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ABSERACT

Early #&oz*l-: yolating o the IGacombe Beds of Noxth Deven is
reviewed and it {8 shown that many problems remain unsolvad, for
sxample., the age of the bedsa,the stratigraphical succession, and
the structure, The coasiline batween Combe Marin and Hfracombe
has beeﬂmﬁpy—ad on the scale of 50 ins‘r: i mile, and 1%. is found thag
thare ave ‘czﬂy two imporiant Hmestone developments, each about 30 feet
thick; the lower i the Jenny Start Limsstone, which is of Upper
G‘m}etian age, and the higher lg the David"s Stone Limestone of Lower
Frasnian age. There are {wo other thin, but mappable, lmastone horizons,
ezch batwaoon 2-5 feot thickh: these are the Rlllage Limesgtone {about
200 fost below the Jenny Start Limestone), and the Combo Miasin ©
Bc:aac‘h ‘Limeétone {iving between the two mzin ones).

N, W.~8,5,. dextral tear faults, probably of Eertiafy aga, and
B normal and reverse sivike fauits, -prbbab}.y related to an carly
orogeny, dizplace the strata. The faults, combined with i:hév@r»ry intanse
folding, have resulted in numercus vepstitions and occasional ognissﬁ.oné
in the lceal succesaions, The full succession between the Hangman
Beds and the top of the fifracombe Beds 1s summarized in tabulay foxm,

~ ‘Tho second past of thiz thesis is a dotalied study of ihe‘gem}.
faunz, Including & complste morphologleal study and revisicn of the
genus Metriophyilum, § i species of corals be@cmging to 23 gonera

are figured and descx?_éigeda OFf these 20 are now spaciss and many aze
racovded for the i’ia'si;!wne in Wozth Davon. The coral fauna ostablishes
the age of the main limestones with mederate certainty, but the inter-
vening beds are unfossiliferous and it is, thevefore, impossible to
draw abgsoluie boundaries. .



PART I.  STRATIC ‘mmf CAL RESEARCH TN NORTH Dr:vow .

 INTRODUCIION o e
. The history of xesearch on ihe ro"} s of North Devon falls into

thre@ well-marked pnz‘iods. Untsl 1805,, geo}oqlcaﬁ aescmp’aons wem
in the broadest possible terms and little was umevstood about the- _
relative ages of the rocks. The. calcareou slates and limeato-u-:-o now -
. known as the l’l.crac:ombe Beds Were dlSt’ nguished from otber cholcgies
- at an early date hmvever {e. g Vdncouver 1808) and t‘ney wera ass igned
to 'lhe Gr«auwac,ke or uanshion Seriea (Bergex 1811).

Tho second period starts wi\,h i.he papaers o; Sedgwick and
Mur cniaon (1 835 e ) who suggested a .:iratig“aphlczal uecesozion
 and es tablluhﬂd (:he Dcvoman oystem. :.here wem subsequent e

vattemptv £o chanqc the relative order of "UCCOSaion (e-c=-}'ukes 1865
| and Hicks 1890), but most geoioglgts were p;epaz'ed to accept it.

The boundaries of the main. Iithological umts were later estabhshed
‘with more precision and conelations made bameon the Old Red
Sandstone and Davoman rocka both in Britain and ¢n the continent.

. Tho third pertod is concerned with the detailed..,ubdivisxons of

each of the main li‘chological units but progre 5 has been slow for
5 'l:wo main reasons. (a) The utructure is extremely complem. as a
ult of folding and ;aulting partxcularly strike faulting. (b) The
. tectonic aeformation has re.,u]ted in the distortion or complote :
| 'obhteration of any fos sils which may once have existed. The | |
comphcatiom of the strur*ture Wwere not anpsecia?ed by ¥ most wcﬂ‘.ea,s -

in the la"*t cmiusy {Ghampemwme 3879 vas an exception) and them



RS littlo rewa#d for the painsiaking v&o; naeded to study ‘Zho demds -

~of the fauna, Valp'y (186!)) was the first wr‘iiosr to give a de mle«a

" sueccession for the. ﬂirzcombs Beds, but ii: wzw a serias of papers by
Evang (19127 ) vmﬁch ma*’ked he. wal. atart of the detailad subu :
‘division of that format 10"1, 8o vnrmmx‘dmg were the resu!m obtained
by Evans that no dew“eu deseription of the Il fracombe Beds has
boen puhnshed since his as%: contrlbut,on in 1829, |
Poyicd I, EARL!’ PTSE@RF'HLS t> 183.; :

ufmdgmphicai msca:.ch in’ Davmfzht"e mmy bo i*z"ﬂcad brac'l: te ﬁm

- baginning of G}ze Nmimm.h (*em,ux‘y though the 3ar1ieot writers were
ccncamed with g@nemlluea embmc.im;r the geologv of the who}.m
South~western Peninsuje and 1 was not unbi‘ "he middlie of the.

- r'entuy uhm papgxq bomn 10 appear spnc'*fmzl?y on the str"ticrxaphy

of. T\Tor‘ch Devon, e ” ,

A’f i,he end of me ciqhteenth c'er‘tury rocks wers classiriad in\co
‘Frimary?, °Travzsz<:£m‘ am ecmd:mr‘ . and ihe term nguw'qcka
was used to descri.ae bluu.F..S Within the °’f’mnsiticn° mcLs {ses
.‘ehrnan 1/56 ancl Wem@ 1/80\ In 1811 Berger, madmcg a paper

before the recer ntly Lomad C%oolog*ca? Soclety of London app‘ibca
the vmﬁri ‘grawvacke’ to the slates and sandstones of .?Jm*on’

¥} give tho neme grauwacke to a reck composed of
separate siliceous particles united by an argillncoous.

cement with a litils magnesia and lron, ... Though
formed by mechanicsl procipitation, grauwacke is

-one of the oldest of the secondary rocks... it is
divided into fwo spacies ¢ COmMMon gmuwu.""s and

, gmuwackn slate.” o

‘"’he iimeswngv c€ D@vun are P’sf' ev'reﬂ io es . mnomon pocks



and thus it seems that Berger regarded them as clder than his

grauwacke rocks.

Vancouver 1808. Vancouver (1808} produced a map chowing the

distribution of limestone in Devonshire. His concern was not
primarily geological bu¢ he paid some attention to the distributicn
of the limestones because of their value to agriculture - most of
the Devonshire solls being deficient in lime. His map shows two
bands of Hmestone in the lifracombe~Combe Martin area, but he
clearly did not regard them as part of the sedimentary segusncs
for he referred to them as *velns® and stated:

1L they seem embedded in the shillot and stratified rocks
of the country®. '

He states also that the limestone

nowhere pariakes of the regular dip or inclination of
the stratum in which it is embodied. ... The lime rock
is found without any regularity or order cavs that of

the course it holds with the common strata of the hills.

Vancouver probably mistook the cleavage for the bedding in the
slate€ and he did not detect the contoried nature of the bedding.
Vancouver’s map shows two limestone bands running across
North Devon, The more northerly, in iis course belween Samson’s
Cove and Combe Martin, 1ncludeé most of the limestone outcrops
which were ezﬁtensively quatried during the last century. Eastward
from Comba Martin it 15 doubtful if any limestones ever existed
along the band shown; most of the area across which it pacsses is
occupied by the arenacecus succession of the Hangman Beds. The

more southerly band includes no massive limestones though the



slates are slightly caleareous and contain occasionzl, very thin
{1%« 2"} limestone bads. It is interesting to notice that this southern
hand follows a very similar course {o that of the boundary between
¢he Morte Slates and Iifracombe Beds as mappad by Stherldge {1667)

and Hall {1867,

Smith 1815 . Willlam Smith's map {1815} shows a threzfold division

of the rocks in Rorth Devon - *Killag® {slaty rock), ‘Red and dun

sione® {sandstones). and *Limestones’. The limestones ars shown as
lentioular outcrops Iving entirely within the killas; the map also shows
limestone occurring Scuth of Blackmors Gate, West of Challacombe,
and North-west of Simonebath. At the present time there arve no ime-
stons outcrops in these areas, bul several weiters in the last century
refarrad to lmesiones cropping out in these Jocalities, and it sesms
likely that the limesiones do in fact extend further Zast than exXposures
at the present time would suggest.

The boundary between the dunstone and killas on Smith’s wap runs
Southweast up the Umber {Combe Martin) valley and then trends
eastward through Parracombe. This is in close agreemant with the
Hangman CGrits~il&acombe Beds boundary as mapped by Etheridge {18587)
and accepied by most latey workers; the only significant difference is
that Btheridge places tha sandy beds {=igster sexles {Evans 1922)) In

his ifracombe Beds.

Convbeare 1823. Conybeare (1823} proposed a fousfold division of

the yocks in Devon and Cormwall - the Granite, to which he dees
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not assion a stratigmphical position, and then, in ascending ordar

v

Jand sicte

£ay
m

A

w  voe .
I Inferior sisis

o2

upsrior siaie
his ziassification 1o based largely on the mineralization of the rocks
together with assogiated Intrusions. The Inferior Slate, for exampls,

is salid to he "cupifsrous and stanniferous® and to include elvans and

groenstones. The Supericr Slate. on the other hand. 1s identified oy

-~

bolng without elwan dvies but 2bounding much mor2 in greenstone
and in dark coloured limestons: iv is spoaringly metsiliferous,

containing ne tin, but is mors sroductive of iead than the Inferior
Blate: it alzo contains cocesional opganie vemains, From the Sand
Slate wmetalliferous veins are completelv absent, and K5 lithoicegy

is ssid o b2 gensraliy a conglomerate or sandotons, siteynoting with

"tender slate® and cmw'lomily associated with coralline or shelly
limestone,

Bf;‘ff;i‘i., ‘L'&ﬁ’u RBease (12334 objectad to Conybeare’s YInferior” and
‘Supericr’ ferminology on the arounds that they are “too theorstical
when stz',na ofxen dip in opposite directions towards each other®.
Ho clagsified the ronke (principally with refevence o Cornwall}
as foliovrs:

2 Calcareous Sovies

1 Porphyritic Series
The ‘Porphytitic Series' in that portion of the slate in which

sldspar rocke and porghyries sbound. It is, therefors, ithe

A.
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approximato equivalont of Conybeare’s *Inferior Slate’. The
“Ca'eca recus Scries? 4s gaid to include all the schistoze group of
Frimagy ‘onkm in which "eslc spar is a feguent constituent and

which aigo altcmwte—: Wi h Mmestone®.

- Pariod "'; 1835'- 1900 A RE'LA.C N"‘ UCC:FSQION ANT) A GEOLOG TCAL
RGE I8 EST ABLJ 172:."') .

Sed dAered, 35 and Mumh*sm 18”69, Tma compie}’i.,ies of the ¢ tsaticrsaz;-hy

and structure of Devon and Conm 15 only alicwed the early warkes s

.-

to make a geheralided clag sificatlon of the rcckeand it was a

'-%'&znendoue contribution dwt 9 dc;tr 1c1; ‘and‘?\/'ﬂrrjhﬁscn made when ‘

they 'oa"a:)'inr*ed the foﬂowm sm'atigrmhi::al nuses Nc;“’
‘ :e*»mnn io':mho" A’a u’l e mwomdox REY Q@TODi ion that the Cul

recks lav in a great: s vnc' ine ena were the e m.ivalenﬁ of ";he

Carborifercus rocks © Dmh Wale su
_ Modora terminology
6. (m,‘bmmﬂws squm of Ijovcfn hiro , - oeCulim
5, Lower Silurlarn rosting with cmua"m&*v - =Pilton & Boogy Beds
on the following: ru _ - .
4, Groonish & lead coloured roofing siate - =Morie Slaie &
- with sandstones & micaceous fagsiones - Plckwell Dowrn
- in the uppsy paris | - Sandstone
3. Caicarecus slates of C’omb Biariin & =Iifracombe Rads
- Iliacombz A B :
2. Hawd thick bedded red sandstone & red - =Hangman C mi..‘."
- micncecus flagaions - ~ :
1, Slaty rocks with a vest abungdancze of sLynton Beds

cron nic: 'er ains
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Thev were misiaken in suggesting a Lower Slurlon ege for the rocks
vnderiying the Cesbonaceous Svatem but this error wag cowrantad in
1840, Thelr sucosssion iz silll éccep’mb&e o the majority of worliers
in Noyth Devon. Taey placed the *Slaty recke® {=lynton Beds] at the
base of the succession and egquated the E’omlané and Hangman Crits.
it 15 interlisting to note that, while the formations now fermed
the Lynton Bads, the Hangman Grits, and the Ufracombe Beds are ald
ragarded as separate uvnits by Sedgwick and Murchison, those now
termed Morte Slates and Picktvell Down Sandstonse have been
grouped together in division 4, and the Pilton and Bagay Beds are
placad together in divigion 5 {sec compayative table above). Laver
workers have regarded the Movie Siates either as a separaie formation
(o, g, Pnillips 1841, «theridge 1867, Brans 1919) ar have grouped them
together with the clates and limestones of the iracombs Beds {e. g
Willlame 1837, Champemcwne 1878, Ussher 1879). Alsop, with
regard to the iifracombe Beds, Sedgwick end Murchison state thal
the bads have Ya great eggregate thickness®, ars “abounding in
organic remains® and Ycontain at ieaa‘r. nine distinct vibs of lims~
stone®, These cbservations eye yrepeated in thely paper to the
CGoological Sceiety soad in 1837, but not published until 1840 {1840 j,
- and it is stated that thie group can easily be {raced inland “espacially
with the help of the calcarcous bands®. This is a romarkable state-
ment in view of what ¢an be gezn at the pressnt tims; the Mwmestonss
are a‘eﬁd&ly followed betwesn Ilffacombe and the Umber valley, but
ezstwards from there, they appear to die out complately. Thelr map

shows a double band of lenticular limestones between Iiffacombs






The lower limit of thelr Calcazscus Slate Systom (Group 8) i clearly
taken bolow the °Stpingocophalus Limesions’{Bvans 1922) of Wild

Pazy Beach, for they wrotet "The first bedd are coazse and silicsous
and contaln fragments of large heari~shapad kivalve shells”, The
upper lmit of these calcarsous bads la not cleurly defined but it
" must be taken West of lifracombe since the authors mention “thin
Hmestones made up of erincid fagmenta® from West of lifracombe,
Although the Limesione bands shown on the section age probably
not intended to corvespond with actﬁa.. ituesions bands, it is cleag

"

that the authoss xagazﬂm ¢them ag ienticulay and in no way rapstitions

-

of the same by

Witliams 1837, § the Beitish Asgociation meeing the zams years (1837)

the Rev. D. Williame gave o euccassion for the rocks of Nerth Devon
which ie similar 20 thas of Sedowick and Muchison but diffess from

the lattor in some impostant aspeectis.

P
13

v Sedgwick &
Murchison
9. Floriferous & culmiferous sandstones &
CULMIFEROUS shales + anthracite
8. Wavellite schistus & limestones, the
former cleaving into parallelograms
7. Trilobite slates - abundantly fossiliferous Group 5
6. Woolacombe sandstones & purple slates -
containing fossil wood & plants Group 4 (in part)
5. Mortehoe quartz & roofing slates &

subordinate limestones Group 3 (44, in part)‘

GRAUWACKE 4, Hard red siliceous slate rock of Trentishoe Group 2

3, Linton slates & limestones with arenaceous

slate & conglomerate bed of limestone

pebbles Group 1
2, Poreland & Dunkery sandstones

Doddington & Overstowey limestones

Foreland & Dunkery sandstones
1. Cannington Park Limestone
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The successaion gontains some errars (for example, the position of
the Cannington Park Limestone, which was shown by Wallis(1924)

to be of Casboniferous age). Williams was the fiyst worker, however,
to place the Foreland group of sandstones at the base of the sucosssion
below the Lynton Slates {Sedgwick and Murchison had regarded them
as younger - see section above), In this he was followed by de la
Bevi1s (1839) and most subsequent workers. It is also significant
that Williams did not recognise the Combe Martin and lifracombe
limesiones ac a sepatate unit, but merely as a minor calcaraous
development within a dominantly slate succession. Although few
workers have followed him in this, thore is much {0 commend the
interpretation, as the slates of the lfracombe and Morte Beds are
essentially gimilar Hthologically and there is no readily distin-
guishable break: the limestones ocour only in the lower pasts of

what are at present termed the liftscombe Beds.

Regarding the uppor part of his succession (1. 0.beds 8 & 9),
Williams disagrees with the interpretation of Sedgwick and
Mugchison that they are the equivalents of the Carboniforous rocks
of Pembrokeshire. He expresses the opinjon that the Culmiferous
rocks cannot be separated from the subjacent rocks of the
Grauwacke series "either by mineral characters, rdlation of the strata
o organic remains*(Williams 1837). This is the fiyst exprecsion of &
disagreement which was neves resolved and which conétant!y h
appeared in the subsequent papers of the two pasties; Williams

- pezeisted obstinately in his opinion despite everwhelming evidence
to the contrary on both palacontological and stratigraphical grounds.
(Willtams 1839, 1842, 1842b, 1846) = sea-hppendint
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Weavey 1848, In 1838 Weaver published the following successions

{8. Culmiferous chales
COAL MEASURES \7. Wavellito schistus and limesione
6. Tilichite Slates
5. Woolacombe Sarmdq%onesg flagstonas

and slates
TRANBITION 4. Morte Slaios
SERIES 3. Trentishoe quesizy slates and sandstons,

including the Combsa Martin Limestone
2. Linton Calcareous Slates
1. Porxeland Sandstones

Weavar concluded that “the stiata from 1 to 6 balong to & system
distinet from that which inciudes bede 7 and 8, the formaer
constituting a peculizr ttansition group and the latter belonging
to the true coal measures of England, the old sed sandstone being
aions wanting®. Inthis he agresd with Sedgvick and Murchison
it saparating the Culmiforous series fzom the Trangition or Gravwaoke
Group, but he follewed Williame in placing the Foreland Sandstones
at the base of the succession. He grouped the Combe Martin
Limestone with the undeslying grits and presumably included in his
Morte Slstes gll the slaty zock which ococurs above the massive
umesmnaw

it i3 clesr fiom tho exivact quoted above that Weaver had no
thought of his "yeculiay transition series” being the equivalent of
the Od Red Sundstone. He algo claimed to have detevted unuon~
formity betwoen the Trilobite Slates and the Wavellite Schistus, Tt
would seem, ﬂ:eéeicmee {though not exprassly stated {a his paper)
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that Weavaer would have placed the Old Red Sandstone between his
Culm and Transition series.

De La Bache 1839 In 1839 tho repost of de la Beche on the geology of
Comwall, Devon and Someyrset was published, and althcugh he does
not give a table of strata, it 4s possible to infor from the text that

the author recognised seven subdivisions in the strata of North
Devon. it is essentially the same sucoession as that given by
Williams {(1837) in that the Ilfracombs and Combe Martin limestones
are grouped with the overlying (Morte) slates,and the yeddish sand-
stones of the Foreland area (Forsland Crits) are placed below the
'CGey Beds® (=Lynton Beds). The following table summarizes his

views:
Carbonaceous Daposits

7. Shales and grits with fossil plants
6. Arenaceous beds with nodular limestones
near the top
5. Ayvenaceous bads with some argillacecus slates
4. Grey slates with some grits and limestone
bands in the lower parts
3. Reddish sandstones
2. Gpey Beds
1. Reddish sandstones
(Da la Beche 1839)

De la Beche finds it more desirable to use this non~-commital
nomenclature than

"by prematurely assigning thom namas supposed to magk
given geological epochs, assist in prejudging or retard a
correct view of, -tho place they may be sventually found
to ocoupy in the great series of European sedimentary
deposgits®,

Ho-wars—howeverr—of-the-opinton-that-there-was a-simple-upward
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He was, however, of the opinion that thers was a simple upward
succession of the beds between the lowest sandstones (Poreland
Grits) and the shales and grits with fossil plants and, further,
that there was no unconformity between his Grauwacke Series and
his Carbonaceous Daposits.

“On the contrary®, he writes, “"we constantly find a passage
of the one system into the othey, so that in oxder to defins the
imit of the systems upon the accompanying Ozdnance maps,
it has been necessaty to take a mean distanve botween the
matked poriions of the two wheps they join each ~ther and
there trace an imaginary line for the sake of convenience -
one nevertheless which nature has not traced".

Sedgwick and Muschison 1833, The publication of de la Beche’s roport
immediately provoked & spisited paper from Sedgwick and Murchison
(1840b) in order, as they put it

"to state immediately and concisely what our views have
bean and what they are now, in order that our scientific
brethyven ... may have it in thelf powst to draw a just
conclusion as to the part we have taken in the new
clagsification of the rocks of Deveon and Comwall, ©

However, the importance of this paper lies not in its attempt to
establish the provious wosk of ite authozs, but in the fact that for
the first time the rocks of North Davon are assigned to the Devonian
System and are no longer referded to indefinitely as "Grauwacke’ or

fransition® serfes. The authors wslte thus:

“So long as we ware unprovided with a typlcal suite of
foasils from the older system of Devon, it was impossible
%o propose for it any nams; but now having discoveped a
great many of its fossils, and that ¢oo in pegions wherein



. %the red ayenaceous charactor givés way fo the slaty impsess
- .and & very different minesal aspact, the necessity of adopting

a new name bacomes apparent and we propose the term

‘Dovonian Systen’ as that of all the graat intermediate deposits

between the Silurlan and Carboniferous Systems®.

The new Devonian System thus held the same stratigraphical

position as the Old Red Sandstone and the authors regarded the ons
as a lateral facies equivalent of the othar. Already, in Pambroka=
shive, they had noticed & lateral variation in the Old Red Sandstone =
“¢the concretionary limestone disappears and a hard brown schistose
rock roplaces the soft marly and large tracts are occupfed by yellow
and gray haid siliceous sandstones”,

In a more detatled paper to the Geologionl Booisty later the same
year (1839) (Sedgwick and Murchison 1840c) the two authors amplified
thelr views outlined above. They made no change to the succession
given in 1837 (Sedgwick and Muschison 1840q1.e. the Poyeland
Grits and Hangman Ciits are still equated. Thelr erzor in regarding
the Filton and Marwood Beds as of Catadocian ags is corrected,
though they suggested the possibility that "the lowast rocks of the
tw? countles® (1. &, Devon and Cornwall} ., ,belong to & st
lower system® (than the Devonian). A faunal lst for Noxth and
S8outh Devon is includad in their papes, but this is discussed
elsawhare; it was the first such list to bo publishad,

The faunal list was laygely the work of Lonsdale, and Sedgwiok
and Murchison (1843’ admitted that they owed much to his palae-
ontological labours in recognising tha true position of the North
Devon succession, Lonsdale's work (1840) was confined to the

18
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limestonas of Bouth Devon which Sedawick and Mwchiaon had
already comreleted with the Combe Martin and lfzcombe lime-
stonas {Scdgwick and Murchison 1840a) Lonsdale showsed that
the fauna from South Devon had an aspsct Intermediate betwsen
that of the Silurian and Carbonifercus; this fact, togather with the
correlation of the Culm and Carbonlfercus rocks {(Sedgwick and
Murchison 1836} and the recognition of the stratigmphical
sagquance in North Devon, was sufficient evidence for Sedgwick

and Murchison to egiablish the Tevonian Synian.

Philiips 1841, In 1241 Philiips recched concluzions similay to

shose of Sedowick and Murchigsen and Lonsdale aflor 2 ctudy of
all the known foscils from Devondan socke (Phillips 1841). He
also gave a shatigraphical succession which was simllar to thas
of Sedgwick and Muschison excep: that he included Groups 4 and

5 of Sedgwick and Murchigon in his Pilton Group.

6, Carbonacaous Sroup

5, Pilton Croup = slates, sandstones, thin limestones
4, lorthoe Slates - unfossilifegous slutes

3, lifracombe Group - siates and lmaestones

2. Maztinhoe Group - grits and slates

1, Linton Group

Ho was most cautious, however, in using the new tenn ‘Devonian’
so donots a svstem oquivalent {0 the Old Red Sandgtonae. He
abandoned the term *Cravwacke’ completely, but usually refored

P

to the ‘Worth Devon Berles® or "rocks of Devonian {yoe®.



Shagpe 1853, Shatpe also found it impossible to accept the

conclusions of Sedgwick and Murchizson and, like Willlams,
placed the ‘Devonian System® betwaeen the Old Red Sandstone
and the Carboniforous {Shavpe 16853). His opinion was based on
the Belgium succeasion wheye yocks of Old Red Sandstone facies
coour below a marine suctession with abundant reef limestones.

"It now becomes unnecessary to force the O.R.8. of
England into a parelielism with the schists and lime~
stones of South Devon as was done in 1837 by M.
Lonsdale, Prof. Sedgwick and Sir R.I. Murchison.

And our Old Red Sandstone appears on a parallsl with

¢ho Belgium formation of red sandetone and conglomeraie =
the poudingus, psammite et schiste youge of M. Dupont. ”

-

~ Sharps’s corelation table seems to be based on nothing more

A substantial them iithological considerations but it is glven helow

in full as it was the fiyst attempt to ostablish Devonlan comrelations
_outside the 8. W. of England.

Systeme houiller Coal Measures
Limestones with productus,etc. Upper Carboniferous Limestone
Sandstones with anthracite Carboniferous Sandstone of
Derbyshire, Shap,etc.
Systeéme Condrusien Lower Carboniferous Limestone
Lower Limestone Shale of North-
Limestone and shale umberland & Scotland, & the
Culm of Devonshire, incl. the
Petherwin & Pilton Beds

Limestones of the Eifel South Devon Limestone
Systeme Eifelien Schistes - occasionally calcareous Shales & schists below the South
Devon Limestone
Red Sandstones & conglomerates Old Red Sandstone
Ilfracombe & Linton Serles
Systeme ahrien Grey & red psammites & schistes {Sandstones & schists S, of Plymouth
Systeéme Coblenzien Grey schistose grit ? in South Cornwall

Systeéme Gedinnien Red & grey sandstones Tilestones of Upper Ludlow

20
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Ag far as the English succession is concerned there appears 1o be
1o regard for sizeiigraphicnl or Sunal reiationshins betweon the beds
Serles from North or Scuth ?{)evon ere Included &t sandom in tho table

50 long as the lithologios maicked those seen in Belgium,

Fengolly 186;.., Fengelly {1862} joined Williams and Sharps in

ng osing the corpelation of the Old Red Sandstions and Devonlan rosks,
and he bascd his opinion on ver shrate remaing. Fhillips {1841
rocorded a geale of Zizipfiqyzzvchﬁuv.fmm the Mendfoot Beds, while

Pcmsll"f r:of'mw_w Q3. M y(ﬁ_ c q & uc@mr:l . both of which occur in

TSI T

tho Un"m O*Sd Red Sondst m of Scofing ':29 Pongally, thereiore,

z‘ammr & “hﬂ Meadficot ma“ oo ¢he cquivalient of the Upper Old Red
and stons of Seofinhd . a ) hhﬁ succcasgion above he Meadico: Beds

‘ fwnieh ..Mlltﬂbt ﬁemw 2li the ix oninn ¢ st‘i'om of Sedaiwrichk and

- Ixf Gh ohison) o5 o m )i.mug e O3 92 Red 8a hdSr,C‘.s s age. He summed up

his cm‘r"m"iosr.s as %f,smvs'

EThere are in i M.eam and (,o"mva?l no ?emcseuwt“vocs of the
Towar and Middic Oid Red Sandstone rocks of Seotland, but
the lowest ( (i ma‘oaici:mm) bads of the ’r‘oz'men are on the

T eTE Y R2es LT 'r.x:u o

horizon of the Unp D*w. ion of the lattar, ¥

However, 1t must he no’wd that even if those identifications are

corract (aad it has beon found impossible to irace the origingl

spenimens } 1 only osiablishes the age of the Meadfost Beds, and
would raise greet complications regarding the Scuth Daven strale

‘ gﬁaph; Inco many subssiuoent 1weskers {:3,';;,7‘33@4 loton 12589 Tayilor

1950) have clezily demonsitated the Middie Dovonian age of the
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South RDeven limagtencss. In any case, the progsonos of these two
fishoe does not esizblish the age of the North Devon successgion

_aines no direst comelation has haen mroved.

Salter 1863. During the same mesting of the Brivish Assoctation,
Salter presented a much more gignificant paper (18637 in which he
claimed to show that the Lever, Middle ang Upper Ravonian rocks
were the equivalent of the Lower, Middle and Upper Old Red

' Sandstone respactively. He showed thai there wae an incoming

of a marine fm;na in the Uppsr Old Red Sandstene of the Scuth of -
Pembmkeshimp‘ é«izd that this fauna was essentially similar 1o that
coeourring in the ,YJ’pp@S‘ Devenian roecks eof Novin Davon {i.e@.the
Lower Pilton and 'Mamvmfi Bads) .. This suggesiod coralation 1s
discussed moye fHlly in arother paper later thai yoor (Salier 16853b)
and grester details of the faunal similesities ore given.

By ihis time most ‘mth“:.ers on North Davon were content 0 accent
the suvccession of Sé:dgwiél; and Murchison v;ith only minor mode
fflcations, i any, ond these usvally involving a change of nomen~
clat e*’athox than a chéng;-s; in stratigraphical clessification. For
erample, @ shork papar 251'"‘3""’&31 10 the Exeter Naturallsts Scclety

{1065} gava the following svcoossions

- PitEn Beds
{ Magwoed Zone
_  Mogthos Greup
NORTE DEVORIAN | Ifacombs Grounp
' Wiagtenhoo Bads ‘
Lynion Zons

Foralnnd Grovn
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Thie brackets {which ave Hall’s) suggest that he would place the
Morihoe Beds {presumably including the Morie Siates) with the
Upper Devonilan, though thers is no indication of whers he would
draw the line between Middle and Lower Davonlan. The Maswoed
Zone is separated for the fivst ¢ime from the Pliton and Morichoe
Croups, and Hall fcllowed do 1= Beche and Phillips in placing
the Foreland Croup balow ¢he Lynion Zone,

Hall {1867) published a smail scale map of Morth Devon

showing rather c:‘?iaggamm&?*aauyg bt for the first time, the position

't

and exzent of the main divisions given above. £o fras the lfscsmba
Croup is concernad. he gave very m;z czplanasion for the position

of the houndagles. Fhe lowsy houndary in Wild Peay Bay is

5

-t

i"

3y

fede
1]

2]

obvious Mihologizal one o ke, as there i

apid change Fom

4

assive sandetones of the Hangman Sorles to cnleeresus shales,
The uppey boundary appesrs to he & very arbitvary one as it is teken
within a succession of siatzss which show very Mitle Hihological
variation throughout thelr thickness., Hall later attampted to
justify this boundary on two groundss (a) The Morte Hlates, as a
whole, are finer and more uniform in texiwe (b)"in the lower part,
limestone bands ocowy, while the upper half is chamacterized by

the absence of any Umestone® (Hall 1879, p. 180}

Jukes 1855. In the same vear as Hall published his frst succession
AT PN

of ‘he North Devon otrate (1855), a major atiack was lavnched
against what had now bezome the crihodox interpretation of the

ancenssion. Afier becoming familias with the Lower Carboniferous
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rocks of Southern Ireland, Jukes made a visit to North Devon and
convinced himself "that the rocks of North Devon belong partly to
the group oalled Carboniferous Slate of Ireland, and partly to the
Old Red Sandstone® (Jukes 1866). Jukes explained the succession
by postulating a great E-W &.-.ult,, reaching the coast at Woolacombe
and striking across North Devon somewhere near the villages of
West Down, Bittadon, East Down and Challacombe. This, according
to Jukes, caused a repetition of the succession and hence "the rocks
of the north coast, the Lyniton and the Iifracombe Bads, will be
placed on the same generel horizon as these of Baggy Point end
Barnstaple, and the clagsification of the z;ocks' of Devonshire will
assume the same gimple type as thoéza of é@&*}:o wvigi~

3. Coal Meacures .
2. Carnoniferous Slate or Devonlan Peds
5. Old Red Sandsime e

{Tukes 1865qp.'147)

Jukes gave three reasons for his hypothesiss &

1. The vast thickness of rocks ("at least 25, Gﬂﬂﬁ') which must be
assigned to the Devonian yocks if repetition is not admitted

2. The Mthological similarity of the Lynton Beds with the Carbon-
ifercus Shales and the Pickwell Down Bads with the Old Red
Sandstone of freland ~ to qguote Juke’s own words "the rocks about
Lynion were precisely identical in lithological characters with the
lower part of the Carboniferous Slate of Ireland® (Jukes 1865b) and
“she non-fossiliferous grey slates which lie above the Lynton Beds
are also precisely ke the non-fossiliferous perticn of the Carb-

-

cniferous Slate of the county of Cork®, (Jukes 18654
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e

3, The fmuns of ihe Lynton Bade and the Cark

Ireland wa ?faueve@ oy jfn.:' s to he essentia
18

jukes pointed out { ‘
hetwesn the Old Red Sandstons (L, ¢ Pickwell Down Beds) and these
appare u,iy lower rocks {1. . Morte Siates) to be seen”, Hs reralled

aism that in places aear Oork and Herry it 4

possible to penatyate

S
190, 000-12, 000 fsot down into the Oid Red Sandsionsg but without

any sign of the grey slates such as those ab 34 gombe o Lynton.

He recognised, however, that "there i:; a gond deal of differance

in the assemblage of fossils that comuy in difforent tonslitdes®

w3
K] [ [ R ) [ U 1 L I DU RN S e o G o
fi. @, Lynton and Iaco el but was willlng to acocept this merely

¥ 1. 3.0 07 T8 ooy ande o~ Pa 4 g T 7 4 .
”l’bc‘wo c: mf-fev::;rg el «,am spegies which 1 baileve
g 1

o6 whether they contain

"».:f:d f:‘nf*u'ﬂ.ax sanhetonss oF
» most common and abundant
8 ig o br? of no iitle
gignifinsnce that mmtﬁ i nctall, of ith ess ipecies
oucur also in the Gal neniferouns Limssione. '

Jukas does not list these “common spec @a3% hut his remazks oould

well apply to long range spacies with Mitle or no st ratigraphical

T was not until 1867, in a grivately published paper, {(Jukes 1867),

that Tukes gave any e 1 evidence a:.,u r his supposed favlt, and even

then, bis evidence i meagre. MNear Wiveliscomba. “¢he beds are

T,

a gocd deal disturbed and crushed in the way thit beds ofien aie
58w

near 8 great disiogation, ¥ e goess on t0 S3Y that there |



ground with numerous spwings along the sivike In the zame nelg
v ! o 9000 $i0 Fmewh e oy 3% 4 ? 4
hovrhood. De la Doche {(1839) in fool recognisad a small fault

along this zone, hut Tukes recskoned that it had o hrow of about

4, 000 feat to the North. HNowhere elce ¢on he give any positive

evidenge of faultlng, and i is particuiodly gignificant that there
iz no sign of It in the coast segtion batwesn Morls and Baggy
Folnta,
in 1866 Jukes had rend 2 paper baforve the Geological Scolety

of London in which he re-iterated niz idea that & concesled fault
eaused ropeiition of the sirata in North Deven, but he glso
mentioned a second hypothesis - that there might b2 & great
anticlinal structure which was causing the repetition. {(This second
suggestion was (aken up many years later by Hizks, but the laiter’s
interprotation is discussad fully below).

At the present time, with a more datalled knowledge of the fruna
from at least some of the North Devon haeds, it seems inconcelvable
tha¢, for example, the Lywion and Morie Slates should be equated,
but it must be remambered that it was not untll 1869 that any

fossils at all ware f@ug;d in the Moite Blates, and the Hangman

fwive and Plokwell Down Beds have otiil only @ very meagre Buna

o, » S [T, o s 7 2 Towle e 3 " a8 ™ 1m0
recorded from them. However, had Jukes investicatad the lme-

along the read fom Barnstapie to Hiracombe.



it is uniox;tunéte that Jukes was so obsessed with the lithological
similarities of the southern Iraland and North Devon succession that
he was incapable of accepting any evidence which would suggest a
contrary interpretaticn. He thought he had found palacontological
corroboration of his ldeas when the fauna from the Pilton Beds
was found to resémble that of the Lower Carboniferous of Ireland;
he also recognised the Culm as the equivalent of the Coal Measures,
but the nmesfones of the Ilfracoinbe Beds, which would have clearly
demons'tx_ated the esror of his interpeetatiun, wers never investigated.

Etheridge 1867. So strongly, however, did ;{ukes express his
convictions, that the'Direzctoxr of the Geological Survey felt it
expedient 1o investigate the evidance for a great E~W fault causing
repetition of the succession. Etheridge wes gent, and in 1867 he
published a paper strongly disputing Jukes’s cdnclusions,, primaxily
on palacontological grounds, ‘but also using physical and strati-
graphical evidence. He entered into greal palasontological detail
concerning the faunas from the varicus horizons in Norih Devon
and comparad them, in detail, with those from both South Devon
and the continent; also e showed that the lthological sequence,
in its broad essentials, is the same in Noith Davon and in South
Devon, France, Belgium and Germany. This was especially so of
the Middle Devonian in which theys was an exttensive development
of llimestone with & characteristic fauna throughout the whole
North European area. Etheridge stated

"The middle group which holds so distinctive a place

27
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in the series in North and South Devon buth by

richness in spocisl and peculiar ganera and in

number of spsacles, is paralleled in every particular

in the three continenial areas”

{Ethieridge 1857}
He was also &t great pains to show {as Lonsdale had shown 30 years
before in South Devon}, by means of numerous faunal lists and
tables, that the Devonian of North Devon was a system qguite
independant of either the Silurian or the Carboniferous.

Btheridge was pyimarily concerned with the br.ad stratigraphical
succession in Novth Davon: his map (Etheridoe 1867) is vary
simila? to the one publizhed by Hall in the same year, though the
boundaries on Btheridge’s map appear to be drawn a litle less
dlagrammatically. The map shows the following subdivisions:

Qarbonaceous

{Pilton and Barnstaple Beds

Braunton Bads
UPPER DEVONIAN ?Baggy and Maywood Slates
LPickweu Down Sandstones
{ Grey unfossilifercus slates

- MIDDLE DEVONIAN ! Calcareous slates - fossiliferous
{Hangman Giits
L.OWER DEVONIAN - Lynton Slates

\Lynton Sandstones

Valpy 1867. Etheridge was the first to separate the whole North
Devon Davonian into Lower, Middle, and Upper divisions, and
most subsequent workers have been content to accept thesse
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divisions (but see particularly Hicks (1830) and Evans {1922)
below). Etheridgae included dstailed cbservations of some areas

in his paper, but they are only included as evidence of his broad - .
generalizations. He made use of the work of others where appro=
priate and, in particular, he guoted from the. records and obser-
vations of Valpy for much of his detail congerning the Nfracombe
Beds. Valpy was an amateur geologist who lived in fifracombe.

Kis one writien contribution to geology was a small booklet -
"Notes on the geology of Ifracombe and neighbourhood® (ancnymouse
Valpy 1867), but this contains a wealth of detail which could only
have boen acquired by constant painstaking observation over

a period of many years. His booklet contains the first detailed
lithological succession within a part of the llracombe Beds as
exposed on Hagginton {or Haggingtion) Beach and in the cliffs
above. Ha also records many fossils, unique in North Devon,

from the limestone quarries which have now disappeared or have
vbecome 80 overgrown as to be completely inaccessibla.

Etheridge made out a very strong, and in the present writer’s
opinion, conclusive, case against jukes's interpretation, though
the iatter still found support for his ideas from various geologlists
throughout the latter part of the nineteenth century. Assessing
the position in 1873, Woodward wrote

*Wheather we vagard the Devonlan Slates as the

equivalent of the Old yed Sandstone or of the lower

carboniferous rocks, a great change in sedimentary

conditions must have taken place, and the question
s still perhaps to be dec! led whether part of the
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Devonian rocks are a modified extonsion of the old red .
sandstone ... a point which appears to take its stand
merely on palaecontological evidence, or whather the
whole fossiliferous Devonian slates and limestones

be not of lower carboniferous age, the rerresentative

of the mountain limestone and the lower limestone shale
and the carboniferous slate and limestone of Ireland ...
this latter opinion finds the more support when we look ...
to the variations which take place in the carboniferous
lime5tone series when traced through the North of England
into Scotland as well as through the South of Ireland®, -

(Woodward 1873)

Champernowne 1878, Champernowne (1878) expressed the opinion
that there was a repatition of beds in North Devon, though he
favoured Jukes®s alternative hypothesis that theve was a great
anticlinal structure with the Pickwell Down Sandstone forming
the core, and the slates being repeated on either side. The
Hangman Grits were equated with the Pickwell Down Beds and .
ware thought to ocour as the core of a second antioline.
Champernowne was ona of the few early geolegists who was
oonscious of the complexity of the structure in North Devon he
recognised the multiplicity of the minor folds and this led him to
suggest the major anticlinal structures mentioned above.

