E% University of
OPEN (") ACCESS d BRISTOL

This electronic thesis or dissertation has been
downloaded from Explore Bristol Research,
http://research-information.bristol.ac.uk

Author:
Crookall, R

Title:
Fossil flora of the Bristol and Somerset coalfield

General rights

The copyright of this thesis rests with the author, unless otherwise identified in the body of the thesis, and no quotation from it or information
derived from it may be published without proper acknowledgement. It is permitted to use and duplicate this work only for personal and non-
commercial research, study or criticism/review. You must obtain prior written consent from the author for any other use. It is not permitted to
supply the whole or part of this thesis to any other person or to post the same on any website or other online location without the prior written
consent of the author.

Take down policy

Some pages of this thesis may have been removed for copyright restrictions prior to it having been deposited in Explore Bristol Research.
However, if you have discovered material within the thesis that you believe is unlawful e.g. breaches copyright, (either yours or that of a third
party) or any other law, including but not limited to those relating to patent, trademark, confidentiality, data protection, obscenity, defamation,
libel, then please contact: open-access@bristol.ac.uk and include the following information in your message:

* Your contact details
« Bibliographic details for the item, including a URL
 An outline of the nature of the complaint

On receipt of your message the Open Access team will immediately investigate your claim, make an initial judgement of the validity of the
claim, and withdraw the item in question from public view.



508907

Volume I

Not scanned

Published paper



. .'.{j;' %
"I]FJ qlu.hr

J#Hr'rf-

“l- lpli',,.r "

t)
-I'

il =

" - B
o & | L
= - - 2= ;i
T el p e |
e e e . e “ &

« This work was conducted 1ndepondontlyztn.ij;

ji@i}_: ‘late Dr. Kidston, however, visited Bristol on two occasions, oh.c;:f
el ing the identification of most of the specimens, and expressing |
?3?5 ‘ . agfeemeni with the results obtained, which are as follows:- .‘gé

Palasobotanical horizon.

- RADSTOCRK SERIES. Radstock Group of the Radetodkian
| Series.

i — A e e

Southern | Keele Group of the Radstockian
Area. Series. -

~ FARRINGTON SERIES, ? Central NSWezatte Newcastle-under-Lyme
Ao ' Area. Group of the Staffordian Series. .

p Northern Newcastle-undar-Lyme Group of the
35 Area. Staffordian Series.

=

(In the Northern Area)
Staffordian Series.

Blackband Group of the Stafford- u,f
lan Series, . i

| UPPER BEDS OF "MILLSTONE GRIT". | (probsbly) Yorkian Series. i |

4 : "
& { :
Illt . r '
. . 1 ] |
- o | |
= ’ ll- L 4
3 - . 3 - i - ] L]
3 ol o e B
Ll R id ety " i
N1 g PN - 1 i .
I' i , l'.l : . . 5
oy .-L '\'_ . |
| ¥ j =, I i
Ve '.-11 = ¥ : ; ¥ I 3
[ [ - I |
':n' 1_"-' 1, | ' 4
" ’ . |
I - Fl w . -, .
v B ia g pr i ;
_]'. " . - = u - .
i N e e
S _ . . w | H i
- []
&

‘t | . ‘ | June lBt-- ’ 1925-

i
i
.""::';;! ok
™
uﬂ
-

f?%fug‘l. e, Department of Botany, Ei
e UNIVERSITY OF BRISTOL.

1 Dl & 3

R e BT AR WiE "1'_-:.i U e

— i ¥ !
'l. 1 -g-ﬂtﬁ ".-" B ‘1 1“ 1"'. o I T - - 4 J '
- ", ..HI.-. =-_ i .lt-.'rl._,'ll‘.i._-._ L™ " et 1] T _.:. - - “-.nﬂ.--'._“. ‘l



ERIELS R 1 ' i \UTAT
ey g St
o Bl G . T
4.;,_l-' et i - | | ' ’ q
iy e '

1 et e e N ‘ |
iRl wh. 13 ey T ik
ok MR 2 i i - il

r Hae YR el . el .:‘_ : . ~

‘_.fLI'

"y

F': ‘:}" 1 ._l d. § |l .. | ‘ L}

J | -
. F ]
] = 1 . L

n -I'
e

-
r‘j
i

: r{'."—'—{. b
N
et T

Ll | L]
(it
Jl- & -'Tﬁ__ ] {1y »
,.IE!”--'. - /
r:l Y | ':I -l E
P i e ! 4 .
-:\:I. ¥ .rli | s - | . .
gy A Part II.
‘ll -1.-4-.‘:]- f! il | | > } : =
A - -
Ry bl e 2 ¢ g
il o I '
" “.'_ L™
I .
L] _[ & e = -
4 _l": :_-;lu_i;_' :
eI : x
1 :J : E - = : e
=" g ..'
i e _"I d = §
L ame ) - =1}
o . ' " s
. by Robert Crookall. =
o e LRF Y R I ¥ L S g, < e ' .
s .] = ..I I rr L - 5
A 1
TN :
. L]
| & i ’
.
b
. -
1
3 i
. _a
: g
I.h-.":
) Fe
¥
I Ll . .' - 10 i r"F | ] | ‘:||r
| ' 8 o O g : | i o

