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I. I~TRODCeTroN. [C. A. M.] 

ALTHOUSr[ Carboniferous rocks form the rock-floor of the greater 
portion of the County of Dublin, they are so much concealed inland 
by Glacial Drift as to render their structure and relationships usually 
obscure. On the coast, however, they crop out in several very good 
sections, especially near Malahide, about 4 miles north of Dublin 
:Bay, and at Rush, about 6 miles still farther north. The latter is 
the more extensive and interesting of these two. 

From the shore south of Rush village, extending northward past 
Loughshinny to within a mile of Skerries--a distance in all of 
about 5 m i l e s - - t h e  Lower Carboniferous rocks are splendidly 
exposed: the outcrops being only interrupted occasionally, where 
the shore is covered by sand, or the Glacial Drift descends to sea- 
level. At the suggestion of Mr. G. W. Lamplugh, F.R.S., and 
tempted by the interesting character of the rocks themselves, I was 
induced (during a temporary residence in Ireland) to make a detailed 
examination of these beds. In order to understand the coast-section 
in full detail, a horizontal section of the beds, as shown in the 
cliffs and along the rocky shore, has been prepared for the whole 
distance on the scale of 1 inch to l0  feet. ~ As, however, fossils 
have up to the present been collected only from the rocks near 
Rush, that  is to say at the southern end of the line of section, the 
present communication will be restricted to that  part of the area; 

The section does not pretend to absolute accuracy. The base-line has been 
roughly measured on the ground with a 10-foot string weighted at one end by 
a stone, the details of the exposure being sket, ched in a! tim same time. But, 
the scale is sufl|cient to allow of all the important beds being shown and 
the structure being recorded in considerable detail, while the horizons from 
which the fossils have been obtained are thus fixed with much precision. The 
tificknesses of beds, as given in the following pages, are calculated from the 
section and checked with the 25-inch map. The margin of error should, 
therefore, not exceed 10 per cent. 
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Fig .  1 . - -Ve~ ' t i c td  scctio~ of tl~c Ca~,boniferous roct~'s 

[The notation on the right, ot" the section refers to fossiliferous 
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at lhesh, o~t the scal(: of 1'20 feet to the i~tch. 

beds the fauna of which is enumcr-~ted ill tile faunal lists, pp. 295-(,)9.-I 
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but  I hope to present an account of the remainder  of the section in 
a future paper. 

The deszription of these beds in the Explana tory  Memoir  of the 
Geological Survey of I re land (Sheets ]02  & 112) ~ seems to be the 
only detai led account tha t  has hi ther to  been published. I n  G. V. 
Du Noyer 's  section on p. 62 of that  memoir, all the beds at the Rush 
end of the  coast-sectiol~ are lettered el ~, except a small patch of black 
shale south of Brook's End  which is marked d 5, and this nota t ion  
agrees wi th  tha t  in the 1- inch Geological Survey-map (Sheet  102, 
revised 1901) ;  but  d S i s  absent from the index of the map, and 
the  beds so marked are coloured as though they were the ' d 3  & 
d41 (Mil ls tone Grit & Yoredale Beds) '  of the index;  while, to add 
to the  difficulty of reading the map, the d4~ areas are coloured to 
correspond wi th  the ' d 2 (Calp) '  of the index. I t  may be presumed, 
however,  tha t  the  colouring, and not the  let ter ing,  indicates the  
current  opinion of the officers of the  Survey as to the  age of the 
beds at Rush. "~ 

The te rm C a l p  is used by the Geological Survey to include in 
this particular area both the true Calp (Middle Limestone)  and the 
Upper Limestone, as the l~t ter  is believed to have taken on a 
' calpy ' character here, alld the reby  to have become indist inguish- 
able l i thologically from the  Middle Limestone.  

Pal~3ontology has hi ther to  been of l i t t le service in separat ing the 
beds, but, as will  be shown below, Dr. Vaughan has now ascertained, 
from an examina t ion  of the fossils of the  Rush sequence, tha t  the 
same faunal  succession is to be found, with slight modification, 
on both sides of St. George's Channel,  and he has been able to 
subdivide the  beds into pal~eontological zones corresponding with 
those / ,ha t  he has ah'eady described from England  and Wales. 

I I .  GEN~a*L STr~UC~URE A~XD Sr [C. A. M.] 

The Carboniferous beds of Rush are separated on the south, from 
the Ordovician and Old-Red-Sandstone inlier of Por t ra ine  :~ by the  
mouth  of an estuary 1~ miles wide, and on the south-east,  from the  
somewhat  similar rocks of Lambay Is land3 by 2~ miles of sea. 

1 2nd ed. (1875) pp. 61-66. 
'-' On my making eoqniries of Prof. Grenville Cole, F.G.S., who now has charge 

of tile h.ish Geological Survey, he has been good enough to explain how the con- 
fusion between lettering and colouring has come about, i t  appears that, when 
Sheet 102 was originally issued in 1859, certain outliers of ' Coal-Measures' 
(the Po,~iclo~w~J~ya-Beds) wel-e coloured on it, in the Rush area. When revised 
about 1875 the 'Calp" am iclinals along the coast were inserted, but without 
the relnowd of the letter cl4 z. ]n the ,ndex the Calp is marked d3  & d.~, and 
the Upper Limestone el~ also. At a later revision the 'Coal-Measure'area 
was coloured ' Millstone Grit & Yoredale,' and some of the el5 marks were 
altered to d3, the margin showing ' Millstone Grit & Yoredale ]:leds' as cl3 
& cl/r ]]ut d~ was allowed to remain on the Calp anticlinals, which now 
should have been lettered d:?. Proof. Cole adds that it is intended to rectit:y 
the discrepancies in the m~p at an early date. 

a For au account of the rocks of Portraine and Lambay Island see C. I. Gar- 
diner & S. H. Reynolds, Quart. Journ. Geol. See. vol. liii (1897) p. 520, & 
vol. liv 0898) p. 135. 
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To the north, at Skerries and at  Shenick's Island, Llandovery Beds 
wi th  a small patch of Old Red Sandstone are also found;  conse- 
quently, the general  s tructure of the Carbonii~rous rocks between 
Rush and Skerries, a l though complicated by much folding and by 
some faulting, must  be that  of a syncline. 

There is a general  upward  succession of the beds exposed near 
Rush,  as they are t raced from south to nor th  ; and the  sequence, in 
descending order, is as follows : - -  

STRATIGRAPIIICAL ZONES. 

CYATHAXONI~A- i Limestones, sometimes! 
BEDS. cherty,containing chert- ' 

seams, interstratlfied ' 
i with shale, and decom- 

posed locally into de-! 
i calcified beds. 

i[Gap, probably occupied in part by the I 
horizon of the limestone of Curkeen Hill, ! 
mentioned on p. 294. / 
KATE-I~ocKS !Thickly-bedded limestone, 
LIMESTONES. underlain and overlain 

by thin calcareous dark 
shales and thin lime- 
stones. Some chert- 
seams. 

[Gap] 
C,~RLYAN Thickly- and thinly- 

LIM~,STONES. bedded dark-grey lime- 
stones, occasionally 

i pebbly, with calcareous 
i flaggy beds. 

[Gap 

SUPRA- 
CONGLOMERATE 

LIMESTONES. 

~:~USH 
CONGLOMERATE 

GROUP. 

t~ASSAG E-B E1)S. 

Rusi[ SL,~T~:S. 

Thickness 
in 

feet. 

- - i  . . . . . . .  

200 

90 

180 

?100 

Flaggy limestones some- 
times pebbly, with 
partings of black shale. 

Conglomerates, some- 
times very coarse, 
usually having a lime- 
stone-matrix and inter- 500 
stratified with shalesand 
calcareous sandy flags. 

Calcareous sandy and 
shaly beds. 4(} 

Black slates, often cM- 
careons and nodular, 
with occasional l ime- 1380 
stone-bm~ds & lentieles. :1 

(Base not seen.) 

100, 

I)A L.EONTOLOGICAL ZONES. 

I Um,sa  DZBV~ornYLt.V2a - 

I Subzone). 
I 

UPPER J~IBUNOPHYLL~LI[- 
ZONE. ] 

~(? Upper) S~LYt  I, a-Zo~E. 
i 

I 
/ 

(! Lower) S~MlXVLa-ZONE. 

Gap ] 
Feet. 
70 LowE~ SE.VIXULa-ZoNE. 

30 UI'I'ER SYR. INGO- 
THY.RI8 & LowEa 

( 330 SE.u~,~vza-Z os ~. 
I 
i 

I 
I 

170 ] Tns MAIN 
40 [ SVRIN(;OTHYRIS- 

300 _ ZosE. 

[IOSO UppER ZAPlfRENTI,S- 
ZONE. 

The rocks will  now be described in ascending order. 
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III.  DESCRIPTION OF Tr~ ROCKS. I t .  A, M.] 

(a) The Rush  Slates and Passage-Beds (Zaphrentis-Beds). 
Th.e Rush Slates are well exposed, when the tide is out, on the 

shore south and south-east of Rush. They consist of black and dark- 
grey, well-cleaved argi]laceous slates, with numerous bands of dark, 
less perfectly-cleaved, calcareous slate, sometimes containing nodules 

Fig. 2. 

of impure limestone or intercalated with occasional well-defined 
bands of moderately-pure limesto1~c. Their base is not exposed. 
The lowest beds visible arc seen emerging from the Sand), beach at 
the western extremity of the rocky shore; and there is a general 
upward succession as the beds are ibllowed along the coast, first 
eastward and then lmrthward towards Rush IIarbour, before 
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reaching which place they are seen to pass upwards into the Rush 
Conglomerates. The strike of the rocks on the southern shore (see 
fig, 2, p. 280) forms a sigmoidal curve, and the beds are arranged 
in un elliptical basin followed on the north by an elliptical dome, 
the long axis of the basin running in an approximately east- 
and-west direction and having an easterly pitch. The principal 
axis of the folding corresponds with the strike of the cleavage. 

At the western end of the outcrop, in the neighbourhood of the 
well called T o b b e r k i l l c e n ,  and at a horizon about 200 feet 
above the lowest visible bed, there is a band of limestone []t 1 t,~] ' 
containing a few fossils. I t  sometimes stands out from the 
ncighbouring slates in small dome-like elevations, and can be traced 
as a broken and twisted band for some distance, until i t  becomes 
lost in a mass of nodules whieh seem t;o be the result of the 
disintegration of the limestone by the forces that produced the 
cleavage. A second well-defined limestone-band [ R 4 a ]  occurs 
some 150 feet above the first, and a third [R 6 l~ is found about 
250 feet above the second. Their peculiar outcrop will be described 
later. 

These lower beds of the Rush Slates (that  is, up to the third lime- 
stone-band R 6 b) have a curved strike and a rather low dip, usually 
from 10 ~ to 20 ~ . They form a low reeky shore, almost wholly 
below high-water mark, the argillaceous slates having a rather 
smooth aspect, while the more calcareous zones weather wi~h ragged 
edges. To make out their  general struct.ure is an easy task;  but 
the details give much more trouble, owing to the frequent obscura- 
tion of the bedding by cleavage, to the growths of seaweed on the 
reeks, and to the monotonous character of the beds themselves. 
Several fault-lines can, however, be traced in the slates; but the 
fractures all appear to have a very slight throw, and do not affect 
the general stratigraphy. 

Near the third limestone [g  6 t~] the coast-line changes in 
direction, and turns northward. This change is accompanied by a 
rapid increase in the dip of the beds up to 60 ~ or 65 ~ and at the 
same time the curved strike straightens out so that  the beds run very 
regularly in an east-and-west direction. This change in strike is 
naturally accompanied by some displacement of the beds, and 
accordingly a number of sub-parallel faults, with some connecting 
fractures, can be seen here running in a direction a little to the 
north of north-cast ;  but their throw is insignificant, varying from 
a few inches to a few feet. A large nest of calcite, on the shore 
near high-water mark, marks the intersection of two of these faults. 
The strike of the beds is now at right-angles to the eoast-line, and 
the seenie effect here is quite diftbrent from that  of the beds on the 
southern shore. The rocks now present a series of sharp ridges 
running out to sea, steeply inclined on the northern or dip-face, and 
but slightly broken by the small cross-faults just  mentioned. The 
ridges are separated from each other by sharply-defin ed gullies, where 

The notation t~l b, g4a, etc. refers to the horizons as shown in the 
vertical and horizontal sections, and catalogued in the faunal lists. 
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sea-erosion has channelled out the softer and more argillaceous beds 
(see fig. 3, helow). I t  should be noticed that the erosive action of 
the sea here follows the bedding-, not the cleavage-planes, this being 
due to the fact that  while the soft argillaceous beds are still well- 
cleaved, the harder calcareous bands are only imperfectly fissile in 
the cleavage-direction. 

Fig. 3.--Upt,er Rush Slates, on tlle shore south of Rush Ha rbo,tr, 
lookh~g eastwa r<l. 

[The beds dip steeply northward, while the cleavage dips steeply in the 
opposite direction. The strike is east and west. The softer argillaceous 
beds are eroded, leaving the calcztreous beds standing out as ridges.] 

Tile upper slates above the third limestone-band [g  6 t,] are more 
calcareous than those below. Nodules and lentieles of impure lime- 
stone are found in them at many horizons ; while seams and beds of 
purer limestone which have resisted cleavage are occasionally inter- 
calated. About 480 feet above R (; b is a prominent bed [R 8 el,  
some 6 feet thick, composed of lcnticles of limestone (one of them 
5 feet thick) embedded in a black slaty m;llrix. The slates con- 
tinue for about 300 feet above this zone, and then t);~ss, after about 
40 feet of Passage-Beds, into the Rush Conglomerates. Pebbles in 
the upper portion of the Rush Slates, although decidedly rare, are 
occasionally to be fotmd, and there is a 1-inch seam [ R g a ]  of 
fossiliferous limestone containing numerous tiny quartz-pebbles as 
low down as 120 feet below the Passage-Beds. 

The P a s s a g e - B e d s ,  about 40 feet thick, are intermediate in 
character between the Rush Slates and the Rush Conglomerates. 
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They consist of black shales, sometimes calcareous, interstratificd 
with thin flaggy bands of sandy limestone containing quartz-pebbles 
and rock-fragments, for the most part of small size. Cleavage is 
begimling to die out, and is weak, except in the basal beds. 

Fossils have been collected from various horizons in the Rush 
Slates, and those sufficiently well preserved to be identified are 
recorded on a later page (p. 295). The lowest 200 feet have not yet 
yielded fossils; but they may be provisionally grouped in the same 
zone as the overlying beds. The beds between R 1 t~ and R 8 a seem 
to belong to the ' Upper Zaph~'entis-Zone (Z 2 -~ ) '  of Dr. Vaughan, 
their upper portion (It 6 b to R S a) containing a typical '~, '  fauna. 
From R 8  a into the overlying conglomerates the beds arc "Lssigned to 
the ' Main ,S~/ri~.~lothyris-Zoae' (C). The tyt)ical tbssil of all these 
beds is Zaph~.entis el. l'hillipsi, Edw. & H. 

