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44 @. R. VINE ON THE WENLOCK POLYZOA.

4. Notrs on the PoryzoA of the WENLock SHALEs, WENLoCK Lime-
STONE, and SHALES over WENLOCK LimestoNg. From material
supplied by G. Maw, Esq., F.L.S., F.G.S. By Groret RoBErt
Ving, Esq. (Communicated by Dr. H. C. Sorsy, F.R.8., F.G.8.)
(Read December 7, 1881.) :

INTRODUCTION.

Tar organisms found in the Wenlock Shales of Shropshire have
been already alluded to by Mr. Maw and by Mr. Davidson in their
joint paper in the ¢ Geological Magazine’ for the year 1881 *. The
remarks of these authors bore chiefly upon the Brachiopoda found
in the shales; but the other organisms were casually alluded to in
passing. Since this joint paper was written, I have had an oppor-
tunity of working over nearly one hundredweight and a half of
the débris, and this, in all probability, may represent from six to
eight tons of the unwashed clay. My object in searching was
principally to pick out the Polyzoa and the smaller Actinozoa of the
débris ; but in doing this I felt very reluctant to pass over organisms
which belonged to other than these two classes ; consequently, to
some extent, my collection consists of specimens illustrative of the
Actinozoa, Echinodermata, Annclida, Crustacea, and Brachiopoda,
as well as the Polyzoa of the shales. It is not my intention in the
present paper to commit mysclf to remarks on the genera belonging
to these classes otherwise than by presenting a Table of the whole
series of associated fossils. This Table is divided into twelve
columns, eleven of which are allotted to the several localities from
which Mr. Maw supplied me with material; the other column
affords me the opportunity of completing the range of species by
recording their presence in the Wenlock Limestone. I have no
desire to speak of species found in the cabinets or collections of
others. Every organism against which a mark is placed, with the
exception of those from the Wenlock Limestone, has been found in
the shales supplied by Mr. Maw; and even the Brachiopoda are
given, not from the lists of Messrs. Maw and Davidson, but from my
own pickings from the shale. To do this properly, Mr. Davidson has
kindly named for me a set of specimens submitted to him for that
purpose, and to these I have since been able to add a few others.
It is to be regretted that much of the finer material has been
lost in the washing; but in every case, before I parted with the
picked material, I sifted the refuse through coarse net and also fine
muslin; and, after rewashing, I was thus enabled to pick out and
mount a very fine series of Entomostraca. My tiypes of these have
been kindly examined by Prof. Rupert Jones, and upon his authority
I am able to say that several of the specimens are either new species
or new varieties. These Entomostraca are in a fine state of preser-
vation as regards the carapace, and they will enable me, in working

* January, March, and April.
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been conferred upon me by the Council of this Society. The sense
of this honour has been increased by my being associated with those
gentlemen whose services to science you have just recognized ; and I
am more especially gratified in receiving this honour, Sir, from your
hands,remembering the kindness and encouragement which I received
from yourself and from the late Dr. 8. P. Woodward more than
twenty years ago, when I first began to take an interest in paleon-
tology. Of course my work has been subsidiary to that of my
honoured friend Mr. Davidson, whose scientific attainments and
achievements are well known and esteemed by all who are interested
in the study of geology. I have often, no doubt, during the three
or four years of my labours with Mr. Davidson tried his patience;
but then he has also sometimes severely tried mine ; for he has per-
sistently demanded proof, and still more proof, long after I have been
convinced myself of certain peculiarities of structure. Very natu-
rally, whilst manipulating a specimen, I often arrived &t assurance
myself before I could make such preparations as would convince an
observer who had not been using my process for himself. However,
Mr. Davidson’s persistent demands for proof have only added to the
assured correctness of the results obtained. Mr. Davidson I have
found in many respects an admirable correspondent. Some of my
friends seem to cherish the preposterous idea, that if you will only
allow a letter to remain quiet long enough it will answer itself.
This, however, is not the principle by which Mr. Davidson acts in
his correspondence ; and to the hundreds of communications I have
sent to him I have hardly ever failed to receive an answer by return
of post. In concluding my remarks I should like to express again
the esteem with which I regard the honour which the Counecil of
the Society has been pleased to confer upon me, and the hope I have
that, inspired by their kindly recognition, I may do some further
service to the science which T love so well.

AwARD oF THE BArRTOW-JAMESON FUND.

The PrusipENT next presented a portion of the proceeds of the
Barlow-Jameson Fund to Baron ConsTANTIN von ETTINGSHAUSEN,
Professor of Botany in the University of Graz, Austria, and addressed
him as follows: —

Professor von ETITINGSHAUSEN,—

It is with much pleasure that the Council of the Geological Society
award to you the proceeds of the Barlow-Jameson Fund, in recognition
of their high appreciation of your valuable contributions to Fossil
Botany. Your services to this branch of science consist in the
application of your knowledge of Recent Botany to the investi-
gation of Fossil Plants, your extensive researches into the forms
and venation of recent leaves, with the view of discovering cha-
racters which would assist in determining the affinities of the
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46 6. R. VINE ON THE WENROCK POLYZOA.

doubts as to whether Canites belonged to the Corals or the Bryozoa.
In every instance where a doubt was expressed by an author as to
the proper class to which specios should be referred, I have made
original investigation for the purpose of satisfying myself; and, so
far as these experiments and investigations will justify me in
forming an opinion, I may say unhesitatingly that ncither the species
of Monticulipora, to which reference has been made by authors, nor
Ceenites can be referred to the Polyzoa.

In all my investigations of Silurian Polyzoa I have been haunted
by the keen remarks of Prof. Owen * :—¢ The practical palzontolo-
gist finds himself compelled to arrange and study the fossil Bryozoa
along with the corals, if only on account of the difficulty he in many
cases experiences of determining to which class of Polypi his speci-
mens belong ...... The real merits of the man who would make
scientific capital by changing the position of such a group, and by
imputing error or ignorance to the author from whom he may
differ in this respect, are easily weighed and soon understood.”

I have ventured to differ from Prof. Owen as to the position, in a
natural classification, the Polyzoa should occupy ;but I hope I have
not merited the severe judgment implied in the last sentence. Still
it will be very unsafe to allow the present classification of types,
such as Chilostomata and Cyclostomata, to prejudice the mind of
the systematist. So far as my experience gocs, such arbitrary
divisions, when we get below tho Cretaceous groups of Polyzoa,
barcly represent the truth; and in the Pal®ozoic division it is im-
possible to bring out the whole of tho truth when we attempt to
carry modern divisions beyond a certain stage. In my Report on
the Silurian Polyzoa + I have endeavoured to limit the disposition
to give a modern oxpression to ancient groups., Still T felt that
if I carried this objection into practice I should only displace one
arbitrary method by substituting another. I have therefore in
that Report allowed the full expression of the truth to come to the
front suggestively, by the temporary arrangement which 1T have
given. There is a pressing necessity for an intermediate division to
tuke in forms which can neither be placed as Chilostomata nor as
Cyclostomata. Before this can be done with any degree of satisfaction
some primary basis of classification must be agreed upon by palaon-
tologists, and this not hurriedly or vaguely. For myself, I would
suggest that the classification of Pal®ozoic Polyzoa be based on the
arrangement and character of the cells as shown in typical sections,
and not wholly on the habit of species. There is in every species
of Palwozoic Polyzoa with which I am familiar both a peculiar cell-
arrangement and a peculiar habit; and if these expressions were
formulated the Paleozoic types could be very readily arranged in
groups which would be allied to similar groups found in the Oolitic
and Cretaceous series. No outrage upon existing groups would
then bo needed, but a real foundation for a natural classification
would thus be effected. It is very certain that peculiar types of

* ¢ Palzontology,’ ed. 1860, p. 27.
+ Brit. Assoc. Report, ii., *“Silurian Polyzoa,” York, 1881.
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Pal®ozoic Polyzoa came into existence in the remote ages of the
past, and died out in later, still remote ages ; but having no natural
or generally accepted standard to judge by and compare with, we
are at a loss to give full expression to any truth which certain
species may present. Amongst the Tertiary and recent Polyzoa
this difficulty is not so much felt; and I for one shall be inclined to
accept Mr. Hincks’s fuller classification when the results of his in-
vestigations amongst othér than British Polyzoa have satisfied him
that he is right. For the present I am chiefly concerned about the
Paleeozoic and Mesozoic types.

