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Fig. 3.1

BRACHIOPOD DEFORMATION

UNDEFORMED BRACHIOPOD

NARROW NARROW OBLIQUE BROAD BROAD
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Fig. 3.2 UNIAXIAL DEFORMATION
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PLAN VIEW OF BEDDING
PLANE WITH BRACHIOPOD
VALVES AND DISARTICULATED
CRINOID COLUMNALS

PRETECTONIC COMPACTION OR DIAGENETIC DEFORMATION

(UNIAXIAL DEFORMATION)
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Fig. 3.3 BIAXIAL DEFORMATION
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Fig.34 TRIAXIAL DEFORMATION
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' GENERAL STRUCTURAL MAP
OF SNOWDONIA

Fig 3.14

*7 ] CALEDONIAN GRANITE AND AUREOLE - TREMADOC THRUST
- . B-ARDDU SYNCLINE

CAMERIAN ORDOVICIAN AND SILURIAN
C-DOLWYDDELAN SYNCLINE

Y,', | URICONIAN AND ARVONIAN D - SNOWDON SYNCLINE
£ -YNYSCYNHAIARN ANTICLINE
/ SYNCLINE
F-LLYWD MAWR SYNCLINE
/'/ ANTICLINE G -IDWAL SYNCLINE
» ‘ '
y)' THRUST : H-CWM TRYFAN ANTICLINE
5 Miles . J-CAPEL CURIG ANTICLINE

K-MOEL ODU SYNCLINE

{after Shackleton 1954) K'-GWYNANT SYNCLINE
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Fig.3.21
GRAPH TO SHOW & (ANGULAR SHEAR SIRAIN)

AGAINST o (ORIENTATION ANGLE )

i8¢

THE GRAPH SHOWS VARIATION IN ANGULAR SHEAR
STRAIN WITH CHANGE IN ORIENTATION ANGLE
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Fig.3.22 7O SHOW THE CRIENTATION OF THE STRAIN ELLIPSE WITH RESPECT T0
THE DEFORMED "BRACHIOPODS"

ZA = -17-5°
ZB = +TN5°

s 7

AB = ARBITRARY LINE
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Fig. 3.23
BRACHIOPOD ORIENTATIONS AND HOW THEY GOVERN THE SIGN AND

MAGNITUDE OF £ B (ANGLE BETWEEN THE MEDIAN LINE AND AB)

A )/ a) negative acute - g
/
/
i 8
/
HINGE
A \MEDIAN
. b) negative obtuse - B
\
A N\

¢) positive

Qcute - p

HINGE

d) positive obtuse. - B
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Fig. 3.24
TO ILLUSTRATE HOW THE HINGE AND

MEDIAN LINE ORIENTATIONS ARE
PROJECTED THROUGH THE CENTRE
OF THE STRAIN ELLIPSE

difec/fbﬂ MEDIAN

HINGE

ORIGINAL CIRCLE
{assuming no
volume change)

STRAIN ELLIPSE

y
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le,

4

le, = projected length for hinge line

yZ = hinge line direction within ellipse
mn= median line direction within ellipse
le; = projected length for median line

lo = original length (circle radius)



Fig.3.25 TO SHOW THE METHOD FOR PLOTTING THE HINGE LINE DIRECTION

yz IS THE PROJECTED HINGE LINE

DIRECTION FOR "BRACHIOPOD" 1 A
WITHIN THE ELLIPSE.

oz(=oy) IS THE PROJECTED LENGTH

FOR THE HINGE-LINE AND IT IS

THIS LENGTH WHICH IS MEASURED

FOR "BRACHIOPOD" 1,

FOR 1,0¢= +20°
(see table 3.1)
[Aq = '17'5° o<
ZA1= ’71‘5° A1
{see text)
4
4 .
axis of
max.
elongation
STRAIN ELLIPSE 18011 < s of hax
AB = ARBITRARY LINE shortening
8
\4
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Fig.3.26 TO SHOW THE METHOD FOR PLOTTING THE MEDIAN LINE DIRECTION

mn IS THE PROJECTED MEDIAN LINE

DIRECTION FOR “BRACHIOPOD' 1

WITHIN THE ELLIPSE.

on(=om) IS THE PROJECTED LENGTH

FOR THE MEDIAN LINE AND IT IS

THIS LENGTH WHICH IS MEASURED A
FOR "BRACHIOPOD' 1.

FOR 1, = -41°
(see table 3.1)
ZA = -1758°
ZA = +N18°
{see text)

axis of
max. |
elongation
B
STRAIN ELLIPSE 1-80:1
AB = ARBITRARY LINE
< - >
axis of max.
shortening
v
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Fig.3.27 TO SHOW THE PROJECTED HINGE LINE DIRECTIONS WITHIN THE
STRAIN ELLIPSE
axis of A
max.
elongation
17 %
13,7
2 8
< ; > 12 15
axis of max.
shortening
9 1
5 1
10
6
v
18 .
/16
/k
3 — —
3
4
16
18
6
10 5
1l‘I
9
2 12
15 8
713
% 17
STRAIN ELLIPSE 180:1
AB - ARBITRARY LINE
10 - SPECIMEN NUMBER
(see table 3.1)
B8
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Fig. 3.28 TO SHOW THE PROJECTED MEDIAN LINE DIRECTIONS WITHIN THE
STRAIN ELLIPSE '

A
axis of

max.
elongation

16 4 18

— > 06 g
axis of max. 1 9
shortening 1

15

14

12

STRAIN ELLIPSE 1.80:1
AB = ARBITRARY LINE
8 10 = SPECIMEN NUMBER
(see table 3.1)
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Fig.3.29  RELATIONSHIP OF STRAIN ELLIPSE TO ORIGINAL UNDEFORMED CIRCLE

EXTENSION
FIELD

SHORTENING
FIELD

‘ .
axis of
max.

b
elongq ion ] CIRCLE
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axis of max.
shortening

ELLIPSE

LINES OF NO FINITE
LONGITUDINAL STRAIN



Fig. 331 TO SHOW SEVERAL POSSIBLE SEQUENTIAL PROCESSES RELATING

PRETECTONIC COMPACTION, DECALCIFICATION AND TECTQONIC
DEFORMATION TO THE RESULTANT DISTORTED FOSSILS

ORIGINAL SHELLY MATERIAL
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RESULTANT DISTORTED DISTORTED FOSSIL
CAST/MOULD WITH ORIGINAL
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Table 3.1

Data relating to the practical method for deriving
the original dimensions of tectonically deformed
bilaterally syﬁmetrical fossils.

Key to columns.

- Brachiopod specimen number

- Length of the distorted hinge lines (mm.)

- Length of the distorted median lines (mm.)
Angle oC (degrees) |

- Angle Y  (degrees)

- Angle B  (degrees) .

- Length of the hinge line projection within the
ellipse (mm.)

O &\ H Y Q W &
'

H - Length of the median line projection within the
ellipse (mm.)
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31.0
35.0
22.0
23.5
29.0
27.0
40.0
25.0
31.0
28.0
31.0
4.5
39.0
40.0
34.0
24.0

12.0
10.5
13.5
12.5
12.0
12.0

9.0

9.5
11.5

- 11.5

11.5
9.5
8.5
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+2.5
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+21.5
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-41.5
+23
+163%

+3
+145
+44.5
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-159
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39.5
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20.25
39.0
26.0
53.0
48.0
41.0
26.5
39.5
46.5
52.5
55.0
45.5
31.0

46.7
39.2
55.0
54.75
48,35
49.85
32,7
39.8
45.9
49.95
48,45
29.55
38.7
30.5
42.1
53.85
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 Table 3.2

Calculations for the original lengths

of the deformed "brachiopods"

Specimen 1

Specimen 2

Specimen 3

Specimen 4

Specimen 5

Specimen 6

Specimen Z

Specimen 8

Specimen 9

Specimen 10

40.25

39.5

40.25

48.0
40.25

30.0

40,25

30.25

40,25

39.0

40,25

36.0
40,25

53.0
40.25

48,0

40.25

41,0

40.25

36.5

x 31.0
x 35.0
x 22.0
x 23.5
x 29,0

x 27.0

X 35.0

x 31.0

x 28,0

400

of the hinge

i
n
L ]

mm .

= 22.22 mm,

31.27 mm.

2

0.19 mm,

30,38 mm,

E;

3
5

lines



Specimen 11

Specimen 12

Specimen 13

Specimen 14

Specimen 15

Specimen 16

Specimen 17

Specimen 18

LI-O.25 31.0

X = 1. mm,
36.5
40.25 + 34,5 = 29.86 mm,
46,5
40.25 x 39,0 = 29,90 mm,
52.5
£0.25 y 40,0 = 29.27 mm.
55.0
40.25 34,0 = 30.08 mm,
45,5 '
40.25 + 240 = 31.16 mm,
31.0 ’
40.25 y 39,5 = 29.17 mm.
54,5
40.25 3.5 = 31,01 mm.

Mean 30 . 27 mm,
Standard Deviation 0.81
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Table 3 . 3
Calculations for the original lengths of the median lines

of the deformed "brachiopods"
Specimen 1 40.25

X 12.0 = 10.24 mm,
46,7
Specimen 2
= 40,235 4 0,5 = 10.78 mm.
39.2
Specimen
24025 4 455 = 9,88 mm.
55.0
ecimen 4
Specimen 3 49,25 12.5 - 9.19 mm.
54,75
Specimen 5
40,25 x 12.0 - 9,99 mm.
48,35 '
Specimen 6 _
2 40,25 x 12.0 = 9,69 mm.
49.85
Specimen 7
ﬁ X 900 = 11.08 mm.
3247
Specimen 8
S W05 ¢ g = 9.61 mm,
39.8
Specimen 9 40.25 .
* x 11.5 = 10,08 mm,

45.9

Specimen 10
A m.25 x 11.5 = 2.26 mm.

49.45
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Specimen 11

:

Specimen 1

[

Specimen 13

&

Specimen 1

Specimen 15
Specimen 16

Specimen 17

@

Specimen 1

30.0

30.0
40.25

53.45

Mean

11.5

9.5

8.5

7.0

10.0

13.5

8.0

13.0

9.87 mm,
Standard Deviation

403

8.84 mm,

9.47 mm.,
9.56 mm.
10,09 mm,

10.73 mm,

0.57
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DISCRIMINATION DATA FOR SELECTED DALMANELLID GENERA

TABLE 4.1
GENERA VALVE SHAPE | ORNAMENTATION VENTRAL BRAGHIOPHORES | FULCRAL PLATES | CARDINAL
i MUSCLE~FIELD PROCESS
COARSELY- CORDATE,

| UNBQUALLY | O S o Lones | PASES UNDI FFERENT--
DALMANELLA BICONVEX E, CONVERCENT ° | PRESENT TATED BILOBED
DALMANFLTA VALVE LESS EXTENDING

ONTO MEDIAN
CONVEX — BEYOND kb
VARIABLY ADDUCTOR
SULCATE 1 LOBES
COSTELLATE, | NARROWLY BI~ | oASHS SUEPAR= UNDIFFERENT~
DEEP PEDICLE |LOBATE. sSus- |ALLE TATED.

. UNEQUALLY LINE; SUPPORT- .
BANCROFTINA BICONVEX VALVE. SHALLOW |MEDIAN DIDUCTOR|py'ny anorir~ | RARE TRILOBED,
BANCROFTINA BRACHIAL VALVE, | LOBES EXTEND [0 PY ANCE MAY BE

AND HAS WIDE |BEYOND AbDucT- | - FISSURED
SULCUS OR LOBES ROM NOTOTH-
YRIAL PLATFORM
FINELY COSTEL- | BILOBATE, SUB- |BASES
| UNEQUALLy  |LATE. HIGH  |MEDIAN SLIGHTLY
. |VENTRAL UMBO. |DIDUCTOR LOBES |DIVERGENT -
HNELLITES BICONVEX GENTLY CONVEX, |EXTEND BEYOND, |RELATIVE To | SOMETIMES =~ )TbLFERIGNT
SULCATE BUT DO NOT THEIR TOPS s BILOBED
BRACHIAL VALVE |ENCLOSE
ADDUCTORS
COSTELLATE WIDELY CORDATE.,|BASES
O . NT--
SMALL VENTRAL |SUBMEDIAN DID- |GREATLY UNDIFFERD
UNEQUALLY  finpo, LESS UCTOR LOBES | DIVERCENT IATED.
ONNIE: . RARE BILOBED. MAY
DRNIELLA AND SENTLY | CONVEX, SULCATE |EXTEND BEYOND, |RELATIVE TO BE EXPANDED
BRACHIAL VALVE |BUT RARELY EN- |THEIR TOPS INTG. SEMI—
AND WIDE HINGE |CLOSE THE OVOLD STRUCTURE
LINE ADDUCTORS .

Data adapted from Williams & Wright (1963)



Fig. 5.1
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Fig 5.2 RANDOMLY ORIENTATED VALVES IN COARSE SILISTONES, AT LOCALITY 238 (SH 771557
REDRAWN FROM A PHOTOGRAPH 27), WEST OF BETWS-Y-COED
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PLANAR FAUNAL OCCURRENCE TYPE

LATERALLY CONTINUOUS SHELLY HORIZONS

. Fig. 5.3

WEE, WOy 9D

WY A

MG /f//
//// 0; \

LN \

N\ ,%5 /wu
() ) O

O SW

C:_ w: \cx

3D SCHEMATIC REPRESENTATION SHOWING SHELLY HORIZONS
AND THE FORMATION OF A THICK SHELLY HORIZON BY

THE COALESCENCE OF TWO THINNER HORIZONS.
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Fig. 5.4

a) LENTICULAR SHELLY CONCENTRATIONS
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b) SHELLY HORIZONS DEFINING THE BASAL FORESET
BEDS OF TROUGH CROSS-BEDDED UNITS
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Fig. 55 LIFE ORIENTATION (OBOLIDS)

L oo

a) NORMAL VIEW OF OBOLID IN RETRACTED POSITION IN BURROW
b) NORMAL VIEW OF OBOLID IN FEEDING POSITION IN BURROW

c) EDGE VIEW OF OBOLID IN FEEDING POSITION IN OBLIQUE BURROW
d) EDGE VIEW OF OBOLID IN FEEDING POSITION IN BURROW
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PREFERRED VALVE ORIENTATIONS
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Fig.6.
TO SHOW THE RELATIONSHIP BETWEEN SEDIMENT TYFE AND COMMUNITY
COMPOSITION :

'..‘-:--:B--E-Nf;i.'l-éf-.-CdM&GN.i:I:.Y' PRI MR DL AR .'
SN AR I

//////////é//% /,’,
M
74
ZZ ///////ZZZQV’j;Z/ //347 R
Tl ////%///2/ —~
s
# Domirant community ////Z, MUDS

The numbers'on the dlagram refer to lateral sampling

points.

The relative distribution and abundance of the communities

at each of the points is given below.

1l - # Community A - Represented by abundant low order
| (characteristic) and less frequent
high order succession species.
Community B -~ Represénted by very rare intergrading

species (ubiquitous ? or low order
successiocn species).

2 - % Community A - Represented by moderately abundant
low order and rare high order

succession species, some of those

411



Community B

Community A

Comnmunity B

Community A

Community B

from 1) being absent.

Represented by frequent low order
(intergrading) and very rare high
order (intergrading) succession
specles.

Represented by frequent low order
(characteristic and intergrading)
and very rare high order succession
Species.

Represented by moderately abundant
low order (characteristic) and rare
high order succession species,
Represented by very rare intergrading
species (ubiquitous ? or low order
succession species).

Represented by abundant low order
(characteristic) and less frequent

high order succession species.
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Fig. 6.2
X MODEL TO SHOW SEDIMENT - COMMUNITY INTER-RELATIONSHIPS AND HOW _THIS
EFFECTS INTERGRADATION OF COMMUNITIES

NI A A A A S PN . R >
RO A aR
......

* DINORTHIS COMMUNITY

. H
i

oL
e, ve n
DA 3 e

.fTigzﬂgﬁfﬁﬁ--u-:‘v ”::},?.1
22, e DALMANELLID-SOWERSY, AR s:
2 22 5 g MEGACOMMUNITY o S S
A S N RN RSP RS R,

m
g. . ..
Qﬂ%ﬂé}.

7, S

N

* Dominant Community

The numbers on the diagram refer to lateral sampling
points, the analyses of which are given below.

Only characteristic species are considesred.

1 - * Dinorthis community
Dinorthis 30%; Macrocoelis 25%; Salonia 15.5%;
Reuschella 7%; Rafinesquina 6%
Intergradation

a) Dalmanellid - Sowerbyellid "mega" community
dalmanellids 6%; sowerbyellids 6%;
triplesiaceans L%; '
Broeggerolithus 0,5%

Crinoids/bryozoé - very rare
2 - # Dalmanellid - Sowerbyellid "mega" community

sowerbyellids 32%; dalmanellids 30%; (Dalmanella 2%;




Howellites 1%;) triplesiaceans 6%; Levntaena 2%;
a

Horderleyella 2%; Kjaerina 1%; Broegserolithus 0.8%;

Calymene (s.l.) 0.7%; Brongniartella 0.3%;

isotelinids 0,2%; Tallinnella 1%; bellerophontaceans
1%;
Tentaculites 2%

Intergradation

a) Dinorthis coﬁmunity |
Macrocoelia 10%; Dinorthis 5%; Reuschella 3%;
Rafinesouina 2%;

Crinoids/bryozoa - frequent

Dalmanellid - Sowerbyellid "mega" community

sowerbyellids 45%; dalmanellids 2.%; (Howellites 3%;

Dalmenella 1%;) Paracraniops 5%; Kiaerina U4%;

/s

Horderleyella 3%; triplesiaceans 2%; Leptaena 2%;

Broegperolithus 1%; Calymene (s.l.) 0:9%;
Brongniasrtella 0,7%; isotelinids 0.7%; Kloucekia 0,6%;
proetids 0.1%; Tallinnella 2%; ambonychiaceans 1%;
pteriomorphians 1%; pleurotomariaceans 1%; |

Tentaculites 2%;

Intergradation
a) Dinorthis community

Macrocoelia 2%;
b) Sericoidea community

Sericoidea 1%; Onniella 1%

Crinoids/bryozoa abundant

Sericoidea community

Sericoidea 75%; Onniella L%; Amgzx 0.4%;



Intergradation
a) Dalmanellid - sowerbyellid "mega" community

dalmanellids 10%; (some probably being Onniella);
sowerbyellids L%; Horderlevella 1%;
Broeggerolithus 0,7%; Calymene (s.1.)0.7%;
isotelinids 0.2%; Tallinnella 3%;
Tentaculites 2%;

b) Dirorthis community
Rafinesguina 1%

The above percentages are generalised but are based on

results from the evaluated assemblages,

The sediment grade and "environmental energy" decrease,
with concomitant decreases in water turbulence and
sedimentation rates, from the Dinorthis to the Sericoides
community. This does not necessarily imply a water

depth transition, although this may be the case in a fully

marine seguence.,



Table 6.1

To show the distribution of the major characteristic and
intergrading groups and genera within the proposed
Snowdonian benthic marine communities.

Kej to symbols used for genera distribution (after Johnson

1972).

Ch - Characteristic for a particular
community

Ji - Characteristic for a particular
community, but intergrades within other
communities

Ie - Intergrader from another community

U - Ubiguitous; not characteristic for any
particular community

Key to communities

- Sericoidea community

- Nicolella community
- Dinorthis community

-~ Dalmanellid - Sowerbyecllid "mega®
community

O Q W »

- Dalmanella community

F -~ Howellites community



CONLUNITIES

C

D

(e}

GENUS/GROUP

BRACHIOPODS

Cremnorthis sp.

Ch

Dalmanellids

Ch-I1

Dalmanella Sp.

Ch

Ch-Ii

Ie

Dinorthis sp.

Ie

Ie

Ie

Dolerorthis sp.

Horderleyella spe.

Ch-Ii

Ch-I1

Te

Howellites sp.

Ch-Ii

e

Ch-Ii

Kjaerina sp.

Ch-I1i

U

Leptaena sp.

Ch-Ii

C-Ti

Ie

Lentestiina sp.

Macrocoelia sp.

Ie

Ie

-l

Nicolella spe.

Ch-Ii

(}gre)

Ie

Je

Obolids(in life
position)

Ca

Not Directly
Associated

Onniella spe.

Ie

Ie

Orthambenites sp.

Ch

Protozyea sp.

Ch

Paracreniors sp.

Ch

Petrocrania sp.

Ch

Rafinesguina sp.

Ch~Ii

Te

Ie

Ie

Reuschella sp.

Ie

Ch-Ii

Ie

Ie

Ie

Rhactorthis sp,

Ch

Salonia sp.

Ch

Sericoiden sp.

Ch-Ii

Ie

Ie

Ie

417




1&5]

Skenidioides spe.

(%gre)

Te

Sowerbyellids

U

Ch-I1

Triplesiaceans

(Bicuspina sp.)

Ie

Ch-~Ii

Ch-Ii

TRILOBITES

Ampyx Sp.

Ch

Broeggerolithus sp.

Ch-I1i

Brongniartella sp,

Ie

Ch-Ii

Calymene sp.(s.l.)
(Flexicalymene sp,)

Ch-I1i

Chasmops spe.

(ggre)

~Estoniops sp.

Ch

Isotelinid
(Parsbasilicus sp)

Ch-T1

Kloucekia sp.

Ch

Platylichas sp.

Ch-Ii

Proetid
(Decoronroteus sp.)

Ie

Ch-Ii

Ch-Ii

Ie

Removleurides sp.

OSTRACODES

Tallinnella sSp.

Ie

Ch=-Ii

Ch-Ii

Ie

Zygobolbids
(Zygobolbina sp.)

Ch

Ch~-Ii

Ie
(rare)

Tetradells sp.

Ch

Ch-I1

(§§re)

BIVALVES

Ch-Ii

Ch

Anmbonychiaceans

Ch

Ch-Ii

Modiomorphids

Ch

u?

Nuculoids

Ch-Ii
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A B c D E F
Ptereineids - - - Ch Ch-Ii Ie?
Pteriomorphians - - - Ch U U
GASTROFODS - Ie Ie Ch-Ii U U
Bellerophontaceans - (;gre) Ie Ch-Ii U U
Pleurotomariaceans - (;gre) - Ch-Ii U U
OTHER GROUPS
CRINOIDS U 8) ] U U U
BRYQZOA U U U U U U
CYSTOIDS
(Haplosphaeronis sp.)- Ch - - - -
CYCLOCYSTOID
(Cyclocystoides sp) |- Ch - - - -
Machaeridian
lates
Lepidocoleus sp.) |- Ch-Ii| = I= Ie Ie
Coral(Favosites sp.) |~ Ch-Ii| Ie (Egre) U U
Tentaculites sp. Ie Te - Ch-Ii Ie Ch-I}i
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TPable 6.2 The composition and types of genera/groups in the
Sericoidea community

*Sericoidea Ch - I1
*Onniella Ch - In
Avpyx Ch
Remopleurides Ch
Dalmanellids U
Horderleyella Ie
Rafinesquina ' Ie
Sowerbyellids U
Broeggerolithus U
Calymene s.l.

(Flexicalymene) U
Isotelinid

(Parabasilicus) Ie
Tallinnella Ie
Tentaculites Ie
Crinoids U
Bryozoans U

Fine grade siltstones
Low faunal diversity

Low energy, offshore environments '

* Major elements

See tableb.] for key to symbols used for genera/group
distribution (after Johnson 1972) '

Bivalve population (Pickerill 1974)

*Nuculaceans
*Anmbonychiaceans

*Tallinnella
Parabasilicus

Trinucleids
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Gastropods
Orthoconic cephalopods

Fine grade siltstones
Low faunal diversity

Low energy, offshore environments
* Major elements

See table 6.1 for key to symbols used for genera/group
distribution (after Johnson 1972)
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Table6.3 The composition and types of genera/groups in the

Nicolella community

*Skenidioides Ch - Ii
*Nicolella Ch - Ii
*Leptestiina Ch
*Dolerorthis Ch
*Protozyga Ch
Cremnorthis Ch
Orthambonites Ch
Rhactorthis Ch
*Estoniops Ch
Chasmops Ch (rare)
Platylichas Ch - Ii
Coral (Favosites) Ch - Ii
Cystoids (Haplosphaeronis) Ch
Cyclocystoids

(Cyclocystoides) Ch
Machaeridian plates

(Lepidocoleus) Ch - Ii
Dalmanellids U
Howellites Ie
Kjaerina Ie
Leptaena _ Ie
Macrocoelia Ie
Reuschella Ie
Sericoidea Ie
Sowerbyellids U
Triplesiaceans Ie
Broeggerolithus Ie
Brongniartella ' Ie
Calymene s.l.

(Flexicalzgene) U
Proetid (Decoroproteus) Ie
Nuculoids Ie
Bellerophontids Ie (rare)
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Pleurotomariaceans Ie (rare)

Tentaculites ' Ie
*Crinoids U
*Bryozoans U

Calcareous sediments of varying grade
High faunal diversity
Offshore environment

* Major elements
See tableb.] for key to symbols used for genera/group
distribution (after Johnson 1972)
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Table 6.4 The composition and types of genefa/groups

in the Dinorthis community

*Dinorthis Ch - Ii
*Macrocoelia Ch - Ii
*Salopia Ch
Petrocrania Ch
ﬁafinesquina , Ch - Ii
Reuschella | Ch - Ii
Dalmanellids , U
Sowerbyellids U
Triplesiaceans Ie '
Broeggerolithus ' 4]
Platylichas Ie (rare)
Bivalves Ie
Bellerophontids Ie

Coral (Favosites) Ie
Crinoids

Bryozoans

Medium - coarse sandstones
Moderate faunal diversity

High energy environment, inner sublittoral zone
* Major elements

See table 6.1 for key to symbols used for
genera/group distribution (after Johnson 1972)
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Table 6.5 The composition and types of genera/groups
in the dalmanellid-sowerbyellid "mega"

community

Dalmanella Ch
*Dalmanellids Ch - Ii
Horderleyella Ch - i
Howellites Ch - Ii
*Kjaerina Ch - Ii
Leptaena Ch - Ii
Obolids (in life position) Ch
Paracraniops Ch
*Sowerbyellids Ch - Ii
*Triplesiaceans (Bicuspina) Ch - Ii
*Broeggerolithus ‘ Ch - Ii
Bro artella Ch - Ii
*Calymene s.l. (Flexicalymene) Ch - Ii
*Isotelinid (Parabasilicus) Ch - Ii
Kloucekia Ch
Proetid (Decoroproteus) Ch - Ii
Tallinnella : Ch - Ii
Tetradella Ch
Zygobolbids (Zygobolbina) Ch
Bivalves Ch - Ii
Ambonychiaceans Ch
Modiomorphids Ch
Fuculoids Ch - Ii
Ptereineids Ch
Pferiomorphians Ch
Bellerophontids: Ch - Ii
Pleurotomariaceans Ch - Ii
Tentaculites Ch - Ii
Dinorthis Ie
Macrocoelia Ie
Nicolella Ie (rare)
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Onniella Ie

Rafinesquina Ie
Reuschella Te

Coral (Favosites) Ie (rare)
Machaeridian plates

(Levidocoleus) Ie
*Crinoids U
*Bryozoans U

Medium/coarse grade siltstones - fine grade sandstones

Medium - high faunal diversities

Outer sublittoral zone (subject to periodic fluctuations

in sedimentation rate, clastic input and energy levels)

* Major elements

See table 6.1 for key to symbols used for genera/group
distribution (after Johnson 1972)
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Table 6,6 The composition and types of genera/groups in the

Dalmanella community

*Dalmanella Ch - Ii
Horderleyella Ch - Ii
Leptaena Ch - Ii

*Triplesiaceans (Bicuspina) Ch - Ii
Proetid (Decoroproteus) Ch - Ii

*Tallinnella Ch - Ii
Tetradella ' Ch - Ii
Zygobolbids (Zygobolbina) Ch - Ii
Ambonychiaceans Ch - Ii
Ptereineids Ch - Ii

*Dalmanellids U
Dinorthis Ie
Howellites Ie
Kjaerina , U
Macrocoelia Ie
Nicolella Ie (rare)
Onniella Ie
Paracraniops U
Rafinesquina Ie
Reuschella Ie
Skenidioides Ie

*Sowerbyellids U
Broeggerolithus U
Brongniartella Te .

Calymene s.l.

(Flexicalymene)
Isotelinid (Parabasilicus)

Kloucekia
Bellerophontids
Pleurotomariaceans
Coral (Favosites)

CSGCSC:‘F;CS
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Tentaculites Ie
Machaeridian plates

(Lenidocoleus) : Ie
*Crinoids U
*Bryozoans U

Fine grade sandstones '
Medium - high faunal diversities

Outer sublittoral zone
* Major elements

See table 6.1 for key to symbols used for genera/group
distribution (after Johnson 1972)
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Table 6.7 The composition and types of genera/groups in the
Howellites community '

*Howellites Ch - Ii
Brongniartella Ch - Ii
*Isotelinid (Parabasilicus) Ch - Ii
Tentaculites Ch - Ii
*Dalmanella Ie
Dalmanellids . U
Dinorthis Ie
Horderleyella TIe
Kjaserina U
Leptaena Te
Nicolella Ie (rare)
Onniella Ie
Paracraniops U

R s a Te
Reuschella Ie
Sericoidea Ie
Skenidioides Ie
Triplesiaceans (Bicuspina) Ie
Broeggerolithus U
Calymene s.l.

(Flexicalymene) U
Kloucekia U
Proetid (Decoroproteus) Ie
Tallinnella Ie
Tetradella | Ie (rare)
Zygobolbids (Zygmobolbina) Ie (rare)
Ambonychiaceans Ie (?)
Modiomorphids U (?)
Fuculoids U
Ptereineids - Ie (7)
Pteriomorphians U
Bellerophontids U

429



.

Pleurotomariaceans U
Coral (Favosites) U
Machaeridian plates
(Lepidocoleus) Ie
*Crinoids U
*Bryozoa U

Medium - coarse grade siltstones

Medium faunal diversity

Outer sublittoral zone (slightly more offshore than the
Dalmanella community)

Major elements

See table6. for key to symbols used for genera/group
distribution (after Johnson 1972)
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Fig. 7.1

'GE:QN_ET?AL STRATIGRAPHY FOR THE CAPEL CURIG AREA

NOT DRAWN TO SCALE

CAPEL CURIG WEST (from

Francis + Howells 1873 and
Willlams 1822)

]

IRREGULAR ..
BASE

.......

RACKS |
MEMBER

IRREGULAR |
BASE

.......
......
.......

CAPEL_CURIG EAST (adapted from the Geological
Survey of Great Britain, Special Sheet SH 75
Capel Curig and Betws-y-Coed, 1:25000)

BASE OF LOWER CRAFNANT VOLCANIC
SILTSTONE (unit t) FORMATION

------

RHYOLITIC TUFF (umt r)
SANDSTONE (unit p)

BASIC AGGLOMERATE (unit q)
-RHYOLITIC TUFF
T STONE umt n

NDSTONE (unit m)
RHYOLITIC TUFF (unlt l)

CEFN-Y-CAPEL SILTSTONE (unit k)

......
......

-----
-----
.....

unit o)

.....

CEFN-Y-CAPEL SILTSTONE (unit k)
SANDSTONE (unit | )

DYFFRYN MYMBYR TUFF (unit 1)
DYFFRYN MYMBYR SILTSTONE (unit h)
RACKS TUFF (unit g)

| SILTSTONE (unit f)

UPPER RACKS SANDSTONE (unit e)

MIDDLE RACKS SILTSTONE (unit d)

LOWER RACKS SANDSTONE (unit ¢)

GARTH TUFF (unit b)

GARTH SANDSTONE (unit a)
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Fig.7.22
Key to faunal abbreviations as used in fig.7.2

DAL -~ Dalmanellids

DIN - Dinorthis sp.

MACRO - Macrocoelia sp.

RAM BRYZ .- Ramose Bryozoan fragments
SAL - Salopia globosa (Williams)
SOW - Sowerbyellids
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Fig. 7.2

T0 SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE CAPEL CURIG
STRATIGRAPHICAL SUCCESSION

NOT DRAWN TO SCALE CAPEL CURIG EAST

unit t
T unit s

Avavﬁ unit r
DINORTHIS (WITH DOMINANT  [2SXS¥R23{ sow'/DIN {155)
INTERGRADING SOWERBYELLIDS unt q

unit o
V| —
DINORTHIS Gt = =53 DN (152)

DALMANELLID-SOQWERBYELLID |>5¥* ~222) SOW / DAL / DIN (151)

CAPEL CURIG WEST

D i e
unit k
B eV i X

DALMANELLID-SOWERBYELLID [RSYZ2%01 DAL / SOW (149,150 )

| unit i

unit |

NN AL unit f
DINORTHIS 332231 MACRO/SAL /DAL /DIN (144A, 1448, 145)
DINORTHIS [=4734325%4 SAL / DIN / DAL / MACRO (129)

DALMANELLID - SOWERBYELL 1D === =204 DAL / SOW / MACRO /DIN (143D)

DALMANELLID- SQWERBYELLID (222227271 pAL /SOW / DIN / RAM. BRYZ (143C)

DINORTHIS |~~~~~~v~1 MACRQ / SAL/ DIN / DAL (%] A 4B, 13B) -

DINORTHIS ? [M~~v~~~wn| NOT SAMPLED
- unit ¢

DINORTHIS  [rcowaaval MACRO (143A)

unit b
LA A
unit a
MAJOR MARINE BENTHIC  “~~~~~~~ MAJOR FAUNAL COMPONENTS OF
COMMUNITY TO' WHICH ASSEMBLAGESS -GENUS GROUP
ASSEMBLAGES ARE UNDERLINED INDICATES DOMINANCE -
ASSIGNED. NUMBERS IN PARENTHESES

INDICATE FIELD LOCALITY NUMBERS,
SEE Fig.72aFOR KEY TO FAUNAL

ABBREVIATIONS,
KEY TO FAUNAL OCCURRENCE TYPES
A ~Aana~ PLANAR - VEX UP Qe
~nv TAARREN SN R %) RANDOM
—~ . ~~~  LATERALLY IMFERSISTENT LENTICULAR
ARt Ckfy%R?gﬁ%YgNUP A~ SHELLY GONCENTRATIONS - CONVEX

~~ UP VALVE ORIENTATION -
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.Fig.'l3 SOFT_SEDIMENT DEFORMATION STRUCTURES AS EXPOSED ON A
JOINT FACE WITHIN THE LOWER RACKS SANDSTONE, WEST
OF CAPEL CURIG -

1 Metre

NOTE THE SAND ROLLS IN THE MIDDLE OF THE EXPOSED
SEQUENCE, TRUNCATED BY AN OVERLYING EROSION PLANE.
NOTE ALSO THE SUBVERTICAL PIPE LIKE FEATURE AT THE
TOP OF THE EXPOSED SEQUENCE.

SEE TEXT FOR EXPLANATION,
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Fig. 7.7
T0 SHOW THE VARIATION IN DIVERSITY INDEX THROUGHOUT THE
SUCCESSIONS AT CAPEL CURIG

>CAPEL
CURIG
EAST

AN

CAPEL
>cume
WEST

«+— DIVERSITY INDEX

L) L) ¥ ) v

7 6 ] 4 3 2 1

O -
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Table 7.1
To show the stratigraphic distribution of fauna in the
Capel Curig area.

+ = present - = absent

Key to the respective stratigraphic horizons.
See also f£ig.7.1

Capel Curig West

A - Lower rart of the Lower Racks Sandstone (unit e)
(1ocality 143A)

B - Upper part of the Lower Racks Sandstone (unit c)

(localities 141A/B; 143B)
C - Middle Racks Siltstone (unit @) (locality 143C)

D - Lower part of the Urper Racks Sandstone (unit e)
(locality 143D)

E =~ Upper part of the Upper Racks Sandstone (unit e)
(localities 129; 1LLA/B; 145)

F - Cefn-y-Capel Siltstone (unit k) (localities 14%;150)

Carel Curig Fas+t |

G - Upper part of the Cefn-y-Capel Siltstone(unit k)
(locality 151)

Hd - Unit m (= Multiplicata Sandstone - Diggzens and
Romano 1968) (locality 152,although horizon not
sampled)

I - Unit p (locality 155)
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Dalmanellids'
Dalmanella sp.

Dinorthis cf.berwynensis
(WVnittington)of Williams

1963

Dinorthis cf.flabellum
(J.de C.Sowerby) of
Williams 1963

Dinorthis (Plaesiomys)cft.
multiplicata Bancroft of

Bancroft 1945

Dinorthis sp.
Harknessellids

Horderleyella spe.

Howellites spe.

Leptaena sp.

Macrocecelia expansa

ZJ.de C.Sowerby

Macrocoelis prolata
Williams

Macrocoelia spe.

Petrocrania sp.,

Plaesiomys sp.
Rafinesguina sp.

Reuschella c¢f.horderlevensis
Bancroft of Williams 1933

Reugchells sp.
Rostricellula sp.

Salopia zlobosa (Williams)
Salopia sp.

Schizophorella sp.