Before passing on to the description of the Rush Conglomerates, 
the more striking effects of compression on the Rush Slates ought 
to be noticed. The shallow basin of Lower Slates on the southern 
shore is crossed, as already stated, by cleavage striking nearly east- 
and-west, with the result that over the larger part of the exposures 
there is a marked discordance between bedding- and cleavage-strikes. 
Owing to the fact that  the shales have yielded to compression more 
than the limestone-bands, the latter have usually been crumpled at 
right-angles to the cleavage-strike, in order to reduce their horizontal 
extent.  Fig. 4 (p. 28+) shows the lobe-like extensions which this 
oblique direction of compressio~ produces on the outcrop. I t  will be 
noticed that  the detailed folding of the bell is quite discordant with 
the general dip. Occasionally the tblding is so pronounced as to 
produce a slight inversion of the bed, and the concave surfaces are 
puckered into minute corrugations. The crumpling dies out in the 
slates in a very few feet vertically above and below the crumpled 
bed. From a measurement, necessarily rough, of the surface of the 
limestone taken across the folding, it  appears that  5 feet of lime- 
stone corresponds to about 3 feet of s late;  and, as this would 
represent the minimum compression, we may infer that  the slates 
have been reduced by nearly one-half their original extent across 
the cleavage-strike. One effect of the compression on the slates is 
that  their thickness will be found to vary if measured in different 
directions, being least where the bedding-strike coincides with 
the cleavage-strike, and greatest where the two strikes are at right- 
angles. ~ 

The augen-likc nodules of impure limestone which are common in 

1 The peculiar stratigraphical features of these limestone-bands, although 
occurring on a smaU scale and in other ways exhibiting considerable differences, 
are recommended to the notice of geologists ir~terested in the nmch-debated 
structures of limestone-knolls. Substitute for the thin bands in the Rush Slates 
a massive but flexible limestone lying between masses of more t,ompressible 
strata, and for the overlying Rush Conglomerates substitute a thick mass of 
Millstone Grit, and subject the whole to powerful compression: then one may 
expect as a result, that the surface of tim limestone will be thrown into f~)lds 
which would be locally unconformable to the adjacent strata, and that abo,Jl the 
junction some brecciation may be looked for. 
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the slates are so arranged, thai3 their long" axes lie in the direction of 
cleavage. Usually they are imperfeetly cleaved, and their edges are 

tailed out into thi~ plates. Several 
adjacent nodules at one spot were 
found to measure as much as 36, 40, 

�9 ~ and 63 inches respectively along the 
cleavage, though none of them ex- 
ceed 7 inches across the cleavage. 

~ Th%" are clearly deformed by the 
compression, but their length in 
comparison with their width is so 

~.~ great that it is difficult to regard 
;~ them as of ordinary eoneretionary 

origin. Although it" would be rash 
~" to dogmatize in the case of such 

rocks as limestones, in which con- 
eretionary structure is so common, 
and is no doubt the origin of many 

~. of the nodules at ]hlsh, I am con- 
�9 ff ~; vineed that  in numerous inst, anees 
; ~- the lumps of limestone lying in the 

~ Rush Slates were once portions of 
r ~ hands that have been broken up by 

~ movement, whie, h has squeezed the 
~ soft shale of adjacent beds into the 

~ - interstices between the separated 
.~ fragments. A reference to fig. 4 
C shows that  a mass of nodules is 

"~ ~ associated with the limestone-band 
"~ ~ 11.4o, and this the writer regards as 

~ a broken-up part of the band lying 
"~ ~ in a synclinal fold. Other instances 

occur of thin limestone-bands in k _ J  

the slates, slightly oblique to the 
cleavage, being converted into a 

" eo.mected string" of phaeoids elon- 
gated along the cleavage-planes. 
In  the higher part of the slates, 

.~ where the dip is high, the lime- 
e stones break up into i)hacoids which 

' ~  are, however, practically eo';~tinuous 
one wit:d1 the other. 

I (b) The  Rush  Congh)mera t e -  
4 G r o u p  (Megasloma-Beds). 
do 

.~.~ 

These consist of numerous beds of 
very regularly-stratified conglome- 
rate, occurring ~dngly or several 

together, and separated by narrow or wide intervals of sandy 
calcareous flags, sandy and pebbly limestone, and laminated shale. 
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The most conspicuous of the conglomerat~ic bands usually vary from 
2 to 4 feet in width, while one [R 10 h] is nearly 12 feet thick. 
They dip steadily northward in conformity with the underlying 
beds at angles of 50 ~ to 65 ~ and they are broken by numerous small 
faults, which are well displayed on the shore close to Rush Harbour 
(see fig. 6, p. 287). The included pebbles are, as a rule, fairly well 
water-worn, their angles and frequently their whole surface being 
rounded. In some bands the inclusions are small, not exceeding the 
size of a hazelnut  ; in others they are considerably larger ; while in 
some beds very large pebbles abound, frequently exceeding 1 foot in 
length. One pebble measured 26 • 22 inches, another 32 • 14 x 10 
inches, and even larger ones could probably be found by more 
exhaustive search. They consist for the most part of whif, e quartz, 
grits and slates of various colours, andesitie rocks, and limestone, 
and are usually embedded in a limestone-matrix in which corals, 
brachiopods, crinoid-fragments, and other fossils are not infrequent. 

With the exception of the limestone-iuehsions, f~he origin of the 
pebbles is easily referred to the Ordovician and Silurian rocks of 
the neighbourhood. Such rocks are now found in situ at Portraine 
on the south, and near Skerries on the north. The limestone-pebbles, 
which predominate largely in some of the beds, present more 
difficulty. Although it is possible that a few of them may be derived 
from the Ordovician limestone of Portraine, the very great majority 
are undoubtedly of Carboniferous-Limestone age. :Now, the Rush 
Conglomerates and the Pendine Conglomerate of South Wales are 
shown, by the zonal work of Dr. Vaughan, to be on the same 
horizon (Syrin.qothyrls-Zone). The latter conglomerate also contains 
Carboniferous-Limestone pebbles, which are thought, from fossils 
found in them, to have ' been derived from ~ horizon probably not 
higher than a low part of the Zaphrentis-Zone. '~ To regard the 
Rush Conglomerate-Group, like the Pendine Conglomerate, as an 
' intra-formational conglomerate '~ in respect to its limestone- 
pebbles, seems to be on the whole the most satisfactory explanation 
of the presence of these inclusions. The few fossils found in 
them have, as yet, yielded no clear evidence as to the horizon from 
which they have been derived; but, so f'lr as it goes, it implies very 
litt, le or no difference of age. The occasional presence of small 
pebbles in these inclusions suggests, however, that they may be of 
contemporaneous or almost contemporaneous horizon, or may in 
some cases have been formed in situ. One limestone-inclusion, 
occurring as a lenticle 7 feet long by 4~ feet wide, in a bed of very 
pebbly limestone [R l l f ] ,  must certainly have been formed in place. 

The conglomerates have greatly interfered with the action of 
the cleavage that has had so marked an effect on the Rush Slates. 
Not only are they quite unaffected by it themselves, but t, hey have 
almost completely protected the beds intercalated in them, even the 

' Summary of Progress of the Geological Survey for 1904' Mere. Geol. 
Surv. 1905, p. 44. 

C f. C. D. Waleott, 'Palmozoic Intra-Formational Cong|omerates" Bull. 
Geol. Soc. Amer. voh v (1894) pp. 191-98. 

Q. J. G. S. No. 246. 
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Fig. 6.--Slcetch-map showing the faulting of the Rush Conglomerates 
at Rush ttarbour. 

Fig. 7.--Rush Conglomerates, near Rush tfarbour, showing the size of the 
inclusions of Ordovician (or Silurian) roct~'s in the coarser conglome- 
rate-bands (Upper Syringothyris- and Lowe~" Seminula-zo~e). 

x2 
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fine shales being cleaved but occasionally, and then imperfectly. 
There is, moreover, very li t t le good cleavage in any of the beds to the 
north of the Conglomerate-Group I for some distance, and then only 
on a small scale. 

Correlating the Rush Conglomerate-Group on  the evidence of the 
fossils, Dr. Vaughan regards the lower beds (about 160 feet) as 
probably belonging to the 'Main Syringothyris-Zone,' and places 
the upper beds (about 340 feet, commencing with the thick con- 
glomerate-bed [R 10 h~) in the 'Upper  Syrlngot/~yris- and Lower 
Seminula-Zone.' This determination of their horizon brings out 
the interesting fact that  these conglomerates are synchronous 
with the Pendine Conglomerate -~ of South Wales, and approach the 
horizon of the volcanic rocks of Westou-super-Mare/ I t  seems, 
therefore, probable that  the Mid-Avonian disturbance and elevation, 
hitherto recognized only in the South-West of England and Wales, 
was not a local phenomenon, but was possibly part of a movement 
extending over a wide area. 

Another remarkable conglomerate intercalated in Carboniferous 
Limestones occurs on the Coast at Point Lane, 2~ miles north of Rush, 
between Loughshinny and Skerries, the contemporaneity of which 
with the Rush Conglomerates is discussed in the Geological Survey- 
memoir (02). cit. p. 66). This question has yet to be investigated, 
but it  seems likely that  the Point-Lane Conglomerate will prove to 
be on a much higher horizon. 

(c) The  S u p r a - C o n g l o m e r a t e  Limes tones .  

The upper boundary of the Conglomerate-Group has been taken 
at a 5-foot conglomerate bed [[R 11 1~], with a 14-inch pebbly band 
on its upper surface. The succeeding beds are for the most part 
thin, flaggy and shaly limestones, and dark calcareous flags with, 
especially towards the top, occasional thicker beds of limestone, 
sometimes 2 feet thick. They contain several pebbly horizons, and 
there is a 2-foot pebbly limestone [R 12 d l near the top. The bed 
[R 12 eJ immediately overlying this contains plant-remains, but 
these are in so poor a state of preservation that  Mr. R. Kidston, 
F.R.S., who kindly examined them, can only say of them that, they 
have 'a  fern-like look.' 

These limestones, etc. have the high northerly dip (60 ~ to 65 ~ ) of 
the underlying group, and their outcrop terminates at the entrance 
to Rush Harbour. About :100 feet of beds are seen, 30 feet of which 
are assigned to the Upper Syringothyris- and Lower Se~ninula-Zone. 
No zonal fossils have been collected from the uppermost beds, which 
probably belong to the same zone. 

i It  may be remarked, in passing, that this area appears t,o be the most 
northerly spot in the :British Isles in which cleavage occurs in beds of so late 
a period as the Carboniferous. The occurrence of cleavage So far north may be 
connected with the deflection of the general lines of Armoriean folding in the 
South of Ireland by the great mass of the Wicklow Granite. 

2 'Summary of Progress of the Geological Survey for 1904' Mere. Ge~)l. 
Surv. 1905, p. 44. 

3 C. Lloyd Morgan & S. H. Reynolds, Quart. Journ. Geol. Soc. vol. lx (1904) 
p. 148. 
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(d) The Car lyan  Limestones .  

These beds are separated from those last described by the entrance 
to Rush Harbour ; and, although a gap of only 200 feet divides the 
two series, there is a marked difference in the lie of the beds. On the 
south side of the harbour, the Upper Rush Slates, the Conglomerate- 
Group, and the Supra-Conglomerate Limestones have been dipping 
steadily at angles of 50 ~ to 65~ while on the north side the 
Carlyan Beds undulate at low angles, though with a general 
northerly dip. From this marked change of dip, and from the fact 
that the numerous small faults seen on the south side of the 
harbour are not traceable across the harbour-entrance, and that 
there is some disturbance or' the beds, seaward, on the north side, 
it seems probable that there is a strike-fault here, though of no 
great throw, as the two sets of rocks correspond closely in lithological 
character. I f  there is no fault, the top of the Supra-Conglomerate 
Limestones is about 100 feet below the horizon of the Carlyan 
Beds. 

The latter consist of dark-grey, well-bedded limestone, and dark 
calcareous and argillaceous fiaggy beds, which at several horizons 
are charged with numerous small fragments of slate and other rocks. 
They are quarried locally for building-purposes. They occupy a 
low rocky shore covered at high tide, and disappear northwards 
under the waters of Rush Bay at an angle of 15 ~ to 20 ~ after 
exposing about 180 feet of beds. 

Fossils are by no means abundant, and the few that have been 
collected are unsatisfactory for zonal purposes. They probably 
belong, either to the Lower, or to the Upper Seminula-Zone. 

(e) The Kate  Rocks. 

These are low weed-covered rocks, projecting from the sands of 
Rush Bay, and are only accessible at low tide. They are separated 
from the Carlyan Rocks on the south by 300 yards of sandy beach, 
and by nearly the same distance from the Uyath~txo~da-Beds on the 
north. They comprise a set of thickly-bedded limestones, underlain 
and overlait~ by thin, laminated, black, calcareous shales and thin 
limestones. They contain moreover some chert-seams, and rock- 
fragments have also been found in the limestone. 

These beds are disposed in a rapid succession of sharp folds, 
which are often slightly overfolded, with the crests of the anticlines 
turned towards the north. Fig. S (p. 290) shows a section across 
these beds. Owing to the complicated structure, the exact thickness 
of the beds has not been ascertained; but probably about 90 or 100 
feet are exposed, of which some 15 feet would consist of the thick 
beds. 

At present, fossil evidence is too meagre to allow of these beds 
being correlated precisely. They arc, in all probability, intermediate 
in age between the Carlyan Limestones and the Ctjathaxonia-Beds 
now to be described. Their occasionally-included rock-fragments 
connect them with the former, and their chert-seams with the latter. 
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( f )  The  Cyathaxonia-Beds. 
These beds, which extend northward from 

the Bathing-Place, on the north side of Rush 
Bay, past Giant's Hill and Brook's End (where 
the section, so far as the present paper is con- 
cerned, finishes), are characterized by con- 
taining a highly-specialized coral-fauna in 
which species of Cyctthaxonia are dominant, 
and they form a special phase of the Upper 
Dibunophyllum-Zone which Dr. Vaughan pro- 
poses to call the Cyathaxonia-subzone. The 
beds consist in part  of evenly-bedded lime- 
stones with partings of shale, and in part of 
thin limestones, usually earthy-looking, and 
arranged in beds only 1 to 3 inches thick, 
though several such beds are often welded 
together to form one thick bed. Many of these 
thin limestones have a peculiar nodular- 
looking structure, which gives them an 
'augen'-appearance that  easily serves to dis- 
tinguish them from any of the beds hitherto 
seen in the Rush coast-section. Interstra- 
tiffed with them are frequent partings and 
beds of shale or shaly limestone, seams of 
chert, and occasional thicker pure limestone- 
bands, not of the ' augen '-type, which, how- 
ever, do not often exceed 7 or 8 inches in 
width. 

The stratigraphical arrangement of the beds 
is interesting. Their strike is a little to the 
north of east, their  dip is often high, and 
the beds are folded and sometimes inverted. 
Where they are first seen at the Bathing-Place 
they emerge from the shore in several small 
folds, of which one anticline is well exposed. 
In the little cliff at the Bathing Place, there 
is a northerly dip at 80 ~ and over, and two 
small thrusts are seen, intersecting at the 
foot of the cliff (fig. 9, p. 291). Some quite 
thin limestone-bands between the two thrusts 
are much contorted and shattered ; and some 
imperfect cleavage in the shales is noticeable, 
the cleavage dipping to the south. The beds 
pass up, in a few feet, into highly-contorted, 
decomposed shaly beds with included seams 
of chert. I t  will be shown presently that  
these are d e c a l c i f i e d  beds.  They tbrm a 
syncline beyond which the limestones again 
emerge, dipping southward at an angle of 40 ~ 
to 50 ~ , while two or three adjacent beds form 
the long cliff-slope that  bounds the south side 
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Fig .  9.--Cyathaxonia-Beds at the Bathing-Place, "north of Rush Bay. 

[The beds are nearly vertical, and two small thrusts are seen, hading in opposite 
directions. The beds at the bottom of the cliff appear to have undergone 
a greater amount of compression than the beds above, and thus have 
produced the effect of thrusts iu the upper beds.] 

F ig .  lO.--Cyathaxonia-Limesto~es on the coast at Giant's Hill, 
looking eastward. 