When the material was sent to me by Mr, Maw, every box or
parcel had a particular number. This I have preserved; and the
different numbers at the tops of the columns are the numbers
supplied to me. They are as follows :—

Lower Wenlock Shales .. ¢ Buildwas Beds +”.. 22, 36,37, 38, 40.
Middle Wenlock Shales.. ¢ Coalbrookdale Beds” 43.

Upper Wenlock Shales .. Tickwood Beds.... .. 25, 41, 42.
Wenlock Limestone. No material supplied.
Shales over the Wenlock Limestone .......... 24, 46,

In the following list I have only indicated by an asterisk the pre-
sence of certain species of Actinozoa. I have not in every instance
given the species, for reasons already stated. I have, however, given
as full a record as possible. Referring to the Entomostraca, because
certain species are left bare of a mark, it must not be supposed that
species cannot be found in the shales; it only means that mine are
bare of forms in that particular locality, because I have not had
material fine enough for examination.

Vertical Range of Genera and Species found in the Wenlock Shales
of Shropshire (Mr. Maw'’s washings).

Genera and Species. 46. | 24.|W. L. |25. 41. [42. |43. | 40. 38.37. | 36.| 22.
Prante.
Macrospores .........ceeevuvennnnns vr
ACTINOZOA.
Heliolites interstinctus, Wakl....| ... | ... I EEREA K
) TS O N S R
Favosites (wants working) ...... L3 [T U [FUU VUV OO UUR [P IR I O IR 3
Halysites catenularius, Linn. ...| ... | ... AP EE R
Syringopora, sp. .....eceernneen. # ) ] ] *
Alveolites, sp. (wants working)...| % [ % | % | * | s [ % | = | % | % | % | %] »
seriatoporides, M.-Edw. ...| ... | ... * % | x| x .
Ceenites juniperinus, Eickw. ...|...| ... * . * ] *
—— intertextus, Eickw. ......... R O * *
Monticulipora, sp. (very rich;
but the whole wants working.)| % [ » | % [ % [ % [ % [ % ] % | %[ %% | %
Fistulipora, sp., M*Coy ......... N R B KA N IR R RN I T

t In my former paper  On Silurian Uniserial Stomatoporide” I spelt this
name incorrectly ¢ Buildwass.”
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48 G. R. VINE ON THE WENLOCK POLYZO0A,

Vertical Range of Genera and Species (continued).

Genera and Species. 46.| 24 JW. L.|25. 41.; 42.] 43| 40.| 38.| 87.| 36.

EcuiNopERMATA, 8p.

Plates, stems .....ccvvveveniiniannss * 1% * R I I B SRR I

Calices ..ovvviiiiiieriieiiinenianes U O (NRUUINS DUV FUUS FONN YRR (PP SR IR IR

Stems bored by Sponge?......... S OO ETTO (FUR) ROV (RS IE N PP ORI IR IR
ANNELIDA.

Cornulites serpularius, Schloth. .| ... ...} oo Jooo| |l ooo | e Lo [onn
Tentaculites annularis, Sehloth. ... [...] .0 P |l f. ] * | »
tenuis  ...cviiiiiiniiinnaes *

TRILOBITA.,

Fragments of Trilobites are
found in nearly all the wash-
ings ; but these require very '

oareful working.................. IR SN EEERE R B ERE L It
EnroMostrAcA t.
Bairdia elongata, Miinst. (?)...... rl. b o b RO r!
2y BPe i | OO0 EPUURE OO (PR O O O
Thlipsura, sp. n. (Jones) ......... ¢clee] oo feiee] )il e
corpulenta, J. & H. .. c
_— , VATL. Scripta.. AR N er
tuberosa, J. § H............. UV DU O IS
Cythere bilobata, Miinster (near)) r |...] ... | r{... ...] r
intermedia, Miinster (near)| ... |...] ... e ... ...} ...
) TN TS OUR U PS |2 PO [RDORRR I N IPUUR RN 15 1 [T (RO PO PN
Cytherella, sp. n. (Jones) ......... SO0 [NURO POON IECTH SN OR[N (OO PR (RO
Primitia renulina, Jones (near).| r [...] ... J...}...]...] r]...lerjer
ovata, J. & H. .......... vl Tl
—— variolata, J. § H. Lerl. crijer
oristata, J. & H, ............ el o
Beyrichia Klodeni, M*Coy ...... erf.f oo feeefiianfr oo
, var. tuberculata, Salter ... . c| e ... Jel... .} ] ]eee
, var. torosa, Jomes} ......... VRIS 3 IOV I 2N OV URN DUPR POUR IS N IS 4
Kirkbya (?), sp. .covvvviieniiiinnnns R (R R B
Poryzoa.
Ptilodictya lanceolata, Gold-
JUSSD ot eenraans ! vee | ] €
Lonsdalei, Fine ............ vyri...] ... J[vrie|...}...}elc]...|{ce
scalpellum, Lonsdale | e|r vr|..]lerler
—— interporosa, Vine RRINS DIOS RPN P A2 J
——, 8P 1. (7) ceenieenns I R A 4 4
Phyllopora, 8p. «..ccevveereenennnnn RN S J
Berenicea, sp. (wants working)...| ... whoe Jraia eyl
Fenestella prisca, Lonsd. .........| ... W] ]
—— reteporata, Skrubsole ......| ... .
lineata, Shrubsole............| ... [
intermedia, Skhrudsole ......| ... P
Glauconome disticha, Goldfuss 4
Lonsdale...c.......... ceereesarees vri...lcefe

"

t See Geol. Mag., Mr. Smith’s List, February 1881 ; also August same year.
1 There are still several species of Beyrichia which require reworking.
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Vertical Range of Grenera and Species (continued).

Grenera and Species. 46.] 24.]W. L.} 25.| 41.| 421 43]40.| 38.] 37.| 36.] 22.
Hornera ? crassa, Lonsdale ...... ORI B I I

? delicatula, Vine............ OO N RN R ORI DOY DUORS (PR R DR £ 5 &
Stomatopora dissimilis, Pinet...|...|...] ... Jvrl. . dvre).. . Jr]|el...]l ¢

, var. elongata, Vine .[...| ...} ... }...|...{..]...] .| ]|

_ , var. compressa, Vinelvr|...} ¢ '
Ascodictyon stellatum, Nick. ...|...| ...} .. Leee] oo | oeilecc]eee | onfonn e
—_ , var, siluriense, Fine! ...|...} ... |...|...]...]...]...]er| rer
—— radiciforme, Vine U TS RUOORN (FUUR IUDR IUUU DU IUURE I . IO B
—— filiforme, Vize............... ol o kel v el el e
Diastopora consimilis, Lonsd. ...[ ... {...} v} |...{...[...]...]ve
Ceriopora oculata, Goldfuss ...| r |...| .. L..|..|¢c]...|...]...]...]¢

granulosa, Goldfuss......... rio ) el lel el e
Spiropora regularis, Vine......... . r [r ] r Jvr ricrfrjoc|ec

intermedia, Vine ............| .o [ .o T
Discopora, sp., Lonsd. ... ¢ .. te
Ceramopora, 8p. ......... r r |.. r

Bracaioropa §.