“We often hear, Champernowne writes, "of the simplicity

of North Devon. I gonfess I cannot see 1t. Faults may

be rare and igneous rocks rarer still, but the instances

of contortion with inversions on a small and medium scale

are almost innumerable and lsad ons to suspact the existence

of far grander ones. ®
(Champernowne 1878)
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Champsmowne found no juséifﬁcc.ﬂon for separating #12 glates of the
iifracombe Group {#alt xeos, Etheridge 1867) from those of the over-
" Yying Mozie Slates -

5T feel fully oonvinced that all the rocks from Ciombe Martin
2o Woolzcombe constitute but cna system, and any division
of them into IlGacomba Beds and Mos'ts Slates must be -
_purely artificial,”  (1878)

Rarther, he récogriised that the: lmestons beds are conatantly

rapzated due to overfoldmg and clearly considered the possibility

thet there may only be one limesions, Such a grasp of the structure
had not baen shown by any previous wziter and even Evans (1922,1929)
doss not 'appaaé" 10 have baen aware of the constant repstition of bads
thai thero 18 along the coaeinl soction batween Iiffacombe and Combe
Mariin, ' -

Usshey 1879, Ussher agreed with Champarnowne zogarding the

. geparation of the lifracombe Beds fom the Morte Slates ~ “No
persistsnt horlzon can be dmm taiween the forsiliferons and _
unfossiliforons portions of the seriss®™ (Ussher 1879 p.17), However,
he aid nok completely reject the separation of the Morte Slates

from the jifsacomba Beds since, ton yoars later, he wiote: *The
lower beds are diatmgu!shed as a whole by the presence of gs’its and
masses of limestone and by a great variety of colour and texture™
(Ussher 1609 p.20). Ho drew the junotion between the Middle and
U‘pbos: Dovonian at the base of the Pickwell Down Bads, bug
admitted that owing to “the gradual passage from the bage of the
Upper Dovonlan Beds into the Middle Devonian Slates, ., the
boundaries betwesn them ase often arbittary®,
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Ussher {1881} gave the following stratigraphical sequence, from
which it is clear that he regarded the Morte Slates and the Ilfraaombe
Beds as a single lithological unit.

‘ : {Pilton Beds ~ argillaceous slatos
UPPER DEVONIAN ’}Baggy Beds - Lingula Slates,Cucullasa Grits
‘ {Pickwell Down Grits with slates
Slateh, :Shales, local Gritty Beds & Limestones

MIDDLE DEVOINIAN )(Me'-sehom & Ufracombe Series)

Hangmn Grits

;mnﬁm Beds -~ Grits & Schists

~tForeland Grits

LOWER DEVONIAN
Bight years later, howaver, Usshor {1683} changed his opinion
gegarding the position of the Hengman Grits, and niaced thom in the
Lower Dovonian. Ne direct explanation was given for this change-of
- opinion, but i seems clenr Som the covelation table that he was
' infuenced by the fact that grits are developsd at the top of the Lower
Dovonian in most other Buyopean lecalities, and thet there is a shurp
change o calcareous deposition at the beginning of the Middle
Davonizn In the same avess. _

He commentad on his changed opinion many years later (Usazher 1810)
in these wopds,

Bath Ftheridge and Townsend Hall classed the Hangman Grits
as the Middie Devonian and priop to 1888 the wrlter did the
ame. The prevalence of grite in the lower part of the
‘ r?wz*' combe Series sendere the line of jussiion hetween Middle
and Lower Devonlan somewhat vague and unsatisfactory,

Flicks 1893, In 1880, Hicks read the frst of o series of popers In

CTRPIE TR I Y I Ry

which he claimed that the simple suoonssion of the rogks In Worth



S

33

"Jbln:h A olala s yRI8

- o d T, - TLE ey g e Fmer b T .
orvon witheh Dued vasogalsed by edowiclh and

nROn WRNETE , WAS an

A=

D Aeyerttren T el PP enTar Tres sl eyl
BMosts Blntos . Hiobs had obinined 2

SETCNOOUS

,mﬂu.

nostuiais

3 3 " rand &t
ticiinal coz N e WD

' L 1 r Sy \z
'»:?am..c:xz*rm._« AGE, JiNs

2eaintlon of ¢he

[ AR MNEN HE AL SRR 1SS

pramd T 8T
TFLUSE ud Siton

a L enYidky 257
o N r‘\ il B m
b a \,u.‘?x T8GR NRE

A n oo
8 ”T,“

32 it
e t J“
B Ay e

L el

n o Aoy gy ‘. ’Z"ﬂ--‘ o o
R VNG DA g.uf" L3 .

[ el v g i ad et mm 5 e
i ot b . o S
EAT CedEoTy QL DSTEGIGLEI E 20 LA AL WA .utu‘
-t )
.
des TP eadem T QO .
e o 1 o~ o
SR WA LU 7 P DRETR

TRENSSS

.41’ rea i g P b4 e " . o
mublicasion. Tho oritioism waz largely cenoen alnes:
n ”» - n

v B ~p v g T & O g naeey, & - 2 £ 280y D 2 g o s P

yE Bide ¥ SBIGRINSTIS On SWUGLaL DI LLEROLDTLDRL QEOURES
.';."' " 1 DR : 5ONTA T T am, ( 3 b THRE 0, o e o5 )
CRCEE 16 mNGn R smand Hleks .".'}"23:‘3-~’.33@s§.".$ﬁ; Fhaging Gontinmed IO BRALOH
.t Aty €04 . 2 4% - " . . Tt 3
the Moo Blosas & ails and his lzbours wers oowa yrdmd YOG

ZE ) SOTGLW P YR .  Seyetin oy I E y syl o & ES O 1‘; S
€135 ‘:‘.‘\. W O SEELHSFLSNN ‘,E«Lnla.)»c."bmw.w LTEARRCIE 0 oeng QLY DL

v empr T g O
2N nzay Lfmconbs

wrison low

Semeiin
2 L i LR

» r s J T B g g 4
down in “iping LEL0Y)
!

The Qe L

Qe
VRGOS

g e os d \
R DB QSN

e r st ki ) ? ., P TH Y -,
; eyt rp e o grniondle o f -mn‘ EE g o maniey e gp.
Lapnnd WRAGOY SRR TOLEEE BRDL




34

as Spirifer and Lingula have a }.ong range through the gaological

column. After a critical examination of the other foasils, Gregory

folt that all of them could in fact be referred to Devc;nian genera.
Hicks maked a spirited reply {Hicks 1897b) to Gregory's paper,
concentrating his argument on the identification of Stricklandinis lirats
from the Morte Slates. The préservgtipn of all the fossils is so poor

that it is impossible to idenfify them with any degree of certainty,
so that the arguments on both sides are inevitably inconclusive.

4 further paper publishéd by Hicks in 1897 {Hicks 1897a) suggésts
that the Ylfracombe and Pilton Beds have several fossils {n common,
though none of these, according to Hicks, are to be found in the
Morie Slates. .

Hicks' interpretation failed to convince more than a handiul of

.geoiogisfcs and all subzeguent writers have followed the "orthedox®
1n"5erg$fe$ﬁtiou of the succession. The age of the Morte Slates and its
position in the North Devon succession was put on a slightly surer ‘
foun&ation when Bvans and Pocock (1512) described bracﬁiopods
from Barricane Beach {near Wéolacombe) and considered them very

close to, if not identical with, Sp.vemeuili, The same authors

compared a species of Rhynchonella, also from Barricane Beach,

with Rh.{Camarotoechia) ferquenis from the lower Frasnian of

Belgium.

Poriod 3. DETAILED STRATIGRAPHY WITHIN THE ILFRACOMBE BEDS

Evans 1318 = 1In 1918 Evans i'sted 24 spocies (the maiority of

IR AL TS M S e

them brachiopods) from the Ilfracombe Beds, and on the evidence of
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these, referred the beds o the Fragniam stage (Evans 1919&). He
also tentatively correlated the Morte Slates with the Sé.histes de
Matagne (Evans 1919b}. Later (1922) he gave a more detailed
succession and comparison with the Buropean stages.

FAMENNIAN : feet |
Morte Slates 1500
Woolscott Cleave Slates 250
‘ Slates with subordinate grits & limestones 1000
| FRASNIAN David's Hole Beds - striped calcareous
slate & limestones 250
[Red Limestone Series 355
Jenny Start Beds 30
Slates & limestones of Oakestor Bay 135
Newberry Beds 520
' Slates with grits & lenticular
GIVETIAN limestone 500
Lester Series Limestones 550

Grits & slates
Wild Pear Beds ~ calcareous slates & lenticular

limestones . 400
: Little Hangman Beds 400
' COUVINIAN Rawn's Shales 200 .

i Trentishoe Grits 3000
Lynton Beds : ‘
; Foreland Grits ’

This was the first detailed subdivision of the [lfracombe Beds and

it formed the basis for later work. The Morte Slates were placed in

a2 separate stage, but the llfracombe Beds were divided between the
Frasnian and the Gilvetian, Zvans wasg uncertain where the boundary
between Middie and Uppar Devonian should be drawn and he suggested
that it might be belcw ihe Jenny Start Limestone -~ f.e. &ll the main

limestones would be piaced In the Upper Devonian, This uncertainty
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was still apparent in 1924 when he wrote il est difficile de tracer
une limite exacte entre le dévonien moyen et le dévonien supéﬁeur. "
Evans' final contribution to the stratigraphy of North Devon was in
1929, His successlon was essentially the same as in 1922 except
that the ‘Slates and Limestones of Cakestor Bay' and the ‘Slates
with subordinate grits® were omitted from the succession, More
significant however, are his comments on the similarity of the
fauna from Jenny Start and David's Hole, and with the latter he now
linked the limestone at West Hagguinton. This suggests that Evans
was, at least tentatively, considering that some of the limestones
might be equated with each other.

Since 1929, no further coniributions have been made to the
stratigraphy of the Ilfracombe Beds, except for a paper by myself
(Holwill 1962) which is included as mrt of this thesis, and one by
Webby (1964} in which he discussed the stratigraphical significance
of the fauna from the llfracombe Beds of West Somerset. It is apparent
from the foregoing review that many fundameyn:al px;oblems remain
unsolved. Some of the more obvious ones are listed below and in the

subsequent parts of this thesis an attempt will be made to resolve them,

{1) The age of the Ufracombe Beds
{2) The number of separate limestones which are developed
within the Ilfracombe Beds and their relative stratigraphical
position
{3} The apparent absence of limestones to the sast of Combe Martin
{4) The form of the limestone masses (lenticular or continuous)

{5} Tha true straticraphical successicn in Worlh Devon,
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PART II. STRATIGRAPHY AND STRUCTURE

A. INTRODUCTION
Shearman {1262} suggested & simple threefold division of the Ilfzacombe
Beds on the basis of lithology:~

v

Upper llifracombe Beds - dominénﬂf arenacaous
Middle Ilfracombe Beds ~ slatea, calcareous slates & limestones
Lower llfracombe Beds ~ dominantly arenaceous

This is a convenient division and _éithough Shearman did not define the limiis
of these groups thelr-validity Is readily appreciated in the fleld, Tﬁis thesis
is latgeiy concerpe'd with the Middie Ilfracombe Béds ahd in partic:ular with
a description of the coral fauna from the limestones} but in mépping tha
coast section between Combe Martin and jlfracombe {Beacon Poing) it has
been necessary to consider also the Lower Ilfracomhe Beds. Str&ta assignable
to the Upper division make a small outcrop in Hele Bay, but the main outcrop
ltes to the Weast of the area under review, '

The Middle llfracombe Beds are considered to start with the Rillage
Limastone and to end at the top of the David’s Stone Limestone. Pour
mappable limastone horisgns are recognised ln this sequence'-

. -

: David“a Stone Limestone

* Combe Martin Beach Limestone

- Jenny Start Limestone -
Rillage Limestone .

The auccession betwean the three upper limestones has been discussed
(Holwm 1962), Between the Rillage Limestone and the Jenny Start Limestone
are slates with some very thin limestone and sandstone beds' this succession



iz well-exposed at Rillage Point,

The sequence of stratz within the Lower Ilfracombe Bads is best seen
aﬁ: Widmouth Read, though a continuous '?suécéssion up to the Rillage
Limestone ls unfortunately not exposed. However, only a smalll part of
the succession is cut out by the normal fault above Samson’s Cave so that
‘t'ne successiori at Widmouth can serve as the type -suécession for the Lower
Tiracombe Beds. This area is, therefore, described first, followed by the
other areas in which Lower Ilfracombe Beds are seen {The Warren,
Broédstrancl, Hamator, and Golden Cove}.

No further description is given of the Combe Martin-Jenny Start area
as it is coniained in the accompanying published paper (Holwill 1962}, but
a detailed deseription is gitﬁen of the Middle Ilfracombe Beds ouicropping
West of Widmouth Head.

The geology is‘-'described in convenient geog?a’phical'units from Fast to
West, rather than in sirict stratigraphical order, sincé the latter method
would involve reference to numerous separaied outcrops'wiifh consequant
-difficulty for 2 reader unfamiliar with the local details of the coastal

sesction. Since, however, in general, younger rocks outcrop westwards
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along the coastline, the seguence of descriptions is largely in stratigsaphical

order.,

B. THE LOWER ILFRACCMBE BEDS

{a}) Widmouth Head

{13 The Succession

The essential features of the succession seen at Widmouth are as

Cfollowss~
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11 34° pU+ - Arenaceous slates & sandstones
10 T . -Thin limestone
9 8¢ " . Arenaceous slate
'8 2° g% . Greenish grey slate
7 g0t ¢ Current bedded sandstones & arenaceous slate
6 Thin limestone
S S 110° O¢ Massive sandstones with some slate. Quick-

sand structures.

4 Thin limestone

3 54° 0" . Arenaceous slate & sandstones
2 2F Q¢ Limestone -

1

24 0"+ ' Arenaceous slate - to low water mark

At the northern end of the headland, near low water mark, a ltmestone

(bed 2} occurs in the dominaﬁtly arenaceous succession. It 1s of variable
?hi_ckness ranging from 1° -~ 2° 6%: it is bluish grey when frésh and is
largely formad of shelly debris but with much argillaceous mate;ial'cécumng
as irregular elongated lenses. Such features suggest that ;he'ii,mesto_ne
accumulated as a shell bank and that it may not form a pé'x;sistent horizon
within the arenaceous beds, Unfoz*ﬁunéﬁ'ely,. no‘ideiiiiﬂable fogsils have
been obtatned fyom the limestone and correlation with cther limestones in

- the area ig problematic. It is unlikely, however, that this limestone éan

. be comelated with the Rillage Lmestone partly because it lacks the

_ characteristic features of the latter, but more particularly i occurs within
an arenaceous succession with massive grits above, while the Rﬁlage
Limestohe at its typi—; locality and along Hagginton Beach always occurs

at the top of an arensceous succéséion , and is overlain by a 'dominantly
slaty sequenc:e.

The limestone (bed 2} is overlain by at least 200 fect of massive bedded
sandstones and arenaceous slates. About 100 fect above the limestone the
masgive sandstories (bed 5), show the disturbed bedding structures which
" Sellay et alia (1963} have attributed %o qﬁicicsan& action, Plate’l,fig 1=2
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shows sections through these siruciures which vary in size from a few inches
o about 2 feet in diameter: they are usually from € ~ 8 ing., high, and appear
in section as hasin-like structures in which the original{?) stratification is
upturned and oven overtumed at the edges. The siratiflcation within the
structure is often much centorted.

These gquicksand structures are confined to sbout 10 f2e&t of sandsione

at Widmouth Head and it is here that they are best developzd, though they

%

re also zeen at Burrew Nose and are incipiently developad at other places.

seems possible that the sandstone seguence in which these siructures

ccour may be used for correlation purpeses., The wvalidity of this can be
P ¥

e
o

demonsgiraied from Widmouth Head across ic Sexion’s Burrow and Burrow Nose
and it has been vsed tentatively in the Hamator area for correlation of beds
in the absenco of more reliable criteria, The dangers of this corralation method
are illv racognised and interpretations kased on it may have t¢ be modified
in tha light of further knowiadgs.
. Two thin limesatonos {1%-1% ") occur within the Widmouth Head succession
{Beds § & 10). The lower one, sesn on he prominent dip slops at the Northe
eagt cornsy of Samson's Bay, 1s pyobably the seme horigon ap the cong-
lomsratic limestone which outcrops at Burrow Nes2 and the notthem eand
of the Warran, {Both the llmesions and the conglomeratic limestone lis at
approximaisly the same distance above the quicksand structures)

To the South of Samson’s Cove {i.e. above the Widmeouth Head beds;
but separated from them by a prominent favit - see iu.8) thers cccurs about
80 feat of aranaceous slate, greenish on wave smoothed surfaces, but a rugty
brown whan sub-asrially waeathared , togsther with some sandatonss and a very
thin Umestons noar the base. Above these bods lies the Rillage Limestons which
crapg out near the botiom of the gully in the South~aast corner of Samson's
Bav and can be follewad up the cliffs to where it passas over an anticline and
iz eventuslly cut off by the fault {fige 8.& R}, (Note: ficurs numbers profined

by 'R® indicate that the flgure will ba found in the pochel at the back of the thesis)



The succession immediately above the Rillage Limestone is concealed
beneath scree but there is a NW=-3E5 fault passing into an E-W strike fault
at this position. At the top of the cliff - that ts, in the South-west part
of Widmouth Headland - the Jenny Start Limestone is seen in a series of
‘. quarries from which a good coral fauna has been collected. {See table in
\'Pala{ecntolc':gical section) '

{1i) The Struciure

The structure seen along the West side of Widmouth Head is shown in

fig 2, The fauvlt which runs down into Samsam”s Cove {the Samson's Cova
Fault) dips South at 45° and sirikes 257°%, Yhe dip of the bads below the faulg

vazries. from 30%-357 while above the foult the dip {s chout 46" ; the direction

f‘J

of dip in both cases is due Bouth,
The arenaceous Fuccessio
the exposed paris on the West ¢
fauli there iz an anticline cve
inverted for a few fest. The anticiine is

limestone which vacsas over the

by Spygen ‘ol % -y o o o Y I b "
The nrture of the movement on the Somson’s Gove

i-nf atone, Coombe Mariin Beacn

=i

Rillage Limestone {e.g.Jenny Start
Limesione, Davidis Stone Limestone! from the seguence seen 0 the North
T as heving @ normal displacement,

zoted by any other major tectonic

dial frecture may hawve pasulted fron
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- compression, but subseguent zelease of pressure has permitted a down~

fauiting of the southern block; or there may have been two distinet periods
of movement, one of compression and the other of tension, This interpretation
is shown in the accompanying diagrams '(ﬂg. 3).) '

(il) Further compression resulting in partial
fracture (reverse)

(iii) Tension resuiting in normal faulting

Fig.3




That normal fauis have in fact di‘sp&;c‘:ed the strata is shown by & normal
fault with-a throw of 1-2 feet, which occurs in the sandstones about 20 yards
North of Samson’s Cove (see also plate 10, fig.2). | |
" The pooitmn at which the Samson's Cove fault emerges on the East side
of the headland cannot be z'ecognised with certainty,. The most likely position
 is about 250 yards to the North of the outcrop of Rillage Limestone on -
‘Widmouth Beach, where there is-a fracture zone marked by brecciation and
quartz veining beiween an anticliné and syncline (ﬂg‘.ﬁ? and plate 2, fig.l),
The sivike of the fmcture_is 265%and this would cagry; it to about the position
of Samson's Cove on the opposite side of the headland, Ifthis is the
correct interpretation, and it is confirmed by 2 feature seen running across
the headlend on aerial photographs, iﬁ means that the svneline seen in the
East dies out ageinst the fault before reaching the West side; i.e.when
traced from West to East the fault diminishes in importance and pasqes into
fold structuras {this is alse confirmed by the abaence of any fracture in the
cosresponding position on the Hast side of Watermouth (&g &3,
?.‘heré are two objections o this suggestions-
(a} The Sacture on the Hast side of Widmouth Head is vertical
while at Samson’s Cove it dips 45°8
(b} Quariz veining is agsoclated with the Gacture in the East
but not in the West |
Neither ¢f these cbiections is considered, however, fundamental enough to
invalidate the suogested correlutions ,\nc% the sequence of events shown in
fig.3 above, '
Snother fault in the South~cast corer of Samson’s Bay cuts off the
Rillage Limestons abruptly about 20 feet above beach level. It is csnelaﬁed
vizh a fault 50 fest Worth of the Rillage Limsstone on the East side of the-
headland and it is interpreted as another dormal sirike fult, (The Rillage

Limestone i not found in the cliff ro the South and must thevefors be down-



faulted below beach levei). Th_is strike fault appears to be a continuation

- ofa N,W,~8.E. fanlt which trends across Samson's Bay at 148® and which

displaces the Rillage Limestone about 200 feat to the North on its South~
 west side. The line of this fauit is marked by a prom inent reddenmg of the
" beds for about 6 feet on either side, both across the beach and in the cliff.
There 18 no- evidence for the N,W,«S,.E, fault continuing into the cliff
alorig the trend of 146 and 1t must, therefore, either stop against the E=-W
fauit or, as seems more probable, pass into it.

In the c:liﬂ‘s on the South side of Samson“s Bay an anticlinal hinge can
‘be clearly seen. This is stepped to the North as 1t is fouawed to the West
by many small N.W,-8. E. faults; it is the same anti_clinal structure seen
in the natural arch at the West end of Samson’s Bay (see plate 8)

The structure which Tollows this anticline to the South is seen in the
deep N.~S. fault guily about the middle of Samson’s Beach, where the
Jenny Start Limestone is folded in the core of a syhpline. Thé 1tmestope is
stepped successi\'rely to the South as it is traced towards the South-east
comer of Samson’s Beach; at the top of the cliff it 1s seen in a series of
shallow quarries close to the cinder path used by the caavtguards., Here
" the outcrop of lime_stone, is about 100 feet thick, but this exceptional
thickness is the result of the synclinal structure (see fig.8); this s&ucture
also accoum:s for its absence further to the Fast where the topography drops
away sharply.

Widmouth Beach

The R.tflage Limestone forms an outciop some 12 i_eef long on the West
side of Widmouth Beaci:; it dips due South at 30° and is appr@imatélv
1° 6" in thickness. It is not exposed continuously acrosg the sandy beach,

‘but it reappears on the East side along the same line of si;rike. It'is then
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shi fte'd sinisisally 40 fest by & M5, -8,%W, faull; this is probably the same
fault clS passes between Sexton's Burrow and the main cliff of the Warren,

' The limestone cannot be £dllcrw‘ed continuously once it has entered the
ciiffs on the EBast side of Widmouth Beach, but a series of e#posuzea
indicate that it is conﬁnﬁing along approximately the same line of strike ' '

wcept for minor faulis {see fig.R1} until it passes out into Watermouth
Harbour. It reappears again ai the South~2ast corner of Watermouth,
having been displeced about 100 .feet by a r*ostu?ated N, W,.=-8 aﬁa fault
fhrough the harbour. .

On Widmouth Beach, Weathered surizces of the limestone show small
fossil fragments etched out: most of these are Tagments of bryozoa but ’
there is some evidence of tebulate corals. Two fragments of Thamnopora
hawve b%n cellected and a single specimen of Pavosites Al?; the coral
fragments are recrysialiised; the Favosiies is sm"aunded by a lameliar
struciure which may be "algal None of the comls is wrell enough preserved
to make more than o doubiful generic _determinatiqn, _

o} Ta&camoum The

ey
Bh ]
R NI A S

Inwroduction

Tt

- ‘?fiié roolis enpos m in the aves belong o the Lowey Nfracombe Beds as
defined abova. ThHe Waa‘mn is & nsirow paninsula running N W.«8,B,; it
is about ha 1% 2 miie long, flanked on the Wast by the inlet of Watermouth
and on the Bas ¢ by Combe Martin Bay. Smallmouth is a narrow iniet on the
f:,‘ﬂ\ t sld e,' wahe Breadstrand is a wide keach in the South-east which forms
a conve 5enf: southern lmit to the area under discus sion. o '
he coastal sect icm between Smalimousih and Brogdetrand is difficuls of
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@.‘ccess; it ie only possible to iraverse the whole section at extremely low
zides and even then it involves climbing up or down steep and slippery
rock faces. The best means of approach is from Smallmouth ¢through the
natural sunnel and thence, at low spring tides, to wade through the shallow
water and scramble up the steep rock face on the South side and so into
the next inlet. (iéhis inist, which lies almost exactly half way between
Smalimouth and Broadstvand Beach, will, for convenisnce, be referrad to
as "Desolation Cove’ o)

-Progress further South §3éy¢-m(§ ‘Desclation Cove® is impossible without
-the aid of ropes or some &kill in z¢ck climbing., for the buttress which forms
the steep s&.&hem wall of the cove is naver clear of water even at the
equinociial ddes and in addition, a steép cleft with ovevhanging and
wave~smonthed sides has to be cressed shout halfway along thiz butiress.
Beyong this point as far as Broadsirand Beach progress is easy at low water.
There is a further cove lust befor: Broadotrand and this will be ratsrred o
as "Dead Sheep Cave'"’.

The gé:}i'@éy of this area iu not easy to interpret 28 veliable mariey
bads are lecking in a succession which consists almost eﬁ@ilfaly of
arenaceous slates and sendsicnes., The Rillage Limestone is axposed near the
Scuth~east corner of Watermouth and this is clezarly the cmitz‘numion of \he

. outerop which givikes across Widmouth Beach. The limestone is drag=-folasd
and dips novmaily to the South {185} &t 25% it is about 1 Soct thick and
contains oo abundance of shell fx@.gmmﬁts in its upger part fogether with

the conceniric algal structuzes which are noted elsewhere as evoual of the
‘mﬂagc‘: Limestoneg. Xliépzesewéd bryozca are also n‘»asem ard much vein

guariz is assoclated with the limestone; a sirike fault cuts off the Lmestone

.

on the South-eas: side before it reaches heach level.

The Rillage Limesione 18 cxposed again on the eastern side of the



Wazrren, though here it is imro_ived in a syncline (§i3.5). The apparent
absence of this struciure on the West gide of ﬂxe peninsula is partly the
result of the fault mentioned in the previous paragraph which must displace
the limestons helow baach level and paitly the result of lack of exposure
singe &n artificial embankment has been built along the head of the harbour
N concealing the cutcrops. However, on one cccasion when storms had
deswoyed part of the embankment, it was confirmed that at least some Of
the beds were inverted, though the limestone itself was not exposed,
Worthward from the outcrops of Pillage Limestone on the Warren, thers
is 2 normal dowmvard succession of sandstones and arenaceous slates
vhich is clearly the same sugesssion as that seen on W idmoirah Head: on
the Warren, however, the succession of arenaceous slates immediately
below the m}.iage Limestone is more fuily developed since none have been
cug out by sivike faulis 2s on Widmouth Head., The folds seen on the East
side of Widmouth Head can be ivaced across the Warren and the sandstones
with quickeand stwuciures are well seen on Burrow Nose and Sexton’s
Burrow, ‘
About 30 fest above the zone of guicksand sizuctures and almost at the
top of the sandstone succession, cccurs a conglomeratic hand {the "Burrow
Nose Conglomerate’l, This is well seen along the guily which separates
Burrow Nose from the main ¢liff end slso at the Sguﬂleeas‘ﬂ: corner of
Burrow Mose just above a prominent dip surface, and again on the East
side of the Warren, about 50 yaxds South of Burrow Nose. The conglomerata
is essentially a very calecarveous sandatons only 2 inches thick, and lavgely
conmposed of angu&af graing of guartz cemented by calelts, In additlon
there are fTagments of calcite {(derived from crinoid ossiclles and bivolve
shells) and pabbles of yuariz and fine grained sandstone, These pebbles
weather out from the calecareous matrin and give it & nodular appearance;
on fraghly breken surfaces it is difficuls to distingulsh the peobbles, except

under the microscopa: they average I-5mm in diameter but some are as



oo a8 30y am 2070 gy there is o evidence of an ercgion surface below the
congiomerata. The most distinctive featurve of the conglomerate is the large
fragments of whitish-brown calolie which ozcur in its upper party these
aze best seen when & dip swiace of the conglomerate has been laid bare as o
on the East side of the Warren, These caleite fragments ocecur in distinctive
forms {seec fig.4) and are thought to represent the disarticulated valves of a
iasgc brachicpod ~ probably a form of S‘&s*ingocephaluso

3::-::"."Approx. 3/4 natural size .-

!
1

fig.4,' Calcareous shapes seen in the Burrow . Nose
; Conglomerote

Similor shapes are found in a thin congiomeratic bed in the vicinity of

Egg Rock and agaln in the *Siringecephalius Limestong’ (Evans 1922) of Wild




ozs Beach {compare figs.4,14 and 15}, The conglomerzte at Egg Rock is
tentziively correlated with the Burrow Wose Conglomerate, since the
iitholegiesr are so unusual and have not been found slsewhere in the -
guooession; also the sedimentary sequence below the limestons is essentially

sinnllay, it is al 50 concidered Lk ely that Evans’s Stringocephalus Limestone

les at o simllar, i oot the same, horlgon.

Followed West along the North face of the Warren the conglomerate thins
to a2 mere inch ov less, and % can only ke fraced as a resuli of its ochreous
waathering when sub-acrlally ciposed. It has already beoen mentioned in an
sariier section that the thin limestone zeen neay the North-west comer of

k]

Widmouth Head is prebably the lateral egulvalent of the Burrew Nose
im"m Trovn the evidence of brachiopsds sgen in the conglomeraie , the

E A7) 0 s p ot 2 0 . % 3%y 4 ’ 9
Lin she grit succession is Tentaculiies sp. This fossil

coours in o band of caloareous grit, 1Y thick, which is at the base of &

CUETE "1&.- e v‘:‘ :."

2

sandsiong: the bad is expoced at the extreme North-west

{ the Wearon where the paih descends the cliff fnce o go across tc

Between Smalimouth and Broendsizand Deach theye are geveral oculcrops

I Hmestones (flgo. 8 & R1), which have gimilar Hihological

of thin deiiis
charactors « in smoothed hand specimens, sections of bivelve shells,

e
i

,za.l

dicartlcuinted, are frequently the mosh obvicus fsature, Thin seciions

K
2 e

. . LT | PO, | 2 pad v T v, ey g S Ty e ] 2 &Y
show that brvosoa and arinoid ossicles alse contribuie 2 large part of the

crganic dotriius, while concenirie algal growthe are found in varving
shundance in each of the lmestones, The thicknzse of the bandg varles
2lon Dove, o just over 3 feet at
Smalimouil, The question arises whether these are a serles of discrete
limagtone hands or whether all, or some of {hem, are the same, A study of

- -

the fisld structures {fig.5) and of thin sections from each of the limsestones



mmec plate 3} dees not permit a conclusive answer to the problem,
but the balance of evidence suggests that the limestonss all gocour at &
single stratigraphical hoﬁz‘.@n and ars o ba cosrelaied with the Rillage
Limgstone,

A comparison of thin sectiens of the limesiones sean at Desolation Cove
and Broadsizand Beach {plate 3 g,h) leavas little doubt that they are the same
limsstone beling repeated. The outcrop at Desclation Covewhich forms o band
3-12 inches thick is inveried: when Sesh the limestone is bluish-grey and
hard but i weathers (o an cohreous brown. Crinold casivles, bryozon and
broken and crushed brachiopods can he seen on weatherad ox amoocthed
surfaces; there is also an abundence of small reunded bodies, often bean
shaped, with dark borders very similuy ¢o fhose ssen in the Rillage Limestons
on Hagglnton Beach. Bxacily comparable feafwres ave seeon in the limastone
at the foot of Broadstrand steps, though here the limesions contains galena.

- Some doubt remalins, however, &3 to whether the limesépne At Smallmouth
{the ‘Smallmouth Limastone®’) is the came as the Rlllage Limestone, It is
thicker than the tvpical cutciyop of Rillags Li:éestan@; ~ the following is &

" section measured on he North side of Smaiimonthie

Sintes with cocasional stvong grit bands
67 Limestone packed with crushed brachiopod shells
1* 0" Thin brachispod limesiones with grey slate partings
€% Limestone packed with crushed brachiopod shells
2 « 3% Creay glate with limestone partings
9% Timestonse (brachiopod shells not congplocuous)
3" Thin limestones and alates
Coarse grit

At Jeast 20 fect of current-beddad sandstones underiie this sequencs; they
are most massive fust helow the limestone and become more thinly badded
rowards the base, They pass down into greenishegrey avenaceous slate of

which about 8 foot can be seen in the cose of the anticline at Smallmouth,
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The upper rasslve sandstones have very thin (% inch) partings of greenish
shale, Such a sories of sandstones passing down into slate are not seen
olsowhere below the Rillage Limestone ~ the usual succession is slate or
arenacecous slate with some sandstone bands, (Plate 2, fig.2, shaws such a
succession underlying ihe Rillage Limestone on Widmouth Beach.) However,
ghere 18 ¢ .ncd'iceable increase in the amount of sandstone Gom Samson’s
Bay to Widmouth & nd it 15 pocsible that the sandstones have developed
almost to tha exclusion of slates in the Smallmouth area.

Thare are, howsver, two further ways in which ¢he "Smallmouth
Limestone’ differs from the Rillage Limasicne as it is seen on the East sido
of the Warren, 150 vards o the Nexth of Smallmouth Beach, The brachiopod

chells in the latier Minestone aupodure are of smallor avermge size than those

1"’&

sund in the "Smalimouth Limesions’ , and the coneentric algal structuves are

oy

=3imowh Linmestone®. Suoh differsnces could be accounted

Y -y T h Jod e - . e prisremy AT a3 . » % & P
for by local depositional changes, bul even if these twWo limesrones are not

- 2 = ~ ¢ - ST oen Y A % 4 Fan 9 Corf

Mt x oy w Tar semaan g o £ kel i P Dt T lalt » o omeemey lemy 1 QA Ty 3

and guickeoand shrpotunes . are eXpOSal DLOnY his conginl seotion.
penm Som dem e Fu panagee e Al en de smnrmrman L A2 iy, Ly om
o in £ig. B oounggesio nOT MRy 0L g sRLLE

It ie yorcly possible to show conclushvely wrhich

ol

5 [ NS M -3, IO sy T nes i g 23 So ae ] 47 2 iy “ -]

dlemacemnant (fo 8c). Fowever, that nuwwmol 8¢ e nulis have also playved
- Lo 4 s RIS % - ot 2 > - & L el 1 s

o novt in producing fhe pISSent armngamant o3 stratn can be ghown
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North

Burrow Nose

The  Warren

Briery Small Mouth "Desolation :
\ ~ \ ~ Cave Cove ; \

‘Dead "\Sheec

D] Cove',
Quick sand structure-s & s

N\

g

~

Rillage Lime-
(\\.\ . stone

postulated posiridl; e grits : . CMQ’ \  grits arenaceous slate with some grit bands \ : Ao
of the Widmouth Lst e \ 4 ' \
(fig.5) Composite section _showing_ the visible and inferred structures between Burrow Nose and Broadstrand Beach. (Each of the sections is projected on to a plane normal to the strike and is drawn_to a
scale of 1in.= 100ft.)
North s - South
Sexton's Burrow ;, The warren the head of Watermouth
.‘ B e S N s. N
%
2\)
?ﬂ-ﬂ

Anticlinal
steoeture 5 Qb
Vimbpie

L204¢ appeox * : ) | Small Mouch
Sands

I Ik g,

(tige) Section showing__ the structure along_ the west side of the Warren

(a) 'Desolation Cove'

Struckufes plunge W. ok lo*

(b) The cove immediately south of Small Mouth

& opees

Brachopod. kst | Brachioged Lat

( ‘“"m‘_) { Linvarted)
\5..\1 brecua
(@) ‘Desolation Cove - detail from inside cave S.
5
North South
Widmouth Head T %, Widmouth Beach
S. N
s ~ ‘\\\ N ’
?Samson’s Cave " TR R
~ -
\\ "
. g \\
S .\\\2.\‘\‘.; By \ Rillage Lst. ﬂt ak hw%§cmwtu :
= L N \\{‘\‘:X\\\ \é\\\\\\» Lrace of antichine \‘\.D!t
massive sandstones < Isf - - ' ~ sl b A .
.~ i Siate with sast. bandg b (c) The stack at "Dead Sheep Cove  (west side)
\\ 1l \ ~ & ~
~ & I|\ 1
(tig.7) Section showing__ the structure along__the east side of Widmouth
Mass ,S un de’.l.
(d) The warren — 100 yards north of Small Mouth
¢ . : N. N. S
SAMSON'S_ CAVE FAULT NW-SE. fault passing Widmouth Quarries
Gl T into E-W\ sthike fault Ao Wenio
> \ =3 ~ \
e SR W <R R
o e e e —iiil e o L T W Jenny Start Wy
. S \  Limestone
North 7 e ‘- South
‘ e e Ty : g o [
; . Sri, Uk R : o'agprox. e e
Widmouth Head o i Qrege 1. e, [ i
g e A._"»'L-,_ly‘\ts and
- L atenaceous slate
/
- - !
quick-sand b 2 = : ‘
srructur.v's' ; ‘\\ G : (e) The Warren-— 70 ygrds S. of Burrow Nose (f) Gully_between The Warren & Sexton's (g) The Warren -western side
p =
\\\\x\;\\\\\:& . : Burrow
3 RN SOSSYINRS

-
~

(tig.e) Section showing_ the structure along__ the west side of Widmouth

(tig.9) Field sketc'hes of structures seen at Watermouth and the Warren
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The section is described from Nosth ¢o South under the following six
divisionss=

(1) Hamator Reck

(i1} Turks Cove

{ii1) BEgg Rock

{iv) ‘Raven’s Nest' Cove
(v} Colden Cove

{vi} Oakesior Bay

(1} Hamator Rock

The succession of strata at Hamator Rock is conveniently divided into

three unitg 135} prominent guliies cut out by the sea, From North to South
these divisions are the Cuter Stone, the Inner Stone . and Hamator Rock
itself, Within the mcce sion there is a limestone, z series of massive

pinkich weat w‘*ina sandsiones, and slates - ofien arsnacecus,

{a} The Outer & J.Q*ne . The gsuccession at this peoint is inveried and although

the roc}:.s are largely hidden by barnacles and seavwrced, they lnclude the

n

yvoungest rocks in the Hamator area, Ths most distinctive

U'
[
fa
Rute
[
o

brachiopad limestone, three feet thick, which can o Ay be sden at lowest

waier during speiag tides. I consisis of nard Umestone bands about 3% thick,
separated by similar thicknesses of mora slaty Mmesione. The hrachiopods
are condentraied in the upparmost band {L.e. that ccourring furthest to the
North éince the beds ave inverted ), and the shelle show a prefesved orientation
with convex cidse uppermosi. it io impossible to idsatify the shells as they
limestone coverad b‘r seaweed and limp2is, but the harder bands are

extensively bored by lwing 5 lamellibsanche, Petrological sectiong show that
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much of the rock is dolomit
present also.
Below the limesione is a succession of massive sandstones pascing down

into arenaceous slates. These all dip 50° to the South, and are completely



coverad bv barnacles so that it is impossible to detect any small
sedimentary structures which may- be preseni. The arenaceous slates
continue inverted as far as the gully separating the Inner ﬁorn the Quier
Stone; they then pass over the anticline which occurs. along the North

face of the Inner Stone {f1g.11).

{b) The Inner Stone, The beds are es emially a repetition of those seen

on the Cuter Stone, though the sandstones which ocour immediately
South of the anticline mentioned above, éppear less cleaved than their
equivalente on the Inveried limb. This fact is cfien noticed - the cleavage
in erenaceous beds being more pronounced on the inverted limb. There
ic probably @ small sirike fault aloag the gully between the Inner and
Cuter Stones, for there is some evidence of movement in the gully and
across the dip slope to the North, Iis dlgnlr. cement, however, cannot
be great for it hag little efisct on the succession,

Cn the southern dip face of the Inner Stone is seen a massive pinkish
\sands’cone which is interpreied as the lowest band of the series of grits
seen on the Quter Sione. These sandstones occuy again in the coie of
the svneline on Hamator Rock i'fcself and there must, therefore, be a

reverse fault along the gully between Hamator and tha Cuter Stone (fig.11),

There is one bed on the Inner Stons which. mstifies, special mention;

it is & sandstone band abouf ¥ thick which co*ziam Thamnopora and
branching bryozea. These fossiis all appear o ba abraded though the
rerage length of the fragments is 133" they are usually recrystallised
and weather out of the rock as ochreous roncrat ionm in section, the
rock is seen to bhe compesed of ang_gular ruariz grains up to lmm in
diameter, calecite fragments, small grairs of fine sandstone and

‘eccasional flakes of muscovite; the cemant is saleitic.
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{¢) Hamator Rock . The same succession iz again repeated as a result

of the syncline on Hamator Rock. Z‘he brachiopod limestone is not seen,
however, though it must lie only a few feet above the uppsrmost grit
seen in the cére of the-syncline:(its postulated position is sﬁown in the
section - fig.11). ) '

The svncling on Hamater is an impressive structure with the massive
grits and sandstones which form the core be-ing strongly quarts-veined
and standing out in marked contraéi: with the desker slates (plate S).