——
i
1 b
-—r
ﬂ
"
43
i
3
-
iy
|
L]
L3
[
%

Al

3
¥
S cy 4
e -5t B X
et et - - ‘ ' L
) =2 -
e [ IR TS |
Q=T s
| " - . E
| ' g
{71 :
I
1 | II‘- I..‘.
y !
BK
- L " | 1:
x
i -
.-rvl
-1
?“
z
1
¥
-
v i Ir
I
2] |
. ) e
Pyt A ."ll':'b"#".-.“_ S
' " g e T I 4 L w .
=1y t‘f{: "-I""'.'“:1.-"-.""t A .
AT AR PR N et o |
LA el LTt ot 4y T T SRR T § | bt
'-.u:.;-_'ljf.f:l-.“di ' A o ety Ny e i
[ ] o d =P | — AV
] | 1 = - g - 5 ."'"II ¥ . .
" -
W L ,'d
i ’
- - | : - ™ ¥
il T g g T ‘
\

!

ol il ..-r' : '.-::‘. - . -. ,.- = . @
”’f_}_r:l?;_..ﬁ'i'-ﬁt"-" HOwow & o L RS B gtl S0 - '

T RS g e S 0 o 8 7T T

g o S e bR L B S AL A

oy
=l

b 1
[
m

*.
- *:‘-‘.-‘-:...-lll-
L J | "
w.! R'..II;** N
L L

L

-

_‘l
el a
gl |y
=]

. =

& -
A 1
#
i 9 i
g = - J
Y L
s 1 >
LE LA B

TR - - ' g I



ON THE POSSIL FLORA OF THE BRISTOL AND SOMERSET COALFIELD.

Part 11.

by Robert Crookall,

The present, paper 13 a continuatlion of that published
in the Geologlcal Magazine,vol ,LXII,No.IV,Aprlillee5,pp.145-180. |

I. ADDITIONAL RECORDE.,
In recording the additional specises of plants from

the Bristol and Somerset Coalfield, the following abbreviations for

localitlies are used :-

CL=Clandown, near Radstock; BR=Braysdown, near Radst-
ock; DE=Dunkerton, near Radstock; E=Kilmersdon, near
Radstock; CM=Camerton, 2 miles north of Radstock;
R=Radstock, Somersetshire; ONM=0ld Mills Piti,Farringt-
on Gurney,7+ miles north of Sheptoa‘Mallet,Somersat-
shire; Mi.=Marsh Lane Pit, Farrington Gurney;BS=Blshop
Sutton New Pit, Bishop Sutton, Somersetshire; NMN=
Norton Hill Pit, Midsomer Norton, near Radstock; F=
Foxcote Pit, near Radstock; FP=Parkfleld Pit, near
Pucklsachurch, Gloucestershire; FC= Coalplt Heath Pit,
Gloucestershire; P=Broad QOak Colliery, Pensford, 2
miles north of Clutton, Somersetshire; B= Bromley
Colliery, 1l mile west of Pensford, Somersetshire;

D= Deep Pit, Kingswood, Bristol; S=Speedwell Plt,
Kingswood, Bristol; NR= South Liberty Collliery,Bedmin-
ster, Bristol; M= Mells Colliery, Somerseishire;

NB= Newbury Colliery, Somersetshlire; H= Hanham Pit,
Hanhamm , near Bristol,

Where known, the horizon of the specimen 18 given
after the reference to locality, and, following this, a number indicat

-ing the frequency with which the plant occurs at that locality, thus::

8~10 = very common; 6-~7 = fairly common;
3-4 = falrly rare; l-2 = very rare,

PTERIDOSPERMAE AND FILICALES.

Sphenopteris neuropteroides, Boul.sp., CL(3)$ ML,21 in.seam, (1)

NR (1
Sphenopteris macilenta, L & H . CL (1); R (1).
ggﬁenogter§a Sp., ML, 21 in.seam, (1l);BS (1l).
hono teris sauveuri Crépin, F13)"
orxnegteris Bternbergii, Ett.ep., ? BS (1).
Renaultia 8p B(1l).

? Oligocar 1a brongniarti, Stur, FP (1).
ﬁﬁodea.gp., D (1).

Alloiopteris sp., FP (1).
rogsotheca ginnatafida, Gut.sp.,

FP (1) .
rogssotheca crepini, Zelller,

FP (1).
Radstockia sphenopteroides, Kidst.gsp., FP (1).
ITethogte is serlii, Brongt.sep., CL E?%; K (6); BR (8); DK (1)
CM (6).

i ey A



Alethopteris c¢f costei, Zeiller,
Alethopteris grandini, Brongt.ep.,
Alethopteris aquilina, Schl.sp.,
Alethopteris aquilina, Brongt.sp.,
Pecopteris crenulata, Brongt.,

Pecopteris polymorpha, Brongt.,
Pecopteris arhborescens, Schl.sp.,

Pecopteris unita, Brongt.,
Pecopteris miltoni, Artis sp.,

Pecopteris bucklandil, Brongt.,

Pecopteris cyathea, Schl.sp.,
Dicksoniites pluckenetli, Schl.sp.,

Dactylotheca plumosa, Ari.sp.,
Mariopteris muricata, Schl.s

FP (2).

OM (2); R (1).

PilE) 5

R (1).

R, Middle Vein,(1); OM (2);
ML,21 in. seam, (1).

CL (4); K (4); F (3);BR (5).
OM (3); NR (1); K (3); BR (3);
CM (2).

OM (2); K (3); F (3); BR (2).
BS (2)3 NR (1); K (4); F (3);
BR (5); CM (8).