Lingula Symondsii, Salfer ...... U DUV ORI POV OO DU DU I
Orbiculoidea Forbesi, Davidson .| ... | ...} ..o |.co]eee| ]t * *
Pholidops implicata, Sow. ...... vei o] e I * e r sfr
Waldheimia Mawei, Dav. ...... 2R 0N AU IO UUUE VO NN U Y
Meristella leviuscula, Sow. ...... [P O R 5 PV DU DO DO ™ r
Spirifera plicatella, Linn, ...... R I P ORI I
— , var. radiata, Sow. ...|... [ ...} ... | %

crispa, Linn. .....c......... [N UVS NUUR PUUS P3N VSN OO OO ™t
Nucleospira pisum, Sow. .........[... ... *
Atrypa reticularis, Linn. * || % * | *

Barrandi, Dav.... verene] wee N T O * || ®
Glassia obovata, Sow. .......voeuif vee | one . R P * | %] %
Retzia Bouchardi, Dav. ......... ] * | * U O ™
Eichwaldia Capewelli, Dav.......[ e | coo | oo oo [vis oo % | o] % | #
Streptis Grayi, Dav................ TN IETTS BTN [OUN ROVR DUOS (AN ETY IRTYS IO VORI 4
Pentamerus, sp.| .... OO [FVO 0Y VT OO D * | x|
Rhynchonella, sp.|f ... O (S A T
—- bidentata, Sow. R P *
Orthis biloba, Linn. ... * .. * x| * AR A EERE]

Lewisii, Dav. ... S B EA AR RS ZREER]
—— hybrida, Sow. ... N T EEE R EN B EE RN N R

rustica, Sow.......... S FOP ) RPSTS YT RO I I 3
—— elegantula, Dalm............. N R EEE AR BN R Y
—— elegantulina, Dav. ......... * | *
Strophomena  rhomboidalis,

Wilkens...... ererecareirneionss [SS O OUR) (U VTSN e e I

Leptena segmentum, 4ng. ....o.f oo | oo [ wee oo [ee e o f % | % | % | #
Chonetes minima, Sow. ......... R PO RO (FTS RYCU PUGE DUUN DUSR DU ISR ORI

lepisma, Sow. ...... e c

| GFASTEROPODA, 8D, .evvvverearnnes R B ER Y P N R " I

t Another species, which I have simply indicated by the name of Polypora
problematica, i3 rather abundant. It was left unnamed by Salter, and was a
puzzle to him ; it is also a puzzle to me.

1 School of Mines.

§ See Geol. Mag., March 1881, pp. 108, 109.

I T cannot work these out satistactorily.

Q.J.G. 8. No.149. E
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The Polyzoa of the Wenlock Shales, the Wenlock Limestone, and
Shales over Wenlock Limestone.

Class POLYZOA, J. V. Thompson.
Order GyMNoLmEMATA, Allman.
Suborder CycrosromaTa, Busk.

Group IL. Incrustara, d’'Orbigny.

Inarticulate s. Adfixe, Busk, Crag Polyzoa.

Inarticulata, Busk, Brit. Mus. Cat. pt. iii.

¢ Zoarium calcareous, continuous, not divided by corneous joints,
or furnished with radical tubes ; erect and attached by & contracted
base, or recumbent and immediately adnate, either wholly or in
part ” (Hincks, Brit. Mar. Polyzoa, p. 424).

Genus StoMaTorora, Bronn.

1821, Alecto, Lamx. (1814, introduced by Leach for a genus of
Echinoderms).
1825, Stomatopora, Bronn; d’Orbigny (for uniserial species).
Zoarium creeping, adnate, irregularly branched. Zocecia in single
series,

1, SromaTororA DISsIMILIS, Vine,

Stomatopora dissimilis, Vine, Quart. Journ. Geol. Soc. vol. xxxvii.
p. 615.

This species has already been fully described and illustrated
in a paper read before the Geological Society, and published as
above.

Locality. Buildwas Beds, near base of Wenlock Shale. Washings
nos. 22, 36, 38. Mr. Davidson’s list, no. 10.

2, STOMATOPORA DISSIMILIS, Vine, var., @, ELONGATA.,

Zoarium very irregular, clustering. Zowcia elongated, with, at
times, long stoloniferous processes which intermingle with the cells.
‘When colonial growth is distinet, arrangement of cells linear and
uniserial. Measured under favourable circumstances, about three
cells occupy the space of one line.

The variety of this species which I distinguish by the name
elongata, is present in the various washings in which the 8. dis-
similis is found. Its distinguishing peculiarities are its elon-
gated cells and its clustering habit.

Locality. Buildwas Beds. Washings nos. 22, 86, 40.

The uniserial Stomatopore of the Wenlock Limestone have been
noticed or alluded to by Lonsdale, Salter, M‘Coy, and other
workers on the fossils of the Paleozoic era; but neither in the
¢Bilurian System’ nor in ¢ Siluria’ is there any detailed account of
the species.
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After my descriptions were written, I was surprised to find
in the cabinets of my friends such a mass of really good unde-
scribed material. Recently Mr. F. D. Longe, F.G.S., has drawn
attention to some of the features of the Wenlock-Limestone Stoma-
toporee. His paper not being published, I cannot say whether
he distinguishes the form by a name. If not, to complete this
description, I give it a varietal one.

3. STOMATOPORA DISSIMILIS, Vine, var. b, COMPRESSA.

The zocecia of this variety are stunted and -closely compacted
together, forming lines as in fig. 1, p. 616, Q. J. G. 8. Nov. 1881, also
dense masses covering, by their prolific habit of growth, large spaces
on shells, Brachiopods, and corals. But that the Rev. A. M. Norman
has already used the name compacie for a species of Stomatopora
from Shetland, this would have been a far preferable name for the
variety. It is hard to make out the true characters of Stomatopora
in some of these clusters ; and in many of the more vigorous colonies
‘the whole of the calcareous coatings or true cells are destroyed,
leaving nothing behind but the dark-brown matrices, ‘without the
least distinguishing feature, an accident which to some extent
renders identification difficult. Measured under favourable circum-
stances (that is, whére the cells are linear), about three zocecia
occupy one line. In this respect it has a measurement nearly the
same as variety a; but taking into consideration the elongated
character of the cell of this species, the variety compresse has the
advantage in size. The generally compressed habit of colonial
growth is also a special feature. At first sight there is a striking
similarity to the form figured and described in King’s ¢ Monograph
of Permian Fossils ’ * as Aulopora Voigtiana, King.

Locality. This variety I have never detected below the Wen-
lock Limestone; and in the shales over the Limestone (no. 46
of the washings) I have only found one poor specimen on a crinoid
stem.

Seeing that I have differed from Prof. H. A. Nicholson T as to
the classificatory position his species, described as Hippothoa inflata
(Alecto inflata, Hall), should occupy, I have studied the so-
called H. wnflate again, upon specimens sent me by Prof. Nicholson
himself. I cannot, however, see any thing in the species to make
me qualify my expressed opinion. In some of the colonies we
have specimens similar to var. elongata, Vine; others are more
stunted and inflated ; whilst some few colonies have their indi-
vidual cells so inflated as to force the orifice into a subterminal
position, and the stolon-like elongations give this appearance a
Hippothoid character ; but beyond this there is no Chilostomatous
affinity. I have not (after the closest search) found the least trace
of an ovicell or a sinuated orifice in the American Lower Silurian

Stomatoporee.

* Page 31, pl. iil. tig. 13. t Brit. Assoc. Report, 1881, York.
E 4
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AscopicryoN, Nicholson and Etheridge, jun.,
Ann. & Mag. Nat. Hist. June 1877.