The grits and sandstones have taken on a poor cleavage which fans out

- at an angle to the axial plene. Cn the lower Mmb of the fold, one of the
sandstone bands has bHeen cut out for a distance of about § fect as a
result of bedding plane drag during the folding. '

On the South side of Hamator Rock, almost at beach level, an antl-
cline can bhe d;e"e:ec‘eed though it is not immediately obvious because it
is seen only within slaty rocks which show litile or no bedding, On the
Bast side of the Rock. this anticline passes latzrally into & -th;::ust, the
displacement of which is only s'mal}; . though both thrust and anticline

form a line of weakness exploited by ihe sea.

{11} Turks Cowve

{(Varked on ©.5, maps as “Turks Cave')

This divigion includes the ciiff and foreshere outcropz between
Hamator and Egg Rock, and as can be seen from the sectlons (ﬂgs.io & 11)
thevrock are oty onmy mlclc&o The folds are most readily appreciated on
the foreshore by ob serving the cutcnopps of the brachioped limestone,
which is the same one as thati seen at the North edge of the Cuter £torie,
At the Neorih caa of Turks Cove the iLimestone dips s South at 30%: it is
normally disposed and immediately overlies a serles of massive sand-

stones. To il 1@, North of this exposurs there are about 10 feet of sand-
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South
Scale
o 50 100 feet
—c———r

"Raven's Nest
Cove"

North

Broad Strand

tig.to Composite sketch of the clitt

section

between "Raven's Nest Cove and Broad Strand.

South

Golden Cove

v ? 7
R 4 7
/Egg Rock! Turks s Cove :
s/ /

Hamator
L 7
: /. T /
scale iy /, '/,/ ./_/ /_/
0 50 100 feet / 7 7 / A
e —— / /- 7 /
7/
w—= Brachiopod limestone /
fig. 11 Composite section showing__the outcrops aiong the foreshore between Golden Cove and Hamator Rock showing __the probgbile

structural  interpretation

Inner Stong // Outer St



stones and then a saend-filled Gully some 20 feet wide in whi¢h no rocks
crop out. (It seams likely that this gully marks the Une ofan E - W
‘normal strike fault), The limestone can bz traced along its sirike 1o the
‘Fast unitl it becomes concealed beheath beach material; traced to the
West, it is cut off by a N.W,.-8.E. fault, and there are patches of
timastone dragged around into-the fault, suggesiing dextral displacement,
The Limestone is, howeve:r, absent on the West side of the fauit unless
it be represented by a veneer of Umestone less thandin, thick which is
seen on the s'pacl:.‘immediately to the West. This latter suggestion is
discounted for three reasons - '
{2} Vo massive grits occur beneath this thin limestone
- {b) The main brachiopod limaestone shows no tendapcjr 20
attenuate ag it approaches the fault '
{c) The limestcne lumps caught up in the fault le to the
ot North of the shin iimestone vei‘seer;’ this indicates that the
continuation of the main brachiopod limestone must be
© further to the North,
"7 "Thé absence of the brachiopod limestone on the West side of the
fault is explained either because its outcrop is concéaled beneath the
sandy gully, or becausge it is cut out by the B ~W sirike fault mentioned
above, Thio interpretation is considered more likely and is shown on
 the foliowing biock diagram {see fig.12}.
The brachiopod limestone outcrops at two other placgs in Turks Cove -
at one, it is inverted, and at the other, it is dipping normally again,
to the Scu‘th; the syncline and anticline resporisible for theée outcrops
is clearly seen within the massive’ sandétones which oceur immedtately
below the limestone, The relatively simple folds in the limestones and
grits canuot be equated with any of the structures seen inmediately
West of the N.W,-2.2. fault (figs.Rl & 12), and it seems probable
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HAMATOR

ROCK

- - —{1ea  level

Fig.12 BLOCK DIAGRAM OF THE HAMATOR ROCK AREA SHOWING® THE EFFECT OF
NORMAL AND WRENCH FAULTING ON THE OUTCROPS OF THE BRACHIOPCD
LIMESTONE

B T R T T gy & . o g F gt T e % -
that the foymer are (0 be comrelaten with the simpler foids seon at Homator

"-4

The sivuctures seen in the stack o the West of the brachiopod

o N et o Ay oy S J A Ty
Umestone ouicrops just dizcussed are shown in plate 5 sea also fig R1},
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here ave. in fact, only ©wo svaclines in the stock, and the appesarance
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e ainge of one of the synclines Yorms part of the South face of the
F I S oy e . o . 2 -n®
L1 & tight old and pliches approximately W, {2507

lnrgely slales bui with some sandsione
e
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bands {476 thick) and the thin calecarcous veneers menticnesd ahove
.
wamta - W e Sy e —~ Ao pyes Rrerye - ! 3 2
vhich sometimes show lavge worn fogments of shail [2 brachiopeds)
‘ )

&5 QPREEL 28 cenglomeraies. There are, in faot, two of these calosreous

¥

bands, noth about 1¥ thick, which 2an be found 2gain in the swaller

2

siack 1o the Scuth,
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ig 10 -8hows the structiure seen in the cliffs to the West of Turks
Cove. A nartow gully atong the line of a fault separates the cliff from
the stacks diséussed in the preceding paragiaph. No preéise correlations
are possible across this guily, but as beth the lithologies and the
structural patiern are similar on either sile, it is not thought to have

a large displacement. The lithology in the cliff is essentially slaty

but with some membérs in which there is an altsrnation of slate and

thin sandstonés. These sandstone bands are thick st {about 4°~6") at
the base ¢f the member, and {eni to get progressively thinner towards

the top. {This same feature has b;eex:i noticed elsewhere ~ e, g,Broad-

i
e

strand Beach, under Hillsborough,. Goldin Cove, Crihoceras Cove),

The complexity of the stiuctures seon in the cliff a"d the adjacent
stacks are thought o result #am a piling up of strata on the steep of
inverted limb of a major fols structure; this is illus@:&;a;eci in the mllowing
diagram (fig 13). It is noilceable that syncline: a e generally absent
from this maior inverted limb, It has already becn suggested that these
structuras are breadly eguivalent 1o the structurcs seen in the vieinity
of *Desolation Cove' {5:2¢ preceding section on Watermouth, The
Watren, eic,}. The major N.W,.-8.5. fault responsible for the displace=

ment coours about the entre of Bivadsivand Beach {see map, fig Rl).

{111 & &9} Egg Rod! amﬂ Raven"f' Nest Chve

e Sl prriey S P Ll 4 P et s o s S T

Bog Fock is ;hovm on Crthanse Survey maps 100 vards Soufth-east
of Turks ‘Cave’, Ths area now o be described inciudes the cove due
West of Bug Rock {(?Egg Bock Cove'l, and the cove immediately to the
South, for which I havo coir' ed the name Raven’s Nest' Cove,

A large sinck, malnly in massive sandstones occurs about the

middle of Egg Rock Cove. Most oY the succession here is inverted and the



Fig.13 Diagram showing_ the type of structures developed onh the |

inverted limb of a major fold. |
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¢he sandsstones pass up info dark brownish black slagtes at the northern
end. The Scuth part of the stack shows an anticlinal hinge cut cff on
the Souih {(norm2i) limbk by a sirike fauvlt, with a conglomeratic band only

1% thick prominently exposed on an inverted badding surface. This band

to

Eas many features in common with the conglomeratic band at Burrow Nose,
in 3.ar'cicu.'¢.a:«:4 it shewrs sections of o latge brachicned {fig. 14) which are
very similar to those geen at Burrow Nose {fig, 4], and which are thought
haa for:m Strgi{g;nggpg 1iug . The sandstones themselves weather in

the sames way as thoze of Burrow Noge, ¢iving a disunctly pinkish

appearance.,

Approx. 3/4 naturd! size

jfig 14 Calcareous shapes - seen in the conglomerote at
Egg Rock,

The inverted sandsiones dip Scm h (165 ) a2t 70% and ¢he hands
hecome less massive as thev pass upwards (1.,,”.0 ‘he Ncmh) about

¢ feet of massive sandsione is seen and then an alternaiion of black



“7
[#2}

slate and sandstone with the slate bacoming Increasingly important,
About 60 feet of bads (mosily slate} is éxposed above the sandstones,
A calcareous band occurs near the upper Mmit of the sandstone bands,
and this weathers an ochrsous brown coelour, i’z i% prominent in the
stack, but ie only just visible when traced across & N, W, -8, E, fault
into the cliff,

This N, W,-S5,E. faunit-has a faxiral displacement of about 25 fest,
arnd the succession on either side of it can be correlated without
difficulty in the Bgy Rock vicinitye to the North and South of this area
absolute correlation hag not been nossible because distineiive horizons

are absani, The faull is believad 1o continue o the Sonih-zast and %o

pass Hast of theresi in which a brachiopad lmesione is exposed opposite
the enfrance to Raven's Nest Cove {nee sketch map fo 16)
The ¢liff at the back covered by soree S0
that the «liff coot Such sorese of fallen
slate freguentiv mas possibility of this is

conasidered belowr, |

Betwaen 'Bgg Rock Cove’ and T‘:z;wss West Cove’ folding iz clearly
visible in the cliffs, in particu a wriggly band of limestone, 3¢ thick,
iz seen passing ovay two anticlingl cresis {(Hg.20), This limestone is
3

by an abundance of suall black . slaty pelists tocgether

characterised
with unideniiflable organic de’cz‘ituz;o About 6-8 feet below it is another

-

limestone only 417 thick, and they are cepara aed by siriped slates,

-

The West and South clifis of Raven's Nast Cove expose only siate,
while the mv‘eﬁ?co on the Noril. exvoses pinkish, flaggy grits. The
West wall of the covs marks the iine of a zeverse Bult tvending 170
and fra gmenis of breccia are slill seen adhering to the well. Other
fauits trending in a similar direction are seen on {he North and South

sides of the cove, and one of these as can be seen from the sketch map

(fig 1€) . must pass Into Egg Rocl Cowve, but i8lost benesth fallen slate,



Fig.1§ Sections of brachiopods (?Stringocephalus) -Wild Pear Beach.







the entrance to Ravon's Nest Cove in inveried. This is shown by the
pﬁemrrcc, ori emaﬁon oz cmw‘x shells in ¢he upper layers and by the dip
of 70%; {the dip on a nci'mav b is characteristically 30°-40° within

the area gévc;red by -this thesis) . The limestone is underiein {tectonically
overlain} by sandstones, but cnly i1-2 fect are ox tposed before they are
lost benoanh the sQndy fora:::hc}.,c Yhis sandy streich is belleved to

mazk the posit ion of tha f‘ocow) strike fault mentioned in the pravtou"

paragranh, i

1
i
' !

(v} Goldnn {love

TERLATT ST N A v ey

Leading Scuth from 1 Ravon's Nost (ove into Golden Cove s
narrow gully cioded elong 2 small M, W . -8, 8, fault. The sivuciures

seen along this gully are shoum in the followlng sections (f16.17,a & h)

talen from 7ield shatches.

Go'den Cove

(a) East side '\ \\ W Brachioped Les.
50 ft

(b) West side
1
fig.17 Sketches of the structures seen along_the gully between

‘ Raven's Nest Cove and Golden Cove




Alchongh individual heds conw:»?: o comolatad acreoss zhe qvl?‘v' with

e,

certninty . the en*ur*mve,a are broadiv similay and fhis, combined with

}
2

the ohscrved displocament of a brachiopod limestone, indicalios @
splacoment of 10-15 feot.

The brachionod lim esi.csne outcrops on a small resf at the North-west

end of Golden Cove; it i& “olds—:d. into two anticlines {from the crest of
|

ong, the tmestone has heen ew'adrc antd 1o last seen descending
vordioally iante 'rh'? keach et tho Souih end of the gully Erzg. a} . DOniy

L oplane of movement cosurs immoedintsly Norih of the Mmeotone
on hoth sldes of the gullv, and this is infterpreted as & mincy reverse
foult which cairics the main bmchic;g:c'l aestone balow beooh level
3¢ i:‘xa;t 4o net sezn again :?;21 fhe cere oF ’ci.ic anticline which follows

indicatod hy the following observationsse

o) Lith Eogic,o are the came
}

by brer ﬁ?nv sh-blaclk slate

(d A ghin conglomesatic band ooours ot the fop of

,.

cend the gully conceals @ notmal Limb of the limesione ., o novmal fawlt
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almost ceriainly rom m..cq.,eusrb‘e outcrops of the same limastone
which developed a locel coral fauna, {Such mpid changaes Tom _
uncoraliiferous o richly coralliferous limestone can be saen elsé,whez'e
for example on Osthozeras Beach neay Hagginton Sieps - gsee below),
The nearest known looallly at which massive compound corals sre-
deoveloned is at Jenny Stal, but the ¢ @nim?.@%e absence of blockas
contalning co&“am in the intervening cove of Cakester Boy i cloas
vidence that they have not been breught along the coast, -

% L

imestons in the cliffe of Golden Cove is comrelatad

[ B
1

>
&
3

w]
w
&5
=
n««:

']
)
._V"
‘4
'
{2

climasiong even althoush localiy it lncks the
coloninl corale which are typleal of the limestone in s typs locality
e limestone can, in fact, be (toced almost continuousliy in the oliffs
com Goiden Cove into Gzkester Doy and thenoe fo Jenny Start,

&b the Southern exiramity of Golden Jove iz & stesp guily up which

LES T 7 EAS TP Qamn o N T, 3 - N b
it ig possible to olimb into Oakestor Bay. &t the fool of this gully

on the Haat side 19 a wellemarked syaclineg wending 090° buy

" \ NPT S e o Cmusice ofrer 1D 1
showing oo plunge., The gully iiself is & fult lne ayiking 1357 and
T e [ A Py - ] T ! e "L,

it shifte the azis of the synoline about 30 fact to the MNorth on the

syneline with certainiy.
with fwo thin lmestongs 11F i:hici:) atd some arenscesus bands, Mo

by the pumerous guasta ao"mr;;; there appears to be a normdl succession,

There is . however, only about GO Iccé: of strata oxposed before the

seetion is cheoured by the landsiip,
AL the &csm of coms of the gullies eraded cut of the solier hads

2 X . o ) an® A
can be sesn a sonz of broccintion o4id movement tvending 1307, it
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may well be the same fault which gives rlse to the 4allen blocks of

Hmestone and the associated hrecgiation,

v
& Cakestor Doy

The bay is bounded on the South by the promontory of jenny Start
and on the North by a magsive bloeck of cuariz-veinsd slates: it ig

comp.".ete.‘é_y filled at high water and iz not accegsible untll the ¢ide

.

ig more thon half out,
The southern part of the Bay shows & normal descending succession
down from the Tenny Stort Limestone.

The lower part of the mmv Start Limestons io seen av the top of

sl 0y - S i . PN " T Bl - NI
Inuously, avound the Wast side of Qaliesior Bay, getiin

tad
=
=3
o)
1]
0
fP]
e
3
&
=,
N
o)
Loty
e
=3
&
23]
8]
et
e
©
@
P
g
oD
o2
<
2y
T}
34
fa

i

%
&
W
(3]
[id
G
¥
o
b
[$]
Bl
o

wogressively hi chm“‘ ix
S e deo 2 ? e £ T A o ¥ T 2

Fere v 1o about 6-8 et ahove the ol by which 2L fg pogsible o pass
Love, and this is the c}"ﬂy place {except

e Do crts $ovm T oty masied male 280 o A5l :
Jenny 8tmit itselfl at which it {s poscible to evaming the limestons in

e
aitu, Ihas o thickness of 6 feat and this L aprears to maintain uniii
i Y raey Clhoget gpnls 2 ﬂ’z?\‘ hWicknogss & e
ic reaches Jenny Start where the totzl thickness of the

T eorn & Tymrs ga T RN & - L) - Sl d o A .

lmestone heds is about 30 Jest. The reason fov this contrast in
» 3 o T Do A3 % O R [ - -

thickness is thought to be the thick corallifercus dovelopment at

Jenuy Start, while corals ere locally absent further Worth.

Fallen blocks from the limestone show the typical pochk-marhed
appzarance, whille the uppser more slaty bands coniain an abundance

108 - some @f them of the large tvre which were noted

in Golden Gove, Plates of Bphaerocrinug geomefvicus ave also found.

ﬂ

a ‘F

No massive colonial corals ‘ha“m boen found either in'situ orin ‘Lhc:
‘blocks which have fallen o the beach; nor vet are they found @m@s.gsﬁ

the larger stonas which may be moved by the tides = the significance



of this has ahc,nqr raen commeanied on in the dig scussion on Golden
Cove,

Below the ilmesiohs 18 a successicn of slates with occasional
arenaceous bands,; some of which are lentlcular., These slates are at
least 100 feet thick though they ave nc‘i: exposed continuously across
ithe beach, In the centre of the cove are dark, wave-smoothed slates
which centain several seams of quariz and a thin {1*) limestone. These
all dip normally ¢o the Seuth ai about 306°, |

“in the North~west pait of the bav is a small cave, on the South

side of which an anticline cccurs in the slate. The trace of the bedding
in the glate is very foint, but the anticlinal structure is confirmed by the
inversion of the bedding to the Worth, The siates which form the North
side of the bav are widdied by quariz valning and infilled auau%cn gashes,
This is inierprased as bedding plane movement in the syn Eim}, fold
which iz best seeon at the southern end of Golden Cove, thou wgh it s
possible that the fold preses laterally into a fracture ~ as is sesn, for

axample, at Widmowth, Hamator ami Sandy Cove. The slates on the
Nerth side of the cove reguentiy contain thin calearecus fiims, in
some of which it is possible to detect crushed and distorted Phrachioped
valves, Mothing identifiable has vet been obiained from these

caleareous flms which are no mere thain’ 15 in, thick.

e |
o
=ty
o
e
3
<3
foutae
w3
[

ng sketch map and sec vion show the %ssenﬁm;ﬁ.

features of the sirvciure i Oakestor Bay and Golden Cove {fig 18},
(See follong page. )

Co J.Ola.r.iﬁ hetvroan the arcas exposing Lower lfracombe Becﬁs‘

£t has been pointed out 8bove that there is geod corralation hetwean
the succession at Widmouth and that seen on the Wamren - bulk lithologies

can be matched and the structures are

Q

omparable. Abova the Widmouth

Head succession 1s found the jenny Stast Limestone {soe fig. 8) cocurring
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GOLDEN COVE

-

'It.nn\s Start :—
Limestona \'\;q\'\ N,

m the :\;SS- -no \(\

torals ‘

100 feet

S\jﬂc\(r\c strikes ©090° - no ?\untjc_

Quart z Sus\-v.s

?Ceushed bro.(\'\ioPOtiS

Pcu't\m]s

QAKESTOR

Prom\‘ﬂu\t

BAY

'm c_nltowous

Jenny Star?

Fig.18 Sketch map and section- of the Oakestor Bay area.

Golden Cove
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vim of dolomite, while the core remains unaltered calcite, There hasg
also been resorntion and x*acrysia'lliza{;ion as a result of pressuzes, .
and the boundary between adjacent calcite crystals is strongly marked
by a black deposit ~ presumably impurities In the crystalline caleite
which were loft behind when resorption took place.

Tension ga shes infilled by an intergrowil of quartz and caléii:e aro
a prominent feature of *Curtain Rock'. They are closely spaced {about
6% apart) and trend 158%°, This is at right angles 16 the cresis c:E“izhe
drag folds since the latier plinge to the West, The gashes dip very
steeply to the Bast (Evans 1922b). The significonce of these has bzen
discussed by Wilson {1961}, A

The Rillage Limsstone is corrsiated with a lmestone, about 7%
thick, which forms a prominent band run ming across the fo cshoro in

the first cove o the Bast from the steps leading to Ha gginton Beach.

P

For convenience of raference, this cove is termed 'Orthoceras Beach?

{ig.27) on.account of the scocurrencs of or’nc tida in the limesione

- at this point

&1 - oy ¢ 8 L "V i e Py 5 ety 2 " £, oy n
in the vprer pari. The shells are recrvetzlllised, ofien incompinte, and

crushed, so that it has not beon possibie o dentifr them. Fragmenis
of fanestillids and otheyr bhryo arz aluo abundant, and these show up
hest on gub-aerinily weathered surfoes where they are elched out in
ralisf,

Or%lwcefatic’is aye not common but they were found in the limesione

0,1

near 'é;o ihe ¢iff on "Orihoceras Beach® and also in the ¢ove immediately
to the East, In the latter localily several spscimens ware found in

2 L . 1% A
1§

boulders of the limestons wh:{ch had fllen from the oliffs,
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DESOLATION COVE  slide 9.23 - b

abundant crinoid and shell fragments
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Fig.19-20 ORGANIC FRAGMENTS FROM THE RILLAGE LIMESTONE AS SEEN

IN SECTION
A= Algae B=8ryozoa T= Tentaculites G=Gasteropod

O=? 0stracods
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‘Curiain Rock“aée again common, They range from 2-15 mm in diameter,
hut the vagt majority ave of the smaller size. The fact that occasional
larger spscimens do cccur is additional evidence suggesting an organie
origin for the bodies., They tend to occur concenirated in pockets, |
together with crinoid ossicles and black kean-like objects about 1 mm
long. Although he exterior surface of these latter cbjects is black, the
interior ig filled with white calcite. Many of them show a lobe projecting
into the interior (plate 10 fig.1} and it is thought likely thai they are
ostracods, Mi.cro-organisms from the Rillage Limestone, 28 seen in
section, are further 1llusivated in figures 19 & 20, _

Small black fecks and sireaks are common in the limestons and
shere ave cccasional bony fish fagments (plate 9 fig.2), No plece of
diagnostic significance has been found, The limestone has not yiekded
conodents . although samples have been dissolvad in acid.

When fresh, the limestone is pale grey, but it weathers to a susty
brown on atcount of the abundance of pyrite which is disseminated
throughout the limesiona, Quartzo-caleitic velns and tension gashes
are abundant within the limestone bui do not characterize the beds
above and kelow, About L6 fect above the main lmestone is another
about 1¥ or less thick,

The correlation of the Hmestone on Orthoceras Bsach with the
Rillage Limestone is based on four main factors:~ (1) The faunal content
of the limestones is similar, espavially with regard to the concentrically
lavered hodies and the orthoseratids, (2) Both limestones cccur at
approximstely the same distance below the Jenny Start Limestone and
are assonieted with a thin lmestone about 10 feet above (3] The
limestones have a similar lithology (4} Both limestones are underlain by
a similar succession of arenaceous beds, ‘

The Rillage Limestone can be followed about 150 yards to the East
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P

from s zop on ‘Cribogeras Be ach® though N.'W.~8.E. faults step

it bach hiah into the ciiifs, The in“mri.nu limb of the limestone, which

tate

S seen c‘ose to low tide mark on ‘Orthcccsa* Beach', can be traced ag

k]

far s ‘Tufe Cove' {e small indentation in the cliffs characterized by

&

iarge boulders of fallen tufa) at which point the inveried limb is also
faulted high up into the cliff so that it can no longer be followed,

Traced to the West from its outerop on ‘Crihocerss Beach®, the
Rtilage Timestone becomes faulied ouk fo sen by 3. W.~8.8. faulis

and ne further oulcrops cccul to the West {sce Fig.27),

The Rlilage Limestone can alsc be followed eastwardes fvom igs
outcrop on ‘Curtain Rook? 1 it outzrops on the foreshorz of Samson's
Beach. Tt is much dolomitized and strongly sininad with haematite in
e newumourhsf\l of the N.W,.~5.8. fault which strikes across Samson's
1 and shifts the limestone back into the ¢l 1n the Soutt~cast

fig 28). Ite outcrop easiwards from there hago aly cady naen

G o4 O o 3 Coo} Yy TR el 2y [RA Fam (v pm
cissussec in the preceding sectlions on Widmouth and The Warren.

Estwveen the Rilizge Limestone and fennv St21¥ Limestone ore abong
78 of élate, often plack in apprarancs and semebimas caloarvecus, with
thin {I¥ or less) bands of deirlizl limestons cccasionally developing,
Cutecrops of the Jenny Start Limestone ocour at wwo lomiiiles hatween

n';,mn E»"*acn

The clearest picture of the Jenny Siart Limestone i this leoality 1s

obialned on 'Crihoceras Beach® {see figs 27 & 28}; hers the limestone



dips South a'é:'abou'i' 35° and i.: nornally disposed, while at u'ro foot of
Hagginton Steps it ls much bucklcct and fractured as the result of passing
over a tight anticiine {sce figs, 21 & 22), At the West end of the foreshore
on Orthogeras Be acp the va.ny Start Time stone coniaing an abundance

of corals with colonles of c.:isgns_gg}yllum up to 2 fest across {Plate 12),

foct of ihe ciiff, corals {except for Thaﬁzoggz{a} are absent, and tho

1

™

eiuding interbedded slate} is some 4 fest

-

limestone succession
fhinner., There are two possible interpretations of th-és_e facts: {1) the
bands contzining the massive corals have been cul out by {ectonic
digturbance in the eastern cutcrop (there is an abundence of Guars,
assogiated with lumps of dolomite up to 1° 6% thick, at the base of the
limestons, which clearly suggesis movemenids {2} the massive colonial
corale are only developed in local paiches se that in places they may
e completely absont from the succession,

Although movement hae almost certainly i:d*em place at the base of the
he imestone the second interpretation s considered the more likely
since the higher zmon2 at which corale Voc'cur in the western du%:mop lacks
ccrals in the easiern cutcron, and there is no evidence of movement at
this horizon, Secondly, at Oakestor Bay {and other localities) the Jenny
St ,uimﬂs&onn can bn troced from shere 1t ccm‘aim an abundance of

mc-sssve corals to where corals are complei'ely absent, Also, when the

-’-i

"owcsw band of limestone in the ¢liff sxposure is traced to the West
acrosse the besach, massive co:-:als bzgin {0 make their appearance,

¢ is noticeable that the massive colonial corals {e.g, ¥ BPig nhvllum
and Endophyilum} occur at the top of a limestone batl {not within _t} and
ars intervad by hc argillacecus materlal now in the form of slate, This

Fem

suggests that these particular eolonial fo fSourished ip somewhat .
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other wo (his fe3ture con ba veen on i,lw Pre ﬂaw ¥t i3 in this
nidéie quairy thad the masion: }f‘iuhiy' fossilifercus {chisfly corals

and hryozea). The ex Eanaézicm' of '*'héé‘sé facts is readily appreciatad:

the Jennv Start Linestone 1‘0}.11 here and elsewhare, consists of two bends
of masgive liinezst@ne which formerly were economic to quarry: beitwesn

. the two {8 a slaty limestone in which corals frequently bacome pr’oiiﬂc,
the thickness of these Swoe units withih the Tenny Start Limestons is
variable, buf the oy can usually be dist inguished; the synclinz on the

East zide of Rillage exposes only the lcm@r division of the massive
limestone, but ag a result of the plunge 1o the Wesg, the coraliferous
Bvigion is préserved only in 'tm: canire and West side of the hﬂ:ml'\nd
while the uppar mazsive Amri;e,s::. 18 presarved only on the extreme Waest

e the m.mle: ¢ the ossplodtetion of this

on the Bast side of the headland {along the swike of

L:"J
&
W3
=

)
;.‘.
3

,n

8
the syacl '1@} ary unfosgiliferous, axcept for orinoids and mre brachiopods.

Where the middie division of the limestons is pressrved in the West,
Iozsils beconme abundant, Thannopore and Alveolites develop colonies

4 V. x!.mvl

which may e 3 feet and mave in length; mombers of the Disrhvilidas

&bout 50 vards to the ?\Ier%h of the C;ue.n'ief' discussed above, ancther

line of guarfies can Lo seen trending acress the headlancio Thegs.are -

now grassed over am there are no exposures of solid rock except in

the extreme Bast, The form of these abandonsd quarries suggesis that
two parellel Bands of limesione were worked and that the intervening

move glaiy horizon was some ‘iﬁm-.s left uniouched. This can bz apupreciated
beth in the field ard from an inspection of the 25 map., It is apparent that
T

the Jenny &iart Linostons hos passed over an antioline and is now

dipping South into te oliffs on 2 normal limb {fig 23h), This nosmal
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Slide 3

Dolomite Augen with temsion shadow 43: Gua!l‘3 x 30

Slide 3

Fig. 24

Slide

Qolith with fibrct;s“ calcite autgrowth

OOLITIC LIMESTONE =~ SAMSON'S COVE, NEAR ILFRACOMBE, NORTH _DEVON
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SOUTH ) NORTH

in s §urther carth

’ Umsstoncs  swoh plested’
stike 279 plange 10V E

s 0 fect approx.
——————

Fig. 30 FIELD SKETCH OF .THE CLIFF IMMEDIATELY NORTH OF BLYTHE'S .
cov HILLSBOROY

SOUTH NORTH

waverted  slate

o Donds Slone Lst
slote
ckrong zome of qutg
ey RN ETTIRA A -"-:': B b4 5 10 feek qurox.

Fig. 371 FIELD SKEICH OF THE STACK IMMEDIATELY ENE OF THE_ PREVIOUS
SKETCH _(fiq.30)

NORTH ‘ 4 - SOUTH

* Demdls Stone Lot
(Sor Auail seafiy 35)

Fig. 32 FIELD SKETCH OF THE REEFS ON THE FORE-SHORE __IMMEDIATELY
N. OF THE FLAG-STAFF GULLY
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SOUTH

w15 opprox. |

1) greenish-black slate 7) flaggy limestone

2) slate 8) slate and Ist—thin alternating bands
Jgrit 9) slate -dark and calcareous

4) black slate 10) timestone 1-2 ins. thick
5)limestone — much quartz near the base. 13} slate with cakareous splinters
6)flaggy limestone 12} (imestone about 1in thick

Fig.33 FIELD SKETCH SHOWING THE _STRUCTURE ALONG THE EASTERN WALL

QF THE FLAG- STAFF GULLY

SOUTH NORTH
Ve
Ve
/ y Dasids Stone
| ¥
’} mestone

Slare. wuh Slate ' Slate with colaccons Thin Lats

‘a‘li‘s bands . . . sf\'mttft - .,

Fig.34 FIELD SKETCH SHOWING THE STRUCTURE ALONG THE WESTERN WALL oF
THE FLAG-STAFF GULLY
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the dolomite, and if there is & zone of fracture, the displacement

involved is likely to be very smalil.

D, CONCLUBIONS

The stratigraphical cenclusions are summarized on the chart {flg.R2)
which sheows successions measured zt localities between Combe Martin
and Ilfracombz, &nd their correlation with each other, The columns

show & generalized successlon, since on the scale of I mm = 1 &,
it is not rossikle to show detalle of bads less than I £, thick. Ths

very thin detrital limestongs, often no more than 1° thick, are shown

as solid black linag and mazhed ‘1st.”. The measuvrements, though
carefully made, arz not claimed ag absolutely ac z‘mte; all bads are

hsem: of wellemarkad

(1
!_‘I

stoonoly cleaved and dreouenily folded, and in the
bedding 14 is impogsible 2o be ceriein that the measurements were at
righi=any eg to fhe stmiification, In any case the freguent soowrsence of
guarte zeams paraliel to the bedding iz indicative of badding plans
wiament which may cause fuplication or omission of ginsll paris of

s .

the successicon., Desnite these limifzations, it s considered that the

~t
=
b1
w3
[
(9]
o
4
¥
et}
oz
[y d
S
o

favle gives o 20Cuate oV ng and reprasents,

approvimaiely, the true thicknesses involved.

The correlations 2oe based on palasontclogy, gross lithology, and
iocal marker bands P ail of ‘WL_CU ave besn discussed in the mrece C’ziqg
paris of this thesis. The dominantly arenscecus nature of the lower
parts, aand the cslearecus succession in the middle parts, is emphasised
by the coouring, ‘The upper arenacsous division ig not shown on the

anyy succession) as e maln outorop

Tt S e mmog
chiart {exoe e partiaily i the Hele Bay
by o, ST P - P -

i5 to the West of the ares mappad.



111

ie. Fhe lower llFracombe Beds
The lowar arenzcacus bads [a?‘@ teniatively correiated with the
Hangman Beds {i.e. i is considered that they lie balow the level

of the Swingocephalus Limestone of Wild Pear Beach {Evans 1922)).

Tais iz based on the follcwing evidencer-

N

i} The ccourrende of swingocephalus=like fragments in ths topmost

arenaceous he 35: of Widmouth and the Warren,

2} The abundan: massive grits, at Widmouth, do not appear
again betwaen Combe. Martin Bay and Wild Pear Beach aad the

guccession exposed along this siretch is lavcely slates and
calcarecus siates (WWild Pear and Lestar Series),

L

.."ﬂJEZi.T»rV O L@

(o)
T
=1
Baryalt
ot
6]
o

CGolden Cove (& similarity commenied upch by Evans, 1929}
which llg above the Widmouth 8uccession,
4} The similarity of sedimentary siructures in the Widmouit

succension and those geen in the Pangman CGrits near the Litlle

None of these factcrs is conclusive in itself, but the weight of evidence
seems to be in favour of the comrelation suggested,
(g

It is obvious from the cham; that there are lat c*'al variations both

in Iii‘m?ogy and in thickness of the individual units. In particular thers

iy

appsars to be a thickening of ike successicn to the East {cf. the

!.!

succession at Hele Bay and at Mewbewry). Howaver, the area coverad
v these cbeervations is of limited exten: and it would be unwise o
P

arawnnior palasogeogravhical conclusions. The transition from the

enaceous beds {parilv iitoral and partly continental in facies) at the

bass, into the limestonss and wlstes of the middie part, must indicale a
marine transgression inic the North Devon area af this time, though
zedimentsiion was never fr from the litoral zone ~ thisg iz Inferred

from the numerous very thia lavers of limesione (:1;-2’ thick} vwhich
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seems llkely that much of the depositicn ook place in a tidal
nuc~fiat environment, and it vesg rarely possible for corais to establivh
themseives except whan the water deepened slightly or posslbly became
iess muddy, ,ﬁ« r the deposgition of the David's Stone Limestone, there
wz.s a temporery retreat of the sea resulting in the arenaceous succassion
of the uppar part of the e acombe Beds, but & J’:urthez; deepeninrg is
indicated by the depoaition of the Morte Slates, This interpretation is
in close agreement with Webby's {1564) infoerences from the successicns
in the Brendeon and Quaniccehk Hills,

The age of the lifracombe Badg hag bzen discussed in one of the
gocompanying papers (Holwiil 1962}, Yhe suggastions made ¢then have
been confirmed by a detaileq investigation of the fauna, i.e. that the
Jonny Start Timestone is Upper Sivetiay, and the Daﬁid"s Stone LimestoLe
is Frasnien., Mo further evidencs has been found to confirm the Couvinian/
Lower Givetlan age of the Hangman Grits, wor has it been pogsible to put
a precise boundary baetwreen Middie and Uoper Davonlan Beds.

it hasg bhean clearly demonstrated hat there are two inportant
limestone developments within the fl&acombe Beds and that these are
not lenvicular, though it.would seen that they pass laterally into
calecareous shales 1o the Bast of Combe Martin, The Jenny Stast Limestone
is thought to lie at the samne horlzon a8 {(he Roadwater Limestone of the
Brendon Hills - this correlation is based on a close affinity of faunas
the lack of cun‘éinuity of thie limesions avross Werth Devon and Somerset
ig suggested both by Webby's work and by the lack of limestone outcrops

batween Combe Martin and the Breadon Hills,

ey
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PART III PALAEONTOLOGY

_ introduction

Bystématic palacontological work on the Ii&acombs Beds of
North Devon.bas been seversly hampered both by the state of -
‘ pa*e_SeWation of the fossils and by thelr relative sporadic occurrence.
Mot m}ogicers in the area have Fecorded fossils but only a few have
: ax‘:témmed to oive comprehensive lists and these have not included
. descriptions and illustrations of the fauna. it has thus been
difficult and in some cases, impossible, to examins critically the
‘ m@csded fauna, for many of the specimens to which the nérﬁes were
appiiod have been Jost. Even whess it has boen possible to find
" origivel specimens, these are Feguently part of beach pebbles {e.g.
the Hall collection in the Barnsteple Athenaeum) and therefore not
éccmra“aely- located. With one exception, all the corals describad and
fiiusizated below, have bsen collectad in g;itu by myself,

~In this thesis only the coral fauna of the lifracombe Beds is
doseribed in detail. This is for two reasons: {1) cosals are the most
abundant element in the fauna; (i) it in often possible to make use
of meve fragments of whele corallites for systematic siudy, and it
ig rave that more i:ha_n broken and distorted fragmenis can be obtained
even with the most patient collecting, .

To a large é::teh’&, the corals described substantinte previous
recoids but many additional species and genéra ara added ¢o those
airecady known, Some gensra have not been substa_ntiated in this
present study nor have 1 been able to find traces of them in museum
coliections,. Al the specimens labelled Petrata from the Ilfracombe
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SPECIES

A. RUGOSA
Amplexus tortuosus Phillips
Astraea helianthoides Goldfuss

A. hennahii Lonsdale

Calcecla sandalina (Linne)

Cyathophyllum aequiseptatum Edwards and Haime

C, boloniense (de Blalnvitle)

C. caespitosum Goldfuss
C. damnoniense (Lonsdale)
C, hallii Edwards and Haime

C. helianthoides Goldfuss

C. obtortum Lonsdale

C. guadrigeminum (Goldfuss)
Cystiphyllum vesiculosum (Goldfuss)

Endophyllum bowerbanki Edwards and Haime

Hallia pengellyi Edwards and Haime

Heliophyllum haliii(Edwards and Haime)
H. helianthoides (Goldfuss)

Petraia celtica Lonsdale
P. bina M'Coy

P. pleurimdialis

P.sp.

P. sp.

Strombodes vermicularis Lonsdale

B, TABULATA

Favosites cervicornis (de Blainville)
F, tibross Edwards and Haime

E. polymorpha (Goldtuss)
Heliotites porosus Goldfuss

Alveclites suborbicularis Lamarck

Favosites dubia Edwards and Haime

Michelinia antiqua (M*Coy)

Syringopora sp.

Cladochonus sp.