O]
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Sowerbyellids

Sowarbyella cf, soudleyensis

Jones of Williams 1S63

Triplesiaceans

Breoeggerolithus sp.

Brongniartella sp.
Calymene sp.(s.l.)

Isotelinids,gen.et sp.indet,

Platylichas sp.

Trinucleids,gen.et sp.indet

Tallinnellas sp.

Hollinaceans

Bellerophontics

Bivalves,gen.et sp.indet,

Corals (Favosites sp.)

FRAGLUENTAL REMAINS

Cyclocyclopa A
Cyclccyclopa Al
Cyclocyclopa B
Cyclocyclopa C
Cyclocyeclopa G
Cyclocyclopa J
Cyclocyclopa Jl
Cyclopentagonora A
Cyclopentagonopa B

Cyclopentagonopa C
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A B C DE F G H=*

Cyclopentagonopa D B T

Cyclepentastellatopa A . e e . e = -
Pentagonocyclopa B - 4+ f = e = e -
Pentagenccyclopa D - = 4 = = = = -
Pluricolumnals - - = e = o= -
Echinoderm plates - o m wm e e -
Ramose Bryczoan fragments - o g = g e e -
Circular bryozoa - e = w4 e e -
Pinnatel T
Pinnatez -
Cirrals , T N
Lepidocoleus sp. - . = = 4 h = -
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Table 7.2

TO SHOW THE AGE RANGE OF CERTAIN GENERA AND SPECIES IN THE CAPEL CURIG SUCCESSIONS

STAGES OF

THE |Macrocoelia | Salopia | Dinorthis Dinorthis (Plaesiomys) | Dinorthis | Reuschellg | Reuschellg Horderleyella| Petrocrania | Howellites
CARADOC |expansa | globosa | berwynensis | multiplicata flgbellum | sp. horderleyensis | sp. Sp. Sp-_

{U. LONGVILLIAN

L. LONGVILLIAN

NN

NN

ouDLEVAN \\\:\\\\\\\\\ SR \\\\\\'\\\\\\ ‘\\\\\\ TR
HARNAGIAN PO\ , \\\\\ &\\\\\ | .
COSTONIAN ! \ N AN




Fig. 8.1
TC)g SHOW THE GENERAL STRATIGRAPHY FOR THE MOEL HEBOG AREA

NOT DRAWN TO SCALE
(ADAPTED FROM SHACKLETON (1959)

TOP NOT SEEN
UPPER RHYOLITIC

e TUFF (unit o)
UPPER BASIC TUFF
lm: (un" f\) .
4 MOEL YR OGOF
4 BASALTS {unit m)
MIDDLE BASIC
TUFFS (unit 1)
BASALTIC
0 BASIC/| o " SNOWDON
GENERAL STRATIGRAPHY R i gl AGGLOMERATE (unit ki > VOLCANIC
FOR_THE WESTERN _FART S 0% SERIES
TH MQOE H 0 AREA /\l:‘:;t\f:‘l\r)l\—,,ll\l: bLOWER RHYOLIY’C
NOT DRAWN TO SCALE :.2%/',‘\'1’\\*5}‘,)) TUFE {unit i)
A2 \’\/ 12y
{ADAPTED FROM SHACKLETON (1359)
’//'“‘//f
PITTS HEAD RHYOLTE // {unit h)
GROUP {unit h) , 2 {
% § GORLLWYN GRIT
4 {unit g)
GORLLWYN SLATE
{unit )
PORTREUDOVN Tl { PREN -TEG GRIT 8 sAFON
SLATE SSal 1 lunit e) .
{unit d) ' N
PORTREUDDYN
AN SLATE {unit &)
L2111 N
TAN-YR-ALLT | N <
SLATES (unt b)
Y GLOG VOLCANIC
T GROUP (unit ¢)
TAN-YR-ALLT
SLATES (unit b) LOWER
> GLANRAFON
—————— 8EDS
9,
a3
2 o |TYDOYN-DICWM
QLI 8ECS (unit a)
ay
e ——————— ] >
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Fig.8.2a

Key to faunal abbreviations as used in fig.8.2

AMPYX
B.BAS
BROEGG
CALY
C.PELT
C.SCH

C.GROUPS 1 & 3

CRAN
DAL
DOL

F.(R.)PUS

GAST
HORD
INARTIC’
KJ
NIC
OGY
ONN
ORTH
OST
PA
PARA

Ampyx sp.
Balacrinus basalis (M'Coy)

Broeggerolithus sp.

Calymene sp. (s.l.)
Climacograptus peltifer Lapworth

Climacograptus scharenbergii Lapworth

Climacoéraotus Groups 1 and 3

(Elles & Wood 1901 - 1918)

Craniopsids
Dalmanellids
Dolerorthis sp. (duftonensis prolixa

Williams)

Flexicalymene (Reacalymene)pusulosa
(Shirley)

Gastropods,gen.et sp.indet,

Horderleyella sp.
Inarticulate brachiopods,gen.et sp.indet,

Kjaerina sp.

Nicolella actoniae obesa Williams

Ogygiocaris sp.
Onniella sp.

Orthambonites sp.

Cstracodes, gen.et sp.indet,

Parabasilicus sp.

Paracraniops sp.
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RAM BRYZ - Ramose bryozoan fragments

REMO - Remopleurides sp. (colbyi Portlock)
REUS : - Reuschella sp. |
SERI - Sericoidea sp.

SoW - Sowerbyellids (Sowerbyella sp.)

TEN ‘ - Tentaculites sp.
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Fig. 82

TO_SHOW FAUNAL COMPOSITION AND DISTRIBUTION COMMUNITY DISTRIBUTION AND FAUNAL

QCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATIGRAPHIC SUCCESSION OF THE MOEL

HEBO0G AREA

NCT DRAWN TO SCALE -
THE VERTICAL THICKNZSS
OF SOME OF THME

FOSSILIFEROUS UNITS HAS

BEEN GREATLY EXAGGERATED-

INDIVIDUAL UNIT NOMENCLA-~
TURE AS IN Fig. 81

NICOLELLA

NICOLELL A /HOWELLITES B

DALMANELLID- SOWERBVELLID

DALMANELLID
SOWERBVELLID
(HOWELLTES ?)

SERICOIDEA

DALMANELLID - SOWERBYELLID
(HOWELLITES )
SERICOIDEA

MAJOR MARINE BENTHIC
COMMUNITY TC WHICH
ASSEMBLAGE IS ASSIGNED

AN
=S LR
~ At Ve 4Ny
LA 1 I

[RCP
eV ML By

ol

o
-

h

9

AL BQISINILISVUY

bwtong et AL 0]
L aACRU R
Sladd et Ok

AT

2023y AT

-'1_—,’,'( T Ty
S S erdll ’.'\'asl.‘tﬂ

b2 21
ettt calityal X

d
Z
(4
b
X LT XS PP POy
s
a3
i—d
..... -

KEY_TO FAUNA| URENCE TYFE

e AN
‘\"Evb"u‘.&

RANDOM VALVE ORIENTATION

LENTICULAR SHELLY CONCENTRATION -
PREDOMINANT CONCAVE - UP VALVE
ORIENTATION

LENTICULAR SHELLY CONCENTRATION -
RANDOM VALVE ORIENTATION

aemnow PLANAR OCCURRENCE TYPE « MIXED
RITTRT VALVE ORIENTATION

reow
SYwwww
v wy

P
(3o BN
i)y
Y oo

UNIT J - NIC/DOL /SOW/ORTH {SHACKLETON COLLECTION -
DOL/SOW/ DAL /TEN/ LOCALITIES 864/1151) -M
REUS/INARTIC/ KJ (17/121) - L

SOW/KJ /DAL /PARA /BROEGG/ FiRIPLS (91) - K

SOW/DAL/TEN/GAST/KI/BROZCG/PA/CALY (255) « J
SOW/DAL/KI/GAST/BROEGG/PA/CALY (£7/53/PA4) = |
SOW/PARA/BROEGG (58/256) - H

PARA /DAL fSERI/SOW/TEN/BROEGG/PA/CALY (IR A) -G

SOW/GAST/PARA/DAL/BROEGG/CALY (54/55/56/59/PA3) = F

PARA/DAL/SOW/TEN/SERI/BROEGG/PA/CALY/B. BAS/

SQW/DAL /CRAN/BROEGG/ . RAM, BRYZ (12)-E
Y/PA (PAI/PA2) - D

SERI/SOW (61) - C

SOW/SERI/OST/DAL /HORD/BROEGE/PA (111/1MA) - B
SERI/DAL/ONN/BROSGG/CALY/AMPYX/REMO (LA/7/8) = A

]

MAJOR FAUNAL COMPONENTS OF ASSEMBLAGES -
DOMINANT GENUS/GROUP UNDERLINED - NUMBERS IN
PARENTHESES REFER TO FIELD LOCALITIES - LETTERS
REFER TO COLULLUMNS IN TABLE, SEE Fig 8.2a FOR
KEY TO FAUNAL ABEBREVIATIONS, .

C. PELT/C. SCH/C.GROUPS 1+3/0GY (40)
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Fig. 8.3
0 _SHOW_THE GENERALISED SEQUENCE WITHIN THE

Y GLOG_ VOLCANIC GROUP_AS

DEDUCED FROM_OUTCROPS TO THE NORTH OF Y

FEDW_(SH 55704140)

SEDIMENTARY
FEATURES
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/4
AGGLOMERATIC UNIT FINES UR [
SLATE CLASTS DECREASE IN
ABUNDANCE VERTICALLY.
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DECREASES UPWARDS,
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TUFFACEQUS RIBS
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o ———; —

"' “‘_"-.-“
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-20 m,
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2-3m,
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SCALE
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Fig. 84

TO_SHOW TwWQ POSSIBLE MODELS FOR_THE AGE RELATIONSHIPS OF THE
PITTS _HEAD RHYOLITE GROUP AND THE LOWER RHYOLITIC TUFF IN _ THE
MOEL HEBOG AREA

MODEL 1 NOT TO SCALE MODEL 2
i
E
UPPER
S UPPER
LONGVILLIAN ® LONGUILLIAN
\
)
e
LOWER 2 /7] 2 [LOWER
LONGVILLIAN % ' / LONGVILLIAN
L 3
UPPER
o8 L
CARADOCIAN STAGES CARADOCIAN STAGES
' TOTAL TIME PERIOD
|
| MDDLE BASIC TUFF /// REPRESENTED. B
j LOWER BASIC TUFF // THE INTRA- PITTS
_ HEAD CONGLOMERATE
vviqalk BASALTIC AGGLOMERATE

LOWER RHYOLITIC TUFF

N,
0
~

e

(F77777n, UPPER PITTS HEAD FLOW
paTS 253257 hy INTRA PITTS HEAD CONGLOMERATE
SESS#M 772" ihy LOWER PITTS HEAD FLOW
7/77,7)hy BASAL UNWELDED TUFF

GLANRAFON [ [
BEDS [_

“1g GORLLWYN GRIT
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Table 8.1
To show the stratigraphic distribution of fauna within the
Glanrafon Beds and Snowdon Volcanic Group in the Moel

Hebog area.
+ = present ‘ - = absent
Key to stratigraphic horizons. See also figs.8.1,8.2

Glanrafon Beds

A - Lower part of the Portreuddyn Slate (unit 4)
(localities 44,7,8) |

B ~ Middle part of the Portreuddyn Slate (unit d)
(localities 111,1114)

c - Upper part of the Portreuddyn Slate (unit d)
(locality 61)

D,E,F - Lower parts of the Gorllwyn Slate (unit f)
(localities 54,55,56,59,112,PA1,PA2,PA3)

G - Middle part of the Gorllwyn Slate (unit £f)

(locality 112A)

H,I,J - Upper parts of the Gorllwyn Slate (unit f)
(localities 47,53,58,255,256,PA4)

K - Gorllwyn Grit (unit g) (lpcality 9l)

Snowdon Volcanic Group

L - Upper part of the Lower Rhyolitic Tuff (unit i)
(localities 117,121)

M - Lower part of the Lower Basic Tuff (unit 3)
(localities of Prof.R.M.Shackleton)
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BRACHIOPODS

Bancroftina spe.

Bicuspina sp.-immature
Craniopsids

Cremnorthis parva Williams
Dalmanellids

Dalmanellids (immature)
Dalmanella sp.,

D.cf.lepta(Bancroft) of Bancroft
1945

D.cf,modica Williams of Williams
1963

D.cf.salopiensis gregaria Williams
of Williams 1974

Desmorthis sp,
Dinorthis spe.

D.(Plaesiomys)cf.robusta Bancroft
of Bancroft 1945

Dolerorthis spe.



2SSy

D.duftoncnsis prolixa Williams

Eog;ectodonﬁa SPe
Hesperorthids

Heterorthis sp,
Howellites sp.

Horderleyella sp.

H.cf.plicata Bancroft of
Bancroft 1928,1945

Inarticulate brachiopods,gen.et
spe.indet,

Kiaromena sp,

Kjaerina sp.
K.bipartita (Salter)

K.aff,jonesi Bancroft of
Bancrof't 1929a

K.cf.hedstroemi Bancroft of
Bancroft 1929a

X.cf.horderleyensis Bancroft of
Bancroft 1929a

H
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K.cf.latericostata Bancroft .
of Bancroft 1929a

Macrocoelia sp.f

Nicolella actoniase obesa Willianms

Cbolids,gen.et sp.indet.

Obolid (Lingulella sp.
Onniella sp.

Q.cf.soudle%egsig(Bancréft) of
williems 1963

Orthambonites cf.cessata Williams
of Williams 1963

Q.cf.exogunctaté Williams of
Willlams 1974

Orthids,gen.et sp.indet.

Palaeoglossa sp.

cf.Palaeorlossa sp.of Williams 1974

Paracraniops sp.
Plaesiomyids

K

M
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Platystrophia sp.

Rafinesguina sp.

Reuschella sp.

R.cf,horderleyensis Bancroft
of Williams 1963 -

Rhactorthis cf.crassa Williams
of Williams 1963

Schizocrania sp,
Schmidtites sp..

Sericoidea sp.
S. abdita Williams
S.restricta (Hadding)

S.aff,gbdita Williams of
Williams 1962

S.aff.restricta (Hadding) of
Williams 1962

S.aff.gbdita Williams(cf.Chonetoidea

alpha Spjeldnaes of Spjeldnaes 1957)

§,spQ(cfgg,al ha Spjeldnaes of
Spjeldnges 19575

o)



Sesp.(cf.C.panma Spjeldnaes
of Spjeldnsaes 19577

Sesp.{cf.C.iduna Opik of
Spjeldnaes 1957)

Skenidioides Spe
Sowerbyellids

Strophomena sp.

S.cf.grandis(J.de C.Sowerby) of
Williams 1963

Strophomenids,gen.et sp.indete.
TRILOBITES

Ampyx sp.

A.cf,linleyensis Whittard of
Whittard 1955

Atractopysre sp.

k Broegperolithus sp.

B.broegrreri (Bancroft)

B.cf.broegperi(Bancroft) of
Dean 1960 )

I

¢

M
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B.cf.harnagensis Bancroft
of Dean 1960

B.cf.soudleyensis (Bancroft)
of Dean 1960

B.sp.(Group 2 - Dean 1960)
Brohgniartella SP.

B.bisulcata (1i'Coy)
B.minor(Salter)

B.cf.bisulcata(M 'Coy)of Dean 1961

Brongniartella sp.thoracic
segnents

Calymene sp.(s.l.)
Chasmops spe.

Encrinurid

Estoniops alifrons (M'Coy)
Flexicalymene spe.
E,(Reacalxmene)gusulosa(Shirley)

F.cf.acantha Bancroft of Dean 1963a

151

M
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«(R.)cfo.limba(Shirley)of

b
Dean 1663a

P.(R.)cf.pusulosa(Shirley)of
Dean 19G3a

cf.F.planimarginata(Reed)of
Whittington 1965

Isotelinids,gen.et sp.indet, '
Isotelinid librigenae
Isotelinid thoracic segments

Parabasilicus sp.

P.powisi(Murchison)
P.cf.rarstoni(Salter)of Dean 1963a
P.cf.powisi(llurchison)of Dean 1963a

Pesp.librigenae

Platylichas sp.
Proetids

Proetid librigenae

Pterygometopid cheek fraguent

¥

124
F3%

i
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Raphiophorids -

Remopleurides cf,colbyi Portlock
of Vhittington 1966

Trilobite thoracic scgments
Cstracodes

Hollinaceans

Primitia spe.

Sigmoopsids

Tallinnella sp.

Bivalves,gen.et spe.indet.

Praectenodonta sp.

Gastropods,gen.et sp.indet.

Bellerophontid(cf.Tetranota sp.)

Bellerophontid(cf.Tropidodiscns sp.)

Lophospira sp.

Sinuites sp.

Orthoconic cephalopods,gen.et sp.
indet.

};;J'

H

M
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Corals,gen.ct sp.indet.

Encrusting corals,gen.ct sp.indet,
Pavosites sp.

Tentaculites sp.

T.scalaris Schlothein

Algae,gen.et sp.indet.

Hyolithes sp.

FRAGMENTAL REMAINS

Cyclocyclopa A

Cyclocyclopa Al

Cyclocyclopa E

Cyclocyclopa F
Cyclocyclopa G
Cyclocyclopa G1
Cyclocyclopa H

Cyclocyclopa J



o9v

Cyclocyclopa Jl
Cyclocyclopa Jl pluricolumnals
Cyclocyclopa K
Cyclocyclopa L
Cyclopentagonopa C
Cyclopentagonopa D
Cyclopentagonopa E
Cyclopentastellatopa A
Pentagonocyclopa A
Pentagonocyclopa B
Pentagonocyclopa C
Pentagonocyclopa D
Pentagonopentagonopa A
Pentagonopentagonopa D
Pentagonopentagonopa B
Pentagonopentagonopa F

Hexagonocyclopa A

H

K
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cf.Balacrinus basalis (li'Coy)
of Ramsbottom 1961

B.basalis (li'Coy)complete arms

cf,B.basalis (M'Coy)arms of
Ramsbottom 1961

Crinoid calyx,gen.ct sp.indet.
Pinnatel

Pinnate2

Cirrals

Pluricolumnals

Crinoid plates

Cystoid plates

Echinoderm plates

Ramose Bryozoan fragments
Circular bryozoa
Encrusting bryozoa

Coral fragments

Lepidocoleus sp.(plates)

!

G

H

M
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TABLE 82

TO SHOW THE STRATIGRAPHIC DISTRIBUTION OF CERTAIN TRILOBITES AND BRACHIOPODS IDENTIFIED IN
FAUNAL HORIZON A, PORTREUDDYN SLATE,

STAGES OF | Flexicalymene f. |Flexicalymene ' of thus ct Horggley_gﬂg Qonieg ct ' Sericoideq
THE acantha iBuncroﬂ) {Regcql ) cf. mﬂﬁ bharnagensis iBoncroﬂl broe chnc oﬁ) dleyensls (Bancroft t
. CARADOC | of Dean 1963 {Bancroft) of Dean of De%n 1960 of &gﬂl_ ou i‘!/u ams ('%nc e Wbdil :a?ns 1955

B i | NANNYNNANY

SN s

\\ O
o x\\\\\\\ T, EE T T:asES — \\\\\\\\\\\\

SHROPSHRE  SHELVE BALA SHELVE
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TABLE 8.3
TO SHOW THE STRATIGRAPHIC DISTRIBUTION OF CERTAIN TRILOBITES AND BRACHIOPODS

IDENTIFIED IN FAUNAL

HORIZON E. GORLLWYN SLATE

STAQES OF Broeygemluhu_ cf Broeggerolithus cf, Broeggerolvit‘nus cf. rongniarteila | Parabasllicus Isotelinid gen incl. Onﬁiella cf Sericoidea
THE harnegensis (Bancroft) | broeggeri (Bancroft) | soudleyensis (Bancroft) | minor (Salter) | powisi (Murchison) | cf. powisi (Murchison)] soudleyensis (Bancroft) | ‘abdita
CARADCC |of Dean 1960 of Dean 1960 of Dean 1960 of Williams 1963 Williams|

, N
o N\ d \\\Q\\\\,\\\\\ S
e | Wi \\\\ \\\\\\ \\\\\\\ =
- Qx\\}\x\\\\\g\\ — N NANN
i N\
’ BALA SHELVE

SHROPSHIRE BALA
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TABLE 8.4

TO SHOW THE STRATIGRAPHIC DISTRIBUTION OF CERTAIN TRILOBITES AND BRACHIOPODS

IDENTIFIED _IN_ FAUNAL

Howel!ile S

SN

HORIZON |, GORLLWYN SLATE,
U LONGVILLIAN &
L LONGVILLIAN \\\\\\\\\\ | | N\\\\ ' ‘\\\\\\\\\\\
B e L A N NN
PSRRI \\ANANAAN NN
COSTONIAN m

SHROPSHIRE  BALA
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TABLE 85

TO_SHOW THE STRATIGRAPHIC DISTRIBUTION OF CERTAIN TRILOBITES AND BRACHIOPODS IDENTIFIED IN FAUNAL

HORIZON L,

"~ LOWER RHYOLITIC TUFE UNIT,

MARSHBROOKIAM 1 \&\\\\\‘\\& \\\\\\\\:&\\\ d
U LONGVILLIAN \\\\\\\\ \\\\\\\\\\&\\}k\\\\&\\ \\\\ \\\\\\\
L. LONGVILLIAN \\\\ ‘ &\\\ L\\\\\ .
SOUDLEYAN
KEY  NNNJABUNDANT  [0503] PRESENT BUT RaRE
otk | L8 S S N e
H LONGVLLIAN k\\\\\\\\\\\\\ N g\\\\\\\\\§\\\\\ \\\\\
L. LONGVILLIAN \\\\\\\x\\ \\\:\\:\\:\\\‘::\ ‘\\\\\\\\\ ’ NNNN\N ' \\:\\:\:\: )
SOUDLEVAN NN\ \\\\



Fig. 9.1 STRATIGRAPHY FOR_THE DOLWYDDELAN DISTRICT

B) STRATIGRAPHICAL SEQUENCE
IN_THE DOLWYDDELAN

SYNCLINE

lBLACK SLATES

A) STRATIGRAPHICAL SEQUEN UR UPPER RHYOLITIC
[N THE MOEL SIABOD (SOUT% l UR TUFF FORMATION
SYNCLINE T

i eenoen PRocLasTe
HEBPY 1 Ny .'t_iFORMATION

TN
/\/\/\ﬁ/\/\/‘ .:::l::l:l|l'“
! ~

LOWER RHYOLITIC
LR LR LR TUFF FORMATION

C) STRATIGRAPHICAL

esh s E SEQUENCE N THE_SOUTH
SRR ARHYOLITIC EASTERN _FART OF THE
-] | TUFF DOLWYDDELAN AREA
= TRHYOLITIC
swing] | T

GLANRAFON
(BEDS

38 NODUL AR y
PR A RAVOLITES LR,

TUFF

NOT DRAWN TO SCALE

NOT DRAWN TO SCALE

ALL THE SECTIONS ARE ADAPTED FROM THE GEOLOGICAL SURVEY OF GREAT BRITAIN
(ENGLAND & WALES) SHEET SH 75, 1:25000, CAPEL CURIG AND BETWS-Y-COED.
ADDITIONAL INFORMATION IS DERIVED FROM WILLIAMS AND BULMAN (i931).

W=WESTERN PART OF THE DOLWYDDELAN SYNCLINE

BS - BLACK SLATES
C = CENTRAL PART OF THE DOLWYDDELAN SYNCLINE

UR- UPPER RHYCQLITIC

TUFF FORMATION
E = EASTERN PART OF THE DOLWYDDELAN SYNCLINE BP- BEDDED PYROCLASTIC
FORMATION
/// BLACK SLATE SANDSTONES LR - LOWER RHYOQLITIC
e

TUFF FORMATION
' S LVT- LLEDR VALLEY
L] ll

M vy TUFF FORMATION
1 BSRATON ST 5ot TOFF FORMATION  ©3 - GLANRAFON BEDS

RHYOLITIC TUFF NODULAR RHYOLITE

7| sirstones/siaTes B casic TUFF
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Fig.9.2a

Key to the faunal abbreviations as used in figs.9.2-9.7

AM - Ambonychiaceans
BELL - Bellerophontids

BICUS - Bicuspina sp.
BIV - Bivalves, gen. et sp.indet.

BROEGG - Broeggerolithus sp.

C.BIC - Climacograptus bicornis (Hall)
CRAN - Craniopsids

CIRTO - Cyrtolites sp.

D.MULT - Diplograptus multidens (Elles)

DAL -~ Dalmanellids
DAIMAN - Dalmanella sp.
DIN - Dinorthis Sp.

DOL - Dolerorthis sp.
EO - Eoplectodonta sp.

 GAST - Gastropods, gen. et sp.indet.
HOLL - Hollinaceans |
HORD - Horderleyella sp.

HOW - Howellites sp.
KJ - Kjaerina sp.

LEPT - Leptaena sp.
LEPTEST -~ Leptestiina sp.

LOPHO - Lophospirids

MACRO - Macrocoelia sp.
NIC - Nicolella sp.

0.TRUN - Orthograptus truncatus (Lapworth)
PARA - Paracraniops sp.
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PLEUR

REUS
RHAC
SAL

SERI

" SKENT

SOW

TALL
TEN
TRTP

Pleurotomariaceans

Rafinesquina sp.

Reuschella sp.

Rhactorthis sp.

Salo Qia Spe.

Sericoidea sp.

Skenidioides sp.

Sowerbyellids
Tallinnella sp.

Tentaculites sp.

Triplesiaceans
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Fig.92 TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY

DISTRIBUTION, AND FAUNAL OCCURRENCE TYPE DISTRIBUTION, WITHIN THE

STRATIGRAPHIC SUCCESSION OF THE SOUTH WESTERN SEQUENCE, SOUTH

WEST OF DOLWYDDELAN,

KEY

BLACK SLATE CLASIS IN TOPMOST
@B_Y|PART OF UPPER RHYOLITIC TUFF FORMATION

)\ TROUGH CROSS

/] BLACK SLATES

BEDDING

UR - UPPER RHYOLITIC TUFF FORMATION
BP - BEDDED PYROCLASTIC FORMATION
IS -INTERCALATED SEDIMENTS

LR - LOWER RHYOLITIC TUFF FORMATION ana- PLANAR OCCURRENCE TYPE-
G - GLANRAFON BEDS

NOT DRAWN TO SCALE.

RHYOLITIC TUFF INTERCALATED
4 WITHIN THE GLANRAFON BEDS

THE VERTICAL THICKNESS OF SOME OF
THE FOSSILIFEROUS UNITS HAS BEEN

GREATLY EXAGGERATED.

NICOLELLA

NICOLELLA

KEY TO_FAUNAL OCCURRENCE TYPES

AR
$AUA Y RANDOM VALVE ORIENTATION

YW acvd)

ananw PLANAR OCCURRENCE TYPE -
v==~~~ PREFERRED CONVEX UP

VALVE ORIENTATION

T=~~ PREFERRED CONCAVE UP
VALVE ORIENTATION

xcxox PLANAR OCCURRENCE TYPE
MIXED VALVE ORIENTATION

99 ¢& 08BOLIDS IN LIFE POSITION

s C“LIFE CLUSTERS®

C. BIC/D.MULT /0. TRUN (228)

UR
2
BP

IS

~ (3
< \‘\\W N§ “Jh\. -:\:‘- I\LV\L \)
AR BN Y Gy 2¢

IS

LR

SERI/ DAL /CYRTO/NIC/RHACT (79)

DOL/SKENI/NIC / DAL /SERI /SOW (178)
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Fig.9.2 (cont)
DALMANELLID=SOWERBYELLID

DALMANELLID=SOWERBYELLID

DALMANELLID-SOWERBYELLID

DALMANELL ID=SOWERBYELLID
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DALMANELUD~SOWERBYELLID
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SOW/DAL/EO/HOLL (176(2))
DAL/SOW/NIC (176(1)

SOW/DAL/KJ/HOLL /TALL (175)

DAL (HOW>DALMAN)/ HOLL (180)

SOW/DAL/TEN/KJ(ITINTBA/TLBH(111A/2
1968)

DAL/ SOW/KJ (196/196 A)

DAL /SOW/DIN/REUS/MACRO (183(2)/189/
195)

DAL/REUS/HORD/DIN /TRIP (183(1))

DAL /TALL/PARA/TEN/SAL/HOLL (188).

DAL /MACRO/RAF/AM/PARA (186/187) ~

DAL /PARA/HORD/LEP (185)

MAJOR FAUNAL COMPONENTS OF
ASSEMBLAGES. DOMINANT GROUP/
GENUS UNDERLINED. NUMBERS IN
PARENTHESES REFER 10 FIELD
LOCALITIES., SEE Fig.9.2a FOR KEY
TO FAUNAL ABBREVIATIONS.
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Fig 9.3
TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION

AND FAUNAL OCCURRENCE TYPE DISTRIBUTION, WITHIN THE STRATIGRAPHIC
SUCCESSION OF THE SOUTH CENTRAL SEQUENCE, SOUTHWEST OF DOLWYDDELAN.

G - GLANRAFON BEDS KEY TO FAUNAL OCCURRENCE TYPES
- GASTROPOD LAy
o (EI?HER DISSPERSED OR (heye  RANDOM VALVE ORIENTATION
FORMING MONOSPECIFIC v
HORIZONS) ~~w~~ PLANAR OCCURRENCE TYPE-
T 7Y™ PREFERRED CONVEX-UP VALVE
ORIENTATION

CHTAT PLANAR OCCURRENCE TYPE-
NOT DRAWN TO SCALE. MIXED VALVE ORIENTATION

THE VERTICAL THICKNESS OF BPN osouos N LFE PosHTION
SOME OF THE FOSSILIFEROUS

UNITS HAS BEEN GREATLY
EXAGGERATED.

~c bVLL’LLL‘( -
LAa¥e A - _‘\ ~{
DALMANELLID -SOWERBYELLID :'J» Nt NS :‘ DAL/ TRIP/DIN/SOW/REUS (198 /199)
[
eV
G
‘ P e R T T Lok
DALMANELLID-SOWERBYELLID [T ent B oo | PAL/DIN/TEN/REUS
CIR PR (201A/2018/ 201C)

ALMANELLID- REYELLD |0®gom® & DAL/PLEUR/BELL/BIV/MACRO
& &b

DALMANELLID-SOWERBYELLID [SR = Aa—~=>| DAL/MACRO/KJ (203)

G
DINORTHIS [ Xnh S S0 pinyreusy
AR SR ol MACRO/PARA /SOW (197/197A/1978)
G
MAJOR MARINE BENTHIC — L—"L-L-L" yaj0r FAUNAL COMPONENTS OF
COMMUNITY 7O WHICH ASSEMBLAGES. DOMINANT GENUS /
ASSEMBLAGE IS ASSIGNED GROUP UNDERLINED. NUMBERS IN
PARENTHESES REFER T0 FIELD
LOCALITIES.
SEE Fig9.2a FOR KEY TO FAUNAL
ABBREVIATIONS.
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Fig 94 TO SHOW FAUNAL COMPOSITION AND_DISTRIBUTION, COMMUNITY DISTRIBUTION,

AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATIGRAPHIC

SUCCESSION OF THE CWM PENAMNEN SEQUENCE, SOUTH OF DOWWYDDELAN

G -GLANRAFON BEDS

NOT DRAWN TO SCALE.

THE VERTICAL THICKNESS OF
SOME OF THE FOSSILIFEROUS

UNITS HAS BEEN GREATLY
EXAGGERATED.

4
DALMANELLID - SOWERBYELLID

KEY TO FAUNAL OCCURRENCE TYPES
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(15355 RANDOM VALVE ORENTATION,

Aavna PLANAR OCCURRENCE TYPE -
PREFERRED CONVEX-UP VALVE
ORIENTATION,

KCXTAPLANAR OCCURRENCE TYPE-
MIXED VALVE ORIENTATION.

/ INTERMITTENT FAUNAL

éoccuafasms TYPE - THIN
SHELLY HORIZONS (CONVEX UP
VALVES) DEFINING THE BASE

OF TROUGH CROSS BEDDED
UNITS

DAL/DIN/SOW/CRAN/MACRO (204)

DAL/SOW/DIN (205)

DAL /MACRO (208)
(HOW >DALMAN)

MAJOR FAUNAL COMPONENTS OF
ASSEMBLAGES.

DOMINANT GENUS/GROUP UNDERLINED.
NUMBERS IN PARENTHESES REFER TO
FIELD LOCALITIES.

SEE Fig.92a FOR KEY FAUNAL
ABBREVIATIONS,



Fig.9.5 10 SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION,

AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATIGRAPHIC

SUCCESSION OF THE SOUTH EASTERN SEQUENCE, SOUTH EAST OF DOLWYDDELAN

DALMANELLID -SOWERBYELLID
(HQWELLITES)
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VERTICAL

THICKNESS OF SOME OF THE FOSSILIFEROUS
UNITS HAS BEEN GREATLY EXAGGERATED.,
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3+| SOW/DAL/KJ/TEN (213)

DAL/TEN{11/2R AB/215/217)

DAL (HOW> DALMAN)/BROEGG / TALL (214 /216)

SOW/DAL (210)

DAL/SOW/SER! (218)

DAL/PARA (218)

DAL /SOW/DIN/FARA (220}

- | SOW/DAL/MACRO (221)

SOW/DAL/PARA (226A)

DAL/MACRO/REUS/DIN (226 B/227)

SAL/SOW/BICUS/DAL /DIN (225 )

MAJOR FAUNAL COMPONENIS OF

ASSEMBLAGES. DOMINANT
UNDERLINED. NUMBERS

GENUS/GROUP
IN PARENTHESES

REFER TO FIELD LOCALITIES, SEE Fig.9.2a
FOR KEY TO FAUNAL ABEREVIATIONS,



Fig.95 (cont)

G GLANRAFON BEDS
LV LLEDR VALLEY TUFF FORMATION
‘U' SKOLITHOS

“RHYOLITIC TUFE INTERCALATED WITHIN THE GLANRAFON BEDS.

KEY TJO FAUNAL OCCURRENCE TYPES

RANDOM VALVE ORIENTATION

N Nt 7NN

AT XRT PLANAR OCCURRENCE TYPE - PREFERRED CONVEX UP VALVE ORIENTATION

- NS

SO IPLANAR OCCURRENCE TYPE - PREFERRED CONCAVE UP VALVE ORIENTATION

AN T

CXTXUPLANAR OCCURRENCE TYPE—MIXED VALVE ORIENTATION

<2 “ure cLusters*
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Fig.96 TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION,

AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATIGRAPHIC

SUCCESSION OF THE NORTHERN SEQUENCE, DOWYDDELAN.

-G - GLANRAFON BEDS

& -GASTROPODS

(EITHER DISPERSED OR

FORMING MONOSPECIFIC

HORIZONS)

NOT DRAWN TO SCALE.

THE VERTICAL THICKNESS OF
SOME OF THE FOSSILIFEROUS

UNITS HAS BEEN GREATLY

EXAGGERATED.
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SOW/DAL/KJ (232)

SOW/DAL (232A-SANDSTONE))

DAL/GASTS/BELL/LOPHO/BIV (

SOW/DAL/DIN/TALL (231, 237)

232A -
SILTSTONE)

DAL/DIN/TALL /GASTS/SQOW (236)

DAL/LOPHO/DIN/SOW/BELL (235A,B, C)

MAJOR FAUNAL COMPONENTS OF
ASSEMBLAGES. DOMINANT GENUS/
GROUP UNDERLNED. NUMBERS IN
PARENTHESES REFER TO FIELD

LOCALITIES.

SEE Fig.92a FOR KEY TO FAUNAL

ABBREVIATIONS.



Fig.97 TO_SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION

AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATIGRAPHIC -

SUCCESSION OF THE MOEL SIABOD (SOUTH) SEQUENCE.

VERTICAL SCALE

§ METRES

NICOLELLA

MAJOR MARNE BENTHG T~ © L

COMMUNITY TO WHICH

KEY TO FAUNAL OCCURRENCE TYPES

PP P g g

UPPER UNIT

LOWER RHYOLITIC
TUFF FORMATION (LR)

]

é %oog ocooace

LS o:

5 SIS x
AT R EN
. .
A
LOWER UNIT

LOWER RHYOLI(TIC
TUFF FORMATION(LR)

ASSEMBLAGE IS ASSIGNED

;’»& RANDOM VALVE ORIENTATION
<~ PLANAR OCCURRENCE TYPE-
PREFERRED CONCAVE-UP VALVE
ORIENTATION

ez

((

SOW/SKENI/SERI/TEN/DAL/LEPTEST (233/233A)

MAJOR FAUNAL COMPONENTS OF ASSEMBLAGES.
DOMINANT GENUS/GROUP UNDERLINED.
NUMBERS IN PARENTHESES REFER TO

FIELD LOCALITIES.

