interstice in Silurian species, often 
alluded to by Hall  ~ and Lonsdale t as a distinguishing mark, is the 
result of denuding agencies; the original condition may often ~e 
seen by careful searching in some fold or protected part  of the pol)-  
zoarium~ when it will be seen that the obverse face was full ar.d 
rounded, with projecting circular pores, similar to the Carboniferous 
types. 

There are, besides what  I have mentioned, several interesting in- 
dividual features which may be noticed. For instance, in the lower 
horizon of the Bala beds .Retepora is abundant and Fenestella scarce; 
while in the Dudley Limestone l~nestella is abundant  and tCetepo,'a 
absent, so far as I am aware. The interesting point here is tha t  
some of the Fenestellce in the Dudley beds, in which as yet we have 
no record of ~etepora having been found, have strong affinities to 
~etepora or, more strictly speaking, I)olypora, 3I'Coy; for the genus 
.Poly_pora is really the connecting-link between 7tetepora and 
.Fenestella, combining, as it does, many of the features of either 
group. I t  is not too much to say of Fenestella intermcdla tha t  
there is on the polyzoary an alternate interchange of polyzoal 
fcatures ; that  on a branch may be seen for a short distance the 
double row of cells divided by the customary keel, succeeded by 
three rows of cells and no keel strictly speaking; this interchange 

o f  character is persistent over the expansion. Thus we have here 
typical Fenestella and typical Polypora , not only on one branch, but  
on the whole - -an  alternation of character, Fox,estella and Polyloora , 
that, to say the least, is very interesting, as showing the connexion 
between .Rete2)ora and Fenestella. I have not, met with any like 
features among the Carboniferous species, and therefore conclude 
that  they are confined to the Silurian types. 

Another species having evident affinities with Retepora, even more 
* lcIall's Pal..New York, ~ol. ii. p. 50. t Mureh. Sil. Syst. p. 678. 
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marked than the preceding, is the species I have described as 
_Fenestella reteporata. In  size and outline the species is decidedly 
.Retepora in character. I t  has none of the straight lines and general 
uniformity of structure which are so eharacteristt~ a feature of the 
FenestellidH. Instead of this we have irregular interstices, and 
fenestrules of all shapes. The dissepiments, however, show most 
markedly the character of Retepora. Not on all, but on some of 
them~ it is most difficult to distinguish between the dissepiment and 
interstice, so near do they approach in character the anastomosis of 
the branch, which is the distinguishing feature in Retepora. The 
likeness is further assisted by the occurrence here and there of cells 
on the dissepiments. These latter features are not so marked or 
persistent as to cause any doubt as to its being a true Fenes~lla, 
while they indicate clearly the directipn whence the disturbing in-  
fluence came. 

I desire to express my obligations to Professor Hughes of Cam- 
bridge, and also to the officers of the Geological Society, for much 
assistance in examining the type specimens under their charge. 

EXPLANATION OF PLATE XI. 

Fig. 1. Fenestella reteporata, Shrubsole. A specimen of the natural size in the 
Woodwardian Museum, Cambridge. 

1 a. Obverse view, • 12 diameters. 
1 b. Reverse view, • 12 diameterB. 
1 c. Ring of pits, within cell-mouth. 
2. Fenestella lineata, Shrubsole. Portion of obverse surface, • 12 dia- 

meters. Only partially weathered from matrix. 
2 a. Reverse face, X 12 diameters. 
3. Fenestella intermedia, Shrubsole. From the cabinet of G. H. Morton, 

F.G.S. Portion of obverse surface, • 12 diameters. 
3a. Reverse face, X 12 diameters. 

DISCUSSION. 

The PRESIDENT remarked upon the value of this communication, 
and upon the service done by the author in reducing the number of 
sfipposed species of Polyzoa in the Carboniferous and Upper Silurian 
rocks. 