First recorded by:-

Valpy 1867
Sedgwick and Murchison 1840

Sedgwick and Murchison 1840

Davidson 1B64-7

Edwards and Haime 1853
Murchison 1872

Sedgwick and Murchiscn 1840
Phillips 1840

Etheridge 1867

Evans 1919

Hall 1867

Sedgwick and Murchison 1840

Lvans 1919

Evans 1928

Etheridge 1867
Etheridge 1867

Evans 1919

Valpy collection
Valpy 1867
Valpy 1867
Valpy 1867

Evans 1929

Phillips 1841

Etheridge 1867
Phillips 1841

Phillips 1841

Ethertdge 1867

Ethertdge 1867

Etheridge 1867

Valpy 1867

Valpy 1867

Valpy 1867

QAUYIINYISING

W e % W

-~

REMARKS

see Cyathophyllum helianthoides

probably Phillipsastraea hennahif; this species has not been identified, but
the genus is common

Type specimen entirely recrystallized

= Hexagonaria bolonjense

= Thamnaophyllum caespitasum

a fragment, probably referable to Mesophyllum damnoniense has been found

= Heliophyllum hallii, Some forms of Cylindrophyllum are similar

a specimen in the Hall Collection has been referred to this specles; its
locality is uncertain as it occurs in a beach pebble; it is a species of

this spectes is close to Stringophyllum turbinatum sp. nov.

a species of Hexagonaria close to H, boloniense

very close to Cystiphylloides corneolum.(See systematic section)

see qualifying note in systematic section

very close to some forms of Stringophyllum described below

see Cyathophyllum hatlii above
sce Cyathophyllum hetianthoides above

specimen in the British Museum (Nat,Hlst,) - it is a species of Syringaxon

the name Petraia has almost certainly been applied to all small solitary
corals irrespective of their internal structure; all that have been
stucied in.this present work belong to the famtly Laccophyllidae

=Cyathophyllum cbtortum - see above

=Thamnopora cervicornis

=Thamnopora polymorpha

=Thamnopora dubta

=? Pleurodictyum sp. ded in Evans 1929, A singie specimen of
Pleurodictyum from the Brittsh Museum is figured below; it cannot be
identified specifically

probably a synonym of Aulopora figured betow




11§

Beds in the colicstions are in fact species of Syringaxon, Moizige

lmtun or Barand cog;bvuume

A list of nll cozals 'eaco:dﬂa jrom the ufxncomba RBads of North
Daven, together with the author who ﬁz‘sﬁ zacorded them i shown on
the aeccompanyling shest, (Page ”5'>
it iz significant ih:zc this founa, with o exceptions, was

racorted before 1870 and the vast majority of the corals are identifted

frte

with specias flgured by Bdwards and #aime {18533, Sirce this time,
study éf inigynzl sivuctures with the aid of thin sections has resuited

ino fingr cubdivision of coral taxay this is considered the main reagmn
shy gater agreemen? betwaen the fauna reserdsd in the
i‘iew ase and thad deacsl

5% spasies {20 of them naw) ara descoribed in the follawing

- v -

etad o= LN - fre m fod o
sestion, and thoy have boen veferyad (o 23 geprera, The proporiicn

v —

~of nzwr gpacios is high, bol most of them belong to the Rigose and

in pivdicular to the Metriophyilidae {10 new species). ¥No spanies of

p’u".z and cnly oene of Barrandeophyilum have baen reccyded

rockes nesyer than Bohemia, and thevs Is ittls in

Ccommon batwesn the sich roof founas of Souih Dovon and ihese from
the Tifracombe Nads, The modarn vevision of the Belghum {zbulat
corais. by Lecompte has greatly fa fc.c:i.,;?.a'i:cd my own study and, in
foct, only Ywo new spzoles of (abulate gcrzl have L»:rzc—eza founsd,

Below iz @ e:c:smpfi te st of the coral £==un_w Filéz is-naﬁ:@ms’ﬁ:&y

that vary fow geners and o'ﬁy two species are common $o both the
Tenny Siart Timasotone {Glvatian) and {he David's Sl,una Limestong
{aenlan}. Thisc is particuizrly significant when distinguishing
batween the twe limestonas in the fleld since dmir: ganayald

&7
appsarancs and thickness ig olmost ldcnt ical,
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Entelophvlium samsoni sp. nov,

i‘-‘ie:mt;bnarla polopionsis (de Blainville)

N
- Meniscophyllum crescanium sp. nov.

Mesophyilum (Hemicosmophyllum ) inequlsrum sp.nov,
Metriophyilum }Mtuum Holwill ‘

Lot

Phillipsasiraca cripia 5p. nov,

P, sola sp. nov.

Pleuwrodictyuwm 8P,

Stringophyilum carinatum sp. nov.

S, turbinatum sp, nov,

Syringaxon forie sp. nov.

S. genicuiata sp. NoV.

8, grandls sp. nov,
"8, grossa sp, nov.
S, laticenia® sp. nOV.

8, parva gp, nov.
B, rofa sp. nov.

e 35t Fon
S. cf, smithi Pfang
&y CFORTDLLTAIIS

Thamnophyilum caespitosum {Goldfuss) _

Go BPe
Thamnopora bolonlensis {Gosselet)
7. corviconis {de Blainville) X

T, evonigera (& Orbignyl

T, dubia (de Blainvilie)

' RILLAGE LST.
JENNY START 18T,
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COMBE MARTIN BEACH LST.
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Some of the techiiguss used are describsd in the paper (Helwill
1364} w ‘hich is submitied as part of this thesis, In the fleld it was
rarely possible ¢o coliect complete corals: most waere duy out fom

wave-gmeothed surfaces of hard limestons by patient wm‘k with &
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hammer and chiscl, Begause of the distoried and Fagmanted noture of

most of the material, special care was nesded when sectioning them
and this worlk was done by the writer using & diamaond dental cuiiing

wheel, and a home~made apparatue {Plats 15}, The great advaniage

of this apraratus over any marketed commercially was that the

revolving saw, adjustabie to any angle, could be moved through the

stagionary spscimen {instead of vice versaj,

Recrystallization of the skeletal material of the cer'al.ma-:ia the use

of peels & poor substitute for sections, and polished surisces were
ofien found preferable to thin sections since they give a greater
dep’rh of vision into the skeletal structura,
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SYGTEMATIC DESCRIPTIONS

Order RUGCSA
Sub«ordeé ST!}E?'IE;’LASMATINA
Super-family ZAEHRENTICAE
Family - - ARACENOPHYLLIDAE Dybowskl 1873
| Sub-family ARACHENCPHYLLINAE Dybowski 1873

CGanus §n‘zelom,n3 Wedaling 1927

For generic deéqmlption see Hill 1840c

Entelophvllusﬁ samsoni sp., nov,

Plate 35, figs. 1,23 Toxt figs. 37,38
Blato 06wy

I-Iolotgga:‘ 11.2 from the Jenny Start Limestone of Samson’s Bay, near
Nlfracombs, North Devon,

Faratypo: 14,94 from fenny Star: Limsstons of Rillage Point,

Dsagncsis.: Entelbphyllﬁm in which both _majozi' and minor septa &Eé
thickened at the {nney edgé of the diasepimentarium and again at
the periphery where the wedge-like dilation of the septa results in
a pagipheral sﬁereazozﬁe, Epitheca is thin., Major septa barely reach
the axnis and have slightly rhopaleid ends, Carinae are developad
pam;:ulézly near the peripheral ends of the septa. Tabulavium wide
with Jasge horizontal tabulae,
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Descriptiont - The corallum hag a trochoid form and tapsrs from a diameter
of 24 mm, to one of 15 mm, in & length of 34 mm, There are {wanty-
six septa of each order at & diameter of 24 mm; all the septa ara
dilated at the paeriphery and the wedge-like thickeoning causes the
septa to be latoxaiiy in contact, thus forming a nasrow sterecozone.

The major septa do not reach the axis but are usuvally flexxed at thelr
axial ends and aye slightly rhopaloid; they are strongly thickened at
the inner margins of the dissepimentarium but are not contiguous

wigh the mmor sepia, The mincr septa are irrequlay in length but the
majority extend just beyond the inner
margin of the dissepimentarium and
the axial ends are frequantly sharply
bent 80 that they join the adjecent
major septum (fig. 37). The minor
septs also show alight thickening

at the inner marging of ths
dissepimentarium, Near the periphery,
hoth orders of the sepia are thin,
Lrragularly bent and carinaze, Thers is

an outer set of vory glokbose dissepiments

and an inner group which are more

elongated {1.2. less glochose) and Fig.37 Freohand drawing
) (based on the holotyps)

‘ showing the foym of the
teval dissepiments, The tabulae are sopwa in B, sgmsoni

downturned at ¢helr axial sdges and have a
slight median depression they are closely spaced but ccour in groupss
the majoricy exiend the whole way acress the mbuiax’iumo The tabularium

-steeply inclined; shere are ogcasional

occuples just over one thipd the diameter of the comxaillite; (in ecarlier
growih stages the tabularium cccupies & greater propcstion of the total
di".‘.i mai&?} 0



Flo. 38 gc,&:’gg"ozyo Transverse seckion of the holcivre {from o
vhotograph)  Crvsials of dolowite have developed, pastizlly

N

destroving the orlginzl structure of {he comilite,

A Thamforv ] anyam? I haueem ™ % s e e g g P ®,
Llaoue Sigl'lﬁ c.’.;s'hiwlﬂ,!};f}ﬂ}’.‘..éﬂ: has hitherio been pacorded GI.L"}}’ Fom
pxmTe  Gxamwsiur anlicepdosne

A2 P TIR AT TR

ag & pu e o T o 4 - - f 7 TG e 2, K gamd 4
Siurion nocks - sainly Upesy Wenlock and Ludiow, It i3 thus with

some caniion that 1 have placed the North Desvon specimens in thig

£3

genug: however, they possess all the chasacteristlo featuros of th

o

5

genus and so 1 congider that it range must be extended at lenat
into the Middle Devonian. Pocota (1802} has, in fcl, vecorded &
suecies from Siluro-Devonian transition heds in Bohemin,

E, ssmsoni differs from other spacies of the genus mainly bevause

of o stvongly dilated sepia which in ransverse section are suggestive

of Avonthephyviiums the Big-zZag gepia, tho strong carinae, and shove

nit, the broad hosizontal fabulae, clearly sepasate it from this latier

[ 4.4
ganus, Hi (194623 has made an interasting chservation on the

sepial dilation in Entelophyllums she found that the sams spacies

shows much greater dilation in shaly hads than in limsstone bado;
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¢he North Devon species ccours in a shaly mestons and the dilated
saﬁt& may possibly be an ecological adapiion.

Most forms of Entelophylium are fasiouiate but Hill (1940¢g)
recoyds a éolﬁ:ﬁw variaty from ihie Yasa=-Rovwning District of Now
South Wales; this ccours gtatigraphically hicgher than the fasioulate
onzg though both are in Uppar 8ilurian zocks. Only broken fragments of
of §, samsoni have been recovered but all suggest thai it was a
solitary form, |
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Family LACCOPHVYLLIDAE CGrabau 1928

Syringaxonidae il 18939a
Amplexocarininae Soshking 1941

Family description: Small solitary rugose corals with the axial ende

of tho major septa uniting tc*@*hé&* {o form an aules. oz ‘stereothoca’
{Crabau 1928), Mincr cepta may be prcsenh Tabulas consiast of

two sories: thosa within the aulos ba&ng horizontal and ususlly
cemnlaze ' and those which coouy betwreen the aulos and ouisy wa.,i, the
latisr slope outwards and dewnwards. True dissepiments are absent.
The aules may be formed by mic?emnt' of i,he inner ends of the septa
{as in Syringaxon siluriensis) oz by defleciion oi the axtal ends of

the sopte {as in 8, deprasse).

Includad geneva from the fliracombe Beds (Middle and ﬁpper Devonian)
of Eoz'th Devon:

Sysingaxon Lindstrdm 1882
Bagzandeopayilum Pocta 1902

Rangg: Silurian - Permian.

Genus SYRINGAXON Lindetrdm

Syringason Lindstrdm 1862, p,20
Lacgophyllum Simpson 1900
Alleynia Pocta 1902

Syringaxon Butler 1938

Typs species: (by monotypy) Cyathaxonia silurlensis McCoy 1850,p.281,
and 185%,p.36,
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Hevizon and loenlity of tvpe sneciss: Silurian (Upper Ludiow),

Underberraw, Kendal, Westmoreland,

Gonaric descripiion: {Builer 1935) “Small simple contcal of cylindrical

Rugose copls in which the axial ends of the major sepia are dilated
and laterally contiguouns forming an inner wall or aulos, The tabulae,
which are few in number ard irmegulayly spacsd, ars divided by the
avles into an inner and outer series; the innrer tabulas ave fat or
sMghtly depressed; the cuier tabulae vary in form, but ganerally
slopo upwards &om the spitheca to the aulos, Dissepiments arte
absent. Storaome is usually abundant and cements the axial onds of
the miner septa to the sides of the mejer sapta ¥

Fomarka: When Lindsirém (1862) erected this genus he gave no diagnosis
of description and it remained imporfectly known until Butleyr {1935}
published his doscription. The genus i8 vory closely alliad to
Barrandeophyiium and some authors (o.g. Grabau 1928, Prantl 1936)
have suggested that Byringaxon was tha direct ancestor of Bagrandeow-
phylium, but that during the Devonian they existed side by side
repregenting diverging types of the same gtock.

The previse distinction between §yx‘indaxon and Barrandeophvilum is
difficult to establish from the oxisting literature, Butler's {1935}
dascription of Syringexon differs in only two respzcts from that of
Baprandeophyllum given by Pocta (1902); in tho ltior genus, stercoplasm
is said to he thin or completely }absent. and dissepimonts may of may
not be .m'esem:, Crabau (1928), howevar, is unable to recard the
presence or absence of stereoplasm as of generic valua; instead, he
difforentiates the two genera by the fact ¢hat in Barrandeophylium the
aulos widens move sapidly and is usvelily imporfecily formed » hamQ
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olther elliziical or broken ot ono or more notnts, Freail {(1938) and

Stumm {1249} concur with this view,
{1030, 1956a) cmphasises the impottancse of stercoplasmic

thickening in Syringaxon, in coavast ¢ -3'@@@@3&13&11&% in which

there 1o 1ele or no thickening., Shoe also montlons {15563a) ¢hat in

Bowandeopbylium the septa and eulos are thin and that the oulos is

. - 3 2 '
is obvious that the

P

o gensra are morphologically very o \mna:r,

- H 1 (9 ... - &) »
ond £, a8 suggested by Goabaw and Fran®, Bamandse

nelpdaivodl

Riiyilum ropragsents

an off-shets Gom Eypinganon K is 10 Lo enpactod hat Indtlelly there
must have hean o complete gadation of morphology belween o tWo
genmie. In goncral, hRowever, the ftvo fovme appesr suwifloiontly
dietinzt to be semz’aﬁeéo in the following doscripticns, all forms with
-complete aulos and noticesble stercopianmic thickening are veferred
%o Svringaxen, and thase with more slender {(and usually more
numerous! sepiz, incomplete aulos, and iittio or no stereopiasmic

hickening, to Bagrepdecphyilum .

in the fvpe spacies {of Synnc'axc*zﬁ he aulos is formed entirely
by the dilagion of tha exial onds of the sepis . and this meds of
fovmation for the aules 1s impilelt in Butier's generic desoription.

o33

Bovever, Frmanid (1938) insluded within the gonus forms in which
the aules was Sosmed by 2 deflection of the anlal ends of the sepia

in addition io thelr dilation -~ °in 8, memorabilis ... and algo in

8. depresss the aulos i Iovmed by soms slight thickening and by

i o

tha bonding of the axial ends of ¥the major septa.t {(Fraxll 1838,p.19)

Tb_a mz.‘.ca zanios 76 be dasirable to have soma value for the size of the
aulos and it hoe haen found convenient in the following descrinions

to cxpress the gize as a ratlo of the whele diameter,
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i.e. Diameier of aunlcs
2 =z Aglos ratio
Diameter of corad

tn meking these measusoments the dlamsiar of the aulos is talken
28 the Inside diamster, while the diamster of the coral is the maximum
diametor &t the zama loval, ¥ ¢the cowl has heen distort cd 80 as
peoome ollipntical in dtansverse seciion, the mean of the makximum and
minionm diamatsrs nog basn taken, though theoretically, wovided

the aulos diamoeier and ozl diameter are mensured along the same

The ques’ﬂ:ém. arises as to the valldity of this mtio as a spacific
characiasiatio. Unfortuns ety no parfect specimons have been cbiained
from Worih Dovon, noy ars the byoken fiegments abundant enough to
make the statistiesl study which would be necoessary to decide wha
zgcm’"amaca variation in the avlos ratio is of spacific eignificance,
Qmszem.cmns on the lavgey fagmonts suggast that the ratlo s consant
in tho mature coraliites of any ons speoiaég in eaziier ontogenstic
tnges it may be move variable. In the follewing dogoriptions the

n

avios fatlo 1s used as a descyiptive maasurement and it does not
necesen ardiy Implv a spocific characisristic,

Soloronchiyme v. Sieyeome o stercopiasms in the glosgary of mosph-

‘clogionl terms compiled by Moore, H 1131 and Wells {5241} 1956} the
fraplioation 18 ¢ gtegec)ma is the deposit of calocnyroous Hasue
rasulifng in the thickening of soma pagt of the Gf}se.. iy scleganchyme is
aslse ueed in the some sense but it may also refor to the normal un=
thickaned calcaraoug tissus of corals, The formey tesm is appiied
by the anthors 40 the Scleractinia and the lattes 2o the Rugoss.,
Powevor, Smith and Lang (1930} used "stezeome’ o describe
thickening in cerlain Rugoss comals, ‘Stercoplasma’ was ussd by
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Lindsivbm {1876 ,p. 30} to describz what he ayronesusly regasdsd

e ggoondary dilnted tissus in the pimasy sepia. In subsseguent

(&)

[3¢]

o

cessriptions, the term Sstercoplasm’ 48 used in the sonse intended

fmar Tl el ey o) al
oy Lindetybm - to desonib

aleite vrhich

2
(1)
e
Q
P
£
£
i
Uy

3
‘QJ
D
‘23
2
2
;‘2“.
t.')
C}
Em

e
raguils in the thicher uing of some mart of tha ooral gkoleton.

Wiehelson and Bheridge {18808 notod thot the moris of o coral

in wiich sloves wlasm had been most thicklyr deposited were the

g ratien anTy feuln Sren ol Ty 3 . & £n 2lge ATy 3

parie which tandad {o basoms wentheved mest sapidly oo that ey

AN PR SNy T TP R iy P ] ...—. -~ s n N .
frevrenity found only moulde of those potie which had baon thiskensd,

£ simiiay thing is notlceable in tho Not m evon vocks, only here

2 & T s iy % A o @ o, e »
¥ posme that the thichenad tlosues aro z::csx-si:‘wscd much move

ere e @] f
PER=ALAN %y

. 2 o - " v,
geptum thickenad by ctovgoplnam is now

& y;,zz?c

axnon fosig sp. nov,

B eyt oy

E“"?“.E'{;G 001 :;:{C;é? '%,7“2‘

]

.
ioroar 8
.;.,Ci‘:“m-w L Fe ot
ol Tven

the Devid®s Stons Limesione ai David®s Stone

P S U \T s I & .
Gt Meelin, Nosth Devon.

soliinry corels with & dismeier of aboul 45 mn,

G q 1 myrnm o e N & L . PP L NP =4 R .-
10-18 sepin are developed at this dlamster, and the aulos s formed

o

by the sharp hending of thely axial ends, Tho culer woil is thio SR

the holotyps is a broken fagment abous 3 m'm fong,

i hoo an sules ratio of cbout 8,3, n the iransverse polished
sewion goms of the tabulae are gesng these suggest that e
Specimen 6,8 from the same bhad shows

septz and ¢ much thickeonsd oulos,
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Remaihist 8. forie iz similar to 8, goniculate in having a thick ouler

wall and strong ospia, but it hag fower septa, 2 smaller aulos and
ig much smaller in overall size,

Syringaxon geniculaia 8p. nov,

Blate 30, fgs.1.2,7

Biate 31, flg.3

Plake 32, fig. 5
,’:momm Specimen 5.6

e o P

Herizon and localiiy: The Combs Mariin Heach Limesione {Lower

Fraenian}, The Parlour, Combe Mariin.

-...—......

2%

23‘.’! mma are wv‘:;ﬁapad at thic dimmeisy, An avics f@zmn rariiy
by thichoning of the sepia but ps in@iz,a&l 7as 'ma mmﬁ@: of a sharp
geniculate defleciion of the sepla ot thelr o ddal ends. The awlos
zatio is abowt 0,.5. Tabulee aro of two types? those within tho auvlos
[T wmpﬁ.e@e oF commenly extong at least tvo~-thivds & the woy
anrnse e aulos; the tabulae arve ‘é:iu‘,ﬁ agzd 2bout 0.5 mm, ap3rt,
The tcbulze ouvigide the aules ago mora wis elv spaced and siops
downvrasde and cutwards, The outer wall is %hic:k and the calys

i3 dagp and atesp sided,

gkggrgg% on: The recoverad pa b was 12 mm, mma 1% s clzoulay
aross-section with a diemeter of 8 mm, The damsier remaing constant
ovay this T!mm.b go that the fosm of the adult corallite is p2 rosumed to
ko cviindrical. The calys, scon in section. is 4 mm. desp with
8@0&353 aides (Flate 30, fig 2}, Tho outer wall is thick, avemgmg
over 1 mm, ‘Z“a@ auvioz ccouples about helf the diameter of the lumen
and 1s regulasly ciroulay: it {s formed in pact by the sharp féxure at

tha azzial ends of the copia as well as by slignt sepial thickening.

& Eal
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The awlos may occasionally b brokon when one septum dess not
comg:létely abut against i8s neichbour, A suggestion ofa
phyilotheca {CGrabau 1926) is soen in plate 30, fig.7, but this is
the effect of the section cutiing thyough part of & central tabula,

20 sepﬁs ara pyegsent in the holotypa, all of which reach the

- aulos: they age thin and slighily flexed: they thicken jusat bafore

| reaching the ouler wall and also at the auvlos, Slght bulges in
the peripheral wall betwveon the cepia susgest the possibility of
incinient minor septa. The sepia may have g alight swé.u&ng WRETS
thoy mest the cutey series of tabulae. Tho tabulae within the oulos
gre semetimas cgmpl@'-ae, in wihich aaoe thoy ore horizonial or

deprassed at the cenise: the majorisy, mweves:..‘ exteond about
two-thizde of the way across the aui.g)s and are slightly convesx
upwards, Aboul S-10 (abulas cccus in the space of 5 mm, and they
ove approsinstely eguidisiont.

The wbulne cocuring between the aulos and the outey wall are
inclined downwards towards the pesipheyy: they are usually sﬁs’mght but
may be slighiiy dapz‘essécl towards the proximal ends these gxem«aa:dal

 tabulae are very thin and barely discernible in transveyse sactions
there ase sometimes additicnal vertical plates close to the aulos wall,

Betwreon successive tabulae, the diameier of the aulos increnses
gilghtly, but roturns to approximately the original diametey hofore
continuing botween the next pair of tabulze: this glves the wall of
tihre oulos a vory Lvegular appearance when seen in longitudinal
scution, even although the mosn dinmster remains constant (see Flate
30, fg. 1},

Bizgusgion: This is tho most common spacies of %ﬁnﬁ zon in the
Combe Martin Beach Limestone; it regembles 8, bohemica boheomica

Pranid but the North Devon speoies has mose septa, and appsears o
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be lacking a iincr series {though see remosks above); the tabplae
are also more regular in §, geniculata. The aulos is formed ina
similar way to that of 8, memozabilis Prantl, but this latter spacios
has fewer sepia and move closaly packed tabulaa,

Syringazon grandis 8p. nov,
Plate 31, figs 1,7
Holotvpo: Speotmen 15,7 |

Herlzon and lozalify: The David’s Stone Limestone (E‘xasnian), Hele,
ar Nifracomba,

Diagnosie: Tuwbinate solitary corals; dameter reaching 15 mm. at
the disgial end; at this diamater there are 24 septa which are straight
oz only slightly flesed; they avs radially arrangad and thaelr axial ends
ara much thickenad so fhat nelghbowring Septa are in contact, thus
forming &n aulog; the periphsral ends of the sapta are slightly
thickened befora veaching the thick outer wall.&Thoe aulos is

- complete and regules; aulos ratio about 2.5, The tabulas within

the aulos are usually complote and horisontal but cceasional ones
bifurcate; about 10 {abulae occur in S mm, , but they are Lregularly
spacad, The outer (abulae slops dowrwards and outwards at -about
45° ¢o the aulos wall; they aze move widely spaced than those within
the aulos, Additlonal small globose plates occow behween these ocuter
tabulae close to the au.los waue

Dssc:*igﬁom No complete specimons have bean chtainad; the holotype
ie o fzagmsnt aboug 5 mm, long and embedded in an argillaceous
Hmestons. Fasatyps specimens show the turbinate form of the coral
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and suggest that the full longih of the maturs corallito weould be
20~30 mm. Fho outor wall is 1,5 mm,. thick and thers is no evidenca
of minoy cepia. Tho bifuwrcotion of the central tabulae takes placa
akoui tworthirds of the way ecross the aulos with the regulf that

the split portiens are no longer hezlzontal but are flexed up or down,
The axial ends of the sopta aro not deBested but ars thickened at

helr axial ends to form o stersctheca ag in the {ype spacies.

Tieovssion: &, gyandis is shntiar o S ,_maior {Pocial, Both have

ISR LT A S LA ANSD SO T TS I

24 wmajor sopie and are of similar gize and form,. Howevsr, S.i- . mafor

o~}
B

g winor aspta developad together with dissaplosnis. No we:c’cions
are given with Foota®s {3902) oa'iginal.-daa.:yfimion so that 1t is not

gessible to see whether the dissepiments e mentlons are comparable

with the small clobose plates which coowr arcund the aules in
2o crandig, Ef’n, major ie & Siurian genus and i scems advigablie {0

T AT W S st als A

nt the Horth Dovon form 28 8 soparats grecies until more preciss
comparisone can be made with 8, wales .

XA ITUESTILTS

B grandig diffeys from B Ea?ise;ma. in having fower and thinner

el Wﬂ’;.‘-'ﬁ .....

SByringason qm%a 8Pe OOV,

. Plate 32, figs 8,4,7

Horlzon and Jovelliy: Jenny St&z't Limestone (Givefi&n} of Riliage

| Kezdiand, near Ti&racombe, Nosth Daveon,

CET RS

Discnosis: Syringexon in which the aulos is formed by the axial
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thickening of the sopta, The tabulae within the aulos ara stout and
are concave downwards; those batwaeen the aulos and the outer wall
aze slender and slope steeply downwards and cutwards, Rejuvensscence

may OScur,

Degeripiion: The spacimen has a maximum dlamster of 7 mm, and an
aulos ratlo of 0,35, It hos boon out 50 as to zevenl two wansverse
sections and a longitudinal seciion, Thers are 21 sepw at the
maximum diamsetor: these are much thickened at their axial and
peripheral qnds though some thickening also affects their cential
parie, All the sepia are sizalght or only slightly flexed and the
unbyoken suios iz formed entirely by the thickening of their axnial _
ondg. In the Epng:ltudinal section i is pocgible to see rejuvencscence;
this i3 the only specles of Syringaxon in which 3t has boen recorded,
Tamﬂﬁe within the aulos ave neegly always complete; thosa botween
the amnds and outer wall are ¢hin and much fmore numerous. There
ata no disgepimants. '

Romaorks: Only thyee specimens of Syzingason have been fourd in the
Jenny Start Limesione despite the fact that the limestone contains an
. abundance of corals at most localities, All the spscimens are
rafereble to 8, grosea. Webby (1964) has recorded a spacies of
Syrincaxon from the Roadwater Limestone {=Jenny Start Limestone)
of West Somerset, but thiz differs from 8, grossa in having the aulos
formed by the bonding of the gepia.

Syringaxon latisepia 8p. nov,

Fiate 30, fig 6,
Text fig 39,2,b.c.

Holotynat Bpecimen 5,10
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Pazatymes: Spseiniens 2,13, 6.9, 4.3,

Horizon and locallty: The Combs Martin Beach Limestone (Lewer Frasnian)
at Combe Mariin,

Diagnosis: Solitary corale with sbout 26 si:oﬁt sopta developad at a

diameter of 13 mm, The seple are gwollen at thelir axial ends zo that

| nalghbouring ones axe in contact, forming an aulos or °stervothecs’
{Grabau 1928}, Tho aulos is complsie and occupies about one~third
the diameter of the coraliite, Mo dissepiments ave present. Tho
covailite wall fs much thickened by stereoplasm. Vé:fy ghor: minor
sepia are precent, bui eye embedded in the peripheral stereoplasm,
Tahulas within the aules are usually complete and are sauvcer=shaped,
Moout flve Uvegulanly spaced tabulae oceur in 2 distance of 5§ mm, The
tabulae outside the aulos siops sieeply downwayds towagds the outey
walk,

Doscription: The holotype is @ broken fmgment § mm, in length and-
embedded in limestono, The diametor of the spschmen shows 3.&?.%19
vesiation over this distance, suggesting that the matuze cosallite
had an appoxzimately oviindricnl fozm. The (rahgverse sectien ig
shightly ovoid with the majé?'axia measuring 13 mm, and the minor
ens 10 mm, {Thisz may bs the rosuls of compraasion on o fruly
ciroulary sectlon since the yocks in Nesith Devon ere severely contorted).
The opitheea is for the moast par? absent, but at ono place it appears
go be iazesewed and the cranwiations in the txansvarse sestion would
indicate marked longitudinal grcoves; these grooves ¢orrespond {0
the positicny of the major and minor sepia, The spacimen has bsen
ractially delomitized and ¢this has obscured parls of tho sisucture,
pacticulerly in the nefghbourhood of the counter cardingl sepium.
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| 510" CMB. LIMESTONE ~ longituinat Section’ 510" CMB. LIMESTONE longitudinal Section

Fig 39 5. latisepam. Fn'ee‘ixand dmwmgs of the holo‘cym from
polished sections
- {o)} Transverse pection
(b} {c} Longitudinal sections

Howreves, the sepia on elther side of the counter septum appoar
thinaer than the cthers and this suggests that they may be nccelag~
ated minor sepia comparable with those described in the type
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apsoies (Butlsy 21935}, Tho innoy wall of the avlos ig strengthened
by & deposit of stercoplnsm. An appeatanice of digsepiments ig
suggested where the section has cut through the ouvier sloping series
" of tabulae which somaiimes show a maghed fexure just bafore reaching

the wall of the aulos {see Teus fig 39b).

Discussions n the formation of theé aulos and in the siereoplasmic
¢iokening, this spscimen resembles the type spoetles, but it is

considerebly largey a*v? has more sopia. 8, latizepiaig most clesely

DILTS A DI L Do

rosembles 8, hohemica bohemica fom the Daleje shales (gp) of
Behomia {Frantt 219 } but it differs in having a greater numbay of

santa and o wenhey developmant of minoy sopR,

Syringaxon pRrvs Gh. DOV,

Meto 30, fo.8

oic:»e:*nm: Bpacimen 4.6,

Srcmuron '3

31"0 rdzon and leoaitiv: The Combe Marin Timestons {FLower Frasuian)
“The Darleuy, Combe Mariin,

-
i
eetreni

onnaigs _; Bolitary rugose corals with a dismetsr of about & mm.
AR ¢hls diamoter theis ava 36 major cepa . which are thickensd st
axig and aye late@ally in contact, thues forming an anlos. The
sora thicken agrin towarde the perlphery and avo cmbedded in a
¢hin parighoral stereosons. The ovter wall is thick and the aulos

relatively o *f:?l anlos ratlo 0,2},

?’:fsscmmim. The sp2cimen is embedded in limesione and the racovered

PrnliorpeSouss S0 Srat dech

o

fragment i 4 mm, long, The diametey of the coralifte does not changs
over thie lengih nor doos the number of septa. Tho polighad (ransverse
soction is appronimately civoular, Much of the cuter wall is
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secrvetaliized but it s poseible to see the peripheral stersozons
cleaviy. The cuier wail is about 1 mm, thick, The aulos is
cemplete and there is a possibility that it is formad f:y a sharp
bending of the copia at tho axis in addition to the thickening.
The aulos 18 net ciscular in the holotyps but this is the result of
tectonic pressuzes disteriing the coraliite. . _
it has not been possible o cut & longitudinal section fom the
heolotyra but there is evidenag in the {Tansverse section of an outey
serion of thin, Lregulavly spaced ‘abulae, | |

Lseunolon: 5. pasva most closely resembles 8. inopinaia (Prantl),

Bowovey, Pranil’s spacies is smaller and bas fower sepia, It has
a smaller aulos ratio than any of the other species from North
Devon., ' ' '

Sygingaxon yota 8p. NOV.

Plate 30,flg 5

Holotyna: Specimen 5,11,

nrmirTaTe, ooy

Hotizon and locality:{of holotyps): The Combs Martin Beach Limostons

{Lowey Frasniand

Paratyps: Specimen 13,20

| Forizon and iocallty of paratypar The Combe Mattin Beach Limestone of

Hegointon Beach , near Ilfracombe,

Diagnosis: Small colitary corals with 18-20 septa dovelopsd at a
dinmeter of § mm. Sepia are thin and strzight o only slightly Sexod;
they ara thickened at their axial ends and are le.tesauyl in cbntact,
thus forming the sulos. The aulog s unbroken and rogular: ite inne?
wall is reinforgad with a thin doposit of stereoplasms aulos gatlo 2,5.
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The outer wall is thick, Tho centwel tzbuiae .are horizontal or very
slightly concave; thoy ars thin, but thicken just hefore reaching the
outer wall: spacing is m‘eguiaso The outer tabulac are few and also
nearly horizeontal,

Digcnosion: The one shost septum 8e6 in Plate 30, fig 5, is not
considered & characteristic feature of this spacies: in longitudinal
gaotion this sepium can be scen axtending o the aulos at a slightly
lower level and It is, thetefofs, most lkely ¢o be an individual
patholegical pacullarity, |

Syringaxon of, gmithl Frantd

" Plate 3%, figs. 4,8

Horizon and iocallty: The David’s Stone Limestone (Frasnfan) of
Sandy Bay and Broadstand, neay Ilfracombs, North Devon.,

Piagnosist Small golitery corals with @ maximum diamster of about
4,5 ;mma Twenty sepia are developed gt this diameter; they ave
thickened at their axdal ends and are laterally in contact, thus
forming an auvlos. Aulos ratio 0.4. The outer wall is moderately
thick.

Doscrimtion: ‘The epecimer. is only an impsericcily proserved Sagment
from which it has only been possible to cut a transverse sectiong
the nature of the tabulae is, therefore, unkndivn., However, sections
through éometqf- the outer tabulane ére seon on the ransverse polished
surfaco and those suggest that the tabulae are thin and Wragularly
* spaced, The sepia show & slight tondency towards a plnnato

arwangomant. The aulos ig brokten in ocne place as a result of
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racyystallisation,

Discussion: The North Dovon species agrees with S, smithi in most
respects, though the indifforent preservation of the former makes
precise identification impossiblo, The tapering of the septa towards
the periphery i5 not seen in the Nosth Devon speocies and they are
somewhat stoute? in the latter. There are two thinner septa which

. yéach the aulos at one point and these may seprasent the counter
lateral mincr septa mentionad in Prantl’s description; there 48 no
evidence of émy other minor septa being presont.

Srantl’s spacies i socopded from the Tlickov Limestone, horizon
g, » The Neorth Bevon form is thought %o occur at a higher loval
nsar the Givetian/Frasnian boundary.

Genus BARRANDEOPEYLLUM Pocta

Barrandeophyllum Pocta 1962,p.109

* Rettophyllum Pocta 1902,p.180

Type species: (by monotypy) Baérandeomgnum perplexum Pocta 1902,
P.192; text figs 9,10; plate 108, figs 4,5,7,13,19. G,{(Couvinian),
Hlibogep. Bohemia,

Diaguosis: Simple rugose corals with a deep calice and an aulos lass
perfoctly developed than in S_ng_z_ and little or no stersoplasmic

. thickening. The aulos widons rapidly in diamates ffom the apical
end, Horizonizl tabulae cccur within the aulos and downward,
outward sloging tabuiaa between the aulos and cuter wall,

. Remarks: Pocta distinguished botwoen Bamrandeophylium and Syringaxon
. largaiy by the absence of stereoplasm in the. former genus, Ho alsod
romziked that dissopiments are sometimas strongly developad though
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they may be compiziely aboent, Buech {1941) recorvded dicsapimants
in B, schmanni and 78I {1954} nciad them in B. cavam, amz they are
by ne means common and cerialindy not typical of the genus, The aulos
is cften oval in transvoerse section and may be byoken: it moy also be
pansirated by one of the serfa ~ & fsature nover observed in %ggaxona
The (vp2 spacies has miner sepin, but Hill (1939) hae included within
the genus Jorme lnoking minot septas with this ! agres sincs at leasnt
one spreles fvom Worth Devon 48 withew! minsy sepia.

The calice is deep ond ¢the langth of the sopia diminishes rapidiv

-
4

abova the r,:ai-icz.n r flcor where the aulos ig undevelopsd, The avlos

3

I

: formed in pagd by tho expansion of the taney ends of tha soplz,
hut may alco ba caused by a deflaction of the anlal ands of the
soptae {feis 1o

figs §5,13).

§ hava Sollowad i1 {1939,1956) in including Retiophylium 28 o

wall shown in the tye speoles - Peata 1902, pi, 108,

synonym of B "a. mhy]iu"nf' this wowld gecem justifled fom the
figure given by Peota (1902, pl.108, fig 6}, which shows the
impsrfect avloz. Theve 18 an hwegulay oystose sirecture dovelops

on one side of the coral which Spuinm (1949} sugoesisd was the

result of the coral growing on it sides sinco, 85 Posta himsclf (1902)
ohe 4. the inte veTna 21 structwre 43 essentially similar ¢o thet

developed In :\L’:f.:uoisonﬁ (Sﬁr'%nm ront and 'z":’.:r“amaa shyilum, the

2 uaag 28

significance of the cystose strusture is probably unlmporiant except

at spzciea level,

The gonug ig typloal of the Middie end Uppar Dovonian,
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Eagrandoophyvilum intervallum sp. nov.

Piate 32, figs 2.8,9

cgmﬁ.cw"rm Snoolmen 5.8

2w an o Tts

Pazatynest Specimens 5.5 and 5.8

o tmrrermss bl s

Horigon and lecality: Combe Mariin Beach Limastons (Fraonian) of

G A Y AT 122 R A S AR

The Parlow:, near Comba Martin,

Ol

83 potitary corals, Maximom diameter 6«8 mm, Aulos

te gmall betie 0.2}, There are 16 major semta ot a diamater of 8 mms

hay are gwalight or only aslightiv fiexred ond are thichensd hoth at
ateraliy in coninet
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roginlarly spoced {about three in 1 mm.}. Axial iabhulae complete and
the avics iz completed Ly thely down=turned cuter edges, Cuter
deraroly thin., Thers 1o an inciplent development of minoy

gr of ouler tabulas B. intervallum roscmblas

lgsum, but differs in having only siiteen semaaithe 8ame
regular awics, The sepi are also thicker

D a ‘u’f 2 p .uvf
Cdiamstor and & omaller, more §

and siaig ahter in the prasens cpecles,

Bamandoophylium newbersiense apn nwo

5T

Plate 31, figs.2,5,10,11
Text g 40

Yolotypas 5.7
Bozizon and losality: The Combe Martin Beach Limestone (Lower Frasnian),

s il Sads g Baciis prode re

- West end of z*?emh v Beach, near Comba Martin, Wozth Davon,
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Poratypess 13,46, 13.26

Horlzon aﬁd logality: Tho Combs Mariin Beach Limastons on Wésﬁ )
Hagginton Beach, ’

YT s e e

ratio about 0,3
22 septa ave present at a diameter

of 6 mmg these aye mddega_tely thin

but show dlight thickening at both 2
- their peripheral and axial onds. The w

gsepta ags not laterally in contact

excorpt where they ate joined by

tabulse. Tabulae within the aulos

age horizontal oy siightly conves !

Diagnogis: Small solitary cotals with an frzegulasly fdrmat! aulos, Aulos

most of them extend the whole way T
across the aulos but others may

curvo down to joln the preceding . _

tabulas before reaching the avlos Fig 40 Polished longitudinal
wall.. Tabulae outside the aules section of the holotyps.
numarous, sloping downwasds and .

ouiwasds ¢ about 458°¢ in this cuter zone additional tabulae may dovelop
which ato moro sicoply inolined and only cosur in ¢he vicinity of the
asulos wall, The owter wall s mederately thin but with slight etesso-
plasmia thickening,

Dosoriziions The hololype has a mean mexinum déametay of 6 mm, R
‘hag been slicsd §.ong£ﬁudimi§.y to show the afrangomont of the tabulae,
Longth of progerved fragment, which is embadded in Mmestone, 7 mmy,
thefe is no variation of the diameter over this length, suggesting
that the moture corallite was essentielly cylindrical. As a rosult of



dis*o“dm the cotal oppears oval in fransverse section, the majoy
ant minor demetors bheing ¥ mm, and 4.5 mm, sespectivaly, The
aules is ellipfical but not regularly defined: ¢ 1s formed lergely as
the result of the down-turned edges of the contral tabulae and not
by the expansion of the asial ends of the gepin. Occasionaliy a
sopium appea’s to extond 8 short distance inte the aules, but

this is caussd by the sepium extonding over the hosizonial floor of
the ebulne . wheve tho avlos walls are fizegquiar (see texnt fig 41).

—— e e e e PO

Fig 43, Diagram showing the fyregular wall of the aules
and septa extending 7or a shost distancs acroas
the tabulae .