SEE FI%QZG FOR KEY TO FAUNAL
ABBREVIATIONS,

DIFFUSELY BEDDED CRYSTAL TUFFS

SILTSTONES

> CROSS BEDDED CRYSTAL TUFFS

MASSIVE TUFFS
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Fig.9.8 SCOUR _AND FiLL STRUCTURES
a)SYMMETRICAL INFILL OF LAMINATED SANDS

\/// SYMMETRICAL SCOUR
Llcms,
SCALE

b) SYMMETRICAL INFILL PASSING UPWARDS INTO PLANAR LAMINATED SANDS

ep—
——

e
_— __————— SYMMETRICAL SCOUR
/ 10cms

SCALE

c) INFILL OF PLANAR LAMINATED SANDS_ PASSING UP INTO LOW ANGLE
CROSS _BEDS

<

SYMMETRICAL

?b-\ J SCOUR

) - ———— ‘—;_,:'

' W\ //‘“ Jems,
N SCALE

d) INFILL OF SHELLY COARSE SILISTCNE PASSING UP INTO FINELY LAMINATED

SANDS FOLLOWED BY LOW ANGLE CROSS_ BEDS .

ASYMMETRICAL SCOUR

I

d0cms,
SCALE
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Fig 99
GENICULATE BURROWS PENETRATING FINE GRAIN LAMINATED SANDSTONES (LOCALITY 188-SH 70945076 - DOLWYDDELAN
SOUTH WEST SEQUENCE)

tcm,

SCALE




(SH 71965187)

A COMPLEX CONVOLUTED BOUNDARY BETWEEN A RHYGLITIC TUFF UNIT AND AN
-UNDERLYING SEDIMENTARY UNIT, IN THE UPPER RHYOQLITIC TUFF_FORMATION, ON

THE SOUTHERN LIMB OF THE DOLWYDDELAN SYNCLINE

Fig 9.10
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Fig.912 A MODEL TO EXPLAIN THE AGE RELATIONSHIPS WITHIN THE SNOWDON VOLCANIC GROUP AS DEDUCED FROM

FAUNAL EVIDENCE

NORTH TRAVERSE DIRECTION L
< SOUTHEAST -

TRAVERSE DIRECTION SOUTH
SOUTH SQUTHEAST

NORTHERN LIMB OF
DOLWYDDELAN SYNCLINE
WEST OF CASTELL DOLWYDDELAN

MOEL SIABOD
(SOUTH) _

SOUTHERN LIMB OF DOLWYDDELAN
SYNCLINE NR. MINFFORDD

303

e

7:-4'7'033/233“4:‘:«‘.;3'.--.--5"-‘.‘.‘7.~:,-'u.:'.:‘:‘ RUANTON Y Abecr

Y
TIME ///// //////// +176) UPPER LONGVILLIAN
LINE 3 : 2 LOWER LONGVILLIAN

RO NN RIS § Y B

LIMIT O

LIMIT OF
EXPOSURE EXPOSURE
HORIZONTAL AND VERTICAL SCALES EXAGGERATED
( UPPER UNIT (MOEL SIABOD SOUTH) ™ INTERCALATED SEDIMENTS BETWEEN :-
LOWER ’ No.l UNIT (NORTHERN AND SOUTHERN 1 a)UNITS 1 AND 2 OF THE LOWER RHYOLITIC TUFF
RHYOLITIC | LIMBS OF DOLWYDDELAN SYNCLINE) 5] FORMAIION ON THE NORTHERN LIMB OF THE
TUFF CLINE.
FORMATION /// gﬁssﬁ m} :g}-“gzmsog;”’ b)Bgququ%gur\sE Sggooeo PYROCLASTIC FORMATION
T LIMB OF THE DOLWYDDELAN
t /) DOLWYDDELAN SYNCLINE) . ON THE SOUTHERN LI

NOMENCLATURE AND RELATIVE THICKNESS
OF VOLCANIC UNITS AFTER HOWELLS et of 9713

SYNCLINE,
] INTERCALATED SEDIMENTS BETWEEN THE BASAL
= UNIT AND UNIT | OF THE LOWER RHYOLITIC TUFF
2 FORMATION, : .
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Table 9.1

To show the areal distribution of fauna within the
Dolwyddelan district. '
+ = present - = absent

Eey to areas. See also figs.9.2-9.7

Sw - South western area
GB - Glanrafon Beds
SVG - Snowdon ‘Volcanic Group
BS - Black Slates

sd - South central area
(all sampled horizons are within the Glanrafon
Beds) |

CP - Cwm Penamnen area
(all sampled horizons are within the Glanrafon
Beds)

SE - BSouth eastern area
(all sampled horizons are within the Glanrafon
Beds)

N - Northern area

(all sampled horizons are within the Glanrafon
Beds)

MSS - Moel Siabod (§outh) area
(all sampled horizons are from intercalated
siltstones between the upper and lower units of
the Lower Rhyolitic Tuff Formation) |
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GB SVG

Bancroftina sp. +

Bellimurina incommoda
Williams

Bellimurina sp. +

Bellimurina sp.
(immature)

Bicuspina spiriferoides
(MTCoy) . =
B.cf.s iriferoides
TM'Coyi of Williams 1963%

B.cf.subguadrata
Williams oZf Williams -

1974

Bicuspina sp. +
Brachiopods, gen.et sp. +
indet.
Brachiopods~immature
Genus A -
Genus B -

Bystronema perplexa l
WiIIlams

cf.Caeroplaecia sp. ?

Craniopsids +
Cremnorthis parva

1lliams =
Cremnorthis sp. ?

Dalmanella cf.
horderievensis(Whittington)
of Dancroit 1945 , +

D.cf.indica Whittington
of Bancroit 1945

D.aff.l (Bancroft)
of Bancro 1945 (now = +
D.indica Yhittington)

482

BS

cp

SE

MSS



GB

D.cf.lepta (Whittington)
of Bancroit 1945 (now = +
D.indica Whittington)

D.cf.salopiensis

Willizms of williams -
1974

Dalmanella sp. T+
Dalmanellids 4
Dalmanellids - immature +°

Dinorthis berwynensis
ington)

D.cf.be ensls
TWhit%ing%onS ol +
Williams 1963

Q.cf.beg%x%ensis
angusta Wi ams of +
Wi?%Iams 1963

D.(P.)cf.robusta Bancroft
of Bancroft 1945 (now =

P.robusta Bancroft) +
Dinorthis sp. +
D.sp. - immature -

Dolerorthis duftonensis _
prolixa Willlams

D.cf.duftonensis prolixa

Willizms of Williams +
1963

D.cf.tenuicostata Williams
of Williams 1955 -
Dolerorthis sp. +
Enteletaceans -
Eoplectodonta cf.

Thombica (M'Coy) of -
Williams 1963
Eoplectodonta sp. +

SW
SVG
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cf.Eostropheodonta sp. + -

Glyptorthis sp. ? ?
Gunnarella sp. - +
Harknessellids + -

Harknessellids-immature - -

Hedstroemina fragilis
Bancroit

H.cf.fragilis Bancroft _ N
of Bancro 929a

H.parva Bancroft - +

H.cf.robusta Bancroft -
of Bancroit 1929a

Hedstroemina sp. + -

Hesperorthis sp. -+

cf.Heterorthis
retrorsistria (M'!'Coy) of_
lams

Heterorthis sp. ? -

Horderleyella aff,
Ticata %ancroft of -
Eaﬁcroft 1928b,1945

H.cf.plicata Bancroft
of Bancro 928b,1945

+
1

Horderleyella sp. + -

Howellites cf.antiquior +
oy) of Williams 3 -

H.cf.striata Bancroft of
Bancroft 1945 and Williams
1963(now = H.striatus) + -

H.cf.ultima Bancroft of
Bancroft 1945 and Williams
1963(now = H.ultimus) + -

Howellltes sp. + +

484

BS

SC

SE

MSS



SW
GB SVG

Inarticulate brachiopods,
gen.et sp.indet. + +

Kiaromena cf.kjerulfi
THEI?EEEEI) of Williams + +
1963

Kiaromena sp. + -

aerina cf.bipartita
sgaIEer) of BE%croT% + -
1929a

K.cf.hedstroemi
croit of Bancroft + -
192%a

K.cf.horderleyensis
Bancrofit of Bancrolit - -

1929a ‘

K.Jjonesi Bancroft + -
K.cf. onesi Bancroft

of Bancroit 1929a + =
%gﬁf;g a ggggroft of + -
Kjaerina sp. + +
K.sp. = immature - +
Kjerulfina sp. + +

Leptaena cf.rugosa
EaEEan of S je%ﬁﬁaes 1957,
Havlicek 1967 and +
Mitchell 1977

L.salopiensis Williams + -

L.cf.salopiensis + +
Williams of Villiams 1963

L.ventricosa Williams + -
L.cf.ventricosa Williams

of Williams 1963 - -
Leptaena sp. + +
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cf.Leptaena sp.
Leptaenids

Leptestiina ocepiki
iWhittingtonS
Lingulella sp.

Macrocoelia expansa
J .de C,.Sowerby

M.cf.gxpansa
TJode C.Sowerby) of
Williams 1963

Y.cf.prolata Williams
of Williams 1963

Macrocoelia sp.
Macrocoelia sp.-

immature

Nicolella actoniae
obesa Williams

Nicolella sp.
cef.Nicolella sp.

Obollds,gen.et sp.
indet.

Obolids,gen.et sp.

GB SVG
+ -
- +
? -
+ -
+ -
+ ?
- +
? ?
+ +

indet.(in 1ife position)+
onn a cf.gsoudleyensis
(Bancroft) of williams

1963 '
Onniella sp.
Orthaghonites sp.

cf.Orthambonites sp.

Orthids,gen.et sp.
indet,

Oxoplecia sp.

+

SwW
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Paracraniops spe.
cf.Paracraniops sp.
Paterula sp.
cf.Petrocrania sp.
cf.Plaesiomys sp.
Platystrophia sp.

Plectambonitaceans,
gen.et sp.indet,

Plectorthis sp.
Plectorthids

Pseudolingula sp. (in
1ife position)

Protozyga cf.diversa
ZReed§ of Williams
1962

Rafinesquina sp.
Reuschella

horderlevensis
Bancroft

R.cf.horderlevensis

Bancroft of Bancroft
1928 and Williams 1963

R.cf.horderlieyensis
ata Williams of

wWilliams 1974

R.cf.horderlevensis
andulata Williams of

Williams 1963
Reuschella. sp.

R.sp.-immature
cfeReSDe

Rhactorthis crassa
Williams

GB SVG
+ -
<+ -
+ +
? ?
- +
+ -
- +
+ +
o+ -
-+ -
+ -
L 3 -
+ +
-+ -
- +
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R.aff.crassa Williams
of Williams 1963

Rhactorthis sp.
cf.Rostricellula sp,

Rugose strophomenids,
gen.et sp. 1indet.

ifpin e
Salopia sp.nov.A
Salopia sp.nov.B
Salopia spe.
Sampo sp.
Schizocrania sp.

Sericoidea sp.(aff,
Chonetoidea alpha
SpJjeldnaes of

Spjeldnaes 1957)

Sericoides spe.
Skenidioides costatus

Cooper

8.cf.costatus Cooper
of Williams 1963

Skenidioldes sp.
cf.Skenidioides sp,
Sowerbyella
soudleyensis Jones
Sowerbyellids
Sowerbyellids -
immature
Stropheodontids,gen.
et sp.indet.
Strophomena spe.

Sw

GB SVG
- +
- o+
- +
-+ -
+ +
+ +
-+ -
+ +
- +
-+ -
+ +
<+ -
-+ -
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Strophomenids,gen.ct
sp.indet.

Triplesiaceans,gen. et
Speindet.

Atractopyge sp.

Asaphid (enrolled),
gen.et sp.indet.

Broeggerolithus cf.
broeggeri zBancroft)

of Dean 1960a
B.nicholsoni (Reed)

ﬁ-cf-m.g%w& (Reed)
of Dean 1962
B-cf-m%m
Tbancroft of Dean

1960a
Broezgerolithus sp.

B.sp.(with long genal
spine)

B.sp.(Group 2-Dean
1960a)

B.sp.(Group 3-Dean
1960a)

B.sp.~immature

Bro arte

2
bisulcata (M'Coy)

.cf.p;gglgg;g (M'Co
%f Dean 1961 y)

B.ninor (Salter)
Brongniartella sp.
B.sp.librigenae

B.sp.thoracic segments

sw
GB SVG
+ +
+ o+
L -
+ -
+ -
+= -
+ -
+ +
+ -
+ -
+ +
+ -
<+ -
+ +
+ -
+ +
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Calymene sp.(s.l.) +
Calymene sp.librigenae -

Cryptolithines,gen.et
sp.indet. -
Cybella sp. -

ecoropro éus cf.calvus
Whittard)of Owens 1973 + .

Decoroproteus sp. +
Estoniops alifrons
M Coy -

Estoniops sp.librigenae'-

Fle mene caractaci
Salter +

F.cf.garactaci (Salter)
of Whittington 1965 +

F.plapimarginata (Reed) +

.aff.planimarginata
Reed)of Whittington

1965 +
-cf-wﬂm
Reed)of Whittington

1965 +

| ?fé2-§l§2&2§£819§§2

Reed)of Whittington

1965 e -

Flexicalymene sp. +
N : )limba

%Shirley +

E.(R.)cf.1imba(Shirley)

of Whittington 1965 S
seacsa mene) 8pe. +

Illaenus davisi(Salter) -

Sw
GB SVG
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Illaenids,gen.et sp.
indet.

Isotelinids s8N, ind.cf.
powisi (Murchison) of
Whittington 1966

Isotelinids,gen.et sp.
indet.

Isotelinid librigenae

Isotelinid thoracic
segments

oucekia apiculata
M'Coy

Kloggegia SPoe
Lichids,gen.et sp.

indet.

Otarion sp.

a powisi
Murchison

P.cf.powisi (Murchison)

librigenae of Dean
1963a

Parabasllicug sp.
Pe.spe.librigenae

a as podulosug
M'Coy

Proetids,gen.et sp.
indet.

Proetid lidbrigenae
Pseudosphaerexochus Sp.

Pygidia,gen.et sp.
indet.

Thoracic segments

GB SVG
+ -
-+ -
+ -
+ -
-+ -
+ +
+ +
? ?
L -
o+ -
-+ -
- +
+ -
+ +
? -
+ +
+ +
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'Trinucleids,gen.et
spe.indet,

Aechminids,gen.et
sp.indet,

Dilobella sp.

Drepanellids,gen.et
sp.indet.

Granulose ostracodes,
gen.et spe.indet,

Hollinaceans,gen.et
spe.indet.

Ostracodes,gen.et sp.
indet.

Pitted ostracodes,
gen.et sp.indet,

Primitia sp.

Quadrijugatorids,gen.
et sp.indet.

Sigmoopsis sp.

Sigmoopsid
(Sigmobolbina sp.)

Smooth ostracodes,gen
et sp.indet,

Tallinnella sp.

Tetradella sp.

Tetradellids,gen,et
sp.indet,

Ulrichia sp.
Zygobolboldes sp.

cf.Allonchyla sp.of
Cox et al.1969

Ambonychiaceans

SW

GB SVG
+ +
o+ -
+* -
+ +
+ +
< -
? -
& -
+ -
? -
-+ -
+ -
< -
-+ -
? -
L -
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Bivalves,gen.et sp.
indet.

Modiomorphids
(Modiolopsis sp.)

Modiomorphids,gen.et
sp.indet.

Nuculoids,gen.et sp.
indet.

Nuculaceans, gen.et
sp.indet.

-~ Nuculids,gen.et sp.
indet.

Praenuculids,gen.et
sp.indet.

Pterineids
(Palaeopteria sp.)

Pterineids,gen.et sp.
indet.

Pteriomorphians, gen.
et sp.indet.

Similodonta sp.

cf.Vlasta sp.of Cox
et al. 1969

Bellerophontids, gen.
et sp.indet.

Clathrospira sp.

Cyclonema sp.
Cyrtolites sp.

Donaldiella sp.

Eotomariids
(Clathrospira sp.)

Gastropods,gen.et sp.
indet.

GB SVG
+ -
+ -
+ -
- +.
? -
+ -
- 2
+ -
- +
- +
+ +
+ -
- ?
+ +
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Gastropods—-immature

Lesuerilla sp.
Lophospira sp.

cf.Lophospira sp.

Lophospirids, gen.et
sp.indet.

Murchisonia sp.
M.(Hormotoma)sp.

Murchisoniaceans, gen.
et sp.indet.

Pleurotomariaceans,
gen.et spe.indet.

Reudemannia spe.
Sinuites sp.

a
bicornis (Hall)
iplo ns
multidens (Elles)
Qz&.b.ezzém%s
a Lapworth)

Orthoconic cephalopods,

gen.et sp.indet.

Corals,gen.et sp.
indet.

Havogites sp.

Algaé,gen.et Spe.indet,

Ientaculites scalaris
Schlothein

Iem"ggull Eeg 8D
FRAGMENTAL REMAINS

Cyclocyclopa A

SW
GB SVG
- +
- +
-+ -
- +
- +
L -
+ +
< -
+* -
+ +
+ +
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Cyclocyclopa A
pluricolumnsals

Cyclocyclopa Al
Cyclocyclopa Al
pluricolumnals

Cyclocyclopa B
Cyclocyclopa C
Cyeclocyclopa D

Cyclocyclopa D
pluricolumnals

Cyclocyclopa E

Cyclocyclopa E
pluricolumnals

Cyclocyclopa F

Cyclocycleopa F
pluricolumnals

Cyclocyclopa G
Cyclocycl opa G1
Cyclocyclopa H
Cyclocyclopa J

Cyclocyclopa J
pluricolumnals

Cyclocyclopa J

)

Cyclocyclopa K
Cyclocyclopa L
Cyclocyclopa M
Cyclocyclopa N

Cyclopentagonopa A
Cyclopentagonopa B

SwW

GB SVG
+ +
+ -
- +
-+
+ o+
-+
+ +
-+
+ +
+ -
+ -
+ -
+ -
+ -
-+ -
-+ -
+ +
-+ -
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SW SC CP SE N Mss

GB SVG BS
Cyclopentagonopa B
pluricolumnals - - - + - - - -
Cyclopentagonopa C + - - 4 + + - -
Cyclopentagonopa D + - - - - + - -
Cyclopentagonopa E - - - o+ - - - -

Cyclotristellatopa A - + - e e e e -
Cyclopentastellatopa A + + - - e e - -

Pentagonocyclopa A + + - - o+ + -+
Pentagonocyclopa B + + - + + + - -
Pentagonocyclopa Bl + - - - - - - -
Pentagonocyclopa C + - - - + - - -
Pentagonocyclopa D - - - + - - - -
Pentegonocyclopa E - - - o+ - - - -
Pentagonocyclopa F - - - + - - - -
Pentagononentagonopa A + + - - - - - -
Pentagonopentagonopa B + - - - - - - -
Pentagonopentagonopa C + - - - - - - -
Pentagonopentagonopa D «+ - - - o+ + - -
Pentagonopentastell- |

atopa A - - - - - - - +
Pentagonopentastell- ,

atopa B + - - o+ - - - -
Pentagonopentastell-

atopa D - - - - - o4 - -
Pentastellapentas-

tellatopa A + - - - - + - -
Hexagonocyclopa A + - - 4 - - - -
Hemicyclocyclopa A - + = = = e e -
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Calyx cf. ?&Lﬂgﬁm
basalis (M'Coy) of
Ramsbottom 1961 .
Calyx cf.Protaxocrinus
sp.of Ramsbottom 1961
Crinoid calices,gen.et

sp.indet.

Crinoid arm,gen.et spe.
indet.

Cirrals

Pinnatel

Pinmate, |
Articulated pinnates
Pluricolumnals
Crinoid plates
Rhombiferan plates

Rhombiferan pore
rhorbs

Diploporite plates
Cystoid plates
Cystoid pore rhombs
Echinoderm plates

Ramose Bryozoan
fragments

Circular bryozoa,gen,
et sp.indet.

Encrusting bryozoa,gen.
et sp.indet,

Bryozoa,gen.et sp.
indet.

SW

GB SVG
-+ -
-+ -
-+ -
+ +
-+ -
-+ -
+ -
- 4
- +
o+ -
+ +
<+ -
+ +
+ +
+ +
-+ -
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SW
GB SVG

Algae Incertae Sedis

(Rhodophyceae 7 -
Johnson & Konishi 1959) - -

cf.Dasyporella norvegica
Hoeg of Johnson 1952
DaSycladacean algae,cft.
Mastopora sp. Eichwald - -
ot Joﬁﬁson 1952

Calcareous anastomosin
algae (Solenopora sp.?% -

Algal fragments,gen.et

sp.indet. - -
Cyclocystoides sp. - +
Lepidocoleus sp. + +
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TABLE 9.2

10 SHOW THE STRATIGRAPHIC DISTRIBUTION OF CERTAIN BRACHIOPODS AND TRILOBITES IDENTFIED AT

LOCALITIES 210; 214/216 ;211/ 212 AB/215/217;213. S.E. SEQUENCE, DOLWYDDELAN,

STAGES OF |Dalmarella cf. {Howelites of. |Kjcerina | Brongniartella | Flexicalymene cf. | Elexicalymene | Kioucekiq | Leptaena cf
THE lepta (Bancroft) |antiquior (MCoy) jonesi | minor (Salter) |caractaci(Salter of | planimarginata | apicutata | ventricosa Williams

CARADOC |of Bancroft 1945} of Williams 1863 | Bancroft Whittington 1965 |(Reed) (MCoy) | of Williams 1963

= NN M.t

o AARRN \j\\\\\ E AN \\\\K\

LOWER

oS EEEEERRIIIRI IRy

N
s . \\“ ) NANAN TSSSSSNSS

BALA

BALA SOUMH

SHROPSHIRE



00§

JABLE 93

70 _SHOW THE SIRATIGRAPHIC DISTRIBUTION OF CERTAIN BRACHIOPODS AND TRILOBITES IDENTIFIED AT LOCALITIES

13/173A /1767181 (1/1A/2)/1968; 180,175 SW. SEQUENCE, DOLWYDDELAN,

STAGES OF Kiaering cf. Kiaering cf. Kjaering cf. Kiaering ¢f. Broeggerolithus. Brongniartella | Brongniartella
THE f_e[ des | bipartita (Salter) | hedstroemi Bancrof Bancroft i
CARADQC (M'f('loy)o ‘ ofwg;rlxc?oft Blega o? écrncerm(m 1929rc1t ,gfneB?l'ncrorf?rlgzga %)%pg'BanB(:?:frto :.:)290 ;ffng:glnscigslzReed) minar (Saler) blsulcat
e N \ \\\
LONGYLLAN N \gk \N \‘\\\\\\ SN\ \\\\- S\ N
LOWER '
B NN > RN AN
SOUDLEYAN 1}:: K\\\\\\
STA(%EE CF De::oro%rls:letxts (c:jf Flexicalymene | Flexicalymene Kloucekia | Parabasilicus
CARADOC %fg%uv—?/ens |19% , _fggq%t?()n_g ee'm romnatd %\%"%%m (M\t’.lvrlc;uson)
UPPER \
LONGVILLIAN \\\w ~— k
LOWER \\\Y X N\
EEEZ A
SOUDLEVAN NN\ POSANA \\\\\
BALA BALA

SHROPSHIRE



Fig. 101

THE STRATIGRAPHY OF THE LLYN COWLYD AREA

LOWER CRAFNANT W )

VA

_VOLCANIC FORMATION /\’\ ,‘,‘ 7 :,‘ .-
/ ~ \
MARIAN MAWR 1T %Y \’/‘\
MUDSTONE N
FORMATION XM

PEN-LLITHRIG-Y-WRACH
SILTSTONE FORMATION

LAHARIC BRECCIA [

LLETHR GWYN {:-
SANDSTONES |-

/\‘l\\ \‘l

\/
Ny

/
|

CRAFNANT
» VOLCANIC
GRQUP

ARKOSIC QUARTZITE [imeteiiescia

ADWYON OWEN BEODS

W SAND-
R

HYOLITIC
AGGLOMERATE

TUFFACEQUS
SANDSTONES .- e

ADAPTED FROM DIGGENS AND ROMANO (1968)
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LLYN COWLYD
> SANDSTONE
FORMATION

BWLCH COWLYD
? SANDSTONE

! FORMATION

[)

[ MUDSTONE
[} SILISTONE
SANDSTONE

VERTICAL_ SCALE
Imm=10m,




Fig.102 PART OF THE STRATIGRAPHY OF THE AREA WEST OF BETWS-Y-COED

//// LIMESTONE'

| VOLCANIC TUFFS

. ] BLACK FINE GRAINED CLEAVED SILISTONES

SILTSTONES / SANDSTONES

VERTICAL SCALE 1mm.= 2m,

MIDDLE CRAFNANT
\ RO MCT :\\\‘ \\ VOLCANIC FORMATION

IS4V gAYl

A_

ALY
) /
R LCT,\’\/,‘\

\AN /\/\| -\ |\

CLL Ll L Ll

CRAENANT | [WZ AT Ny

VOLCANIC 1 |4 ‘/'u LCT \ AN
f / \

GROUP w [ LOWER CRAFNANT

A -

L] " [ VOLCANIC FORMATION

/\\I
\\,[,I‘
< \,\, (RN
\// \"/,>LCT/\ (I\
\ /\’A\a /"\/‘//\\-/;‘ J

CG
ACAY A A AW et
AU A1

MCT—MIDDLE CRAFNANT VOLCANIC FORMATION

LCT -~ LOWER CRAFNANT YOLCANIC FORMATION

CG —CARNEDDAU GROUP

PARTLY ADAPTED FROM THE GEOLOGICAL SURVEY OF GREAT BRITAIN (ENGLAND
AND WALES) SHEET SH75,1:25000, CAPEL CURIG AND BETWS-Y-COED

A
/
A\

CAR’NEDDAU
:ROUP

500m. {approx.)
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Fig. 0.3 THE SEQUENCE AND STRATIGRAPHICAL RELATIONSHIPS IN_THE_AREA
EAST OF BEDDGELERT.

KEY
RS abeToRERATES
MM revoume Ture
i) SANDSTONE
) siListone
SLATE

 MAIN _SEQUENCE

SNOWDON VOLCANIC GRQUP
MBS = MIDDLE BASIC SERIES
> 1000’

||||||

LRT = LOWER RHYOLITIC TUFF h'vv'vviv v v v o'y

(sUPPER LAPILLI TUFF)
500’ - 900'

LDB = LLYN DINAS BRECCIAS
0 -500°

EASTERN_SEQUENCE

MLT= MIDDLE LAPILLI TUFF
0-600" -

LLT = LOWER LAPLL TUFF
100"~ 600
GLANRAFON_BEDS
UG = UPPER GRITS
0-1200°
US = UPPER SLATES
0 -750°
MG = MIDDLE_GRITS
0 - 1000’
LS = LOWER SLATES
2300° o
LG = LOWER GRITS e
> 1500 ‘
NOT DRAWN
10 SCALE
NOT DRAWN 10 SCALE CS=CROE§g§0,SLATES
RELATIONSHIPS, NOMENCLATURE AND )
THICKNESSES 'ADAFTED FROM BEAVON (1963) - L TURF = LLYN LLAGH TUFF
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Fig.10.4a

Key to faunal abbreviations as used in figs.10.4 - 10.6

BIV - Bivalves, gen. et sp.indet.
CRAN - Craniopsids

DAL - Dalmanellids

DATMAN - Dalmanella sp.

DIN . - Dinorthis sp.

GAST - Gastropods, gen. et sp.indet.
HOLL - Hollinaceans

HOW - Howellites sp.

KJ - Kjaerina sp.

LEPT ~ Leptaena sp.

LEPTEST - Leptestiina oepiki (Whittington)

LESU - Lesuerilla sp.

MACRO - Macrocoelia sp.

NIC - Nicolella cf. actoniae obesa Williams of

Williams 1963

NUC - Nuculoids, gen. et sp.indet.
- ORPH°- ' - Orthambonites cessata Williams
PARA - Paracraniops sp.

PROTO - Protozyga cf. diversa (Reed) of Williams 1962
RAF - Rafinesquina sp.
REUS - Reuschella sp.

ROSTRI - Rostricellula sparsa Williams
SERI - Sericoidea sp.

SKENT - Skenidioides costatus Cooper

Sow - Sowerbyellids
TALL - Tallinnella sp.
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TEN - Tentaculites sp.

TET - Tetradella sp.

TRIP
(BICUS) - Triplesiaceans (Bicuspina sp.)
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Fig 104 TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION

AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATIGRAPHIC

SUCCESSION IN THE LLYN COWLYD AREA.

DALMANELLID
SOWERBYELLID

DALMANELLID -
SOWERBYELLID

DALMANELLID-
SOWERBYELLID

ALMANELLID-
SOWERBYELLID

DINORTHIS

MAJOR MARINE

NOT ORAWN TO SCALE.

THE VERTICAL THICKNESS OF SOME
OF THE FOSSILIFEROUS UNITS HAS
BEEN GREAILY

LG

EXAGGERATED.

SOW/REUS/DAL/TEN (170/172)

LG

SOW/DAL/GAST /HOLL (166/166A /166 8}

SOW/DAL /GAST/TEN (163)

A NN

OSSN NN NN ANNRANY

DAL/SOW/GAST/SKENI/LEPT (160/160A/162)

DIN/MACRO/SOW/GAST (158/158A/159/159A)

BENTHIC COMMUNITY
T0 WHICH ASSEMBLAGE

IS ASSIGNED

MAJOR FAUNAL COMPONENTS OF ASSEMBLAGES.,
DOMINANT GENUS/GROUP UNDERLINED,
NUMBERS IN PARENTHESES REFER TO FIELD
LOCALITIES, SEE Fig.W04a FOR KEY 1O FAUNAL
ABBREVIATIONS,
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Fig.10.4 (cont.)

KEY

/] SILISTONE

SANDSTONE

PLYW PEN-LLITHRIG-Y-WRACH SILTSTONE FORMATION

LCSF LLYN COWLYD SANDSTONE FORMATION

BCSF BWLCH COWLYD SANDSTONE FORMATION

(L mevoume: rure 1

(OCBY)] LAHARIC BRECCIA

LG  LLETHR GWYN SANDSTONES LLCSF

NAQY] ARKOSIC QUARTZITE

A0  ADWYON OWEN BEDS

MS  MULTIPLICATA SANDSTONE

RHYOLITIC AGGLOMERATE » BCSF
1S TUFFACEQOUS SANDSTONES

p

KEY 10 FAUNAL OCCURENCE TYPES

AN
\,"r\' 4
-~ \v ~
\r k)
b ‘:}-

<:’<,>)

RANDOM VALVE ORIENTATION

-

NSNS TN

<X PLANAR OCCURRENCE TYPE -MIXED VALVE ORIENTATION

S NN N

~o s PLANAR OCCURRENCE TYPE -PREFERRED CONCAVE UP VALVE ORIENTATION
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Fig.10.5 TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY _ DISTRISUTION,
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATI -
GRAPHIC SUCCESSION IN THE BETWS-Y - COED AREA.

NOT DRAWN TO SCALE.

THE VERTICAL THICKNESS OF

SOME OF THE FOSSILIFEROUS UNITS
HAS BEEN GREATLY EXAGGERATED

s NN LT AYREY]
AN LCT3\: -\
VARVSVIRE EAARN

NICOLELLA IS %: Qé:&:?{ SKENI/NIC/PROTO/DAL/SERI/ORTH/LEPTEST (243/244)

'‘SAYN PR
\, \l LCT \\;\
/\\\ \\ N \‘\
ARV EPWAINT Y

/27777777 127777777
SRELGHAECE

NICOLELLA S RS n o2 | SKENI/ JALL/ TEN/SERI/DAL (DALMAN>HOW)/SOW/NIC/

-
A N L LAYy C‘L“%

is REUS (245/245/247)

G

DALMANELLID~  [Rvc oy

SOWERBYELLID PARA/SOW/DAL (HOW=DALMAN)/LESU (240/241)
THOWELLTES) =

NP ML D
< -~

- s L Ot
ereen A TALL/DAL/TET (238)

DALMANELLID =

m—ﬁsﬁfﬁo DAL /SOW (239)

BIVALVE Ctarreen TALL/BIV/NUC (24

POPULATION OF S~ (242)

THEMm:‘TEY”'A CG MAJOR FAUNAL COMPONENIS OF ASSEMBLAGES.
COMMUNILY, DOMINANT GENUS/GROUP UNDERLINED.

MAJOR MARINE NUMBERS IN PARENTHESES REFER 10 FIELD
BENTHIC COMMUNITY LOCALITIES.

10 WHICH ASSEMBLAGE SEE Figl4FOR KEY TO FAUNAL ABBREVIATIONS.
IS ASSIGNED
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Fig.05 (cont.)

KEY

KR

SKOLITHOS

PLANAR BEDDING

RIPPLE DRIFT

| TROUGH CROSS BEDDING

VOLCANIC TUFFS

- BLACK FINE GRAINED CLEAVED SILISTONE

SANDSTONES / SILTSTONES

% ‘Mcr;f

EYALY

LOWER TUFF OF THE MIDDLE CRAFNANT VOLCANIC FORMATION

PALCT3 <

MINYASAY

UPPER TUFF OF THE LOWER CRAFNANT VOLCANIC FORMATION

77

‘LIMESTONE"

SN

PARYAYARS

MIDDLE TUFF OF THE LOWER CRAFNANT VOLCANIC FORMATION

0

IS

LIMESTONE"®

INTERCALATED SEDIMENTS

NISR

S IV

CG

KEY_T0

LOWER TUFF OF THE LOWER CRAFNANT VOLCANIC FORMATION

CARNEDDAU GROUP (SANDSTONES / SILTSTONES)

FAUNAL OCCURRENCE TYPES

LRSI
et 38

- 20
v, Loaly
\“iv"&\ﬂu’

RANDOM VALVE ORIENTATION

AR IJIPLANAR OCCURRENCE TYPE - PREFERRED CONVEX-UP VALVE ORIENTATION

NS
WIS

U

PLANAR OCCURRENCE TYPE-MIXED VALVE ORIENTATION

OBOLIDS IN LIFE POSITION
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Fig06 10 SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION,
AND_FAUNAL OCCURRENCE 1YPE DSTRIBUTION WITHIN_ _THE STRATIGRAPHIC
SUCCESSIONS IN_THE_AREA EAST_OF BEDDGELERT.

KEY KEY
MLT - MIDDLE LAPILLI TUFF v
58] BREC
LLT - LOWER LAPILLI TUFF LLYN CIA
UG - UPPER GRITS o NAS B siListones
7777] SILISTONES WITHIN RHYOLITIC TUFF
(/3T UPPER GRITS (I

7777] SILISTONES WITHIN
A E OPEER ‘oas
UG - UPPER GRITS

NOT DRAWN TO SCALE,
THE VERTICAL THICKNESS OF
SOME OF THE FOSSILIFEROUS

UNITS HAS BEEN GREATLY

GAREG BENGAM/ EXAGGERATED

LLYNAU CERRIG Y MYLLT

HAFODYDDBRITHION
g \\:’\’\\ W .‘\( ’\,:
WNTLMET 200 |
AYARY ALY
BAVAY STy DALMANELLID- 3 e St ko A R LU ATER
S H.I‘l:'\\": 3 ERBYELL s o Keiad NUC (251/251A)
TAN y
% N MANELLID= AL/MACRO/
DALMANELLID= = =< = oS TRIP BICUS) /S0W/ M R > KJ/CRAN/
SOWERBVELLD RAE/DIN(LCYM) =OWERBYELLID) . ROSTRI
| us . |es2isaay
) o UG 252B)
= = S = = S5 SOW/DIN/MACRO/
DINORTHS &= 2555253041 (B4/134A)
/‘/WVW M/\/\/\/\/
, MAJOR MARINE MAJOR FAUNAL
MAJOR MARINE MAJOR FAUNAL  BENTHIC COMMUNTY  COMPONENTS OF
BENTHIC COMMUNITY COMPONENTS OF 10 WHICH ASSEMBLAGES.
10 WHICH ASSEMBLAGE ~ ASSEMBLAGES.  ASSEMBLAGE IS DOMNANT GENUS/
S ASSIGNED DOMINANT GENUS  ASSIGNED GROUP UNDERLINED.
JGROUP UNDERLINED. NUMBERS IN
NUMBERS IN PARENTHESES
PARENTHESES REFER 10 FIELD
REFER TO FIELD LOCALITIES,
LOCALITIES, SEE Fig10.4a FOR
SEE Fig10.4a FOR KEY 10 FAUNAL
KEY 10) FAUNAL ABBREVIATIONS,
ABBREVIATIONS

KEY TO FAUNAL OCCURRENCE TYPES

Lo ] :LL
3% RANDOM VAIVE ORIENTATION

- PN

~—~< PLANAR OCCURRENCE TYFE - MIXED VALVE ORIENTATION
N v P

RITCTC PLANAR OCCURRENCE TYPE - PREFERRED CONCAVE -UP VALVE ORIENTATION
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Fig.10.7 TO_SHOW_A SERIES OF CROSS BEDDED AND PLANAR BEDDED FINE
SANDSTONES / COARSE SILISTONES, PENETRATED BY A SINGLE SKOLITHOS
BURROW, AT LOCALITY 241 (SH 78635588) SOUTH WEST OF BETWS-Y-COED

X-EROSION SURFACE
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Fig.10.7 cont.