[The thinly-bedded limestones are nearly vertical. Tile)' are crossed by close 
parallel joiuts dipping southward, which appear to be of the nature of 
rough, imperfect cleavage-planes.] 
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of Giant's Hill. Following these beds to the seaward face of 
Giant's Hill,  another good section in the Cyathaxonia-Beds is 
exposed. The rocks are here arranged in an asymmetrical anticline, 
the northern slope of which as far as Brook's :End is vertical, 
while the southern has a dip of only 35 ~ to 45 ~ ; and in the core of 
the arch are several minor folds with a tendency to be overfolded 
or overthrust towards lhe north. The 'augen ' - looking character 
of the thin limestones is well marked in many of the beds here. 

Returning now to the Bathing-Place, we can walk at low tide to 
the rocks seaward of it, and make a traverse to the north parallel 
with the section in the cliff. The beds are somewhat overturned at 
the commencement, but the structure is practically a simple syncline 
of which the central beds are unexposed through the drifting-in of 
sand. We begin with a horizon that  can be followed to the cliff, 
and we end with a horizon that  can be traced into the cliff; but  
the intermediate beds of the syncline are very different in the two 
parallel sections. Seaward, the beds are of the ordinary character 
previously described, that  is to say they are for the most part 
limestones ; whereas all the limestones have disappeared from the beds 
of indubitably the same horizon in the cliff=section, where all that 
is left in lieu of the original rocks is a contorted, weathered, and 
ironstained mass of shale and chert, representing the insoluble 
residue of the beds after the removal of the calcareous matter. 
These decalcified beds have a thickness of apparently about 100 feet, 
which of course represents a much greater thickness of the original 
rocks. On each side of the syncline enclosing the decalcified 
mai~erial, the limestones are for some little distance rather  rotten 
and partly decalcified, bu~ the change to complete decalcification is 
more abrupt than would be expected. 

The excavation of limestone by underground water, the ' p ip ing '  
of chalk, and similar phenomena resulting in the local removal of 
limestone-beds, have of course long been known. The dwindling 
and disappearance of limestones by solution was discussed, from a 
theoretical standpoiut, by Rutley in 1893 ~ ; and in 1903 Mr. C. T. 
Clough ~ described actual instances of their disappearance in High 
Teesdale, where the Great Limestone, 55 feet thick, is shown to have 
been often completely removed (especially along the outcrop) and 
replaced by 10 or 12 feet of soft siliceous clay (' lamp '). I have 
myself seen further instances of limestone-solution along the Dublin 
coast nearer Loughshinny;  and it is probable that this effect is 
commonly produced on a large scale in many parts of Ireland. 
Indeed, the origin of many of the great Irish lakes, and even of the 
gulfs and bays, has been held to be the result, of chemical solution 
of Carboniferous Limestone. :~ 

There are two small but interesting thrust-planes, in the black 
decomposed shales with cherts that  form the southern margin of 
the decalcified beds described above. Their hade is very low, and 

1 Quart. Journ. Geol. Soc. vol. xlix (1893) p. 372. 
Geol. ]gag. 1903, p. 259. 

s E. t~ull, ' Physical Geology & Geography of Ireland ' 1878, pp. 198--209. 
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along them the beds have been pushed southward about 5 feet 
and 1 foot respectively, the upper thrust having the greater 
travel. These dislocations have evidently been produced since the 
decalcification, and they seem to be most easily explained as the 
effect of the movement of an ice-sheet in Glacial times. 

These black shales, in which cleavage is sometimes still recogniz- 
able, are correlated by the officers of the Irish Geological Survey with 
the Black-Shale Series of Loughshinny, but they almost certainly 
belong to a lower horizon. At Loughshinny a band crowded with 
Posidonomya Becheri occurs in the limestones some 70 feet below the 
Loughshinny Black Shales ; whereas here the uppermost limestones 
are in the Cyathaxonia-subzone below the zone of P. Becheri. 

Dr. G. J. Hinde, F.R.S., has been good enough to examine three 
slices cut from the chert-bands in this locality ; one from the fresh 
unaltered chert, one from the partly-decalcified beds, and one 
from the completely-decalcified area. He finds in them various 
foraminifera (Endothyra, Nodosinella, Trochammina, and Val- 
vulina ?), Ccdcisl)l~(era (?), sponge-spicules, etc. The specimen of 
decalcified chert is distinguished by an absence of calcareous material 
and foraminifera ; and there are certain bodies in it which, although 
some of them may be cross-sections of sponge-spicules, have more 
the appearance of casts of simple forms of radiolaria. Dr. ttinde 
remarks that, the chert-slices have a close resemblance to specimens 
in his possession from the River Hodder. 

The f~una of the Cyathaxonia-Beds is tabulated in the faunal 
lists (p. 297); and from Dr. Vaughan's correlation it appears that, 
although these beds are represented in the South-Western Province 
of :England and Wales, they correspond more closely, indeed precisely, 
with the limestones of Park Hill, Thorpe Cloud, etc. of the Midland 
Province of England. 

(g) Curkeen-Hi l l  Limestone.  

Curkeen Hill does not lie on the coast, but is a locality inland, 
near an old quarry on the road from Rush to Skerries, near 
Loughshinny. A list of the fauna of its limestone-beds and their 
correlation are introduced here, because the beds occupy a gap in 
the Rush sequence ; and there was a unique opportunity during the 
present year (1905) of collecting fossils from them, owing to the 
lowering of the road at the top of the hill in order to reduce the 
gradient. The limestone is a rock of a lighter grey colour than 
the limestones seen at Rush. The Geological Survey-map indicates 
that the horizon of this limestone lies below that of all the rocks of 
the Rush section, although Jukes expressed in the Survey-memoir 
(op. cit. p. 66) his reluctance to accept this view on stratigTaphical 
grounds. That his objection was well founded is now proved by 
the result of the zonal examination of the fossils, which shows that 
the Curkeen-Hill Limestone is of Upper Dibunoph~]llum-age (D2), 
though probably older than the Cyatha.vonia-Beds of Rush. 
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IV. S,)t~.~aY oF Co~c~vsio~s. EC. A. M.] 

The following is a summary of the most important points referred 
to in this paper. 

(1) The Carboniferous rocks at Rush consist of about 2500 feet 
of slates, conglomerates, and limestones, which range from the 
Upper Zaphrentis-Zone to the Upper Dibunophyl lum-Zone (Cya- 
thaxorda-subzone ). 

(2) The Conglomerates belong to the Syringoth?p'i.~-Zone, and 
indicate that  the Mid-Avonian elevation arid disturbance recently 
noted at Pendine aud Weston-super-Mare extended into Ireland. 

(3) There is a general upward succession of the beds from sout, h 
to north, and the rocks have all been  subject to severe earth- 
pressure acting from the south. Many of the beds are well cleaved, 
and the limestones have been thrown into many ;,cute folds and 
are sometimes slightly overfolded. 

(4) Among the Oyathaxonia-Beds local decalcification has caused 
the complete disappearance of a considerable thickness of limestones. 

(5) The limestone of Curkeen ~[ill is of Upper Dibunophyllum-age, 
but probably of a lower horizon than the Cyathaxonia-Bcds of Rush. 

In  conclusion, I wish to express my very great, indebtedness 
to Dr. Vaughan for his ungrudging help in undertaking the 
examination and description of the fossils from these beds, and for 
contributing the following account of the correlation of the rocks 
at l~ttS|l ; also to Dr. G. J. t t inde,  Dr. Wheelton Hind, Dr. A. 
t1:. ~Foord, Dr. F. A. Bather, and Mr. R. Kidston, ]?.R.S., for assist- 
ance in determining certain of the fossils; and finally to Mr. C. 
Murray, B.A., of Dublin, for help in collecting the fossils. 

l~lb. 

1~4a. 

R4a.  ]. 

l~5a. 

V. FAV~AI~ LIs:rs? [-A. V.] 

T I I E  S L A T E S (Za2,nR~:~,zis-Beds). 
Zaphrentis ef. l)hillipsi. Phillipsia sp. 
Produetus sp. (cf. Pr. rugatus ). 

Zaphreutis el. Phillipsi. 
Produetus of. Martini (?) 
Orlhothete,s el. erenistria (cf. 

rout. Z.~). 
Spir~:fer ct'. cl(tt hratus (.el 
8piriferid (of. Sffriuffothffri~ 

eL lami~wsa). 

Zaphrenti~ cL Phillipsi. 
BeUeropho~ sp. 2 

Zaphrenli~ cf. PhilliTsi. 

Athyris sp. (ef. A. Roy,s~ii, �9 
m,t. ~). 

Camaroto'chia sp. (?) 
Loxonema sp. (fragment). ~ 
Fenestellid. 
Fistuliporid. 

a In addition to the tbssils mentioned ill the tbllowing lisls, fragments of 
crinoids occur in some abundance throughout the sequence. 

2 Determined by Dr. Wheelton Hind, F.G.S. 
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R 6 a. Zaphrentis ef. Phillipsi. 
13isuleate Spiri fcr. 

6 b. Zaphrentis el. Phillipsi 
(abundant). 

Amplexi- Caninia. 
Chonetes cf. crassistria. 
Spirifer cf. cinctus. 

Athyrid. 

STirifer sp. 
Syringothyris cf. laminosa. 
Sffringothffris sp. 
Athyris cf. glabristria. 

Dr. F.  A. Ba the r ,  F .G.S. ,  has  k i n d l y  e x a m i n e d  the  cr inoids  ob ta ined  
f rom this bed,  and  repor t s  as fol lows : - -  

' The crinoids appear to be Actbwerinus and l'htt!r One of the 
Actinocrinus seems to me to be A. polydaeQ/la,~, Miller; and the Platffcrinus 
fi'om the same bed resembles a young _Pl. eaTamTts , M'Coy.' 

R 7 d .  

R 7 e .  

R8a.  

Zaphreu[is ef. Phillipsi. 

A mplexi- Cauinia. 

Zaphrenlis el. t'hillipd and 
variants. 

Orthothete,s ('f. creuiMria (ct'. 
rout. C), abundant. 

Spiriferid. 

Fene~tegc~ (abundant). 

Alhglris cf..qhdn'istria (for form 
compare A. planosuleaga). 

Monticuliporoid (with resem- 
blance to Favosites parasitica). 

R 9 e. Sffrinffopora el. ra,nuhJsa. 

R 9g. Densiphylloid Za2hrentis. 

R I0 b. Small Chonetes (see Note [ 
under w VI, p. 300). I 

THE CONGLOMERATES (i~2flCIlELINIA Cf. ME(;ASTOMA-J~eds). 

] Michdinia ( 0  

R 10 c. Produc/us cf. couciunus (or 
]'r. of. Martini ; specimen 
crushed). 

ScMzophoria resu,piuata. 

{ Limestone-inclusion in R 10 g : -- 

Large scmireticulate f ro-  I 
ductus. 

Orthothete~. [ 

I~ 10 h. Sffrimjopora ef. rcticulala. 

{ Limestone-inclusion in t~ 10 h : - -  

Produelus of. concinnu,'. [ 
Productu," cf. ru;qatus. I 

1r Careinophylloid Clisioph:q#am. 

R 10 k. S!/rinqoTora el. reticulata. 

R 10 m. S?/rb~.qopora cf. relictdala. 
Michelinia el. mcffastoma. 

Below R 11 a. Gl.qphioeeras sp.I 

Orthotheles. 
Seminuloid Athyrid. 

S~ir(/'er el: stri~dus. 
Spirifer sp. 
Athffris ef. glabristria. 
Fenestella. 

Schizophoria (.0 
Athffris cfi ea'pansa. 
Athyri~ ef. 9[abri~'g, ria. } 

Seminu/,-like Athyrid. 
l'hillipsiu. } 

{1r 10 m. (Loose block.) 
Cli.si(,phullu, m aft. cur/,'eeneJt,se, 

sp. nov.} 

1 Determined by Dr. A. I[. Foord, F.G.S. 
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S?/ringopora of. reliculala. 
Michelinia el. meqastoma, i 
Densiphyltid. 
Lilhoslrolion cyalhophfflloides, 

sp, nov. 
Careinopb ylloid Clisioph~llum,. ! 

Syri~(/opora el. relicula/a. 
Michelinia el. mcgast oma. 
Amplexus sp. 
De~miphyllum. 

Choneles el. papilionacea. 
Spir~/br eL slria/us. 
Spiriferid (compare S!/ri~s 

ef. laminosa). 
Alh~ris cf. expanSa. 
.4/h#ris el. fllabri.~/ria (!) 

Cyathoph.qllum el. ~. 
Li/hos/rolion c~/athophylloides. 
Careinophylloid Clisiol~hy~lam (?) 
AH~/ris et'. expa~sct. 

R 1 l d. Li[hoslrotion c~/athophylloidcs, sp. nov. 

R 11 g. Syri~gopora eL retieulata. Produalus of. eoneinnus. 
Amplexus sp. Chonetes of. papiliouaeea. 
L#hos[rolion cya[hophfflloides, Spir~/'er of. strialus. 

sp. nOV. 

R 11 h. Amplexus sp. i Productus of. eouci~nus. 
LithostroHo~ cffalhophfflloides i ~S~ir~['er sp. 

sp. nov. ? Suringolhyris of. laminosa. 

R 12 b. -P'rodttcl'ttS Cf. fimbriatus. 
Semiretieulate Procluetus. } 
Athyris el. exI)ansa (?) Very fragmentary. 
Rhynchonellid. 

{Precise horizon unknown, but, certainly between R 9 e and R 12 b :-- 
Michelinia, mutation towards Beau mo~gia.} 

R 1 2 e .  Land-plants (?ferns)--fragmentary. (Examined by Mr. R. Kidston, 
F.R.S.) 

{Limestone-bed in Rush Harbour : - -  
Pustnlose Pro&wlus (cf. R 17 a). } 

C,~ rt LY,~ N Roc~r 

R 14 a. Productus &. semi,'eHculalus. I Orthid. 
Chonetes sp. (conVex papilio- [ Seminuloid Athyrid (?) 

nacean). 

KATE ROCKS. 

R 16 b. Chonetes of. papilionacea (!) t Orthotheles sp. (?) 

CYATHAXO Ar lA .Zo  NE. 

R 17 a. Amplexi-ZaphrenHs (.z) 
Lousdatia (:e) 
6~/aghaxonia rushiana, sp.nov. 
Produclus e(mci~lnus. 
Produetus scabriculo-costatus. 
Producius eleffans (:_ Pr. Tune- 

t al o-fi mb~4at us ). 
Prod~wgus fimbriato-pustulosus 

(of. Davidson, ' Monogr. 
Brit. Foss. Brachiopoda' 
Palmont. Sou. pt. v, 1861, 
pl. xlii, figs. 1 & 2). 

Procluetus mar qarilaeeus. 
!Jroduclus eorrugalus. 
Papilionaceous Choneles. 
Orthid (t?hipidomella f). 
Orthotheles eL radialis. 
Spirifer 5isulcalus (two variants), 
Spirif er trirad ial is. 
Straparollus el. Dionysii.t 
Lo.vonema sp., el. L. sttlca/um. ~ 

1 Determined by Dr. Wheelton Itind, F.G.S. 
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1~ 17b. Lilhos/rotion. el. cyu/ho- Li/hostrotion PhiUipsi. 
phylloides, sp. nov. Campophyllid. 

{Seaward of R 17 c :-- 
Lilhoslrotion Phillipsi (abundant). 
Productus semiretieulato-longis2inus. } 

R17e. Amplexi-Zaphrenlis, subgen. 
nOV. 

Liihoslrolion Phillipsi. 
Schizophoria resupinata 

(abundant fvugments). 

R17d. Cyathaxonia rushiana, sp. nov. 
Produetus aft. semiretieulatus. 
Chonetes sp. (eon~,ex papilio- 

naeean). 

R 17 e. Bisulcate Spirifer. 

R 17 f. Cladochonus sp. (?) 
LithostroNon sp. (probably 

=I~ 21j specimen). 
Cyalhaxonia rushiana, sp. nov. 
Aulophyiloid Clisiophyll~tm. 
P roduc!us co~einnus. 
PrOductus aft. scabricttlus. 
Produetus ele, qans. 
Productus jvusluloso-fimbri- 

atus (el. Pr. Youngianus ). 
Productus mar qaritaceus. 
Choneles sp. (eomex papilio- 

naffean ). 