Gen. Char, “ Organism composite, parasitic, adherent on foreign
bodies, composed of numerous caleareous cells or vesicles, the walls
of which are perforated by a greater or less number of microscopie
foramina, but which possess no single large aperture. The cells
may be united almost directly by the intervention of short tubular
necks: or they may be disposed in clusters connected with one
another by hollow filamentous tubes, which usually anastomose, and
which, in some cases, at any rate, are likewise perforated by micro-
scopic pores” *,

This gonus was established by the authors for species found in
the Devonian formation of America and the Carbonifcrous of Scot-
land. I have not seen the Devonian species, and I rely on the
gencral accuracy of Prof. Nicholson’s details with regard to these.
With our own Carboniferous species I am very familiar. Since
having the plentitude of washed shales supplied by Mr, Maw, I have
been able to examine some hundreds of specimens on stems of
crinoids, broken shells, and corals. This circumstance has helped
me to understand and work out many biological details the narration
of which would be out of place in a general paper like the present.
I accept the genus of Prof. Nicholson and Mr. Etheridge; and,
so far as I am able at present, I give below descriptions of the
various species found within a very limited range in these shale-
washings.

Figs. 1 & 2.~-Ascodictyon stellatum, Nich. & Ether., var.
siluriense, Vine.

Several rosettes, showing the habit of the colonies, together with a few of the
filaments: X 24.

4, ASCODICTYON STELLATUM, var. SILURIENSE. (Figs.1 & 2.)

Messrs. Nicholson and Etheridge characterize their dscodictyon
stellatum as follows :—

* Nicholson and Etheridge, work cited above, p. 463.
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“Colony composed of ovoid or pyriform calecareous vesicles,
varying in length from one fifth to one third of a line, and usually
disposed in stellate clusters, each containing from three to six cells,
or sometimes more” *. In the Devonian species the cells are dis-
tinctly foraminated in lines, a feature that I have not detected in the
Silurian specimens, In other respects, in the arrangement of the
stellate clusters, the partially isolated vesicles, and the connexion
of these by stolon-like processes, the species and the variety are
very similar. The vesicles in the Silurian variety vary from about
one sixth to one fifth of a line in length.

Obs. Accepting freely the full description of the species as given
by Messrs. Nicholson and Etheridge, jun., I have thought that it
would be best to give only those characters that are found in
my Silurian specimens. I thus avoid making a new species; but
by distinguishing it by a varietal name prominence is given to an
earlier type.

Habitat. On stems of crinoids and broken shells,

Localities. Buildwas beds. Rather frequent in those marked
36 and 38, somewhat rare in the other washings,

Fig. 3.—Ascodictyon radiciforme, Vine,

The general habit of the clustering filaments round a central axis: x24. The
specimen selected for illustration is typical of the whole group; but there
are many varieties of stellate clusters.

5. AsCODICTYON RADICIFORME, sp. n. (Fig. 8.)

Sp. Char. Colony composed of elongated root-like processes, which
vary in length from three quarters of a line to a line. These pro-
cesses are sometimes jointed ; and they are disposed in circles, un-
evenly developed, radiating round a common axis, which may be

* Nich. op. cit. p. 464,
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only a mere point or a *central circular depression”*, Vesicles
fusiform, or tongue-like; their bases connected with the central
axis by hollow filamentous cords. The vesicles are rarely simple,
as shown in A. radians, Nich. and Eth., but are in most cases
Jjointed ; and these bifurcate at intervals, and ultimately pass out-
wards into fine cord-like filaments, which may or may not connect
other stellate groups. In the free surfaces of some of the vesicles
* the excessively minute, closely approximated pores” referred to
by Nicholson in his description of his type, may be detected,
although sometimes with difficulty, in the Silurian species also.
Some specimens measured across the centre either way are from
one and a half to two lines; and the number of vesicles to each
rosette varies from four to twelve,

Obs. At first I was inclined to regard this species as a variety of
A. radians, Nich, and Eth. In working out the details, I found
that 1 was obliged to adopt a new specific name. A. radians of the
above authors is a typical Scottish Carboniferous fossil ; and although
some of the specimens from different localities vary in facial outline,
still the differences between the Carboniferous and the Silurian spe-
cies are too decided in character to be lightly passed over. The
rosettes of the Carboniferous forms are very regularly formed round a
central axis; the rosettes of the Silurian species are very irregularly
placed ; and the earlier form is also much larger than the species
described by Nicholson.

Localities. Buildwas beds, 36 and 38 of the collection generally,
rarely in the other washings from these beds. Above the Buildwas
beds I have found but few minute fragments ; in all probability these
are stray specimens from either 36-38 or 40. I have not been
able to detect in these washings the least fragment of Ascodictyon
Jfusiforme, Nich. and Eth. The anomalous character of this type
leads me to suspect that the species, whatever it may be, is not an
Ascodictyon, the true types of which may be accepted, extreme
though they be in individual character, as 4. stellatum, Nich. and
Eth., 4. radians, Nich. and FEth., and the new type described
above, A. radiciforme, Vine. We have these typical species from
the Silurian Wenlock Shales, Shropshire, the Middle Devonian of
Ontario, and the Carboniferous Limestone series of Scotland.

6. ASCODICTYON FILIFORME,

I cannot help putting upon record this name; but I have no
desire to establish it as a species, On several fragments of shell, on
stems of Encrinite, and in some rare instances on other organisms,
I find filamentous threads bisecting other threads, the poinis of
bisection in some cases swelling out. There is in this a hiological
peculiarity to which it may be well to direct attention ; and I cannot
do this better than by giving a name to this peculiarity, so as to
individualize the type. Otherwise these filamentous cords belong
to the species of Ascodictyon described. They are hollow; but a

* Nich. and Eth, Ann. & Mag. Nat. Hist. 1877, vol. xix. p. 465.
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o |
dark line - - - - - - - . - - occupies the place of the life-pulp
which passed through the living filament. The first indication of a
vesicle is a bulbous projection of this vital cord, : e
For reasons already given*, I have allowed my descriptions of
Ascodictyon to follow the descriptions of Stomatopora. Since my
former paper was written I have examined some hundreds of speci-
mens of crinoid stems and broken shells, more or less incrusted with
Ascodictyon and Stomatopora, and I have not seen any thing that
would suggest a different opinion from the one already expressed.

SeiroPoRA, Lamx.

1821. Entalophora, Lamx.
1821. Spiropora, Lamx.
1834, Pustulipora (pars), Blainville.

The desire on the part of Mr. Hinckst+ and Prof. Brauns ¥ to
return to original descriptions rather than adopt some one or other
of the synonyms which are of later date is to be commended. It
may be justifiable to adopt for recent species the genus Entalophora ;
but in dealing with fossil types, there are many species that could -
not be conveniently placed under that name. The genus Spiropora
has been very appropriately used by both Jules Haime and Prof.
Reuss in their works on the Jurassic and Eocene Bryozoa. Both these
anthorslimit the genus to species which show a peculiar spiral arrange-
ment of cells, independent of the fact that all three of the genera
whose names are placed above have tubular cells which open on all
sides. Inlike manner I limit the genus for a very unique paleeozoic
type of Polyzoa which had a very wide range in Silurian times.

7. SPIROPORA REGULARIS, sp.n. (Figs. 4, 5, 6.)

Zoarium erect, dichotomous, branches rarely exceeding half a
line in breadth. In its earliest stages the zoarium is attached by
a disk-like base to some foreign object. Zoecia very regularly
disposed, spirally, round the whole stem and branches, on the main
stem in alternate rows. The normal condition is for the zocecia
to be slightly conical and covered with a delicate chalky crust; this,
however, is rarely preserved. When worn, the walls of the cells are
exposed ; and in this condition the spirals are better shown. It is
then seen that every alternate cell, for half its length, is so far
separated from its neighbour as to allow the half of the alternate
cell above to pass down and occupy the space thus left vacant ; at the
base of each cell a small secondary opening is thus exposed. Aper-
ture round; peristome slightly raised in some cases. Two cells
occupy the space of a line in a longitudinal direction ; from five
to eight cells are found on the whole circumference of the stem ; and
they vary in number on the branches.