OM (1); BS (1); MI,, 21 in, sea
~II 3(155

ML, 21 in. seam, (2).

BS (1l).

F (3); BR (4); R (4).

F (2); CL (2).

.
Marlopterls muricata, (Schl.f forma nervosa,Bgt., ML, 21 in. seam, (1);

Mariopterlis sp.,

Neuropteris ovata, Hoffm.,
Neuropteris rarinervis, Bunb.,

Neuropteris scheuchzeri, Hoffm.,

Neuropteries fimbriata, Lesgx.,
Neuropteris macrophylla, Brongt.,

Neuropteris sp.,
Neuropteris flexuosa, Sternb.,

Neuropteris heterophylla, Brongt.,

Neuropteris obliqua, Brongt., h
Neuropteris pseudogigantea, Potonie,

Dictyopteris obliqua, Bunb.,
Dictyopteris munsteri, Eichw,.sp.,

Cyclopteris 8p.,

Cyclopteris orblcularis, Brongt.,
Rhacophyllum spinosum, Lesgx.,
Rhacophyllum goldsnbergli, Weiss,

Aphlebla crispa, Gut.,

Odontopteris lindleyana, Sternb.,
Caulopteris anglica, Kidst.,

Spiropteris sp.,

SEMINA INCERTAE SEDIS.

.Trigonocarpus parkinsoni, Brongt.,
Carpollithus sp.,

? Radiospermum grande, Arber,
Radiospermum Sp.,

Radiospermum perpusillum, Lesgx.sp.,

olcospermum Sp.,
t Whittleseya 8p.,

Samaropsis sp.,

LYCOPDDIALES

Siglllaria cumulata, Weiss,
Siglllaria tessellata, Stein.sp.,

Sigillaria rugosa, Brongt.,
Slglllaria ovata, Sauv.,

NR (1).

B (l); FP (1).

oM (3).

oM (3); F (3).

K (8); F (8); BR (7); CL (8)3;
CM (5); % (@).

R (1); ML (1).

ML (1); K (7); F (8); BR (5);
CL '6); CN (5); R (4).

FP (1).

K (5); F (6); BR (5)¢ DK (8);
CL (6); CM (5).

B, No.5 seam, (1).

D (2).

NB (1).

BS (1).

M (1).

ML, 21 in. seam, (1);H (1);
F (3); CM (3).

FC (1).

FP (1).

FC (1).

BS (1); ML,21 in. seam, (1).
ML, 21 in. seam, (1).

R (1).

K (1).

ML (1).
D (1).
BS (1).
S B
BS (1L)¢ P (1).
D (1).
ML (1).

K (2).

ML, Inferior Seam, (1);NR (1);
K (1).

NR (1).

ML (1); F (1); ? BR (1).




Sigillaria sp., ) ;
Sigillariophyllum bicarinatum, L & H sp., R (3); CL §z); H (1);K (4);
;

Lepidodendron lanceolatum, Lesgx.,

Lepldodendron worthenl, lLesgx.,
fegidodendron simile, Kidst.,

Lepidodendron aculeatum, Sternb.,
Lepldodendron loricatum, Arber (pars)," ¥&).Inferior Seam, (1); OM ( |

Lepidodendron 8p.,
fopidoghloios laricinus Sternb.,
Lepidostrobus lanceolatus, L & H sp.,
Lepidostrobus majus, Brongt.sp.,

Lepidostrobus "¥adians, Schimp.

ﬂapidostrobusminor, Goode,

e e e e ——————

LLepidestrobus 8p.,
S fico

tigmaria des, Sternb.sp.,

oti
Bark of unknown.Lycopod

aria ? minuta, Gopp.,

EQUISETALES.

ac

Calamites suckowll, Brongt.,
Calamites sp.,

Annularia stellata, Schl.sp.,

Annularia sphenophylloldes, Zenk.sp.,
Annularia ? microphylla, Sauv.,

Asterophyllites charaeformis, Sternb.
sterophyllites longifolius, Sternb.;

PalaesostaBhya pedunculata, Will.,

Pinnularia capillacea, L & I .

SPHENOPHYLLALES,

Sphenophyllum emarginetum, Brongt.,
Sphenophyllum fasciculatum, Lesqgx.,

henophyllum cuneifolium, Sternb.,
§phenoghxllum majus, Bronn,

BR (2) ;DK (3
P (6); BR (5); DK (3); CL (3)
; C (4);

(1); NR (1); F (3); BR (3);
CM (3); R (2).

oM (3); NR (1); K (3).

D (1); S (1); M (1).

(1) .

B

whe NoR- R lv B RN’
Qr o

K (2); F (2); BR (1).

ML, Inferior Seam, (1);NR (1)
CL (1); CM (2); R (1) .

R, Middle Vein, (6); K (6);
F (4); BR (7); CM (6).
R (6); K (5); F (&),

NR (1).

D-X 3,

FP (1) .

D (1).

NR (1); BR (3); DK (3);
CLL (4); CM (3).

NR (1); K (6); BR (6); 2=
CL (7); CM (8).

B t4)

FP (1); ?B ,No.4 Seam, (1).
M,,21 in. Seam, (3); ?B (1).

phenophyllum ? oblongifolium, Germ.sp., B(1l); FC (1).

CORDAITALES.,

Cordalcarpus ovoideus, (Berg.),

!L—
? OM (1); ML, Inferior Seam,if

ML (1); K (3); F (4); CM (3) .}

|

OM (1); K (4); F (5); BR (4);

DK (8); CM (5).
P (2); D (1).