~R 20 a (in chert) : - -  
Endothi/ra sp. 
Nodosb~ella sp. 
Trochammina sp. 

Bisulcate SpirU'er (fragment). 
Seminula sp. 
Straparollus sp. 1 
Echinid-plates. 

Schizophoria resapinala. 
Fenestellid. 

GlffThioeeras lr~incatum. 2 

8chizophoria resupinata. 
Lepgcena el. distorta. 
Orthothetes eL radialis. 
Spiri f er b isulcat us. 
Spir~fer striatus (cf. Curkeen 

Limestone). 
S yrinqothj/ris subconica. 
A/hffris glabristria (convergent 

on Martinia glabva). 
Camarophoria aft. isorhyncha 

(cf. Curkeen Limestone). 
Fenestellid. 
Phill@sia sp. (abundant). 

i Calcisphcera (?) 
Spines of echinoids. 

l Spicules of sponges. 

R21g. 

R 21 h. 

R21 d. 

(Determined by Dr. G. J. 
ZaThrentis aft. E~miskilleni. 
Clisiophylloid Lithostrotion 

(convergent on L. cyatho- 
phylloides). 

Qqa/ haxo~da (?) 
Produc/us cosla~o-se~ffrelieu- 

latu.s. 
Iu eh~ans. 

Hinde, F.tr 

Produ,tus hemispherieus. 
Chonetes sp. (convex papiliona- 

c e a n  ). 
Schizophoria resuTinata. 
Syringothyris subconica. 
Spiriferid (cf. Marlinia ovalis) 

fragment. 

Cymatiophylloid Clisiophyllld. 

Cladochonus el. bacillarius. 
Csalhophyllum sp. 
A mplexi- Zat)l~re~ li.~ (v n ri an t 

convergent on Zuphre~tis 
att: E~tnis/cille~d). 

C~_minoid Clisioldlyllid. 
Den.,'il~hyllum. 

Zal.hr~ ~tis aft[ lt)~dJdlle~N. 
Clisiophylloid Lilhostrotion. 
C?/aihaa onia rushia~a, sp. nov. 

CyaHmxonia rushiana, sp. nov. 
C'ffalhaxon~a eontorta, sp. nov. 
SemiretieuloAe Produeltts. 
Spirifer 5i~ulcatus. 
S!lri~qolhyris subeonica. 
Ath!/ri~ e|. e.wJa~sa. 
Ath~jris planosulcala (.'~) 

Produciv~" longi~pi~ats. 
Cho~mgi-Prodactus (0 
Schizophoria resupiuaia. 

r m  

I J)eteln|n)ed by l)v. Wheelton Itind, F.G.S. 
Determined by ])r. A, H. Foord, F.G.S. 
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R 18 d. ~athaxonia rushiau(~, sp. nov. 

R 18 c. Amplexi-Zaphrentis, subgen. 
nov. 

Cyathaxoni~ ru~'hiaua, sp. 
nov. 

Cfalhaxonia eontorta, sp. nov. 
Aulophylloid Clisiophyllum. 
Productus cos~ato-semire[ieu- 

R18b. 
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latus. 
Pro&wtus aft. scabriculus. 
Productus margaritaceus. 

Productus el: corrugalus 
(abundant fragments). 

Chonetes sp. (convex papiliona- 
cean).  

Orthothetes (?) 
EuomThalus crotalostomus (~) 1 

f Endothqra sp. } 
Valvul~'na (?) .~ 

In chert [ Caleispheera (?) 
[. Sponge-spicules. 

Athyrid (?) 
(In chert) Radiolarians (?) Examined by Dr. G. J. Hinde, F.R.S. 

OURKEEN L I M E S T O N E  (correlated wi th  

Lithostrotion c~/athoph~/lloides, rout. 
towards Koninckophyllum. 

Clisiophyllum curkeeuense, sp. nov. 
Q/athaxonia contorta, sp. nov. 
t)roductus concinnus and variant 

towards Pr. pugilis. 
Productus scabriculo-coslatus. 
Productus corrugaCus. 
Productus fimbriato-pustulosus (cf. 

Davidson, ' Monogr. Brit. Foss. 
Braehiop.' Palmont. Soc. pt. v, 
1861, pl. xlii, fig. 1, and cfi 
Pr. ovalis). 

Prod,wtus aculealo-fimbriatus. 
Chonetes sp. (convex papilionacean). 
Schizophoria resupinata (abundant) 

and variant towards t~hipido- 

Lepl~na cf. distorta. 
Derb~/a (?.) el. senilis. 
Derbya anomala. 

the Upper DzB~rNoPHrLL~r~-Zone). 

Spir(fer striatus and variants. 
Martinia 91abra. 
Relicularia li~eata (?) 
Athyris 9~bristria (convergent. 

on ~lartinia 91abra). 
Pugnax acumiuatus. 
Camarot~eehia (~) of. flexislria. 
CamaroThoria aft. isorhjpwha. 
Jgielasma aft. hastata. 
Edmondia L~jeliii. 
Conocardium inflatum. { 
BelleroThou hiulcus. 
EuomThalus penl angulatus. 
Eaomphal~ts latus. ~ 1 
JOhttyschisma helieoides. [ 
Straparollus Dionysii. 
Naticopsis ampliaCa. 
Loxonema supremum. ) 
Orthoceras laterale. } 
Vestinautilus carinifer. 
Plauetoceras globatum. 

VI. AccowT or r~E FAu~X~ Svcc~sslon Am) COR~m, XTIO,~. [A. V.] 

1. F a u n a  o f  t he  ' Zaphren t i s -Beds '  ; (I~ 1 b to  R 8 a) .  

(i) C o r a l s :  

The one feature of importance is the  abundance of a small 
Za~hrentis, resembling Z. P/rill!psi, Edwards  & Haime.  With the 
exception of a few specimens of an ill-l)rcserved Ganb~ia-like 
form, Z. cf. Philli2~si is the only coral found. 

(ii) B r a c h i o p o d s  : 

The specimens are few and fragmentary,  and consequently the 

1 Determined by ])r. Wheelton Hind, F.G.S. 
2 Determined by Dr. G. J. tIinde, F.R S. 
3 i)etermined by Dr. A. H. Foord, F.G.S. 
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following determinations are subject to a considerable error of 
identification. 

l'ro&lclus el. Martini ? (Sow.). 
Choueles el. crassistria (M'Coy). 
Orlholhelcs erenislria (Phil.), cf. rout. 

Z~ and rout. C. 
Spir~fer cf. clalhratus (?) M'Coy. 
Spir(fer cf. ciuctus, Keys., de Kon. 

Syringolhyri,s el. lami~wsa (M'Coy) 
(]):~v. pars). 

Athyris sp. (el. A. l:oyssii, rant. fl). 
Athyris el. 9labristria (PM1.), and 

variant towards form of A. pla~w- 
sulcaia (Phil.). 

Ca~arol oechia (?) 

C o r r e l a t i o n  of t h e  ' Z a p h r e n t i s - B e d s '  w i t h  t h e  U p p e r  
Z a p h r e n t i s - Z o n e  of  t h e  A v o n i a n  o f  t h e  S o u t h - W e s t e r n  
P r o v i n c e . - -Th i s  correlation rests upon the  following facts common 
to the two developments : - -  

(1) The abundance of Zaphrentis el. Phillip,si ; 
(2) The absence of Qqalhoplq/llum, Lithostrolion, and Glisiophyllids ; 
(3) The absence or rarity of longitudina!ly-ribbed Produeli. 

The abundance of Zaphrentis would indicate the  upper  division 
of the Zaphrentis-Zone. 

2. F a u n a  o f  t h e  ' M i c h e l i n i a  cf. m e g a s t o m a - B e d s  ' ; 
( R 9 e t o g  l l h ) .  

~The typical characters are not, however,  developed unt i l  R 10 h.~ 

(i) C o r a l s  : 

S~/ringopora el. ramulosa, Goldf. 
Syriuyopora of. reliculula, Goldf. 
Mh4~eli~da. ef. ~egaslo~a (Phil.). 
Michelinia (mulation towards 

Beau~mmtia). 
A~plexus sp. 

Densiphyllid. 
Lithostrotion eyathophylloides, sp. nov. 
Cyathoph~l/lu'm of. ~, Vaughan. 

i Careinophylloid Clisiophyllid. 
ClisiophSlum aft. curkee~e~.se, sp. nov. 

(a less-specialized variant). 

The association of Syringopora ef. reticulata, Michelinia of. 
megasto~na, and Lithostrotion cyathol)hylloides , in abundance, ibrms a 
s tr iking feature of this group of beds. Of these three corals, the two 
first-mentioned are confined to this zone, and the last of the three  
is only doubtfifilv represented in the Cyathaxonia-Beds.  

(ii) B r a c h i o p o d s  (subject to a considerable error of identi-  
fication) : 

Prod~wtus of. conein~us (Sow.). 
Produclus ef. fimbrialus. 
Small Cho~etes (possibly young 

papilionaeean). 
Large 6'honeles (convex papilionaeean). 
5'chizophoria resupb~ata (Martin). 

Orlho~hete~. 
Spirifcr of. slriatus (Martin). 
Syri~9othyri,s et: lclminosu it (M'Coy). 
Alhyris cf ,qlabristria (Phil.). 
itlhyris cf. expa~sa (Phil.). 
Semihuloid Athyrid. 

C o r r e l a t i o n  o f  t h e ' M e g a s t o m a - B e d s '  w i t h  t h e  S y r i n -  
g o t h y r i s -  a n d  L o w e r  S e m i n u l a - Z o n e s  of  t h e A v o n i a n  o f  
t h e  S o u t h - W e s t e r n  P r o v i n c e . - - T h i s  correlation rests upon 
the following facts : - -  
(1) Micheliuia ef, megaslo~na and S,yri~lgopora ef re~iculala are, in the South- 

Western Province, confined to C and 81, of which zones they are charac- 
teristic. 

(2) Lithosh'otion is rare at the top of C. and becomes abundant at the base 
of S v 
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(3) Certain structural characters of the variant of Clisioph:~/llum curkeenense 
are paralleled in the early Clisiophyllids from C-S~ of the South- 
Western Province. 

(4) Produelus cf. c,,winnus and Alhyris ef. expansct are characteristic of C-S t 
in the South-Western Province. 

(5) The entrance and abundance of convex papilionaceans is highly characteristic 
of C in the South-~Vestern Province. 

(6) The entrance of fimbriate Prod~wH, a striate Spir(fer, and of Schizoplwrict 
in its typical form. t 

3. Fauna  of  the ' Cyathaxonia-Beds' ; (It 17, t t  21, 
and R 18).  

{i) C o r a l s :  

Cladochonus el. bacillariu, s, M'Coy. 
Amplexi-ZatJhrenlis , subgen, nov. 
Zaphrentis aft: Enniskilleni. 
C qathophyllum sp. 
})ensiph!tllum. 
ZithoslroHon _Phillipsi, Edwards & 

Haime. 

Cuathaxonia rushiana is 

Clisiophylloid Lilhostrotion. 
Caninoid Clisiophyllid. 
Campopbyllid. 
Cymatiophylloid Clisiophyllid. 
C.qathaxonia rashiana, sp. nov. 
6~alhaxonia co~torta, sp. nov. 
Aulophylloid Clisiophfllum. 

highly characteristic, and occurs 
throughout; it is, therefore, a very valuable index. 

Cladochonus is also a striking fossil, but is apparently limited to 
a single bed (R 21 d). 

Amplexi-Zap~hrentis and  Zaphrentis aft. LS~niskilleni are  not  
u n c o m m o n ,  and  are  impor tanl ;  f rom the  s t andpo in t s  o f  evolu t ion  
a n d  corre la t ion .  

The  Clis iophyl l ids  are  all of a Caninoid  aspect .  

(ii) B r a c h i o p o d s  : 
Produclus concinnu.s'. 
Produclus semireficulalus (Martin), 

and variants towards t)r. vostatus, 
Sow., and towards Pr. longispiuus, 
Sow. 

P r o d u c l u s  lo~z.qislJin'tts , Sow. 
Productus ~abrieulo-eostatus. 
Produekus aft. scabrieulus (Martin). 
Prod,twtus fimbrialo-pustulosus and 

variant towards l)r. Uoungianus, [ 
DaY. 

Produegus eleqans, ~r ( =  Pr. 
pu ncl ato-fimbriatus ). 

Productus margaritaceus, Phil. i 
Productus corrugatus, M'Coy. i 
Productas hemispherieus, Sow. 

Cho~eti-Pro&wtus (?) 
Choneles (convex papilionaeean). 
SchizoThoria resapinata (Martb~). 
JLept~e~la cC distorta, J. Sow. 
Orgholhetes el. radialis (Phil.). 
Spit(for bisulcalus, Sow. and variants. 
Spiral'or triradialis, Phil. 
Spir(fer slriatus (Martin). 
Syringothyris subconica (Martin). 
Athyris 5tlabrislria (Phil.) convergent 

on Mar/inia 9labra. 
A/hgris el. expansa (Phil.). 
Ath.qris planosuleata ? (Phil.). 
Seminula sp. 
Camaropheria aft. isorhync~a (M'Coy). 

I I have already pointed out, in Quart. Journ. Geol. Soc. vol. lxi (1905) 
p. 296, that the subzonal index of Z 2 in the Avonian sequence differs rather 
considerably from Martin's type of Schizophoria re,Ttpinata. Since this leads 
to confusion, I have decided to reject Schizophoria res~tpi'nata,'mut. Z.,, as a 
subzonal index, and to replace it by Zaphrentis aft. corn ucopice, which therefore 
becomes the index of Z 2. The typical Schizophoria resupinata is only found in 
the South-Western Province at the very base of C, and no specimens have, as 
yet, been recorded from any other horizon. 

Q. J. G. S. ~'o. 246. r 
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The  foregoing  d e t e r m i n a t i o n s  a r e  sub jec t  to b u t  a smal l  e r ro r  of  
ident i f ica t ion .  

C o r r e l a t i o n  o f  t h e  ' C y a t h a x o n i a - i 3 e d s '  w i t c h  s o m e  
p a r t  o f  t h e  U p p e r  D i b u n o p h y l l u m - Z o n e  o f  t h e  A v o n i a n  
o f  t h e  S o u t h - W e s t e r n  P r o v i n c e . - - F o r  t he  pu rpose  of  cor-  
re la t ion  the  facts m a y  be m a r s h a l l e d  thus  : - -  

(i) As r ega rds  t h e  Corals : - -  

(l) Cyathaxo~ia and Cladoclwuus are unknown in the South-Western 
Province. 

(2) A~nplexi-Zaphrentis and Zapl~renti~ aft. E~iskilleni abound in the 
upper 1)-beds of Oystermouth (Gower). 

(3) The Clisiophyllids are comparatively scarce, and do not exhibit a 
very advanced type of structure, the Caninoid type being predominant. 
They cannot be actually matched from the South-Western Province, but 
would appear to have reached at least as advanced an evolutionary stage 
as our I) 1 forms. 

(i i)  As  r ega rds  t h e  :13raehiopods : - -  

(1) With the exception of the fimbriate and pustulose Producti, the 
convex-papilionaeeous Cho~zetes, Schizophoria resuTi~zata.Athyris g[abristria, 
Athyris ef. expansa, and Ca~narophoria aft. isorhy~wha, the brachiopcd- 
fauna of the Cyalhaxo~zia-]3eds may be said to be completely diagnostic of 
the upper 1)-beds of the South-Western Province. The absence of the 
small Cho~eles characteristic of e aud the rarity of seabriculate Producli 
suggest, for the'C~athaxonia-Beds,'a level at the top of D2,.below the 
very top of the Avonian of the South-Western Province. 