# « Gjlurian Uniserial Stomatopora,” Quart. Journ. Geol. Soc. Nov. 1881.

+ Brit. Mar. Polyzoa.
1 ¢ Die Bryozoen des mittleren Jurs, &e. von Metz,’ D. Brauns, 1879.
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It is only after very careful study that I introduce to the paleeon-
tologist, as a paleozoic type, this remarkable genus, Haime, in his
¢ Jurassic Bryozoa,’ vindicates his use of the word Spiropora in place
of the many synonyms which have been introduced into scientific
literature since the time of Lamouroux. There are two very distinct

Figs. 4, 5, & 6.—Spiropora regularis, Vine.
e 5 6

4. Shows the general habit and mode of branching, and character of unworn
colls: X 12, 5. Cells worn, showing the internal cast of the tubular cell :
% 24. 6. Outline cells of a worn specimen, showing arrangement in
spirals: X 24

features in the genus ; and these, as defined by Jules Haime, may be
briefly noted:—1. The Zoarium is dendroid with forked branches ;
cells elongated and closely connected. This feature is apparent in
the Palozoic type. 2. The peristomes are circular and more or
less projecting, and they form at the surface of the branches circles
which usually are not closed, but each constitutes one of the turns of
a spire 5o many times interrupted. These rings are the more regular
thre more distant they from each other. When they are very close
they are often difficult to recognize”*. This feature is also present in
the Palmozoic type. Haime, however, speaks of his species as being
perforated “ with very small and round pores.” This feature is not
present in this early type; indeed perforated pores are very rare in
Paleozoic Polyzoa. I have seen them in some Carboniferous species
of Fenestella +; but even in these they are of rare occurrence unless
specimens are specially prepared to show them. In his Eocene
Bryozoa Prof. Reussi figures and describes three species of Spiro-
pora :—8. tenuissima, Reuss, having somewhat the general character
of Entalophora; S. pulehelle, Reuss ; and S. conferta, Reuss. The
Silurian species more closely resembles S. pulchella than the other
two species of Reuss, both in the character and in the ordinary
arrangement of the cells. It must not, however, be taken as evidence,
satisfactorily settled, that the Paleeozoic type blends naturally with
the Oolitic and Tertiary types. This is not so. The evidence is

# Haime’s * Jurassic Bryozoa,” Genus viii. pp. 193, 194.

t In F. plebeia, M‘Coy. In dlecto frondosa, James, the punctured pores are
a marked feature, { ¢ Tertiary Bryozoa of the Alps.’
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only superficially exact; yet we have no other genus in which the
type can be so conveniently placed as the genus Spiropora.

- Locality. More or less abundant in the washings of the Buildwas
beds, Wenlock Limestone, and in the shales over the Wenlock Lime-
stone. Not frequent, but present in about the same proportion to
the other fossils in the Niagara Limestone of Lockport as in the
Wenlock Limestone, Dudley.

Figs. 7 & 8.—Spiropora intermedia, Vine.

7. The whole of the cells on the portion of branch selected for illustration :
x 12, 8. Four cells from fig. 7 further enlarged, to show the various con-
ditions of the cell-mouth: X 24.

8. SPIROPORA INTERMEDIA, sp.n. (Figs. 7, 8.)

Zoarium cylindrical, subeylindrical, club-shaped, branching or
not. Zoceecie tubular when perfect—when worn, elongately oval or
pyriform—adnate or free ; orifice circular, raised or decumbent; peri-
stome thick. Cells irregularly or spirally arranged, opening on all
sides, and clustering in the thickened or club-shaped specimens
without any definite order. Cells occasionally exserted and bent
round. Geuerally speaking, two cells occupy the space of aline ; but
some of the exserted cells measure three quarters of a line in length.

Locality. Tickwood beds ; in no. 25 washing only.

It is necessary, from the anomalous character of this species, to
direct particular attention to the exserted cells in some parts of the
zoarium. In this respect they present an appearance closely resem-
bling that of Entalophora. Indeed, if I were dealing with Tertiary
species of Polyzoa, such as the Montecchio Maggiore material, and
found amongst the number a specimen having cells of a similar
character to the one I am dealing with, I should not have the
least hesitation in placing it under the genus Entalophora. In the
Tertiary species, however aged the colony might be by calcareous in-
crustations, in some patch I should be able to detect the rugose
markings or the punctures peculiar to this and other genera of the
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Cyclostomata. In the Silurian species there is not the least indi-
cation of these markings or punctures.

Grood specimens of the speoies are comparatively rare. I have only
found about twenty specimens; and no two of these are exactly
alike. Yet there is a general likeness in the whole group of speci-
mens ; and in the character and structure of the cell an easy com-
parison may be made with Spiropora regularis, It seems to me
that the species I am now deseribing is to some extent an abnormal
form, which has become constant within a very limited area, and
taken the place of S. regularis in these beds, to some extent at least.
I found a few small fragments of this last species in this and in
another washing; but the specimens are true to the characters
already aseribed to the species. It would perhaps be better to speak
of S. intermedia as a variety of the other. In this case it would be
necessary to have some indication that such was the fact; but of this
I have no evidence, except that the non-exserted cells have aspecific
likeness in some parts of the zoarium. Both in the general habit
and the characters of the two species they are individually and
collectively distinet. 8. regularis hardly ever varies either in the
arrangement of the cells or in the mode of branching. This one
varies considerably in the cell-arrangement; and the branching, when
present, is different,

Locality. No. 25, Tickwood Beds.

9. Dissrorora consiMrris, Lonsd.

Aulopora consimilis, Lonsd. Silurian Syst. pl. 15, fig. 7.

Diastopora consimilis, Lonsd. Siluria, 1859, 3rd ed.

In plate15.fig. 7, of the ‘Silurian System,” Lonsdale placed amongst
the corals the above species, leaving the genus as doubtful (Aulo-
pora?) with the remark ¢ probably a Bryozoon.,” His description
of the species is:—

¢« Encrusting, tubes round, close together, radiated, bifurcated ;
opening circular, raised, margins thick.”

“Similar to Aulopora compressa, Goldf., found in the Oolitic
series of Germany. Locality and formation, Wenlock Limestone ” *.

This comparison with the species of Goldfuss is very exact; and
if I were dealing with an Oolitic Diustopora I should have little
hesitation in confirming Lonsdale’s reference.

" In my British-Association Report on Silurian Polyzoat, I have
made a reference to Lonsdale’s species, and I have also described a
specimen submitted to me by Mr. Longe, Since this was written I
have discovered a fragment of shell nearly triangular in shape, three
and a half lines in breadth by three lines long, covered by a portion
of what has apparently been a large colony. I have therefore made
the following diagnosis from that fragment alone.

Zoariwm of unknown dimensions, incrusting by a single layer a
fragment of shell. Zoacia tubular, regular, elongate, in series, the
proximal end of the cell rather narrower than the distal; cells
contiguous, but each separated by its own wall. Orifice circular;

* ¢ Silurian System,’ descriptive text of pl. 15. t York, 1881.
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peristome slightly raised and thick, which causesa slight constriction
of the aperture of the cell. Measured as nearly as possible across
the mouths, about six, or six and a half, cells occupy the space of a
line ; in a longitudinal direction about two and a half cells occupy
the same space.

Locality. Buildwas beds (no. 40); Dudley Limestone, Lonsd.;
ditto, Mr. Longe (descr. Brit. Assoc. Rep. 1881); Lower Ludlow (?),
Ledbury *.