I11. BEFERENCES, DESCRIPTIONS & REMALKS.

PTERIDOSPERMAE & FILICALES.
SPHENOPTERIS, Brongniart.

(1). Sphenopteris ? sauveuri, Crepin. Plate IV. fig.8.
zeiller, 38*. p.79, pl.9, f.6.---Potoni€¢, 31, No.4
f.1-3.---Gothan, 15, p.28, pl.6, f.l.---Kidsfon, 28,

DA plids 15D plu8,: f.dx

Hemarks: This species being very variable, the single fragment

collected is difficult to identify. The rachis is slightly flex-

uous, the pinnules point forward, and the veins are indistinct,

as 1s usual in S. ssuveuri.

p
(2). SPhenopteris sp.. Plate IV. fig.6.

Description: Ultimate pinnae alternate, up to 3 cm. long, leav-
ing the longitudinally grooved rachis at an angle of about 40
degrees, directed forward. Pinnules leave rachis at an angle of
about 30 degrees, up to 8 mm. long by 2 mm. broad, lanceolate,
divided into rounded lobes which are directed forward: lowest
pinnules bear 6 pairs of lobes, uppermost 2-4 pairs.

Kemarks: The specimen, which was collected at Bishop Sutton New
Pit, bears some genersl resemblance to Urnatopteris tenella,
(Brongtfh but the lobes on the pinnules are not so pronounced

and are more numerous than in that species.

RHODEA, Presl.
W" PLATE |V ftj5

Description: khachis smooth. Ultimate pinnae lanceolate, di-

rected forward, leaving the rachis at an angle of about 50 degrees.

Pinnules alternate, 2-5 mm. long by 2-3 mm. broad, divided into
e

2-4 lineay spreading segments, into each of which a single vein

enters.

——— e W SR S e —

* The serial numbers following an author's name refer to the list
of works cited on page 3.

® Brongniart, 9, p.186, pl.49, f.1.---Kidston, 21, pl.29, f.1-3;
°8, pt.4, p.356, pl.83, f.1-5, pl.s4, f.1-3.

.............
rL'-I". =



Remarks: The specimens, which are fragmentary, were collected
at Deep Pit. They differ from R. sparsa, Kidst., (28, p.237.
pl.56, £.3, pl.59, £.5,6) and from R. goepperti, Ett. sp.,
(Kidst., 28, p.233, pl.57, f.1) in that both the pinnae and the
pinnules leave the rachis at a more acute angle. The pinnules
are smaller than in K. goepperti, and not so scattered as in
R, sparsa. On the other hand there is some similarity to

Sphenopteris schaumburg-lippeana, Stur sp., as figured by
Kidston (24, pl.3, f.1,2).

RENAULTIA, Zeiller.

Bﬂnﬂul.t.iﬂ_ﬂp.t..
Bemark: In general appearance this specimen, collected at

as figured by Kidston (28, pt.4, p.324, pl.8l1, f.l,la), but it

is not sufficiently well preserved for specific determination.

RADSTOCKIA, Kidston.

Radstockia sphenopteroides, Kidston sp., Plate IV. fig.3.
Kidston, 28, pt.4, p.373, pl.75, {.3,3ea.

Hemark: The specimens here recorded are the only ones known

other than the type specimen.

OLIGOCAKPIA, Goppert.

?Qligocarpia brongniarti, Stur.

Zeiller, 38, p.97, pl.l1, £f.3-5.---Eenier, 32, pl.6l.---
Kidston, 28, pt.4, p.289, pl.69, £.2,2a,3,3a; text f.l19,

p.285. -

Remark: This very rare species has not previously been met with

outside the Yorkian Series, and, if correctly determined, this

ig the first record of the plant from the Staffordian Series.

CROSSOTHECA, Zeiller.

(1). Crossotheca pinnatafide, Gut. sp.,
Kidston, 28, pt.4, p.346, pl.90, f.1-5, text £.28.



Kemark; A single well preserved pinnule of this species was
collected at Parkfield Pit. The plant is very rare, and this

18 the first record from the Staffordian Series.

(2). Crossotheca crepini, Zeiller,

Zeiller, 38 Y 112, pl.13, £.1-3, text f.21, p.33.---
IRenler.t32t g 68 ---Kidston, 28, pt.4, p. 344’ pl.87,
1,2, tex

Hemerks: This rare species has not been recorded previously

from outside the Yorkian Series.

NEUROPTERIS® Brongniart.
(1). Neuropteris obliqua, (Bromgt.,) Plate II. fig.3.

Zeiller, 38, p.284, pl.48, f.1,2,4-7.---Arber, 7,
p.399, p1 61, f.1-3.

Kemarks: Some of the specimens are typical examples of Brong-

niart's species, while others are of the form N. impar, Weiss,
as figured by Kidston (24, p.83, pl.8, f.1-3). These two
"species", provisionally kept apart by Kidston, were regarded by
Arber (loc. cit.) as representing the upper and lower pinnules
respectively of the same plant. '

(2). Neuropteris sp., Plate IV. fig.7.

Bemarks: The single specimen, collected at Parkfield Colliery,
@

resembles N. crenulata, Brongt., in the flexuous rachis, the

articulation of the pinnules, the small terminal pinnule, the

crenulated margins, and in the venation. It is possibly a

terminal pinna of Brongniart's species.