(2) In the South-~Vestern Province convex-papilionaceous Chonetes and 
At)fyris cf. expansa do not transgress D 1. 

Fimbriate and pustulose 1)roducti, as well as Al)lyr/s cf. glabristria, have 
not been recorded above S 1. 

Camarophoria isorI~yncha (closely related, but not identical with the 
Rush form) is known only" from the base of S r 

Sc)~izophoria resupiq~ata is unknown above the base of C. 
S~ri,~go[]~yris s~lbco~icct is markedly convergent with Gyrtina septosa, 

species whici~ I have recently found in D l of Lydstep (Tenby). l%garded 
fl'om an evolutionary standpoint, S. subconica could be derived from the 
gens of S. cf. [a~i~osa by convergence with Cyrli~a, se79tosa; S~jri~[/o- 
t]~yris cf. laminosa is unknown above S~. 

The  who le  evidence,  w h e n  p ropor t iona l ly  we ighed ,  seems  to po in t  
w i t h  t h e  g rea te s t  p robab i l i t y  to t he  U p p e r  Dibu~wphyllum-age of  
the  ' C:qathaxonia-Beds,' b u t  t h e  exac t  posi t ion w h i c h  t h e y  occupy in 
t h a t  subzone  is no t  as ye t  abso lu t e ly  fixed. ~ 

I t  is very important to appreciate the fact that, during the Upper Semi,~ulc~- 
period, the whole of the South-Western Province was subject to special con- 
ditions: and therefore exhibited a limited and peculiar fauna. In  C and S~ we 
can watch the birth and early mutation of all the gentes characteristic of Upper 
Avonian time ; but, during the Lower Se~inula-period, most of these groups 
were banished from the area, to continue their evolution elsewhere. I t  was not 
until the close of the 7)ibunophyllum-period that the normal co~ditions were 
restored, and the complete fauna returned. I t  is, thereibre, impossible to study, 
from the evidence presented by the South-Western Province alone, the mutations 
to which each gens was subject during S~ and 1)~ t ime; and so too it is 
impossible to appreciate the exact time-value of the variations which can be 
observed in specimens from other areas. 

June 21, 2016
 at University of Chicago onhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


Vol. 6z.] l~ Tax eARBOICIF~.~OVS ~OC~S XT RVSm 303 

C o r r e l a t i o n  of  t h e  ' C y a t h a x o n i a - B e d s '  w i t h  t h e  
u p p e r m o s t  beds  of  t h e  C a r b o n i f e r o u s  L i m e s t o n e  on t he  
s o u t h - w e s t e r n  b o r d e r  of  t h e  ]~r a r ea . - -Dur ing  a 
short visit to Dr. Wheelton Hind, I had an opportunity of ex- 
amining the uppermost beds of the Carboniferous Limestone, 
under his guidance, at a considerable number of localities lying on 
the margin of the Limestone-mass. The actual thickness examined 
cannot measure more than a few hundred feet, and exhibited two 
types of faunal assemblage : 

(1) The rich brachiopod collecting-ground of Park Hill, Wetton, etc. 
(2) The C.#athaxonia-Beds of Bradbourne. 

(1) The Park-Hi l l  fauna includes nearly all the brachiopods 
found in the ' Cyathaxonia-Beds' of the Rush sequence, alld quite a 
large number of forms are undoubtedly identical. Corals are scarce 
at Park Hill,  etc., but  I found the same Aulophylloid Clisiophyllum 
as that  which occurs in R 1 7 f  and R 18c, near Wetton, and a 
Caninoid Clisiophyllid at Astbury, very similar to the specimen 
recorded from R 21 d. 

(2) The Bradbourne Beds contain Cyathaxonia vushiana and 
AmTlexi-Za_phrentis, even more abundantly than the Rush Beds. 
A further point of resemblance is the occurrence of Cladochonus, 
which Dr. Wheelton Hind pointed out to me as characterizing the 
Bradbourne level. 

The relative position of these two types of strata in the Midlands 
is not, as yet, definitely settled; but, from an exposure near Kniveton, 
I am inclined to believe that  the Bradbourne :Beds immediately over- 
lie the Park- t f i l l  Series, and this conclusion Dr. Wheelton Hind 
thinks probable, from a large experience of exposures at other points 
of the area. 

The correlation of the ' Cyathaxonia-Beds' of Rush with the top 
of the Avonian in the Western Midlands is a fact beyond dispute, and 
so striking is the resemblance that  it seems highly probable that  
the Rush and Western Midland beds belong to the same Province. 

4. The  C a r l y a n  and  Ka t e  Rocks  ; (K 13 to t t  16). 

F a u n a  : -  

C o r a l s  : ~'one. 

B r a c h i o p o d s  : 

Convex-papilionaceous Cho~etes [ Orthothe[es (?) 
(abundant). t Seminuloid Athyrid. 

Semiretieulate _Productus. 

Such an assemblage could occur at any level above Z in the 
South-Western Province. 

s  
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5. The  C u r k e e n  L i m e s t o n e .  

(See special faunal list, p. 299.) 

A n a l y s i s : - -  

(i) C o r a l s :  

Lithostrotion cyatho2)hylloides , mutation towards Konindcophyllum 
(cf. K. 0 of D~, South-Western Province), and Clisiophyllum 
curIceenense both show marked development from the forms in the 
' Megastoma-Beds.' 

Cyathaxonia contorta occurs also in the ' Cyathaxonia-Beds.' 
The Curkeen Limestone, therefore, should lie a b o v e  the ' Mega- 

stoma-Beds' and near the horizon of the ' Cyathaxonia-Beds.' The 
stage of development suggests D~. 

(ii) B r a e h i o p o d s  : 

The .Producti indicate a somewhat lower level than the 
' Cyathaxonia-Beds.' 

(1) Fimbriate or pustulose f ypes are abundant. 
(2) Highly-developed scubriculate types are absent, as also are the most 

specialized members of the semireticu]ate group (such as Prodr 
longispi~us) and the characteristic _Pr. marga,~'itaceus. 

The Chonetes are convex papilionaceans. 
Schizophoria resuloinata is very abundant, and exhibif:s much 

individual variation of form: all its varieties could, however, be 
matched from Wetton,  Astbury, etc. 

Athyris glabristria also attains its maximum development, as it 
does at :Kniveton in the Midland area. 

Camc~rophoria aft. isorhyncha and Le~ptcena cf. distorta, together 
wi th  the three species jus t  cited, are common to the ' C.~/athaxonia- 
Beds'  and the Curkeen Limestone. 

The Spirifers belong to the striate group, and are apparently the 
descendants of the forms which make their first appearance in the 
' Megastoma-Beds' of the Rush sequence and in the Syringothyris- 
Zone of the South-Western Province. 

Martinia glabra is abundant : in the South-Western Province we 
only know this form from D~ (Oystermouth Limestone); i t  is 
common in the Park-Jffill fauna. 

Derbya anomala is identical with the Park-Hi l l  form. 

G e n e r a l  c o n c l u s i o n  : - -The Curkeen Limestone canno~ occur 
at  any considerable distance from the 'Cyathaxonia-Beds; and, 
with great probability, lies immediately below them in some part  
of the Upper Dibuno2hyllum-Zone. 
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VI I .  NoTEs oN T~E GENERA AND SPECIES CITED IN TltE 
FAUNAL LISTS. V2~. V . ]  

I f P b e  a generic name and x a specific name, Pc f .  x implies that,  
of all the named species of the genus P, x is that~ one which 
presents the closest resemblance to the form denoted by P cf. x. 

By the use of this notation, i t  is further implied that  there is 
no reason for believing tha t  Px and P cf. x are links or 
appendages of the same chain of evolution ( that  is, Px and P el. x 
are n o t  members of the same gens). 

P aft. x is any one of the links or appendages of the chain of 
evolution which contains the named species Px ( that  is, Px 
and P aft. x a r e  members of the same gens). 

Px cvgt. Qy implies convergence or assimilation between two 
contemporaneous species belonging to distinct genera. 

Two cases of convergence are of common occurrence : - -  

(1) A general structural convergence which affects, in greater or less degree, 
all the genera of similar organisms living at the same time (for example, 
the general adoption of a C]isiophyllidan structure by the D 2 corals). 
This phenomenon may be termed a t ime- t ra i t .  

(2) 2r local convergence (or minficry) by which the external form of two 
species belonging to distinct genera, but living in association, tends to 
become identical (for example, Martinia glabra and Athyris glabri~h'i~ 
in the Curkeen Limestone). 

A compound specific term, such as Pyx, indicates a n y  form 
which varies from the type-species Px  in the direction of the 
type-species P F ;  hence Py:c indicates an entire segment of a 
chain of evolution, extending from Px  to Py, whereas /~x and Py 
represent points only. 

The employment of compound terms is, in many cases, more 
appropriate than the creation of new species when we are dealing 
with large divisions of time, such as are implied in zones; and 
especially is this the case when the whole of the segment represented 
by Pyx lies entirely wi thin  the zone. 

BRACHIOPODS.  

S e m i r e t i c u l a t e  and  scabr icu la te  Producti. 

Since I am now engaged upon the detailed study of this group, 
it  will be sufficient here merely to schematize the lines of variation 
which are exhibited by the group in the Rush sequence. 

In  the appended scheme (fig. 12, p. 306), an unmodified specific 
name denotes the type of the original author. 

P u s t u l o s e ,  f imbr ia te ,  and  p u n c t a t e  Producti. 

The Producti of this group are all ornamented with numerous, 
regularly-arranged, short, radial, procumbent spine-bases. 
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The three fundamental types are : - -  
Productus pustulosus, Phil., 1 Pr. fimbriatus, J. de C. Sow., ~ and 

Pr. I)unctat~es (Martin)2 Martin's t ype  of P~'. punctatus and 
Phillips's type of Pr.  pustulosus agree in the form of the two 
valves, and in the possession of numerous concentric bands, 
separated by sharp grooves. 

They differ completely in the nature and distribution of the 
spine-bases. In  the type of Pr. pustulosus, the spine-bases are 
broad, well-spaced pustules arranged in concentric rows, each row 
ornamenting one of the concentric bands. In  the type of 
Pr. punctatus the spine-bases are extremely numerous, small, and 
closely-packed, three to four concentric rows ornamenting each 
concentric band. (The spines which compose the uppermost row 
on each band are always larger than those of the lower rows.) 

The type of Pr.fimbriatus, J. Sow., has the following characters : - -  

(a) P e d i c 1 e - v a 1 v e.--Form elongate and continuously convex, with a she rt 
hinge-line alld arched beak. A small number of broad concentric ridges, 
separated by broad concentric depressions. Broad, well-spaced spine-bases ; a 
single concentric row of spines ornamenting each concentric ridge. 

(b) The brachia l  valve is continuously concave. 

V a r i a t i o n  (in so far only as specimens cited in this  paper are 
concerned) : ~  

(1) Of Pr. pustulo.~us, in a direction diverging from the fimbriate 
and punctate groups.--Here is included Pr.pyxidiformis, de Ken. 4 the 
type of which exhibits irregular concentric wrinkles, feebly separated 
by irregular concentric ruts. Pyxidiform variants of Pr. pustulosus 
are not uncommon in the Cyathaxo~ia-Beds of the Rush sequence 
and in the Curkeen Limestone. They are intermediate between 
Pr. pustulosus and Pr. pyxidiformis, the concentric banding being 
irregular, but the concentric grooves distinct. 

(2) Of Pr. pustulosus, towards Pr.fimbriatus.--All such variants 
may be included under the term Pr. fimbriato-pustulos~s. Here 
is included Pr. ovalis, Phil., 5 the type of which has an elongate 
fimbriate form (flattened over the median area of ~he pedicle-valve); 
concentric grooves are very indistinct, and the spine-bases narrow. 
One of the forms from the Curkeen Limestone approaches very 
close to _Pr. ovalis, differing only in the more marked separation 
of the concentric bands. 

(3) Of Pr. fimbriatus, towards Pr.  2unctat~s (-- Pr. punctato- 
]~mbriatus).--Here is included Pr. elegans, M'Coy/ the type of 
which is, in all respects of form and banding, a pure fimbriate 

' Geology of Yorkshire' vol. ii (1836) pl. vii, fig. 15. 
' Min. Conch.' vol. v (1825) pl. cccclix, fig. 1. 

3 , Pctrificata Derbiensia' 1809, pl. xxxvii, fig. 6. 
' M onographie du Genre Prod uct,~es; Recherchcs sur les Animaux fossiles, 

pt. i (1847) pl. xvi, fig. 2. 
5 , Geology of Yorkshire' vol. ii (183{i) pl. viii, fig. 14. 

' British Palmozoic Fossils' 1855, pl. iii H, fig. 4. 
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Productus, but the spine-ornament is exactly tha t  of Pr. ~)unctatus. 
This group is represented in the Cyathaxonia-Beds by a common 
form which appears to be identical with Pr. elegans. 

In  the Upper Dibunophyllum-Zone of the South-Western Province, 
a closely-similar, but larger, form is equally characteristic of the 
uppermos~ Avonian. 

The specimen figured by Martin under Pr. punctatus, ~ as well as 
Phillips's figure of Pr. fimbriatus, ~ must be described as examples 
of tu punctato-j;mbriatus, intermediate between Pr. 27mbriatus and 
Pr. elegans. 

A single specimen of a very peculiar fimbriate Pro~uctus was 
found by Dr. Matley just above the Megastoma-Beds, 

The form and concentric banding are exactly those of Pr.fim- 
briatus, but the spine-bases are few, scattered, and usually e r ec t .  
The relationship of such a form is very obscure, but probably ib 
represents a l ink between the fimbriate and the aculeate Producti. 
The specimen is figured under the name Productus cf. j~mbriatus, 
PI. XXX,  fig. 6. 

PltODUCTUS :~IARGARITACEUS, Phil. 

This Productus is highly characteristic of the Cyathaxonia-Beds, 
and it  occurs at the same level, both i n  the South-Western Province 
and in the Midland area. 

P~oDvc~cs CO~V~ATUS, M'Coy. 

Specimens which appear to be identical wi~h M'Coy's type a 
occur in the Curkeen Limestone and in t h e  Cyathaxonia-Beds of 
the Rush sequence. The same form occurs in the Upper Dibteno- 
2hyllum-Zone of the South-Western Province. 

Chonetes. 

C o n v e x  p a p i l i o n a e e o u s  CHON~TES. 

The fragmentary nature of the specimens which have been col- 
lected from the Rush sequence forbids any more definite determination. 
This circumstance is much to be regretted, since, with the valuable 
help of Mr. T. Y. Sibly, I have been carefully studying the mutation 
of this group, from early Syrin.qothyris-time up to its acme of 
development in ~he Lower Dibunophyllum-Zone. The investigation 
depends upon the patient accumulation of specimens showing 
the internal characters. The material that  we have already collected 
indicates the gradual change, from Orthothetoid convergence in 
Lower Syringothyris-time to *the most pronounced Productoid con- 
vergence in Lower Dibunophyllum-time, as exhibited in Producti- 
Chonetes (--Daviesiella, Waagen) aft. comoides 4 of the South-Western 
Province. 

1 , Petrifieata Derbiensia' 1809, pl. xxxvii, figs. 7 & 8. 
2 ' Geolo~ of Yorkshire' vol. ii (1836) pl. viii, figs. 11 & 12. 

' Synopsis Garb. Limest. Foss. of Ireland' 1844 pl. xx, fig. 13. 
k. Vaughan, Quart. Journ. Geol. Soc. vol. lxi (1905) p. 295. 
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ScHIzor~ol~IX RESUPI~ATA (Martin). 

This gens occurs rarely in the .Megastoma-Beds, but abundantly 
itl the Cyathaxonia-Beds and in the Curkeen Limestone. 