Affinities. 1t is a difficult matter to make any comparison with
either Goldfuss’s figures or description. On the supposition that
the magnified figure (tab. 38. fig. 17, Petref. Germ.) of Aulopora
compressa. is enlarged about sixteen times, that would give for the
natural size about two and a half cells to the line, a measurement
in nearly every way similar to D. consimilis. As regards facies,
there is a very close resemblance between the Silurian and the
Oolitic species, In admitting so much, I do- it with very great
reluctance ; but I cannot speak authoritatively without having the
means of comparing the fossil described by Goldfuss. Independent
of this, I know of no other species of Paleozoic Polyzoa, excepting
the Stomatopore previously described, that bears so close a resem-
blance to the Diastopore of the Qolite. However we may be
disposed to regard this association of types, either favourably or
unfavourably, there can be no question that we have in Diasto-
pora consimilis a true tubular Diastopora; and all the Berenicea
type of Polyzoa in the Silurian, and even in the Carboniferous rocks,
will have to be placed in a different genus. Apparently there is
some slight resemblance between this species and Alecto confusa,
Nich. (pl. 11. fig. 41). The specimen incrusting a coral in the
cabinet of Mr. Longe (Brit. Assoc. Rep., Silurian Polyzoa, 1881) is
very closely allied to Nicholson’s species, much more so than the
specimen described above. As I cannot, however, separate the
specimens found in our Wenlock series, I think it best to allow the
reference to remain upon record in the hope that some at least of
the American paleontologists will be able to establish the affinity, if
such be possible. There is, judging from material in my possession,
a very close relationship between American Silurian and our own
‘Wenlock species, not only in the Polyzoa but in species of the
Alveolites and also of the Monticulipora types.

Crrriorora, Goldfuss.

1826. Ceriopora, Goldfuss, Petrifactions of Germany, pp. 33, 215.

This genus was established by Goldfuss; but it has been broken
in upon by authors, and many of the species have been placed in
other genera, such as Alveolites and Monticulipora. There are,
however, species in the Silurian shales that evidently belong to the
Polyzoa ; and Milne-Edwards, in his ¢ Silurian Corals,’ refers two spe-
cies to this class. They are as follows :—

10. ¢ Favostres ? ocurara, M‘Coy, Brit. Pal. Fos. p. 21 (Ceriopora

* School-of-Mines Catalogue, p. 119.
t Ann, & Mag. Nat. Hist., February 1875,
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oculata, Goldfuss, Petr. Germ. vol. i. tab. Ixiv. fig. 14), appears to
appertain to the class Bryozoa.”—S:ilurian Corals, p. 261 (1854).

11. <StENOPORA ? 6RANULOSA, M‘Coy, Brit. Pal. Fos. p. 26 ( Ceriopora
granulosa, Goldfuss, Petrif. Germ. vol. i. tab. Ixiv. fig. 13), is a fossil
coral from Dudley, which appears to belong to the class Bryozoa.”—
Silurian Corals, p. 269 (1854).

In addition to the above, Milne-Edwards in reference to the genus
Ceenites says:—* It is not without some hesitution that we place
Cenites in the class of Polypi, the form of the calices resembling
very much what is met with in certain Bryozoa. In the present
state of our knowledge concerning the structure of these fossils, their
zoological affinities cannot be determined with certainty ; but we are
inclined to think that they are allied to the Favositidee.”—Silurian
Corals, p. 276 (1854).

Figs, 9 & 10.—Hornera ? crassa, Lonsdale,

9. Portion of zoarium: X 12. 10. Four cells enlarged, to show the position of
a lateral secondary pore, which is sometimes placed on one, sometimes on
the other side. Some few of the cells are without the secondary pore:
X 87.

12. HorNERA? cRassa, Lonsdale, Silurian System, pl. 15. figs. 13,
13a.

Polypora crassa, ¢ Siluria,” Morris’s Catalogue.

Polypora crassa, Cat. Cambrian and Sil. Foss. School of Mines.

¢ Branches short, thick, flat, dichotomosed ; opening of cells large,
elevated, and irregularly disposed on one side, opposite side striated.
Internal structure not ascertained.”

This is Lonﬁsdale’s diagnosis of the above species, figured in the
¢ Silurian System,” and again in ¢ Siluria.’ It is found in the Wenlock
Limestone of Dudley. In the School-of-Mines Catalogue it is given
as Polypora crassa, Lonsdale, and also as P. crassa in Morris’s Cata-
logue ; and as Polypora it is generally accepted by authors,

The genus Polypora was founded by M:Coy in 1844 ; and it is
made to include Lonsdale’s species as well as species described by the
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author., M‘Coy says:—* Interstices [branches] connected by thin,
transverse, non-poriferous dissepiments ”*, This is the distinctive
feature of Carboniferous and Devonian species, but not of the type
included in the genus found in the Silurian rocks and shales. The
Silurian Hornera ?, then, of Lonsdale, is clearly not a Polypora.

The genus Thamniscus, King, in the absence of fossils on which I
could more safely rely, I cannot understand. If fig. 9, pl. 5, of
his Permian Fossils, stood alone, I should have no difficulty in
identifying H. crassa, Lonsdale, as a species of the genus Thamniscus,
King: fig. 8 is a worn specimen ; but that toois pretty clear. If,
however, we are obliged to accept the anomalous characters depicted
in figs. 10, 11, 12 as types also of the genus, then we have clearly to
deal with more than one suborder. As at present understood, it is
not wise to place the species described by Lonsdale in the genus
Thamniscus, King.

In describing Carboniferous Polyzoa, Messrs. Young of Glasgow
have placed in this genus a species + having a very peculiar branching.
In doing this they must rely upon evidence that, unfortunately, I
do not possess. I have therefore figured my best fragments in the
hope that better specimens than I possess will be forthcoming, and
that the characters of both the genus and the species may be
redefined I.

Locality. Dudley, Tickwood beds.

T have several fragments of another very delicate species belonging
to the same genus, whatever it may, in the future, be called; I can-
not regard this delicate species as the same, even in a young state,
as the one described by Lonsdale. I have fragments of both; and
they differ in many particulars. I shall therefore temporarily place
it in the same genus which Lonsdale gives.

13. HoRNERA ? DELICATULA, 8p. 1.

Zoarium delicate and irregularly branching dichotomously, but
not in one plane. Zowcia disposed in diagonal lines, but rarely
exceeding three; the marginal cells slightly indent the margin.
Orifice of cells round when perfect, pyriform or oval when worn ;
peristomes raised, and the interspaces between the cells filled up
apparently with wavy lines; but in section the ceencecium is filled
in the interspaces between cell and cell with minute pores. Zoacia
rather more separated, comparatively speaking, than in H.? crassa;
and six cells occupy one line measured perpendicular to the base.

Locality. Basement beds of Buildwas beds, no. 22,

This very minute species is the smallest in individual character of
all the Palaozoic branching Polyzoa with which I am acquainted.
The character of the zoarium, the mode of branching, and general
habit of the species is well shown. I have not found the larger

* Syn. Carb. Foss. of Ireland. + 7. Rankini, Y. and Y.

1 Since this was written, I learn from Mr. Shrubsole, F.G.8., that in all
probability he will be able to establish the genus Zhamniscus, King, on a more
solid basis than it rests upon at present. If so, then the species described by
me as Hornera? crasse and H.? delicatula, Vine, may find a proper resting-plac.
in the family Thamniscidz, King.
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species of Lonsdale in these lower beds; neither have I found any
ally of the smaller in the higher beds. My fragments of both species
show the mode of growth of H.? crasse ; and also of H.? delicatula;
and these are different in their origin and also in their mode of
development.

14. PoryYPorA ? PROBLEMATICA, 8D. N.

I have in my cabinet several specimens of a most peculiar type;
but whether to call it a Polyzoon or an Actinozoon is to me a puzzle.
Salter was well acquainted with the organism ; but I believe he
loft it unnamed amongst the Cambridge fossils.

Zoartum dendroid, with a strong base. Zowcic on one side
irregularly oval, contiguous, but having distinetly individual walls
to each cell, though to all appearance the walls are inseparable : on
the reverse of the zoarium spaces are striated, some of which strie
enclose a slightly elongated nucleus having a similar appearance to
that found in the reverse side of species of Hornera. I am unable
to associate it with any known species of Phyllopora or Polypora.

Localities. Buildwas beds and Tickwood beds,

FenestELLA, Lonsdale, 1839.