VIII - Planar beds erosively overlying VII
VII - Iow angle trough cross beds erosively
overlying VI
V-VI - Symmetrical ripple bedding
IV - Thin set of planar beds erosively
overlying IIT
III -~ Trough cross beds erosively cutting II
I-II - Planar beds grading vertically into cross
beds

Sequence I - III represents a change from plane beds
to small scale dune forms, indicative of flow regime
variations in a non-barred, high energy enviromment (Clifton

et al. 1971).
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cis

Fig.10.8 DARK FINE GRAINED ANGULAR/SUBROUNDED CLASTS, WITHIN LAMINATED LLETHR GWYN SANDSTONES, SHOWING

ISOLATE IMBRICATION, AT LOCALITY 163 (SH 72116219)

cms.

NOTE HOW THE LOWER LAMINATIONS ARE TRUNCATED BY THE CLASTS



Fig.108 TO SHOW A SERIES OF CROSS BEDDED AND PLANAR LAMINATED FINE
SANDSTONES / COARSE  SILTSTONES SHALLOWLY PENETRATED BY A SINGLE

SKOLITHOS BURROW, AT LOCALITY 241 (SH 78635588 ) SOUTH WEST OF
BETWS -Y-COED

X - EROSION SURFACE

[}
i X
8
cms.
X
I
Y
IV PLANAR LAMINATED SET (RIPPLED?) IN EROSIVE CONTACT WITH II AND IT
IT PLANAR LAMINATED SET EROSIVELY OVERLYING IL
I TROUGH CROSS SET EROSIVELY OVERLYING I
I

PLANAR LAMINATIONS GRADUALLY COARSENING UPWARQDS
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Table 10.1
To show the stratigraphiéal and areal distribution of
fauna within the areas around Llyn Cowlyd, Betws-y-Coed
and to the east of Beddgelert.

+ = present - = absent

Key to areas. See also figs.10.4, 10.5 and 10.6.

LC - Llyn Cowlyd area
MS - Multiplicata Sandstone (Bwlch Cowlyd

Sandstone Formation)
AQ -~ Arkosic Quartzite (Llyn Cowlyd Sandstone
Formation)
\ LG - Llethr Gwyn Sandstones (Llyn Cowlyd

Sandstone Formation)

RT - Rhyolitic tuff at the top of the Llyn
Cowlyd Sandstone Formation
BYC = Betws~-y-Coed area
BS - Black,fine grained,cleaved siltstone

within the Carneddau Group
CG - Carneddau Group sediments (sandstones/
siltstones)
LCVF, - Intercalated sediments between the lower -

and middle tuffs of the Lcwer Crafnant

Volcanic Formation

LCVF Intercalated sediments between the middle

and upper tuffs of the Lower Crafnant

Volcanic Formation
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- The area to the east of Beddgelert

UG(GB) - Upper Grits at Gareg Bengam
UG(ICYM) - Upper Grits at Llynau Cerrig-y-Myllt
UG(H) - Upper Grits at Hafodyddbrithion '
LIB(E) - Siltstones of the bedded facies of tke
Llyn Dinas Breccias at Hafodyddbrithion
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Z1S

Bancroftina sp.

Bicuspina spiriferoides (M'Coy)

B.cf.spiriferoides (M'Coy) of
Williams 1963

Bicuspina sp.
Brachiopods, gen.et sp.indet.
Chonetoidea sp.

cf.C.radiatula (Barrande) of Mitchell
1977

aff. Chonetoidea sp.

C.sp. - immature

cf.Colaptomena sp. of Mitchell 1977

Craniopsids (Lingulapholis sp.)

Craniopsids

Cremnorthis parva Williams

Cremnorthis sp. ~ immature

M8

RT

BS

BYC

CG ICVF1 ICVF

- ?
- +
+ -
+ -
+ -
+ -
+ -
- +
- +

2

UG
(GB)

+

EB
UG

(zom) (5) ()
7

+

UG LDB

+




816

Dalmanella cf.lepta (Bancroft)
of Bancroft 1945

cf D.indica Whittington of
Bancroft 1945

cf.D.modica Williams of Williams 1963

Dalmanella ‘ep.

Dalmanellids
Dalmanellids - immature

Dinorthis berwynensis (Whittington)

Dinorthis (Plaesiomye)mult:lplicata
ancrof

D.aff.b ensis (Whittington) of
Williams %
Dinorthis sp.

D.(Plaesiomys) sp.
D.sp. - immature

2. (20) sp. - immat\lre

BYC

BS CG ICVF, ICVF

EB
UG

UG LIB
(GB) (re) (B) (W)




615

IC BYC EB
uG UG UG LDB
MS AQ LG.BT BS CG _LCVF1 I(WF“2 (GB) (IcYM) (H) (H)
Diplonorthis sp. - = = == - ? - - - - -
Dolerorthis sp. - - 72 2 }|- - + + - - - -
cf.Dolerorthis sp. - - = = |- - - + - - - -
Dolerorthids - - e e |- - + - - - - -
Glyptorthis cf.concinnula
Gooper of Hitchell 1977 o
Harknessellids -~ immature - - = = |-+ - - - - - -
Heterorthis sp. . T I - - + - - -
Horderleyella sp. - - 4 = |- 4+ - - ? - + -
cf. Horderleyella sp. - - - = |- - - - - - + -
H.sp. - immature S - - - - - -
oFETTien, Toggtiauer (cov) T
Willisme 1585 oort Of o
Howellites sp. - - 4 = |- o+ + - + - + +
Inarticulate (Obolid) - 4t = = |- o+ - - - - - -
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Inarticulates, gen.et sp.indet.

Kiaromena cf.kjerulfi (Holtedahl)
of Williams 1963

cf. Kiaromena sp.

Kjaerina aff.jonesi Bancroft of
ancroft 1929a

K.cf.jonesi Bancroft of Bancroft 1929a

Kjaerina sp.
cf.Kjerulfina sp.

Leptaena sp.
Leptaenids

Leptestiina oepiki (Whittington)

Lingulella sp.

cf. Lingulella sp.
Macrocoelia expansa(J.de C.Sowerby)

M.cf.expansa (J.de C.Sowerby) of
Villiams 3

1c
MS AQ IG
+ - -
- - 4
- 7 -
- - 4
- 7 +
e .
t e -

RT

BYC

BS CG LCVF1 ICVF

+ + o+
- ? L2
- + -
- + -
- + +
- - +

+

2

UG

EB
UG

UG LDB

(GB) (LcyM) (H) (H)
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Macrocoelia sp.

Mjoesina sp.
Monobolina sp.

Nicolella actoniae obesa Williams

N.cf.actoniae obesa Williams of
Williams

Nicolella sp.

N.sp. - immature
Obolids in life position
cf. Onniella sp.
OrbiculoiAea sp.

Orthambonites cessata Williams

Orthambonites sp.

O.sp.nov.
O.sp. - immature

cf.Palaeoglossa sp.

RT

BS CG ICVF, ICVF

BYC

+ -
- 4+
-+
- 4+
- 4+
+ -
? 2
- 4+
-+
-+
-+

UG UG
(6B) (TCY1M)

EB
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Paracraniops sp.

cf. Paracraniops sp.

Paterula cf.bohemica Barrande of
Williams 19

Plaesiomys sp.

Plaesiomyids
Platystrophia SPp.

cf.Platystrophia sp.

Protozyga cf.diversa (Reed) of
Williams 1962

Protozyga sp. - immature

cf.Pseudolingula spatula Williams
of Villiams %57E

Rafinesquina sp.

cf.Rafinesquina sp.

Reuschella horderleyensis Bancroft

R.cf.horderleyensis Bancroft of
Baneroft 1928b and Williams 1963

B3 CG ICVF, ICVF

BYC

+ -
? -
- 4+
- 4+
+ -
- +
- +

EB
UG UG
(GB) (1IcYM)
- +
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R.cf.horderleyensis undulata

Williams of Williams 1965
Reuschella sp.

Rhactorthis crassa Williams

cf.R.crassa Williams of Williams 1963
Rhactorthis sp.

Rostricellula sparsa Williams

Rostricellula- sp.

Rugose strophomenids, gen.et sp.indet.

Salopia sp.
cf.Sampo sp.
cf.Scaporthis sp.

" Schizocrania sp.

Sericoidea cf.abdita Williams of
ams 1962

B.cf.restricta (Hadding)of Williams
1962 —

RT

- - ¢ +
- - 4+ +
- - - +
- 7 + +
- - - +
- 4 + -
- + - -

EB
UG UG
(6B) (TewM)
+ -

UG LDB
(1) (H)
+ -
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BS.sp.(aff.Chonetoidea gamma Spjeldnaes
of Bpjeldnaes

8.sp.(cf.C.alpha Spjeldnaes of
Bpjeldnaes I§§77

S.sp.(cf.C.stoermeri Spjeldnaes of
Bpjeldnaes 1957)

Sericoidea sp.
S.sp. - immature
Skenidioides costatus Cooper

S.cf.costatus Cooper of Williams 1963
Skenidioides sp.

8.sp. - immature
Sowerbyellids
Sowerbyellids - immature

Strophomena sp.

Strophomenids, gen. et sp. indet.

Triplesiaceans

1c BYC EB

UG UG UG LDB
AQ IG RT | BS CG ICVE, ICVF2 (GB) (1IcM) (H) (H)
T - + - - - -
- - = | = - + - - - - -
T + + - - - -
- -+ |- - + + - - -+
- - = |- - + + - - - -
- = = |- - + + - - - -
4 =~ =« |- = - - - - - -
+ = = |- 7 - - - - - -
S + - - - - -
+ + + |- + + + + + -+
- + = |- + + - + - - -
I D T - - - - -
- = = |- = - + - + - -
- 7?7 - |- + + - + + - -
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1C BYC EB :
UG UG LDB
MS AQ IG RT | BS CG ICVF1 ICVF2 (GB) (IciMm) (H) (H)
cf.Tyronella sp.of Mitchell 1977 - - = - - - + + - - - -
Broeggerolithus cf.nicholsoni (Reed) |
of Dean 1962 - - - 4 |- - + - - - - 4
Broeggerolithus sp. (Group 2-Dean 1960a) [~ - - - | - - - - - - ? -
B.sp. (Group 3-Dean 1960a) - - - + |- % +. - - - -+
Broeggerolithus sp. - -+ + + + + + + - + + +
B.sp.(with long genal spine) - - = |- - - - - - -+
Brongniartella minor (Salter) - 4+ = = |- % - - - - - -
B.cf.bisulcata (M'Coy)of Dean 1961 - = = = |- + - - - - -
B.cf.minor (Salter)of Dean 1961 - -+ = |- - - - - - - -
cf.B.bisulcata (M'Coy)of Dean 1961 e - + - - - -
Brongniartella sp. ' - 4 = = |- - + - ? - - -
B.sp.librigenae - - = = |- - - - - - - -
B.sp.thoracic segments -+ = = |- - - + - - - -
Calymene sp. (s.l.) - + + + | = + + + + - - -
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1c BYC EB

UG UG LDB
_ MS AQ IG BT | BS CG IOVE, IGVF, (GB) (1cM) (H) (H)
Calymenid (aff.Gravicalymene praecox
(Bancroft)of Dean quza; - - = = e . - + - - - -
Calymenid pygidia (cf.Flexicalymene
caractaci ?Salter)of Whittington 1965) - - - =l - + - - - -
Calymenid pygidia (cf.Gravicalymene )
praecox (Bancroft)of Dean T§333§ L T - + - - - -
Calymenid librigenae,gen.et sp.indet. - + = = e o + + - - - -
Ceraurinella cf.intermedia (Kielan) _
of Whittington 1965 e + - - - - -
Decoroproteus sp. - =- - - |< 4 - - - - - =
Flexicalymene caractaci (Salter) ‘ - = = e e . + + - - - -
F.aff.caractaci (Salter)of ,
ttington 1965 e + + - - - -
F.cf.planim nata (Reed) of
ttington - = 4 |- - - - - - - -

cf. F.caractaci (Balter) of

cf.F.planimarginata (Reed)of

Whittington -+ + = |- = + - + - - -
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cf.F.(Reacalymene)limba (Shirley)
of Whittington 1965
Flexicalymene sp.

Flexicalymene sp.A

cf.Gravicalymene praecox (Bancroft)
of Dean 1963a

cf.Gravicalymene sp.

JIllaenus sp. - immature

Isotelinids,gen.et sp.indet.
Isotelinid hypostome, gen.et sp.indet.

" Isotelinid librigenae,gen.et sp.ihdet.

Isotelinid pygidia, gen. et sp.indet.

Isotelinid thoracic segments, gen. et
sp.indet. :

Kloucekia apiculata (M'Coy)

Kloucekia sp.

K.sp.librigenae
K.sp. - immature

MS AQ IG
- + +
- + -
-— + )
-+ +
-+ +

RT

BS

BYC
CG IOVF1 ICVFa
- + +
- + +
- -+ -
- - +
o+ -
- + -

Eg
UG UG LDB

UG
(GB) (1c™M) (H) (H)

- + -
- + -—
- + -
- + -
- - +
- - +
+ - -
- - +
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1C BYC EB
UG UG UG LDB
MS AQ IG RT | BS CG ICVF1 ICVF2 (GB) (1cYM) (H) (H)

‘Iichids, gen.et sp.indet. - % = |- - - - - - - -

Iichid pygidia,gen. et sp.indet. - = e - = - - + - - - -
Meraspid trilobite,gen.et sp.indet. e + - - - - -
Meraspid trilobite pygidia,gen.et

sp.indet. T - + - - - -
Odontopleurid librigenae,gen. et

sp.indet. - - - 4+ - - - + - - - -
Parabasilicus powisi (Murchison) - = = =l - - - - - - -
Phacopid librigenae,gen. et sp.indet. - - - = e - - + - - - -
Phacopid pygidia,gen. et sp.indet. - . - = |- - - ? - - - -
Platylichas nodulosus (M'Coy) L + + - - - -
P.aff.nodulosus (M'Coy)of Whittington

T962 — S - + - - - -
Platylichas sp. - - - = |- - + + - - - -
P.sp.hypostome - - - - - - - + - - - -
Primaspis sp. ‘ S - + - - - -

Proetids,gen. et sp.indet. - + - - |- - + - - - - -
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Proetid librigenae,gen. et sp.indet.
Proetid pygidia, gen. et sp. indet.
Pygidia,cf.Estoniops sp.

Pygidia,cf.PseudogEhaerexochus Sp.
Pygidia,gen. et sp.indet.

Thoracic segments
Trinucleids,gen. et sp.indet.
Dilobella sp. '

Granulose ostracodes,gen.et sp.indet.
Hollinaceans,gen. et sp.indet.
Ostracodes (Podocopids)

~ Ostracodes,gen. et sp.indet.

Primitia sp.
Quadri jugatorids

Sipmobolbina sp.

BS CG ICVF1 1CcVF

BYC

+ -
- %
+ -
+ o+
- +
+ -
- +
+ o+
+ -
+ 4+
2 -

+

+

2

UG

EB

UG
(6B) (IeM) (H) (H)

+

UG

LDB




-

Ic BYC EB
' UG UG LDIB
MS AQ IG RT | BS CG LCVFq ICVF2 (GB) (IcyM) (H) (H)

Sigmoopsids B ? - - - - -
Smooth ostracodés (Leperditellaceans) B - + - - - -
Smooth ostracodes,gen.et sp.indet. - - - - |- - + - - - - -
Tallinnella sp. == - =+ + - + + +  +
cf.Tetradella marchica (Krause)of ,

Benson et al. 1961 - 4+ = = |- - - - - - - -
Tetradella sp. - - = = - -+ - - - - - -
Zygobolbids - - - = |- ¢ - - - - - -
Bellerophontids, gen.et sp.indet. + + + = |- 4+ - - + - + -
Bellerophontaceans,gen.et sp.indet. - - = = -+ - - - - - -
Cyrtolites sp. o I - - - . -
Gastropods, gen. et sp.indet. + + + - + + + - - - + +
Lesuerilla sp. - - 4+ = |-+ - - - - - -
Lophospirids, gen.et sp.indet. - = + + |- + - - ? - ?2 -
Pleurotomariaceans,gen.et sp.indet. + = = = = = - - - - - -

Reudemannia sp. B - -7 2 |- - - - - - - -




c BYC EB

M3 AQ IG RT | BS CG ICVF, ICVE., (GB) (Lg(Y;M) I(]I(i) {‘II;})3
Sinuites sp. ' - - = - |- - - - - - -
Ambonychiaceans,gen.et sp.indet. - = - = |+ + - - - - - -
Bivalves,gen. et sp.indet. - - = = |+ + - - - - + o+
Modiomorphids,gen. et sp.indet. - = = = |- - - - + - - -
Nuéuloids,gen. et sp.indet. - = = = |+ + - - - - -+
Ruculaceans,gen. et sp.indet. - - = = |- ¢ - - - - - -
Ptereineids,gen. et sp.indet. - - = - |-+ - - - - - -
Similodonta sp. - - = = |- - - - - - -+
Corals,gen. et sp.indet. - = - - - 4 - - - + - -
Encrusting corals,gen. et sp.indet. - - - = |-+ + + - - - -
Favositeé Sp. - - = = = 4 - + - - - -
Orthoceras sp. - - . e = = - - - - - + -
Orthoconic cephalopods,gen. et sp.indet. |- - - = |+ = - - - - - -
Tentaculites ornatus J.de C.Sowerby B + - - - -  +
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T.scalarig Schlotheim

Tentaculites

sp.

FRAGMENTAL REMAINS

Cyclocyclopa
Cyclocyclopa
Cyclocyclopa
Cyclocyclopa
Cyclocyclopa
Cyclocyclopa
Cyclocyclopa
Cyclocyclopa
Cyclocyclopa
Cyclocyclopa

Cyclocyeclopa

Cyclocyclopa

A

=

H Q ™

pluricolumnals

Lo T > I 2 T > I B

RT

BS

BYC
CG LCVF1 LCVF2
- - +
+ + +
+ + +
+ + +
- + -
- - +
- + +
- + +
- - +
+ + +
+ + -

EB

UG UG
(6B) (LCYM)

UG LDB
(7)) (1)
+ +
+ -
+ -
+ -
+ -
+ -
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IC BYC EB
UG UG UG LDB
MS AQ IG RT | BS CG ICVF, I.CVF2 (GB) (IcyM) (H) (H)
Cyclocyclopa K - T + - - - - -
Cyclocyclopa K pluricolumnals - - e e |- - + - - - - -
Cyclocyclopa L : - - e = e - - + - - - -
Cyclocyclopa N - e = m |- - - + - - - -
Cyclbpentagonopa A e - - - + + -
Cyclopentagonopa B B - - - - + -
Cyclopentagonopa C B + + - + - -
Cyclopentagonopa F - . = = |- = - + - - - -
Cyclopentagonopa G . T - + - - - -
Cyclotristellatopa A T - + - - - -
Cyclopentastellatopa A B + + - - - -
 Cyclopentastellatopa B N . + + - - - -
Cyclopentastellatopa C - - e e |- - - + - - - -
Cyclopehtastellatopa D - - = - - - - + - - - -
Pentagonocyclopa A - - =+ |-+ + + + + - -
- Pentagonocyclopa A'pluric;olumnals - - - - - - + + - - - -
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Pentagonocyclopa B
Pentagonocyclopa B1
Pentagonocyclopa C
Pentagonocyclopa F
Pentagonopentastellatopa B
Pentagonopentastellatopa E
Hexagonocyclopa A

Cirrals

Pluricolumnals

Pinnate1

Pinnate

2
Balacrinus sp.plates

Crinoid plates

cf.Haplosphaeronis multifida Paul of

Paul 1973

Cystoids,gen. et sp.indet.

’

MS

ILC
AQ IG RT
- 4 -

BS

BYC
CG LCVF1 ICVF

+ + +
- - +
- + -
+ + +
+ - -
- - ¥
- - +
+ + +
+ + +
+ + +
- + +
- + -
- + +
- + +
- - +

2

EB

UG LDB

(GB) (Iﬂm) (1) (H)

+

+ -
+ -
+ -




LC BYC EB

MS AQ IG RT | BS CG ICVF, ICVF, (gg) (Iggﬂ) t(]g) %Il}%
Diploporite cystoids,gen. et sp.indet. e + + - - - -
Diploporite plates - - = e |- - + + - - - -
Cystoid pore rhombs - - = = |- - + - - - - -
Echinoderm plates - . = = - ¢ - + - - - -
ﬁamse bryozoan fragments 1+ + - + |- + .+ + + + + +
Circular bryozoa - + + + |- - + i - - - + +
Sheet-1ike bryozoa - = e = | e - + - - - - -
Encrusting ‘bryozoa - - e o le - + + + + - %
Bryozoa - - w owm |- - + - - - - -
Algal fragments | B - + - - - -
Coral fragments i + + - - - -
Cyclocystoides sp.(three-pored plates) T - - - - -
Cyclocystoides sp.(two-pored plates) -+ - 2 }- - - - + - - -
Lepidocoleus sp. - - = 4 |- o+ + | + - + - -




Plate 3.1
Distorted brachiopod brachial valve (external mould) :

median line parallel to direction of maximum finite
elongation. Ribbing parallel/subparallel to elongation
direction becomes apparently finer whereas postero~-lateral
ribbing, which is at right angles to elongation direction,
becomes apparently coarser. At postero-lateral margin,
accentuated growth lines and tectonic rugae are developed
- note lateral diminution towards median line. Valve
termed a narrow form and is enclosed in cleaved siltstone.
From locality 195 (SH 71465117) - Glanrafon Beds, south-
west of Dolwyddelan (south-western sequence - map 3)

Plate 3.2
Part of an assemblage of tectonically distorted

brachiopods mostly orientated obliquely to direction of
maximum finite elongation (runs north-east - south-west
across photograph). Note well developed coarsening and
fining of external ribbing shown by Dinorthis pedicle
valve (bottom left). Distorted moulds of brachial internal
valves of sowerbyellids (= Sowerbyella) and dalmanellids
(= Dalmanella) can be distinguished (centre). All valves
are oblique forms and are enclosed in medium-coarse
sandstone.

From locality 134A (SH 62004523) - Glanrafon Beds, Upper
Grits, Gareg Bengam, east of Beddgelert (map 6)
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Plate 3.3

A mould of a dalmanellid (Dalmanella) brachigi internal
valve (oblique form) showing unequal tectonic distortion.
In the undeformed valve, the median line passes through
the cardinal process and subtends a right angle with the
hinge line. After distortion, the median line now subtends
- an angle of approximately 45° to the hinge line, whereas

a line projected through the cardinal process subtends a
much greater angle to the hinge line, thus implying -
unequal distortion. Such non-uniform distortion was
probably‘due to a greater posterior thickness of shell
resisting'distortion nuch better than a considerably ,
thinner anterior thickness, consequently implying tectonic
distortion occurred prior to decalcification. Note
apparent rib coarsening and fining. |

Scale x 9 | | =

From locality 180 (SH 71995167) ~ Glanrafon Beds, south-west
of Dolwyddelan (south-western sequence - map 3) |

Plate 3.4

Tectonically distorted internal mould of a pedicle valve
of Dinorthis (Plaesiomys) multiplicata Bancroft (=
Plaesiomys multifida (Salter))narrow oblique form. DNote
apparent fining and coarsening of marginal frill and
elongation of adductor muscle field. Direction of maximum
finite elongation is approximately northawest - south—east
‘across photograph.

Location as for plate 3.2
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Plate 3.5
Part of an assemblage of distorted brachiopod valves :

broad, oblique and narrow forms can be recognised.
Direction of maximum finite elongation runs north-north-
east - south-south-west across photograph. .Note how
valve distortion varies with orientation to elongation
‘direction. Valves are predominantly internal and external
moulds of sowerbyellid (=Sowerbyella) pedicle and brachial
valves, although internal moulds of Dinorthis pedicle
valves, possessing relatively coarse marginal frills, are
seen (right side of block).

Location as for plate 2.2

Plate 3.6 ,
A further assemblage of tectonically distorted brachiopod

valves., Direction of meximum finite elongation runs
sapproximately north-south.
Note :-
a) broad, obligue and narrow forms
b) Variation in apparent. coarseness of marginal frills
of two pedicle internal moulds of D. (2.)
multiplicata Bancroft (= P. multifida (Salter))with
respect to valves' orientation to elongation
direction (centre)
¢) part of a large distorted pedicle internal mould
of Macrocoelia cf. expansa (J.de C.Sowerby) on
right edge of block .
From locality 134 (SH 62044523) - location as for plate 3.2







Plate 3.7
The Cwm Idwal syncline, a subsidiary fold within the

Snowdon synclinorium. The axial region consists of
representatives of the Bedded Pyroclastic Formation
(Snowdon Volcanic Group), whereas the precipitous crags
(left, right) are formed of tuffs (some welded) assigned
to the Lower Rhyolitic Tuff Formation. The curved (folded)
contact between the two Formations is clearly visible.

The poorly exposed outcrops (centre, bottom left) are
sedimentary intercalations within the Lower Rhyolitic

Tuff Formation, these intercalations having previously
yielded fossils (Williams, D. 1920, p.206). ILlyn Idwal is
in the foreground.

Location SH 640590 ~ view approximately towards the south
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Plate 3.8

A "stretching llneatlon" developed upon a distorted
trilobite (Angelina sedgwickii Salter). Such a linear
structure usually parallels the direction of maximum
finite elongation, being more commonly developed within
fine grained argillaceous lithologies. One side of the

. trilobite has become compressed whereas the other side
has been stretched. Note how cephalic morphology
changes laterally across cephalon. o ! :
From SH 59823947 - Tremadocian slates (the Upper Tremadoc
Slates (Garth Hill Beds), after Fearnszdeq & Davies 1944),
north of Minfford

Plate 4.1
Internal mould of a pedicle valve of Nicolella showing
evidence of epifaunal colonisation. Note :-
a) two circular patches of encrusting bryozoa
b) linear bifurcating strﬁctures probably made by

stolons of ctenostomate bryozoans (cf, ropalonariids

- Ropalonaria; vinellids - Vinella)
As the internal mould has been colonised, one rust invoke
removal of shelly material prior to epifaunal colonisation.
Likewise, selective lithification must account for the
internal infilling being firm enough to support such
epifauna. The abraded nature of similar valves from this
horizon suggests exposure to current action. Presumably, -
therefore, the valves were exposed to current activity and
then shallowly buried, shelly material was lost, selective
lithification occurred, the lithified infillings were
subsequently re-exposed and epifaunal colonlsation, by
bryozoans, followed.
Scale x 8.5
From locality 244 (SH 7853%5755) - sediments between the
niddle and upper tuffs of the ILower Crafnant Volcanic
Formation, south-west of Betws-y-Coed (map 5)

~
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Plate 5.1
Siltstone block displaying planar and random occurrence

types. Lowest shelly horizon shows evidence of a rippled
top. Broader middle shelly horizon apparently possesses
a mixed valve orientation, denser valve packing at base
implying a gradual decrease in current velocity and/or
sedimentation. Towards the left edge of the block, this
horizon bifurcates. Note the relatively unfossiliferous
lithology between shelly layers. Bioturbation becomes
apparent in the upper part of the block, indicating

onset of more stable conditions and reduced sedimentation.
Above broad shelly horizon, another shelly horizon has
been modified by shallow biogenic activity (possibly
implying location within the sublittoral (outer ?) zone)
which has produced random valve orientations. The shelly
horizons accumulated during periods of relatively reduced
sedimentation. A minor erosive surface overlies the
bioturbated zone, inferring a slight increase in current
activity. ) ‘

From locality 205 (SH 73655157) - Glanrafon Beds, south of
. Dolwyddelan (Cwm Penamnen sequence - map 3)
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Plate 5.2
Detail of bioturbated area in plate 5.1. Note random valve

orientations and concentration of some valves into "pockets"
~ this may be a function of the mode of burrowing of the
infaunal organisms.

Iocation as for plate 5.1
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Plate 5.3

Random valve orientations within a sandstone at Capel
Curig. Two general valve sizes can be distinguished :
large plane valves are Macrocoelia whereas smaller, more
convex valves are Dinorthis and Salopia (the latter being
the smallest, more globose valves). Note valves are not
closely packed and appear broadly confined to a wide planar
horizon. Consequently, valve randomness is here
interpreted as resulting either from scouring or
penecontemporaneous soft sediment deformation (or a
combination).

Length of pen = 12.5 cms.

From locality 129 (SH 7144580%) Upper Racks Sandstone,
Capel Curig West (map 1)

Plate 5.4

Random valve orientations bounded by thin planar occurrence
‘ types possessing preferred convex-up valve orientations
within a siltstone (see chapter 5, section b, ii, 4 for
explanation). The majority of valves are sowerbyellids
(Sowerbyella).
Length of pen = 12.5 cms.
From locality 189 (SH 70925081) Glanrafon Beds, south-west
of Dolwyddelan (south-western sequence - map 3)
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Plate 5.5

Thin planar occurrence type possessing a preferred convex-
up valve orientation within a sandstone : probably
produced by relatively high velocity currents associated
with rapid sedimentation which quickly buried the valves
and prevented biogenic reworking. ©Some net lateral
transport of valves was presumably involved.

From locality 155 (SH 72375846) unit p (Glanrafon Beds =
Carneddau Group), Capel Curig East (map 1)

Plate 5.6

Thin planar occurrence type possessing a preferred
concave-up valve orientation within a sandstone. Note
associated underlying, undisturbed sedimentary structures
(megaripples ?) which indicate relatively rapid
sedimentation. |

From locality 141 (SH 71075792) - upper part of the Lower
Racks Sandstone, Capel Curig West (map 1)
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' Plate 5.7 ,

Detail of a laterally continuous shelly horizon (=
coquina) possessing an apparent mixed valve orientation
within a sandstone. Dense valve packing implies reduced
sedimentation, whereas their undisturbed nature attests to
relatively rapid accumulation. The disarticulated wvalves
are mostly sowerbyellids (Sowerbyella) and Dinorthis
(Plaesiogzs) multiplicata Bancroft (= Plaesiomys multifida
Salter).

From locality 155 (SH 72375846) - unit p (Glanrafon Beds =
Carneddau Group), Capel Curig East (map 1)

Plate 5.8

Detail of a laterally continuous shelly horizon possessing
an apparent mixed valve orientation within a siltstone.
The disarticulated valves are mostly sowerbyellids
(Sowerbyella).

Length of pen top = approximately l.4 cms.

From locality 205 (SH 73655157) - Glanrafon Beds, south of
Doiwyddelan (Cwm Penamnen sequence - map 3)
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Plate 5.9

Laterally continuous shelly horizons within a sandstone

at Capel Curig. Note trifurcating broad horizon (at

left); associated overlying and underlying undisturbed
planar bedding and laminations (see chapter 7, sections

b, ii, 1 and b, iii, 1B for further explanation); spaced
cleavage developed within middle and lower parts of outcrop.
The form of the shelly horizons and associated,

undisturbed sédimentary structures suggest relatively

rapid deposition and accumulation within a high energy
environment. |

Length of hammer = 40 cms. ‘

From locality 143B (8H 70955782) - upper part of the
Lower Racks Sandstone, Capel Curig West (map 1)
Plate 5.10 '

Probsble in situ obolid within a siltstone (see chapter 5,

section b, v and chapter 9, section b, ii, 5 for
discussion).

Scale x 2.9

From locality 187 (SH 70855064) - Glanrafon Beds, south-
west of Dolwyddelan (south-western sequence - map 3)

546







Plate 5.11
Preferred concave-up valve orientations within thin planar

occurrence types and laterally continuous shelly horizons
displayed on a joint face from a sandstone at Capel Curig.
Note related low degree of random valve orientation,
resulting either from penecontemporaneous soft sediment
deformation or scouring (see chapter 5, section ¢, ii

for explanation).

Length of pen = 12.5 cms,

From locality 129 (SH 71445803) - middle part of the
Upper Racks Sandstone, Capel Curig West (map 1)

Plate 5.12
Preferred concave-up valve orientations within a laterally

continuous shelly horizon from a sandstone at Capel Curig
(see chapter 5, section ¢, ii for explanation). Note
loose packing of valves and incipient spaced cleavage.

Two general valve sizes can be discerned : larger, flatter
valves are Macrocoelia whereas smaller valves are either
Dinorthis or Salopia, the smallest probably being Salopia.
Preferred concave-up orientations of even the smallest
valves suggest accumulation by the action of relatively
low velocity currents.

Length of pen = 12.5 cms.

Location as for plate 5.1l1
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Plate 5.13

Preferred convex-up valve orientations within a laterally
continuous shelly horizon from a sandstone at Capel Curig.
Dense valve packing in the lower half grading into overlying
sparsely fossiliferous, planar bedded sandstones suggests
‘an increase in sedimentation, valve orientations and allied
.sedimentary structures attesting to relatively high energy
conditions. Non-disturbance implies rapid deposition.
Such a sequence possibly originated within the inner
sublittoral zone. -

Width of hammer head = 3.5 cms.

From locality 143B (SH 70955782) - upper part of the Lower
Racks Sandstone, Capel Curig West (map 1) '

Plate 7.1
Thin planar bedding and parallel laminations within the

Lower Racks Sandstone. Certain laminations are undulose
which may either reflect original irregularities on the
depositional surface or represent ripples, whilst other
laminations laterally wedge out. Preservation and non-
disturbance of the sedimentary structures implies no
biogenic reworking, in turn probably attesting to rapid
deposition under upper flow regime conditions in shallow
water.,

Long edge of notebook = approximately 21.5 cms.

From locality 141 (SH 71075792) - Lower Racke Sandstone,
Capel Curig West (map 1)
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Plate 7.2

One of several diéérete horizons of black shaley clasts
with intercalated brachiopod valves within the Lower Racks
Sandstone. Such horizons are channel floor lag concentrates
resulting from lateral migration of tidal channels,
possibly on the lowest parts of sandy tidal flats. Note

overall imbrication of clasts, a characteristic feature

of similar modern-day deposits. Inweathered "thumbnail

impressions" within the rockface represent brachiopod
valves @

large planar valves are Macrocoelia (?) valves
which originally accumulated on the channel floor.
Undisturbed laminated sandstones sbove and below clast
horizon = point bar sequences.

Length of hemmer head = 17.5 cms.

From near locality 141 (SH 71075792) - Lower Racks
Sandstone, Capel Curig West (map 1)
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Plate 7.3

Detail of clast horizon in plate 7.2. Note appearance of
horizon on a joint plane (left) and imbrication of clasts
(right), although sparse brachiopod valves appear more
randomly orientated. Within similar horizons, brachiopod
valves occasionally display preferred concave-up
orientations. Note range in size, shape and angularity/
roundness of clasts. The curved shape of some clasts
implies deposition while still relatively plastic :
however, clast boundaries appear relatively sharp.

For scale, compare with plate 7.2

Location as for plate 7.2
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Plate 7.4

Bedding developed in coarse volcaniclastic sandstones
overlying the rhyolitic and accretionary lapilli tuffs
within the Dyffryn Mymbyr Tuff. Note well-developed planar
bedding which frequently displays low angle erosive
contacts between individual sets, in addition to discrete
horizons of cross-bedding. Such bedform fluctuations
indicate rapid current velocity changes in a shallow
water, high energy environment, the aforesaid erosive
contacts implying recurrent seafloor reworking.
Undisturbed sedimentary structures signify rapid

deposition. Angular acidic clasts can be distinguished
(centre).

Length of pen = 13 cms.

From locality 254 (SH 70775799) - Dyffryn Mymbyr Tuff,
Capel Curig West (not included on map 1)

Plate 7.5

Erosive contact between overlying bedded units (megaripple

bedding ?) and underlying cross-bedded units, which in
turn overlie planar bedded sediments seemingly displaying
graded bedding (deposition from suspension ?), from the

same sandstone unit as in plate 7.4. Note development of

a spaced cleavage within finer grained units (centre/
bottom).

Length of pen = 13 cms.
Iocation as for plate 7.4
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Plate 7.6
Planar laminated sandstones partly incised by a shallow

scour infilled by cross-bedded sandstones (upper right
centre), consecutively overlain by bedded (rippled ?)
sandstones. Note what might be a burrow penetrating lower
planar laminated sediments (left centre), such restricted
biogenic activity possibly originating during a brief
cessation of sedimentation, the burrow infilled by similar
material to that overlying the lower laminated sandstones.
These structures attest to rapid deposition and both
fluctuating sedimentation and current velocities in a
shallow water, high energy enviromnment.

Length of'pen = 13 cms.

Location as for plate 7.4

Plate 7.7
Well developed bedding in coarse volcaniclastic sandstones

within the Dyffryn Mymbyr Tuff. Planar bedded sandstones
rest unconformably upon faintly cross-bedded sandstones
(bottom right). Bedding displayed in central and upper
parts of outcrop attributed to megaripples (?), low-angle
erosive contacts being present within these units. Note
apparent small low-angle reverse fault (thrust) has offset
bedded units, with an intimation of a small drag fold
(centre).