In  the upper beds, the gens strikingly exhibits that  exaggeration 
oi' characters which so frequently indicates appro,~ching extinction. 
Great size and massive test, periodicity of ribbing accompanied by 
the development of prominent spines, numerous strongly-marked 
growth-lines producing conspicuous concentric ornament, deep sul- 
cation of the brachial valve, al~d coarse longitudinal grooving (as 
in the Choneti-Productids of the same period), are among the most 
striking of the external characters. As regards internal  characters, 
the muscular scars are deeply impressed and of large size ; the cast 
exhibits strong, sharp, longitudinal ridges and a coarsely-puncture 
margin. 

In  the Sou~h-~Yestern Province, as ah'eady noticed, no typical 
specimens of Schizo2~horia resupinata have yet been found in the 
Upper Avonian; the Lower Syringothyris-Zone is the only level a~ 
which typical examples are abundant. The early variant which 
characterizes Z: of tha~ area is distinguished from the type-species 
by its small size and non-sulcate globose form. 

On the other hand, every variation exhibited by the gens in the 
C:qathaxonia-]3eds of Rush and in the Curkeen Limestone could be 
matched in specimens from the Wetton and Park-~ i l l  Beds of the 
:Midlands. 

~CttIZOP]tORI• 1 sp. 

In  ~he Curkeen Limestone, and associated with Schizo2)horia 
resupinata, occurs a small Orthid, which has a globose brachial valve 
and a flattened pedicle-valve. The hinge-line is short, as in a 
]~hipldomdla, and the ribbing is of the type characteristic of tha~ 
ge  n n  S. 

A closely-similar form occurs in the uppermost Avonian of 
Ragwen Point, near Tenby. 

O~T~O~ETES (DEaB~A) SE~ILIS (Phil.), var. (?)A~O~XLA (J. Sow., 
Tars). 
Compare Derbya mlgino,va, Hall. 

Specimens are not uncommon in the Curkeen Limestone which 
have the characteristic billowy contort ion;  when sectioned, the 
pedicle~valve exhibits the strong mesial septum which is diagnostic 
of Waagen's genus Derbya. 

:Exactly-similar specimens are common at Park ~ i l l  (Midland 
area). At  the base of' D~, in the South-Western Province, a 

1 This shell might equally well be termed a Rhipido~nella. It  is very 
doubtful whether, in the Carboniferous rocks, the distinction of Rldpidomella 
from Schizophoria can be considered to have generic value. There are 
certainly u large number of shells which can only be assigned to either 
genus, rather than the other, b)' unduly weighing one or other of the 
differences that are to be seen in the typical forms of Se/)izophoria resupi~za~c~ 
and IYhipidomella Michelini. 
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transverse Derbya occurs somewhat abundant ly ;  it has strong con- 
centric ruts, but never exhibits the remarkable contortion of Derbya 
anomala. 

LEP~ENA cf. ~IS~OaTA, J. Sow. 
The dependent margin of the pedicle-valve is practically smooth, 

narrow, and deeply sinuated. The double-valved shell is biconvex, 
since the margin scarcely projects below the brachial valve. 

This form occurs rarely in D 2 of the South-Western Province. 

Spirifers. 
Gens  of  SPII~IFER BISULCATUS, S o w .  

Figs. 13 & 14 in pl. vi, Davidson, 1 represent very closely the com- 
monest type found in the Cy~thaxonia-Beds of the Rush sequence. 
The flank-ribs, however, increase very markedly in strength as they 
approach the fold or sinus, after the pattern of S T. grandicostatus, 
M'Coy. 

The same form occurs abundantly in D2 of Gower (South- 
Western Province). 

G e n s o f SPII~IF~R STRIATUS (Martin) .  
Without  undertaking the much-needed revision of the striate 

Spirifers, i t  is necessary to enumerate the most obvious of the 
characters exhibited by Martin 's  type-figure. 

Broad, rectangular area, forming the widest part  of the shell. 
Small, sharp, bierested beak, recurred like a hook over the top 
line of the area. Both valves completely and sharply ribbed ; the ribs 
are very numerous, and arranged in pairs or groups, radiating from 
the umbo of each valve; the ribbing on fold and sinus is on the 
same pattern as that  of the flanks ; the margin of the fold is non- 
truncate. 

The Spirifers figured in Davidson, olo. cit. pl. ii, and pl. iii, figs. 2, 
4, 5, are probably all members of this gens ; I should also include 
here such forms as pl. iv, fig. 4, and pl. vii, figs. 8 & 9. 2 Spirlfer 
t)la~icosta, M'Coy, should, I think, be excluded from this gens, and 
yet  not included in the gens of Sjo. trigo~alis. 

The predominant form in the Curkeen Limestone is very similar 
to the forms illustrated in Davidson, olo. tit. pl. ii, fig. 17, and in 
pl. iii, fig. 5. 

A well-marked variant, which resembles Davidson, olo. cit. pl. vii, 
fig. 8, and pl. iv, fig. 4, is remarkable for its few very coarse and 
angular ribs, which split into groups of shorter ones as they traverse 
the valves. The same variant  occurs in D 2 of the South-Western 
Province, and is there also associated with a normal member of the 
gens. 

' Monogr. Brit. Foss. Brachiop.' (Palmont. Soc.). pt. v, 1858-63. 
The inclusion of a p~rticular form in a certain gens must be decided by 

the constancy of its association (or time-sequence) with a recognized member 
of the gens, and not by the possession of one or more striking characters which 
may have been artificially set out as an exclusive test of membership. 
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S:Cm~O~H~RIS SC~C0NICA (Martin). (P1. X X X ,  fig. 7.) 

C h a r a c t e r s  of t h e  p e d i c l e - v a l v e . ~ F o r m  pyramidal. The 
area is a plane-triangle; the beak marks the apex of the area, but 
does not curve over it ; deep angular sulcus, without ribs ; the flanks 
are ornamented by seven or eight sharp, perfectly-radial ribs, which 
have a strong laminose concentric ornament. 

This shell is a characteristic fossil in the Cyathaxonia-Beds of 
the Rush sequence, and is apparently not uncommon. The speci- 
mens from Rush appear to agree exactly with Martin 's  type-figure? 

A similar form (which, however, differs in the depression of the 
mesial ~bld) is figured by Davidson ~ from Wetton, and, judging 
from the numerous specimens in Dr. Wheelton tIindls collection, 
the form is common at Castleton. 

In  the South-Western Province only two specimens of a Syringo- 
tgtyris have yet been discovered in the top beds, and these must both 
be named Syringothyris cf. vus:pidata. 

Syringothyris cf. Iaminosa (Z= to S~) differs markedly in its 
regularly-concave area (it has consequently a strongly S2iriferi~m- 
like aspect). 

MA~I~IA GL~BRA (Martin). 

This is an abundant fossil in the Curkeen Limestone. The 
predominant form is more transverse than Martin's type-figure 
(op. sujora cir. pl. xlviii, figs. 9 & 10), and~agrees more closely with 
the form figured by Davidson (op. su2~ra cir. pt. v, pl. xi, fig. 3). 

In  the South-Western Province, Martinia glabra is only found 
in ~D.,, where i~, is locally very abundant (Oystermouth Beds, 
Gower) ; it is also very common in the uppermost Avonian of the 
Midland area. 

There is, in the Curkeen Limestone, a very striking convergence 
between Athyris glabristria and Martinia glabra, both of which 
are extremely abundant there. They both possess the same contour 
and general convexity; the same broad, gentle, mesial swelling 
and shallow mesial depression ; and the same broad and rounded 
beak-region. The widely-distinct generic characters can, however, 
always be made out by careful examination. 

The test of the Athyris is completely fibrous, and has a '  m a t t '  
surface ; that  of the ,~1artinia has a translucent lustre, due to the 
character of the minutely-punctured outermost layer. 

When the beak is completely exposed, the Martinia has a tri- 
angular area and a short, straight hinge-line ; the Athyris has no 
area, and the hinge-line is broadly angled. 

I f  the test be removed from the rostral region, the Martinia is 
seen to have no dental plates ; but the cast is marked by several 
very strong, sharp, radiating ridges, which stand up like septa. The 

' Petrlficata Derbiensia ' 1809, pl. xlvii, figs. 6, 7, & 8. 
2 'Monogr. Brit. Foss. Brachiop.' (Pal~eont. See.) Appendix, 1863, pl. lii. 

fig. 4. 
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Athyris has very strong, slightly-diverging dental plates, and the 
radiating ridges on the cast resemble low ribs. 

A'rHYl~Is GLA~3RISTRIA, A. ~Xi3XNSA, and A. PLA~OSUV.CATA. 

I have recorded Athyris glabristria from various levels throughou~ 
the Rush sequence. 

Athyris ex]2ansa is common in the Megastoma-Beds, and a single 
specimen is recorded from the Cyathaxonia-Beds. 

Our knowledge of .Athyris is, unfortunately, very incomplete, 
owing to the rarity with which specimens exhibit unweathered 
expansions. The distinction between a sheet-expansion~built up 
of tubular ribs webbed together, as in Actinoconchus, or the group of 
At]tyris planosulcata, Phil., and a fringed expansion--in which the 
free margin of the expansion is composed of completely-detached, 
ilattened, tubular spines, as in Cliothyris, or the group of Athyris 
pectinifera (Sow.), has been found to be of little assistance in the 
determination of specimens such as are usually met with in strati- 
graphical work. Specimens showing expansions are only to be found 
on weathered surfaces, and the continued weathering of a sheet- 
expansion removes the web faster than the thickened rib, thus 
producing a fringed margin. Unless I have been extremely un- 
fort, unate, this is the common case with specimens of .Athyris plano- 
sulcata. The fringed Athyrids from the South-Western Province 
have been very carefully examined by ~/[r. T. F. Sibly and myself, 
and we have arrived at the definite conclusion that, with the probable 
exception of A. cf. pectinifera from D~ of Gower, the detached 
spines never extend to the suture-line of the expansion, but they 
always spring from a more or less narrow basal lamella. Again, 
one part of the shell may appear to have fringed expansions, whereas 
the expansions in another part may be lamellee, without any sign 
of fringe. 

On the other hand, Seminula is usually separated with ease, by 
the absence of any trace of expansion and the terebratuliibrm lines 
of growth. 

F o r  t h e s e  r e a s o n s ,  ' .Athyr is '  is h e r e  e m p l o y e d  to 
c o v e r  a l l  t h o s e  A t h y r i d s  the  e x p a n s i o n s  of  w h i c h  a re  
e i t h e r  a c t u a l l y  f r i n g e d ,  or m a y  b e c o m e  so by  w e a -  
t h e r i n g .  I t  follows that ' species '-distinction becomes little 
more than form-denotation; the species-groups thus made are, 
therefore, in the nature of ' circuli,' and are, from a stratigraphical 
point of view, of little value. 

The terms are here employed in the following sense : - -  
Athyris----Athyrids which exhibit fringes (either original or 

produced by weathering). 
A. glab~dstria, Phil., has a gibbous, transverse form, with a 

broad mesial swelling and shallow depression; the beak is thick, 
with rounded slopes. The accentuation of the mesial swelling into 
a strong fold, standing out from the flanks, is, apparently, in the 
South-Western Province, distinctive of the Z 2 ibrms. 

21. expansa, Phil., has a flattened, very transverse form with 
almost uniplanar valve-intersection and a non-prominent beak. 
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In the South-Western Province this form is very abundant, and 
characteristic of C and S~. ~ 

A. planosulcata, Phil . ,  has a circular and uniformly-convex form, 
with a small pointed beak and uniplanar valve-intersection. The 
typical form is abundant only in the highest beds of the Avonian. 

CA~AI~0r~OmA aft. Ise~Y~c~A (M'Coy). 
This fossil occurs, both ill the Curkeen Limestone and in  tho 

Cyathaxonia-Beds of the Rush sequence. I t  differs from the ibrm 
recorded by Mr. Sibly from S 1 of the Weston area, 2 in having more 
numerous ribs (which have a less outward sweep), and in the more 
restricted lateral lunules. I t  differs from M'Coy's type 3 in being 
much more compressed in thickness. 

CA~A~OT~C~r~ (?) aft. ~Exis~mx (Phil.). 
A single specimen from the Curkeen Limestone has its fold 

scarcely differentiated, and the fold-ribs not appreciably larger than 
those on the flanks. 

CORALS. 

SrRI~OOPOnA el. ~E~ICCLATA, Goldf. (P1. XXIX,  fig. 1.) 
The tubes are in parallel grouping, and, in a vertical section, at 

about the diameter of a tube apart. The connecting-tubes are 
short, and occur at points of approximation. 

In  a chance horizontal section, the number of actually-connected 
rings is relatively small, but the more closely-approximated pairs 
indicate the presence of a connector within a short distance of the 
plane of section. 

In  the Rush sequence this Syri~gopora is common in, and 
characteristic of, the Megastoma-Beds. 

In  the South-Western Province a very similar form occurs 
somewhat commonly in the Syrinqothyris and Lower Seminuta- 
Zones, with which the Megastoma-Beds are here correlated. [ 
know, however, a practically-identical Syringopora from the Main 
Limestone of Durham, a level which, judged by the associated fauna, 
is unquestionably of Dibunophyllum-age) 

In  my account of the Bristol sequence ~ I have pointed out that  
the 'species '  of S~qringopora are of the nature of circuli; con- 
sequently a correlation of two levels in distant localities, based 

" o, * upon the similarity of the dominant Syrln~,oporlds, is partly 
valueless. On the other hand, in the examination of a single area, 
particular forms of SyJ'in:7opora may be of great value. 

Stated broadly, d i m e n s i o n a l  v a r i a t i o n  is a f u n c t i o n  of  
e n v i r o n m e n t ,  w h e r e a s  t h e  d e g r e e  of s t r u c t u r a l  com-  
p l e x i t y  is d e p e n d e n t  on t h e  e a r l i e r  h i s t o r y  of t h e  
gens ,  a n d  is, c o n s e q u e n t l y ,  a f u n c t i o n  of  t h e  t ime .  

T. F. Sibly, Quart. Journ. Geol. Soc. vol. h i  (1905) lop. 556, 557. 
" Ibid. p. 557. 
a , Synopsis Carb. Limest. :Foss. of Ireland' 1844, pl. xviii, fig. 8. 
4 Specimens from Durham have been kindly submitted to me for examination 

by Mr. J. T. Stobbs. F.G.S. 
5 Quart. Journ. Geol. Soe. vol. lxi (1905) p. 267. 
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ZAP:ItlltlNTIS of. P~tL~IeSr, :Edwards & ~ a i m e .  

See u Quart. Journ. Geol. Son. vol. lxi (1905) p. 269 & pl. xxii, 
figs. 2-2 e. 

T h e  po in t s  of resemblance  wi th  Zctphrentis aft. Phillipsi, which  
charac ter izes  Z in t h e  Sou th -Wes te rn  Province ,  are : - -  

(1) :External form and dimensions. 
(2) As seen in a horizontal section : -  

The spacing and number of the primary septa. 
The rudimentary development of" secondary septa. 
The strong fossula, occupied by a long fossu]ar septum. 
The antifossular group of septa, bounded below by ~he elongation 

and union of the two extreme septa, and marked off from the 
tbssu]ar group by rudimentary lateral septal breaks. 

T h e  differences, are, however ,  s t rongly  m a r k e d  in the  fo l lowing 
charac te r s  of the  R u s h  Zaphrentis : ~  

The septa composing the fossular groups are directed towards the centre, 
and not towards the walls of the fossula ; the tossula is, consequently, bounded 
by a single septum on each side, and is narrowly rectangular in section. 

The middle of a horizontal section exhibits concurrent septa, whereas, in the 
Zapl~'rentis of" the South-Western Province. the inner ends of the septa are 
merged into a dense central disc, formed by the intersection of the plane of 
section with one of the tabulm. 