(3). Neuropteris sp..,
Description: Pinnules 25 mm. 1ong-by*12mmj'broad at the base

(the broadest part). Veins almost straight, dichotomising 2 or
3 times, leaving the central vein at an angle of about 25 degrees.
Remarks: This plant, collected at Parkfield Pit, does not agree

iart, 9, I, p.234, pl.64, £.2.---Zeiller, 40, p.98,

Bron
pl.26, I.l. ---Kidston, 18, D. 327, pldad 8.




with any known species of Neuropteris, but the preservation is
poor. The pinnules are smaller and the veins much further apart

then in N. cordata, Brongt., (9, I, p.229, pl.64, f.5).

DICTYOPTERIS, Gutbier.
Dictyopteris obliqua, Bunbury.

Bunbury, 10, p.427, pl.21, f.2.---Kidston, 17, p.76,

TNEYNE $ 3 DE sub-brongniarti, Zeiller, 38, p.290,
51.49, T80, . P10, T.1,2. .

Remarks: Most of the specimens collected consist of isolated

pinnules. D. obliqua has been recorded once only from outside

the Yorkian Series.

ALETHOPTERIS, Sternberg.
Al ethopteris cf costei, Zeiller. Flate 111. fig.9.
Zeiller, 40, p.75, pl.15 & 16.---Potonie, 31, IX, No.l74.

Hemarks: The pinnules are from 10 to 15 mm. in length, leaving

the rachis at about 90 degrees. The central vein is strongly-
marked and the lateral veins bifurcate once or twice.
If the specimens are correctly identified, this is the first re-

cord of the species from Britain.

SEMINA INCEKTAE SEDIS.
SAMAROPSIS, Goppert.

(1). Samaropsis sp., Plate VI. fig.6.
Description: Seeds oval, 12 mm, long by 8- mm. broad; nucule
ovate, 5-6 mm. long by 4-5 mm. broad, with a clearly-marked median
line, surface longitudinally striated. Wing distinctly emargin-
ate at base and produced above the nucule for about 3 mm. around

the micropyle.

Kemarks: These seeds, which were collected at Newburyv Pit, differ
from S. fluitans, Dawson (11, p.165, pl.12, f.74) in size, in the

surface of the nucule being striate instead of pitted, and in the

wing being broad at the base. From 5. bisectum, Dawson (11,

e —— T e e i e e —

pl.12, £.73), in which the nucule is also striate, they differ in



that the wing is neither "widely notched at the apex" nor "more
narrowly notches below”. In S. gutbieri, Geinitz (Kidston, 26,

p.1059, pl.5, £.6) the surface is smooth and the seed is broader

in proportion to its length. Compared with S. emarginata, Gopp.
& Berger (Kidston, 26, p.1058, pl.5, f.7) our specimens are more
acute as regards the apex of the wing and of the nucule.

(2). Samaropsis sp., Plate VI. fig.4.
Description: ©Seed broadly cordate, 15 mm. long by 18 mm. broad,
base emarginate, apex bluntly rounded. Nucule cordate, central:
wing 1 mm. broad laterally, 3 mm. broad at base.

Bemarks: This seed was collected at Deep Pit. It differs from

any known species of Samaropsis, but the specimen is incomplete.

CARPOLITHUS, Stermberg.

Carpolithus sp.,
Kemarks: Two seeds from Deep Pit, though in size and form re-

sembling Carpolithus ovoideus, Gopp. & Berger sp., (Kidston, 16,

p.404, pl.23, f.7,8) cannot be referred to that species as the
testa bears distinct striations, oblique in one case and

longitudinal in the other,

HOLCOSPERMUM, Nathorst.
Holcospermum sp., Plate VI. fig.3.
Description: Seed elongately elliptical, 3:3 cm. long, 1.8 cm.
broad in middle. Broadest part occurs about one third along the
seed, where it measures 2 cm. across. Base and apex rounded.
Seed bears 4 prominent longitudinal ribs which gradually approach
each other at base and apex. Between the ridges are several
fine grooves, some traversing the whole length of the seed, others
discontinuous. Testa also bears fine oblique striae.

Eemarks: This seed bears some slight similarity to Radiospermum

elongatum, Arber (4, p.101, pl.7, f.42,43), but is broader towards
the base and narrower towards the apex. The ribs are more strong-

ly marked than in Arber's species, while the testa is not smooth.



LYCOPODIALES .
LEPIDODENDHON, Sternberg.

(1). Lepidodendron simile, Kidst.,6M.S. Fide Dr. Kidston.
Y Neke oty Plate VIII fig.5.
25

Kidston, 24, p.137: 2, p.134: 26, pp.1038,1079.---
Vernon, 39, pf.57, f.7. d PP

Remark: Several fossils, from Speedwell, Deep and Mells Pits,

which I had identified as L. ophiurus, Brongt. were referred by

the late Dr. Kidston to his species, the description of which has
not been published. Arber (2, p.151; 8, p.200) rejected

L. simile, but the specimens are retained provisionally under

that name.