Length of pen = 13 cms.

Location as for plate 7.4
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Plate 7.8
Detail of part of plate 7.7 displaying a small-scale sag

structure caused by forceful emplacement of a small,
angular, acidic clast into laminated coarse sandstones.
The clast was either deposited from a waning high velocity
current or was of airfall origin. Note the clast has
almost penetrated the lamina into which it was emplaced.
The upper part of the lamina "drapes" over the upper sides
of the clast, suggesting it was emplaced shortly after the
commencement of deposition of this lamina. Note the
coarse grained lithology and possible small-scale r1pp1e
bedding at the base of the illustrated section.

Length of pen included = approximately 12 cms.

Location as for plate 7.4 '

Plate 7.9
Field appearance of the extremely fine grained rhyolitic

tuff (unit 1) overlying the Cefn-y-Capel Siltstone. Note
the characteristic bleached white surface weathering
colour and the irregularly fractured, uncleaved, massive
nature of the tuff. Megascopically bedded horizons
represent phases of clastic sedimentation. Such units
frequently grade laterally and vertically into purer tuffs,
implying synchronous ash and clastic sedimentation.
Trough-like depression to left - channel infill?
Length of hammer = 40 cms.

From locality 151 (SH 72295825) - Unit 1 overlying the
Cefn-y-Capel Siltstone, Capel Curig East (map 1)
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Plate 7.10
Planar bedded and trough cross-bedded sedimentary

intercalations within the rhyolitic tuff (unit 1) above
the Cefn-y-Capel Siltstone.’ Massive tuff units underlie
the bedded sediments. Note what appears to be convoluted
bedding in sediments above and below clinometer.
Convoluted bedding is also noted within certain tuff
horizons. '

Total length of clinometer = 17.5 cms.

Location as for plate 7.9

Plate 7.11
Field appearance of one of several fossiliferous bedding

Planes within unit m at Capel Curig East ( = lateral
equivalent of the Multiplicata Sandstone from the Llyn
Cowlyd area — Diggens & Romano 1968). Bedding planes are
covered by external and internal decalcified moulds of -
pedicle and brachial valves of Dinorthis (Plaesiomys)
multiplicata Bancroft (now Plaesiomys multifida (Salter)
- see Cocks 1978, p.50), showing mixed valve orientations.
Length of pen included = approximately 9 cms.

From locality 152 (SH 72345825) - unit m (Glanrafon Beds
= Carneddau Group), Capel Curig East (map 1)
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Plate 7.12

An additional view of the bedding plane illustrated in
plate 7.11. Two pedicle internal moulds of Dinorthis
(Plaesiomys) multiplicata Bancroft (now Plaesiomys

multifida (Salter) - see Cocks 1978, p.50) are seen.
location as for plate 7.11

Plate 8.1

Laminations of variable thickness within the basal .
rhyolitic tuff of the Y Glog Volcanic Group. Undisturbed
laminations suggest rapid deposition although in this
case, such non-disturbance probably resulted from a lack
of biogenic reworking : the laminations originated from
deposition of fine airfall ash gradually settling out
from suspension within a low energy environment.
laminae appear rippled (centre). Note the spaced
pervasive cleavage.

Diemeter of filter = approximately 5.0 cms.

Prom locality 73 (SH 55534157) - the basal rhyolitic tuff
of the Y Glog Volcanic Group (see fig. 8.3), south of
Moel Hebog (not included on map 2)

Several
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Plate 8.2 . |
"Varve-like" laminae within the aforesaid basal rhyolitic
tuff. The variable thickness of the laminae imply
variable rates of settling-out from suspension and
fluctuating rates of pyroclastic fall-out. Note the
conformity of the laminae, what seem to be low amplitude
ripples (top) and the development of small-scale jointing.
Location as for plate 8.1

Plate 8.3

A conspicuous rippled horizon within the aforementioned
tuff, indicating probable deposition under lower flow
regime conditions. Note associated undisturbed planar
laminations.

Length of pen = 12.5 cms.

From locality 68 (SH 55634141) - horizon as for plate 8.1
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Plate 8.4

Convoluted laminations within the basal rhyolitic tuff,
the laminations assuming a sigmoidal form. Coarser and
finer grained laminae are present. The convolutions
possibly resulted from load deformation which was
concomitant with sedimentation and possibly localised by
rippling (Potter & Pettijohn 1963, p.155).

Diameter of lens cap = 5.4 cnms. |

Location as for plate 8.3

Plate 8.5
A broad pipe-like structure developed within the lowest

part of the above rhyolitic tuff. Although superficially
resembling a sand volcano, the structure (albeit
incompletely developed) seems best compared with a
liquefied intrusion (Lowe 1975) and as such, presumably
resulted from liquefaction initiated by seismic shocks
which were related to this episode of pyroclastic activity.
Note the contact with the underlying slate (see fig. 8.3)
and the faint laminations within the upper beds in the
disturbed area.

Length of clinometer = 10 cms.

Iocation as for plate 8.3
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Plate 8.6 .

The irregular contact between the overlying "agglomerate"
and an underlying, well cleaved slate within the Y Glog
Volcanic Group (see fig. 8.3). Parts of the agglomeratic
unit downcut into the slate, attesting to the original
erosive emplacement of the "agglomerate". Slate clasts
with gradational boundaries, presumably "ripped-up" from
the underlying, then unlithified muds, are numerous -
within the lower horizons of the agglomeratic unit

(= subaqueous debris-flow). |

Length of hammer = 40 cms. ‘ , :
From locality 69 (SH 55624150) - "agglomerate" within the

Y Glog Volcanic Group (see fig. 8.3), south of Moel Hebog
(not included on map 2)

Plate 8.7 .

Planar laminations developed within finer tuffs overlying
the "agglomerate" (see fig. 8.3) indicate submarine
deposition. The laminations presumably resulted from
fine material settling out from suspension following
rapid emplacement of the “agglomerate" as a debris-flow.
Note the spaced cleavage.

Length of pen included = 8 cms.

From locality 71 (SH 55594167) - fine tuffs which overlie
the "agglomerate" within the Y Glog Volcanic Group (see
fig. 8.3), south of Moel Hebog (not included on map 2)
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Plate 8.8
Poorly exposed trough cross-bedding within a relatively

coarse crystal lithic tuff immediately overlying the
"agglomerate®, Shallow spoon-shaped depression - scour
trough (?) with cross-bedded tuffaceous infill. Such
sedimentary structures originated under lower flow regime
conditions, although the scour trough signifies increased
erosive current activity. The tuffaceous material settled
out either from suspension following emplacement of the
"agglomerate® or through the water body after synchronous
pyroclastic activity, consequently becoming reworked on
the seafloor. :

Length of pen included = 6.5 cms.

Location as for plate 8.7

Plate 8.9 :
A rippled bedding plane within the finer tuffs overlying

the "agglomerate" (see fig.8.3). The ripples are
undulatory small-current ripples (Reineck & Singh 1975)
and are transitional between lower energy straight crested
small-current ripples and higher energy linguoid small-
current ripples. Although ripple indices are not
determined, the undulatory, non-bifurcating crests imply
the ripples were current-generated. |

Length of hammer = 40 cms.

From locality 76 (SH 55484198) - fine tuffs overlying the
"agglomerate" within the Y Glog Volcanic Group (see fig.
8.3), south of Moel Hebog (not included on map 2)

559






Plate 8.10

Rippled bedding planes exposed within the same tuff unit
as in plate 8.9. Most planes possess undulatory small-
current ripples as before. However, one plane displays
ripples which may have been wave-generated although ripple
indices are necessary for confirmation. As in plate 8.9,
these ripples formed under lower flow regime conditions,
being part of migrating ripple trains.

Length of hammer head = 17.0 cms.

From locality 72 (SH 55614172) - from fine tuffs overlying
the "agglomerate" within the Y Glog Volcanic Group, south
of Moel Hebog (not included on map 2)
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Plate 8.11

Symmetrical ripples (?) within fine tuffs in the upper
part of the Y Glog Volcanic Group. Such ripples may have
been wave-generated : typical symmetrical wave ripples
possess a distinctive internal structure, i.e.,
superimposed chevron-like laminations which overlap in an
imbricate fashion in a central crotch zone. However, -
such internal structures are not recognised. The internal
laminae may comprise a climbing ripple lamination
structure but this remains unconfirmed. Wa%e-generated
ripples signify transitory phases existed when the fine
ash on the seafloor was above wave base and was reworked.
Location as for plate 8.9

Plate 8.12 _

An asymmetrical ripple apparently merging (to the right)
into symmetrical ripples. Some internal ripple laminations
can be discerned. Here, the asymmetrical ripple was
probably wave-generated. Note the thin, finely laminated
unit (bottom). Immediately above is a rippled unit, the
ripples being asymmetric in profile with a relatively
small amplitude (= ripple height) - possibly current-
generated ?

Width of key (see bottom right-hand corner) = 7 mms.
Location as for plate 8.9
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Plate 8.13

Sedimentary structures developed within the lower horizons
of the Gorllwyn Grit. For full interpretation, see
chapter 8, section b, iii, 5. ‘

Total length of clinometer = 17.5 cms.

From locality 48 (SH 57614234) - Gorllwyn Grit, Upper
Glanrafon Beds, south-south-west of Moel Hebog (not
included on map 2, but just north of locality 47)
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Plate 8.14
Field appearance of the intra-Pitt's Head conglomerate
on the western limb of the Moel Hebog syncline. Note :-
a) rounded outline of constituent pebbles
b) lack of any stratification, bedding, sorting or
grading
¢) rounded siltstone pebble (bottom left) displaying
remanent bedding ,
d) poor cleavage developed within tuffaceous matrix
of conglomerate
For explanation, see chapter 8, section b, iii, 6.
Length of bar included = approximately 60 cms.
From SH 55254646 - intra-Pitt's Head conglomerate, Pitt's
Head Rhyolite Group (Shackleton 1959), west-south-west of
Moel Hebog summit (not included on map 2)
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Plate 8.15

Detail of the same conglomerate, showing two rounded
rhyolitic pebbles displaying the characteristic bleached
white weathering colour developed by rhyolitic rocks, the
lower pebble showing perlitic (?) cracks. Note rounded
outlines of constituent pebbles and poor sorting. Similar
rhyolitic pebbles from the conglomerate are matched with
lithologies from the PreCambrian Arvonian Series (Greenly
in Shackleton 1959), consequently implying northern or
north-western provenance.

Length of hammer handle included = approximately 25 cms. .
Location as for plate 8.14

Plate 8.16

One of several small exposures on the eastern limb of the
Moel Hebog syncline of probably the same conglomerate
horizon as in plates 8.14 and 8.15. Here, constituent
pebbles are almost entirely rhyolitic in composition and
are, on average, smaller than those from the aforesaid
exposures on the western limb of the above syncline. Note
rounded pebbles and apparent absence of any grading,
stratification, sorting or bedding. These exposures reveal
the tuffaceous matrix is more strongly cleaved than in the
exposures on the western limb of the syncline.

Width of finger = 1.5 cms.

From locality 105 (SH 56064583) - intra-Pitt's Head
conglomerate, Pitt's Head Rhyolite Group (Shackleton 1959),
south-south-west of Moel Hebog summit (not included on

map 2)
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Plate 9.1 |
"Varve-like" laminations developed within a fine sandstone.

Above, bedding becomes less distinct. Preservation of the
upper laminae varies laterally, structureless patches of
sediment apparently cutting through the laminae (e.g.,
centre left) - this possibly resulted from reworking
attributable to a combination of current and deformative
biogenic activity. Undisturbed laminae either imply rapid
deposition (lower part of upper flow regime - plane bed
phase) or deposition from suspension clouds during lower
energy conditions following storm activity. If the
overlying sediment was indeed bioturbated, then this would.
represent post-storm recolonisation of seafloor sedimeénts
by infauna.

Length of pen = 12.5 cms.

From locality 188 (SH 70945076) - Glanrafon Beds,
Dolwyddelan (south-western sequence - map 3)

Plate 9.2
A shoreface or an upper offshore sequence (after Howard

1971, 1972). The basal sandstone is laminated and is
penetrated by occasional Skolithos burrows, in turn
succeeded by an unevenly weathering, bioturbated unit,
erosively overlain by laminated sandstones possessing a
conspicuous scour and fill structure (top right). The
laminated sands = storm deposits : upward increase in
bioturbation corresponds to re-establishment of infauna
during calmer post-storm conditions. The aforesaid
erosion plane is covered with storm accumulations of
disarticulated brachiopod valves which underwent only
minor net lateral transport. \

Long edge of notebook = approximately 21.5 cms.

From locality 226B (SH 7570513%3) - Glanrafon Beds, Bwlch
Yy Groes, south of Dolwyddelan (south-eastern sequence -
map 3) |
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Plate 9.3 ,
Large scale trough cross-bedding (= pi cross-

stratification, Allen 1963) developed within sandstones
downcutting into siltstones, the cross-bedded unit
apparently truncated by planar laminated sandstones
themselves truncated by siltstones (infilling (?) a
channel to the left). The base of the above trough is
fossiliferous, the single layer of brachiopod valves
'possibly representing a shell lag concentrate within a
scour trough. Beneath the cross-bedded unit are
bioturbated fossiliferous siltstones.

Length of pen = 12.5 cms. |

From locality 204 (SH 73615163) - Glanrafon Beds, Cwm
Penamnen, south of Dolwyddelan (Cwm Penamnen sequence -

map 3)

Plate 9.4 .

Small scour and fill (channel) structure developed within
" coarse, sparsely fossiliferous sandstones and apparently
symmetrically infilled by similar coarse, thinly bedded
sandstones, attesting to the action of erosive bottom
currents. A

Length of marker = 14.0 cms.

From locality 210 (SH 74375181) - Glanrafon Beds;
Dolwyddelan (south-eastern sequence - map 3)
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Plate 9.5 _
Detail of axial region of a scour and fill (channel)

structure, displaying an spparent symmetrical infill
passing upwards into planar laminated sandstones.
Length of pen = 12.5 cms.

Location as for plate 9.2

Plate 9.6
Steep-sided asymmetrical scour (channel) possessing shell-

sand infill, passing up into planar laminated and small-
scale cross-bedded fine sandstones (top left)
consecutively succeeded by fossiliferous siltstones.
Length of hammer head = 17.5 cms.

From locality 173 (SH 71525147) - Glanrafon Beds,
Dolwyddelan (south-western sequence - map 3)
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Plate 9.7 ,

A vertical shaft referable to the ichhogenus Skolithos
penetrating laminated sandstones (= lower 1aQ;;;;;;__-
sandstones in plate 9.2) from the shoreface sequence in
plate 9.2. A burrow halo is present on the right of the
burrow. The burrow walls appear composed of finer grained
material, presumably representing an original mud coating
that provided support in what were probably relatively
unstable sands, the burrow itself occupied by a suspension
feeder. Note sparse brachiopod valves (now decaleified
moulds) just below the burrow. ‘

Length of pen included = approximately 8 ems.

Iocation as for plate 9.2 '

Plate 9.8
Vertical shafts referable to Skolithos penetrating (lower)

laminated sandstones (upper shoreface sands) from the
shoreface sequence in plate 9.2. Note burrow haloes.
Similar burrows characterise high energy environments,
such as those in which these sandstones originally
accumulated, the suspension feeders burrowing deeply to
escape stresses at the sediment-water interface.

- Length of pen included = approximately 10 cms.

Location as for plate 9.2
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Plate 9.9
An agglomeratic unit, crudely graded with poor

stratification, overlain by a cross-bedded crystal tuff,
such features implying submarine deposition. Grading
resulted either from a combination of airfall grading and
settling through water or from emplacement of a type of
subaqueous debris-flow in which all size particles are
carried and out of which they settle. The rounded nature
of some component clasts suggests exposure to current
activity and some consequent transport. Underlying the
agglomerate are calcareous siltstones (not shown)
yielding an assemblage referable to the Nicolella
community, thus suggesting the agglomerate and bedded tuff
accumulated in an offshore environment. :
Long edge of notebook = 21.5 cms.

From locality 233 (SH 71355344) - Snowdon Volcanic Group,
Upper Unit of the Lower Rhyolitic Tuff Formation, southern
slopes of Moel Siabod (map 3)
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Plate 9.10

Planar bedding developed within tuffs from the upper sub-
unit of the Upper Unit of the ILower Rhyolitic Tuff
Formation on Moel Siabod. Such bedding implies submarine
deposition (lower part of the upper flow regime - plane
bed phase ?). '

South-west of locality 233, location as for plate 9.9

Plate 9.11 _
Bedding within the Upper Rhyolitic Tuff Formation, the

sampled faunal horizon (Appendix Two - locality 179)
occurring at the base of the illustrated outcrop. In the
basal third, tuffaceous sediments (displaying planar
bedding - possibly due to sedimentation from suspension)
alternate with bleached white weathering, purer rhyolitic
tuffs, some of which laterally pinch and swell. Note
capping of extremely fine airfall tuff (as thin white
band) on one rhyolitic tuff. The consecutive horizon,
which possessés greater sediment admixture, displays a
laminated base although mostly esppearing contorted and
disrupted (downloading/liquefaction ?). Overlying this
unit is a purer rhyolitic tuff, pods of which have
downloaded into the underlying unit. Succeeding the tuff
are graded crystal tuffs displaying varying patterns of
grading (Kuenen 1953). See chapter 9, section b, iii, 2
for explanation. '

See photograph for scale.

From locality 179 (SH 71965187) - Snowdon Volcanic Group,
Upper Rhyolitic Tuff Formation, west-south-west of
Dolwyddelan (south-western sequence - map 3)
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Plate 9.12 :
One ‘of several black slate clasts, of identical lithology‘

to the Black Slates, found within the upper horizons of the
Upper Rhyolitic Tuff Formation.

Length of pen = 12;5 cms.

From locality 228 (SH 70015144) - Black Slates, Ty'n y
Ddol quarry, west-south-west of Dolwyddelan (map 3)

Plate 10.1

Cross-bedded fine sandstones overlying well bioturbated
fossiliferous siltstones, brachiopod valves within the
siltstones béing randomly orientated. A vertical shaft
referable to Skolithos, with discernable burrow halo, has
penetrated the cross-bedded sandstones and underlying
siltstones. Such an association of structures suggests
some shallowing, perhaps linked with increased current
velocities and rapid sedimentation. Separating the
bioturbated unit from the bedded unit is an erosion plare.
Diameter of coin = 1.7 cms.

From locality 239 (SH 77325739) - Carneddau Group, west
of Betws-y-Coed (map 5) |
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Plate 10.2

Field appearance of fossiliferous horizons from the
Multiplicata Sandstone. Horizons classed as laterally
continuous shelly horizons - valves display apparent
mixed orientations. Such horizons probably represent
current accumulations within a high energy, shallow water
environment. Planar horizons imply little bdiogenic
reworking, whereas the unfossiliferous horizons infer
periods of continuous sedimentation (under upper flow
regime conditions ?)

Length of hammer head = 17.5 cms.

From locality 159 (SH 71676142) - Glanrafon Beds,
Multiplicata Sandstone, south-western side of Llyn

~ Cowlyd (map 4)

Plate 10.3
Large-scale trough cross—beddlng developed within the

Arkosic Quartzite - note its typical bleached white
weathering field appearance,

Length of hammer head = 17.5 cms.

From locality 160 (SH 71606157) - Glanrafon Beds,
Arkosic Quaftzite, south-western side of Ilyn Cowlyd

(map 4)
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Plate 10.4 :
Dark, fine grained clasts (appearing lighter due to
weathering) intercalated with disarticulated sowerbyellid
(= Sowerbyella) valves within a sandstone. The valves
possess a mixed orientation. Note :-
a) gradational boundaries of clasts (see clast at
upper left)
b) confinement of clasts and valves to a discrete
~horizon
Such horizons suggest deposition from laterally migrating
tidal channels, the clast-valve horizon representing a
channel floor lag concentrate.
Length of pen included = 9 cms. .
From locality 163 (SH 72116219) - Glanrafon Beds, Llethr

Gwyn Sandstones, western side of Llyn Cowlyd (map 4)

Plate 10.5
A similar clast horizon to that above. Clasts seem

imbricated although this may be due to interaction with
cleavage which although poorly developed, nevertheless
appears to be refracted through the clast horizon. Note
faint undisturbed laminations within sandstone both above
and below clast horizon (point bar deposits 7). Compare
with plate 7.2.

Diameter of end of pen = 4 mms.

Location as for plate 10.4
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Plate 10.6

A vertical shaft possessing retrusive spreite, from the
Llethr Gwyn Sandstones. A second shaft with fainter
spreite can be distinguished to the right of the main
burrow, whilst additional shafts possibly exist further
to the right. Both shafts appear truncated by an erosion
plane, above which planar laminae can be discerned. Such
figurative bioturbation and retrusive spreite connote
responses to relatively rapid sedimentation in a shallow
water, high energy environment. These shafts are
approximately 50 cms. below the clast-valve horizon in
plate 10.4,

Burrow length = approximately 10 cms.

Location as for plate 10.4 |

Plate 10.7
Field appearance of the laharic breccia. Underlying the

breccia horizon are sandstones which possess trough cross-
bedded sets with erosive contacts passing up into faintly
planar laminated, undisturbed horizons, differential
weathering revealing coarse-fine grain alternations
within the cross-beds.

For scale, compare with plate 10.8

From locality 161 (SH 71806190) - Glanrafon Beds, laharic
breccia within the Llethr Gwyn Sandstones, western side
of Llyn Cowlyd (not included on map 4)
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Plate 10.8

f‘ A different aspect of the same outcrop as in plate 10.7.

i Note'-

a) underlying bedded sandstones : three erosive
contacts can be distinguished within the trough
cross-bedded horizon, coarse-fine grain
alternations picked out by differential
weathering. These sandstones seem intimately
related to the overlying laharic breccia,
although their mode of origin is problematical.
However, such cross-bedding relationships lend
weight to the possibility of a type of "base-
vsurge" depositional mechanism for the sandstones
(Fisher 1977). See chapter 9, section b, iii, 4
for further explanatioh.

b) undisturbed planar laminations succeeding the
aforesaid cross-beds (bottom right)

c) fragments within the laharic breccia : note greatest
density of fragments is towards the middle and top
of the unit; an overall inverse grading of
fragments; a large, angular rhyolitic fragment
(upper right); what appears to be an irregularly
shaped, internally contorted boulder (centre), of
a similar lithology to the underlying sandstone,
which is incorporated into the lower borizon of
the laharic breccisa. )

L d) finely bedded sandstones overlying the laharic

N " breccia (top right)

e) quartz veining (above hammer in centre) related
to local thrust plane (?)

Length of hammer head = 17.5 cms.

Location as for plate 10.7
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Plate 10.9

Unconformable erosive relationships displayed within
lower horizons of the sandstone beneath the laharic
breccia. Note coarse~-fine grain alternations picked out
by differential weathering, and the absence of cleavage.
Note individual finer grained (inweathering) units
thicken towards the centre of the trough-shaped set,
indicative of some kind of channel or large scour infill.
Aforesaid coarse-fine grain alternations pass up into
coarser laminated sandstones. Within the underlying set,
note a small-scale, high-angle reverse fault with minor
drag folds (top left). '

Length of hammer head = 17.5 cms.

Location as for plate 10.7

Plate 10.10
Inverse grading within part of laharic breccia - although

poorly sorted, there is a distinct upward gradation from
fine to coarse fragments, a wackestone texture being
developed. Inverse grading is indicative of inertia flow.
The fragments are enclosed within a muddy matrix which is
cleaved, whereas the fragments appear uncleaved. The’
rounded fragments were probably exotic, but the angular
fragments were possibly only locally .derived.

Length of hammer handle included = approximately 15 cms.
Location as for plate 10.7
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~ Plate 10.11
- Almost entire specimen of Parabasilicus powisi (Murchison)

- (closely comparable with P.powisi as figured by Dean
(1963a,p.229-233)). Note opisthoparian facial suture,
weakly inflated glabella showing no trace of lobation and
small, well developed, hollow genal spine. Exoskeleton is
relatively smooth with no tuberculation or granulation.
An entire exoskeleton often prompts assumption that the

- fosslil represents a dead animal rather than an exuviunm,

However, this may not always be so (Henningsmoen 1975,
p.184, fig.3; p.189), e.g., -

a) possession of open facial sutures - anterior part
of facial sutures do appear relatively open (note
left suture).

b) thoracic telescoping ~ the specimen does not ,
possess full asaphid complement of eight thoracic
segments (only seven) - possibly eighth segment
has been telescoped beneath either pygidium or
thorax, although such telescoping may be ascribed
to exoskeleton collapse. Pygidium seems slightly
sinistrally displaced with respect to thorax |
(bottom left) although tips of pleurae may be
ventrally deflected and not fully exhumed.
Cephalon and thorax also seem very slightly
displaced with respect to each other.

Henningsmoen (1975,p.181) notes that scavengers and
decomposition may open sutures and dismember a dead
individual, but the likely environment in which the
enclosing black, fine grained siltstone lithology
accumulated was probably inimical to most scavengers and

~would not be likely to disturb any complete exuviae. Does

the fossil therefore represent a collapsed exoskeleton of
a dead animal or a complete exuvium ? Either are possible,
although evidence tentatively implies a complete exuvium.
Scale x 1.3

From locality 242 (SH 77855577) - black siltstone within
the Carneddau Group, west of Betws-y-Coed (map 5)
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Plate 10.12 ‘

Field appearance of a bedded rhyolitic tuff from the top
of the Llethr Gwyn Sandstones, the tuff being fossiliferous
(fossiliferous horizon lying Jjust below illustrated '
outcrop). Note bedding within tuff, some horizons seeming
rippled. A coarsening in grain size within the Llethr
Gwyn Sandstones just below the tuff suggests possible
deposition under relatively high energy conditions. The
tuff, however, is remarkably pure with little sediment
admixture and extremely fine grained. Note "nodular"
horizons. The "nodules" are elongated in the bedding,
their long axes ranging from 10-30 cms.. Each "nodule"
possesses a thin outer shell and a greenish crystalline
inner area composed almost entirely of partially altered
calcite crystals. Nodule origin uncertain.

ILength of hammer = 40 cms.

From locality 170 (SH 71936239) - Glanrafon Beds, waterlain
tuff from the top of the ILlethr Gwyn Sandstones, western
side of ILlyn Cowlyd (map 4)

Plate 10.13% v
Field appearance of one of several fossiliferous horizons
within the Upper Grits at Gareg Bengam. Note :-

a) apparent coarsening and fining of ribbing of valves
of Dinorthis (Plaesiomys) multiplicata Bancroft
(= Plaesiomys multifida (Salter)), these valves
being sub-parallel to direction of maximum finite
elongation. o

b) a "stretching lineation" is faintly developed upon
the valves.

c) other organic remains are decalcified external and
internal moulds of sowerbyellid valves (=
Sowerbyella) and rarer dalmanellids.

Such horizons accumulated in a high energy environment, the
valves possibly having undergone some net lateral transport.
From locality 134A (SH 62004523) - Glanrafon Beds, Upper
Grits, Gareg Bengam, east of Beddgelert (map 6)
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Fig.l

Fig.2

Fig.3

Fig.4

Fig.5A

Fig.5B
Fig.5C

Fig.5D

Fig.6A

PLATE 1

SCHMIDTITES Schuchert & Le Vene

Schmidtites ? sp.indet. Internal mould - pedicle
valve., 47/B. Loc.47 (SH 57604220 -~ see map 2).
Gorllwyn Slate, Upper Glanrafon Beds., MH =x 4.4

Pseudolingula sp. (spatula Williams ?)

Internal mould of a brachial valve of a pair of
conjoined valves, probably in life position.
187/28. Loc,187 (SH 70855064 ~ see map 3).
Glanrafon Beds., D(SW) x l.4

SCHIZOCRANTIA Hall & Whitfield
Schizocrania sp.indet. Exterior = brachial valve.

187 2/52. Loc.183 éSH 71045089 - see map 3).
Glanrafon Beds. D(SW) x 3.4

Petrocrania dubia Williams

Internal mould - brachial valve., 145/26. Loc.1l45
ég?wgo665585 - see map 1l). Upper Racks Sandstone.
X |

CRTHAMBONITES Pander

Orthambonites (exopunctata Williams ? - now
.exopunctatus williams, after Cocks 1978,p.39).

Tnternal mould - pedicle valve., 243/69, Loc.243
(SH 78655759 - see map 5). Intercalated sediments

within the Lower Crafnant Volcanic Formation

BYC x 3

O.cessata Williams ?. Internal mould - brachial
valve. 264/98. X 3.55

O.cessata Williams. Intermal mould - brachial
valve. 2G4/96. x 3.2

O.cessata Williams. Internal mould - pedicle
Vamll-/ 77 x 5. 9 . ,
(O.cessata = now Q.cessatus Williams, after Cocks
1978,0.39) . -

From loc.244 (SH 78535755 - see map 5).

Intercalated sediments within the Lower Crafnant
Volcanic Formation BYC

Nicolella actoniae obesa Williams
Brachizl valve exterior (cast). 244/96., x 1.45
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PLATE 2

Dolerorthis duftonensis prolixa Williams

Fig.7C Internal mould - brachial valve, 117/18. Loc.l1ll7
(SH 54394723 - see map 2). Calcareous tuffs,
uppermost horizons of Lower Rhyolitic Tuff, IMH
x 1.8

DINCRTHIS Hall & Clarke

Fig.8A D.(P.)cf.robusta Bancroft of Bancroft 1945 (now
Plaesiomys robusta Bancroft, after Cocks 1978,
P.o0). Internal mould - brachial valve. 183 2/113.
x 2

Fig.8B D.(P.)cf.robusta (= P.robusta), Complementary
brachial valve exterior (mould). 183 2/114, =x 2.1

Fig.8C D.cf.bervymensis angusta Williams of Williams 1963.
Internal mo - brachial valve. 197A/1. x 1.9

Fig.8D D.berwynensis (WVhittington). Internal mould -
Ebacﬁfa% valve, 189/55. x 3.55

Fig.8E D.cf.flabellum (J.de C.Sowerby) of Williams 1963.
Internal mould - pedicle valve. 145/30. x 1.9

Fig.8F D.berwynensis (Vhittington). Intermal mould -
pedicle valve, 197A/68. =x 2.7

145/30 - Loc.1l45 (SH 70665785 - see map '1). Upper
Racks Sandstone. CC(W) .

183 2/113,114 ~ Loc.183 (SH 71045089 - see map 3).
Glanrafon Beds. D(SW)

189/55 - Loc.189 (SH 70925081 - see map 3).
Glanrafon Beds. D(SW)

1974A/1,68 - Loc.1974 (SH 72405057 - see map 3).
Glanrafon Beds. D(SC)

Rhactorthis crassa Williams

Fig.9A Internal mould - brachial valve. 179/83. x 2.4

Fig,9B Complementary brachial valve exterior (mould).
179/90. x 2.4 '

Loc.179 (SH 71925193 -~ see map 3). Lowest part of
the Upper Rhyolitic Tuff Formation. D(SW)

Cremnorthis parva Williams

Fig.10A Internal mould - pedicle valve. 244/69. x 8.5
Fig.10B Internal mould - pedicle valve. 178/91. x 8.8
Fig,10C Internal mould - brachial valve. 244/96. x 9.9
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Fig.12%
Fig.12F

Fig.12G

Fig.12H

Fig.l2I

Fig.l2Jd

Fig.1l2K
Fig.1l2L

Fig . 12"1

Fig.1l3A

Fig.1l3B
Fig.1l3C

PLATE 3

Family DAILMANELLIDAE Schuchert

Internal moulds of dalmanellid pedicle valves.
Bottom left - Onniella sp.indet.

Top right - Howellites ? sp.indet.

186/41. Loc.I86 (SH 70965074 - see map 3).
Glanrafon Beds. D(SW) =x 2.2

cf.Howellites antiquior (M'Coy) of Cave & Dean

(= Paucicrura sowerbii Cave & Dean)., Internal
mould - bracnial valve. 196A/3, Loc.l96A

(SH 71225133 - see map 3). Glanrafon Beds., D(SW)
X 2.9

Howellites sp.indet. Internal mould - brachial
valve. 196B/2. Loc.196B (SH 71185136 - see map 3).
Glanrafon Beds, D(SW) x 2.7

Howellites cf.antiquior (M'Coy) of Cave & Dean

= Paucicrura sowerbii Cave & Dean) and
Williams 1963, Internal mould - brachial valve,
180/29. Loc.180 (SH 71995167 - see map 3).
Glanrafon Beds. D(SW) x 2.6 :

Howellites sp.indet. Internal mould - pedicle
valve, 186/44, Loc,186 (SH 70965074 - see map 3).
Glanrafon Beds. D(SW) x 3.7

Howellites cf.anticuior (M!'Coy) of Cave & Dean

= Paucicrura sowerbii Cave & Dean) and
Williams 1563, Internal mould - pedicle valve.
175/61. Loc.175 (SH 71765161 - see map 3).
Glanrafon Beds. D(SW) =x 2.4

Onniella sp.indet. Brachial valve exterior (mould).
8/35. Loc.8 (SH 56914139 - see map 2). Portreuddyn
Slate, Upper Glanrafon Beds. IMH x 3.2

Onniella ? sp.indet. Internal mould - pedicle
valve., 186/133. Loc.186 (SH 70965074 - see map 3).
Glanrafon Beds. D(SW) x 3.2

Onniella sp. (cf.ostentata legida Williams of

Williams 1974). 175/17. Loc. SH 71925193 - see
map 3). Lowest part of the Upper Rhyolitic Tuff
Formation. D(SW) x 3.2

’

Reuschella horderleyensis Bancroft

Internal mould - brachial valve. 183 1/37. Loc.133
(sH 21045089 - see map 3). Glanrafon Beds. D(SW)
x 1. .

Internal mould - pedicle valve., 197A/65. x 2.2

Complementary pedicle valve exterior (mould).
1974/66. x 2.1 ’
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Fig.l4D
Fig.l4E

Fig.l4F
Fig.l4G

Fig.1l4H

Fig.l4I

Fig.l5A

Fig.1l5B

Fig.15C

Fig.1l6A

Fig.16B

PLATE &4

SALCPIA Villiams

S.globosa (Williams). Internal mould - pedicle
valve. Right lateral view, showing strongly convex
outline and well-developed pedicle muscle field.
225/17. x 2.45

S.globosa (Williams), Internal mould - pedicle
vailve, Ventral view of same valve as figured in
fig.14D, showing possible trace of mantle canal
system. 225/17. x 2.1

S.globosa (Williams). Internal mould - pedicle
valve, 5/114, x 1.9

S.globosa }Williams). Internal mould - pedicle
valve. 145/57. % 2.7

Salovia sp.A (sp.nov. ?). Internal mould - pedicle
valve (commonly associated with brachial valves as
figured in fig,1l4B). (Corineorthis sp. 7).
225/106, x 2.3

S.globosa (Williams). Internal mould - pedicl
va%ve. 225/92. x 2.1 ‘
225/17,92,106,114 - Loc.225 (SH 76125104 - see map
3). Glanrafon Beds. D(SE)

145/57 - Loc.1l45 (SH 70665785 - see map 1l). Upper
Racks Sandstone. CC(V)

Bicuspina spiriferoides (M'Coy)

Internal mould - brachial valve. View of posterior
part of strongly distorted internal mould. 175/136.
x 1.8 '

Internal mbuld -~ pedicle valve., Note pedicle tube,
175/119. x 1.8

Internal mould - pedicle valve. Ventrolateral
view. Note excellent preservation of pedicle tube.

175/137. =x 1.7

L?c.%75 (SH 71765161 - see mep 3). Glanrafon Beds.
D(sW .

Leptestiina cepiki (Vhittington)

Internal mould - brachial valve., 179/92., Loc.l79
(SH 71925193 - see map 3). Lowest part of the
Upper Rhyolitic Tuff Formation. D(SVW) =x 4.3

Internal mould - brachial valve., 244/16. Loc.24L
(SH 78535755 ~ see map 5). Intercalated sediments
within the Lower Crafnant Volcanic Formation.

BYC x 209

586









Fig.20A

PLATE 5

SERICOIDEA Lindstrom

Sericoidea sp.indet. (S.cf.restricta (Hadding) of
Williams 1962; cf.Chonetoidea alpha Spjeldnaes
of Spjeldnaes 1957). Internal mould - brachial

- valve. 179/90. Loc.179 (SH 71925193 - see map 3).