I n  these  differences Ze~hrentis of. Phillipsi makes  an approach  
t o w a r d s  Z. aft. Ennislcilleni (see p. 315) ,  bu t  the  l a t t e r  exhibi t s  t he  
fo l lowing  dis t inct ive  characters  : - -  

(1) The tendency of the antifossular septa to fall short of the centre; 
(2) The fossula lies on the concave side of the coral, whereas, in Z. cf. 

Phillipsi, it is, apparently, always on the convex side ; 
(3) The absence of a long fossular septmn ; and 
(4) The larger dimensions. 

T w o  r a t h e r  s t r ik ing  pecul iar i t ies  are 
:Fig. 1 3 . - - Z a p h r e n t i s  c o m m o n l y  exh ib i ted  by var ian t s  of  the  R u s h  

cf. Phil l ipsi ,  E. ~'H., Zaphrentis : - -  
varia~t towards Z. (1) A marked development of an antifossu]ar 
Bowerbanki ,  E.~ 'H. ,  break, which strongly resembles the fossular 
showing the c~'oss- break. 
section of the axial This character is also exhibited, though less 
tube. 25"om the Za- commonly, in the ZaThrentis of the South-Western 

Province (see pl. xxii, fig. '2 c, op. ~'uTra cir.). 
p h r e n t i s  - Beds of (2) The frequent development of an axial tube 
.Rush. caused by the wrapping-round of the septa. 

In this character there is a distinct approximation 
towards Z. t]owc~'ba~:i, :Edwards & ttaime, but the 
l~ush coral is always separated by its short conical 
tbrm, and by the fact that the antifossular septmn 
does not exteml into the axial tube (see fig. 13). 

More in fo rma t ion  is requ i red  as to t he  
t abuhe  of the  l~ush Zaphrentis, bu t  this  can 
only be obta ined  f rom good vert ical  sections. 

R a n  g e . - - T h e  ZaThrentis-Beds only. 
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ZAem~Ez~is aft. E~rNISKIL~;E~I, Edwards  & t t a ime .  (P1. X X I X ,  
~g. ~.) 

This gens includes a large n u m b e r  of closely-related forms which 
occur abundan t ly  in the  uppermost  Avonian,  and are diagnostic of 
t ha t  level. 

The f o r m  is a lways conical and usual ly  cornute.  
The s e p t a  are s~,rongly separated into three  groups, name]y,  

two fossular groups and one antifossular  group. The tbssula is 
ex t remely-wel l  developed, and the  la tera l  breaks are usually very 
strong. The tabulm are, however,  Amplexo id ;  the fossular septum 
is e i ther  absent  or Very short .  

To this gens may  be referred the  corals figured by James 
Thomson  in his pl. vi, figs. 4 & 10 )  

Specimens are common in the Cyathaxonia-Beds of :Rush, and 
at the same level at Bradbourne  (Derbyshire) .  I n  the South-  
Wes te rn  Province  the  gens is equal ly prolific in  the  uppermost  
Avonian  of Gower2  

A m e ~ x i - Z ~ P r ~ s ~ I s  (subgenus nov.).  (P1. X X I X ,  fig. 7.) 

Thomson, Prec. Phil. See. Glasgow, vol. xiv (1882-83) pl. vi. figs. 3, 9, 
& 13. 

:For m. - -C6n iea l ,  strMgh~ or curved. 
S e p t a l  c h a r a c t e r s  e x h i b i t e d  i n  a h o r i z o n t a l  s e c t i o n . -  

The  septal  grouping is r emarkab ly  different at different  stages of  
g rowth  in the same individual  : 

(1) In the early stage. The septa are few in number and so closely approxi- 
mated that the interspaces are extremely narrow; they are attached to the 
thick wall by very broad bases, and taper gradually towards the centre without 
bending. 

The symmetry is strongly bilateral, the axis of" symmetry being defined by 
two collinear septa which are respectively the longes~ aud shortest of the septal 
series. 

(2) In the intermediate stage. ]~Iany of the septa become shorter; broad 
tabulm are developed ; and a fossula is marked out, both by a break in the septal 
series, and by a shallow depression of each tabula. 

In this stage two lateral and opposite septa often stretch across the corallum 
to meet in the centre, and separa, te an antifossular group of short sept.u from 
the two lateral groups on either side of the fossula. At the same time, broad 
lateral gaps may be developed in the sepLal sequence. Fig. 7 (PI. XXIX) 
illustrates a variant of this description, and a comparison of the figure with 
fig. 2 of the same plate will show how deceptive is the convergence between 
this stage of Amplexi-Zaphre~tis and the group of Zaphrentis aft. E~misMlleui, 
notwithstanding the fact that ~he early and late stages of the two groups are 
entirely distinct. Thomson's fig. 3, above cited, appears to be a typical example 
of the intermediate stage of an Amp/exi-Zaphrenlis. 

(3) In the late stage. The septa all become short ; flat tabulm extend com- 
pletely across the corallum, but bend down near the wall. The fossula is a 

1 , Corals ot' the Carboniferous System of Scotland' :Prec. Phil. See. Glasgow, 
vol. xiv (1882-83). 

2 I am at present engaged on the detailed study of these specimens, and 
consequently defer a more exhaustive account of the relationships of the 
genfl. 
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broad shallow depression in each tabula, and is occupied by one or more 
short septa. Figs. 9 & 13 of Thomson, above cited, illustrate tl~is stage. 

(4) In the latest stage the outer wall partly splits, and the interspace is 
broadly vesicular, thus simulating a Caninia. 

This subgenus occurs in the  Cyathaxonia-Beds of Rush  and 
Bradbourne ;  it  is also found in the  uppermos t  beds of the  2Lvonian 
th roughout  the Sou th -Wes te rn  Province,  whe re  it  is especially 
common in D 2 and e of 0 y s t e r m o u t h  (Gower) .  1 

CYATaAXO~IA ~VSalANA, sp. nov. (P1. X X I X ,  figs. 3, 3 a, & 3 b.) 

Compare Cyathaxoni~ cor~,u, Mich., M'Coy (' :Brit. Palmoz. :Foss.' 1855, 
p. 109). 

F o r m . - - A n  elongated narrow cylinder, s tar t ing as a short curved 
cone. 

C a l y x . - - B o u n d a r y  a circle, w i th  its plane perpendicular  to the 
axis ;  r im sharp ;  f rom the middle of the  calyx-floor projects a 
s trong ' columella . '  This ' co lumel la '  is a complex s t ructure ,  con-  
sisting essential ly of a th ick tube  sur rounding  a s tout  columel lar ian  
lath,  t he  interspace being completely filled up. 

H o r i z o n t a l  s e c t i o n . ~ C e n t r a l  a r e a :  oval and completely 
filled up, bu t  the  enclosing r ing well-m~,rked. 

Septa : regular ,  radial ,  and well-spaced ; 20 to 25 in n u m b e r  ; all 
the  septa are bi lamellar ,  and, in the greater  number ,  the  lamell~e 
are separated near  the  periphery.  The septal  break is marked  out  
by a unique  th in  septum, coll inear wi th  the columel lar ian  lath. 

This species is common at :Rush in the  Cyatha.vonia-Beds, to 
which  zone it is confined. The same species is abundan t  at 
Bradbourne  (Derbyshire)  at the same level. 

So closely does M'Coy's description of Cyathaxonia cornu apply 
to the  forms here included, tha t  a new specific name migh t  seem 
u n w a r r a n t e d  ; the reasons for its creat ion are as follows : - -  

(1) The axis of C. corm~ is merely described by M'Coy as ' solid,' whereas 
the axis of all specimens of C. rushia,~a exhibits a very characteristic 
tubular structure. 

(2) Cqathaxonia cor~n~ is insumc~ently defined by Michelin, and the 
identity of C. cor~n~, as a species, rests upon its interpretation by 
Edwards & Itaime. 2 The description given by these authors does 
not suggest the characters of C. r~eshia~a. 

1 I have carefully examined the specimens from Gower, and have had 
several sections cut from the same individuals, in order to observe the stages of 
growth ; the above description of Amplexi-Zaphrentis is founded on the results 
of this examination. More study is, however, required to determine the 
relationship of the Upper Avonian forms with certain corals which occur in 
and G 1 of' the South-Western Province and also with the 'Amplexi-Cauini~z' 
which occurs in the ZaThrentis-Beds of l~ush. The full description and illus- 
tration of this subgenus is consequently deferred. 

2 'Monogr. des Polypiers Foss. des Terr. Paldoz.' 1851, p. 320 (Archives 
Mus. Hist, Nat. vol. v). 
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(3) The type-specimen figured by Michelin 1 was derived from Tournai, 
and therefore, presumably, from the L o w e r  Avonian; all our 
specimens came from the top  of the U p p e r  Avonian. ~ 

CrA~Axo~IA CO~T0nrA, sp. nov. (P1. X X I X ,  figs. 4 & 4 a.) 

F o r m  : short ,  conical, cornute.  
:E p i t h e c a : s t rongly  annula ted  and indis t inct ly  costate. 
C a l y x  : boundary  a circle, perpendicular  to the axis ; r im sharp ; 

i nne r  slope radia ted by a single series of equal ,  well-spaced septa ;  
from the  middle of the  floor projects the  very prominent ,  tall, 
la teral ly-compressed columella, the sides of which  are roughened by 
vert ical  ridges. 

H o r i z o n t a l  s e c t i o n . - - S e p t a  30 to  40 in number ,  thick,  
:simple, and bent.  & dist inct  septal  break is occupied by a short  
septum. All the  septa are a t tached to the th ick wall  by an en- 
la rged base. 

The centra l  area has an i r regular ,  hear t - shaped  boundary,  which  
is s t rongly th i ckened ;  wi th in  this bounding r ing  is the cross- 
sect ion of the  eolumella, finely serrated on its sides, the interspace 
being occupied by vesicles. 

The in tersepta l  spaces show a very few tabular  intersections,  the 
t abuhe  having  a very high slope. 

O e c u r r e n c e . - - I n  the Cye~thaxonia-Beds, where  it is less 
a b u n d a n t  than  the  associated C. rushiana. 

R e l a t i o n s h i p . - - C .  contorta resembles C. rushiana only in its 
cen t ra l  area.  The  septa differ m a r k e d l y :  in C. contorta they are 
single, bent,  and n u m e r o u s ;  in C. rushiana they are few in 
n u m b e r ,  paired,  and straight.  I n  C. contorta the  interseptal  spaces 
are t raversed by sparse t a b u k e ;  in C. rushiana there  are appa- 
rent ly  ne i ther  tabul~e nor  vesicles. The form of C. contorta is a 

' Icon. Zooph.' 1840--47, p. 258 & pl. lix, fig. 9. 
2 M'Ooy, however, states (lee. cir.) that he compared ~:~/athaxonia cor~u, 

M'Coy, with specimens from Tournai, and found the ' coincidence exact.' 
Mr. A. L. Leach, who has collected very carefully from the Carboniferous 

Limestone of the Tenby district, has very kindly allowed me to examine two 
specimens of a C~rathaxonia which he has discovered in the Lower Avonian of 
that locality. 

In both specimens the ca lyx  is well exposed, and exhibits a prominent 
columella which is apparently solid. 

The septa ,  as seen in the calyx, are simple and alternate. The larger sept~ 
extend to the eolumella, the shorter project a very short distance from the wall. 
(It is unfortunate that the friable nature of the specimens forbids any attempt 
to obtain a horizontal section.) In the smaller specimen there are sixteen primary 
septa; one of these is shorter than the rest, and occupies a non-prominent 
septal break. 

'3?he form is cornnte and conical, with a tendency to become cylindrical in 
the adult stage. The larger specimen has a length of 12 millimetres and a 
calyx-diameter of 4 ram. 

Mr. Leach informs me that the larger specimen is from West Angle and 
probably from the top of K2, and that the smaller specimen is from Fresh- 
water West and from Z. 

These specimens appear to agree in essential characters with the description 
of Cyathaxonia corm~ given by Edwards & Haime, and ~may be tentatively 
assigned to that species. 

Q. 5. G. S. No. 246. z 
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uniformly-expanding cone, whereas C. rushiana is, for the greater  
part of its length, purely cylindrical. 

In many respects C. contorta approaches near to C. costata, M'Coy. I 
Compare P1. X X I X ,  fig. 5. Both have the same form and dimen- 
sions; in both the Sepia are simple and thickened; both have 
sparse tabular intersections in the interseptal spaces; and both 
have a dense central area. 

The differences are, however, well m a r k e d : - - C ,  contorta has 
numerous septa ( thir ty to forty), and the sepia are strongly bent. 
C. costata has a small number (twenty-five or less) of straight 
septa. In  C. costata the epitheca is strongly costated ; in C. contorta 
the costation is suppressed. C. costata is said to have a solid central 
axis;  whereas, in C. contorta, the central area is made up of a 
dense ring surrounding a eolumellarian lath, the interspace being 
vesicular. 

E v o l u t i o n  of Uyathaxonia . - - I t  seems possible that  the 
Cyathaxoni~ of the upper beds are derived by direct descent from 
the tubular variant  of ZaThrentis cf. Philli2si , by the strengthening 
of the septa and of the central tube. 

The purely-radial type of septation, as exhibited in Cyathaxonia 
rushiana, probably indicates parallel development with Densi2hyllum 
(see below) due to convergence. The central columellarian lath is 
also, most probably, an instance of convergence with the Litho- 
strotions and Clisiophyllids of the Upper Avonian. 

The absence of Cyathaxonia from the South-Western Province 
may be accounted for, by the fact that  Zalghrentis aft. Philliigsi 
does not there show any tendency towards the production of a 
central tube. 

DENSIFHrL~Ca. (PI. X X I X ,  fig. 6.) 

This genus is here employed in the sense in which it is inter- 
preted by Thomson. 2 The corals included here have the cornute 
form which is common to both Zapl, rentis and Cyalhaxonia ; they 
have the septation of Cyathaxonia, but differ from this genus ia 
the absence of a well-defined central axis. 

The most typical group of the genus is not represented in the  
lr sequence, and the majority of the specimens collected from 
these beds may be more correctly termed Densiphylloid Za2hrentes" 
Densiphylloid ZaThrentes are occasionally met with throughout 
the sequence; but the earlier examples are mere variants oi' 
Zaphrentis cf. PhilliTsi: whereas the upper forms are more 
specialized, and show relationship with C~fatT~axonia cost(,ta, 
M'Coy. The figured specimen from the Cyclthaxonia-Beds is of 
this type, and is a Zaphrentis in which the septation is purely 
radial and almost devoid of septal b reak ;  the wall is extremely 
thick, and the sepia reach almost to the centre, where their thickened 
ends are webbed together by small tabular expansions. An 
example of a different type is noticed under AmTlexi-Za2hrenti~. 

1 , Brit. Pal~eoz. Foss.' 1855, p. 109, & pl. iii C, fig. 2. 
-~ Prec. Phil. See. Glasgow, vol. xiv (1882-83) p. 445. 
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LiT~rOSraO:rlOS CYATtIOPHYLLOIDES, sp. nov. (P1. XXX, figs. 1, I a, 
alb.) 

D e s c r i p t i o n . - - H a b i t  of growth : simple ? (I  have seen no 
definite evidence of compound forms.) 

F o r m :  cylindrical or elongate-conical. 
E p i t h e c a :  thin, annulated by fine strim and broad, low swellings. 
C a l y x  : calyx-wall thick, and built up of nume~'ous septa and of 

closely-packed interseptal vesicles ; the inner slope of the wall is 
steep. Calyx-floor radiated by the primary septa, which extend to 
the centre. The central portion of the floor rises into a ridged tent, 
up the slopes of which run the primary septa; the ridge is crested 
by the thickened cohmellarian plate. 

H o r i z o n t a l  s e e t i o n . - - ~ P e r i p h e r a l  a r e a :  often wanting, and 
never continuous round the whole circumference ; where developed, 
it is thin and purely vesicular. 