(2). Lepidodendron sp.. ' Plate VIII fig.d.
Description: Leaf-cushions elongate-rhomboidal, 7 mm. long by

3 mm, broad, apex bluntly pointed, lower angle inflected. Leaf-
scar 2 mm. broad by 1 mm. high, situated 1% mm. down the leaf-
cushion, rhomboidal, upper and lower margins rounded, lateral
angles prominent and sharp. The three cicatricules are plsced
half-way down the scar, all punctiform. Ligular cicatricule
visible. [Field beneath scar ornamented by a vertical series of
broad transverse lines which open out as the cushion is descended,
forming rhomboidal markings which, in some cases, are almost as

large as the leaf-scar itself. In addition, the field bears

numerous fine transverse lines, visible only under the lens.

kemarks: The specimens, which were collected at Bromley, differ
from L. rimosum, Sternb., (Zeiller, 38, p.449, pl.67, f.4,5) in
the less elongated and less sharply-pointed apex of the leaf-
cushion, and in the absence of lines leaving the lateral angles of
the scar, while the ornamentation of the field appears to be

peculiar.

LEPIDOSTROBUS, Brongniart.
Lepidostrobus radiang, Schimper.

Schimper, 33, II, p.63.---Arber, 8, p.184, pl.9, f.28-31.
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Bark of unknown Lycopod.
hiemarks: A single specimen of bark was collected which is very

similar to the "Bark of an unknown plant" as figured by Vernon
(35, p.623, pl.58, f.4) who remarks that, "The specimen appears

to be the bakk of a Lycopodiaceous plant somewhet similar to

but quite distinct from Bothrodendron". In the specimen in hand
there are numerous strongly-marked transverse wrinkles in addition
to the longitudinel striations on Vernon's specimen, and the
leaf-scars are not so distant. The leaf-scars are 2 mm. wide

by 1 mm. high, and the three cicatricules are situated half-way

down the scar.

EQUISETALES.
ASTEROPHYLLITES, Brongniart.

(1). Asterophyllites longifolius, Sternb. sp.,

L. & H.,, 30, pl.18.---Zeiller, 38, p.374, §1.59, - pr
White, 37, p.153, pl.49, f.2-4.---Kenier, 32, pl.49.

(2). Asterophyllites charaeformis, Stermb. sp.,
Kidston, 24, p.119, pl.ll, f.2-5.---Kidston, 25, p.l21.

PALAFOSTACHYA, Weiss.

'Palaeo;tachyg_pedunculqgg.'Williamson.

Zeiller, 38, .382,321.60. f.1,2.---Kidston, 24, p.126.
---Kidston, 21, pl.34, £.5.

ANNULAKIA, Sternberg.

Annularia ? microphylla, Sauveur.
Kidston, 25, p.172, pl.10, £f.1-3.

SPHENOPHYLLALES
SPHENOPHYLLUM, Brongniart,

‘ h 7Ast hyllites) fasciculatum,(Lesgx.)
(1). Sphenophyllum(?Asterophyllites) fasciculatum (Plgte X fig.3.

Whitet 371 P-183, Pl 1509 f.1-4-



Description: Stem up to 1 mm. broad. Whorls of 3-6 leaves at
nodes, bifurcated near base, up to 5 mm. long. Leaves linear,
spreading with sharply pointed apex, single-veined.

Kemarks: This is the first record of S. fasciculatum from Britain.

(2). Sphenophyllum majus, Bronn. Plate X fig.5.

Zeiller, 38, p.420, pl.64, f,1,2.---White, 37, p.180,
¥1.50. f.5,6a, pl.ol, f.a, pl.73, £.3.---Arber, 2, pl.16,
.2.---Kidston, 24, p.221, pl.14, f.1-4, pl.15, f.2,3.

Sphenophyllum longifolium, Schimper, 33, I, p.340,
pl.25, f.22.---Potonie, 31, VII, No.l36, f.l-3.

hemarks: While Zeiller and others regarded S. longifolium,

Germar as distinct from S. majus, Bronn, White (loc. cit.) regard-
ed the former as a more dissected and larger form of §5. majus.

An examination of the specimens collected tends to confirm
White's view.

(3). Sphenophyllum ? oblongifolium, Germar & Kaulfuss sp.,

Zeiller, 40, p.119, pl.35, f.l-6.---Potonie€, 31, VII,
NO -140. f.1-4-

CORDAITALES.

COLDAICARPUS, Geinitz,
Cordaicarpus ovoideus, (Berg.)
Arber, 4, p.100, pl.7, £.30,---Carpolithes ovoideus,
KidStOﬂ. 1 i P.4O o pl-za, f-'?' ----KIHSEOHQ 22' P-367,
pl.52, f.l.
Description: Seeds oval with a smooth testa, 3-4 mm. long by

2-3 mm. broad.

I111. PALAEOBOTANICAL HORIZONS.

Fossil plants were first used in subdividing the Upper

Carboniferous Formation of Britain by the late Dr. Kidston (19,
p.183) who, in 1894, proposed the following classification:-

%pper_%gal geagures
| ransition Series
COAL MEASUKES Middle Coal Measures

Lower Coal Measures
MILLSTONE GRIT



In 1905, Kidston (23, p.308) pointed out that these terms had of-
ten been used in a purely local sense and the following change in
nomenclature was proposed:-

Upper Coal Measures = Radstockian Series (including Keele Group).
Transition Series = Staffordian Series.

Middle Coal Measures = Westphalian Series.

Lower Coal Measures, including part of Millstone Grit =Lana§kign
eries.

Watts (36, p.238) has recently suggested that the term "Yorkian"
should be substituted for "Westphalian" Series as applied to the
Middle Coal Measures of Britain.