15. F. prisca, Lonsdale.
F. Londsdalei, d’Orb. of authors,

This genus has been ably reviewed and revised by Mr. . W.
Shrubsole, F.G.S., in three papers read before the Geological Society®.
In his paper on British Upper Silurian Fenestellide (May 1880),
the author writes very correctly about #. prisca, Lonsdale. From
the details and figures furnished by Lonsdale it is impossible to
form a correct idea respecting this species; and d’ Orbigny seems
to have added but little to the details after changing the name. So
far as these authors are concerned, Mr. Shrubsole did perfectly right
in striking this, with others, off the list of our described Fenestellce.
I have, I huve not the least doubt, specimens of the species de-
scribed by Lonsdale as F. prisca, and figured as such in pl. 15, < 8il,
System.” The specimens are about the same size, 16® 15°; but they
are so incrusted by coral growth that I am not at all surprised
that both the coral growth and Fenestella growth should form parts
of the diagnosis of Lonsdale. 'When any part of the zoarium is free
from the parasite, the real pumber of cells on each side of the
fenestrule is three. These are separated by a keel which looks like
a dark line passing along the centre of the branch. The dissepiments
are deeply set ; but the most characteristic feature is, for aspecimen
so small, the strongly-rooted base. The described species of Fenes-
tella which form the substance of Mr. Shrubsole’s second paper are
from Wenlock Limestone. My specimens are from No. 25, Tickwood
beds, of the Wenlock Shales. So very scaree are even fragments
of Fenestelle in these shales that I cannot forbear giving the
specimens I have found prominence in this report on the organisms
of the Wenlock Shales.

* Quart. Journ, Greol. Soc. May 1879, May 1880, May 1881.
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GravconoME, Goldfuss, 1826.

In 1849 Mr. King very wisely discussed the impropriety of aceept-
ing the Glauconome of Goldfuss as a genus of Palxozoic Polyzoa.
He says ‘““the.genus was typified by a Tertiary-like Cellaria-salicornia
G. marginata . . . . . In this case the name Glauconome becomes
obsolete.” To take in such forms as Retepora pluma and the Glau-
conome of Mc°Coy, Mr. King founded the genus Acanthocladia.
Seeing that the type G. disticha, Goldfuss, was accepted by Lons-
dale, and has since been generally accepted by authors, and not
the G. marginata, Miinster, it seems to me that Glauconome ought to
keep its place in our literary history. Acanthocladia too is neither
a Silurian nor a (arboniferous typical genus. It is applicable for
Permian, not for earlier types.

1839. Restricted by Lonsdale, ¢ Silurian System.’

This genus founded by Goldfuss, was originally intended for
species of Cellaria which were figured and described by Miinster in
the Petr. Germ. tab. 36. figs. 5 to 8. The placing under the
generic description a species of Silurian Polyzoa by its author is
sufficient to redeem it from oblivion. The diagnosis, as furnished by
Goldfuss, is useless ; and we are obliged to accept the restricted defini-
tion originally given by Lonsdale, but somewhat modified by M,
Coy.

?‘ Zoarium strong, thin, laterally branched, bearing longitudinally
disposed cells. Branches not united by transverse dissepiments:
reverse striated.”

16. GravcoxoME pIstIcHA, Goldfuss.

Zoariwm branched, the branches diverging nearly at right angles,
both from the central stem, and from the lateral branches: four
rows of long quadrangular cells on one side, the opposite side striated.
(¢ Sil. System,’ pl. 15. fig. 12.)

The above is Lonsdale’s description of the specimens found in the
Wenlock Limestones. The description of Goldfuss is somewhat
different; but the types described by the two authors are the same
(Petr. Germ. pl. 65. fig. 15, p. 217).

This species is present, but not very widely distributed, in the
shales. In the Tickwood beds, in the washing marked 25, it is rather
plentiful ; but fragments are not what may be called abundant even
here. The only other shales in which 1 have found any quantity of
specimens are 24 and 46 ; and these are washings of shales from over
‘the Wenlock Limestone.

Prirovicrya, Lonsdale,

1839. Pulodictya, Lonsdale, * Silurian System,’ descriptive text of
pL 15.

This genus was founded by Lousdale for a most peculiar group of
Polyzoa which were very widely distributed in the Silurian rocks,
and survived in some places even into the Devonian. The type
of Lonsdale’s genus is a Flustra of Goldfuss ; and his species is found
in the Wenlock Himestone.
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17. PTILODICIYA LANCEOLATA,

Syn. & ref. Flustra lanceolata, Goldf,

Ptilodictya lanceolata, Lonsd. Sil. Sys. pl. 15. figs. 11-11e.

Zoarium long, narrow, flat, slightly curved longitudinally, and
thin, gradually diminishing to a fine edge; middle cells narrow,
small, in about ten rows; lateral cells larger and arranged in rows
slightly arched from the middle to the edge ; the cells themselves
placed obliquely both with respect to the middle of the zoarium and
the arch*.

Locality and Formation. Wenlock Limestone, Dudley.

This type species of the genus is a very fine one; but it is
questionable whether all the small fragments are referable to this
species. Lonsdale himself had his doubts; for he says * fragments of
probably young specimens are occasionally found in the Wenlock
Limestone.”

In the ¢ Wenlock Shales’ localities will be given. I have founda
number of fragments of two species of this genus. By far the largest
numbers of these fragments I am unable to identify with the de-
scription or figures given by Lonsdale ; yet I have not the least doubt
that these are the Ptilodictya lanceolata of authors, and also of the
Catalogue of Cambr. and Sil. Foss. in the School of Mines. From
the Upper Llandovery to the Wenlock Shale, Mr. Newton gives
three references—two to Plilodictya lanceolate, Lonsd., and one to
P. scalpellum, Lonsd. As mo other references are given, I think I
may fairly conclude that these specimens of the Shales would
ordinarily be referred to P. lanceolata, Lonsd. There is, however, &
considerable difference between the Wenlock species and this. Under
these circumstances it will, I think, be better to rename and rede-
scribe one of the two species found in the Shales.

18. PrILopicTYA LONSDALET, sp. n, (Figs. 11-13.)

P. lanceolpta of authors: * young specimens,” Lonsd.

Zoarium thin, when full-grown lance-like, one edge of which is
slightly convex : base rooted (?) either to some foreign object or to
a parent zoarium ; margins non-celluliferous, but not solid, composed
of a loosely compacted ¢ endocystal” layer. Zowcie on both sides,
separated, but not by a laminar axis ?; the rows of cells divided by
bars which bifurcate at intervals. Two rows of cells, rather longer
than wide, occupy the central area, giving off on each side from two
to seven laterally oblique rows. This character is only seen in
sections : externally all the rows of cells, from four to sixteen, appear
to be longitudinally placed. Aperture of zocecia ovate, and nearly
as large as the subtubular cells. About six zocecia occupy the space
of a line measured longitudinally ; and about eight rows, including
the bars, oceur in the same space in a transverse direction. At the
distal corners of all the cells there are small openings, ranging in
character from circular to ovate, especially towards the margins of the
zoarium, This is one of the most constant characters of the species.

* Tonsdale, ‘Silurian System, descriptive text of pl. 15, slightly altered.
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Figs. 11-13.—Ptilodictya Lonsdalei, Vine.
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11. Section nearly ({)amllel to the central axis, showing the marginal cells, and
the compressed perpendicular cell: x 20,

12. A portion of the same, further enlarged: x40,
18. A portion of the non-poriferous margin of another section : X 40.
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Localities. Though rare in some of the washings, more or less
ebundant in all the shales below the Wenlock Limestone. Very
rare, though I have found a few fragments, in the shales No. 46
over the Wenlock Limestone.