Romazks: There is & small amount of steseoplasmic ﬁ:&ékg‘ming in ¢thig
‘spociee but £ 19  much less than in most species of Sysingeon,
The iregular foom of the auios, however, clearly sepaﬂams this
form Zom Syzingencn, The rxrscias i similar ¢ Mpﬂe}:u'n Pocia,
bat differi in lacking minoy septa, having fewer major sepla, and
being gonarglly smalier in sizo,

Eaxrandeop};ayilum sp. ¢f. B, Symme’i:rlcug}s(?zfacﬁ} 1866

Plate 31, figs 6,9

Descriptions Spacimen 6.4 i8 a byoken fagment 9 mm. long and
cmbedded in Mmostons. The diameter of the coml incyenses from
5.5 mm. o 7 mm. ovey {his length, suggesting that the complals

t
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cosal was tall but with a trochold form. There are 22 sepia at ¢the
maximum diametar and thesa arse s{zaight or only slightly flecred

until they reach the edge of the aulosy here many of the septa

are bent shayply so as to rest against thoir naighbours, thus

forming the sulos, The aulos ig ~'mchan. with & ratio of 0.5, and s
form i3 somewhat Liregular; there is no stersoplasmic thickening, The
ower wall is thick, averaging 0,5 mm, The tabulae within the auvlos
are Iregularly spaced and ave hogizonial or slightiy depressed; most
of them extend the whole way across the aules. The tabulae batween
‘the sulog and the outer wall slope downwards and outwards; they do
not corzespond tn helght to those within the aulos,

R@ marks: The MNorth Davon ﬂuecims diffoys only siightly from Frech’s
species from the lower middle Middle Devonian of Blankenhelm,
Termany., The formeoy has a wider aulos and a grozter number of sepia
at the same diametes: the sepia are elso gomewhat moge slender,
Frach {1888) does not mention the bending of tha sepia at tholr axial
ends to Sorm the aules and unfortunately ¥ have not had the opporiunity
to oxamine hié original épenim‘ens, but his Zgures {plate 7, fgs.17,
18, znd 22) all euggest that the sules is at least pardly formed by a
deflecidon of the axial onds of the septa. The arrangenent of the
%bmﬁae ie exactly comparable with the Corman spsoimen which is
iustrated in Plate 7, fgure §{0f Frech).
B {1940) has dascribed a new spociss of Bawmdeophmmm
iB., zmhwmﬁfmm the Upper Givetian of Lower Frasnian of the Rough
 8e rias, Mmbarley, 'W’ep%am Austoelin whizh i8 also very similar to
WNeorth Devon spccioso The Augiralian spacies has fower septe and
e @bulae are more regulasly horizontal and less numerous.
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Qeousrence: Seven spacimsns from Nesth Daven have been found

in the David’s Stons Limestone at Sandy Bay, near Combs Martin
and at Broadstrand Bench, neay flftecombe.
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‘amily METRIOPTVLLIDAE ¥id)l 1939
Cenus Amplexiphyllum Stumm 1949

Type speoiest A, hamiltonne (Hall) 1876

Bco Stumm {ibid} for gensric descripiion,

Amplestivhyllum spinum sp, N0V,
Plate 32, fige 6,10,11

Holctyper 5.18,
Fesaiypet 8.2

Heglzon and locality: The Combe Mariin Beach Limastons (Lovwoer

- Fraanion} The Patlouvs, Combe Martin, North Deven.

Slagnosias The mean diamator of the holotyra is 6,5 ram. The sepia

ara shorh and ¢thick at the periphery hut taper to a point 1-n less ¢than
a millimeive, thus glving thes appearance of sharp spines projeciing
from . the ¢hicl outer wails the seﬁﬁa are developed on the uppar surface

7 the tabuics: the major ones may be equal o or slightly longer than
'éhc—: minc? onos: the major ones are also stouter, The toial number of
sapﬁ:&i is about 532-36.

The tabulae are thin and widely apaced, about 2 mm, apar:

being 'm avera.gég they thicken very slighily just before joining the
ouley walil, [

The lengih of the loagess recovered portion is about } cm, and

complete coral was cyiindrical ia fosm.

Remarks: The only species of this genus so far desceibed is A, hamiltonse
from the Wamilion Group, Westen New"k”ork, though Stumm (1949)
commented {hat Caninla tabulata Busch should also ba referred 20
this genus, The Nosth Devon species Giffers from A, hamiltonae in

being emalier, and having fewer, more spine-like septa, Thoge is
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also loge contraal hatwesan the sizo of the two orders ef zepta In

A, spinum, suggesting that it is more clogely allied with Amploxus

from the Lower Carboniferous than with A. hamiltonae.

Stumm (1849} regards the genus Amplexiphyllum as a degivative

of 2 gtereolasmoid form since he found ¢he neanic stage in &, hamiltonae

¢o ba almost identical with Steraolasma, Unfortunately the neanic
siags ig not seen in any cf the speoinens collectied Zrom Nogth Devon.

Meniscophyllum crescenium sp, nov,

Plate 32, flg 1
Piabe 3, +ig. 12

Hototypat 15.4.

Horizon and lozalityt Combe Martin Bsach Limestone (Lower fracnian),
The Farlour, (near Combe Mardn} and Hagginton Beach {near Bfracombs),
Nozth Zevon,

Diagnosis: Small solitary corals with a maximum dmmeter‘ of 5~6 mm.,
Major septa pumber 18-20: they are thin but those of the counter
and alar guadrants expand near the axis to becoms contiguous, thus
forming @ crescentic shaped wall into which the remzining sepia
project. Towards the pariphery the sepia giadually thicken until they
unite with the narrow stereozone of the cuter wall, The outer wall is
clatively thin. Minor sepia are present as small bulges projecting
from the outer wall: thoy are not attached to gny of the major sepia.

Discusaion: The species is somewhat doubtfully referred to the genus
Meniscophyllum Simpson since 4 lacks the solid axial structure
which characterises the genus; instead the sept® develop an incomp-
lete aulos which g sugoestive of Barmandaophvlum, But in Bawand~

eophyilum the aulos is larger and much more imparfectly developed
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Family PEILLIPEASTRAEIDAE C.F. Roemper 1883
Bubfdmily PEILLIPSASTRAEINAE C.F. Roomer 1888
Included ganara firom North Devoni~

Disphyllum de Fromentel 1861
Cylindrophyllum Simpszon 1800
Billingeastraca Grabau 1917
Heragonaria Gurich 1896

Subfamily PAACELLOPEVLIINAE Wedekind 1921
Included gensra from North Devonle
Thamncephylium Gusich 1896
Phillipsasﬁﬁ:aéa' a*Osbigny 1849

Famlly descpintion: see Hill 1066

Bemarks: Inthe above, ¥ am followiag the classiﬂcaﬁon of ¥:11 {1956)
and it is eswmazany the same ag that suggoested by Stumm (1948)
and Rockoweka (1958). I zoject the classification which is mnplicit
in Bmith (1945): ho united asterold forms with horse-shoe

-digsepiments uacl}gg_;flm:gﬁ\} with asterold forms lacking them
(Philtipsasizaen). Phlllipeasitaea (typs species P. heonnahd) is the
prior nams. There Is & well marked morghological serles xanging
from ao?.iww to astrecid for foyms both with and w!mout horse=-shod

dissepiments and theso serles form the basis of h.ll"s classification,

Howevar, § Schouppd (1958) has fgwed a l’emgitﬁdinal seétion of the .
N lzototvpe o* P, hennahi which clearly shows horse~shos dis ssepiments,
Tha ge.n{at"ﬁlc mme Phﬁlinsastraea mmst, ihez'efoz'e, be applied to forms

with horse-ghoe dissepimenﬁ:e and Pacnyphn;}mm is indeed & juaios
SYRODVM: An as “ca‘eaid ccm‘ belongina to the Phillipsastraeidas,
but lacking horse hoe discopimems, i Billmgac,a'"’aﬁa and 1t is

o this genuo ¢hat many forms, opiginally placed in Phﬂlipsasiﬁ;é.eez

hut lecking Zwocsausaoe dlssepimants, must now be agsigned,
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The morphological gevles of tho two sub=familics 1e shown in
i«:he following ‘able:

Famma With horse~ghos Withcut horse~ghos
digseopiments disseylments
Solitary - Macgesa Jemnophyllum
Dendroid or Thamnonhviium Disg x;uum
shaceleld .
Trapazophylium Hexasonarla
Astreoid Phillipsagiraon ‘ Bmmggsa atraca

wouppd (i 949}, and Schouppd and Stacul {1963} have included
Thamnophyilum Renecke Phaceollophylium CGurich, I’eaipa;llum Walther

and i qizjggzzseim Soshhkina as gsynonyms or subgenera of Maggeea, -
1 {1956} on the other hand, has given each of these Gl gen@ric
svaiung within the sub~family Phacellophyliinee Waedskind, I accept
Schouppd’'s asguments baged on skeletal structure and gradational
forme Letwseon each of these ganera, and i agrae vrith him in placing

Phacellophyllum as a pynonym of Thamnophyiium, but the other type

speuimens are all diffeventtated from cach othey by well marked
features and to create subgensia basged on sukﬁjec%:&ve reasoning

mepraly makes the nomenclatuse clumsy without achieving any advantage,
gince thelr close affinity is already recognised by placing thom in

the sams sub=family,
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Genus Disphyilum Fromentel 1861

Gannog‘gynum Chapman 1893, p. 45

after
Pacudostringophylium Soshkina 1939, p.36 Stumm
Meogaphyilum Soshkina 1939, p.14 1949

Type speaigst By svbsequent designation of Lang and Smith 1935, p, 80,
Q;,:ef: o;g‘hyt}um caaspltosum Coldfuss 1926, p.60, pl.19,fig 2b

(=Gladocora goldfusal Ge initz 18485, p, 569} from ths Middle Dovonian
of the Rifel and Reongburg, Gormany.

Dingnosist soa Stumm 1949,

AT AR AT T

!ﬂ

g
Remagka §

8ralth {1945} qm?udcd forme with *horse=-shos’ dissspimenta

within the ganus u&fmhynum since he regarded ¢his characier as

"merely & wond' {ang and Smith 1935) within the genus. This view
hae not bosn sharsd by mest later workers (e,g.Stumm 1949, Hill 1956)
and £ 8o not accept . Horsershoa dicseopimontis are a paauliay
structure with which other medifications of the coral skeleton are -
closaly asgooiated and these appear to be at least of generle
significance, ko fact, Rozhkows La {1958}, Schoupp{ {1963) and Schouppe’
and 8¢ oul {1868}, who have all made special studies of this group,
ragagded this mophological feature a8 of family or higher significance,

C}

. Digphylum goldfussi {Coinits)

Synonomy: Cladocor goldfassl Gasnitz 1845, p.569

Disphyilum goldfussi Lang and Smith 1935, p, 568570,

Lectotype: Cvathophyllum cacspltosum Goldfuse 1826, pi.19, fig 2b,
See Lang and Bmith (1935) for full discussion and synonomy.
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¢ see Yang and Smith 1838,

Dasoription of the » Nozth Dovon specimens: Ywo spocimsons {34,92.10,63}

TR e

wre been csi?.c—:sz’:i:asﬂ and these agres with the locicivie In all casontial

features. There are. however, only 48 septa in both spocimens ot &
dimmaler of 13 mm. {in the lectotype there are 50 at 11 mm,) Bmith
£1945! commenicd upen the vorlability in length of the miner copia
and thio is well seen in the North Devon apscimens (Plate 22,8g 23,
The major sepls siop about 1 mm, shost of the axnlsg the cenimal
tabuine ars horizoninl, bhul the pariaxial cnes ove mose steeply inclined

and lesg dloboge than in tho lesiolyps.

o

ilose B, goldfussi has beon collested Fom the jwany

Cermerrils nmaT

zr:mca {vatian) of Widmouth Head and Rillage Polat, noap

.,
LA

@

"'-

B

[N

&
53 s
:.3

3T e . -
WEagombes, Worsh Dovon

Disphyiium haggintonense sp. nov.

Plnto 22, fgs 3,4,5
Flate 25, fgs 3,4
Fiate 24, fig ¥
Plate 25; figs 1,2,

Cynonomy: Diaphvilum sequisepiatum Smith 1935

O TR T oy teaver e

Digphvilum coauigsopiatum Webby 1564

Holotvnes Opascimen 33.124
%

CRXRT AR T

Hevlzon and logalitye: Tho fenny Start Limeatons (Givetlan) of —

CITR S LT AT, TN S YT 4T A m-.n soiny

er

Fogginton Reach.

Poratvpes: Specimans i0.24 and 14,103 from the Jenuy Siart Limestons

ELrTTrTTOy

of u age and the Old Coast Road sespoctivol

Phacelold commis in which the majﬂz' sopta are ety clightly

longor than the minor ones and both series muy approach the axds but
do nob guite reach i, Sepla thicken at the culer wall and form a



stereozons, There is & wide dissepimentarium fled with numorous
infinted discopiments which are frregular in sizse. The {abulae are

homizonthl and ugualiv complets,

sptiont The coraliites reach a maxdmum diamoter of 15-20 mm. and
they devalop colonies 30 em. and more across, There are 24-26 majer
gopia ab the muwimwmm dlametier. The comaliites are Jocsely fMsioulate
and only retely do nelghbouring ones interrupt the rogular eylindrical
greavth of each othar, The outer wall is thin but ra~inforced by
gtepcopinsm, The dloseplments are small, unequal in size and songly

nflnted. The fabuiae do not cross the tabularium and slops down

[

towards the axls at an anglo of about 30%: these ave alse parianial

-

taboline which rosemble elongate dissepimonis.

LY

smmen In tha Yonny Btart Limestons

steps loading on to Hagulnton Beach,

, cies in having mose numercus dissepiments
and minoy sepia which are almost egual in length to the majoy onesg
the comliltes ere aleo latgay and move locosly faglioulante.

.
i

wof wm v, g
S FEREVIGE Rl

2 g conspacific with the spacles desoribed
}

) and . X T S i
as D, aeguisoptatun Bdwards and Faimo,

but the holotvpe of this species (Gool, Surv, Mus. No. 6140)

hos only 36 gepin acccading to the authors® original description, and
ite internal struchng is unknown since the spacimen 1s recrystaliized
Smith, 1935,p.572). It is unfortunsie that Edwards and
HMaimes should bave selected sush-a sperinen as 2 holotypes it was
undeubltadly collected from the ']'esnny Start Limestons on the West

slde of Rillnge Point. Hewe the Mmeéi;mz@ ig offoated by o poculiap
form oF amﬁ;@a":f.i:ﬁ.s:;a'&ion which ig very lozal in e develcemeni: all ¢the
cosels have boen posudonesphed by ankerite and thelr internnl
struactuge has been completoly obiiterated, I have therefore abandoned
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Bdwards and ¥Falme®s spacigs with which . hagoinionense may of

may noi be congpocific, and have referred the spscies figured by
Iang and Smith {1935} and also that recorded by Webby {1964) as
D, seguigepiatum to the new species D, haggintonense.
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Cenue Cyiindrophyilum Simpson 1900

Synenomy: Cylindrshelium CGrabau 1910
Spinophvilum  Wedskind 1922

Spinopbyiium  Taylor 1961

Lot RS

- Typs opabiegt By orlginal designation, C, elengatum Stmpson 1900,

S it e rO T

Peel?, text fg 42, from the lower Middle Dovenian {Onondaga

Timastong): Clarkesvills, Albany County New York,

fdacmopigr Simple or weakly aggregate sub-cylindrical to cons shapad
cerais. The internsl structuse is slmilar ¢o Risphyllum but the sopta
are eorinate,. Poploxial tabellae are posyly daveloped or may be

complotely aboent.

Bemarkes ¥ acrae with Stunim (1949) and HiI (1956) in regasding boih
Cylindrohelium Grbau and Spinophylium Wedekind as congenstic
with Grlindropviium, Wedekind distinguiched Spinophylium by the
prenonco of pavianinl tabulae and Zayier (1952) retained Wedskind's

genera for solitary fosme: but soferrad ell phacelold forms ¢o
Gyiindrophyilum. These appear aridficisl distinctions since within

the clogely related genus Disphylium solitary and phacelold forms apo
gmﬁ;;éd mga::;&’;ea‘ within tho ons §enuso in fbot, I:Emg;and Smith {1935)
suggestad COylindrophyilum within Digphyllum but the presence of
strongly developed carinae clearly separatas the two gonsza.

Fange:s Uppar Lowar Davonlan to Upper Devonian,

Bty

Cvlindrophyllum of, olongatum Stmpson 1900
Plate 33, figs 1,2,3

Materials Two speeimens from the Jenny Start Limestone {Givetian) of
Rillage, 14,57, 14,92
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Doscriniion: A & diamster of 18 ram. there ave 30 major septa; these
are thickened within the disgepimentasium and thoy only extend a
short distange into the tabularium, within which they are very attenuvated
and zigesng. Thete i a corresponding number if minor sepia and
these ave thinner, especlally near the poriphery: they do not extend
into the tabularium, Aoth sezles of septa camy stout yandearm cerinse,
. Tho outer wall is thin,

Only & fagment showing the longitudinal saction has been
chtained, but this shows numetous isvegular dizzepiments, and
hesizontal (cometimes giightly deprossed) tabulae most of which
extend ocross the tabularium,. The calice appssrs ¢o be stecpe
slded with a Zat foor,

Reomeskot ‘The Novth Doven specles resomblos the type specles, C.
gigg@ﬁ,% very closely in longitudinal secilon, but unfortunataly
Simpson did not figure o transvesse section. Altornate septa ars
described ag "vory shost’, whereas in the North Deven gpseios
they are about & half the length of the major ones; the dismeter
L8 anlcsgrenter than in the type gpaoimen. Taylor {1651, 1952) has
figurad ¢hree speeies of Spinophyllum (=Cylindrophyiium} from South
Dovong of thege, 3, stonchousense s comparable with O, of,

clongatum but it is emslier, has longer sopia, and the tabulae are
less regularly compleie,

Cylindgophyllum stonchousense {Tayler) 1951
- Plage 33, fig 4

Holotvpos Spocimen No.D4/151 (Sedgwick Museum, Cambridgs) from
the nosthern beds of Richmond Walk quamy, Plymouth, These beds
are considared to be of vpper middle Middle Devonian age,

Diagnoglgs (Revised after Taylor 1951) Cylindrophylium with stmple



trechoid Sorm and majer sepia whioh almest rcach the axio: minos
gepta altemate with the mejor onos and ave about haif as long, The
© major sopta are much dilated within the dissepimentarivm: ¢he minor
sopia are only slightly thickensd. Tho poripheral wall is ¢thin, The
digsapimergarium co;;sists of soveral rows of small gicbose
disscpiments which dip at an angle of 60° . The tabularium i vide
with distally convon tabulae and cng o two'sows of distally asched

pavioxiel tabsllne,

Romatks: The single speoimen fom the Jonny Star: Limestons of Rillage
Quazzy (14,91} conslsts of @ fragment about 18 mm. long fom which
& wansverse thin geotion hac been made. The peviphery of the coxal
i3 not completely preserved but the approwimate dlametes 19 14 mm,
A% this diameter thero avs 30 major sepias {(in the holotype there are
about 28 major sepla at the cama diameter). The amangoment and
structure of the septa i8, however, exactly similer to the holotype,

. gtonchousense differs from O, of. olongatum in heviag longer

sepia; and in the arrangement of the tabulag,

Gyiindrophylium inequalis 8p. nov,
Plate 33, £ig 5,6,9,20

- Holetype: Specimen 10,81

Morizon and locality: The Jenny Stast Limeatone {(Glvetian) of Widmouth

Eead,

Pagatypost Specimens 10,82, 14,67 from the Jenny Start Limestons of
Widmouth HMead and Rillage, |
Dogeriptton: The holotype consists of a fragment about 20 mm, long,

Transverse sections have beon cut and 2 has' also been siiced
lengitudinally, The form of the cogallits 1s unknown, At a dlameter
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of %8 mm. thovs ase thirsy to ¢hinty-two major sopts which are unequal
i longth, somo roaching fhe axis and being slightly thopalold, There
18 o corrosponding number of mincy septa. The major sepi2 aro thickoned
. vridhin the dissepimantarium and again gt tho paviphery; the paripheoral
- wall is thin but 3¢ ig gtrongthoned by the thickening of ¢the sapia, The
minoy soms are only clightly thickoned and are about half tha longth
cf tho mojor ones. Gorinae ars weskly developsd on both serles of
© SoRia,.

In ransverso section the diseepiments arve charncteristicnlly
devampari in pairs on olther gide of a mino? sapitum. The dissopimonts
are numeroug . very globose and unsgual in size. The tabulze are
hevizontal or slightly concave and complote; thore s a row of poti-

.
zaninl abulao.

Remaska: C, inegualis diflers from both €, clongatum and €, stonshousense

in having fower and loss prominent corinae, in the length of sepia.
and in the number of dissepimants. (The specific name sefers to the
uwazgnal length of ¢the major septa),

?Billinocasivacy of. dovenease (Rdwards & Haime) 1653

LT IR

Pilate 23, fig 2

Pegepipsions There ave twenty sepla of each ogder. the majoy onos almost

seaching the axis, while the miney oneg stop at the border of the
tabuwlasium. ANl tho gepla ate stvongly dilated at the taner margin of
the dissepimentarium, and thoy may be confluon? with-those of
nelghbouring corailites, or the cosailites may bs soparated by
disgepimenial tasue. Within the tabularinm the septs ars Wavys
Only ono speocimon which c2n be compared with B, devonsnse
has been found: this measuwsed 6 cms. by 4 cme. and it has been
sliced longitudinally and ¢ransversely. The former shows little




> crowded notwe of the digsepiments but theve is no

@
ovidoncs of horso-shoe dissepimanis balng present,

Fomprke: The spocimen differs from I3, dovononse in having fewes

septa and leoss dissopimantal ticsue beiwesn the comalliites,

LANTREAT M WAL

Material: The one sposimen (18,15) se far obtained comes fom tho
Jonny Start Limastons of Widmouth Head, nsar fliacomba, Nogth
Davon.,

159
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Cenus Hexagonaria Gurich 1836

Polyphyllum de Fromentel 1861 (non
Polyphyllum Blanchasd 1850)

Frismatophyllum Simpson 1900

Hexagonioghxnum Gurich 1209

Pﬁsmatophgnum_'ﬁ‘u 1934
Prismtoghxnum Smith 1945

Typs species: Cyathophyllum hexagonum Goldfuss 1826, p.61, pl.19,
§igs So-f, and pl.20, figs la~b,
Lang and Smith (1935) chose as lectotyps of G, hexagonum the
original of pl,20, figs la~b, and Lang, Smith and Thomas {1940}
designated C, hexagonum the typs species of Hexagonaria,

Qggﬂqg:gsis: ses Stumm 1949,

Remagis! This genus ig particulasly ¢common in the Middle and Upper
Devontan, though it is also recorded from the lowermost Cazboniferous
badg of China {¥u 1934), Smith (1945) poings out that Hexagonaria
{(Prismatophvilum} grades into the phacelloid Disphyllum on the one
hend and into the plocold Phillipsasivaga on the cther. |

Hewagonaria boloniensis (de Blainville) 1830
Plate 26, figs 1,2,

Svnonomy: Menastaeo bolonionse de Blainville 1820, p. 339, 1834, p,374,

Cyathophyllum hexagonum Goldfuss pariim, Michelin 1845,p.181,

Lithostrotion arachnoldes {DeFrance) partim: D°Orbigny 1850,
. p.106; non Astrea arachnoides
DeFrance 1826, p, 383,

Cyvathophyllum boloniense (de Blainville) partim. Bdéwards and
. Haime 1851, p.385. 1853, p.230,

Prismatophylium boloniense (de Blainville) Smitt 1945, p,50-51.
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Dilagnosis: seo Smith 1845, pp.50,51,

Remorksr The North Devon forms of Hexagonaria boloniensis differ in

a.:r‘:_‘zr-.:m.m. .n

minor details &rom the spacimens foured and doscribad bﬁr Smith {1945},

The most apparent differonco 18 the shorter sepia of the North Devon
form = ugvaily they atop 1«2 mm, fHon the é:zis . though cceasionslly
they do reach ¢the axls, The cotallum ig typically ¢globozo and colonies
T oup o 30 ems, in diamstsy cccur, cspecially &s large beach pabbles
| 'aﬁ Samesen’s Bayv. The corellites vary congiderably in size owing , as
Sm%n pointad oul, 0 the freguent intercalations of young individuals,
The calices ore funnel-shaped and deop.

Thore may be as wany as 30 septa but the a verage i8 25~263 'c_hem
io 8 corrosponding numbay of minor ones , which are about half the
fength of the major. The sepia of both cyders ave thickened at the‘
pariphery and this reinforces the ralatively thin walls separating the
ceraliites. Carinde ave weakly developad,

There are three or four vows of Ivegular dissepiments, the poripheral
onzz belng genarally smaller and move glchose than those near the
wmbularivm, Tobulae ave regular; the axial ones are commonly
horizontal but someiimes they show & prominent ceniral c:iepfes“i.on,
the pefinsial tabuloo are stoeply inclined and somewhat globose 30
that they are s milas to the inney dissepimenm,

Magorial: Two specimens (13,34, 7.4) have boen sectionad; theso wers
both obtained from the Jenny Start Limestone (Gilvetian), the first &From
Hagginton Beach and the second from B‘eﬁny Start. Tho spacies is
common ¢ most outorops of the Jenny Start Limestona,
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Glonug Thamnophyllum CGusich

Synopomyt ¥ include all the forms ligted by Schoupps and Stacul (1963)
in thely synonomy of the sub~genus Macgeea (Thamnophyilum),

. Type spacies: Thamnophyilum stached Penecke.

'ggmﬁg Pasjculate coralg with major and minor septa and a single

row of horse~shos dissepiments outaide which is a sezles of flag

or only slightly curved dissepimanﬁs, Tabulae are usually compleie

and horizomiale there may be a single series of slightly inflated povie
axial mbulae, |

‘Remarks: The essential differences between Macgees and Thamnophylium
have been lsted by Roskowska (1952} and with these I entirely agres.,
Rozkowseka {1957) has made a biometric study of varlability in
.the genus Thamnophvilum for spacies cbiatned &rom the Holy Cross

Mountaing of Poland, She has shown that the ‘correlation co-officient?

is hicher in Glvetian fozme than in Frasnian and that it 1s possible

¢o use the corralation co~officient as a siratigraphical index,
Fsgentiolly the cowalaiion co-afficiont consists in finding the

mean value of Mn number of gepia vsing a szngie population,
Md diameter in mm

Rozkewsha gives the following values, eranged in stratigraphioal
soguence for five Polish spacies:

Frasmian T. kozlowskil superius 2,20
" T, kozlowskil {(from Sitkowka) 2,30
Givetlan ¥, caegpitosum 3,17
L. rigomms. ' 3.42

To s}ralense 3.64

in Nosth Davon, the distorted rature of the corals and the
difficulty in collecting a staﬂsticany significant number of spacimens
has made a comparable study impossible; naveriheless, a msan value
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for 64 spstimens obtained from the Tenny Star: Limestons has been
calculated and this gives a value of 3.2, Buch a figurs accérds woll
with the Upper Givetian age for this limestone which had been deduced
on other grounds. ,

Two types of budding occur in the genus Thamnophylium ~ (a)
pagrcidal, &8 In T, T, trigemmo; (b) lateral, as in T, caespitosum,
in both cases, howover, dissepimontal tlssue cocurs betweéh the
poront and davghter cosellite In the initial é%ageso \

Thamnophyliwm is by far tho most abundant rugose coral in the

jonny Star? Limestone and over a hundred spacimens have beon
collected; it is probable that all of those kelong to the spacies

I. caaopitosum though the poasibility of other species being present
is disscussod bakow .

P@Q%@S Upper Lower Devonlan - Upper Devontan,

Thamnophvilum caespitesum (Goldfugs)

Plate 27, figs 1-2,5-8
Plato 28, figs 1«2
Plate 29, fig 1

uymmmy. see 8mith (1935) and Rozkowska (1956},

Degeription: Fasicwlate corals with an average diameter of 6 mm., at
which dismeter there are 19-20 major septa developzd. Calicos ars
shalicw with gteep sides., Increase is by lageral budding and the
branches tend to make a wide angle wﬁh the parent cosaliite, The
major septa are usually sinuous and stop about 0,5 mm, shozt of
the axig. There 18 a corresponding number of minoy septa which just
penctrate into the tabularium, Epitheca is thin., The axisl tabulae are fat

fat or slightly arched and em[a, usually complate: steeply inclined
pariaxial tabellas are present. There aye two kinds of dissepimoent -
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an cuter sexles of horizontal or slightly curved cnes and an inner zow
of hoyso~shoe dispepimoents.,

DRemarks: Smicth (1935) hae given a full description of the lectotype and
many of the spacimens from Nosth Davon ara exactly gimilap, Rozkowska
(1956} has ehown that thore 18 a yange both in numbor of septa and
in the diameter of corallites within & single populatinn but thet it is
poseible {o determine mean values which are significant for the species:
the following table shows her valueg in the form of a graph on which
is also plotied values for 64 spocimens from the Jonny Stast Limestone;
the circles indicate the variation range within a single colony.

[ T T L T T J T T
2.3 3.3 4.3 3.5 6.3 7.5 a.5 9.5 10, "y )
1 1 i
@ |
113 1 |
|
<‘J 17 1 1
|
| " é 3 2 |
\ !
Ll ©| 2| 2 ;
i b
| | 20 2 z\ 2|l 6| 3 i
| N\ |
P 12 3|3 |
22 1 2 3 2 1
1 )
Pl as 2
| » 1

‘ The curve Is drawn from mean walues given by Rozkowska |

There is clearly agreement botwesn the maxima for the North Devon
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spacimens and Rozkowska’s values, but there is als0 a suggestion

of a second series of maxima which might indicate a second spacies
boing prosent in the assemblage; the evidence is, however,
inconciusive and I prefor ¢o vagard them as varlants of a 2inglo spsoles
since there eve no significant differences in structure,

7. caespitosum is one of the few comals previously recorded fsom
the Lifzacombe Beds, The &rst record is by SBedgwick and Muschison
{1840). Webby (1964) has recently recorded the species from the
Readwater Limestone (Givetian) of West Somerset and Taylor (1951)
has reconded it from the Couvinian of the Plymouth area; the form
described by Taylor has, howeves, much shorter septe than is usual
in T, caespitosum.

Localitios: Numerous specimens from the Jenny Start Limestons (Givetian)
of Jenny Stast, Widmouth Head, Rillage and Hagginton Bsach.

Thamnog}_xnum SD.

Plate 27, figs 3-4

Description: Similar to T, caespitosum but having an additional row of
globose dissepiments both inside and outside the single row of horse=
shoo ones and in addition to the hosizontal outer ones,

Ohly one spooimen (10,59) showing this unusual azrangement of
dissepiments has been found, though occasional small globose iolates
_ within the row of horseshoes are found in T, caespitosum (of. Schoupps”
{1949), pl. 9, figll; and pl,27, fig 8 of this thasis): they have not
ps‘eviously'bean zracorded outgids the tow of hosseusl':oe.dﬂ.ssepiments.

Locality: Tho Jenny Siart Limestone (Givetian) of Widmouth Head.
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CGenus Phillipsagiraca d'Orkigny 1849

Pachyrhylium Edwards ‘& Halme 1850

Smithia Edwards & Haime 1851
Medugaephyllum C.F.Rosmer 1855

Strepiasitace Sandbarger & Sandborger 1856
Peoudcacervularia Schiuter 1861

Type speciost By subsequent designation of Bdwards and Haime (1850,
Do luzmd, _ilsﬁmca bennahi Lonsdale partim, 1840, p.697,p1.58, ugs 2.
33, 5hj. Smith 1917, p.284, has chosen the original of Lonsdalets
flg 3, 3h as leatotvpa, ‘ |

ey

- Blagnosis: (Revised) Massive astroold fo aphrold corals in which the
septa are dilated at the border of the mbularium. There ave major and
minor sopia, the latier reaching as far ag the bordey of the abularium,

while the major onos may be only slightly longer or may exiond o the

astisg hoth series are commonly carinate, Digsepiments are small and
numerous, and thero is a single row of horse-shoo dissepiments; the

abularium s navpow and ¢he tabulae may be complete or m«;omp&@mo

‘Remagisi Smith (1617,1945) and Schoupps (1949,1957) have discussed
the genus at length but ittle commant has been made on its siratie
graphical significanéeo Walther {1928) bolicved that Phlllipsasitace
figat appeared in the Uppsr Devenlan and the same opinion wasg

axpressed by Stumm (19?3,9) o Howevey, thers have long been recozds of
Phlilinsanivass coousting in the Middle and goasibly Lover Dm}énian
of Auctralta (soe HUL 1939,1942), “The genus is also recorded in

the Lower/Middle Devonian of Bohemia (Pocta 1502}, Ellesmeraland
(Lozwe 1818) and Nownh America {(Meck 1867), More vecently,
Middleton (1954} and Webby {1964) have both recoyded Phillipsastraea




rom the Middle Devendan of W, England, In Neorih Daven, I have
foun{:i tho genus in asscoiation with Acanthophyiium, Mesophyilum,
and Endophyilum, which indicate a Middle Davonian ags,

Bawerds and Halme (1850) created the gonus Pachyphyllum (typs
specles P, bouchardl} to contain aphrold corals which wers otherwise
similar to the astreold Phillipsasiraca (=Smithia of Edwards and Haime
1851}, Smith (1945) pointed out that aphroid and astreold forms may
bo found in the sams coraliumg hence Pachyphyllum s an eract

synonym of Phillipsasitaea, (oo alze ‘remarks’ under Phaillipsacimoldac).

Fiolllipsngieaca gola op, nov,
le,a 23, 8g

Heletynat Spocimen 14,38,

Horizon and locality: The Jenny Stavt Limestons (Givetian) of Rillago
. Point, near Iracombe, North Davon,

Dispaozigs Philiipsastraea with major and minor septa thickenad at
the inner odge of the dissepimentarium and carying a carinno, A

dividing wall may develop betwaen coraliites.

Do ?&gvimion' There are sinioon to eighteen major septa which ponstrate
tho abulavium but do not s.each the axis; a corresponding number of
minor sepia stop at the bo*de*s of the wmbwlarivm, Both orders of
sepia are thickonsd at the innsy margin of the d_ssepimen“amum,

t they do not form & conttnuous inner wall, The oepta are mild!v
carinete and are not generally confluent with those of adjacent
- corallites;: in places theys are m’acéé of a dividing wall between
coraltites, which ave spaced approximately 6-9 min, apart Fom axis
to anis. Tabulae usually complete; dissepiments numerous with a

single row of horse=shoe dissepiments,
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ragembles P, - caniabricn {Verasuil)

which are not gwolien at

Matovizl: Only ons spacimen refe arable to P, P. gela has baen collectaed
from the jenny Siart Limsgi tone) it consists of a broken ¢ magmeny
from which a fznsverse and thice lengitudinal sections have boen
made, Soume recrysizilizaiion and diztortion of the coral has mken
Tgee

place; novertheless, i differs suffiale iy in its characteristios o

justify being placed in o geraratz spscios.

X

late 22, s”zg I
3- 2. ?b"- .‘.ig 5

Eolotyps: Specimen 15,26

Hoztzon and lecality: The D\ s Stong Iimestone (n'aw'uan} of

-

drozdstrand Beach; near Mfracombe,

Parmiypst Specimen 15,28 $rom jhe same locality,

7s CRul b5 aun

Pisonogis: Philliy sasiraen with astreoid to aghroid septa. There are up

to s:iteon major sopia and a comresponding number of minor ones,
The majer ones are slighily thickened within she tabiziamxm but do
not reach the axis, At thely cuier ends ¢ they may be confluent wif;.h
those of neighbouring cc;*a.xlix.e but more commpnly & zone of
dissepimenis separaies mrm A gingle row of much thickened horzow
shoe dissenlments oacur&j &t the border of the tabularium, and thews

e numerous small inflated discopiments within the ciissepimem:az:lum,
Takbulae are hodzonial and usually complete,

Reomarks: Both specimens are only broken fragmente from coyalla and
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Bub-ordey COLUMNARIINA Rominger §876
Family CHONOPEYLLIDAE Holmes 1887
Subinmily BWDOPHYLLINAE Torley 19338

Genug Endophyllum Edwards and Haime 1851

Por genevic description sse jones 1828,

Endephyilum abditum Edwards and Haime 1881

Plate 20, fig3
Mate 21, flg 1

3 .3

Dagnesis: Endophyilum with moderately well developed walls und

large freguler dissepiments through which the sapia cannot ba taoed
¢ are only ewn ag rave septal craste. 30-40 major sepia in the largsst
corallites and 2 cormespornding number of short minor ciaes. T

of twvo typeg! those which gpan the anls are fiat bui with sharply
downward~iflexed edges where they moet the perinmial tabuvine , which

are shaliowly concave vpwards,

Deseription: The maximum dlameier. of the corailites 18 ebout 30 mu
The wall separating the corellites somatimes shows slight
projeciions which correspond with the two ovders of sepa, The
minor septe are varely moie than one third the lengih of the major
ones and ofien much shoriers thelr exfal ends are very slighily swollen.
The major sepia may yeach the axis and i;hey show 2 fendency o becoms
convoluie in.the tabularium, All the zepia are thickenad ei the border
of the mabularium and sc produce & well masked *theca® {Grabau 1922},
The large dissepiments avs commonty in & single row; they ave only
& alope downwazds towards the axis al @boui‘j 45°,
The f:zmatv:ai'-;:abui-.—..e ave usually gomplete and are Aot or only very
slighily domads the outer onss aliso consisi of a single serlas bul

they ave muel shorier and seg gently downwands.



s
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Remarks: The spacies is very common in North Devon and &
characterizas the Jenny Start Limestone at most outcrops baiween
Niracoembe and Combe Ma.nm, I forme massive colonies ofien 2 fest
and more in diameter, though the individual corallites are on average
‘ aller than those of the spacimen figured by Edwards and Haime
{1853}, and there are fewer sopa in all the spsoimons which I have
examined from North Devon, The dissepiments of the latier also
tend to be laxger and moye igregular, and the wa‘is separating the
corallites arve not always oo sivongly developad.,

Smith {(in Evans 1922} fdentified E, bowerbanki from the limestone
at Jenny Stast itseli; the specimens which I have collected from the

same Lccaiiﬁy all shaw. 1ittle or no evidence of a dividing wall and
'the outer area of dissepiments is very lrregqular (PL.20, fig 1);

A first sight these specimens would seem to be most properly
referred to the species £, bowerbanki, which is characterized m_,r the

absenoe of a dividing wall, chever, the dissepimentarlum of all my
specimens from Tenny Smrjlghave baen partially recrysialitzed, thus |
breaking up the disseplments and pogsiblyaulosdestroying the outer
wall if it existed. I hesitate, therefors, to identify these specimens
with E. bowerbanki, especially 2s elsewhere in the Jenny Stast

Limestone ?;he specimens found (which are not recrysialiised) are
closer to B, abdiium, Unfortunately I have not been able to trace tha
‘specimens identified by Smith to check whether or not they too show
mcwsmnimﬁcna

Jones. {1929} suggeé‘i:ed that there was & continuous Varié_z'cion in
form Le'i:weeni B, bowerbanki and E, bditum but he w*s net, sure

whether the variamon was areal iy o in time. My ¢wn obsgervations
confirm that there is p.ebab!y a continuous geries between these two
species and ::nas. {hey are the resulf of true variation (i e, bnth E,
bowerbankt and E, abditum together with the intamedia_;e fprms,
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are il to be found at the some stratigraphic level.