E x t e r n  al a r ea  : broad, and closely radiated by the two cycles of 
septa; there are eight to ten rows of vesicles in the interseptal spaces. 

M e d i a l  a r e a :  narrow, and almost clear of interseptal vesioles. 
The primary septa cross the area, but the secondary septa only 
project for a short distance into its outer margin. 

C e n t r a l  a r e a :  completely radiated by the primary septa, which 
are crossed by about seven tabular intersections; the outer inter- 
sections are more closely approximated, so as to produce a con- 
spieuous ring of denser structure. The columella is an elongated 
central plate. 

S e p t a :  not appreciably thickened in any part of their length. 
The primary septa are distinctly flexuous in the central area. 

] ~ e a s u r e m e n t s . - - T h e  central type has a diameter of about 
21 millimetres, and has about forty-four primary septa; the relative 
proportions of the areas are best appreciated from the figure of a 
horizontal section (P1. XXX, fig. 1 a). 

R a n g e  and  v a r i a t i o n . - - ( 1 ) T h e  central type is abundant in 
the Meqastoma-Beds ; the specimens named Lithostrotio~ ef. cjatho- 
phylloides from the Cyathaxonia-Beds have only been examined 
in rough fracture. 

(2) A mutation occurs somewhat sparingly in the Curkeen 
Limestone. This mutation is easily distinguished by its more 
numerous septa (about fifty) and by the less open charaoter of the 
medial area, due to the greater elongatioa of the secondary septa 
(see P1. XXX, fig. I b). 

C o m p a r i s o n  s .~ (1 )  With other Lithostrotions : L. ajfine agrees 
in the considerable development of vesicles in the external area; 
but differs in the shortness of the septa, which do not extend to 
the centre. The large Nematophylla (that is, the basaltiform 
Lithostrotions) agree in:  

(a) The extension of the septa to the centre ; and (b) the conical tabulm 
of the central area and the columella. 

They differ, however, in the smaller number of their septa, as 
well as in their manner of growth. 

z 2  
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(2) With  the Cyatholohylla: Cyathot)hytlum O presents a very 
marked convergence on Lithostrotio~ cyathophylloides, for 

(a) The characters of septa and vesicles are identical ; and (b) both forms 
have well-developed tabulse. 

The only independent property in which L. cyathophylloides 
differs from Cyathophyllum q) is the elevation of the central portion 
of the tabuhe into tent-like projections, with the necessary accom- 
paniment of a columellar plate. 

(3) With the Clisiophyllids : The tent-like tabulze of the central 
area, radiated by prolongations of the primary septa, most probably 
represent the ancestr'al character of the Clisiophyllids ; but a true 
Clisiophyllid always exhibits a differentiation of the radii of the 
central area into distinct ']amellse.' Among the Clisiophyllids, 
Lithostrotion c?]a~ho~hylloides most nearly resembles Koninclco- 
phyllum. Such a form as Koui~zclcophyllum 0 agrees with 
L. cyathojohylloides in : 

(a) The broad external area, completely radiated by ~he two cycles of 
nearly-uniibrm septa and closely packed with fine vesicles; (b) the 
elongation of the primary septa towards the centre; and (c) the 
columellarian plate. 

Koninc]col)l~yllum 0 differs, however, in its higher structural 
development, as shown by : 

(a) The more numerous vesicles; and (b) the distinct, if rudimentary, 
development of lamellm in the central area. 

Cr.lsIOPHrLrU~ CUn~E~Xr.NSE, Sp. nov. (PI. XXX,  figs. 2 & 2 a.) 

D e s c r i p  t i on . - -S imple  corals, of elongate-conical form. 
H o r i z o n t a l  s e c t i o n . - - E x t e r n a l  a r e a  : narrow, radiated by 

both cycles of septa;  the interseptal spaces occupied by a row of 
four vesicles (or fewer). Inner  and outer walls strongly thickened. 

3I e di a 1 a r e a: radiated by equal, thick, thorn-like primary septa, 
about 40 in number. The primary septa increase uniformly in 
thickness outward towards the inner wall. The secondary septa 
are also thorn-like, and project inward into the medial area for a 
very short distance from the inner wall. One primary septum is 
somewhat shorter than the rest, and forms a very inconspicuous 
septal break. 

C e n t  r a l  a r e a :  composed of numerous, concentric, tabular inter- 
sections, which are but slightly broken by the few and feebly- 
developed lamell~e. The outer margin of this area is very open in 
structure. The columellarian plate is st, rongly thickened and 
lentiform; it  is confined to the middle of the area, but, owing to 
the strong development of one of the lamellze, it  is often apparently 
prolonged towards the septal break. 

R a n g e  and  variation.--C'lisiolohyllum curk'eenense makes its 
first appearance in the Megastoma-13eds. 
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(1)  Th i s  ea r ly  f o r m  has  a smal l  c en t r a l  area,  d i s t i ngu i shed  in a 
ho r i zon ta l  sec t ion  by  t he  s~rength  a n d  close a p p r o x i m a t i o n  of t he  
concen t r i c  i n t e r sec t i ons .  T h e  e x t e r n a l  a rea  is ve ry  na r row ,  and  
for  t h e  m o s t  p a r t  m e r e l y  r a d i a t e d  by  sep ta l  t e e t h ,  w h i c h  pro jec t  
i n to  i t  f r o m  t h e  t h i ck  ou t e r  wal l .  

(2)  T h e  c e n t r a l  t y p e  occurs  s o m e w h a t  c o m m o n l y  in  the  C u r k e e n  
L i m e s t o n e .  I n  th is  f o r m  the  e x t e r n a l  a rea  is f inely ves icular ,  and  
t h e  s ep t a l  p r o l o n g a t i o n s  w h i c h  r a d i a t e  t h e  a rea  are  t h i n  and  in-  
consp icuous .  ( H e n c e  t he  d i f f e r en t i a t i on  of  t h e  e x t e r n a l  area  is a 
c o n s p i c u o u s  f ea tu re . )  T h e  c e n t r a l  a rea  is b roade r ,  and  its s t r u c t u r e  
looser,  t h a n  in  t h e  ea r l i e r  fo rm.  

E x a m p l e s  f r o m  t h e  S o u t h - W e s t e r n  P r o v i n c e .  ~ The  
ea r l i e r  f o r m  occurs  in t h e  u p p e r  p. l r t  o f  t h e  Syrinyothyris-Zone; 
a n d  I have  a s p e c i m e n  f r o m  t h e  U p p e r  Dibunophyllum-Zone of 
P e n d i n e  t h a t  is a l m o s t  i den t i c a l  w i t h  t h e  C u r k e e n  type .  

EXPLANATION OF PLATES XXIX & XXX. 

PLATE XXIX. 

Avonian Corals from Rush. 

Fig. 1. S.qri~gopora cf. reticulafa, Goldf. (p. 313). Horizontal section and 
cMices ; natural size. R 10 k. ~]egas~oma-Beds ; coast-section, Rush. 

2. Zaphre~ztis aft. Enniskille~i, Edwards & Haime (p. 315). t torizontal  
section; • 1"2. R21 g. C~/a~haxonia-Beds; coast-section, ltush. 

Figs. 3, 3a, & 3 b. Cffathaxo~da ruskiana, sp. nov. (p. 316). 
Fig. 3. View of calyx and exterior (taken at 45 ~ to the plane of symmetry) ; 

natural size. C~/athaxonia-Beds; Bradbourne (Derbyshire). 1 
3a.  Horizontal section of the same specimen; • 1~. 
3b. Weathered fragment (showing the axial tube and enclosed 

columella) ; natural size. R 21 d. C~]athaxonia-Beds ; coast- 
section, Rush. 

Figs. 4 & 4 a. Q/athaa'ouia co~torga, sp. nov. (p. 317). 
Fig. 4. View of exterior (the calyx-wall is removed to show the columeUa) ; 

natural  size. R 18 c. C qathaxonia-Beds ; coast-section, Rush. 
4a.  Horizontal section of a larger specimen; • 1"2.  R 2 1 d .  

Cyathaxonia-Beds ; coast-section, Rush. 
Fig. 5. ' C~/atha.vo~ia' aft. cost, ate, l~f'Coy (p. 318). Horizontal section ; • 1"5. 

Cya~haxonia-Beds ; Bradbourne (Derbyshire). 
6. Densiphyll~tm (Zaphrentoid subdivision) (p. 318). Horizontal section ; 

• 1~. R 21 d. C yathaxonia-Beds ; coast-section, Rush. 
7. Ample~.i-Zaphrentis, subgen, nov., variant convergent on Zaphrentis aft. 

Enm;skille~zi(p. 315). Horizontal section ; • 1"2. R 21 d. 6~athaxonia- 
Beds ; coast-section, Bush. 

1 I had intended to illustrate this species solely from the Irish material;  
but, although specimens are abuudant in the Rush section, the matrix does not 
lend itself readily to the cutting of good slices. The photograph of one such 
slice was quite unsatisfactory ; and, though five more slices were cut, none of  
them was sufficiently good to serve as a representation of this very iml)ortant 
zonal form. I consequently had to fall back upon the more tractable material 
from Bradbourne (Derbyshire). I can see no essential differences between the 
Bradbourne and the Rush forms. 
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322 DR. C. A. ~IATLEY AND DR. A. VAUGttAN [May 19o6, 

PLAVE XXX. 

Avonian Corals and Braehiopods from Rush. 
Fig~. 1, 1 a, & 1 b. Lithostrotion cyathophflloides, sp. nov. (p. 319). 

Fig. 1. Calicular view (showing the columella cresting a conical tabula) ; 
natural size. R 11 g. ~Vegasgoma-Beds ; coast-section, Rush. 

1 a. Horizontal section ; slightly enlarged. R l l  a. Me.qa.stoma-Beds ; 
coast-section, Rush. 

1 b. A mutation. :Horizontal section ; • 1 "o. Curkeen Limestone, 
Curkeen. 

Figs. 2 & 2 a. Cli, sioph~llum curkeenense, sp. nov. (p. 320). 
Fig. 2. Horizontal section ; slightly enlarged. Curkeen Limestone ; 

Curkeen. 
2 a. Aless-specialized variant. Horizontal section ; slightly enlarged. 

R 11 a. Megastoma-Beds ; coast-section, Rush. 
Figs. 3, 4, & 5. Complex structural types cited in the faunal lists. 

Fig. 3. Carcinophylloid Clidophpllum. Horizontal section; slightly 
enlarged. R 10 j. Me9as(oma-Beds ; coast-section. Rush. 

4. Campophyllid. Horizontal section; slightly enlarged. R 17 b. 
Cyathaxonia-Beds ; coast-section, Rush. 

5. Cymatiophylloid Clisiophyllid. Horizontal section; slightly 
enlarged. R 21 h. Cyathaxonia-Beds ; coast-section, Rush. 

Fig. 6. Productus cf. fimbriatus (p. 308). Pedicle-valve; slightly enlarged. 
R 12 b. Top of Me qastoma-Beds ; coast-section, Rush. 

7. Syrin.qothgris subco~;iea (Martin) (p. 311). Pedicle-valve ; natural size. 
R 21 d. C~/athaxonia-Beds ; coast-section, Rush. 

DlSCUSSlON. 

The PRESIDENT congratula ted  the Authors  on this  very in teres t ing  
paper, and felt  tha t  i t  mus t  be a source of gratif ication to Dr. Vaughan  
to see t ha t  his classification, founded upon s tudy of the Bristol area, 
was being applied to an ever-widening tract.  He  was interested in  
m a n y  of the  s t ructures  which had been projected on the l an te rn-  
screen : they  certainly reminded him of s t ructures  seen among the  
knoll-l ike masses of l imestone described by Mr. Tiddeman in 
the West  Rid ing  of Yorkshire.  

Mr. G. W .  LA~IPLUGJZ, from personal experience of the section, 
hear t i ly  congratulated the Authors  on the i r  success in in te rpre t ing  
its intricacies. The classification of the Carboniferous Limestone in 
I re land,  based hi ther to  on li thological characters,  stood in much 
need of revision under  modern methods of research. The coast 
between Rush  and Skerries offered the most  favourable section 
known to the speaker for the  first stages of this  work ; and he was 
delighted when  Dr. Mat ley  undertook the task, being assured tha t  
valuable results might  be expected. The present  paper just i f ied 
this  expectation, and promised well  for the  fur ther  results  to be 
obtained from the  remain ing  portion of the section, between Lough- 
shinny and Skerries. He  par t icular ly  hoped tha t  this  fur ther  work 
would demonstrate  beyond doubt whether  the Rush Conglomerates 
and the Skerries Conglomerates do actual ly  represent  two dist inct  
and widely-separated horizons, as Jukes  believed, since on this  
mat ter  the in terpre ta t ion  of the s t ructure  of this Carboniferous 
basin largely hinged. 

Mr. W. A. E. USSnER though t  tha t  the photographs exhibi ted  
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furnished an excellent object-lesson in rock-structure, and suggested 
such constant repetition, that  he wished to ask whether the thickness 
assigned to the Rush Slates might not be exaggerated. The nodular 
limestone strongly suggested the folding of thin bands on their axes 
of contortion and in-sheared with the slates, l i e  also commented 
on the apparent passage of limestone in beach-reefs into slates with 
chert and decomposed limestone-bands in the cliff, as suggestive 
of the sudden thickening of limestone-bands, and this tended to 
deprive lithologieal character of some of its value as an indicator 
of horizon in the Carboniferous System. 

Dr. :F. A. BA:r~ER enquired whether the term A v o n i a n  was 
intended to apply merely to the Carboniferous Limestone Series of 
the South-West of England, or whether it  was intended to denote 
a division of Carboniferous time. I f  the latter, then how was the 
term to be justified when there already existed a 'Bernician Epoch,' 
including the Visdan and Tournaisian Ages ? 1 

Dr. VAVO~A~r thanked the President for his kind remarks. In 
reply to Dr. Bather, he pointed out that  the term A v o n i a n  had 
already been defined in his earlier paper dealing with the Bristol 
sequence. 2 As a stratigraphical term, A_voniaa denotes the whole 
series of deposits, of which the zones from Gleistopora to Dibuno- 
2hyllum are the constituent parts. As a necessary consequence of 
its faunal basis the term is also an index of relative time, and 
Av0nian time at any place denotes the time during which all the 
zones fYom Cleistopora to Dibunophyllum were being deposited at 
that  place. The introduction of such a term satisfies a long-felt 
want,  seeing that  ' Carboniferous Limestone'  lacks all definiteness. 
In  the South-Western I)rovi~ce ' Carboniferous Limestone'  only 
denotes a portion (and that  a variable portion) of the sequence. 
Outside the South-Western 1)rovince the use of the term is hope- 
lessly misleading, since i t  suggests a correlation which is often 
entirely false (for example, the ' base of the Carboniferous Limestone' 
may be a deposit of Dibunot~hyllum-age ). 

Dr..-M:ATL~Y stated that  he had invited the at tent ion of geologists 
to the peculiar stratigraphy of the limestone-bands in the Rush 
Slates, as he thought that  they might throw some light on the 
structure of ' l imestone-knolls ' referred to by the President. l i e  
hoped,,before long, to complete the examination of the coast-section 
nearer Skerries, and then he might be able to ascertain definit, ely 
the horizon of the second conglomerate near that  locality, which he 
thought at present belonged to a horizon higher than that  of the 
Rush Conglomerate. 

In  reply to Mr. Ussher, the speaker stated that  the thickness of 
the beds as shown in the vertical section was thought to be approxi- 
mately corrects; but, owing to ~he obscurity of the dip in places, 
some modification of the estimate given in the paper might be 
necessary. 

1 See ]~enevier's ' Chronographe G6ologique,' 2nd ed. 1897. 
2 Quart. Journ. Geol. Soc. vol. lxi (1905) p. 264. 
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