Fig.20B

Fig.20C

Fig.20D

Fig.20E

Fig.20F

Fig.2lA

Fig.21B

Fig.22

Lowest part of the Upper Rhyolitic Tuff Formation.
D(SW) x 4.3

S.sp.indet. (cf.S.aff.abdita Williams 1962, plate
XVIII,fig.13; cf.C.alpha Spjeldnaes of Spjeldnaes
1957). Internal mould = brachial valve. 247/A.
Loc.247 (SH 74425788 - see map 5). Intercalated
sediments within the Lower Crafnant Volcanic
Formation., BYC x 4.8

S.sp.indet. Brachial valve exteriors (moulds).
61/26. Loc.bl (SH 56004300 - see map 2). '
Portreuddyn Slate, Upper Glanrafon Beds. MH x 2.9

S.sp.indet. Articulated shell, although pedicle
valve lost. Brachial valve exterior (mould). Line
of articulation can be discerned. 8/102, Loc.8
(SH 56914139 - see map 2). Portreuddyn Slate,
Upper Glanrafon Beds. MH x 4.1

S.sp.indet. (cf.S.aff.abdita Williams of Williams
T962). Internal mould = pedicle valve. 112/162.
Loc.112 (SH 56124381 - see map 2). Gorllwyn Slate,
Upper Glanrafon Beds. IMH x 10

S.sp.indet. Internal mould - pedicle valve. 179/81.
Toc.179 (SH 71925193 ~ see map 3). Lowest part of
the Upper Rhyolitic Tuff Formation. D(SW) x 5.25

GUNNARELLA Spjeldnaes

Gunnarella sp.indet. (G.cf.corrugatella (Davidson)
of Mitcnell 1977). Pedicle valve exterior (mould).
179/98B. x 1.7

As above. Complementary internal mould, pedicle
valve (as figured in fig.21A). 179/98A. x 1.5

Loc.179 (SH 71925193 - see map 3). Lowest part of
the Upper Rhyolitic Tuff Formation. D(SW),

RAFINESQUINA Hall & Clarke

Rafinescuina ? sp.indet. Internal mould - pedicle
valve. 1/5/1. Loc.175 (SH 71765161 - see map 3).
Glanrafon Beds. D(SW) x 2.2
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PLATE 6

Macrocoelia expansa (J.de C.Sowerby)

Fig.27D Internal mould - pedicle valve. 145/59. x 0.95
Fig.27E Internal mould - pedicle valve, 145/46, x 0.9

Loc.1l45 (SH 70665785 - see map l). Upper Racks
Sandstone., CC(W)

LEPTAENA Dalman

Fig.28A Leptaena sp. (cf.L.rugosa Dalman of Havlicek 1967
Ml%cHeII 1977 and Spjeldnaes 1957). Internal moulé
- pedicle valve. 183 1/93. x 1.2

Fig.28B L.sp. (cf.L.ventricosa Williams of Williams 1963).,
Internal mould - pedicle valve, 183 2/65, =x 1.3

Fig.28C L.sp.indet. Internal mould - brachial valve,
183 1/93. =x 1.8

%?EQ%SB (sH 71045089 - see map 3). Glanrafon Beds.

Bellimurina incommoda Williams

Fig.29 B.incommoda ? Williams. Internal mould - brachial
valve. 179/85. Loc.179 (SH 71925193 - see map 3).
Lowest part of the Upper Rhyolitic Tuff Formation.
D(sW) x 1.35

Protozyga cf. diversa (Reed) of Williams 1962

Fig.30A P.cf.diversa (but also compare with P.cf.perplexa
Williams of Mitchell 1977). Internal mould -
pedicle valve. 243/A., c.x 8

Fig.%0B As above, Internal mould - brachial valve. 244/38.,
x 6.9

Fig.30C As for fig.3CA. Internal mould - pedicle valve.
243/B, c.x 8

243/A,B - Loc.243 (SH 78655759 - see map 5).
244/38 - Loc.244 (SH 78535755 - see map 5).

Both localities from intercalated sediments within
the Lower Crafnant Volcanic Formation. BYC

Remopleurides cf, colbyi Portlock of Whittington 1966

Fig.31 External cast. Glabella and occipital ring.
Glabella shows possible traces of remanent
ornamentation. 8/153. Loc.8 (SH 56914139 - see map
2). Portreuddyn Slate, Upper Glanrafon Beds. IH x 2.9
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PLATE 7

Parabasilicus powisi (lMurchison)

Fig.32E Almost entire dorsal exoskeleton. Internal mould,
although some test fragments still remain., 242/19.
Loc.242 (SH 77865577 - see map 5)., Cleaved, fine
grained, black siltstone from Carneddau Group
sediments, BYC =x 1

Parabasilicus sp.

Figs.32F,G SZl (Scanning electron microscope) photographs,
at different magnifications, of the holochroal eye
of a Parabasilicus specimen. Note extremely tight
lensar paciking and hexagonal shape of individual
lenses (see fig. 32G).

Fig.32F x 25 Fig.32G x€0

Illaenus (Parillaenus) davisi (Salter)

Fig.33 Internal mould- pygidium, 179/3. Loc.l79
(SH 71925193 - see mep 3). Lowest part of the
Upper Rhyolitic Tuff Formation. D(SW) x 1.9

Decoroproteus cf. calvus (Vhittard) of Owens 1973

Fig.34 External cast - pygidium, 175/103. Loc.175
(sH 51765161 - see map 3)., Glanrafon Beds. D(SW)
x 5.

BROEGGEROLITHUS Bancroft in Lamont

Fig.35A B.broeggeri (Bancroft). Internal mould - entire
cephalon, partially damaged. 7/24. Loc.7
(SH 57294132 - see map 2). Portreuddyn Slate,
Upper Glanrafon Beds. MH x 4.7

Fig.35B B.soudleyensis (Bancroft). Cast of internal mould
- entire cephalon. Dorsal view. 53/27. x 3.7

Fig.35C %.soudle ensis (Bancroft). As above. Anterior view.
3727, % L.1l ,

Loc.53 (SH 57304240 - see map 2). Gorllwyn Slate,
Upper Glanrafon Beds. IMH

Ampyx cf. linleyensis Vhittard of Whittard 1955
Fig.36A Internal mould - almost complete dorsal exoskeleton

(small holaspid ?), although damaged on right side.
8/227. x &4
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 PLATE 8

FLEXICALYMENE Shirley

Fig.37A F.cf.acantha Bancroft of Dean 1963a, Dorsal view
of internal mould - entire cranidium, 8/226. x 3

Fig.37B As above. Right lateral view, 8/226., x 5.8

Loc.8 (SH 56914139 - see map 2). Portreuddyn Slate,
Upper Glanrafon Beds. IMH ‘

Fig.37C F.caractaci (Salter). Dorsal view of external cast
~ z2Imost entire cranidium (note granulated test).
243/48, x 4.2 :

Fig.37D F.caractaci (Salter). Dorsal view of external cast
= zlmost entire cranidium. 244/9. x 3.1

Fig.37E F.caractaci (Salter). Left lateral view (as above).
24379. X 2.8

243/48 - Loc.243 (SH 78655759 - see map 5).
24L/9 - Loc.24L4 (SH 78535755 - see map 5).

Both localities from intercalated sediments from
the Lower Crafnant Volcanic Formation. BYC

Fig.37F F.planimarginata (Reed). Dorsal view of internal
mould - partially damaged cranidium. Note
characteristic straight, transversely directed
margin of frontal glabellar lobe. 183 2/127. x 2.3

F.planimarginata (Reed). Right lateral view of
internal mould - partially damaged cranidium. No
ridge is developed in the preglabellar area.

183 2/A. x 3.5

Fig.37d F.planimarginata (Reed). Dorsal view of internal
mould - partially damaged cranidium. Note
characteristic straight, transversely directed
margin of frontal glabellar lobe., 183 2/10l. x 3.7

Fig.37I F.planimarginata (Reed). Right lateral view (same
specimen as iigured in fig.37H). Note evenly
sloping preglabellar area, 183 2/101. x 3

L?c.%SB (SH 71045089 - see map 3). Glanrafon Beds,
D(SW

Fig.37G

’

Flexicalymene sp.A (sp.nov.?)

The shape and extension (with relation to the
anterior parts of the cheeks) of the frontal lobe of this
species seem to negate comparison with either '
F.planimarginata or F.caractaci although the evenly
Sloping preglabellar area implies assignment to the genus
Flexicalymene. The author consequently chooses to
provisionally assign this species to Flexicalymene
(Onnicalymene) scabustula Siveter as Tigured by siveter
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Plate 8 cont,

(1976,p.366-373). Future work is, however, required to
determine whether such a comparison is valid : the
position of the palprebral lobe with respect to the
glabellar lobes is important (op.cit.) - fig.37J shows the
lobe (although poorly preserved) apparently opposite lobe
2p ( = Flexicalymene (Flexicalymeneg), whereas fig.37K
shows the palprebral lobe seemingly slightly more
posteriorly placed ( = Flexicalymene (Cnnicalymene)).
Forms compared with F, (0.) scabustula Zop.CL%.,p.372-373,
fig.1l0J,p.375) have been recovered irom the Lower Chasmops
Limestone ( = Lower and Upper Longvillian) which corresponds

to the horizon at which these Snowdonian flexicalymenines
are found.

Fig.37J Dorsal view of internal mould - partially damaged
cranidium. 244/47. x 3.2

Fig.37K Dorsal view of external cast - almost entire
cranidium. Note granulated cuticle. 244/12, x 2.5

Fig.37L Left lateral view of internal mould of cranidium
- note evenly sloping preglabellar area, 244/58.
X 3.2

Fig.37M Right lateral view of internal mould of strongly
distorted cranidium - slight ridging in preglabellar
area may have resulted from tectonic distortion.
247/83. x 3.1

244/12,47,58 - Loc.244 (SH 78535755 -~ see map 5).
247/83 - Loc.247 (SH 74425788 - see map 5).

Both localities from intercalated sediments within
the Lower Crafnant Volcanic Formation. BYC

(SIVETER, D.J. 1976. The Middle Ordovician of the Oslo
Region, Norway. 27. Trilobites of the family
Calymenidae. Nor.gecl,Tidsskr. 56, 335-396.).

Fig.37N Flexicalymene (Reacalymene) limba (Shirley).

Srsal view of internal mould -~ entire cranidium.
Note angulation of basal glabellar lobe (1p),
although margin of frontal glabellar lobe is not
as rounded as is usual for F.(R.)limba. 183 2/120.
X 3.4

F. (R.) limba (Shirley). Right lateral view of '
Tnternal mould (as figured in fig,37N). Note
distinct characteristic change in slope of
preglabellar area. 183 2/120. x 3.6

L%c.%BB (SH 71045089 - see map 3). Glanrafon Beds.
D(sW

Fig.37P
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Plate 8

Fig.38

Fig.39A

Fig.3SB

cont.

Brongniartella bisulcata (M!'Coy)

Internal mould -~ cranidium, Dorsal view. Tectonic
distortion has caused fragmentation of the
cranidium into seemingly regular shaped "plates'.
121/1. Loc.121 (SH 55414696 - see map 2).
Calcareous tuffs, uppermost horizons of Lower
Rhyolitic Tuff, I .

Kloucekia apiculata (I1'Coy)

Internal mould - entire cranidium. Right lateral
view. Note characteristic large, schizochroal
eye. 173/52. x 5.1

Internal mould - pygidium. 173A/15. x 3.05
173/52 - Loc.173 (SH 71525147 - see map 3).
173A/15 - Loc.173A (SH 71565148 -~ see map 3).
Both localities from Glanrafon Beds., D(SV)
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PLATE 9

Kloucekia apiculata (1M'Coy)

Fig.39C Dorsal view - internal mould. Almost entire,
partially damaged cephalon, Note large
schizochroal eyes. 175/A. c.x 5

Fig.39D Internal mould - distorted pygidium., 175/65. x 2.9

-L?cﬁ%75,(SH 71765161 - see map 3). Glanrafon Beds,
D(sW)

Figs.39E~1 SEM (Scanning electron microscope) photographs
of details of a schizochroal eye (right) from the
specimen of K.apiculata figured in fig.39C, Figs.
39E and F show two slightly different views of
the eye, whereas figs.39G-I1I illustrate the
appearance of individual lenses at increasing
magnifications. In the figured eye, each

- individual lens has been lost, leaving Jjust
shallow depressions which represent moulds of the
undersurface of the intralensar bowls - as the
edges of the bowls ( = lensar pits) possess
positive relief, it is probable that the shallow
sclera between each lens has also been lost (see

' Clarkson 1968,p.387,fig.1C; see also Levi-Setti
1975,p.34). Note hexagonal close packing of the
lenses and the smaller lenses at the terminations
of each lens file. '

Fig.39E x 17.7
Fig.39F x 17.7
Fig.39G x 34.7
Fig.39H x 67.55
Fig.39I1 x 230

(LEVI-SETTI, R. 1975. Trilobites - a photogranhic atlas.
University of Chicago Press, Calcago, 2i5pp.

Estoniops alifrons (M'Coy)

Fig.LOA Dorsal view - internal mould. Glabella and part of
cranidium., 179/100. x 2.7 ,

Fig.40B Dorsal view - cast taken from external mould.
Entire cephalon. Note coarse tubercles on cutilcle
and large schizochroal eyes. 179/121. x 1.85

Fig.40C E.alifrons ? - pygidium. External cast. 179/103.
x 1.3 ¢

 Loc.179 (SH 71925193 - see map 3). Lowest part of
the Upper Rhyolitic Tuff Formation. D(SW)
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PLATE 10

Nuculoid, gen.et sp.indet.

Fig.43 Internal mould - right valve. Possibly referable
to Similodonta sp.? - see Cox et 2l,1969,N 229,
‘fig.A2/2a,b, N 230; McAlester 1968,p.50,51,plate
11,figs.1-10,p.88-89; also see Soot-Ryen 1960, cI.
Ctenodonta spjeldnaesi Soot-Ryen,p.87-89,plate 1,
11gs.4,0. \

The specimen similarly bears a crude superficial
resemblance to Ctenodonta varicosa Salter as
depicted by Salfer (in Ramsay 1866,p.343,fig.l3/1).

179/32. Loc.179 (SH 71925193 - see map 3). Lowest
pazt of the Upper Rhyolitic Tuff Formation. D(SV)
X .

Pterineid, gen.et sp.indet.

Fig.44 External cast - left valve., Possibly referable to
Palaeonteria sg.indet. (Cox et 2l.1969, N 300,fig.

C 35/2b, N 501). 195/97. Loc.195 (SH 71465117 -
see map 3). Glanrafon Beds. D(SW). x 0.9

Orthoconic cephalopod ("Orthoceras" sp.indet.)

Fig.45 Internal mould - conch. 242/A. Loc.242
(SH 77865577 - see map 5). Cleaved, fine grained,
black sélgstone within Carneddau Group sediments.
BYC =x O, ’

Bellerophontacean gastropod, gen.et sp.indet.
' Fig.46 Small internal mould. 179/124, Loc.179 (SH 71925193

- see map 3). Lowest part of the Upper Rhyolitic
Tuff Formation. D(SW% % 13,2

Orbimmyella favulosa (Phillips)

Fig.47 Part of upper surface of zoarium, cf.Spjeldnaes
1957,p.367-368,plate XII,figs.3,7 and Spjeldnaes
1963,p.259,plate 36,fig.3,plate 37,figs.l2a,b.
197B/5. Loc.197B (SH 72455056 - see map 3).
Glanrafon Beds., D(SC) x 4.6

(This species is not included within the faunal

list for loc,197B -~ initially this specimen was
erroneously referred to Favosites sp.).

(SPJELDNAES, N. 1957. A redescripgion of some Type
Specimens of British Ordovicilan Bryozoa. Geol.lag.
22, 364-376, :

SPJELDNAES, N. 1963. Some silicified Ordovician fossils
from South Wales. Palaeontology.london. 6, 254-263.).
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Plate 10 cont,
TENTACULITES Schlotheinm

Fig.48A T.sp.(ornatus ? J.de C.Sowerby; anglicus ? Salter).
Cast of interior within externél mould. 173A/33,
X 5.1

Fig.48B T.sp. External mould - striated longitudinally.
Tberhaps better referred to Cornulites Schlotheim
- see Boucek 1964). 173A/143, x &

L?c.%73A (SH 71565148 - see map 3). Glanrafon Beds.
D(sw

SOLENOPORA Dybowski

Fig.49 Solenopora ? sp.indet. Thallus (thalli ?),
apparently dichotomously branching. Generic
assignment tentative at present - could also be
compared with either Parachaetetes Deninger or
Petrophyton Yabe (see Jommson 1952; Johnson & Hoeg
I?BITT‘%§B7114. Loc.225 (SH 76125104 - see map 3).
Glanrafon Beds, D(SE) x 3.1

(JOHNSON, J.H & HOEG, O.A. 1961, Studies of Ordovician
algae. Q.Colorado Sch.Mines. 56, 1-101.).

cf.Dasyporella norvegica Hoeg of Johnson 1952,
Johnson & Konishi 1959 and Johnson & Hoeg 1961

Fig.50A Transverse section through cylindrical thallus,
Note the peripheral calcareous wall displaying
" cell rows dispersed perpendicular to the central
area as well as to the thallif surfice.d
D.norvegica Hoeg was originally included in the
Tamily Dasycladaceae (Johnson 1952) but is now
provisionally included within the class
Rhodophyceae (Johnson & Konishi 1959; Johnson &
Hoeg 1961). 225/11l4. x 6

Fig.50B As above, 225/108. x 4.35

L?c.§25 (SH 76125104 - see map 3). Glanrafon Beds.,
D(SE

Lepidocoleus suecicus Moberg

Fig.51A Internal mould - part of single plate. 173A/12.
Loc.173A (SH 71565148 - see map 3). Glanrafon Beds.
D(sW) x 15.6

Flg.51B External mould - part of single plate. 241/63.
Loc.241 (SH 78635588 ~ see map 5). Carneddau Group
sediments. BYC x 6.8
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Plate 10 cont.
cf.Balacrinus basalis (M'Coy) of Ramsbottom 1961

Fig.52A Internal mould - part of cup. Note stellate ridges
emanating from centre of each plate (radials).
195/78. Loc.195 (SH 71465117 - see map 3).
Glanrafon Beds., D(SW) x 1.85

Fig.52B Almost complete calyx with part of stem attached.
Stem comes in on left side of specimen; poorly
preserved cup - left centre; arm with pinnates -
right centre, extending to right edge of specimen,
112/79. x 1.4 '

Fig.52C Stem segments (pluricolumnals) (top of specimen)
associated with arm and pinnates (right centre).
112/67. x 1.1

Fig.52D Part of arm with pinnates. Mould. 112/159. =x 2.3
Fig.52E Complementary cast. 112/A. x 2.4

Loc.112 (SH 56124381 - see map 2). Gorllwyn Slate,
Upper Glanrafon Beds. MH

Pluricolumals (Balacrinus sp.?)

Fig.52F Internal cast. Note different thicknesses of
columnals ("thick" columnals = nodals; "thin"
columals = internodals ) and symplectial
articulation. 175/179. =x 5.2

Fig.52G As above, Note well defined symplectial articulation.
Same columnal size range and arrangement as in fig.
52F implies both pluricolumnals could be assigned
to a form genus. 175/124., x 7

L?c.%75 (SH 71765161 ~ see map 3). Glanrafon Beds.
D(sSW
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Fig.53A

Fig.53B
Fig.53C

Fig.54A

Fig.54B

Fig.54C

Fig.54D

Fig.54E

Fig.55

PLATE 11

Haplosphaeronis multifida Paul

Entire theca. Note part of stem still attached.
243/47. x 2

Detail of diplopores. 243/47. x 6.5
Detail of diplopores. 243/48. x 5.7

Loc.243 (SH 78655759 - see map 5). Intercalated
sediments within the Lower Crafnant Volcanic
Formation. BYC

Phylum BRYOZOA

Monotrypa sp.?/ Diplotrypa sp.? (see McNamara
15787, 573/121. X 4,1

Brachial valve of Sowerbyella completely encrusted
by a bryozoan (gen.et sp.indet.) zoarium (cf.
McNamara 1978). The valve, being within the centre
of the zoarium, probably provided a hard surface
on which the Juvenile colony initially developed.
173/11. x 3.2

Bicuspina spiriferoides (M'Coy) (pedicle valve)
completely encrusted by cyclostomate bryozoan
(gen.et sp.indet.) - post-mortem encrustation.
LCYM 9 X 2.3

"Anastomosing bryozoa'" (gen.et sp.indet.) 175/1
x 0.7 ,

"Circular bryozoan" representing the base of the
zoarium of a trepostome bryozoan (batostomellid ?
-~ Esthoniopora/Orbipora ;trematoporid ? -
Monotrypa/Diplotrypa). 175/194. x 1.5

173/11,121 - Loc.173 (SH 71525147 - see map 3).
175/13,194 - Loc.175 (SH 71765161 ~ see map 3).
Glanrafon Beds. D(SW)

LCYM 9 - Loc.LCYM (SH 63104720 - see map 6). Upper
Grits, Glanrafon Beds. EB .

CYCLOCYSTOIDES Salter & Billings

Disarticulated, three-faceted submarginal ring
plate - sp.indet. (C.caractaci Salter ? ;
C.marstoni Salter ?7. 178/36. Loc.178 (SH 71975183
- see map 3). Intercalated tuffaceous sediments
between the Lower Rhyolitic Tuff and Bedded
Pyroclastic Formations. D(SW) =x 10.7
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Fig.59

Fig.60

Fig.6l

Fig.62

PLATE 12

left - Kjaerina jonesi Bancroft. Pedicle
internal mould.,

Right - Bicuspina spiriferoides (M'Coy),
Pedicle internal mould.

Probable Lower Longvillian association.

173/176. Loc.173 (SH 71525147 ~ see map 3).
Glanrafon Beds. D(SW)

Possible Sericoidea "life cluster" (after
Pickerill 1974). Many specimens are still
articulated, Also characteristic brachiopod for
the Sericoidea commwnity, 179/122. Loc.l79

(SH 71925195 - see mep 3). Lowest part of the
Upper Rhyolitic Tuff Formation. D(SW) x 1.6

Left centre - Sowerbyella sp.indet.

Pedicle internal mould.
Left bottom centre - Dalmanella ? sp.indet.

Fragment of brachial
internal mould.

Bottom ' -~ Several internal moulds
of Tallinnella (scripta
Harper 7).

Fragments of external
moulds of Tentaculites sp.

Top right,centre right- Fragments of bryozoa
zoaria

Extreme right bottom

Top right,adjacent
(1eft) to bryozoan - Small dalmanellid pedicle
zoarium fragment internal mould

Probable Lower Longvillian association - also
implies assemblage could be assigned to the
dalmanellid-sowerbyellid "mega'community.

175/180., Loc.175 (SH 71765161 - see map 3).
Glanrafon Beds. D(SW) x 1.8 '

Algal association.
Left = Solenovora ? sp.indet. Thalli,

Right =~ Three cylindrical thalli referred to
Dasyporella norvegica Hoeg.

Such an association has thus far been identified a2t
only one locality from the Glanrafon Beds
§Soudleyan) in Snowdéonia. 225/114, Loc.225

SH 76125104 ~ see map 3). Glanrafon Beds. D(SE) x 2
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Appendix One

A classification of the disarticulated erinoid columnals

from the Snowdonian shelly assemblages

The basis for this classification is taken from
Moore (1939), Moore & Jeffords (1968), Moore et al.
(1968) and Yeltysheva (1956).

The scheme of classification is based on the shape of
the columnals itself and the lumen.

The "systematic names" consist of two parts, e.g.,
Cyclo/cyclopa. The first part of the name refers to the

gross external shape of the columnal, e.g.,

Cyclo- the columnal is circular

Penta- - the columnal is pentagonal
Hexa- ~ the columnal is hexagonal

Pentastella- the columnal is stellate(star-shaped)
with five radiating arms

Hemicyclo- the columnal is semi-circular

Elliptical columnals are referred to the Cyclici
(Moore et al.1968,p.26), in which is placed the Cyclo-
group, as the former columnals are probably tectonically
distorted.

The second part of the name refers to the shape of
the central canal (lumen) and foliows the same scheme as
above, which differs from the scheme proposed by
Yeltysheva (1956) who refers the first part of the name

to the lumen shape and the second part to



the columnal shape.

The terminology for the different groups is after .

Moore (1939) e.g.,

Cyclocyclopa - columnals with a circular outline
and circular lumen
Cyclopentastellatopa - columnals with a circular outline
and five-armed stellate lumen
Pentagonocyclopa = columnals with a pentagonal outline

and circular lumen, etc..

Division within these groups is based on the patterns
and size of the crenulae (Moore et al.l1968,p.28), the
size of the areola (if developed - op.cit.,p.27) etec..

Fragments of articulated crinoid stems are termed
Pluricolumnals (op.cit.,p.29). Occasionally the
component columnals of a pluricolumnal can be assigned
to one of the aforementioned columnal groups. In some
pluricolumnals the type of articulation is visible,
which is mostly symplectic (op.cit.,p.l},}O).‘

Any ossicle forming part of a cirrus (op.cit.,p.28)
is termed a cirral and is usually less than 2-3 mm. in. -
width, with a simple rounded lumen and smooth articulum
(op.cit.,p.27).

Arm ossicles are termed Pinnates (Moore 1939,p.242-
250) and are divided into two types, primarily on size.



CYCLOCYCLOPA

This group is included within the Cyclici (Moore et al.1968).
Columnals assigned to this group are circular -subcircular in shape,

and are characterised by the possession of a circular lumen.

Cyclocyclopa A

‘Circular lumen;the zygum is completely
smooth and undifferentiated.

Cyclocyclopa A

1

Circular lumenj;a wide crenularium is
present ,which effectively comprissas
the whole of the zygum;the radial
crenulae are well defined and un-

branched;no areola is differentiated.

Cyclocyclopa B

Circular lumen;é wida crenularium,
effectively comprising the whole of
the zygum,is present;the radial culmina

commonly bifurcate towards the columnal
latus;no areola is differentiated.

Cyclocveclopa 2

Circular lumenja wide crenularium is
present,which is divisable into an inner
and outer part.The inner band of cren-
ulae is narrow,with no branching cul-

minae.The outer band of crenulae is much

broader,with freguently branching cul-
mina.A narrow,smooth areola is occasion-
ally developed.

Cyclocyclopa D

Circular lumenja median ridge{(fulcral
ridge)is present,which extends across

the zygum.The presence of such a ridge
usually indicates some degree of flex-
ible articulation in the crinoid stem
(synarthry).The zygum is undifferentiated,
but is divided by the ridge into two

3 | '
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smooth bifascial fields.

Cyclocyclopa E

Circular lumenj;a wide crenularium,with
thick culmina,is present.The culmina
occasionally bifurcate towards the
periphery and thin towards the lumen.No

areola is differentiated.

Cyclocyclopa F

Circular lumenja wide lumen is present,
surrounded by a narrow peripheral crenu-
larium,with small,thin,simple culminaj
this columnal type possesses granulose
latera.

Cyclocyclopa G

Circular lumen of variable size;the

-zygum is completely smooth,with a narrow

band of simple,fine crenulae rimming
the central lumen.

Cyclocyclopa G

1 .

.As for Cyclocyclopa G,except Cyclocyclopa

61 possesses finely crenulate latera.

Cyclocyclopa H

As for Cyclocyclopa G,except the narrow,

. radially ornamented perilumen is dep-

ressed within the zygum,forming a narrow

‘circular groove.

Cvclocyclopa J

Circular lumen of variable sizejfairly

wide,smooth,flat areolaja narrow crenu-

.1arium surrounds the areola,which,in

turn,is surrounded by a fairly wide,

smooth rim.



Cyclocyclopa J

1
As for Cyclocyclopa J,except that Cyclo-

cyclopa J1 pPossesses broadly crenulate

latera.

Cvclocyclopa K

Small circular lumenjno crenularium or
areola is developed.The smooth articular
surface (zygum)is traversed by three,thin

radiating ridges.

Cyclocyclopa L

Circular lumen of variable sizejthe
~crenularium extends to the central lumen
and is composed of broad crenulae.The
crenularium is surrounded by a wide
smooth rim,

Cycloevclopa M

Very small circular lumenja broad,peri-
pheral crenularium is developed,with well
defined,broad crenulaeja fairly wide,

smooth areola surrounds the lumen.

Cyclocyclopa N

Wide circular lumenja peripheral crenu-
larium is developed,with well defined
crenulae,which are slightly finer than
those of Cyclocyclopa Mja fairly wide,

smooth areola surrounds the lumen.



CYCLOTRISTELLATOPA

This group is included within the Cyclici (Moore et al.1968).Columnals
assigned to this group possess a circular - subcircular shape,and are

distinguished by a characteristic tristellate or triangular lumen.

Cvclotristellatopa A

-Tristellate lumenj;the zygum is undiffer-
entiated and completely smooth.

Cyclotristellatopa B
Triangular lumen;the smooth,undifferen-

tiated zygum is traversed by three rad-
iating ridges,each ridge originating at

each apex of the triangular lumen.



CYCLOPENTAGONOPA

This group is included within the Cyclici (Moore et al.1968).Colum-
nals assigned to this group are circular - subcircular in shape,and are

characterised by the possession of a pentagonal lumen.

Cyclopentagonopa A

Pentagonal lumenj;the zygum is completely
- smooth and undifferentiated,except for

a narrow band of simple,fine crenulae

rimming the central lumen.

Cyclopentagonopa B
As for Cyclopentagonopa A,except that
m "the narrow lumen rim is depressed within
‘ the zygum,forming a narrow groove,

Cvclopentagonopa C

* Pentagonal lumenjthe zygum is completely
smooth and undifferentiated.

Cyclopentagonopa D

QU7
W%,

Pentagonal lumenjan areola surrounds the

- lumenja fairly broad,smooth rim is
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KN developed beyond the narrow intermediatc

crenularium.
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Cyclopentagonopa E
- As for Cyclopentagonopa D,except that
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sy the latera are finely crenulate.

Cyclopentagonopa £

As for Cyclopentagonopa C,except that a
"small lobe is developed at each apex of
the pentagonal lumen.

Cyclopentagonopa G o
Pentagonal lumenj;the zygum is undiffer-
entiated and smooth,but is travefsed Ly
paired,well defined culmina,with each
pair originating from each of the apices
of the pentagonal lumen.The culmina of

\ each pair diverge towards the periphery.



Cyclopentagonopa H

As for Cyclopentagonopa A,except that
the latus of each columnal is regularly

crenulate.



CYCLOPENTASTELLATOPA

This group is included within the Cyclici (Moore et al.1968).
Columnals assigned to this group are circular - subcircular in shape,
and are characterised by the possession of a pentastellate lumen.

Cyclopentastellatopa A

Pentastellate lumenj;the zygum is
completely smooth and undifferentiated.

Cvclopentastellatopa B

Pentastellate lumenja crenularium is
developed,which occupies almost all of
* the articular surface(zygum);a narrow
\ areola may be developed around the
central lumen.

Cyclopentastellatopa C

Pentastellate lumen;a narrow,peripheral,
rimming crenularium is developed,with

fine,simple crenulae,which surrounds a

wide,smooth areola.

Cyclopentastellatopa D

Pentastellate lumenj;the zygum consists
entirely of a crenularium composed of
extremely broad culmina and crenellae,
which widen as they radiate towards the

latus of the columnale.



PENTAGONOCYCLOPA

This group is included within the Pentameri (Moore et al,1968).
Columnals assigned to this group possess a pentagonal - quingquelobate
shape and a variably sized circular lumen.

Pentagonocyclopa A

Circular lumenjthe zygum is divided into
five petaloid areas,each area being
bounded by very short,fine crenulae,The
floor of each petaloid area is smooth
and flat.Smooth flat areas (radial
spaces) are noted between the petaloid

arease.

Pentagonocyciopa B

Circular lumenjthe zygum is completely
smooth and undifferentiated.

Pentagonocyclopa 31
As for Pentagonocyclopa B,except that

the.lower half of the columnal has a

lobate form.The overall shape of the

columnal appears to be a combination of

the pentagonal and quinquelobate forms.

It is possible that Pentagonocyclopa B,

B,and F (see later)are all derived from

the same heteromorphic crinoid stem,which
perhaps showed a columnal change along ;
the stem from Type B to Type F,or vice )
versa,with Type 31 occupying an inter- :
mediate position between the two end-

members, .

Pentagonocyclopa C

Small circular lumenj;the zygum is com-
pletely smooth and undifferentiated,but
is traversed by five,radiating,fine
ridges,which originate at the lumen,and

X D DB

terminate at each apex of the pentagonal

columnal.
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Pentagonocyclopa D

Small circular lumen;the zygum is com-
pletely smooth and undifferentiated;five
fine ridges originate at each apex of
the pentagonal columnal ,but are later-
ally discontinuous across the articular
surface,and do not extend to the central
lumen.

Pentagonocyclopa E
Small circular lumen;the zygum is com-

pletely smooth and undifferentiated,ex-

cept for a concentric depressed groove,

which is found on the articular surface,
approximately half way between the peri-
phery and the latus.

Pentagonocvclopa F

Variably sized circular lumenj;the column
al is characterised by a quinquelobate
outline.The zygum is smooth and undiffer
entiated.

11



PENTAGONOPENTAGONOPA

This group is included within the Pentameri (Moore et al.1963).
Columnals assigned to this group possess a pentagonal or quingquelobate
shape,along with a pentagonal or quinquelobate lumen.,

Pentazonopentagzonopa A

zygum is completely smooth and undiffer-

Pentagonal shape;pentagonal lumen;the
entiated,with a narrow band of simple,

fine crenulae rimming the central lumen.

Pentagonopentagonopa B

Pentagonal shapejpentagonal lumenjthe
lumen is in an "inverted" position in
relation to the pentagonal outline of
the columnal,in that the orientation of
the top apex of the lumen does not
correspond with the orientation of the
top apex of the pentagonal coluwmal,as
it does in Pentagonopentagonopa C (sce
later).Five fine ridges originate at
each apex of the pentagonal lumen,and
they cut the periphery of the columnal

approximately midway along each side.

Pentagonopentagonopa c

As for Pentagonopentagonopa B,except the
orientation of the lumen coincides with
the'overall pentagonal shape of the

columnal.

Pentagonopentagonopa D

Quinquelobate columnal shape,extremely
large quinquelobate lumenj;the lumen is
bordered by a slightly depressed groove,
which follows the general outline of the

lumen,and possesses simple,fine crenulae.

12



Pent‘agonopentagonopa E

Pentagonal columnal shapej;pentagonal
lumenja narrow crenularium,composed of

. short,fine,simple crenulae,is developed
beyond a smooth,flat,narrow areola.The
crenularium is surrounded by a moderate-
ly broad,smooth rim.

13



PENTAGONOPENTASTELLATOPA

This group is included within the Pentameri (Moore et al.1968).

Columnals assigned to this group possess a pentagonal outline,and a well

developed pentastellate lumen.

*)
Q)

Pentagonopentastellatopa A

Pentastellate lumen;jthe orientation of
the lumen coincides with the overall
pentagonal columnal shape (i.e.,the top
apex of the lumen coincides with the top
apex of the pentagonal lumen).The zygum
is completely smooth and undifferentiated

Pentagonopentastellatopa B

As for Pentagonopentastellatopa A,except
" that the pentastellate lumen is in the
"inverted" position.

Pentagonopentastellatopa C
Pentastellate lumen;a narrow peripheral
crenularium,composed of simple,fine

crenulae,rims a broad,flat,smooth areola.

Pentagonopentastellatopa D
As for Pentagonopentastellatopa B,except

for five,fine ridges which traverse the
otherwise smooth zygum.The ridges origin-
“ate at each of the apices of the penta-

stellate lumen,and cut the periphery of
the columnal approximately midway along
each side.

Pentagonopentastellatopa E
3 As for Pentagonopentastellatopa C,except

" that the pentastellate lumen is in the

"inverted" position.

14 .



PENTASTELLAPENTASTELLATOPA

This group is included within the Pentameri (Moore et al.,1968).

Columnals assigned to this group possess a general pentastellate outline,

coupled with a pentastellate lumen.

Pentastellapentastellatopa A

Pentastellate lumenj;the orientation of

* the pentastellate lumen corresponds with
the overall pentastellate shape of the
columnal.The complex zygum is completely
smooth and undifferentiated.

15



HEXAGONOCYCLOPA

This group is included within the Varii (Moore et al.,1963),as the
columnals appear to possess a hexagonal cutline.The lumen is circular,and
is moderately wide.

Hexagonoeyclopa A

Circular lumenjthe moderately wide,flat,

smooth areola is surrounded by a narrow
* intermediate crenularium,possessing

simple,fine crenulae.Beyond the crenu-

larium,a smooth,broad rim is developed.

Hexagonocyclopa B

Circular lumenj;the zygum is smooth and
undifferentiated.

16



HEMICYCLOCYCLOPA

This group is included within the Varii (Moore et al.1968).Columnals
assigned to this rare group are generally semicircular'in shape,the

actual columnal outline being approximately U-shaped.

Hemicvelocyclopa A

Circular lumenjthe zygum is completely
smooth and undifferentiated,but is

traversed by three thin radiating culmina,

17



Appendix Two

The following lists show the faunal composition of all
the localities sampled during the course of research in
Snowdonia. The actual localities are to be found on the
locality maps included with this thesis.

For each locality, the faunal data is split into two
parts:-

a) All fossil material which was quantitatively
assessed, e.g., brachiopods, trilobites, ostracodes,
gastropods etec.

b) All fragmental fossil material which was only
relatively assessed, e.g., disarticulated crinoid
columnals and pinnates, bryozoan fragments etc.