Range: Most workers have vestricted all species of Endophylium to the
Middle Devonian. Smith {1945} suggesied that it might extend
imo the ﬁppar Devonlan but this view is not sharsd by Hill (19:‘?6)9
In the Iifracombs Beds of Noxih Devon and Somerset, B, abdifum
cocuss in beds which Webby {1964} and Holwill (1962) regard as

Giivetian in age,

Material: Numorous spscimens have bzen collected in North Davons
&3 BAAOFSINE BB 4 AR
the following are the principal Jocalities: Newherry Beach {*low
Water Limestone’), Jenny Siart, The Old Coast Read, Samaon’s

Bay,. and West Hagginion Beach.
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Pamily PTENOPHYLLIDAE Wedekind 1923

Pienophylilidae Keitnerova 1932
" Acanthophyliidae Hill 1938
Acanthophyvilidae Stumm 1949
Ptenophyllidae Hill 1956
Acanthophyliidae Ganswick & Pritz 1958
Ptenophyilidae Middleton 1959
Acanthophyllidae Birenheide 1961

Family description: Simple of workly aggregate rugose corals varying

from subcovlindrical fo patellold in form. Calice with 8 wide,

velatively horizontal peripheral plaiform and an axtal pit {*Erompenkelch’
of Wedekind). Sepie of two orders, beth of which are greaily dilated

in thelr early stages but hbecome moro anenuaied with maiurity; they
may develop an axial whorl ar show & rough bilateral symmetry, The
major septa rem retain dilation in their ceniyal nortions during the
evhebic stage and they may also develop rhopaledid axial ends, The
minor gepta usually exiend {o the laner borders of tho dissepimenterium
and may alse retain their delation in the ephebic stage, Carinae

mav be sirongly deve!o}gad in some genera, Tabularium {5 wide angd
occupies from a third to helf of the diameter of the corallum, Tabulas
are funnel shaped, close set and ofien incomplete. The dissepimentarium
ig composed of numerous rows of smiall, highly inclined and very

globose dissepimenis,

Remarks: Wedekind’s descripiion of the Pienophyllidae (1924, 19295)
suggasts that the "krempenkelceh® is characteristic of Couvinian genera.
The septa show varlous modifications - the axial ends ave frequently
slightiv rhopaloid and the peripheral ends may ke lonsdaleoid; this
latter modification, according fo Hill (1956), characterizes early



members of the Pienophyviiidas,
Hi) {1858) vecovds the femily a8 ranging fom T Lower Silusian
“{ggrma"aiu smal o Uppsr Devonion {Neost sngorhylium) bu members

are parvicularly cherasierisiic of the I‘incdle Devordan, and I\.zidc-;ze*i;cn
(1859} ranards the fam v as s:e.-c-:iricted te the Middle Devonian,

Frevicus workers on this fami Iy have wavered between the use
of the nume Pienophy #Be and ."xc:an‘i:hophy}.iida&, as can be seon

from the above gynoncmy, The

{1823) and ihe lattor by Wil {E.}Sg}o Wedekind's f::misy YR8 bszseri
on & numhboyr of gencsvmynes bhut other 'vo"ke*s {e.g, =l 31939, Yrumm
L8498} regarded all the membeys of Wedshind®s Piencphyilidae

(i.e. _:wcwm’w?* M8, Asirophs rm.xm, Hm},aw&ophvlmm, m,en ,I‘w?:u:v

P YT —«ww

and Noeoss telnoont ’"-smt 48 Yorme of Acnnt wwv?ima, . genus
+ Diibsnd (G, Saar, AT ELA o PR s AAAS AC LU e T P, Y AMERAY ). P

ssmeliched by Dvbowski éi‘:?“ <1874 snd based upon the species

-vathephvilum hetero pavilum Bdwords and Haime, The genusg

feanthophvilum has, t*’!m afove, priovity over Fienoph yih.zm and the
lattar is & junior synonym. However, according o the Ing vernntional
Vots of Zoological We cmenciature {1961} the mmily groun nams g

not Lo e changed even when the neminal Syen génus is rejecied og

junior synonvim, As hoth names ave well establisherd in the

I

Hieratura, Hill {39586} is pomeos in s using the name ¥ “Yenophvillidoae,



Ganus Acanithophylivm Dybowski 1873

Sy ncmomy sec Biranheide {1961}, The following are the principal

o xmt el Wiaely oy

forms placed {n synoncmyl-

Neosivingeohviium Wedekind 1922

Pienophvlium H 1923
Rhopalophyiivm i 1924
Lstrophviivm " 1924 !
Gryporhyliem T 2828
Lepteinophyllum oo 1925
Sienophylium " 1825
Diagnosist Solitary cylindvicel rugese gorals with & wide disgepiment« " .

Kol Bt maserand

awmm of arza}l infinted digssepimentz, Sopta of fwo ordexs; the mujoy
ones are long and may fcrm an axiel whorl, Calics deap and may
be funnel shaped or 'krempeniorm’. Sepia formed of trabeoulay hine .,

Remarkst As can be gseen from the above syncnomy, Wedekind eracted
- many genera which modern workers regagd s8¢ inwvalid, Recé:x?;,x‘. work
by Birenheide {1961}, working on Wedekind's original collection,

hes shown that Necstringophvilum and Grynophyllum should be

regarded as sub~genera, of which he racognizes thres;

anthophylium {(Acanthophylium}

B, {Grypoghylium} -
A, {Noostringophyiium}

Bach of these hag the same basic Meleml pattern and thelr d SronNges

are summarized in the following iable {see noxt page).

I

it iz rerely possible to sea any Baces of the microsimoture in
speoimens from Norih Devern and the celice Is not ¢ften wesorvad;
the aangement of the digsepiments doas, however, refinct the form

of the calice and this, tcgether with the nature of the septa, has



seen the principal criteria in assigning the North Devon species to

aporonriate subgenars,

thickening with lamellar tissve

A.(Acanthophyllum) A(Grypophylium) A.(Neostringophyllum) |
j |
funnel—shaped i f d i
1 CALICE krempenform unne 'up:d with lattene funnel —shaped :
ges
pisstpmINTS | outer  rows  horizontal numerous; rows inclined relatively few; rows inclined :
EMTHICA thin thin te moderately  thick thick : |
)
4
SIPTA spindle-shaped, often with an thin; break up at periphery strongly thickensd;  breck up I
axial-whorl cammon al periphery rare
1 TARELLAE flat  ar inflated flat and relatively few inflated and  numerous
i
|

LAMELLAR comman in early antogenetic &
Tissue stages |

i
TRABICULAE

trebecular groups rodiating from trabecular fibres parcllel to the plane af the septum  ond
the plane of the septum parallel to  each other

Mosgt of the above differances are velated lo the change over from the
Krempen® calice ¢o the funnel-shapsd one,

Range: The range of the genus has been variously inferpreted. It is
typioaily of Middle Devonian age and Wedeking {1925} regarded it
as limited to the lower Middle Davonian {i,e. he did not think it
occurred above his Do zone). Hill (1956) glves its range as Middle
Silurian - Middie Devonian, while Birenheide (1961) rogarde it as
ranging from upper Lower Devonian 1o upper Middle Devonian, "“S:pecses
of Acanihophyllum outgide this later sange &re only dublously referred
to the genus but all workers are agreed that \t does not occur abova
the Middle Davonian,

The genus is well known from Europs and Ausiraliz, but it
appesrs 1o be absgent from Neorth Amerles and Asia,
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Acanthophylium {(Acznthophylium) zonaium sp. nov,

Piate 35, fHos 3~6

Holotype: Spacimen 3.0,&?

Horizon and locality: The Jenny Siart Limeostone {Givetian) of Widmouth
Head,

Paratypes: Specimens 18.26 and 10,103

Horizon and localltv: The Jenny Start Limestone of Rillage and Widmouih
HWead.

Diegnosist A. (Acanthophyllum} with spindle shaped sepia; there are

two series ~ the major ones vary in length with some reaching the
axiz: these latter are prominently rhopalold; the minor ones are

about two~thirds the length of the major ones,. The epitheca is ¢hin,
The dissepimente are irragular in size and of iwo kinds = an outer
series which are globose and an inner sevries which are moge glongais

and steeply inclined. The tabeliae are flat or slighidy inflated. 7

3?-.,?‘,%9&12&%’ The recovered zengi;ﬁ of the holotype was about 6.5 cm,
and over this length it had increased in diameter from 1 c¢m, 'Lo 3.5 cms,
{these are mean diameters as the coral has been tectonically distorted).
Transverse and longitudinal thin sections have been made and the
remaining surfaces have been polished. There are 37 major septs at the
manimum dlamatey and a corresponding number of minor ones., The
carclinai septum iz relaiively short and is flanked by two long major
septe with very elongate rnopaloid ends. The sepia are thin at the
periphery bus aré strongly thickened within the inner zone of
dissepiments: they are also slightly thickened again within the
tabularium, In fansvérse secilons the outer dissepimenis appear

as irregular bars sunning beiween the gepiz while the inner ones
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show a8 a zone of clogely packed and more regular bars, Where the
two series of dissepiments moat there is 2 single yow of strongly
thickened disgepiments; this thickening is continuous with the
stersoplasm which thickens the septa.

Although the calyx ig not preserved in longitudinal section,
it is possible to see tracesz of irabecular tissue which indicate a
*lremapen’ calvi, The thin epitheca is strengthened by a thickening
of the septa ai their extreme peripheral ends, It seems probable
that the holetyne is showing a form of rejuvenation at the stage
wheve the transverse section was cut for thers is a distinct
reparition both of the thiskened ring of dissepiments and of the

spindle shapad form of the cepta,
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Family STRINGOPHYLLIDAE Wedekind 1922

For synonomy and family descrintion see Birenheide (1962h)

Rematkst Hill (19586) included only Stringeophyllum in this family, but
Birenheide tentatively includes Tabulophyllum in addition to

recognizing thyee subgenera of Siringophylium itself; vis,
S. {Stringophvllum) Wedekind 1922

8, {Neospongophvllum) Wedekind 1922
8, {Soviophylium) Birenheide 1962b
The material from Worith Devon 15 inadequaie to assess the value

of these subgenera and therefore no attempt has heen made to
assign the specimens to a subgenus, though as they are all comparable
with Stringophylium Wedekind, they should probably be included in

5. {Stringophyilum}.




Genus Siringophylium Wedekind 1922

Type specles: S, normals from the Stringocephalus Limestone of
Sundwig, Germany. '

Disgnosis: see Hill {1942a)

Remarkst The genus is characieristic of the Givetian in Europs,
China, and Australia, though LeMaitre (1934) has recorded it from
the Ohaudefonds Limestone which she regards as of Coblengian or
Couvinian age,
Hill (19428) pointed out certain veriations which cheracterized
the genus:- {1} the monacanths In a septum tend to becoms geparated
(11) the septa tend 1o withdraw from the periphery
{iii) the withdrawal from the periphery affeﬂ:s the minox
septe mors than the major ones, and in|limiting case,
the mincr sepia aye completely supyprassed
(iv) the withdrawal of the major septa is associsied
with the developmoent of lonsdaleoid dissepiments
at the periphery.
Theye is also some warlation in the thickness of the sepia and
occasiopally a (endency for them to withdraw from the axis, Wedeking
{1922, 1924) failed 1o roecognize {he continuous variation within the one
one ganus and applied seypardie generic names $0 &t loast some of
the varietiesi~
Stringophyilum ~ withdrawal of the septa affects only minoy

septa; lonsdaleoid disseplments uncommon,

Schizophyllum -~ (name procccoupied} - monacanths separate and
withdrawal of 'the septa from the periphery
affects major and minoy sepia; lonsdaleoid
disgepimants common.,
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Necanongorhelivin ~ Swong development of lanadzlanid

e m‘rowmvium; B Y PO

-

ciszeplments: typically there are still tracee
of minoy sepia

Mocncphynv -~ Minor zepiz completely suppressed.

St e D o

Stringophyilum earinafum sp. nov.

_‘n.._.»h- £ AT T PR 7 S LT R R

meichvpos Spooiman 14,07

RPNt AR S i

werinon and lozaliiyr The Jennyr Hiart Tdmastone of Rillags Pownt,

LE Rk Y AR RTAFN 2l B R R TR M T o a R L B 2

oo ermy e oI/ LR A Y LN o W )
Feretynaes: 16,23, 14,35, 16,108, 0,79
- Thw Y

dorizan and 1ot 111 e The Jeniy Stert Limestone of Bllage and Widmouth

Wigmewuih Qungrizs.,

Diagnosis: Stringosphylivm with long, lrreguler major septs and &

i

covrasponding number of minoe ones which are ¢beut half as tong;
both gserias aye eavinaie end the oarinse on the major septa may be

v otout, The sepia of both crders break up near the periphery

in the efhebic and gerontic siages. '*‘h ealice s deep ond funnel-.
chaped. The dissepimeniasium ig narrow, consisting of only ona or

two yows of dissepiments. The tabulatium ig surrounded by several
voews of steenly Inciinad periaxial obelilae and 2 noyrow central aren

of horizontal tabsalline,

Description: The holetvpe originally consisted of @ fregment 20 mm. long
and & maximum Ciometer of 15 mm.; at this diameter there are 30 major
gepia. Whe speciman has been cut in order to obtain trangverse and

longftudingl thin sections: the remaining surfaces have heen polished,
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The carinae are not regularly developed and they aivs the septe

a ragged appearance, One sepivm (? the cardinal) is longer

and more strongly thickenad at the &xis than the others . most of
which appreach the axis but d¢ aot quite reach it, All the sepia
attenuate to.a: greater or losser degree as they approach ihe ,

periphery, bu,i at the peviphery iiself they are thickened and thus
provide reinforcement for the thin outer wall,

Kemarks: The form of the coralitte is probably turbinate and the
depth of the _cance in ons of ¢he paratypes is at least 30 mm. The
species is somewhai doubtfully refemed to the genus Stringophylium ™

since carinas have not been rocorded from any other spacles of
the genus and the sepia de not show signs of breaking up at the
perviphery until the ephebic or gerontic stage,

‘ Siringophyllum turbinatum sp, nov.

Flate 34, figs 4,6,7,8,9
Holotype: Spacimen 11,1

IR TALTIENS o PRI AR

Horizon and locality: The Jenny Start Limesione (Givetian) of

Sameson’s Bay.
Paratypest 14,21, 10.88, 18.25, 19.8

Horizon and locality: The jenny Start Limestone of Widmouth Head

and Rillage,

Diagnogisy Short, turbinate solitary oorels with 28-30 major sepia
and a corresponding number of minor ones. The major ones almost
reach the axis and the minor cnes ars about half as long, Both
series of septa are thickened within the dissepimentarium but
they tend to break down at the periphery inthe mature stages and
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muy only be represented by sepizl orests, The dissepiments aie
irregular and very elongated, The tabularium is filled with small
horizontal or slightly inclined izbelirg,

Descyiption: 8, turbinatum has o wide funnel=-shaped calyx; the major

septa tend to be flexad or slightly twisted at the exis and have a
rhopaiold tendency: at the periphery they break up into lensdalaoid
dissepiments but this is cnly seen in the mature siage. Specimens
from Worth Devon have an average maximum diameter of 25 mm,

and & length of 30-40 mm, {Specimens invariably ocour in argillaceous

sediments and they ave alwavs very defoymed),

Remarkg: The bilateral svmmeiry of the type species is not well marked

L e R

in the specimens from Norih Devon, ©. jurbinatum most closeiy

resembles Necepongophyllum of. crassum Wedekind { see Wedeking

1925, Taf, 14, flg, 86}, It diffors from this speciles in being smaller
and having fewer septa. Tayior (1951} fguras two spovies of
Siringophvllum from the Plymouth area, bub neither are compaiable 1o

8. Suhinatum,

Some transverss sectlons of £, {whinotum are closely simliay

»

o the specimen Rgwred by Edwards end Hedme (1855 as Cysthowhrilum

chivrum and 1t is probabie thoat the records of O, oblortum from Nogth

Davon rafer 1o speciss identieal with 8, twbinstum. C, ohierium may
well be & Sttingophyilid. though 1 have been unable ¢o looris the original

apecimen: I have refmined Srom making the (wo forme conspacific,
howevar, porily becaunse of the different outward shape (. obtortum
15 sub~gylindeicnl}, bul move Lmportant, & {s nol covtain from Bdwasds
and Haime's desoripiion whether there Je any break uvp of the sopie,
though they commant ¢hot vesicular dissepiments are well developed
at the periphery.
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Suborder CYSTIPRVLLINA Wioholson in Nichelson & Lydekker
1889

Pamily DIGONOPHYILIDAE Wadskind 1923

Synonomy and dizanosis: see 1ill 1956.

Romasket The '_é'systemai:ic postiion of this group remains unceriain
despite investigation by numercus workers, Middleton {1954) made
an admizzble summary of the position, but i his work he followed

ayler (1951) and this classification was considembly modificd by
4L, {1956}; aven in this lntest classificetion thare is an elumot of

and

doubt. for as MUk (1956, v.314) horself writes "the ancesiors of the
Digonephyliidae moy ba outside the Gyauinhymna altegother, though
at yregont no satisizotory ancestor for siich an origin can bs suggested
for them". _

The difficuliles in ginssifving this group arise bacause '»:;:E
uncertainty 8 1o ihe true phviagenaio significancs of the sepial
cones. Wedekind regarded tho distribution and spacing of the septal
cones as of considerable imporiancs in classiﬁcaﬂon‘, wharens Hill
(1939) and Stumm (1848} regard them as & form of rejuvenescence
which is nat peculiar 4o any ons group of cozals, Me (19237) balisved
tho coties o ba cavsed by sonsonal changes in temperaiura. Fwrther
difforances of oplnion coour as @ the onigin of the septate forms
which have a dominanily vesiowlar skeleton. Wedelind (1824) thought
that they weve produced by the close packing of successive sopial
cones; Hill {(1939), on the othar band, considered that & degonsration
of the verticnt sholeinl clements gave pes to the nonwsoptate forms
and honoe the ‘gysiimorgh’ siate could avise in meny diffoyr c’nt linmg@s . B

Forms assignakle to this family sre save in Novih Dovon and it bae N
not baon poseible to shod additionsl light on the psoblems involved.
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Subfamily ZONOPHYLLINAL Waodekind 1924
sea Bl for deaouiption {1956)
fonus Cvstiphvlioldss Chapman

Cystiphiyliotdes Chapman 1883, p. 46

<

Cystivhviioides Yoh 1937, 0. 58,83

ivke spoalas: By monotyey, Cysiinhyllum , agsrecatum Billings 1859,

Pt

From the Middle Oavonlan, Onend e Limesione, noar Bimeoos,

Cntario . Connda.

Ganerie deseription: {fom Stumam 19495, Simple o wenk ly aygragain,

9

fong, subeylindoionl 4o coratold vomls with o churacieristie belleshanad
calyx and & heavy. hovisoniolly wrinkled apithosn . Tolve Slad wig |
dissepimants thal are crossed by radlating sepal strlae: Povledio
LIFRVONSSCenca CLuaes sownl conos to ke wesant sy vorving vertlenl
distancos apact. n ansverse segtion thess appead as concontvio
bands of short sepial craste. Dissepimontarium is wide and cemposad
of many small inclined dissepiments. Tabularium centraily located,

narrow. composed of closely set  usually distally convex fabellaa.

Romavhst Hill {1956) regurded Qystiphviloldes as a subgenus of
Mesaphyllure witich she classes in the subfamily Digononhyilings,

This su?af&émi}.sr is chawoterised by sepia which ars continunus wertioal
platos or else zre represented tn the dis speimantarium ( and somotimes
throughout} by sental erasis; &r tho sgpia may be completely absent
{Fi111988), The othor suhin wily, which together with the Digencrhyliinze
constituie Hili's {uil‘..l"y' mggezmamylimm . fes the Zonophvliinae:this

-

iathar o bfezmﬂy iz choawmcturised by sepin which are dig cw&rtimwu
being bullt of menooanth wabsoulae and ors daveiopsd only in
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shecessive gones of shelotel diletion (.. in the sepinl cones). I
have not bad the opportunity 1o examine the type spacimen, hui in

iz rodescription of the genus, Stumm {1943) spacifically menttons the
presence of soptal cones. I vherdior vegard Cystiphylloides as 2
valid genus and plzca 3t in the subfmily Zonophyllidae,

"

I am not convincad by Tavior's (1951) evidence for evocting &
naw subgenus Cysilplasma . Hoe recognises threa subgenemn of
Custinhviioides and distinguishes them on the basis of waboeulay
devciopment; but thave appears {0 be 4 continunus gradation betwesn

o~

the forms with mumerous sepial cones (G, {Cystiphvlioldas)) and thoss

with ne trabecwla tlesue et all (C, (Fasalithophviiom)). I haw - therefors .

ey

2t

efraingd from wveing Toviesr's subgansyie nnmos even thouch oue ©

L"h
1

spooies described below is elmost identical with the forn whicsh

Taylor fgurad as G, (O wevininsma) thomasi from Mymouth,

wstiphvlloides cmmm;xgm WiWedaikind and Volibracht)
1931

Plate 19, figs 2,4.,8

o
L

P NI SET 49

Miteariaiy Specimon 10,5 amd 12,6

Hor i/»'m and looalityy The Jonny Siart Linestons  “Widmouth Quany,

aony Nhacombe, Noxth Davon.

o es_ cription: The spocimen from Nerth Dovon messured 17 om,
rmotore saoiioning, Hut is only & port of the corellum: the oroscimel
avntd and the oxivemnity of the caive are missing, Tho internal siyuoty
is well presoread, though cocasionnl orvstels of delomite have
crystaliised aoross the stuaturs. The presarved part of the calyx
shows it @ have the overed conienl fovm which is Gyploal of the
ganus, Only fwgments of fhe outer well are pres erved and thess shaw

¥ fo be vory thin.
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Romarbss Wedeking and Vellbrecht {1931) veonrded this speciss from

iho zone of Psoudosogsmepivriium anlgon (= middie St zone) and

Middlelon has described an slmost identical species ~ C, {Cysilplasmal

p. of. O, schiuterl (Wedelind) ~ from the 8t zons near Ogwell, Souwth

(,;

Devong the only difference los in the reguler and more glebose
tilssepiments which arg devaloped In G . cornaolum, The snucicq ig

also vary close to €, (Cystivhyilum} ?onmasi Tavier 1851 from the

Tnpey mzddie Middic Doveninn of the Plvmouth &ren {8p zone of
Wed -:k.inc‘i) » bue Taylor's spevias lacks septal cones and has less

reguizy and lass gichoso dissupimants,



Subfamily DIGONOPHYLLIVAR Wedeking 1923

Arcophayliidas Mozeov 1926
Arcophylliinae Stumm 1949
Arcophyilinoe Tayigr 1951

Cenus Mesophyiiom Schluter 1889
Actingcystls Schiutor 1882
Masophyilum S8tumm 1949

IMasophylum Lecompte 1952
Mesoghylium Hili 1958

Tvps epooipst by subgeguent designation of Wedakind 1925, M, dofactum
Schiuter 1889, Schiuter sectloned ons of the ariginnl spocimens of

Cyathovhvilum vesiowlosum and Heured it as M. dofacium; Stunm {1949)

subsoquently solected {ais sams spacinen 28 leoioiyps of S

\msiczulosum, thesaby making it the holotype of M. dofectunm.

ZD%'*u'mcmiso {&31)1 1956} “Septa rercesented in dissepimentarivm op
sheonghout by sopial crosts by soyavato yard-arm curinze, or by
vare trages, espucialiy the mings sgpin; commonly one countor miaos
saptum vory longy koyvholo fosauls ¢charmoteristic,”

Porpsicsy HiM (1986) desoribes zeven subpencss of Wathvuam, all of

W..-._»

which &ve confinad (6 the wpper Middia Dovenlan in Europe and
olsawhaers, The distinciions which ¥l dvaws betwean her subgenara
is vory fine end i scoms ‘:mmmﬂ that thera ig & continuous gradation

»

batwenn ¢t lesst some of the subgene. For exemple, the spooies

Q

loscribed below es M, {Benicosmophvilum) irrecgudnrom has charaotop-

istios which place it midway batween M, {Hemicosmophvilvm) and
My }z?;monhgg!&-m) Webhy (21964) has exprossed similar apm_mns.
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ooy wlesr tha spacice flos closar o the former subgenus, hencn the

-~

systomaiic position alotied hers, but it raisos @ fandemeninl problom

in the clagsification of this group and mueh further roseareh will he

nacded bafore i {8 solved,

Subgonus Mosorh .”t.?u'q {Homiccamophyiium)
(Wedohing and Vollbracoht) 1832

Type snacies: B, Ubatwm from the middie povt of the Middie Davontan,

" Y .
2l Ak Sy A

a

sens of Gosmophvitum duchsheovglt Dachsbergy, Cordistain and Hillosheln,

Bilol distrlet, Gommary.

1psist Mesophyilum w 4\;? gsepkn dilinied in ti"cx Loy povt of the

" “dissepimenthshun, Minor sepls are alther abserd of reprosivtad by
ancasiownl sepial creais.

Mosophvilwm (Hemicosmophyllum) fregularim sp nov.

™

' P N o JPUPREL, B ]
Wit 39, flge 1,3,8

SHoletroe: 11.25¢

,,,,, MASFACEPLI

Hovizon and 1 calitry The Yenny Stast Limostone (Middis Daves zi,,,.m of
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Dimonosiss M. {Eemicosmophyilami with lavge ead i ‘gﬁmzﬁ devolopad

WCENE PSS
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Dascription: The holetype is slightly compressed and has a mesn
diameter of about 3 em. The totel length of the recovered fragment,
inciﬁcllng the calyx, is 9 cm. Quer this length the corallum has a
reguler cylindrical form. There aye about twenty~eight sepia which do not
not veach the axis and are thickened at tha border of the tabularium;
they attanuate rapidly in the dissepimentarium and &o not reach thae
axis, though they are somstimes continued outwards in the form of
septal crasts. Irregular isolated carinae axs sometimes seen napr the
poriphery: in longitudinal seciions they appear as thin lines slopiag
steaply downwards and inwards (Plate 19, fig 6). The dissepimontarium
oacupies sbout two~thivrds of the lumen and consists of irrsgularly
inflated dissepiments of variable size; ihe steeply dipping immer series
are much less inflated. The tabularium is about 1 o¢m. wide and is
f11led with Irzegular and globose tabollas which vre generally of ¢
larger size than the dissapiments, There are zones of skeletal dilatton
reprosenting different positions of the calicular floor during the
growth of the coral; these are shown in Plate 19, flgy 6,

Remarks: M, (Hemicosmophvilum) hmyu!an-m differs from M,
(E-Ismcosnophynum pmecipiﬁmmm (Wezde!‘ind and VQmomht) 1831,
in having fower and less vall doveloped septn) the dissammam‘: are
also larger and moye Lregular tn the North Dovon form. From M,
(Homicosmophyllum; corticesum (Wadekind and Volibreoht) 1931, it
differs in having & more clessiy defined ¢nbularium, and sepia which
ava dilated at thely axial ends. '

The s‘pgcses figurad by Wedekind and Vollbracht {19831,1832}) al
coma from i.hca mone of 'Cesmophyilum dachshergl® (upper 8¢ zon@},
aocording i.ea Middicton {1954) this corvgsponds apprmdm'amiy w the
Middie Givetian, though netther he nor Taylor {1951) raceord this

ganus from Bouth Devon. Taylor, howaver, records Arcophylium sp.




from the St zone of the Plymouth arsa; his figure of this spocies is
poor, but his description suggests that {t is a very olosely related
form.

A speoimen in the British Museum (Natural History) R. 6416,
labelled Cystiphyllum is almost certainly conspscific with M,
{Hemicosmophyllum) irtecularum: unforiunately the British Museum
. Spesoimen is very much recrystallised so that the internal struciure
is partly destroyed.
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ORDER TABULATA

Family CHAETETIDAE Edwards and Haime 1850
see Hill and Stumm {in Moore 1956)
~ Sub-~family CHAETETINAE Edwards and Haime 1850
_see Hill and Stumnm (in Moore 1956) -
Genus Chaetetes Fischer (in Eichwald 1829)

Genolectotype: Chaatétes cylindraceus d:Eichwald 1829

Diagnosis: (Meodified from Lecompta 1939) Massive tabulate corals with
prismatic coranites making an angle of 30° with the outer surface.
Septa are absent or ref:resanted by rudimentary spines. No mural pores.

. Tabulaé horizontal and tend to occur at the same leval m adjacent '
corallites, Increase bipartite, ' |

Remarks: Etheridge (1899) erectad the genus Litophyllum for chaetatid-
like forms with thickened walls; in transverse‘ section, the poiygonal
form appears rounded as a result of the thickening, Lecompte (1__939)
included these ‘thickened‘ forms within the genus Chaetetas; this
seems justified for within the same colony thickened and unthickened.
corallites can occasionally be found.

© “Lecompte {1939) has given a very full review of the literature
on Chaetetes and he recognises thé following five features as diagnostic
of the genus: |
1) Exclusively fissipartite (usually bipartite} increase
" 2) Tabulae tend to occur at the same level in neighbouring
corallites . |
. 3) Mural pores are absent
4) Corallites are straight
5) Complete amalgamation of the walls between neighbouring
corallites. .
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On this last point he admits to some unceriainty, Okulitch (1936)

has observed a line marking the suture betwéen corallites in

C. radians, and QOakley (1936) has found an inclusion of dark granular

material in the walls of C. akpatokensis which he attributed to

:‘;cﬁstallization along an original suture. There are occasional dark
. spots within the wall structure of C. cf. rotundus described below,

but there is no {race of a regular suture. The question as to whether

or not & sutura may be present, therefore, remains open.

C. cf, rotundus does not have straight corallites though it
agrees with -Chaetetas in all other respects. 1 have, therefore, modified
the diagnosis given by Lecompte to include these curved forms.

Hill and Stumm (1956} recard Chaetetes as a Carboniferous
genus, but Lecompte and many others have yacorded species from the
Devonian, and Whiteaves {1879) and QOkulitch (1936) have described
spacies from tha Ovdovician,

Smith and Lang {1 930) pointed out that the walls in Chaotetes
may be incompletely formed and so give the appearance of a single
septum, or, in extreme cases, where the walls are locally absent,

to a meandreold colony,

Chastotos lonsdailel E‘c_heridgea and Foord 1884
Plate 48, ‘flgs 3-4 '
8y \onomy: see Lecompte 1933
Diagnosis: (Modified after Locompte 1939) Large tabulate corals with
straight prismatic corallites from 0.2 - 0.6 mm. in diameter, The
calices may be polygonal or alveoloid in shape, with small granular or
pointed spings projecting from the surrounding walls. The tabulae

‘are well-marked -~ thrae or four occur in ! mm. The wans ara stout

and increase is fissipartite.
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Remarkst The form from Notth Devon agrees in all important respects:
. with the ones described by Etheridge and Foord from the Middie
- Devonian of Queensland, and by Lecompte. from the Couvinian of the
Ardennes, I héva modified Le¢ompte’s diagnosis in two respacts; the
maximum diameter of the corallites may be as great as 0.6 mm, though
it may vary considerably even within a gingle corallite, and I have
included the alvaclotd fornd which seems more typical of the spacies;
The polygonal iorm is common, but it is almost always associated with
granular spines and these, as Lecompte pointed out, ara indications of
incipient fission, |
The tabulae are not regularly spaced but tend to occur at the
same hoight in adjacent coraliités; although thay are usually hovizontal,
- they occasionally show a slight downward projection at their centra,
The walls have no dark median line though they are slightly thickened,
C. lonsdalei differs from C, multitabulatus in havipg much
larger corallites and fewer tabulae; and from C. cf, rotundus in having

larger arid straighter corallites.
In North Devon all the spscimens of C, lonsdalef have bean
obtained from the David's Stone Limestone; in the Avdannes, lL.ecompte
. found it was typical of the upper Couvinian beds, It therefore persists
into later strata in North Devon, ‘

. Chaetetes multitabulatus sp. nov.

Plate 36, figs 1-2, 4-§
Holotyps: 6,30 from iha David’s Stone Limastone of David's Stone,

Diagnosis: Chaestetes with very numerous tabulae (about 10 in 1 mm) and
thickened walls from which occasional short spines project. Corallites
have a diameter of about 0.25 mm,
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Description: The holotype consists of a small fragment about I em, square
which 1§ embedded in limestone; longitudinal and oblique (almost
transverse) sections have bean cut, The corallites are slightly curved
in longitudinal sections axid the calices are perpendicular to the
external surface. The tabulas are very thin and approximately correspond
in height in neighbouring corallites; they may be horizontal, slightly
concava, or slightly convex. The wall structure is partially re=
crystallized but a dark median line {5 fraquently visible indicating a
composite mthefr ti-:an fully amalgamated wall,

Remarks: C. multitabulatus differs from C. cf.. rotundus in having more
numerous and thinner tabulae and in the qreataer thickaning of the walls,

Horizon: The David’s Stone Limestone i3 considered to ba Prasnian in age,

Chaetetes cf. rotundus Lecompte 1939

Plate.36, fig 3

Description: The Spécimen‘is part of 2 massive, branching, of frregilarly
lamellar colbny, measuring approximately 20 x 15 mm. The specimen
has been abradad prior to interment,

The corallites are in olose contact and polygonal in tranaverse
se@ction, though the calicss ara soxﬁeWhat rounded due to thickening of
the walls, The corallites are mostly curved in longitudinal saction but
the calices alwéys reach the exterior at right angles to the surface of
the corallum., '

The diagoﬁal meésurements of fully daveloped corallitas vary

" from 0.2 ~ 0,25 mm; smaller ones can be seen in transverse saction
but tha¢ these are immature specimens is confirmed by their appearance
in longitudinal saction,

The width of the walls shows a marked variation = the thickast is
0.04 mm. and the thinnest 0,0) mm,; a dark median line is sometimes
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vigible showing that the walls are not fully amalgamated.
No spines or septa are.visible, and mural pores are absent.
 The tabulae are not regularly spaced (about five in 1 mm.) and
they tend to become more numerous towards the distal ends of corallites,
Many of the tabulae are slightly convex distally and they do not
oceur regularly at the same height in nelghbouring comilites.

Remarks: The specimen is similar in many respacts to C. regularis
‘Lecompte; however, the tabulae are more widely spaced and less
regular in C. of, rotundus and it has thickenad walls. The spscimen
18 closest to C. rotundus Lecompte, differing only in the form of the
.corallum and in the slight arching of the tabulae,

Material: One specimen (No. 15.1) from the David's Stone Limestone of
‘ Hillgborough near Ilfracombe.
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Family FAVOBITIDAE Dana 1846

Sub-family ALVEOLITINAE Duncan 1872

Genus Alveolites Lamarck 1801

Synonomy: sea Le¢ompte 1933 and 1939

Genolectotypes Alveol!.tes suborbicularis - see Edwards and Haime 1850.

Diagnosis: see Smith 1933

Remarks: Lecompte (1933,1936,1939) has fully raviewed the literature
pertaining to this genus and has pointed out the features which separate
it from Favosites, Thamnopora, and Coenites, Although the obliquity
of the calice is apparent in most spaties, occasional individuals

within a single colony may open perpendicularly to the outer surface,
Lecompte has questioned the reality of 3 single large septum, suggsesting
that it is the first stage in fissipartite increase. The material from

North Davon is so poorly preserved that it is impossible to invéstigate
this matter further,

Range: Silurian and Devonian.‘

Alveolites suborbicularis Lamarck

Plate 43, figs 1-4
Plate 44, flg 1
Flate 45, figs 1-5

Synonomy: ses Lecompte 1933 and 1939

Lectotype: Calamopora spongites var, tuberogsa, Goldfuss p.80,
pl.zxvill, figs la-g (not h). See Smith 1933, Lamarck's original
type is lost (Lecompte 1936),
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Diagnosis: see Smith 1933,

Remarks: Lecompte believed that granular spines ware also developed
at various positions in the corallite in addition to the prominent
sapttim on the lower side, Smith, however, ragarded the granular
spines as a recrystallization phenomenon {see comments in Lecompte
1936, p.7). The recrystallized appearance of the North Devon
specimens (sea, for example, Plate 45, fig 1, in which the appearance
of additional septa is an illusion resulting from recrystallization)
suggest that Smith's interpretation is correct. ,

In North Davon, this spacies occurs in thae Jenny 8tart, Combe

Martin Béach, and David's Stone Limestones; one specimen collected
meésufad 25 x 35 cms (Piate 45, fig 5; see also Plate 44). All the
Speéimagxs are at least partlally recrysiallized and distorted: specimens
from the Jenny Start Limestone tend to have more widely spaced |
tabulaé (about three in 1 mm) and larger calices than those from the
David’s Stone Limestone (about four tabulae in 1 mm)., Specimens
from the Combe Martin Beach Limestone are relat ively small and are
frequently found encrusting Thamnopora; they are common only at the
Bast end of The Parlour, near Combe Martin; 'reérystamzanon has
obliteratad most of the original wall structure but occasionally the
median ~dat_'k line is discernible; the tabulae are thin and spaced
irregularly - about four in'2 mm. “ |

Range: Middle and Upper Devonian, In Belgium, Lecompte has not
recorded the species below the base of the Frasnian,

Alveolites suborbicularis forma gemmans

Plate 46, figs 1~2

Most commonly, A. suborbicularis is an ancrusting coral which tends
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to develop in relatively thin layers around some convenient objact,
often another coral colony {e.g. Plate 41 ,' fig 5). Lecompte (1939)

. has noticed, howaver, a continucus series away from this simple
form through ones in which there are slight or moderate swellings 'on.
the outer surface {due presumably to the more rapid and succes éfu,l
.growth of some corallites), into fc;ms which have developad definite
branches and have abandoned the lamellar form complately; the former
he classed as forma gemﬁmns and the latter as fox;mae subramosa and
contortus. The specimen figured from North Devon atill has an
essentially lamellar form but has a marked swelling across its surface;
it therefore falls within the morphological group forma gemman . It
occurs in the Janny Start Limestone (Givetian).

Alveolites multiperforatus Lecompte 1933

Plate 47, figs 1-2

Type species: Alveolites multiperforatus Salée (name only in manuscript).
Collaction of The Musée Royal d'Histoire Naturells de Belge.

Diagnosis: Massive or encrusting tabulate corals, Calices with
polygonal or sub=alveoloid form; septal spines rare. The walls are
frregularly thickened and mural pores are numerous throughout the
corallum, The tabulae are thin, horizontal or slightly convex,

Remarks: The species wase fullf described by Lecompte (1933) but
without a diagnosis. He attributad the authorship of the species to
Salde, but Salde's work was nevar published and as Lecompte’s is the
first published description, the spacies must be attributed to him,
Lecompte did not, howaver, give a precise diagnosis,

. The abundance of the mural pores, together with the irregular

' thicken!ng of the walls, gives the appearance of 'boudins’' in

longitudinal section., In North Dasvon, the species has be_en obtained

r
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from the Jenny Start Limestone of Widmouth; the skeletal structure is
partially recrystallized, but the thickening of the walls and the
nuiRerous mural poras are readily seen, The tabulae are iregularly
spaced - about three In 1 mm; this agrees well with the specimen
ﬂgurad'by Lecompte (Plate 3, fig 1b). The growth of the coral is also
irregular and the cexallites are rarely straight or'parallel for more than
short distances, The exterior surface shows the deminantly polygonal |
form of the calices but with some assuming & more alveoloid shape
(Plate 47, fig 2), .

In the Ardennes, the specias‘gccurs in the Frasnian, associated
with Thamnophyllum, Stromatopora and Acervularias a somewhat similar
association is found in the Jenny Start Limestone (Givetian} of North
Devon,

Alveolites cbtortus Lecorapte 1939

Plate 51, figs 1,4
Diagnosis; sese Lecompte 1939

Remarks: One of the distinguishing features of this species is the
arrangement of the corallites into fascicles which are rregularly
disposed and often interlaced with each other: this feature is well
seen in the North-Devon specimens. Because of tha poor preservation,
however, it i3 not possible to see the concentration of mural pores in
the outer parts of the fascicle; there is evidence that the tabulae are
more numerous in thése paripheral parts and thers is soms thickening of -
of tha corallite walls, The calices agree with thé description given by

' Lscompte, being polygonal or subtriangular, yat with dismeters almost
equal, '
Lecompte records his species from the Frasnian of the Ardennes;



201

in North Devon, the two specimens assigned to this spacias occur
in the Jenny Start Limestone,



202

Coenites d’Eichwald 1829

Synonomy: lLimaria Steininger 1831,

T Spacies: Coeniteg juniperinus d‘Eichwald,

Diagnosis:- see Lecompte 1939,

Remarks: Some workers {®.g. Lindstr8m 1876, Hennlg 1906) regarded
Coenites as a bryozoan; Oskley (1936) showed conclustvely that
Coenites was, in fact, a tabulate coral. Lecomptas (1939) stated that
there are three main critera for recognising the genus and distinguishing
it from Alveolites and Thamnopora -

a) It has considerable distal thickening of the walls

b) It has a slit-like calicular opening

¢) It frequently shows three septal processes {(though these .

are not always visible, and sometimes (as Oakley observed)
there may be six).
The genus is clearly closer to Alveolites than to Thamnopora and I
agres with Hill and Stumm (1956) in placing both Alveolites and Coenites
in the same sub-family,

The tectonic distortion and recrystallization (the lattar being
particularly marked in this genus and Alvsolites) has affected all the
specimens to a greater or lesser extent, making.it difficult to assign
specific names in avery case; the two apecies described below are,
however, well raproesented.

In the Ardennes, Lacompte found that'the genus was confined
to the Middle Devonian. In North Devon it is also of Givetian age
(Jenny Start Limestone) and it has not been found in the David’s Stone

Limastona {Frasntan).