The Staffordian Series of North Staffordshire have been shown by
Walcot Gibson (12, p.37-8:; 13, p.51) to be composed of three
groups:- (li. Newcastle-under-Lyme Group.

{2 . Etruria Marl Group.
3). Blackband Group.,

end the fossil floras of these divisions were described by Kidston
(23, p.301-321), while Arber (5, pp.129-130) recorded 58 species
of plants from the Etruria Marl Group of South Staffordshire.

The classification of the Upper Carboniferous Liocks of Britain

here adopted is as follows:-

ADSTOCKIAN SERIES iadstock Group.
Keele Group.

Newcastle-under-Lyme Group.
STAFFORDIAN SERIES Etruria Marl Group.

Blackband Group.

YOLKIAN SEnIES
LANAGKIAN SERIES.

The characteristic floras of these divisions are indicated below:

Positive evidence. Negative evidence.
_I{Flora rich in number of species, - The typical Yorkian and
T and especially of the Czﬁ%heigggf ; Lanarzgan assemblages of

plants are absent.

rids.
n the basal beds (the Keele Group)
a few Yorkian plants also occur
(very rarely).

Newcastle-under-Lyme Group:
Yorkian plants few and rare, |
hadstockian plants preponderate.

Btruria Marl Group: intermediate. ditto

e S e e e e A~ e . . R e — A R e m————
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characteristic floras (contd.)
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Positive evidence. Negative evidence.
STAFFOLD- | Blackband Group: The typical Yorkian and
IAN! lBadstockiag glants few and rare, jLanarigan assemblages of

Yorkian plants preponderate. plants are absent.
(The relative abundance of the plants

occurring, important in all divisions,

is of special importance in the
Staffordian Series).

SEGIES

A o ¢ ——

especially of . The Cyatheites-Pecopterids

(
llaria, Neuropteris, and ave BRaenT
pteris are confined to this 3

ivision; other plants, which are ;
rare elsewhere, are here character-
(1stically common. '
LANAGK- ‘Soms species are confined to this  ditto. _
IAN !division, though most are rare and ~ As many Lenarkian plants

‘some are restricted in horizontal ~ are found in the Yorkian

SEaIES. |distribution. Series also, the chief
| criterion i1s negative, con-
| sisting in an admixture of

| Yorkian and Lanarkian

| §pecies without a typical

_* .~ Yorkian flora.

' TEYEE R SOCSNE fErTInsten Geripr & 2 N A L, N

It should be pointed out that, owing to the rapid

YOrKIAN |Many species

SEIES.

*
progress in palaeobotany, Kidston's original lists of the
vertical distribution of Coal Measure plants now need
revising, and this is true of most subsequently published

lists (which were mainly or entirely based on Kidston's).

- O w— S S o ——— =
m.__..—-—-.--l——-—_iu--—-_— —

* Kidston, R., 1894, (19, pp.238-257).




(1). THE RADSTOCK SERIES.
Kidston (16, pp.405-409) showed that THE RADSTOCK SFRIES BELONGS
10 THE TRUE UPPER COAL MEASURES OF BRITAIN, which he regarded as
"part of the Upper Coal Measures or Stephanian of the
Continent"t'and in 1894, (20, p.571) observed that, "Although

such strata as the Radstock and Farrington Series of the Somerset

Coalfield------- are true members of the Upper Coal Measures as
developed in Europe, they belong to the lower part of the series;

the upper beds, such as occur in certain parts of France, being
entirely absent fromBritainﬁft Zeiller also held this view
(in Kidston, 16, loc. cit.).

All subsequent work has confirmed the above conclusions.

(2) THE FARRINGTON SERIES.
With regard to the Farrington Series of the Southern or
Radstock Area, Kidston (16, p.410) remarked that, "Palaeontologic-

ally, the Farrington Series cannot be separated from the Radstock

Series, of which, in fact, they seem to form a part.”
Lillie (29, p.67) investigated the Farrington Series of the

Northern or Gloucestershire Area which he also referred to the

Upper Coal Measures.

The writer visited several pits which had not been investi-
cated previously from a palaeobotanical point of view and, on the
basis of the fossil floras obtained, regards Bishop Sutton New

Pit, Marsh Lane Pit and Norton Hill Pit as very probably

working certain of the lower Farrington seams:'

In view of the present increase in the known flora of the

Farrington Series, it is necessary to re-examine the palaeo-

botanical horizons represented. In Table I are given the floras

¥ Kidston, R., 25, p.74.

T Arber (6, E.B—ll, and 1, p.37-38) regarded all the recorded
British Coal Measure floras as Westphalian in affinity, maintain-
ing that, "There is no evidence of any true Stephanian flora
from British rocks".

% See Arber, 4, p.101, and Greenwell & M'Murtrie, 1864 ("The
Radstock Portion of the Somerset Coalfield," Newcastle, p.27).




of the Southern and Northern Areas (columns 1 and 2), and the
Zzone in which a species is most frequent or characteristic
(column 3: R « Radstockian Series, Y = Yorkian Series, L -
Lanarkian Series). In columns 4 and 5 are shown those plants
which are known elsewhere from the Keele Group and from the

Newcastle-under-Lyme Group r95pectivelyt¢
TABLE 1 - THE FLORAS OF THE FARRINGTON SERIES.