The vertical columns for the quantified data are,
from left to right, as follows:-

i) Genus/group

ii) Opposing valve and articulated valve counts
iii) Ratio of opposing valves
iv) Articulation Ratio

v) % of total
i) Genus/groun

For each individual genus or species cited, author-
ship is excluded for the sake of brevity.

An entry such as "Macrocoelia cf. expansa of Williams

1963" means that this particular species of Macrocoelia is

compared to Macrocoelia expansa as figured by Williams

(1963), this reference being given in full in the
bibliography.



ii) Opposing valve and articulated valve counts

These are expressed quantitatively, as follows:-

20B:10P:104A

Therefore, for this particular genus, 20 brachial
valves, 10 pedicle valves and 10 articulated shells were
counted.

When calculating what % of the total this genus
represents, the total number, for this genus, is taken as
the numbér of the most abundant disarticulated part
(i.e., 20 brachial wvalves) plus those still articulated
(10), thus making the individual total 30. This is the
figure used when calculating the % of the total for any
particular locality.

iii) Ratio of opposing valves

The opposing valve count is expressed as a ratio,
the least abundant part always being represented as unity.
iv) Articulation Ratio

This is the ratio of the articulated shells to the
most abundant disarticulated part (brachial or pedicle
valve), the latter always being expressed as unity.

The above four categories are applied only to
brachiopods.

v) % of total 4
This is the individual total for each group/genus/

species, expressed as a % for the total quantified
assemblage (excluding fragmental remains).



Following on from the data regarding the fragmental
remains 1is the :=

a) Genera number

This value represents the total number of individual
geners/species noted within a particular assemblage,

b) Total specimen number

This value represents the actual number of fossiliferous
specimens which were examined in order to deduce the faunal
composition for a particular locality.

c) Diversity Index

This value indicates the relative diversity of an
assemblage : -
1l -5 1low diversity
5 =« 9 medium diversity
9+ high diversity

Diversity is an important criterion to assess and is a
measure of the number of genera/species present within one
as3enblag=s, but depends on the sample size, e.g.,

Six species may comprise an assemblage deduced from
ten samples.

Twenty species may comprise an assemblage deduced froﬁ )
one hundred samples,

Nevertheless, this does not necessarily indicate that
the second assemblage is more diverse than the first, as
the individual sample sizes are different,

An initial solution would be to collect equal sized
samples from each locality whilst in the field, although



this 1s not always practical, due to vafiable induration,
outcrop nature, poor preservation, bedding - cleavage
relationships, etc.

A second solution would be to examine a fixed number
of specimens (e.g.,100) from each locality, although the
varying dimensions of each specimen partially negates
this method.

The best solution is afforded by calculating the
Diversity Index (Ziegler et al. 1968,p.4), :-

Diversity Index =

Number of genera/species in the sample

Log., of the total number of individuals in the sample

The Diversity Index thus allows assemblages of
variable sample size to be directly compared;

However, in order to calculate this Index, the total
number of individuals needs to be known, which in turn
necessitates some assessment of the numbers of those
groups represented only by fragmented or disarticulafed

remains., An arbitrary system is proposed :-

LO crinoid columnals complete individual

20 cystoid plates complete individual

20 ramose bryozoan fragments complete individual

]
I SR SRS

20 machaeridian plates complete individual

Any errors introduced will presumably affect all

assemblages equally.



Once these groups have been assessed, their totals are
added to the totals of the quantified groups and the
Diversity Index equation may then be employed.

ERRATA

Within the faunal lists in Appendix Two,the author
employs the term "triplesiaéeids" for undifferentiated
brachiopods of the order Triplesiidina Moore, 1952
(implying either Bicuspina or Oxoplecia).

However, the author now feels that either the term
ntriplesiaceans" (i.e.,anglicisation of the superfamily
Triplesiacea Schuchert,1913) or "triplesiids" (i.e.,
anglicisation of the family Triplesiidae Schuchert,1913 )
would be more correct.The author chooses to employ
"tripleéiaceans" throughout the text of this thesis.

Subsequent to the completion of the faunal lists,
certain taxonomic changes have been implemented with regard
to the brachiopods (Cocks 1978).Throughout the text of the
thesis,attention is dréwn to such changes in the form of
footnotes.However, for Appendix Two,reference should be made_
to Cocks (1978) for further information concerning such

modifications, e.g., op.cit.,p.39,50,61,65,66,etc..



FRON OLEU

LOCALITY LA PORTREUDDYN SLATE SOUTH EAST OF MOEL HEROG
Sericoidea sp. L5B: L1P: 21A 1.10B:1.COP 0.47/1 60.33%
S.2bdita 6B 6B - 5.48%

Sericoidez sp.
Zcr.Chonetoidea alpha

of Spjeldnaes 1957 2B 2B - 1.83%
Sowerbyellids 3B: 2P 1.50B:1,.C0P - 2.74%
Dalmanellids 12B:10P:5A 1.20B:1.00P 0.42/1 15.5L%
Dalmanella sp. 1B: 1P 1.C0B:1,00P - 0.51%
Onniella sp. 5B: 3P:1A 1.66B:1.,C0P 0.20/1 5.48%
Horderleyella sp. 1B | 13 - 0.91%
Rafinesguina sp. 2P . : 2p - 1.83%
Broeggerolithus sp. 1.1 - - 1.01%

E-Cfogé.é'&%g@_&%g of

Dean 1960 0,1 - - 0,09%
B.cf.broegeeri of

Dean 1960 0.2 - - 0,18%

Calymene sp.(s.l.) 1.4 - - 1.,28%

Flexicalymene sp. 0.3 - - 0.27%

F.cf.,acantha of Dean

1963 0.1 - - 0.,09%

Ampyx sp. 0.2 - - 0,18%

Raphiophorids 0.2 - - 0.27%

Thoracic segments 0.7 - -  0.64%

Ostracode (?) 1 - - 0.91%
99.97

Cyclocyclopa A 15

Cirrals 5

Balacrinus basalis complete

arm 1



L.OCALITY YA continued

Pluricolumnals . 2

Genera Number 13 Diversity Index 6.36
Total Specimen Number 100



LOCALITY 7

Sericoidea sp. L4OB: 34P:18A
Sericoidea abdita 5B
Sericoidea sp.(cf.

Chonetoidea alpha
of Spjeldnaes 1957) 1B

Dalmanellids 10B:11P:7A
Dalmanella sp. 1P:1A
Onniells sp. 3B: 1P:1A
SLCf-§22Ql§E§Q§l§

of Williems 1963 1P
Sowerbyellids 2B: 1A

Horderleyells spe. 2P

Rafinesquina spe. 1P

Broeggerolithus sp. 1.l
B.cf.broeggeri of

Dean 1960 0.2
Calymene sp.(s.l.) 1.1

Flexicalymene

Reacalymene)pusulosa O,

E.S‘Po 001
AmEZEE SDe ool

Proetid librigenae 0.2
Trilobite thorax,

gen.et sp,indet, 1l
Thoracic segments 0.8
Ostracode 1

Tentsculites sp. 1

PORTREUDDYN SLATE

HENDRE HYWEL

SOUTH EAST OF
MOIL HEBOG

1.18B:1.00P  0.45/1 56.70%
5B - L'»o 89%
1B - 0,98%
1,00B:1,10P 0.64/1 17.60%
1P 1/1  1.96%
3.00B:1,00P 0,33/1 3.91%
1P - 0.98‘}6
2B 0.50/1 2.93%
2P - 1096%
1P - 0.96%
- - 1.37%
- - 0,20%
- - 1.08%
- - 0039%
- - 0.10%
- - 0010%
- - 0.20%
- - 0.98%
hd - 0078%
- - 0.98%
- - 0098%

100,05



LOCALITY 7 continued

Cyclocyclopa A 3
Balecrinus basalis

corplete arms 5
Pluricolumnal 1
Cirrals 6
Genera Number 15

Total Specimen Number 100

Diversity Index 7.43



LOCALITY 8

Sericoidea sp.

S.abdita 238

S.aff.restricta
of Williams 1962

Dalmanellids

Dalmpanella sp.
Onniella spe.

28
33B:

1B:
178:

Immature '
dalmanellid (?)

%%2§Q§£lgx§lla.89.
2

Broeggerolithus sp,
Bo.cf.harnagensis of
Dean 1960

Calymene sp.(s.l.)

Fle a Cfo
agantha of Dean 1963

F a ne
(Hescalynene)cs.
gggglgga of Shirley
193

AmpyX.cf.linleyensis
of Whittard 1955

AmDYX SP.
Raphiophorids
Remopleurides cf.
22%%21 of Whittington
19

Thoraclc segments

Alga

37P:
1P
'OP:

1P

2B
0.4

0.1
2.2

0.1

0.1

360
0.8
0.8

0.1
1.0

PORTREUDDYN SLATE

FACH GOCH
SOQUTH EAST OF

612B: L02P:642A 1,528:1,00P

23B.

2B

18A 1,00B:1.12P

1.C0B:1.00P

SA 1,89B:1,00P

10

1p

28

MOEL HEBOG

1.05/1

0.49/1

0.53/1

91.29%
1L.67%

0.15%
144 00%
0.07%
1.39%

0.,07%

0.15%
0.03%

0.,01%
0.16%

0.015%

0.01%

0.06%
0.06%

0.,01%
0,074

0.07%

100,00



LOCALITY 8 continued

i

Cyclocyclopa A L

Pluricolumnal

Ramose Bryozoan fragments L

Genera Number : 14 Diversity Index 4.46

Total Specimen Number 270

11



LOCALITY L7 GORLLWYN SLATE
Dalmanellids 8B:5P: 7A
Dalmanella sp. 4B:1P
Howellites sp. 1B
Onniella sp. 1B
Sowerbyellids 8B: 3P: 5A
Skenidioides sp. 2A
Klaerina spe. 1P
Orthid,gen.et sp.
indet. ' 1P
Strophomenid,gen.
et sp.indet. 1P
Schmidtites sp.(?) 2
Broeggerolithus spe. 1.1
Flexicalymen
Reacalymene)c?t, a

of Wnhittington 1965 0.1

Calymene sp.(s.l.) 0.1
Parabasilicus powisi 1.0

Parabasilicus sp.(?) 0.2
Isotelinid,gen.et
sp.indet.(enrolled) 1
Isotelinid,gen.cet
sp.indet. 0.1

Isotelinid 1librigena 0,1
Isotelinid thorsacic

segments 0.4

Thoracic segment 0.1l

Bivalve,gen.ct sp.
indet. . 1l

12

MYNYDD GORLLWYN
SOUTH EAST COF

MOEL HEBOG

1.60B:1,00P
4,00B:1.00P

1B
1B

2,66B:1,00P

1P

1P

1P

0.88/1 30.49%

8.13%
2.03%
2.03%

0.63/1 26.42%

4.07%
2.03%

2 ° 0370

2.,03%
4.07%
2.24%

0.20%
0,20%
2.,03%
0.41%

2,03%

0.20%
0.20%

0.81%
0.20%

2.03%



LOCALITY 47 continued

Algae , 2 - - L. 07%
Favosites sp. 1 - - 2.03%
99.98

- Cyclocyclopa A ‘ L

Cyclecyclopa Al 3

Cyclocyclopa J 2

Cyclocyclopa Jl 52

Cyclocyclopa Jl

pluricolumnals 5

Cirrals 3

Pinnate, 14

Pinnate, 1

Cystoid plate 1

Ramose Bryozoan fragments 19

Genera Number 18 Diversity Index 10.43

Total Specimen Number 70

13



NYNYDD GORLLWYN
SOUTH EAST CF

LOCALITY 53 GCRLLWYN SLATE MOEL HEBOG
Sowerbyellids 8B: 3P:2A 2.66B:1,00P 0.25/1 39.53%
Kijserina sp.{?) 1B:1P 1.008:1,00P - 3950
K.cf.horderleyensis |

of Bancroft 1929a 1P 1P - 3495%
Kecf.latericostata |

of Bancroft 1929a 1P 1P - 3495%
Orthids,gen.st sp.

indet. 1P:1A 1P 1/1  7.91%
Broeggerolithus sp. 2.0 - - 7.91%

Broeggerolithus sp. 4
{enrolled) 1.0 - - 3,95%

Broeggerolithus sp.

Group 2-Deen 1960) 0,2 - - 0.75%
B.cf.broeggeri of |
Dean 1960 0.2 - - 0.79%

B.cf.s0oudleyensis
of Dean 1960 - 0,2 - - 0.79%

Parabasilicus cf.
powisi of Dean 1963a Ot - - 1.58%

cf.Flexicalymene

pleniparzinata of

Whittington 1965 0.1 - : - 0.40%
Calymene sp.(scl.) 0,2 - - 0.75%

Brongniartells cf,

g%%glgggg of Dean _

Thoraclc segments 0.9 - - 3456%

Primitia sp.(?) 1 - - 3.95%

Sigmoopsid 1 - - 3495%

Gastropods,gen.et

spe.indet. 2 - - 7.91% -

Alga 1 - - 3.95%
100,01

14



LOCALITY 53 continued

Cyclocyclopa A
Cyclocyclopa Jl
Cyclocyclopa K
Cyclocyclopa L
Pentagonopentagonopa A
Cirrals

Pinnatel

Pinnate2

W H WU OHE N O

BEchinoderm plates

Ramose Bryozoan fragmentsll

Genera Number 15

Total Specimen Number 50

Ichnofauna

Skolithid burrow 1

15

Diversity Index 10,55



MYNYDD GORLLWYN
- SOUTH EAST OF
LOCALITY 54 GORLLWYN SLATE MOEL HEBOG

Sowerbyellids 1B:1P:2A 1.,00B:1,00P 2/1 15,08%
Eorderleyella sp. 1A - - 5.03%
Kiaerina sp. 1P 1P - 5¢03%%
Paracranions sp. 5 - - 25413%
Inarticulates,gen.

et sp.indet. 2 - - 10.05%
Broeggerolithus sp. 0.8 - - L. 02%
%zesgzsag§lﬁﬁgg SDa

enrolled 2 - - 10.05%
B.cf.,broeggeri of
Dean 1960 0.1 - - 0.50%
B.cf.soudleyensis of
Dean 1960 0.1 - - 0,50%
Parabasilicus cf.
gagsgog;?of Dean
1963a 0.1 - - 0.50%
Isotelinid librigena 0,1 - - 0.50%
Isotelinid thoracic
segment 0.1 - - 0.50%
Calymene sp.(s.l.) 0.1 - - 0.50¢%
Trilobite,gen.et sp.
indeto Ool - - 0050%
Thoracic segments 0.L - - 2,01%
Gastropods,gen.et sp. |
indet. 2 - - 10.0535
Orthoconic cephalopod 1 - - 5.03%
Tentaculites sp. 1 - - 5¢03%

| 100,01

Cyclocyclopa A 2
Cyclocyclopa Al 1

16



- LOCALITY 54 continued

Cyclocyclopa J L

N

Cyclocyclopa'J1
Cyclocyclopa J

Plurico}umnal 1
Cyclocyclopa L 1
Cyclopentagonopa C 1l
Cyclopentagonopa D 1l
Pentagonopentagonopa D 1l
Cirrals 16
Pinnatel 13
Crinoid calyx 1
Pluricolumnal 1
Cystolid plate 1
Echinoderm plate 1
Ramose Bryozoan fragments 8

Genera Number 15

Total Specimen Number 50

17

Diversity Index 11.16



LOCALITY 55

Sewerbyellids 6B: 3P
Dalmanellid 1A
Paracraniops sp.(?) 1
Broeggerolithus sp. 1.5
B.sp.(Group 2 =

Dean 1960) 0.2
Parabasilicus sp. 0.3
Isotelinid librigenae 0,8
Brongniartella sp. 0.1
Thoraclic segments 0.7
Sinuites sp. 1
Bellerophontid
(cf.Ietranota sp.) 1
Bellerophontld

(cf.Iropidodiscus sp.)l

Lophospira sp.(?) 3
Tentaculites sp. 1

Cyclocyclepa. J
Cyclocyclopa Jl
Cyclocyclopa K
Pentagonocyclopa A
Pentagonocyclopa C
Cirrals

Pinnatel

Pinnate,
Pluricolumnals

UV M OV R H WU

18

GORLLWYN SILATE

2 o OOB:l 'Y

MYNYDD GORLLWYN
SOUTH EAST COF
MOEL HEBOG

0OP 32.26%
5 38%
5.38%

8.07%

1.08%
1.61%
l4e 30%
0.5U%
3.76%
5.38%

5.38%

5¢38%

16.13%

5.38%
100.03




LOCALITY 55 continued

Echinodern plates 3

Ramose Bryozoan fragment 1

Genera Number 13 Diversity Index 9.89
Total Specimen Number 50

19



Parabasilicus powisi 0.1
Isotelinid librigenael,2

Isotelinid thoracic

segment 0.1
Isotelinid pygidium 0,1
Thoracic segments 0.2
Tentaculites spe. 10
Alga 1l
Encrusting cceral 2
Coral 1l

223B3119P:76A 1.387B:1.00P

LOCALITY 56 GORLLWYN SIATE
Sbwerbyellids

Dalmanellids 7B: 6P
Dalmanells Sp. 2B: 1P
D.cf.saloviensis

gregaria of Williams

1974 1B
Cnniells sp. 1A
Kiaerina sp. 1B: 1P
Skenidioides sp. 2B: 1P
Horderleyella sp.(?) 1P
Paracraniops sp. 1 -
Orthid,gen.et sp.

indet, 1P
Strophomenid,gen.

et sp.indet. 1P
Broeggerolithus sp. 0.3
Calymene sp.(s.l.) 0,2

20

PEN PANT-ENGAN
SOUTH EAST OF
MOEL HEBOG

0.3L/1 90.01%
1,17B:1.00P - 2411%
2,00B:1,00P - 0.60%

1B - 0.30%
- - 0.20%
0. 30%
0.60%

0.30%

1,C0B:1,00P -
2,00B:1,00P -
1P - -

0,30%

1P - 0,30%

1P - 0.30%
0.09%
0. 065
0,06%

0.06%

C.03%
0.03%
0.06%
3.01%

« 20%
0.60%
0.4 30%

95.99




LOCALITY 56 continued

Cyclocyclopa A
Cyclocyhloﬁa a
Cyclocyclopa Gl
Cyclocyclopa J
Cyclocyclopa Jl
Cyclocyclopa L
Cyclopentagonopa D
Pentagonocyclopa B
' Cirrals

Pinnate1

Pinnate2
Pluricolumnals

Echinoderm plates

Ramose Bryozoan fragments

Encrusting bryozoan

Genera Number

Total Specimen Number

O = W N

17

n

10
1

10

16

16
150

21

Diversity Index 6.3L4



MYNYDD GORLLWYN
SOUTH EAST CF

LOCALITY 58 " GORLLWYN SLATE MGEL HEBQG
Sowerbyellid 1A - - 8.13%
Skenidioides sp. 1A - - 8.13%
Palaeoglossa sp. 1P 1P - 8.13%
Paracranio SDe 2 - - 16.,26%
Schizocrania sp.(?) 1 - - 8.13%
Inarticulates,gen.
et spe.indet. 2 - -  16.,26%
Broeggerolithus sp. 0.9 - - 74 32%
B.broeggeri 0.1 - - 0.81%
Isotelinid librigena 0.1 - - 0.81%
Thoracic segments 0.2 - - 1.63%
Sinuites sp.(?) 1 - - 841 3%
Orthoconic cephalopod 1 | - - 8.13%
Encrusting coral 1 - - 8.13%
100.00
Cirral 1l
Pinnate, L
Ramose Bryozoan
fragments 8
Genera Number 12 Diversity Index 10.39

Total Specimén Number 50

22



" LOCALITY 59 GORLLWYN SLATE

Sowerbyellids 2B
Brachiopod,gen.ct
sp.indet. 1A

Obolid(Linzulella sp.?)l

Obolid,gen.et sp.
indet. 1l

Broeggerolithus sp. 0.9
Parabasilicus sp. 0.1

Lophospira sp,. 2
Gastropeds,gen.et
spe.indet. 2

Cyclocyclopa J
Pinnatel

Ramose Bryozoan fragments

Genera Number

Total Specimen Number

Ic fauna

Skolithos
Obolid burrow (2)

8

30

23

PEN PANT-ENGAN

SOUTH EAST OF

MOEL HEBOG
2B -  20%
- -  10%
- - 10%
- - 10%
- - 9%
- - 1%
- - 20%
- - 20%
100

Diversity Index 7.41



LOCALITY 61

Sericoidea sp. 126B:80P: 2A

Sericoldea
restricta 1B

Sericoides aff,
abdita of Williams
l§32(cf.ghgnetoid§a
mma of Spjeldnaes
1957 1B

Sericoidea aff,
ab %;ga of Williams
1962 1B: 1P

Sericoidea sp.(cf.
Chonetolidea gamma of
Spjeldnaes 1957 1B

Sericoidea sp.(cf.

Chonetoidea iduna of

Spjeldnaes 1957 2B
Sowerbyellids 19B:22P:2A
Dalmanellids 1B: 1P
Dalmanella sp.(?) 1P
Onniella sp.(?) 1A

Bancroftina sp.(?) 1A

Horderleyella sp. 2B: 3P

Hecfoplicata of
Baneroft 1928,1945 1B

Orthids,gen.et spe.
indet. 1B: 3P

Immature orthid,
gen.et sp.indet. 1P

Broeggerolithus sp. 0.1

24

PORTREUDDYN SLATE

MAES-Y-LLECH-GANOL

1.58B:1,00P

1B

1B

1.00B:1,00P

2B
1.0CB:1,16P
1.00B:1,00P
- 1P

1,00B:1.,50P

1B

1.00B:3.00P

1P

SCUTH OF MOEL HEBROG

0‘02/1 75025%

- 0,59%
- 0059%
- 0.59%
- 0059%
- 1.18%

0.15/1 14.11%

- 0.59%
- 0059%
- 0-59%
had 0059%
- 1076%
- 0-59%
- 1.76%
- 0059%
100,02



LOCALITY 61 continued

Cyclocyclope A 1
Cirrals 2

Pluricolumnal 1l

Genera Number 11 Diversity Index 4.93

Total Specimen Number 80

25



LOCALITY 91 GQRLLWYN GRIT

Sowerbyellids 12B:10P;: 3A
Dalmanellids 2B: 1A
Kjaerina sp. 4Bs 5P
K.aff.jonesl of

Bancroft 1929%a 1P
Heterorthis sp. 1B
‘Paracraniops sp. 2

Broeggerolithus sp. 0.4
Calymene sp.(cf.
Fle a

ene

(B:anlzmsnglng§glgia
of Shirley 193 0.1

Alga 1

Cyclocyclopa A
Cyclocyclopa J

Ramose Bryozoan fragments

e oieus Sp.

Genera Number

Total Specimen Number

H M OH N

11
70

26

SOUTd OF MOEL HEROG

1,20B:1,00P 0.25/1 52.63%

2B 0.50/1 10.53%
1P - 3.51%
lB bl 3051%
- - 7.02%
- - 1.40%
- - 0.35%
- - 3.51%
100.00

Diversity Index 6.74



YNYS WEN

LOCALITY 111 - PORTREUDDYN SLATE M(s)gETgEggG

Sowerbyellids 7B4P 1.75B:1.00P - 36,08%

Dalmanellicés 1B 1B _ 5.15%

Sericojdea sp. 1P 1P - 5.15%

Dinorthis sp.(?) 1B 1B - 5415%

Horderlevella sp.(?) 1P 1P - 5.15%

Broeggerolithus sp. 4.1 - - 21.13%

é.cf;grgeggeri of

Dean 1960 0.3 - - 1.55%

B.cf.soudleyensis

of Dean 1960 0.1 - - 0.52%

Broegos fo ithusg sp.

Zwith long genal

spine) 0.1 - - 0.52%

Calymene sp.(s.l.) 0.1 - - 0.52%

Calymenid thoracic

segment _ 0.l - - 0.52%

Parabasilicus sp,. 1.0 - - 5015%

Isotelinid 1ibrigenaé 0.2 - - 1.03%

Thoracic segments O.4 - - 2.06%

Hollinaceans 2 - - 10.31%
99,99

Cyclocyclopa A 6

Cyclocyclopa G 1

Cyclocyclopa Jl 3

Pentagonocyclopa B 3

Pluricolumnsal 1

Pinnatel 2

Cirrals 9

27



LOCALITY 111 continued

Genera Number 11 Diversity Index 8.40
Total Specimen Number 7O

28



LOCALITY 11l1lA

Sowerbyellids 8B: 5P
Dalmanellids 1B8:1P

Sericoidea sp. 2B

Horderleyella sp. 1B:1P

Broeggerolithus sp.2.7
B.cf.broeggeri of
Dean 19 0 0.l
E-Cf-§EEQL§I§a§l§
of Dean 19560 0.3

Calymene sp.(s.l.) 0,2
Parabasilicus sp. 0.6

Isotelinia

librigenae 0.3
Isotelinid thoracic
segments o.L
Ostracode 1

Cyclocyclopa A
Cyclocyclopa J
Pentagonocyclopa B
Pluricolumnals
Pinnate,

Cirrals

Genera Number

Total Specimen Number

Lo I S S T

15

10
50

PORTREUDDYN SLATE

29

YNYS WEN
SOUTH OF

1.60B:1,00P -

+1,00B:1.COP -
2B -

1.00B:1,00P -

Diversity Index 7.88

MOEL HEBOG

L5 o 45%
5.68%
11.26%
5.68%
15434%

0.57%

1.70%
1.14%
3.41%

1.70%

2.27%
5.68%

99.98




LOCALITY 112

Dalmanellids

Onniella cf.
§22Ql§122§1% of
Williams 1963
Sav erbyellids
Sericoidea aff,
abhdita of
Williams 1962
Sericoid=a sp.

Orthid,gen.et sp.
indet.

Parascraniops sp.

Obolid,gen.et sp.
indet.

Inarticulate, gen.
et sp.indet,

Brachiopod,gen.et
sp.indet,

GORLLWYN SLATE

2B:1P: 2A

1B:1P

1P
1B

1B:1P

Broeggerolithus sp. 5.3

Be.cf.harnagensis .

‘of Dean 1950

B.cf.soudleyensis

Dean 1900

B.cf.broegzeri of
Dean 1960

0.6

of
0.2

0.1

Broeaggerolithus sp.
{Group 2-Dean 1960) 0,5

Calymene spe.(s.l.)

Flexicalymene cf,

1.4

acantha of Dean 1963 0.1

o) artella minor O.4

Bespe.

0.1

30

2.00B:1

YNYS WEN
SOUTH OF
MOEL HEBOG

«OCP «50/1 10,99%

3B - 6e5%%
1P - 2.20%
18 - 2.20%
1P - 2.20%
- - 19¢787°
- - 2 .2070
1,00B:1,00P - 2,20%
- - ll 065%
- - 1032?/6
- - 0.
- - 1.10%
- - 0022%
- - 00860/0
- - 0.229;0



LOCALITY 112 continued

Be.sp.thoracic
segment

Parabasilicus sp.

P.powisi

P.cf.marstoni? of
Dean 1263

Parabasilicus sp.

librigenae

Be.sp.thoracic
segment

Proetld librigenae
Encrinurid(?)
Thoracic segments

Ostracode

Hyolithes sp.
Tentaculites sp.

Cyclocyclopa
Cyclocyclopa

=t I I

Cyclocyclopa
Cyclocyclopa

o o

Cyclocyclopa 1
Cyclocyclopa L

Cyclopentagonepa D
Cyclopentagoncpa B
Pentagonocyclopa B

Pentagonocyclopa D

0.1

L.0
0.1

1.4

0.3

0,1
0.1
0.1
1.6

3

Pentagonopentagonopa E

24

H O P H W o

31

0,22%
8.7%%

G,22%
2.,08%
0.66%

0.22%
0.22%
0.22%
3¢52%
2,20%
2.20%
6 .55%
100.03




LOCALITY 112 continued

Pentagonopentagonopa F 2
Hexagonocyclopa A 1

cP.Balacrinus basalis of
Ramsbottom 1961 2

cf.Balacrinus basalis arms
1961

of Ramsbottom 8
Crinoid calyx 1
Pluricolumnals 19
Pinnate1 17
Cirrals | 26
Crinoid plates 2
ZEchinoderm plates 7

Ramose Bryozoan fragments 152

Circular Bryozoa 6
Genera Number 23 Diversity Index 12,66
Total Specimen Number 250

32



LOCALITY 112A

Sowerbyellids
Dalmanellids
Onniella sp.
Sericoidea sp.

Paracraniops sp.

Obolid,gen.et sp.
indet .

GORLLWYN SLATE

2B:1P
1B:1P

Broeggerolithus sp. 367

B.cf.broeggeri of
Dean 1950 '
B.cf.goudleyensis
of Dean 1960

0.2

0.1

B.sp.(Group 2-Dean

1960)
Parsbasilicus sp.

P.cf.marstoni? of
Dean 1963a

0.3
2,8

0.6

Isotelinid librigenae 0.4

Calymene sp.(s.l.)

0.9

Brongniartella minor 0.3

‘Brongniartells sp.

Thoracic segments

Tentaculites sp.

Cyclocyclopa A
Cyclocyclopa F
Cyclocyclopa J
Cyclocyclopa Jl
Cyclocyclopa L

0.2
1.3
2

17
11

33

SOUTH OF MOEL HEBOG

2.00B:1,00P
1.00B:1,00P
1P
2B

8.06%
4.03%
L. 03%
8.06%
20,16%

L. 06%
14.92%

0.81%

0.40%

1.21%
11.29%

2.42%
1.61%
3.63%
1.21%
0.81%
5..21%

8.06%
99.98




LOCALITY 112A continued

Cyclopentagonopa E
Pentagonocyclopa B
Pentagonopentagonopa E

Pentagonopentagonopa F

cf.Balacrinus basalis
arms of Ramsbottom 1961

Pluricolumnals
Pinnatel
Cirrals

Echinoderm plates

 &F N0 ¢

4
10
11
19

L

Ramose Bryozoan fragments 76

Circular Bryozoa

Genera Number

Total Specimen Number

3

14

100

34

Diversity Index 9.24



LOCALITY PAl GCRLLWYN SLATE
Sowerbyellids 28B:22P:7A
Dalmanellids 6B: 5P
Dalmanella sp.(?) 1P
Onniella sp. 2B: 2P
Kiserina spe. 1B: 1P
Horderleyella sp. 1P
Craniopsids 3

Broeggerolithus sp. 1.7
B.cf.broegeeri of
Dean 1960 0.2
.E-Cf-§22§l2122§l§
of Dean 1960 0.1
Calyzene SP.(S.]..) 0.8

Flexicalymene sp. 0.1l

‘Parebasilicus spe. 0.2
Isotelinid librigenaed,3

Isotelinid thoracic
segments 0.5

Brongniartella cf.

bisulcata of Dean
1661 0.2

Thoracic segments 0.6

Pygidium,gen.et _
sp.indet. ‘ 0.1
Gastropod,gen.et
sp.indet, 1l
Orthoconic

cephalopeds (%?) 2

PONT ABER DUNANT
SOUTH EAST OF
MCEL EEBOG

1.27B:1.COP  0,25/1 60.55%

1.,20B:1.COP - 10,.28%
1P - 1.73%
1.,C0B:1,00P - 3.L46%
1P - 1.73%
- - 5 -19:%
- - 2.9’-&%
- - Oo 35%
hand - 001790
- - l 038;6
- - 0017%
- - 0.35%
- had O [] 5270
- -  0.,87%
.— - 0035%
- - 1.CU%
- - 0017%)
- - 1.73%
- - 3.“-6%



LOCALITY PAl continued

Tentaculites sp. 1l -, - 1.73%
100,00

Cyclocyclopa A
Cyclocyclopa Al
Cyclocyclopa G 1
Cyclocyclopa J 11
"Cyclocyclopa Jl
Cyclocyclopa L

2
5
Cyclopentagonopa D L
Pentagonocyclopa B 1
Pentagonopentagonopa A 1l
Pentagonopentagonopa D 2
Cirrals 15
Pinnate1
Pinnate2

7
6
"Pluricolumnals 1
Echinoderm plates 2

v

Ramose Brybzoan fragments

Genera Number 16 Diversity Index 9.01
Total Specimen Number 70

36



LOCALITY PA2

Sowerbyellids 16B:13P: 4A
Dalmanellids 3B: 1P
Onniells sp. 1P
Kjaerina spe. 1P
Craniopsids L

Broeggerolithus spe. 1.2

B.cf.broeggeri of
Dean 1960 0.2

Calymene sp.(s.l.) 0.6

Parabasilicus sp. 0.1

Isotelinids,gen.et
sp.indet. 0.2

Isotelinid librigenae0,3

Isotelinid thoracic
segments 0.2

Brongniartells cf.

bisnlcata of Dean
1961 0.1

Thoracic segments 0.7

.~ Gastropods,gen,et
sp.indet, 2

Tentaculites sp. 2

Cyclocyclopa A L
Cyclocyclopa Al 1
Cyclocyclopa J 12
Cyclocyclopa J1 10
Cyclocyclopa L 3

GORLLWYN SLATE

37

MCEL HEBOG

1.15B:1.COP
3.008:1.C0P

1P
1P

PONT ABER DUNANT
SOUTH EAST OF

0.27/1 53.37%

8.43%
2.81%

2.81%
1l.24

0.56%
1.69%
0.28%

0.56%

0.8Us%
0.56%
0.28%
1.97%

" 5.62%
5.62%

100,01



LOCALITY PA2 continued

Cyclopentagonopa C
Cyclopentagonopa D
Pentagonopentagonopa A
Pentagonopentagonopa D
Cirrals A
Pinnatel

Pinnate2

Pluricolumnal
Echinoderm plate

Ramose Bryozoan
fragments |

Genera Number

Total Specimen Number

H M N N O W F W

&=

12
50

38

Diversity Index 7.62



LOCALITY PA3

Sowerbyellids 21B:18P: 3A
Dalmanellids LB: 4P
Howellites sp.(?) 2B: 1P
Onniella sp. 2B: 1P
Kjgerina sp.(?) zp
Craniopsid 1

Broeggerolithus sp. 1.5
B.cf.broeggeri of
Dean 1960 003
E-Cf-§22Q122222L§
of Dean 1960 0.2
Calymene sp.(s.l.) O.L

Flexicalymene sp.(?) 0.1
Parabasilicus sp. ~ 0.2

Isotelinid librigena 0,1

Isotelinid thoracic
segments 0.4

Brongniartella spe. 0.2
Thoracic segments 0.8

Gastropods,gen.et spe.
indet,

Orthoconic cephalopod
(2) 1

Tentaculites sp. 1

Cyclocyclopa A 11
Cyclocyclopa A1 3
Cyclecyclopa G 5

GORLLWYN SLATE

39

PONT ABER DUNANT

SOUTH EAST CF
MOEL HEBOG

1.17B:1,00P

1.00B:1,00P

2.,00B:1,00P

2.00B:1,00pP
3P

0.1L4/1 5l.30%

9.05%
L.52%
4e52%
6.7%
2.26%
339%

0.68%

0.45%
0,90%
0.23% -
0.45%
0.23%

0.90%
0.L45%
1,81%

L.52%

2,26%
2.,26%

99.57



LOCALITY PA3 continued

Cyclocyclopa J
Cyclocyclopa Jl
Cyclocyclopa L
Cyclopentagonopa C
Cycl opentagonopa D
Pentagonocyclopa B
Pentagonopentagonopa D
Cirrals

Pinnatel
Pluricolumnals

Ramose Bryozoan
fragments

Genera Number

Total Specimen Number

=
N

N N N N FE NN O O

15
70

Diversity Index 9.01
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LOCALITY PAY

PONT ABER DUNANT

SOUTH EAST OF
GORLLWYN SLATE MOEL HEBOG

Sowerbyellids 17B:15P:5A 1.,13B:1.00P 0,29/1 58,.51%
Dalmanellids 4B: 3P 1.,33B:1,.00P - 10.54%
Onniella sp. 2B: 1P 2,00B:1,00P - 5.¢32%
Kjaerina sp. | 1P 1P - 2.66%
Craniopsid 1 - - 2.56%
Broeggerolltgﬁs SDe 1.2 - - 3.19%
Bionigggmerl ot - - 0.27%
Calymene sp.(s.l.) 0.5 - - 1.33%
Flexicalymene sp.(?) 0.1 - - 0.27%
Parabasilicus sp. 0.1 - - 0.27%
Isotelinid librigenae 0,2 - - 0.53%
Isotelinid thoracic
segments 0.6 - - 1.60%
Brongniartella cf,
%%é%lgggg of Dean o1 _ ) ‘

. 0.27%
Thoracic segments 046 - - 1.50%
Gastropod,gen.et sp.
indet. 1 - - 2,56%
Orthoconie
cephalopod (%) - - 2.66%
Tentaculitss sp. 3 - - 7.98%

100,03

Cyclocyclopa A 12
Cyclocyclopa Al 3
Cyclocyclopa G 3
Cyclocyclopa J 2

41



LOCALITY PAL continued

Cyclocyclopa Jl L
Cyclopentagonopa D 4
Pentagonopentagonopa A _2
Pentagonopentagonopa D L
Cirrals 10
Pinnate1 L
Pinnate2 1
Pluricolumnals 2

Ramose Bryozoan fragments 5

Genera Number 13

Total Specimen Number 50

42

Diversity Index 8.14



C¥ LLEFRITH

LOCALITY 117 LOWER RHYOLITIC TUFF
gﬁ%%ﬁﬁﬁi&%? 89B: L6P: 3A 1.93B:1,00P
prolixa

Saverbyellids L43B: 4OP: 2A 1,08B:1,00F
Reuschella sp. 3 B:22P 1.558:1,00P
Dalmanellids - 7B: 5P:1A 1.40B:1.00P
Nicolella actoniae

obesa 6B: 5P 1.208:1,00P
Kiaerina sp. L4B: EP 1.00B:1.50P
Strovhomena cf.

grandig of

Williams 1963 LB: 2P 2,008:1,00P
Macrocoelia sp.(?) 2P 2p
Kiaromena sp. 2P 2P
Plaesiomyids 2B: 1P 2,00B:1,00pP
Howellltes sp. 1A -
Rafinesquina sp.(?) 1P 1P
Eoplectodonta sp., 1B 1B
Bancroftina sp.(?) 1B 1B

cf.Palacoglossa

attsnuata of

Williams 1974 2
Obolid,gen.et sp.

indet. 1
Proatids 0.3
Platylichas sp. 0.2
Brongniartella

bisulcata 0.3
Chasmops spe O

43

WEST

OoF

MOEL HEBOG

0.03/1 30.76%

0.05/1 15.05%
- 11031%
0.14/1 2.67%

d 2‘01%
- 2.01%
- 10314%
- 0.67‘}6
- 0067%
- 0.67%
- 04337%
- 0033%
- 0033%
- 0.33%
- 0067%
- 00339‘;
- 0010%
- 0,07%
- 0010%
- 0.13%



LOCALITY 117 continued

Estonions alifrons

Broeggerolithus sp,

Atractopyge spe.
Trinucleid

Thoracic segments
Prezectenodonta sp.