Affinities. This species resembles to some extent P. flagellum, Nich.
(Ann. & Mag. Nat. Hist. March 1875, pl. xiv. figs.3,8°), except in the
tflexuous character of the base. There is a slight difference in the
measurements of the two species; and Nicholson does not allude to
any distal openings, while these are a marked feature in P. Zonsdalei.
I have not specimens for comparison; but I have not the least doubt
that it will be found that the Llandovery and Wenlock P. lanceo-
late may beplaced here. My only objection to describing the frag-
ments as typical of Lonsdale’s species 1s that the Wenlock Limestone
type is altogether different and considerably larger. Under these
circumstances I dedicate the species to Lonsdale’s memory.

In the description of this type I have indicated the function of
the ¢ non-poriferous margins” of Ptilodictya by speaking of them
as the “endocystal layers.” Taking the endocyst and the ectocyst
together, the latter being only a structureless excretion from the
endocyst charged with a protective function *, it may be well to direct
attention to this physiological feature. I have ascertained that the
enlargement of the colony of Ptilodictya takes place at the distal
openings and also at the margins, After a time enlargement at the
distal openings becomes abortive, and these indications of a function
remain as ornaments only. It is different on the margins; here
life is more active, and enlargements take place on the younger por-

* Hincks’s Brit. Mar. Polyzoa, p. x.
Q.J.G. 8. No.149, )
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tion of the growing colony ; but even here it seems to me that much
of this marginal growth also becomes abortive after a time, and it,
too, remains as ornament. It may be wise to extend these remarks
s0 as to elucidate fucts connected with the zoarium of other species
as well; but this would be out of place in a general paper. I have
referred to the subject for the express purpose of drawing to it the
attention of biologists and paleontologists. I refuse to say cells
“ geparated by a thin laminar axis” because this is not so in this
species at least. The “axis,” if such it may be called, is formed
by the bascs of the cells, both in transverse and in longitudinal
scction. I have it on the authority of Mr. John Young of Glasgow
that some of the rough fractures of Ptilodictya from the Scottish
Silurian Series show the wrinkled septal layer which intervenes
botween the two layers of cells. There are also specimens in the
School of Mines which show the same wrinkled aspect; und Professor
Nicholson makes a point of showing this septal layer in nearly all his
species. This being a matter of extreme importance, Ishall return
to its discussion at somo future time when other investigations
which I am making are completed.

19. Priropicrya scALPELLUM, Lonsdale.

Eschara scalpellum, Lonsd. Descriptivo Text of Sil. Syst. pl. 15.
figs. 25-25 a, p. 679.

Zoarium lancot-shaped. Zoacia more or less oval, nearly oppo-
sito on the two surfaces; outer rows, cells smaller and more distant
than in the other rows: edge of zoarium, when perfect, solid, faintly
striated and sharp; outer covering and opening of cells unknown.

Locality and Formation. Wenlock Limestone, Dudley.

The above is a slight modification of Lonsdale’s description of
Eschara scalpellum, which, by general consent is placed in the gonus
Ptilodictya. In his remarks he says that his species “is placed in
the genus Eschara on account of the apparent thickening of the sur-
face of the outer cells, and tho cells being nearly opposite on the
two sides. In some specimens the thickening of the surface of the
outer row is so great as mearly to obliterate the opening of the
cells.”

I have copied nearly the whole of Lonsdale’s diagnosis and re-
marks, on account of the minute details which he gives. I am not
acquainted with specimens from the Wenlock Limestone, Dudley ;
and the Upper Llandovery specimen in the School of Mines is only
a cast. The several fragments which I have found in the shales
undoubtedly belong to this species. One character of tho genus
Ptilodictya is present; otherwise there would be a difficulty in placing
it in the genus. This is the divergent arrangement of the outer
cells obliquely from the middle longitudinal cells. As Lonsdale says,
there is around the openings such a mass of thickening material
that the true area cannot be seen to advantage. The margins of
the zoarium are solid ; and in sections the structuroe is different from
that of P. Lonsdalei. Not having other species of a similar nature
to compare it with, I leave it temporarily with Peilodictya.
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Localities. Buildwas beds, No. 38 only; Coalbrookdale beds, very
rare fragments; Tickwood beds, No, 25 and No. 42,

Fig. 14.—Ptilodictya interporosa, Vine.

A portion of the branch of one specimen, showing the central and lateral
arrangeme%t of cells with the intercellular spaces filled with smaller open-
ings: X 1

20. PrirobIcTYA INTERPOROSA, sp. n. (Fig. 14.)

Zoarium consisting of a thin, narrow, branching frond of unknown
extension. Zowcia arranged in two orders ; the myedian row, or
rows, may or may not be perpendicular to the base, and may con-
sist of from one to four rows; for this character is very variable : the
lateral rows are oblique, extending to the margin of the roarium,
which is rather sharp-edged, but without any marginal strie : cells
oval, slightly compressed in the middle, rather larger towards the
margin. The whole of the cells are surrounded by minute openings
(““ interstitial tubules”*) which, becoming filled in, in the older
growth of the colony present the appearance of & minutely granular
peristome to the cell. About four cells, with their * interstitial
tubules,” oceupy the space of a line in either a longitudinal or oblique
direction, and about six transversely. The compressed character of
the median rows in one specimen alters this measurement slightly ;
but the clearly defined character of the cells of this species is
unmistakable.

Locality. Tickwood beds, No. 42.

This beautiful species is founded upon ten fragments, the longest
of which is not more than a quarter of an inch in length. The
characters, however, are so distinct and so unlike those of any other
Piilodictya that I know of, that I cannot do otherwise than describe
it as new. At first sight the specimens may be mistaken for a Fis-
tulipora, M°Coy ; but although hundreds of fragments of Fistulipora
are found in the same beds, only the ten specimens of this, as above-
named, have been found. The orifices of the cells of P. interporosa
are distinctly oval; in Fistulipora they are circular; and in the
zoarium of this latter species there are non-cellular spaces which
are filled in with interstitial tubuli of a most marked character. In

* Of Nicholson. 9
F
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P, interporosa there are none of these spaces: there are single
rows surrounding each orifice, very rarely more; but occasionally
the rows are double in some few of the interspaces. Again, none
of the cells of Fistulipora are arranged in series; in the species
described above they are distinctly serial, either perpendicularly or
obliquely.

Prilodictya cosciniformis, Nich. (Geol. Mag. 1875), is the only
species with which I can compare P. interporose ; but in size and
habit the American species is so different from our own, that there
seems to be no natural affinity between them. Again, the species
described by me has only four cells to the line ; in Nicholson’s species
six or seven cells, measured diagonally, occupy the same space. And
although in P. cosciniformis, Nich., « the interspaces left by the op-
position of the oval cell-mouths are entirely filled by very minute
interstitial tubuli,” there cannot be any possibility, even in fragments,
of confounding one with the other.

21. Prrvopicrya, sp.

I have a fow fragments of another well-marked species, but not in
such a state of prescrvation as will allow of detailed description.
Still, if I describe it to the best of my ability, it may be that other
workers may recognize the type and in their researches obtain better
specimens than I can boast of.

Zoarium a thin flattened frond of unknown dimensions. Zocecia
arranged in two series, but with no distinet median row or rows.
The two series seem to rise from a common point, then bending, one
series to the right, and the other to the left, with a slight curve.
Orifices of the cells very minute; ten of them occupy & line.

Locality. Tickwood beds, No. 25.

If this species has not been previously described, I would suggest
for it the name of Ptilodictya minuta.

Otber very doubtful species of Silurian Polyzoa which I have
found in these Shales 1 shall have to rework. At the present time
I cannot do more than say that there are still a few undescribed
forms left.

I have endeavoured, in the above paper, to give as few microsco-
pical details as possible, because these seemed to me to be rather out
of place. I cannot, however, let the paper pass beyond my control
without saying that every species recorded has been examined macro-
scopically and microscopically. The sections prepared have revealed
many unexpected features that will help to throw some light at
least upon the development of the Polyzoa generally, and upoun the
biological history of the Silurian Polyzoa in particular.
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