Southern [Northern |Zone|Keele |[Newcastle
Area, Area. Group | Group.
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A T G — i . ——————— * -
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* Arber, E. A. N. ( p 233-281). The whole of the nroduct1ve
Coal Measures of the Forest of Dean Coalfield are referred to the
per Coal lMeasures, but, while Kidston (28, »v.54) refers the First
7131on é Woorgreens Coals) to thefPadstock Group, the Second
Divigion Coals and the Yorkley Seam are referred to the Newcastle—
under-Lyme Group. For floras of Keele and Newcastle-under-lL

Groups see also Kidston, 23, pp.311-314; 26, pp.1020-1022, 1 8-
1080; 27, pp.46-49, and Vernon, R. D., 35, D.o37.
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The flora of the Farrington Series of the Southern Area consists

of 27 Radstockian and 14 Yorkian (and Lanarkian) species, in

addition to 13 plants which are of doubtful or of no zonal value.

All the common and fairly common plants recorded are Radstockian,

while the Yorkiasn species are invariablv of rare occurrencs.
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* Recorded from the Newcastle-under-Lyme Grou
(see Flora of Cen

time) in the present work.
Coalfield, page 12 ).
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Though the Cyatheites-Pecopterids are comparatively well-
represented, they are less frequent than in the Radstock Group
of the Radstockian Series, and some of the rarer Radstockian
plants are unknown from these rocks. The proportion of York-
ian plaﬁts present is higher than in the Radstock Group. On
this evidence, THE FARRINGTON SERIES OF THE SOUTHERN AREA IS
REFERRED TO THE LOWEST GROUP OF THE RADSTOCKIAN SERIES, NAMELY,
THE KEELE GROUP.

The flora of the Farrington Series of the llorthern Aree con-
tains 38 Radstockian, 23 Yorkian (and Lanarkisn) and 14 doubtful
or non-zonal species. Although the Radstockian species again
preponderate, they are usually rarer than in the Southern Area,
while the proportion of Yorkian species is greater. The floras
includes several species which are unknown from the Radstock
Group or from the Farrington Series of the Southern Area. The
rare occurrence of a number of Radstockian plants and the appar-
ent absence of others, combined with the presence of a fairly

high proportion of Yorkian species, indicate that these beds
belong to the Transition or Staffordian Series, and THE
FARRINGTON SERIES OF THE NORTHERN ARFA IS REFERRED TO THE
UPPERNOST OR NEWCASTLE-UNDER-LYME GROUP OF THE STAFFORDIAN
SERIES, [Reference to columns 4 and 5 of Table I, in which

these floras are compared with those of the Keele and Newcastle-

under-Lyme Groups as developed elsewhere, lends support to the

above determinations.

(3) THE CENTRAL AREA OF THE COALFIELD.
In Table II, hergéiven. are shown the floras of the Broad
Oak Colliery;'Pensford, and the Bromley Colliery, near Pensford.
The fourth é;d fifth columns show which of the plants have been
recorded elsewhere from the Staffordian Series and from the

Newcastle-under-Lyme Group of that Series respectively.
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TABLE II - FLORA OF THE CENTRAL AREA. .
' aliordilan [Newcastle
|Pensford Bromley|Zone Series, Group.
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Table II, (contd.)
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Pensford |Bromley|Zone Series. Group.
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The Pensford flora includes 28 Radstockian and 18 Yorkian

(and Lanarkian) species, while the Bromley flora contains 20 Rad-

stockian and 15 Yorkian (and Lanarkian) plants.

Although, at

both pits, all the common species present are Radstockian, the

characteristic assemblage of that division is, as a whole, absent.

(Bnly 8 species of Pecopteris occur at Pensford, and 6 at Bromley,

end all are infrequent or rare, whereas in the Radstockian Series

the genue is richly represented and seversal species are character-

istically common.

Many other typical Redstockien plants are ab-

sent from the Pensford and Bromley floras.)

Though the Yorkian species present are'comparatively few and of

rare occurrence, the majority of these plants have never been re-

corded from the Radstockian Series.

Thus, at Pensford and Bromley

the floras are predominantly, though not characteristically, Rad-

stockien, and these Coal lieasures must be classed with the

Staffordian Series.

The next consideration is to which Group of the Staffordian

Series the beds belong.

As the proportion of Yorkian plants is

small, while all the common species areﬂRadsfockian, the uppermost

Group is indicated, and THE COAL MEASURES WORKED IN THE CENTRAL
AREA OF THE CQ_ALEI_ED AT PENSFORD AND BROMLEY ARF REFFRRED TO THE

NEWCASTLE-UNDER-LYME GROUP OF THE STAFPORDIAN SERIES.

Reference

to columns 4 and 5 of Table II (above) shows that almost the
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¥ Recorded from the Newcastle-under-L
See Flora of

in the present work.
Northern Area, p. 15.)
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entire flora of the Central Area has been recognised previously
from the Steffordian Serieg, and the bulk of it from the New-
castle-under-Lyme Group, thus justifying our determination.

On the floral evidence it is probable that certain of the

lower Farrington seams are worked at Pensford and Bromley.

(4) THE NEW ROCK AND VOBSTER SERIES.

The New Rock and Vobster Series were referred by Kidston'

to the Transition (= Staffordian) Series.

Table III, below, gives the known flora of these rocks, which
has been considerably increased in the present work. In the
second and third columns are shown those plants which are also
found elsewhere in the Staffordian Series and in the Blackbana

Group of that Series respectively.*

TABLE II1 - THE FLORA OF THE NEW ROCK AND VOBSTER SERIES.

Staffordian [Blackband
Zone Series. Group
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