Coenites escharoldes (Staininger) 1849‘

Plate 480 ﬂgs 1"20 Se
Plate 52, fig, 2

Synonomy: see Lecompts 1939,
Diagnogis: ‘see Lecompte 1939,

Remarks: Stelninger’s brief original diagnosis was amplified by Schititer
(1889), but both described only the external characters, Neither
Lecompte nor myself has re~examined the type and Lecompte's diagnosis,

. which {ncluded the {ntemal chatacters, i based upon material collected.
in the Ardennes, |
The North Devon specimens are partly affected by racrystall-
ization, which obscures the finer details of the structure; I have little
hesitation, however, in identifying them with the speclmens described
and figured by Lecompte from the Ardennes. Plate $2,{2) shows
- well the foliated form of the colony and the scaly appearance of the
exterior surface, Longitudinal sections showﬁalauvely unthickened
central area in which the corallites run parallel to the outar surfaces,
and abruptly thickened marginal areas where the corallites are sharply
bent to become perpendicular to the outer surfaces,
The lamellar coralla have a thickness of 2~5 mm. and the calicular
openings, which ara véry restricted because of ihe stereoplasm, ‘have
a maximum diameter of 0.3-0.5 mm, The thickening of the surrounding
walls may also be as much as 0.5 mm.
Becauso of the recrystallization, tabulae ars not readily seen
and.in many cases have been completely destroyed; where they are

. visible, they are numerous, very thin, and often slightly concave.

All the specimens refarred to this species have been obtained
frdm the Jenny Start Limestene of Hagginton Beach and Widmouth

Quarry.



Coenites gradatus Lecompte 1939

Plate 49, figs 1-4

Diagnosis: sae Lecompte 1939,

Remarks: This is a very common specles in the David's Stone Limestone
of Broadstrand (Hillsborough), Some of the specimens are moderately
well-praserved, and the zonation which characterises the spacies
is well saen (Plate 49, fig 3). This zonation is frequently empha"éised
by the preservation, the exterior fringe of each zone being better
praservad than the interior parts which are entirely recrystallized.
This suggests that recrystallization took place at an sarly stage,
even before the colony finally died. Tabulae are rarely seen, but in
one corallite where thay are presarved, they are closely spaced
(three in 0.5 mm). The calices are crescent-shaped and may show a
median spine, Sometimes the wall betwaen adjacent corallites is
sbsent (? fissipartite increase) giving the colony & meandrold
appearance in transverse section.

In the Ardennes the species occurs in both the Couvinian
and Givettan, Its cocurrence in the David's Stone Limestone suqqests
that its range extends into tho Frasnian,

Coanites sp.
_ Plate 50, figs 1~4

Description: Branching corallum with corallites straight at the axis
and banding yound sharply outside this in order to meet the exterior
surface &t right angles. The calices are much restricied by the
thickening of the walls but they are commonly crescent-shaped and
sometimes contain a prominent spine projecting in from the lower
side (Plate 50, fig 2)., The diameter of the branches varies from
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2«14 mm., but the average is about 8 mm. Thickening is strong in
the peripharal areas but it is also presant to a lasger extent in the
axial zona whare the tabulae are few and widely spaced.

Remarks: Only one example of this speciss has been found, It was
obtainad from the Jenny Start Limestone of Samson's Bay, In the form
of its corallum it rasambles C. escharoides but ths branches of the
jattor are much thinner and the number of corallites in the axial zone
fewer, Generically, it is similar to Plagiopora (especially P. kaisini)
but it lacks polygonal calices with three spines and it bas greater
thickening of the corallite walls, It is probably a new apecies, but with
such limited material I have hesitated to create one,




Sub-family PACHYPORINAE Gerth 1921

CGCenus Thamnopora Steininger 1833

Synonomy: Bae. Lecompte 1939,
Diagnosis: see Lecompte 1939.

Discussion: Contrary to most other workers (see especially Lang,
Bmith and Thomas 1941), Lecompte does not regard Pachypora Lindstrdm
ad a synonym of Thamnopora. He arguss that the lamellar structure
‘seen in-Pachypora lamellicornis is fundamentally distinot from the
Hibrous structure of Thamnopora. Lindstzdm (1896) himself arguad
most erphatically against the syncnomy, and it does seam strange
that the lamellar structure is not prasent in any other species of
Thamnopora. The two structures imply differances in the (.'2&(:(:53
deposition by the basal ectoderm and unless Hill {(see Lecompts 1939)
is correct in interpreting the lamellae as & recrystallization phanomenon
(and I do not believe that she is), then Lecompts is justified in
onm:ting Pachypora from his synonomy,

Range: Silurian to Trizs, but it is most common in the Devonian and
Pormian, '

Thamnopera boloniensis (Gosselet) 1877

Plate 40, figs 5=6, 9
Plate 47, fig 3

Synonomy: see Locompte 1936 and 1939,
Diagnosist ses Lacompte 1936 and 1939,
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Material: Three specimens from the Jenny Start Limestone and two
from the David's Stone Limestons,

Description: a) Jenny Start Limestone: specimans from the Jenny Start
Limestone agres with the diagnosis of T, boloniensis except that the
size of the calices is smaller (maximum diameter about 1.5 mm}. The
corallites are, however, markedly larger than all other forms from
North Devon. Only fragments of coralla have been coliacted and from
one {14.23) a longitudinal section has been cut. The maximum diameter
of the branch is 14 mm and its length {incomplete) is 50 mm (Plato 40,
fig 9). The diameter of the corallites at the periphery varies from
1.1-1,5mmm, and the walls are thickenad throughout, though most
strongly at the periphaery. The obliquity of the corallites varies from
60>90°, Mural poras ars numaerous and are approximately 1.2 mm apart,

Tabulae are moderately numsrous in the axisl region (4~5 in 2 mm.)
but they tend 0 be irregularly grouped. ’

b) David’s Stone Limastone: two spscimens have baen
sectioned longitudinally and these agres in all respects with Lecompte’s
diagnosis, The branches have a diametor-of at least 15 mm and the
largest calices are over 2 mm across, Mural poras aré common and
have a diameter of about 0.15 mm. Tabulae are foew and are slightly ceneaw
concavae. The walls are thickenad throughout but most strongly at the
distal ends.. '

In the Ardennes, Lecompte found that this species was
characteristic of the Frasnian; in Devon, the species occurs in both
the Upper Givetian (=Jenny Start Limestone) and the Frasnian (»=David's
Stone Limestone) but tho earlier forms appesr to show slight variations '

Lecompte’s studies, however, showed that T. bbloniensis is & very

variable spacies even within the Frasnian, and its most persistent
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feature is the lorge size of the celices, I have, therefose. placed
. the fwo forms desacyribad above in tho same spacies,

Thamnopora gervicornis {de Blainville) 1830

Plate 41, figs 3=-5

Synenomy: see Locompte 1936 and 1939,

L s oo R Le

Diagnogiss sez Lecompte 1839,
N, LTIV BRSSO .

Romatks: The species has been identifled from the Rillage and the
Combg Mariin Beach Limestones, The single gpscimen from the Rillage
limestone (Plate 41. flg 5) is remarkable because of its prominent
gpines seen in longitudinzl section, The calices have a dlameter of
i=1,2 mm. and the thicknass of the walls is irrogular, though most
prominens at the distal ends of the corallites, The branch is irreqular
in diameter but reaches a maximum of 15 mm, Along the sides of the
branch the corallites bend round ¢o ranch the exterior at right angles,
but af its extvamity, they make an angle of about 60°, Tabulae are
Iregulariy spaced and may bo glightly conves or concave.,
o in tha Combe Mariin Beach Linmesione the species is locolly
common {espeaialiy at the enirance o The Pérlom:}, Specimens are
vaquently overgrown by Alveclites and am}é&r to be preserved in
their growih positione. The corallites are smaller and more numorous
In the corallum than in the 9 secimen from ths Rillage: Lime%onm The
corailites have o diameier of about G,QS vam. and make an angle of
GG 'ﬁ'&i‘z the outer sveface at the exiremity of the bzanchos; slong
the sides, however, they are perpendioulzy or even divrected posteriosly
{see Flate 41. flg 4), Thickening of the walls is again Irrequliar but
most streng at the distal ends,

in the Avdennes tho spscies 18 only recorded from the Givetian,
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Lecoinpte {1939) found that the corallites of specimens from hoflzon
Gib were smaller on average than thoee from Gid (Upper Give"cig'an) .
This is most probably ag ecological rather than evolutionary
variation and although the Ne:th Devon spacimens approximate mora
closély to Lecompte’s g_ip_‘ specimens, the evidence is too uncestain
to draw definite conclusions,

Themnopora_cronigera (d°Osbigny) 1850

Plate 40, figs 1~4,7-8
Synonomy: see Lecompie 1936 and 1939,
Diagnosie: see Lecompte 1939,

Remarks: Lecompte (1239) regarded ¥, oronigera as intermediate between

- I, polymorpha and T. cervicomis and he found difficulty in defining the
precise limits of each species. Typically. the corallum of T, cronigera
15 smaller and has lees tendency to branch than T, polymorpha; it also
has fower tabulac, Howaver, it 1s less thickened by stereoplasm than
T, corvicornis and the calices are in consaguence not so rounded,

The specimensg from Noreﬁ Devon reforsed to this spetles ave all
broken fragments but are closely similar to those which were described
and figured by Lecompte fFom the Dinant Basing these differad from
the type selected by d’Orbigny {(Goldfuss 1831, pl,27, fig 3) in baing

‘movo *robuste” and having calices mose rounded in the axial zone,

" Inthe Dinant Basin, the spacies occurs in beds Gib and Gic
of the Middle Givetian. in North Deven, the species is common in
the Jehny Start Limestone but has not been identified from any of the
other limestones,
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Thamnopora dubis {de Blainville) 1830

Plate 39, figs §5,7«12
ESynonomy: see Lecompte 1936 and 1939,
Di&aﬁ osls: see Lecompte 1839,

Remarks: The spscies is common in the Jenny Start Limestone of North
Devon, Several speoimens have been sectioned and these agrée well
with those figured and described by Lecompie, The diameter of the
branches is 6 -~ 8 mm, , except for specimen 13.71 which is slighily
iatger {10 mm). The latter speciman (figured in plate 39, figs 11~12)
shows well the septal spines, though it is possible that recrystalle-
ization in the cenire of the covallite has accentvated them, The
thickening of the walls s well-masked in all the spéciniens and it
characterises the whole cozallum, The average diameter of ¢the calices
is 1.7 mm: none veaches the maximum diametey of 2 mm, mentioned
by Lecompte in hie diagnosis,

Lecompie (1936) made a detailed study of the species and
refigurad and descoribed the original of Goldiuss, which sﬁcws no
trace of sepial spines, Ho acoepted Quernstedi®s (1881) view that

' the spacies should be interpreted more liberally and framed his.
diagnesis accordingly, The specimens from Worth Devon are ton few
and too poorly preserved fo be used sither in suppint of, or against,
Lecompia's in';erprai’,ation: his views avo, thevefore, accepted
uncritically, |

in the Ardennes, the species ranges from Civetian to Frasnian,
In Novth Devon it characteriges the Givetian Jonny Start Limestons
though a single spacimen from the David”s Stons Limestone is
doubtfully referrad to the species,



Thamnopora dzregularis Levompte 1939

‘Plate 41, figs 1~2,6-7
Plate 42, flgs 1-2

Dlagnosis: seo Lecompte 1939,

Romarks: The speoimons from North Devon agres &ery closely with
the diagnosis and description given by Lecompte, though the tabulae
tend to bo mons closely spaced and the distal thickening somewhat
greater than the holotype. Tha species has only been found in the
Jenny 8tart Lh'nastone » whove it frequently forms large ramifying
masses. In the Dinant Baain the spacies i found in the Gia and
Gib bads of the Givetian,

Thamnopora polymorpha (Goldfuss)

Plate 37, fig 1
Plate 38, figs }=5

Symonomyt Ses Lecompte 1936 and 1939,

Loctotype: Calamopora polymerpha var. tuberosa Geldfuss 1826, plate
a7, Hgs 2a, 2b, 2¢, 2d,

Diagnosis: sea ecompte 1939,

Remarks: This spuc.lfas is very characteristio oi the David’s Stone
Limestene and has not baen found in any of t}xe other limestones of
the Nfracombe Beds, The original fibrous structurs is still visible
in most of the examples collectzd, The form of the coralla is isregular

but th«ay‘ ténd to be branching or lamellar with marked bulbous
p*:ojecuons; .
The average diameter of the corallites is slightly smaller than
in the examples from the Ardennes, but otherwise the North Devon
specimensg 'égrea closely with the type.
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In placing the species within the genus Thamnopora I am
following Lecompte 1939, who'argued that the intornal thickening
rosulting in rounding of the calice is never found in true favositids,

- only in spaecies of Thémnogo_g. Ho admits, however, that T, polymorpha
forms a transition between mdisputable species of Pavosites with
thin walla and angular calices, and typical Thamnopora with wolle
rounded: calices and branching corallum, Lecompte makes the point

. that Favosites 1s typlcal of Middle Devonian strata,and does not
axtend into the Upper Devonian except for occasional aberrant forms,

- while Thamnopora shovring intermediate characteristics appears in the
Couvinian and by the Givetian and Frasnian has developed ¢he typical
thamnoporid features, This leads him to suggest that Thamnopora may
have evolved from Favosites during the Lower Couvmian._ Earlier
(Elolwiil 1964) I reparted the presence of Favosites in the David’s
Stone Limestone, but I was then interpreting T, pol 'as &
favositid; no other species of Favosites ocours in the limestone,

In Belgium, T, polymorpha occurs in Couvintan and Givetian
beds {including bed Gid ~ uppermost Givetian), In North Devon the
spacies appears to porsist into the Frasnian, thcuéh i¢s presenca
suggests that the David’s Stone Limestone is at a low horizon within
the Frasnian, " h ' '

Thénm_gpoxa tumefacta Lecompte 1939

Plate 39, figs 1-4 -
Diagnosis: see Lecompte 1938,

" Remarks: ‘Three specimens have been referred to this species. All of them
are fragments but they agreas clogely with Laébmpte"s diagnosis and
description except that they are somewhat smaller - the maximum
diamater of the corallum boing 6«7 mm, The maximum diameter of the
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oorallites is O;Q mm., , but the walls ave strongly thickened, espscially
distally, so that the aperture may be racuced to 0.2 mm. or less,

The corallites hand round 8o ag to reach the outsr surface at ﬂght
angles.

Lecompte has recorded the specias from the Upper Couvinian
and Givetian of the Dinant Basiyi, 'In North Devon the species. ocours
in the David's Stone Limestone, i.e. it extends upwards into the
Fracnian, ' a

Aulomra tubaeformin Coldfuss 1826

Plate 51, fig 2
Plate 52, fig 1

* Bynonomyt see Lecompte 1936,
Diagnosis: ‘see Lecompte 1939,

Remarks: Only two very small and incompiets colonies, both from
the David’e Stone Limestons, have been collectad, One of them shows
two corallites, partly broken and revealing a thin herizontal tabula
(Plate 52, fig 1), The other specimen is slightly larger, butis
embedded {n argillaceous limestone and therefore net seen in relief.

' The diameter of the calices ie about 1.5 mm, , and they are about
5 mm, long; they are nnkéd together in a single chain, The preserve
ation prevents any of the other details of the species bsing observed
but its size and the form of the corallites ave sufficiently diagnostic,

Plourodictyum sp,

Plato 51, fig 3-

Remarks: Valpy 1867 recorded Pieurodictyum from the Hagginton Beach
area. 1 have not baan able to trace his specimen but it may be the
" ono in tho British Musoum (Nat,Hist.) No,R6421; this i5 the

PR B



specimen figured. It consista of & véry poorly developed mould

into which dolomite crystals have grown. There i8 no precise record
of ﬂsA locality beyond the fact that it comes from Hagginton Beach,
but its preservation and the appsarance of the limestone matrix make
it almost certain to have been obtained from the Combe Martin Beach
Limestone which crops out in many localities along Hagginton Beach.,
Specific identification is impossible,
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ABSTRACT: Previous workers in North Devon have, in general, considered that there
are numerous limestone bands developed within the Ilfracombe Beds. The present paper
demonstrates that there are only two main limestones, each about thirty feet thick,
which, though similar in lithology, have a markedly different coral fauna. These lime-
stones are separated by about 250 feet of slate in which occurs a further limestone only
three to four feet thick with a distinctive lithology.

The fauna so far obtained from these limestones suggests an upper Givetian or
Frasnian age for the succession; the coral fauna from the thin intermediate limestone
is not recorded elsewhere in the British Isles, but it is comparable with a fauna from the
HlubocEpy Limestone (Middle Devonian) of Bohemia.

The total thickness of the beds in which the limestones occur is only about 350 feet.

1. INTRODUCTION

THE CALCAREOUS nature of many of the beds in the neighbourhood of
Iifracombe has long been recognised. The first map showing these calcar-
eous beds was made by Vancouver (1808). Although not a geologist he paid
some attention to the distribution of the limestones on account of their
value to the local agriculture—most of the Devon soils being deficient in
lime. His map shows two continuous calcareous bands running ESE. from
the Ilfracombe region, but it is clear from the text that he regarded these
bands as ‘veins’ in the slaty killas, and not as part of the stratigraphical
succession.

William Smith’s map of 1815 shows a series of lenticular patches of
limestone in the North Devon area. They are by no means accurately
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placed with reference to the present outcrops of limestone, and the map
does no more than show diagrammatically that Smith probably regarded
the limestones as lenticular in their development. This interpretation has
been followed by almost all later workers.

Sedgwick & Murchison (1837, 1840) were the first to publish detailed
observations on the Ilfracombe Beds and the limestones in particular. They
thought that there were ‘at least eight or nine courses of highly calcareous
slate in some places passing into great bunches of bluish crystalline lime-
stone’ (Sedgwick & Murchison, 1840), The section published with this paper,
as well as the text, suggests that these writers also regarded the limestones
as lenticular in their development.

De la Beche (1840) is even more definite in his opinion—The Combe
Martin limestones do not, as has been supposed, form regular bands
continuous for considerable distances through the country. They seem to
constitute lenticular masses of variable size, developing amid argillaceous
slates, some fining off very gradually, others more abruptly.’

Little further progress was miade in elucidating the stratigraphy and
structure of the Ilfracombe Beds during the latter part of the nineteenth
century. Most geologists seemed content to place the Ilfracombe Lime-
stones in the Middle Devonian by analogy with the great calcareous
development of this age in South Devon and Northern Europe. Jukes
(1856) was almost alone in disagreeing with this ‘orthodox’ interpretation;
he placed them in the Lower Carboniferous because of the lithological
similarity between the strata in North Devon and the Lower Carboniferous
beds of Southern Ireland. Etheridge (1867) clearly demonstrated that the
palaeontological evidence in North Devon made Jukes’s idea quite un-
acceptable.

The only detailed work on the Ilfracombe Beds which has been published
in this century is that by J. W. Evans. He first concluded (Evans, 1919)
that a great part, if not the whole, of the Ilfracombe Beds must be referred
to the Upper Devonian since Calceola sandalina and Stringocephalus
burtini are both absent, and Spirifer verneuili and Rhynchonella (Hypothy-
ridina) cuboides occur at a low level within the Ilfracombe Beds. Three
years later he subdivided the beds as follows (Evans, 1922a):

Thickness
(feet)
FRASNIAN Woolscott Cleave Slates .. 250
Slates with subordinate grits and llmestones 1000
David’s Hole Beds ... e 250
_____ Red Limestone Series ... 355
;’;;ACOMBE Jenny Start Beds e 30 »1290
Slates and limestones of Oakestor Bay e 135
Newberry Beds . .. 520
Lester Series ... . 1050
GIVETIAN Wild Pear Beds ... 400

COUVINIAN HANGMAN GRITS . .. 3600
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Later still, Evans (1929) omitted the slates and limestones of Oakestor Bay
from the succession, regarding these as the probable equivalents of the
Lester Series.

Important limestone horizons were thought by Evans to occur in each
of the divisions from the Newberry Beds to the David’s Hole Beds. The
Hangman Grits are placed in the Couvinian and the Ilfracombe Beds are

T DAVID'S STONE LIMESTONE

30’ Slate with some sandstones

40’ Slate

-=-—--- Frasnian------

p s o

uj
%772 Slate with some thin sandstones
LST.

COMBE MARTIN BEACH LST

~
i
]
]
]
t
1
]
|
e
|
1
(X )

LST

150 Slate with very thin timestones
and some sandstone bands

r;r:r: JENNY START LIMESTONE

S CTIVZ= 1 1o o IR

Fig. 1. The revised succession of beds within the middle part of the Ilfracombe Beds
based on the section seen at the west end of Newberry Beach, near Combe Martin
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split between the Givetian and the Frasnian, though the Givetian-Frasnian
boundary is only given tentatively.

Within the last eight years much work has been done on the structure of
the Iifracombe Beds by D. J. Shearman. Except for a short paper on the
Combe Martin Fault read to the Association (April 1962), though his
ideas on the structure of the Ilfracombe Beds were expressed during his
leadership of a Geologist Association Field Meeting to the area in 1956,
and to the present author on many subsequent occasions. Shearman
suggests that on structural and lithological grounds there could be either
one or two (not more) main limestones within the Ilfracombe Beds. He has
also shown that all the NW.-SE. trending faults along the North Devon
coast have a dextral transcurrent component. It is the purpose of this
present paper to show that on palacontological grounds there must be two
quite distinct main limestones and that between them occurs a third thin,
but highly distinctive, limestone. The revised succession is shown in Fig. 1.

2. THE SUCCESSION BETWEEN COMBE MARTIN
AND DAVID’S STONE

This succession was termed the Newberry Beds by Evans (1922a). The
oldest strata of the Newberry Beds are a succession of flaggy limestones
with numerous shaly partings towards the top. The beds are only exposed
at lowest spring tides and even then are completely concealed below a
cover of seaweed, barnacles and other encrusting organisms. From the
upper thin-bedded limestones the coral Endephyllum has been obtained.
It occurs in large colonies and although partly recrystallised and bored by
recent molluscs, it can be recognised as identical with the species of
Endophyllum obtained from Jenny Start and identified by Smith (ir Evans,
1922b) as E. bowerbanki. In thin section the main part of the limestone
shows what appears to have been an oolitic texture. The ‘ooliths’ are much
compressed and slurred out (Plate 13 A). Grains of quartz are moderately
abundant, and there are occasional traces of bryozoa and crinoids. The
matrix surrounding the ‘ooliths’ is fine-grained crystalline calcite.

This limestone is overlain by about eighty feet of slate with occasional
very thin limestones and some sandstone bands about the middle of the
succession. Then comes a limestone about three feet thick which is very
distinctive in its appearance and fossil content. Evans merely described
it as a highly ferruginous limestone containing a considerable amount of
pyrites and associated above and below with green calcareous shales. It is
well seen on the west side of Combe Martin Beach and it has been termed
the Combe Martin Beach Limestone (Holwill, 1961); it can be traced west-
wards across the foreshore at Combe Martin as far as the Parlour, at which
point it is faulted out to sea.
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In the Combe Martin and Newberry area, the Combe Martin Beach
Limestone is approximately four feet three inches thick, though it often
gives the impression of being thicker as a result of drag folds. It is intimately
associated with a greenish ( ? chloritic) shale which forms partings within the
limestone and ‘streaks out’ into it. A typical exposure of the limestone on
Newberry Beach shows the following subdivisions:

ft. in.
Very impure limestone crowded with fossil fragments, especially
fenestellids, crinoid ossicles and occasional solitary corals 4
Green shale 1
Limestone 114
Green shale 1%
Limestone 8
Green shale 1
Limestone 5%
Greenish shale and limestone ... 2
Limestone 4%
Green shale 4
Limestone 7
4 3

All the limestones contain fossil fragments but corals are extremely rare
except in the uppermost band. Plate 13 B shows the appearance of the
limestones in thin section. The limestones also contain wisps and pellets of
green shale in hand specimens. Freshly broken surfaces of the limestone
have a purplish grey colour but weathered surfaces are a rusty brown on
account of the abundance of pyrite.

The Combe Martin Beach Limestone forms a marker horizon of great
importance because it retains its characteristic appearance and fauna when
it crops out again on Hagginton Beach and at Beacon Point some two
miles farther west. From it have been obtained the following corals:
Barrandeophyllum, Syringaxon, Metriophylium, Alveolites and Thamnopora,
together with an abundance of bryozoa, poorly preserved brachiopods and
occasional small gastropods. The corals are always fragmentary and often
so distorted and recrystallised as to be of little value for specific identifi-
cation. However, it has been possible to identify some of the better pre-
served specimens and it is hoped to describe these in a subsequent paper.

Above the Combe Martin Beach Limestone there is about 190 feet of
slates with occasional very thin ‘pleated’ limestones and some sandstones up
to about two feet thick. (The term ‘pleated’ is used to describe thin drag-
folded limestones where the folding bears a marked resemblance to the
pleats in a skirt.) At this point in the succession, which is the top of Evans’s
Newberry Beds, occurs another thick limestone, It crops out in the very top
of an almost unscaleable cliffi above the Parlour and it has also been



286 F. J. W. HOLWILL

quarried in former times from the top of the cliffs, but it is impossible to
measure the thicknesses Of these beds accurately as the quarries are largely
infilled with refuse from the adjacent caravan site. The estimated thickness
is twenty to thirty feet and it consists of bands of massive limestone
separated by calcareous slates which weather to a very rotten papery shale.
The limestones are blue when fresh and mostly recrystallised ; they weather
to a rusty brown rotten-stone. Numerous blocks of the limestone have
fallen on to the beach below, but in none of them has any trace of corals
been found, except for doubtful fragments of Thamnopora. In thin section,
parts of the limestone are seen to be detrital with a microscopic ‘augen’
structure sometimes developed. The ‘eyes’ are formed of calcite crystals—
probably derived from crinoid ossicles (Plate 13 C); the finer matrix is often
dolomitised so that there is differential weathering of the rock, producing
a characteristic pock-marked appearance (Plate 13 D). Quartz grains are
much less common than in the limestone seen at low water on Newberry
Beach.

The lowest part of this limestone has been examined in the cliff face and
shows a normal succession upwards from the slates of the Newberry Beds.
The limestone can be followed westwards high up in the cliffs, but is stepped
progressively to the north by the dextral displacement of the NW.—-SE.
faults.

3. THE SUCCESSION AT DAVID’S STONE

On the beach at the foot of the path leading down to David’s Stone is a
prominent limestone. It has been quarried from the foreshore at this point
but it can still be seen in the cliffs immediately to the south. It can also be
found in the gully immediately to the north and again where it is caught
up in the core of a syncline plunging westwards, on David’s Stone itself
(Fig 2). This limestone is termed the David’s Stone Limestone (Holwill,
1961) and is massive and flaggy. The total thickness of the David’s Stone
Limestone at this point is approximately thirty feet. This thickness is made
up of a lower band of massive limestone twelve feet thick which has been
quarried out from the gully that separates David’s Stone from the main
cliff. This limestone is overlain by six to eight feet of calcareous slate and
then there is a further ten to twelve feet of massive limestone. At the top of
the lower limestone is a very fossiliferous band of impure limestone vary-
ing from twelve to eighteen inches in thickness. Above the upper band of
massive limestone are two bands of detrital limestone three to six inches
thick. These two bands are also fossiliferous and in addition to abundant
crinoid ossicles and bryozoa they contain occasional solitary corals of the
family Laccophyllidae (mostly Syringaxon, but also Barrandeophyllum)
and the tabulate coral Thamnopora. A similar fauna is found in the upper
fossiliferous band of the lower limestone, Both upper and lower bands of
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A. A thin section (ordinary light) of the Jenny Start Limestone showing the slurred
ooliths. (From the low water exposure on Newberry Beach) X 4

B. A thin section {ordinary light) of the Combe Martin Beach Limestone showing the
abundance of fossil fragments-—mostly crinoid ossicles, bryozoa and algae. (From the
west end of Newberry Beach) X 4

C. A thin section (ordinary light) of the David’s Stone Limestone showing the augen
structure formed by large calcite crystals. (From the cliffs above Newberry Beach) X 4

D. Subaerially weathered surface of David’s Stone Limestone showing a typical
‘pocked-marked’ surface. x 2

[To face p. 286
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massive limestone show a pock-marked appearance on weathered surfaces.

About eighty yards south of these outcrops at David’s Stone, at the head
of a narrow fault gully can be found a similar limestone dipping at about
70° to the south. With it are associated two thin detrital limestones,
exactly similar to those mentioned in the previous paragraph, but these are
apparently below the main limestone. The obvious inference is that the
limestone is inverted and this interpretation is amply confirmed by the
structural criteria (drag folds and cleavage).

The inverted limestone can be followed up into the cliffs where there is
a readily accessible exposure in which the limestone with its fossiliferous
bands at the top can be followed over the crest of an anticline to dip south
on a normal limb beyond. There can be no doubt that this limestone is the
same as the David’s Stone Limestone. This is unequivocally established
by palaeontological, lithological and structural observations. Fig. 2 shows
a section of the structure at David’s Stone, and the cliffs above.

DAVID'S STONE LIMESTONE

\

— querries above

oo "™ Sanay Core
1

!
ioverted iimb can be
S0

(imestons has  been
quarried

(wi=tow watsr {evel

Ly HORIZONTAL ~ AN VERNCAL SCALE

Fig. 2. Composite section showing the structure at Sandy Cove, near David’s Stone

Evans regarded this limestone (which he includes with the David’s Hole
Beds) as being at a much higher horizon than anything in the Newberry
Beds, since he thought that a major fault at the west end of the Parlour
‘cuts out a considerable portion of the succession and brings in a much
higher series consisting of white limestone and calcareous slate’ (Evans,
1922a). In fact, the same series of relatively small NW.-SE. faults which
carry the Combe Martin Beach Limestone out to sea in the Parlour, bring
the massive limestone, seen at the top of the Newberry series at the east
end of the Parlour, down nearly to beach level in the gully immediately
east of David’s Stone. There can be little reasonable doubt therefore that
this limestone at the top of the Newberry Beds is in fact the same as the
David’s Stone Limestone.
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Above the David’s Stone Limestone at Sandy Bay are striped grey and
green shales with lenticles of fine-grained calcareous grits and occasional
very thin limestones. Below there is a succession of shales with some massive
grits and thin limestones.

4. THE SUCCESSION BETWEEN DAVID’S HOLE
AND JENNY START

Evans (1922a) supposed the David’s Hole Beds to continue to the west
across Sandy Bay until cut off by an ‘important NE.-SW. fault’, and to be
separated by ‘a gap of unknown amount’ from an underlying series of
striped calcareous slates which he refers to as the Red Limestone Series. He
was therefore unable to define the natural base of the David’s Hole Beds.

The Red Limestone Series was so called because it contains a limestone
which has a prominent red coloration where it crops out in a large isolated
stack on the foreshore about 120 yards south of Jenny Start. The same
limestone can also be seen in the cliffs displaced about forty feet to the
north, but here the reddening is much less noticeable, and traced up the
cliff it loses all its red colour. The colour is clearly only a local development,
probably the result of iron staining in the vicinity of the fault.

NW.
The ‘Red Lst. stack &
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Fig. 3. Sketch section through the ‘Red Limestone’ sea stack in Sandy Cove, near
Combe Martin.

The total thickness of limestone seen in the stack is twenty-four to thirty
feet, and this is made up of two bands of massive limestone, each about
ten to twelve feet thick, separated by a wedge of calcareous slate about two
feet thick (Fig. 3). In the cliff forty feet to the north, the two massive
limestone bands are separated by about six to eight feet of slate and it is
therefore considered that some of the slate has been cut out on the stack as
a result of differential movement between the two competent limestone
bands. The movement has no importance in considering the sequence of
limestones in the area.

Two thin limestone bands very much contorted by drag folding occur
above the topmost limestone, and there is a crinoidal band at the base of
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the lower massive limestone. The two thin limestones contain poorly
preserved solitary corals (Syringaxon and Barrandeophyllum) which are
identical with the species found at David’s Stone. Weathered faces have a
pock-marked appearance which has already been remarked upon in con-
nection with the David’s Stone Limestone. In fact the Red Limestone shows
precisely the same palacontology, lithology and thickness as the David’s
Stone Limestone. Shearman’s structural analysis of this area further
confirms that the ‘Red Limestone’ of Evans is the same as the limestone
seen at David’s Stone.

5. THE SUCCESSION AT JENNY START AND OAKESTOR BAY

Evans placed the Jenny Start Beds below the Red Limestone Series.
These are thirty to thirty-five feet thick at Jenny Start, with fifteen feet of
massive flaggy limestone at the base, passing up into fifteen to eighteen
feet of thin argillaceous limestone in which there is an abundant coral
fauna. However, as this limestone is followed north around Oakestor Bay,
its thickness diminishes rapidly, and is no more than three feet thick, high
up in the cliffs at the north end of Oakestor Bay; the argillaceous coral
limestone is completely absent at this point, being either cut out by
thrusting or by a lateral facies change; the latter seems the more likely
interpretation.

Three species of corals have been previously recorded from the limestone
at Jenny Start (Evans, 1929)—Endophyllum (Spongophyllum) bowerbanki,
Phacellophyllum caespitosum and Thamnopora (Pachypora) cervicornus. The
fauna is, however, more extensive than this though it has not yet been
fully worked out. Massive compound corals, mostly Rugosa, are abundant,
especially members of the Disphyllidae. The corals all occur in the
argillaceous horizon, and colonies up to two feet in diameter have been
observed. The fauna is in sharp contrast with that found in the David’s
Stone Limestone, where the only colonial forms are tabulate corals and
Barrandeophyllum and Syringaxon the only rugose corals so far recognised.

Shearman suggested during the Geologists’ Association excursion to
Combe Martin that there need only be one main limestone about fifteen
feet thick within the Ilfracombe Beds and that the apparent multiplicity of
limestones could be explained by folding and thrusting. This suggestion is
further supported by the lithological similarity of all the main limestone
bands. It is certainly true that the limestones are repeated again and again
along the coastal section between Combe Martin and Ilfracombe as a
result of folding and faulting. There is, however, such a marked contrast
between the faunas obtained from the David’s Stone and Jenny Start.
Limestones that it would be unreasonable to explain this as a facies change,
especially as the lithologies are so similar. Further, the fossil bands within
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the David’s Stone Limestone are detrital and therefore would be expected
to contain fragments broken off from any coral reefs which were growing
in the same sea, and in the same area. In fact, it is only such ubiquitous
corals as Thamnopora which are common to the two limestones.

The Jenny Start Limestone, however, does contain the same fauna as that
found in the limestone at the base of the Newberry Series, as has already
been pointed out above. Hence, it is reasonable to correlate these two
limestones and term them the Jenny Start Limestone. Thus between
Newberry Beach and the Parlour is exposed the apparently complete
succession between the Jenny Start Limestone and the David’s Stone
Limestone. The succession of distinct limestone horizons is then as follows:

feet
David’s Stone Limestone 30
Combe Martin Beach Limestone 4
Jenny Start Limestone ... . 30-35

Each of the limestone beds is separated by slates with occasional sandstones
and very thin limestones. Fig. 1 summarises the sequence of beds between
the Jenny Start and David’s Stone Limestones.

There is, however, one problem raised by establishing this succession of
limestones: the Combe Martin Beach Limestone should crop out some-
where between the ‘Red Limestone’ stack and Jenny Start. Its absence is
accounted for by postulating a normal strike fault as shown on the sketch-
map (Fig. 4). There is ample evidence that such faults exist from sections
farther to the west, and it is highly probable that the postulated fault
occurs at a position where the cliff has crumbled away some fifty yards
south of Jenny Start.

6. THE STRATIGRAPHICAL POSITION OF THE LIMESTONES

Evans (1922a) placed the Hangman Grits at the base of the Middle
Devonian (instead of in the Lower Devonian as had been customary) for
three main reasons:

1. A scale of Coccosteus (Middle and Upper Devonian) had been found
in the middle of the Hangman Grit succession (Rawns Beds).

2. A brachiopod closely akin to Stringocephalus burtini occurs abun-
dantly in a siliceous limestone at the top of the Hangman succession.
Unfortunately the brachiopod fragments are completely recrystallised and
it is impossible to extract them from the matrix; sections of the brachiopods
seen on wave-worn surfaces are, however, suggestive of S. burtini which is
indicative of an Upper Couvinian or Givetian horizon.

3. If the Ilfracombe Beds represent a Givetian or Frasnian age, the
Lower Couvinian must be absent unless the Hangman Grits are of this
age. As Evans could find no break in the succession, he concluded that the
Grits must then be of Couvinian age.
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The present writer is in broad agreement with Evans’s dating, but for
different reasons. An intensive study of the coral fauna from the Combe
Martin Beach Limestone has shown it to contain a fauna not previously
recorded from Devonian strata in the British Isles (with the exception of
a doubtful species of Metriophyllum from South Devon), The Syringaxon-
idae (Laccophyllidae) are similar to those described by Prantl (1938) from
the Middle Devonian of Bohemia (Hiluboc€py Limestone (gy)—i.e. upper
Middle Devonian) and the species of Merriophyllum is close to M.
bouchardi from the Frasnian of the Boulognais. Hill (1939) has described a
similar faunal assemblage of Syringaxon, Barrandeophyllum and Metrio-
phyllum from Australia, which she considers to indicate a Givetian or
Lower Frasnian age; on account of the association of Alveolites with
Thamnopora (which are also found in North Devon), she inclines to a
Lower Frasnian horizon. From this evidence it seems likely that the Combe
Martin Beach Limestone occurs at a horizon very close to the Middle—
Upper Devonian Boundary.

The fauna from the David’s Stone Limestone is similar to that found in
the Combe Martin Beach Limestone, while that from the Jenny Start
Limestone contrasts with the other two. It seems probable, therefore, that
the Combe Martin Beach Limestone and David’s Stone Limestone
represent horizons in the Lower Frasnian while the fauna so far identified
from the Jenny Start Limestone would suggest that it should be placed in
the Givetian.

7. THE THICKNESS OF THE LIMESTONE SUCCESSION

1t is clear from these studies that the limestones are not lenticular as has
been frequently thought in the past. They can be traced westwards as far as
Tlfracombe where the strike carries them out to sea. The Combe Martin
Beach Limestone shows little variation of thickness or lithology throughout
its outcrop. The David’s Stone and Jenny Start Limestones do vary in
thickness, but this is almost entirely the result of the associated shaly beds
becoming more calcareous, and at the same time more fossiliferous; the
massive limestones remain of fairly constant thickness from twelve to
fifteen feet.

Evans gave a thickness of 1290 feet for the sequence between the New-
berry Beds and David’s Hole Beds (inclusive). This thickness is now reduced
to about 350 feet in the above succession (Fig. 1). Detailed work has not
yet been done on the Lester Series and the Wild Pear Beds, nor on the
succession above the David’s Hole Beds, but it is probable that the
thicknesses of these beds will also be very much less than originally thought
by Evans.
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8. CONCLUSIONS

It hag been of prime 'importance to establish the sequence and number
of the limestones within the Ilfracombe Beds before interpreting the struc-
tural complexities of the area. It has been established that there are two
main limestones each about thirty feet thick which are similar in lithology
but have a contrasting fauna, and it has been possible to give a relative
stratigraphy for that part of the Ilfracombe Beds in which the limestones
are developed.

It has seemed sensible for the time being to use the term ‘David’s Hole
Beds’, and ‘Newberry Beds’ to cover the same succession of strata as was
included by Evans under these terms in order to avoid ambiguity and
confusion. The fauna from the David’s Hole Limestone has not yet been
fully worked out but it seems probable that Evans was right in placing
these beds in the Frasnian. The fauna from the Combe Martin Beach
Limestone with Syringaxon, Barrandeophyllum and Metriophyllum appears
to indicate a horizon very close to the Middle-Upper Devonian boundary,
probably at the base of the Frasnian. The fauna so far recognised from the
Jenny Start Limestone suggests that it is of Givetian age.
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which he had described so clearly.

In reply THE AUTHOR said that he himself has not, as yet, found any such fauna.



Printed by

BENHAM AND COMPANY LIMITED
COLCHESTER



* Reprinted from PALAEONTOLOGY. Volume 7 Part 1
' . April 1964

The coral genus Metriophyllum
- Edwards and Haime

BY

F. J. W. HOLWILL

. PUBLI‘S_HE'iSEBY THE
PALAEONTOLOGICAL ASSOCIATION
LONDON =~ .



‘THE PA LAEONTOLOGICAL ASSOCIATI ON
The Assocxatlon was founded in 1957 to further the study of palaeontology. It holds -
meetings  and demonstratxons, and publishes the quarterly journal Palaeontology.

Membershlp is open to mdxvxduals, institutions, hbranes, &, on payment of the
_appropnate annual subscription: - :

. Institute membership . . . . . £5 5 (U.S. $15.50)
© Ordinary membership . . . . . £3.3s (US. $9.50)
- Student membership o ... £2.2s (US $6.50)

. There is no admission fee. Student members will be regarded as persons recexvmg

full-time instruction at educational institutions recognized by the Council; on first

- applying for membership, they should obtain an apphcatxon form from the Secretary =

or the Treasurer. Subscriptions are due each January, and should be sent to the

Treasurer, Dr. T D. Ford, Department of Geology, The University, Lexcester,‘
England.

. PaIaeontoIogy is devoted to the publication of papers (preferably 1llustrated) on all

_ aspects of palaeontology and stratigraphical palacontology.- Four parts are published
each year and are sent free to all members of the Assocxatxon Members who j Jom for
1964 wﬂl receive Volume 7, Parts 1 to 4.

All back numbers are still in prmt -and may be ordered from B. H. Blackwell
Broad Street, Oxford, England, at the prices shown below (post free):

"~ Vol 1 (for 1957-8) in 4 parts at £2 or U.S, $6.00 per part.

Vol. 2 (for 1959) in 2 parts at £2 or U.S. $6.00 per part.

Vol. 3 (for 1960) in 4 parts at £2 or U.S. $6.00 per part.

Vol. 4 (for 1961) in 4 parts at £2 or U.S. $6.00 per part.

Vol. 5 (for 1962) in 4 parts at £3 or U.S. $9.00 per part.

Vol. 6 (for 1963) in 4 parts at £3 or U.S. $9.00 per. part

- A complete set, Volumes 1-6, consists of 22 parts and costs £52 or U S. $156.

Manuscnpts on all aspects of palaeontology and stratlgraphxcal palaeontology are
invited. They should conform in style to those already published in this journal, and
should be sent to Mr. N. F. Hughes, Sedgwick Museum, Cambridge, England. -
A sheet of detailed instructions for authors will be supplied on request. .



THE CORAL GENUS METRIOPHYLLUM
EDWARDS AND HAIME

by F. 3. W. HOLWILL

AssTRACT. The morphology of the genus Metriophyllum has been investigated with the aid of serial sections and
the skeletal structure of the coral is described in detail. A review of all recorded species of Metriophyllum is made
and a revised description is given of M. bouchardi and M. gracile; in addition a new species is described from the
Tifracombe Beds (Middle/Upper Devonian) of north Devon.

THE genus Merriophyllum was established by Edwards and Haime in 1850 with M.
bouchardi as the type species; they did not, however, publish a full description with
figures until the following year (Edwards and Haime 1851). The known range of the
genus extends from Middle Devonian to Lower Permian, though the genus is particu-
larly characteristic of the Middle and Upper Devonian. It includes some of the smallest
corals yet described—M. gracile has an average length of 6-7 mm. and an average
maximum diameter of 3-4 mm.

Edwards and Haime (1851) originally placed Metriophyllum in the Stauridae, but
Hill (1939) proposed a new family—the Metriophyllidae, with M. bouchardi as type
genus—to contain Metriophyllum and allied forms; subsequent writers, notably Stumm
(1949) and Lecompte (1952), have accepted the new family though they differ in their
opinions as to the genera which should be included.

Possibly because of the small size of most species, the morphology of Metriophyllum
has not been studied in detail hitherto. Even in the present study, it has been found
difficult to discover specimens in which the apical end is completely preserved, and the
earliest ontogenetic stages are therefore still not fully known.

In preparing this paper, I have collected extensively from the type locality of M.
bouchardi at Ferques (Boulogne, France) and also from the Gerolstein area of Germany.
In addition, I have studied collections from the British Museum (Nat. Hist.) and the
Geologisch-palacontologisches Institut und Museum at Bonn; I have also had original
photographs of type specimens from the New York State Museum available for com-
parisons.

Techniques. Thin sections were made in the normal way, except that because of the
small size of most of the specimens, a dental cutting wheel, making a cut of less than
0-5 mm., was used instead of the normal petrological slicing wheel. For serial sections,
the specimens were embedded in a transparent plastic such as ‘CEEMAR’; the resulting
block was then milled flat on both sides and all subsequent grinding was done by hand.
The advantage of this is that the specimen can be kept under constant observation and
drawings made at minute intervals to record the rapidly changing arrangement of the
septa and the carinae. At convenient intervals, cellulose peels were taken and these were
mounted between glass slides and used as photographic negatives. The peels were made
by dipping the etched surface of the coral into a 2/1 solution of butyl and amyl acetate

[Palacontology, Vol. 7, Part 1, 1964, pp. 108-23, pls. 16-19.]
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and then pressing the saturated surface on to a piece of transparent cellulose 0-01 in.
thick. The advantage of this method over the one described by Butler (1935) is its speed
and the ease with which the peel can be removed from the coral. The interval between
successive serial sections was found by measuring the total thickness of the specimen
plus plastic, before and after grinding, by means of an engineer’s micrometer.

In some specimens there was little or no colour contrast between the coral structure
and the infilling calcite. The latter was found to be slightly richer in iron than the coral
itself, so that by dipping the polished surface of the coral into a solution of potassium
ferricyanide and dilute hydrochloric acid (see Henbest 1931) it was found possible to
stain the infilling material differentially. This greatly facilitated both photographic and
microscopic examination of such specimens.

Genus METRIOPHYLLUM Edwards and Haime 1850

Metriophyllum Edwards and Haime 1850, p. Ixix.
Lopholasma Simpson 1900, p. 206, figs. 19-21.

Type species (by original designation). Metriophyllum bouchardi Edwards and Haime 1850, p. Ixix;
1851, p. 318, pl. 7, figs. 1, 1a, 1b, 2, 2b. Upper Devonian, Frasnian (Beaulieu Shales and Ferques Lime-
stone), Ferques, near Boulogne, France.

—————
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TEXT-FIG. 1 TEXT-FIG. 2

TEXT-FIG. 1. Exploded diagrammatic view showing the main morphological features of Metriophyllum.
s’ = major septa; s”—minor septa; t = tabulae; ¢ = carinae.
TEXT-FIG. 2. Diagram showing the form of the horizontal trough-shaped carinae developed at alter-
nating levels on adjacent septa.

Description. Small solitary turbinate to ceratoid corals. Calice deep and steep sided with
septa projecting as sharp low ridges on the inner side. The floor of the calice is flat or
slightly concave and the septa extend across this floor to meet at the axis where they are
welded together with sclerenchyme to form a pseudo-columella (text-fig. 1; P1. 16, fig.
2). The outer walls are also much thickened with sclerenchyme. The sides of the septa
below the calice carry horizontal or nearly horizontal carinae which have upturned outer
edges (text-fig. 2). The carinae may occur at the same or differing levels on either side of
a septum but they always alternate in level with those on the neighbouring septa.
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Tabulae are very thin and steeply inclined downwards away from the axis. Rejuvenation
is uncommon but has been observed in M. bouchardi. It is doubtful whether true
dissepiments are present in any species.

Remarks. The genus Lopholasma (type species L. carinatum Simpson 1900) is regarded
as congeneric with Metriophyllum since transverse and longitudinal sections (PL. 16,
figs. 2 and 3) cleatly show the presence of horizontal carinae so typical of Metriophyllum.
(The dissepiments which Simpson (1900) described in L. carinatum are in fact the steeply
sloping tabulae being cut by the transverse section; longitudinal sections confirm this.)
I prefer to follow Stumm (1949) and Hill (1956) in regarding Stereolasma Simpson 1900
(type species Streptelasma rectum Hall 1876 (in part)) as a separate genus and not
congeneric with Metriophyllum as Smith (1945) suggests; the horizontal carinae appear

TEXT-FIG. 3; Diagram showing some characteristic appearances of the carinae when cut by transverse
sections.

to be a well marked and persistent character in the genus Metriophyllum and although
Stereolasma is clearly a related form, the absence of any carinae makes it inadvisable to
include it within the genus Metriophyllum. The same comments also apply to the speci-
mens in the New York State Museum labelled M. ungula (Hall); longitudinal sections
of this species clearly show that it lacks horizontal carinae and almost certainly belongs
to the genus Stereolasma; (compare median longitudinal sections of M. carinatum,
S. rectum, and ‘M. ungula—Pl. 16, figs. 3, 5, and 7).

Range. Middle Devonian—-Lower Permian.

Carinae. Edwards and Haime failed to recognize the true nature of the carinae and they
interpreted the strong horizontal processes seen in the median section (text-fig. 1; PL 16,
fig. 1) as tabulae. Barrois (1882) was the first to publish a diagram showing the spur-like
appearance of carinae in longitudinal sections and Simpson (1900) recognized the exis-
tence of the horizontal carinae, but he did not appreciate the significance of the spur-like
processes on the sides of the septa. Soshkina (1928) appears to have been the first to
recognize their true significance.

Because of the unusual form of the carinae within the genus Metriophyllum much
confusion may arise when interpreting their appearance in sections. In transverse sec-
tions they may simulate septa or appear as spurs on either side of the true septa (PI. 18,
fig. 2); they may also give the impression that a septum is splitting. Text-fig. 3 shows
some of the appearances of carinae in transverse sections. Where the plane of section
cuts through the junction between a septum and carinae the septum will appear to be
much thickened (text-fig. 3d). In longitudinal sections the carinae commonly appear as
lobed hooks or spurs but in median sections they show as strong horizontal bars,
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In M. bouchardi and M. gracile the carinae are very delicate trough-shaped structures
(P1. 18, figs. 6, 10, and Pl. 19), but in M. carinatum they are stouter and less upturned at
their outer edges (PL 16, fig. 3). In all the species which have been examined the outer
upturned edges of the carinae tend to be thickened (text-fig. 2) so that they appear lobed
in longitudinal sections.

Wang (1950) demonstrated that the carinae are built up of fibrous tissue, as are the
septa; the outer wall is made up of lamellar tissue. These skeletal structures are clearly
seen in the section of M. bouchardi (Pl. 16, fig. 6).

The carinae only start to develop at the base of the calice, and the septa extend across
the floor of the calice before any carinae are formed. It is often possible to distinguish
a suture between the septum and its attached carinae (see Pl. 16, figs. 3 and 6) where
impurities have become trapped.

Tabulae. These are very thin and not always seen even in median sections. They slope
at about 45° down from the axis (Pl. 16, fig. 1, and Pl 19, fig. @) and may terminate
against the carinae. In longitudinal sections, not passing through the axis, they appear
as plates which link the carinae (P1. 19, fig. ¢, and P1. 18, fig. 6). Barrois (1882) recognized
the true tabulae, though not in median sections; his figure (pl. vii, fig. 24) shows very
regularly developed tabulae linking the outer lips of neighbouring carinae and he de-
scribed them as “‘planchers ondulés’. Hill (1939) was the first to note that they are ‘steeply
domed’ when seen in median section.

Plate 19 shows longitudinal serial sections from the axis to the outer wall of M.
bouchardi. The form of the carinae can be appreciated by tracing them individually
through the series from the strong horizontal cross-bar appearance (fig. a) to the spur-
like appearance seen in off-median sections. The outward sloping tabulae are clearly
seen in the median section (fig. a) and the way in which they cut the carinae is seen in
fig. b. Later sections show the way in which tabulae extend between the carinae—very
much less regularly than suggested by Barrois’s figure in his description of the Asturian
specimens.

Metriophyllum bouchardi Edwards and Haime 1850
Plate 16, fig. 6; Plate 17, figs. 1-6, 11; Plate 18, figs. 7, 11; Plate 19; text-fig. 4

1845 Cyathophyllum mitratum (Schlotheim); Michelin, p. 183, pl. xlvii, fig. 7 (ron Hyppurites
mitratus Schlotheim 1820, p. 352).

1850 Metriophyllum Bouchardi Edwards and Haime, p. Ixix (nom. nud.).

1851 Metriophyllum Bouchardi Edwards and Haime, p. 318, pl. 7, figs. 1, 1a-5, 2, 2b.

Description. Small solitary turbinate to ceratoid corals with a maximum diameter of
about 10 mm. Overall length rarely exceeds 20 mm. The outer surface usually shows
longitudinal striations corresponding to the internal positions of the septa, and about
three well-marked transverse constrictions or wrinkles (Pl. 17, fig. 1); more rarely the
outer surface is nearly smooth. The calice is deep and steep sided; it may occupy a third
of the total length of the coral, but the walls are frequently broken off near the base of
the calice (P1. 19, fig. 11); the floor of the calice is flat or gently concave. Septa within
the calice are short and project from the wall as sharp ridges; both major and minor
septa are seen in the calice, the latter being slightly less prominent than the major ones
(PL 17, figs. 3 and 4); subsequently the septa and the wall are thickened with the result
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that the minor septa are completely embedded in sclerenchyme; however, it is at these
minor septal positions that the carinae join the outer wall. The number of major septa is
commonly 18-20, though Edwards and Haime (1851) give 22-24 as characteristic of the
species; the septa are straight or only slightly flexed and they extend across the floor of
the calice to meet at the axis; the axial ends are slightly swollen and they are cemented
together by sclerenchyme to form a pseudocolumella. In some specimens the columella
is narrow, while in others it occupies nearly one-third of the lumen (PL. 16, fig. 6).

The major septa carry horizontal carinae which have upturned outer edges. They are
developed at alternate levels on adjacent septa and usually at different levels on opposite
sides of the same septum. The carinae are spaced at about 1 mm. intervals. Tabulae are
thin discontinuous plates sloping downwards away from the axis; they are irregularly
spaced.

Rejuvenation is rare but does occur (Pl. 17, figs. 2 and 5; PL 18, fig. 7).

Horizon and locality. Upper Devonian (Frasnian); from the Beaulieu Shales and Ferques
Limestone, Ferques, near Boulogne,

Discussion. Lang, Smith and Thomas (1940) designated the specimen figured by Edwards
and Haime (1851, pl. vii, figs. 1, 1a) as lectotype. The original specimen appears to be
lost. Their figure shows 22 major septa though Edwards and Haime, in their text, men-
tion 22 to 24 as typical. Topotype specimens have been figured by Smith (1945) and
these show 19 septa. Of some 20 specimens from the type area which I have examined,
only 2 have more than 20 septa and none has as many as 24; the vast majority have only
18 or 20.

Barrois (1882) described specimens of M. bouchardi from Moniello and Arnao
(Asturia) in which the calice is very shallow. He suggested that the specimens may have
broken before interment and this seems the most probable explanation, since the distal
parts of the calice are thin, having no secondary stereoplasmic thickening.

Smith (1945) stated that Lopholasma carinatum agrees with M. bouchardi in all
essential characters and differs from it only in size and unimportant details. His remarks
suggest that he regarded them as conspecific. There can be no doubt that L. carinatum
is a species of Metriophyllum, but I cannot agree that they are conspecific, since M.

EXPLANATION OF PLATE 16

Figs. 1-3. Metriophyllum carinatum (Simpson), Hamilton Beds, Livonia salt shaft, Livingstone Co,.
N.Y. 1, Longitudinal thin section (median) of a cotype showing the tabulae and horizontal carinae.
NYSM 292, x3-3. 2, Transverse thin section of a cotype; major and minor septa are visible; the
skeletal elements between the septa are sections through tabulae; NYSM 291, x 3-3. 3, Longitudinal
thin section (off median) showing the carinae appearing as spurs on either side of the septa. NYSM
290, x3-3.

Figs. 4, 5. Stereolasma rectum (Hall). 4, Transverse thin section of hypotype, NYSM 320, x3-3.
5, Longitudinal thin section of hypotype, NYSM 322, X 3-3.

Fig. 6. Metriophyllum bouchardi (Edwards and Haime). Transverse thin section showing the lamellar
structure of the outer wall and the fibrous structure of the septa and carinae. The suture between
septa and carinae is well seen in the upper part of the plate. BMNH R16237, % 7. Middle Devonian,
Ferques, Boulonnais, France.

Fig. 7. Streptelasma ungulata (Simpson). Longitudinal thin section of hypotype, NYSM 322, X 3-3.
Hamilton Beds, Hamburg-on-the-Lake, Erie Co., N.Y.

(The original photographs of figs. 1-5, 7 were kindly supplied by the New York State Museum.)
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bouchardi has only about twenty septa while L. carinatum shows thirty; also the carinae
of M. bouchardi are larger and more strongly curved, thus producing deeper troughs;
the carinae are also more widely spaced than in L. carinatum.

Septal development. Investigation of septal development in M. bouchardi presents
unusual difficulties because, as has been pointed out above, the carinae simulate septa
in transverse sections; in fact new septa and carinae arise in a similar way from the sides
of the earlier formed septa. The fundamental difference between the two is that new
septa arise only in four positions whereas the carinae may develop within any of the
interseptal loculi. In making the present study it was found necessary to record sections
at intervals of 0-003-0-005 inches and sixty-eight sections were made in a distance of
0-26 in. The sections were recorded by means of cellulose peels and a selection of critical
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TEXT-FIG. 4. Selected serial sections to show the septal development of M. bouchardi. The figures
indicate the distances between each section in thousandths of an inch. BMNH R16249, < 4.

sections is reproduced in text-fig. 4. Theseptain M. bouchardi show a radial arrangement
in all stages of growth. However, there is a basic bilateral symmetry associated with a
pinnate method of septal insertion.

The apical ends of several apparently complete specimens have been sectioned and the
most juvenile arrangement of septa observed is that illustrated in text-fig. 4a. Two
metasepta (marked 1 on the figure) are present in addition to the six protosepta (C =
cardinal septum; K = counter cardinal septum; A = alar septa; CL = counter lateral
septa; the septal nomenclature used here is that advocated by Hill (1935). The axial
ends of the protosepta are swollen and welded together with sclerenchyme (this is not
shown on text-fig. 4 as the sclerenchyme has been omitted for the sake of clarity). There
is also thickening along the sides of the septa. The first formed metasepta are those
which develop on the cardinal side of the counter lateral septa; those on the cardinal
side of the alar septa follow almost simultaneously (text-fig. 45 and c), and this pattern
is maintained with only minor exceptions throughout the development of the coral.

The newly formed septa grow until they almost reach the centre and their axial ends
are within the central sclerenchyme. However, they always remain attached to the

C 1985 I
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protosepta from which they originated so that it is possible to distinguish four distinct
groups of septa even in the mature corallite (see text-fig. 4n).

Within the calice the septa occur as longitudinal ridges; between these are a further
series of ridges, usually somewhat less prominent, from which at a later stage of growth
the carinae develop. These latter ridges occur in the position of minor septa and the outer
surface of the epitheca has grooves which correspond to them. Because of the thickening
of the epitheca below the calice, these ridges are not always apparent in sections made
through the earlier formed parts of the corallite, but they can sometimes be distinguished
embedded in lamellar tissue if the preservation is good. Whether or not these ridges
should be regarded as true minor septa is open to question; they are closely linked with
the subsequent development of the carinae and this suggests that they are not in fact
minor septa. On the other hand, their regular position between the major septa, the
septal grooves in the outer wall which correspond to them, and their formation from
lamellar tissue would suggest a contrary interpretation. I incline to the view that they
are true minor septa, and they are described as such in the systematic part of this paper.

Carinae are present in all but the earliest ontogenetic stages and each septum bears
them. In the mature corallite the carinae run closely parallel to their parent septum, but
in earlier stages they are more radially disposed and this increases the difficulty of dis-
tinguishing them from newly formed septa.

Metriophyllum gracile Schliiter 1884
Plate 17, figs. 7-10, 12, 13; Plate 18, figs. 1, 5, 6, 9, 10, 12-16

Metriophyllum gracile Schliiter 1884, pp. 82, 83.
Metriophyllum gracile Schliiter 1889, pp. 18-20, pl. 2, figs. 5-8.
Metriophyllum laeve Schliiter 1889, p. 18.

non Lopholasma gracile Soshkina 1928, p. 369.

Lectotype. Schliiter’s species is based upon a number of syntypes in the Geologisch-
palacontologisches Institut und Museum at Bonn. From these syntypes the specimen
illustrated in Plate 17, fig. 13 is here selected as the lectotype (Bonn, 161c).

EXPLANATION OF PLATE 17

Figs. 1-6, 11. Metriophyllum bouchardi (Edwards and Haime). Middle Devonian limestones and shales
of Ferques, Boulonnais, France. 1, Exterior showing typical trochoid form and rugae; calicular
margin is damaged. BMNH R18517, x 5. 2, Calicular view of a specimen starting to rejuvenate.
BMNH R18513, x54. 3, Specimen showing the deep steep-sided calice with major and minor
septaappearing asridges. BMNH R18517, X 5-4. 4, Calicular walls have been broken revealing the
form of the major and minor septa across the floor of the calice with carinae not yet formed at this
level BMNH R16246, X4:7. 5, Specimen showing rejuvenation. BMNH R16248, x4-8. 6, Thin
section (transverse) of a typical specimen; the flexure and thickening of the septa at the outer
margin is well seen. BMNH R16249, X8, 11, Specimen in which the calicular walls have been
completely abraded revealing the arrangement of septa across the calicular floor; some carinae are
visible, BMNH R16231, X 54,

Figs. 7-10, 12, 13. Metriophyllum gracile (Schliiter). Gerolstein area of Germany. 7,8, Thin sections
(transverse) showing the typical arrangement of the septa meeting at the axis and cemented by
sclerenchyme. MM11120, x14. 9, Specimen showing the attachment groove which typifies indi-
viduals from a locality 1 km. south of Gerolstein (472.644), MM11119, x6. 10, Specimen with
prominent root-like processes at the apical end. MM11117, x 6. 12, Paralectotype showing the
deep calice. Bonn, X 7-7. 13, The lectotype, Bonn 161c, X 6-5.
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Description. Small solitary trochoid corals with an average length of 8 mm. and a dia-
meter of 3-4 mm. The calice is deep and steep sided and may occupy as much as half the
length of the corallite; the septa project into the calice as low ridges. The outer wall is
relatively thick and marked by longitudinal grooves corresponding to the septal posi-
tions. There are 14-18 major septa in the average-sized specimen; these are slender and
straight or only slightly flexed; at the axis they are welded together, though in ephebic
stages they may withdraw slightly from the axis leaving a narrow aulos (compare PL 17,
figs. 23 and 27). Minor septa are seen only in the calice, where they alternate with the
major septa. Horizontal trough-shaped carinae occur on each septum though not within
the calice; they are spaced at about 0-8 mm. intervals (Pl. 18, figs. 6 and 10). Tabulae are
thin and slope steeply downwards away from the axis.

Range. Metriophyllum gracile has only been recorded from the Gerolstein area of
Germany in beds which are of Upper Couvinian age. Hill (1939), in her remarks on
M. sp. from Western Australia, suggests that M. gracile may extend up into the lower
Givetian.

Remarks. Schliiter’s original description records 16-18 septa but a re-examination of the
syntypes and other specimens shows that there are not more than 18 septa and com-
monly only 14. No tabulae were observed in any of Schliiter’s original specimens, but
topotype material has been sectioned and this shows the thin, steeply inclined tabulae
which are characteristic of the genus. The carinae are very delicate structures and they
usually occur at the same level on opposite sides of a single septum, though they alternate
in height with those on adjacent septa. The outer surface is usually strongly ribbed,
though in larger specimens the distal end shows prominent transverse growth striae;
this feature and some observations on the mode of attachment of the species have been
the subject of a separate paper (Holwill 1963).

The main ways in which this species differs from M. bouchardi are in size, in number
of septa, and in the positioning of the carinae.

M. sp. cf. gracile was recorded by Wade (1938) from the Rough Range of Western
Australia; this record was based on a preliminary determination by Hill, who subse-
quently described the form (Hill 1939) merely as M. sp., considering it inadvisable to
give the form a name based on a single oblique section. Hill’s figure of this specimen
shows it to have well-developed minor septa, and on this basis alone it is to be dis-
tinguished from gracile. It is likely to be a new species, but until further material is
available Hill is right in refraining from giving it a specific name.

Metriophyllum gracile (Soshkina) 1928

Soshkina recorded this species as Lopholasma gracile (Soshkina 1928, p. 368, pl. 12,
fig. 14; text-fig. 12). Since Lopholasma is here regarded as synonomous with Metrio-
phyllum, M. gracile Soshkina is a junior secondary homonym and as such the specific
name must be rejected; 1 have communicated with Dr. Soshkina informing her of this
and have invited her to publish a replacement name.

The form described by Soshkina is very small, having a maximum diameter of 2 mm.
and a length of 5 mm. Only two individuals are recorded, both from the Lower Permian
of the eastern Urals (Shchugor River). There are twelve major septa at this diameter and
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no minor ones are apparent. The septa and outer walls are much thickened by scleren-
chyme. The carinae are stout horizontal ridges developed irregularly from the sides of
the septa; there is very little upturning of their outer edges. Tabulae are not seen.

Metriophyllum laeve Schliiter 1889
1889 Metriophylium laeve Schliiter, p. 278(20), no figures.

Schliiter was uncertain whether M. laeve should be regarded as a distinct species. In his
original description (Schliiter 1889) he describes the species as similar to M. gracile but
nearly twice as large and with a smooth epitheca; he stated that M. laeve characterized
a dolomite bed at the same horizon as the marl bed in which M. gracile occurs. A study
of Schliiter’s specimens shows that the smooth epitheca is not a consistent characteristic
(compare PL 18, figs. 13 and 16); neither is size alone a reliable criterion for distinguish-
ing species. However, thin and polished sections (PL. 18, figs. 14 and 15) suggest that the
septa are stout and slightly withdrawn from the axis leaving a small aulos; the axial ends
of the septa are also swollen. At first sight these features would seem to be of specific
importance, distinguishing M. laeve from M. gracile, but having examined several sec-
tions of M. laeve it was found that (i) the stout septa are caused by a recrystallization of
the original calcite to form dolomite (some specimens were only partly recrystallized
and these showed slender septa comparable with those typical of M. gracile). (ii) The
swelling of the septal ends, and their slight withdrawal from the axis to form an aulos, can
also be found in the ephebic stages of M. gracile (P1. 18, fig. 5). It is true that the speci-
mens of M. laeve are of larger average size than those of M. gracile, but it is not difficult
to find specimens of M. gracile which are of comparable size; since M. Jaeve characterizes
a particular lithology it is reasonable to suppose that the slightly different environment
which facilitated dolomitization also tended to prolong the life of Metriophyllum so that
a higher percentage of the individuals attained old age and developed senile character-
istics,

Metriophyllum lituum sp. nov.
Plate 18, figs. 24, 8

Description. Small solitary corals with a maximum observed diameter of 8 mm. At this
diameter there are twenty-two major septa which are slender and usually slightly flexed;
they reach the axis (except within the calice) and are welded together at the axis by
a small amount of sclerenchyme, thus forming a pseudocolumella. Horizontal trough-
shaped carinae are developed regularly up each septum; they are spaced at approxi-
mately 1-1 mm. intervals and are the same level on either side of any one septum, but
alternate in height with those on adjacent septa. The septa are thickened just before
reaching the outer wall, which is moderately thick. The calice is deep and steep sided;
its floor is almost flat and the septa project into it as sharp ridges in the lower part; the
distal end of the calice shows no evidence of septa on its inner surface (see serial sections,
text-fig. 5). Minor septa are absent. The tabulae are steeply inclined downwards away
from the axis and are numerous.

Holotype. Specimen MM11113 from the Combe Martin Beach Limestone (Middle/Upper Devonian),
Ilfracombe Beds, north Devon.
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Material. Much of the material from north Devon is poorly preserved and no complete specimens of
M., liturem have been obtained; hence the overall length and the form of the corallum are not known
with certainty. Altogether eight specimens have been collected (MM11113, 4, 11122, 11125-9).

Locality and horizon. All the specimens have been obtained from the Combe Martin Beach Limestone
in the neighbourhood of Newberry Beach, Combe Martin, north Devon. On the basis of the associated
fauna the bed is dated as Upper Givetian or Lower Frasnian (see Holwill 1962 for a discussion of the

probable age).
Derivation of name. From the Latin /ituus—a curved staff or wand—referring to the thin flexed septa.
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TEXT-FIG. 5. Serial sections through the distal parts of M. lituum sp. nov. The sections were taken at
approximately equal intervals through a thickness of 0-14 in. MM11114, x4,

Discussion. M. lituum closely resembles M. bouchardi, but it differs from the latter both
in size and in the number and slenderness of its septa; also in the very regular develop-
ment of the carinae on either side of each septum. It differs from M. gracile in being
larger and in having a greater number of septa.

Text-fig. 6 shows serial sections through a small specimen (probably in its nepionic
stage, hence the small diameter and few septa). The sections show very clearly the way
in which carinae may appear as spurs from the septa and even themselves simulate septa.

Metriophyllum battersbyi Edwards and Haime 1851

1851 Metriophyllum Battersbyi Edwards and Haime, p. 318.
1853 Metriophylium Battersbyi Edwards and Haime, p. 222, pl. 49, fig. 4.

In 1851 Edwards and Haime recorded the coral M. bafttersbyi from the Middle
Devonian Limestones of Torquay. They figured this specimen and gave a fuller descrip-
tion of it in their monograph of 1853. Many subsequent workers have referred to this
identification and have doubted its validity (e.g. Hill 1939, Smith 1945). Apart from
a species of Metriophyllum from north Devon (Holwill 1962), and a doubtful identifica-
tion of Metriophyllum by Smith (1953) (see below), it is the only form of Metriophyllum:
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recorded in the British Isles and it differs in so many obvious characters from other
known species of this genus that it is not surprising that doubt has been cast on the
generic determination.

In describing it in 1853, Edwards and Haime made particular reference to the ‘quadri-
fascicular mode of arrangement of the septa’ of which there were said to be forty-eight
major ones, ‘somewhat thickened’, in a section taken just below the calice. These
alternate with minor septa which are thinner. Dissepiments were also recognized. The
authors distinguished the species from the type species by the more numerous septa and
the fact that they were slightly thickened near the centre.

TEXT-FIG. 6. Serial sections through a juvenile specimen of M. [lituum sp.nov. The sections were taken at
approximately equal intervals through a thickness of 0-14 in. MM11114, x 5.

Unfortunately the original specimen figured by Edwards and Haime has been lost,
but their figure (pl. xlix, fig. 4) is closely similar to other specimens labelled M. battersbyi
which are in the British Museum (Nat. Hist.) and which were obtained from the same
area in south Devon as the holotype. A study of these specimens, from which several
thin sections have been made, makes it clear that M. battersbyi is not a species of
Metriophyllum; in fact Edwards and Haime’s own description of the holotype is suffi-
cient to show that it cannot be included in this genus as defined above. Briefly the chief
characters which exclude it from the genus are as follows:

(a) Absence of horizontal trough-shaped carinae.

(b) The presence of minor septa extending half-way (or more) to the centre.

(¢) The presence of dissepiments.

(d) The thickening of the septa in their central parts and their attenuation towards
the periphery.

(e) The presence of numerous inflated tabellae in a central tabularium.

(f) The presence of an axial whorl.

Other less significant factors are the large size, the numerous septa, and the thin outer
wall; none of these features characterizes any known species of Metriophyllum. Tt is
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most probable that ‘M.’ battersbyi should in fact be referred to the genus Acanthophylium
as redefined by Birenheide (1961).

Metriophyllum carbonaria (Grabau 1922)

1922 Lopholasma carbonaria Grabau, pp. 43-45, pl. i, figs. Sa-b, 6b, 7b, 1d, 8b, 8d, 9b, 9d,
105, 10d, 11d, 12; text-figs. 54-56.

This species from the Viséan or Lower Moscovian of China differs from other known
species of Metriophyllum in having a well-marked fossula and a cardinal septum which
does not reach the axis. Grabau describes dissepiments which are ‘fairly numerous, thin
and for the most part cystiform, i.e. convex upwards’, but later he writes: ‘between the
septa are cystose dissepiments . . . these probably being also in many cases sections of
carinae.” His published figures do not support the suggestion that dissepiments are
present and I consider that the structures observed by Grabau are either sections
through the carinae as he himself suggests, or, even more probably, sections through
the outward sloping tabulae. This contention is supported by a later remark of Grabau:
‘the dissepiments break up into spines and finally these spines disappear’—this is the
behaviour of the carinae in successive serial sections which has been demonstrated above.

Metriophyllum carinatum (Simpson 1900)
Plate 16, figs. 1-3

1900 Lopholasma carinatum Simpson, p. 206, figs. 19-22.

Some comments have already been made on this species in the foregoing descriptions
and it is illustrated in Plate 16, figs. 1-3. Minor septa are well developed in addition to
about thirty major ones which extend to the axis, where they are welded together by
sclerenchyme. The minor septa extend slightly beyond the outer thickened wall and
usually abut against a major septum (see PI. 16, fig. 2). The carinae numerous and occur
at alternate levels on either side of a septum; they are stouter and less upturned at their
outer edges than in M. bouchardi.

The species is recorded from the Hamilton Shales (Middle Devonian) of U.S.A.

Metriophyllum deminutivum Easton 1944
1944 Metriophyllum deminutivum Easton, pp. 31, 32, pl. 3, figs. 1-3.

This species occurs in the lower part of the Chouteau Limestone (Mississippian) of
Missouri, and must unquestionably be included within the genus Metriophyllum as
defined above. In size and general form of the carinae, M. deminutivum resembles M.
gracile, but at least one marked difference lies in the form of the septa during the middle
ephebic stages: Easton describes them as ‘grouped somewhat in pairs, five pairs on each
side between single thick cardinal septum and thin counter septum with single minors
joining it on either side to form tripartite counter system’. The presence of ‘not more
than three very fine dissepiments’ is mentioned and, if true dissepiments are indeed
present, this feature alone distinguishes it from other known species.
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Metriophyllum erisma Hill 1949
1949 Metriophyllum erisma Hill, p. 142, pl. 6, figs. 11, 12,

Hill created this new species for forms in which the septal flanges (carinae) are inclined
inwards and downwards and in which the inner tabulae sweep vertically downwards
about the axis; there are also occasional outer tabulae. Hill does not indicate whether
the carinae are of the trough-shaped variety which are typical of the genus, and unfortu-
nately her figures do not clarify this point; the fact, however, that in the transverse section
they ‘appear as thickenings of the septa or as slender plates like extra septa running
parallel to the septa’ suggests that they may have upturned outer edges. The inclination
of the carinae downwards towards the axis is exceptional (they make an angle with the
horizontal of about 20°), and it has not been noted in any other species. The two sets
of tabulae are also unique to this species.

Metriophyllum (Aemulophyllum) exiguum (Billings 1860)
1860 Heliophyllum exiguum Billings, p. 261, figs. 9, 10.

M. (Aemulophyllum) was erected as a subgenus of Metriophyllum by Oliver (1958) to
contain forms of Metriophylhum with a calceoloid flattening; to the new subgenus he
assigned the form Heliophyllum exiguum Billings. In his redescription of this species
Oliver mentions the presence of a ‘deep fossula on the convex . . . side which is occupied
by a short cardinal septum’; he also describes crossbar carinae ‘which descend gently

EXPLANATION OF PLATE 18

Figs. 1, 5, 6, 9, 10. Metriophyllum gracile (Schliiter). Gerolstein area of Germany, 1, Typical external
appearance with longitudinal ridges prominent at the apical end and concentric growth striae in the
distal parts. MM11115, % 6:8. 5, Thin section (transverse) of a specimen in which the septa are
slightly withdrawn from the axis leaving a narrow aulos. MM11121, x 15. 6, 10, Thin sections
(longitudinal) showing the deep calice with walls thickened near the base and the delicate carinae
developed on either side of the septa, MM11124, x5-3; 11123, x7. 9, Specimen showing the
attachment groove which typifies individuals from a locality 1 km. south of Gerolstein (472.644).
MMIl1ille, x7.

Figs. 2-4, 8. Metriophyllum lituum sp. nov. Combe Martin Beach Limestone (Ilfracombe Beds),
Combe Martin, northDevon. 2, Polished section (transverse) of a paratype. Much of the outer wall
has been abraded away but the form of the septa and carinae is well shown. MM11122, x6.
Holotype. MM11113. 3, Transverse section, X% 6-3. 4, Median longitudinal section showing the
horizontal carinae and steeply outward sloping tabulae, x6-3. 8, Off-median section showing the
regular arrangement of the carinae on either side of the septa, x8-8.

Figs, 7, 11. Metriophyllum bouchardi (Edwards and Haime). Middle Devonian limestones and shales
of Ferques, Boulonnais, France. 7, Polished section of a specimen showing the early stages of
rejuvenation. BMNH R18513, x4. 11, Thinsection (transverse) of a specimen with a much thick-
ened outer wall and axis. BMNH R16237, x 53,

Figs. 12-16. Metriophyllum gracile (Schlitter). Gerolstein area of Germany. All these are original
specimens of Schlilter, in the Bonn Museum, which he named M. laeve; they are here regarded as con-
specific with M. gracile. 12, Polished longitudinal section. Bonn 1625, x9. 13, A large specimen
with relatively smooth epitheca. Bonn 162, x 7. 14, Thin section (transverse) of a specimen which has
recrystallized, thus destroying the original skeletal structure and creating the impression of much
thickened septa. Bonn 162¢, x 1075, 15, Polished transverse section of a specimen showing the
septa slightly withdrawn from the axis and laterally in contact, thus forming an aulos. Bonn 1624,
x 8. 16, Same specimen, showing longitudinal ridges, x 5.
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towards the exterior’ and are ‘apparently limited to the peripheral zone’. These features
suggest that the species is incorrectly regarded as a subgenus of Metriophyllum, which
lacks a fossula, has horizontal carinae developed throughout its length (except in the
calice), and has septa all of which reach the axis, Unfortunately I have not had the
opportunity to examine the type material which is in the New York State Museum; how-
ever, the Museum has kindly sent excellent photographs of the holotypes, and these,
together with Oliver’s own figures and descriptions, suggest that the form should be
regarded as a subgenus of Heliophyllum rather than of Metriophyllum.

Metriophyllum ilitchense (Soshkina 1928)
1928 Lopholasma ilitchense Soshkina, pp. 369-70, fig. 134, b; pl. 12, figs. 12, 13,

This species is recorded from the Lower Permian of the eastern Urals. Soshkina has
compared it with M. carbonaria (Grabau) but is reluctant to make the species synony-
mous because of their wide geographical separation and the fact that they occur in
different geological systems. Only one incomplete specimen is recorded which has an
elongate conical form and has seventeen major septa at a diameter of 6'5 mm.; there
are a corresponding number of minor ones which are short and sinuous. The outer
surface is covered by numerous spiny tubercles which are scarcely visible to the naked
eye. Horizontal carinae typical of the genus are developed irregularly on either side of
each septum. Soshkina specifically states that dissepiments occur running between the
septa but that tabulae are absent. It is clear, however, from her figures that the structures
she refers to as dissepiments are the same structures as Hill has interpreted as tabulae
and which have been described as tabulae in this present paper; they run downwards
away from the axis.

Metriophyllum poshiense Mansuy 1912
1912 Metriophyllum poshiense Mansuy, pp. 47, 48, pl. 7, fig. 8a-d.

Grabau (1922) doubts the generic identification of this species though his opinion
was based only on a study of the published figures. The species, which has a maximum
diameter of 7-8 mm., shows two series of septa: the major series meet at the axis and are
welded together with sclerenchyme while the minor series are about half as long. The
outer wall is thick and some of the septa show a thickening which may be the result of
the section cutting through carinae. Unfortunately the reproduction of the plate is not
clear enough to be certain on this point. I think Mansuy was probably correct in placing
the species in Metriophyllum. The species occurs in the Middle Devonian of Indo-China.

? Metriophyllum sp. Smith 1953
1953 ? Metriophyllum sp. Smith, pp. 305-6, no figures.

Smith described a species of rugose coral from south-west Devonshire and assigned it
tentatively to the genus Metriophyllum. The slates in which these fossils occur are thought
to be of Lower Devonian age. All the specimens are somewhat compressed, and Smith
did not feel justified in giving the form a specific name. I have examined the specimens,
and I am very doubtful whether they should be referred to the genus Metriophyllum
since carinae are completely lacking. The septa are much dilated in their axial parts
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and laterally contiguous, thus forming a solid structure which fills most of the lumen;
tabulae are absent. Smith suggested that the form probably represented an early species
of Metriophyllum and this may well be, since it has already been noticed above that the
Couvinian form, M. gracile, often shows septa which are swollen at the axis, sometimes
with the development of a narrow aulos. (Such characteristics are also suggestive of
Syringaxon—a fact which suggests that Lecompte (1952) is correct in placing Metrio-
phyllum and Syringaxon in the same family (the Metriophyllidae).) However, until
better-preserved specimens become available, I prefer not to regard ?Metriophyllum
Smith as a species of Metriophyllum s.s.
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