Bivalve,gen.et sp.
indet . ’

Gastropods,gen.et
Sp.indet.

Ostracodes

Tentaculites sp.

Cycleccyclopa A
Cyclocyclopa Al
Cirrals

Echinodernm plate

Ramose Bryozcan fragments

Coral fragments

LQQ;QOQQLGUS 8P

Genera Nunber

Total Specimen Number

0.2
0.3
0.1
0.2
2.1

19
21
L5

199
36
30

30
60

30
Loo

44

- - 0.07%
- - 0.10%
- - 0.03%
- - 0.07%
- - 0,70%
- - 0.23%
- - 0.23%
- - 6.4325%
- - 7.C2%
- - 15.05%
99.¢99

Diversity Index 12,04



Paracraniops sp. 1

Palaeoglossa sp. 2
Obolids,gen.et sp.

indet. 2
Inarticulates,gen.
et sp.indet. 9

45

WEST OF

LOCALITY 121 LOWER RHYOLITIC TUFF
Dalmanellids 7B:SP:EA 1.,C0B:1.29P
Dalmanella sp. 1B 1B
D.cf.lepta of \
Bancroft 1945 1B 1B
D.cf,modica of

Williems 1963 1B 1B
Sowerbyellids 3Bs14P:1A 1.COB: 4.67P
Kjaerins sp. 1B: 1P 1.C0B:1,00P
K.bipartita 1P 1P
X.cf.hedstroemni of

Banercft 192%a 1P 1P
Doclerorthis sp. 1P 1P
.Cremnorthis sp. 1P:1A 1P
Desmorthis sp.(?) 1A -
Dolerorthid 13 1B
Ofthids,gen.et

sp.indet. 2P 2P
Skenidioldes sp. 1P:2A 1P
Reuschella sp.(?) 1P 1P
Blatystrophia sp. 1P 1P
Strophomena sp. 1p 1P
Strophomenids, gen,

et sp.indet, 1B:1P 1,C0B:1,00p

NOEL HEBOG

0.56/1 15.14%

1.C8%

1.CE%

1.C8%

0.07/1 16.22%

1.08%
1.08%

1.08%
1,08%
2.16%
1.C8%
1.085%

2.16%
3.2U%
1.C8%
1.08%
1.08%

1.C8%
1.08%
2,16%

2,16%

9.73%



LOCALITY 121 continued

Brachiopod,gen.

et sp.indet. 1B 1B - 1.08%

Bropsniartella

bisulcata : 0.5 - - O0e54%

Brongniartella

zbisulcata?Sthoracic

segments 1.5 - - 1.62%

Estoniovns aglifrons 0,2 - - 022%

Chasmops Spe 0.1 - - 0.11%

Pterygometopid cheek

fragment 0.1 - - 0.11%

Theracic segments 0.2 - - 0.22%

Gastropod,gen.et

Bellerophontids .

(Tropidodiscus sp.?) 2 - - 2.16%

Tallinnells sp. 1l - - 1.C8%

Hollinaceans 2 - _ 2.16%

Ostracode 1 - - 1.08%

Bivalve,gen.et

sp.indet, 1 - - 1..08%

Tentacullites scalaris3 - - 342L%

Tentaculites sp. 10 _ - - 10.81%

Favosites sp. L - - L. 32%
99.97

Cyclocyclopa A 11

Cyclocyclopa Al 2

Cyclocyclopa E 2

Cyclocyclopa F )

46



LOCALITY 121 continued

Cyclocyclopa H
-Cyclocyclopa K
Cyclcpentastellatopa A
Pentagonocyclopa A
Pluricolumnals

Pinnatel

Cirrals

Ramose Bryozoan fragments

~Circular Bryozoan

Levidocoleus sp.

Genera Number

Total Specimen Number

22

61
10

30
70

47

Diversity Index 15.15



LOCALITY 129 UPPER RACKS SANDSTONE  CAPEL CURIG WEST

Salopia globosa 35R:31PsSA 1.13B:1.00P 0.14/1 26.7%%

Salopia sp. 12B:10P 1.20B:1.CCP - 8.04%
Dinorthis spe. 25B:18P:1A 1.39B:1.00P 0,04/1 17.12%

D.cf.ber rnensis

of Williams 19653 6B 6B - L. 02%

Immature

Dinorthis sp. 5B: 3P 1.66B:1,00P - 3435%

Macrocoelia

expansa 2B:10P 1,00B:5.00P - G.70%

Macrocoe;}a SDe EP EP - lie 02%

Rafinesquina sp(?)6B:LP 1.50B:1,00P - L.,02%

Dalmanellids 12B:15P:1A 1.00B:1.25P 0.07/1 10,72%

Dalmanella sp. 7B:2P. 3.50B:1,00P - L.69%

Sowerbyellids 3B12P 1.50B:1.C0P - 2.01%

Rostricellula sp. 3B 3B - 2,01%

Reuschella sp. LB: 3P 1.33B:1,00P - 2.68%

Harknessellid 1B 1B - 0.67%

Broeggerolithus h

spe (7) . 0.2 - - 0.13%

Pygidiuh,gen.et

spe.indet. ' C.l - - 0.07%

Corals L - - 2.68%
100,01

Cyclocyclopa A 19

Pentagonccycldpa B 9

Ramose Bryozoan fragmehts 10

Genera Number | ‘ 13 Diversity Index 5.96
Total Specimen Number 100

48



LOCALITY 134

Sowerbyellids

Imnature
sowerbyellids

Dalmanellids

Immature
dalmanellids

Dalmanells sp.

Howellites sp.

Dinorthis
Flaesiomys)spe

D.(P.)
multiplicata

Macrocoelia
expansa

Triplesiaceids

Bicuspina
spiriferoides

Reuschella sp.

Horderleyella sp.

UPPER GRIT

(GORLLWYN GRIT)

211B:

33B:
18B:

LB:
5B:

38B:

8B

2B:

2B:
(?)

178P:6A

19p
15P

3P
1P
3P

63p

28P

36P
3P

8p

5P
2P

Brongniartella sp.(?) 0.2

cf.Flexica ene

animarzina of

Whittington 1965
Quadrijugatorid

Tallinnells sp.

Gastropod
(Lophospirid ?)

Modiomorphids

Cyclocyclopa Al

0.1
1

49

GAREG BENGAM
SOUTH EAST OF

BEDDGELERT
1.19B:1,00P 0,03/1 L7.45%
l.748:1.00pP - 7.22%
1033B31.00P had 0087%
5.,C0B:1,00P - 1.09%
1.223:1.00P - 16.8“%
1.36B:1,00P - 8.31%

8p - 1.75%
1,00B:2,50P - 1.09%
2p - 0, L%
- - 0.0U%
- - 0,02%
- - 0.22%
- - 0,22%
- - 0.22%
- - 1009%
100,00




LOCALITY 134 continued

Cyclocyclopa J 16
Cyclocyclopa Jl 3
Pentagonocyclopa A 6

Ramose Bryozoan fregments 11l

Encrusting Bryozoa 2

Cyclocystoides sp.plates L

Genera Number 17

Total Specimen Number 150

50

Diversity Index 6.38



UPPER GRIT

LOCALITY 13L4A

(GORLLWYN GRIT)

Sowerbyeliids 281B:203P:132A

: 5A

s 2A

15

150

Immature

sowerbyellids 22B: 9P
Dinorthis -
r§i§s§§3533>sp. 69B: 56P
2.(:) at 48B: L1P
Immature D.(2.)sp. 2B: 2P
Macrocoelia

expansa 6B: 41P
Dalmanellids 278Bs 17P
Howellites sp. 3p
Reuschella sp. 1B
Leptaena spe. 1p
Heterorthis sp. 1B
Bicuspina spiriferoideslP
Horderleyella sp.(?) 2P
Kjaeripa sp.(?) 2P
Calymene sp.(s.l.) 0.3
Bellerophontids 7
Cyclocyclopa Al

Cirrals

Pluricolumnal

Ramose Bryozoan fragments
Cyclocystoides sp.plates
Genera Number

Total Specimen Number

51

GAREG BENGAM
SCUTH EAST OF

BEDDGELERT
1.,38B:1,C0P 0,05/1 55.65%
2.}-"-)-43:1.00P - )4-.16%
1,23B:1,00P 0.07/1 14.01%
1.70B:1,00P - 9.09%
1.00B:1,00P - 0.38%
1.00336.83P - 7076%
1.59B31.00P 0,07/1 5.49%

3P -  0.57%
lB - 0019%
1P - 0.19%
2P -  0.38%
2P - 0038%
b - 000670
- - 1.33%
100.02

Diversity Index 5.87



. LOCALITY 141A LOWER RACKS SANDSTONE

‘Macrocoelia sp. 10B:19P:1A

M.cf.expansa of
Williams 1963 2B:17P

Dinorthis sp. 19B:18P
De.cf.berwynensis
of Williams 1963 23:1P

Salopia globosa 15B:l13P:2A

Dalmanellids =  2B:4P:1A
Dalmanella sp. 1P
Sowerbyellids 2B:1P
Reuschella sp. - 1B

Broeggerolithus sp. 0,2

Coral (Favosites sp.?)
» 3

Cyclocyclopa A
Pentagonocyclopa B
Pinnatél |

'Ramose Bryozoan fragaents
Genera Number

Total Specimen Number

1,00B:1.90P 0;05/1

1.
1.

2.
1.
1.

2.

N O M

- 10
60

52

00B: 8,50P
06B:1,00P

00B:1,00P

15B:1,00P

00B:2,00P
1P

00B:1,00P
18

0.13/1
0.25/1

CAFEL CURIG WEST

1 22.94%

19.50%
21.79%

2.29%
19.50%
5.73%
1.15%
2.2%%
1.15%
0.23%

3Lk

100,01

Diversity Index 5,13



1LOCALITY 1L1B LOWER RACKS

Macrocoelia sp. OB:17P:2A

M.cf._gggggg_of

- Williams 1963 3B:16P
M.cf.prolata of
Williams 1963 up
Immature
Magcrocoelia spe. 1P

Dinorthis sp. 15B:17P: 3A

De.cf.berwynensis
of Williams 1963 L4B:2P

Immature

Dinorthis sp. 2B
Salopia globosa 17B:17P: 2A
Dalmenellids 5B:7P
Dalmanella sSp. 1B
Sowerbyellid - 1P

Reuschella sp. 2B:1P

Broeggerolithus sp. 0.l

Favosites sp. 1l

Cyclo@yclopa‘A 10
Pentagonocyclopa B L
Pinnatel 7
Pinnnte2 2

Ramose Bryozoan fragmentslO
Genera Number 11

Total Specimen Number 60

SANDSTONE

1,00B:1.89P

1.,00B:5.,33P

LP

1P
1,00B:1.13P

2,00B:1,00P

2B
1.00B:1,00P
1.00B:1.40P

1B

1P
2,00B:1,00P

CAPEL CURIG WZ3T

- LL.].Z%

0.18/1 20.60%

- }4012%

- 2.06%
0.12/1 19.57%
- 7.21%
- 1.03%
- 1.03%
- 2,06%
- 0.10%
- 1.03%

100,01

Diversity Index 5.51

53



REWCRXED TOP OF
LOCALITY 143A THE GARTH TUFF CAPEL CURIG WEST

Macrocoelia sp. 6B:10P 1.00B:1.66P - 55.56%

Macrocoelia cf.
expansa of Williams ‘
1953 1B:6P 1.00B:6,00P - 33433%

Salopia sp. - 1B 1B - 5.56%

Immature
Dinorthis sp. 1p 1P - 5 56%

100,01
Cyclocyclopa A 3 1l
Pinnatel 1

Genera Number 4 Diversity Index 3.13
Total Specimen Number 20

54



LOCALITY 143B LOWER RACKS SANDSTONZ

Macrocoelia sp. 17B:25P:2A
Witiiese iees 1Bs2ip

Salopia globosa 20B:1SP:1A
Dinorthis sp. 17B:16P:1A
D.cf.berwynensis

of Williams 1953 1P

Immature -

Dinorthis sp. ' 1B
Dalmanellids 2B:6P: 1A
Sowerbyellid 1P
Broeggerolithus sp. 0,1
cf.Platylichas spe. 0.1l
Pyzidium,gen.et

spe.indet. ' 0.1
Coral,cf.Favosites sp. 6
Cyclocyclopa A 2
Pentagonocyclopa B 2
Pinnatel 3
Ramose Bryozoan fragments 7
Genera Number 11
Total Specimen Number 80

55

1.00B:1.47P

1.,00B:21.00P
1.,053:1,00P
1,06B:1,00P

1P

1B
1.00B:2,00P
1P

Diversity

CAPEL CURIG WEST

0.08/1 26.14%

- 20.33%
0.05/1 20,33%
0.06/1 17.L2%

- 0097(‘/'0

- 0.97%
0.17/1 €.78%
- 0.97%
- 0.10%
- 0.10%

- 0.10%
- 5.81%

A ——————

100,02

Index 5.44



LOCALITY 143C

Dalmanelllds 60B:6CP: 38A
Dalmanella Sp. 5B:l1A
Sowerbyellids 15B:2P:5A
Dinorthis sp. 9B:6P: 3A
Horderleyella sp. 7B:EP:1A
Triplesiacelds 5B
Harknessellid 1P

cf.Schizophorella sp.lP

cf.Salcpia sp. 1B
Broeggerolithus sp., 0,2
Hollinacean 1

Cyclocyclopa A
CyclocyclopakAl
Cyclocyeclcepa J
Pentagonocyciopa B
Pentagonocyclopa D
Pinnatel

Cirrals

Pluricolumnal

Ramose Bryozoan fragnments
Genera Number

Total Specimen Number

21

H o H & N

313

10
70

56

MIDDLE RACKS SILTSTONE CAPEL CURIG WEST

1,00B:1.00P 0.,60/1 63.55%
5B 0.20/1  3.89%%
7.50B:1.00P 0.23/1 12.97%
1,50B:1,00P 0.,33/1 7.78%
1.,00B:1,14P 0,13/1 5,84%
5B - 3.20%
1P - 0.65%
1P - 0.65%
1B - 0.65%
- - 0.13%
- - C.65%
100,00

Diversity Index L.U43



LOCALITY 1L3D

Dalmanellids 18B:12P
Sowerbyellids 7B 4P 2A
Macrocoelia sp. 1B:2P
Dinorthis sp. 2B
Horderleyella sp. 1P
Triplesiaceid 1P

Cyclocyclopa A
Cyclocyclopa Al
Cirrals
Pinnatel
Genera Number

Total Specimen Number

UPPER RACKS SANDSTONE

57

CAPEL CURIG

WEST

1.50B:1,00P - 54.,55%
1.,75B:1,C0P 0,29/1 27.27%

2B - 6.C5%
1P - 3003%
100,00
Diversity Index 4.57



LOCALITY 1L4LA UPFIR RACKS SANDSTONE  CAPEL CURIG WEST

facrocoeliz sp. B:21P 1,0CB: 3.50p - 25.55%
M.expansa 4B:12P 1,00B:3,00P - 14.60%

M.cf.prolata of
Willisms 1963 1B:4P 1,00B:4,00P - L.87%

Salopia globosa 19B:6F:1A  3,17B:1.00P 0,05/1 24.37%%

Dalmanellids 7B:4P 1,75B:1,00P - 8.52%
Dalmanella sp. 3P 3p - 3.65%
Howellites sp. 1p 1P - 1.22%
Dinorthis sp. 6B: 4P 1.50B:1,00P - 7.30%
Rafinesquina

Spe (2) 1B:L4P 1,00B:4,00P - L4.87%
Reuschella sp. 1B 1B - 1.22%

R.cf.horderlevensis
of Bancroft 1928 &

Williams 1963 1B 1B - 1.22%

Petrocranis sp. 2B 2B - 2.43%

Broeggerolithus sp., 0,2 - - 0424
100,02

Cyclocyclopa A. 14

Cyclocyclopa B l

Cyclocyclopa C 2

Cyclocyclopa J 1

Cyclocyclopa Jl | 2

CycIOpentastellatopé A 1

Cirrals | 10

Ramose Bryozoan fragments 3

Genera Number 12 Diversity Index 6.23

Total Specimen Number 50

58



LCCALITY 144B UPPER RACKS SANDSTONE CAPZIL CURIG WEST

Macrocoelia sp. 16B:56P 1,00B:2,50P - 35.85%
M.expansa 8B: 22P 1.,C0B:2,75P - 104, 089%
%;§§;§§§5%523°f 2B:9F 1.00B:L4.50P - 5.78%
Salopia globosa 31B:17P:i3A 1.82B:1.00P 0,09/1 21.77%
Dinorthis sp. 5B:12P 1.,00B:2,40P - 7.68%
Decf.flabellum of

Williams 1963 1B:1P 1.00B:1,00P - 0.64%
Dalmanellids 7B:5P:1A 1.40B:1,00P 0.14/1  5.12%
Dalmanella sp. 2B: 2P 1.008:1,00P - 1.28%
Hewellites sp.(?) 1B:1P 1.00B:1,C0P - C.6L%
Rafinesquina sp.’ €P 6P - 3. 84%
Reuschella sp. 2B 2B - 1.28%
Leptaena sp. 2p 2P - 1.,28%
Petrocraniza sp,. 1B 1B - 0.64%
Broeggerolithus sp. 0.1 - - 0.06%
Isotelinid fragment 0,1 - - 0.065%

99.98

Cyclocyclopa A 21

Cyclocyclepa C 2

Cyclocyclopa J 3

Cyclocyclopa Jl 1l

Cyclopentagonopa A 2

Cyclopentagonopa B 1

Cyclopentagonopa C 2

Cyclopentastellatopa A 2

Cirrals 14
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LOCALITY 1L.B continued

Ramose Bryozoan fragments
Circular Bryozoza

Lepidocoleus spe.

Genera Number
Total Specimen Number

¥

60

10

15
100

Diversity Index 6.80



LOCALITY 145 UPPER RACKS SANDSTONE  CAPEIL CURIG WEST

Macrocoelia sp. 25Bi77P  1,00B:3.08F -  33.45%

M.expansa 11B:35P 1.00B8:3,18P - 15.20%

M.cf.prolata of :
Williams 1963 5p 5P - 2.17%

Salopia globosa 59B:27P:2A 2,19B:1.00P 0,03/1 26.50%

Dinorthis so. 6B:12P:1A 1,00B:2,00P 0.08/1 5.65%

Decf.flabellun of

Wwilliams 1963 .+ 3B:2P 1,50B:1,00P - 1.3C%

Dalmanellids 10B:10P 1.00B:1,00P - L 3055

Dalmenella sp. 2B:6P 1.,00B:3,00P = 2,61%

Howellites sp. 18:2P 1.,00B:2,00P - 0,87%

Rafinesguina

CROI 2B:11P 1,00B:5,50P = L. 78%

Reuschella sp. 13 1B - O.43%

Rostricellula 8De 1B 1B - 0.43%

Petrocrania sp. LB LB - 1.74%

Trinucleid,gen.et :

sp.indet. O.1 - - 0.04%

Isotelinid 1ibfigena C.l - - 0,045

Coral 1 - - 0.143%
99.98

Cyclocyclopa A , 26

Cyclocyclopa C 1

Cyclocyclopa J 2

Cyclopentagonopa C 2

Cyc10pen£astellatopa A 1l

Cirrals 18

Ramose Bryozoan fragments 18

é1



LOCALITY 145 continued

Circular Bryozocan

Lepidoccleus spe.

Genera Number

Total Specilmen Number

17
100

62

Diversity Index 7.17



LOCALITY 148

Dalmanellids

Immature
dalmanellids

Dalmanella sp.
Howellites sp.

Sowerbyellids

CREIGIAU'R GELLI

CEFN-Y-CAPEL SILTSTONE CAPEL CURIG EAST

83B:61P:8A 1,36B:1.00P 0,10/1 67.51%

11B: &P
GB:6P
5B: 2P

Broéggerolithus SDe

Calymene sp.(s.l.)

Brongniartella sp.
thoracic segments

Tallinnella sp.
Bellerophontid

Cyclocyclopa A
Cyclocyclopa G

Cyclopentagonopa C
Cyclopentagonopa D
Cirrals

Leg}docoleus SDe

Genera Number

Total Specimen Number

0.2
0.1

0.7
1
1

1.38B:1.00P - 8.21%
1.50B:1,00P - 6.72%
2.5OB=1000P - 3073%

€B:13P:2A 1,00B:2,16P 0,15/1 11.19%

- - 0155
- - 0.C8&%
- - 0.52%
- hd 0075%
100,01

SR VPR * B VYR N I

10 Diversity Index 4.69
60

63



| CREIGIAU'R GE
LOCALITY 150 CEFN-Y<CAPEL SILTSTONE  CAPEL CUR?G Ei§£

Dalmanellids 173B:137P:132A 1.26B:1.C0P 0.08/1 75.40%

Immature

dalmanellids 17B:15P 1,13B:1,00P - 6 .85%

Dalmenella sp. 17B:12P 1.42B:1.00P - 6.89%

Howellites sp, 10B:2P 5.00B:1,00P - L, 05%

Sowerbyellids 3B:8P:1A 1,00B:2,66P 0.13/1 3.,65%

Leptaena sp.(?) 1P 1P - 0.41%

Calymene spe(s.ls) 0.3 - - 0.12%

Brongniartella sp.

thoracic segments 1.4 - - 0.57%

Tallinnella sp. 2 - - 0.81%

Bivalves,gen. et

sp.indet. 2 - - 0.81%

Bellerophontid 1 - - 0.141%
100,01

Cyclocyclopa A 5

Cyclocyclopa G L

Cyclopentagonoga C 2

Cyclopentagonopa D 2

Zchinoderm plates 2

Lepidocoleus sp. 3

Genera Number 11 Diversity Index 4.59

Total Speciren Nunmber 70

64



i

"TOFMOST HORIZON OF THE

LOCALITY 151 CEFN-Y~CAPEL SILTSTONE CAPEZIL CURIG EAST
Sowerbyellids 23B:13P 1.77B:1.00P - 67 .65%
Dalmanellids 5B: 8P 1.00B:1.60P - 23.53%
Dinorthis spe. 2B 2B - 5.88%
Hacrocoelia sp.(?) 1P 1P - 2, 94%
100,00
Cirral 1
 Genera Number 5 Diversity Index 3.24

Total Specimen Number 30

65



LOCALITY 155

Sowerbyellids

Imnmature
sowerbyellids

Sowerbyella cf.
soucleyensis of
williams 1963

GLANRAFCN BZDS NCRTH

UNIT p
CAPEL CURIG EAST

Dinorthis(Plaesiomys)

cf.multiplicata of
Bancroft 1945 83B:66PGA

Dinorthis sp.

Inmature
Dinorthis

<
Op.

Plaesliomys Sp.

Dalmanellids

16B:12F

158:12P
24B:18P
S3:16Ps2A

Howellites sp.(?) 2B:2P

Horderleyella
SDe ?

Reuschella st.

28B:5P
23

Yacrocoelia expansall3:12P

- Immature
Macrocoelia sp.

Levtaena sp.(?)

Genera Number

Total Specimen Nurnber

2F
1F

9
100

1.21B:1.0CP 0.C&/1 c&L.35%

2P - Oe335

1.26B:1,0CP 0.07/1 14,75%

1.583:1.00P = 3 el5
1,153:1,00P = 2,480
1.338:1.00P - 3.9’3""

1.,008:1.77P 0.13/1 24 5%

2B - 903330

1.008:12,00P - 1.955%

2P - 0.3

1P - 0,17
1CC,CO

Diversity Index 3.24
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LOCALITY 158 MULTIPLICATA SANDSTONE

‘ rth
EPlaesiogxs)sp. 83B:91P:6A

Immature D.(2.)sp. 6B: 6P
D.(P.)multiplicata33B:28P
Macrocoelia sp. 2B: 2P

M.cf.expansa of

Williams 1963 1B: 4P
Strophomenids,gen. .

et sp.indet. 2P
Reuschella sp. 2B
Sowerbyellids 1B: 2P
Dalmanellid 1B
Gastropod,gen.et
spe.indet., 1l
Bellerophontid 1l

Genera Number

Total Specimen Number

67

SOUTH WEST OF

LLYN COWLYD
1.C0B:1.10P 0,07/1 6L4.24%
1.C0B:1,C0P = 3,97%
1.18B:1,COP - 21.85%
1.C0B:1,00P - 1.322%
1.00B:4,COP - 2.65%

2P - 1.32%
2B - 1.32%
1,00B:2,00P - 1.32%
1B - 0.66%
- - 0.66%
99.97
Diversity Index 2,75



LOCALITY 158A

Dinorthis
(Plaesiomys)sp.

Inmature D.
(2~ )sp.

13B: 10P

D.(B.)multiplicata51Bs LLP

Macrocoelis sp.

M.cf.expansa of
Williams 1963

Dalmanellids

Sowerbyellids

Reuschella sp.
Bellerophontids

Genera Number

3P

1B: 3P
2B: 1P
2B: 2P
"~ 1B
2

119B:107P: 8A

MULTIPLICATA SANDSTONE

1.11B:1,00P

1,2CB:1.00P
1.16B:1,00P
3p

1.C0B:3,00P

2,C0B:1.00P

1,C0B:1.C0P
1B

SOUTH WEST Op
LLYN COWLYD

0.07/1 62.25%

6 Diversity Index 2,60

Potal Specimen Nunmber 80

68

6.37%
25,.,00%
1.47%

1.47%
0.,98%
0.98%
Q4%
0.98%
99.99




MULTIPLICATA

LOCALITY 159 SANDSTONE

bino this
(Plaesiomys) sp. 107B:96P:5A

Inmature D.(B.)sp. 4B: 2P
D.(B.)pultiplicataliiBs 33P

Sowerbyellids 11B: 4P
Macrocoelisa sp. 3P
M.cT. ansa of

Williams 1963 1B: 3P
Strophomenids,gen,

et sp.indet. 3P
Dalmanellids 1B: 2P
Dalmsnella sp. 1B
Inarticulate,gen.et
spe.indet. 1
Bellerophontids 2
Pleurotomariacean 1
Gastropods,gen.ct
spe.indet, 2

Ramose Bryozoan fragment
Genera Number

Total Speclimen Number

80

69

SCUTH WEST OF
LLYN COWLYD

1.11B:1.00P 0.05/1 59,26%

2,00B:1,00P

1.33B:1,00P

2.75B31.COP
3P

1.008: 3,00P

3P
1.00B:2,.00P
1B

2.12%
23,28%
5.82%
1.59%%

1.59%

1.59%
1.06%
0.53%

0.53%
1.06%

0.53%

1.06%
100,02

Diversity Index 3.51



‘ ATA SOUTH WEST OF
LOCALITY 15CA SANDSTONE LLYN COWLYD

Dinorthis 97B:79P: 3A 1.23B:1,00P 0.,03/1 57.14%

&T"a\__e.s.ﬂis_m)sp-

Immature D.(B.)sp. 7B: 6P 1.178:1,00P - 4,00%

D.(P.)multiplicatalOBs 3L4P 1.18B:1,00P - 22,86%

Sowerbyellids 10B: 6P 1.67B:1,00F - 5.71%

Macrocoelia sp. 1B: 6P 1.00B:6,00P - 3.43%

M.cf.expansa of

Williams 1963 2P : 2P - 1.14%

Strophomenids,gen.

et spe.indet. 2P 2P - 1.14%

Dalmanellids 3B: 3P 1.00B:1.00P - 1.71%

Bellerophontids 2 - - 1.14%

Pleurotomariaceans 2 - - - 1.14%

Gastroped ,gen.et

speindet. 1 - - 0.57%
99.98

Ramose Bryozoan fragnents L

Genera Number 7  Diversity Index 3,12

Total Specimen Number 80

70



SQUTH WEST CF

LOCALITY 1€0 ARKOSIC QUARTZITE LLYYN COWLYD
Dalmasnellids 8B:16P 1.00B:2,25P - 3L.55%
Immature

dalmanellid 1P 1P - 1.92%
Sowerbyellids 5B: 5P 1.,00B:1,C0P - 9.60%

Skenidioides cf.

costatus of

Williems 1963 LB 4B - 7.68%
Leptaena sp. 3P 3P : - 5e76%
Kiaromena sp.(?) 2P 2P - 3.8U%
Kiserina sp.(?) 2P 2P - 3. 8%
Dinorthis sp. 1B: 1P 1.,00B:1.CCP - 1.92%
D.(Blaesiomys)sp. 1B 1B - 1.92%
D.sp.(?) 1B: 1P 1,C0B:1,COP - 1.92%
cf.Platystroohia sp. 2B 2B - 3.84%
Reuschella sp.(?) 1B 1B - 1.92%
Isotelinid librigenae0,9 - - 1.73%
Isotelinid pygidia 0.5 - ‘ - 0. 96%
Isotelinid thoracic

segment 0.1 - - 0,19%
Brongniartella sp., 0.5 - - 0.96%
Beminor 0.1 - - 0.1%%
Brongniartells sp.

thoracic segments 0.3 - - 0.58%
Calymene sp.(s.l.) 0.3 - - 0.58%
Calymene sp.(s.l.)

librigena 0.1 - - 0.15%
cf.Flexicalymene

EpRemes M o ; - 0%
Proetids 0.2 - - 0.28%
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LOCALITY 160 continued

Thoracic ségments 1.0 - - 1.92%

Ostracode 1 - - 1.92%

Gastropods,gen.et :

sp.indet. 3 - - 5.76%

Bellerophontid 1 - - 1.92%

Tentaculites sp. 2 - - 3,84%
| 100,02

Ramose Bryozoan fragments L

Circular Bryozoa 2

Cyclocystoides sp. 2

Genera Number 18 Diversity Index 10.29

Total Specimen Number 100 o
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SOUTH WEST OF

LOCALITY 160A ARKOSIC QUARTZITE LLYN COWLYD
Dalmanellids 5B:11P 1,00B:2,20P - 28.42%
Inmature
dalmanellids 1B: 1P 1.00B:1,00P - 2,58%
Sowerbyellids 6B: 4P 1.50B:1,00P - 15.50%
Dinorthis sp. 2B 2B - 5.17%
Leptaena spe. 2P 2P - 5¢17%
Skenidioides sp. 2B: 1P ~ 2,00B:1,00P - 5.17%
Kjaerina sp.(?) 1B: 1P 1.00B:1,00P - 2.58%
Kiaromena sp.(?) 1P 1P - 2.58%
Reuschella sp.(?) 1B 1B - 2.58%
3?’%%&23?13%3 R 3B - 7.75%
Isotelinid librigenae 0,6 - - 1.55%
Isotelinid pygidisa O.4 - - 1.03%
Brongniartella sp. 0.2 - - 0.52%
B.minor 0.2 - - 0.52%
B.sp.thoracic segment 0,1 - - 0.26%
Calymene sp.(s.1.) 0.2 - - 0.52%
$lmene () 2 - - 0.52%
Proetid 0.1 - - 0.26%
Thoraclc segments 0,7 - - 1,81%
Gastropods,gen.et sp.
indet., 1 - - 2.58%
Bellerophontids. 3 - ' - 7.75%
Tentaculites sp. 2 - - 5:17%
99.99
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LOCALITY 160A continued

Ramose Bryczoan fragments
Circular Bryozoa

Cyclocystoides sp.

Genera Number 17 Diversity Index 10.36
Total Specimen Number 70

74



LOCALITY 162

Dalmanellids 138:13P
Dalmanella Sp. 1B: 1P
Immature

dalmanellid 1lp
Sowerbyellids 2B: 1P:2A
Plaesionyld 1B
Inarticulate(Obolid,

gen.et spe.indet.) 1

Isotelinid librigenae 1.4
Isotelinid pygidium O.1
Isotelinid hypostome 0,2

Isotelinid thoracic
segments 0.8

Brongniartella sp. 0.2
B.sp.thoracic segmentsO.4
Calymene sp.(s.l.) 0.3
cf.lexicalymene

a r of
whittington 1965 0.1

Broeggerolithus sp. 0.1
Lichid,gen.et sp.

indet. 0.1
Hollinsceans 2
Primitia sp. 1l

cf.Tetradella hica
of Benson et al.1961 1

Ostracodes(Podocopids?)3

Ostracodes 3
Gastropods,gen.et
sp.indet. 3

ARKOSIC QUARTZITE

75

1,00B:1.00P
1.00B:1,00P

2,00B:1,00P

WEST QF LLYN COWLYD

3L.48%
2.65%

2.655%
10.61%
2.65%

2.65%
3.71%
0.,27%
0.53%

2.12%
0.53%
1.06%
0.80%

0.27%
0.27%

0.27%
' 5 0311‘76
2.656

2.65%
7 «96%
7 .96%

7.96%
100,01




LOCALITY 162 continued

Ramose Bryozoan fragments 7

Circular Bryozoan

Genera Number 15 Diversity Index 9.38
Total Specimen Number 100

76



LOCALITY 163  LLETHR GWYN BEDS  WEST OF LLYN COWLYD

Sowerbyellids 185B:137P:13A 1.35B:1.00P 0.07/1 63.85%

Immature

sowerbyellids 23B: 14P 1.64B:1,00P - 7.42%
Dalmanellids 42B: 27P: 2A 1.56B:1,00P 0.05/1 14.19%
Immature

dalmanellids 6B: 3P 2,00B:1,00P - 1.93%
Dalmanella sp. 2B: 2P 1.00B:1,00P - 0.64%
Howellites sp. 7B: 1P 7.00B:1,00P - 2,26%
He.cfo.gntiguior of .
Williams 1963 1B: 1P 1,00B:1,00P - 0432%
Kiaerina sp, 2B: 2P 1,00B:1.00P - 0.64%
Leptaena Sp. 1B 1B - 0.32%
Klaromena cf.sgszglzi

of Williams 1963 1p 1P - 0.32%
Dinorthis sp. 1p 1P - 0.32%
Triplesiaceid (?) 1P 1P - 0.32%
Rafipesguina sp.(?) 1P 1P - 0.32%
Qrgegggg:glithgs SPe 0.1 - - 0.03%
W SP.(S.I.) 002 - - 0.06%
cf. mene

(Reacalymene) limba of

Whittington 1965 0.2 - - 0,06%
Isotelinid librigenae 0,2 - - 0.,06%
Isotelinid thoracic

segments 0.4 - - 0.13%
Gastropods,gen.2st .
spe.indet. 8 - - 2.58%
Lophospirids 3 - - 0.97%
Bellerophontid 1l - - 0,32%
Ostracode 1 - - 0.32%

77



LOCALITY 163 continued

Tentaculites sp. 2.,58%
99.9

Cyelocyclopa A 2
Cyclocyclopa Al 2
Cirral 1l
Circular Bryozoan 1l
Genera Number 18 Diversity Index 7.22

Total Specimen Number 106

78



LOCALITY 166  LLETHR GWYN SANDSTONE WEST OF LLYN COWLYD

Immature

sowerbyellids 1B 1B - 5.88%

Dalmansllids cH 1A L3 0.25/1 29.41%
100,00

Genera Number 2 Diversity Index 1.63

Total Specimen Number 20

79



LOCALITY 1664 LLETHR GWYN SANDSTONE  WEST OF LLYN COWLYD

Sowerbyellids 32B:18P:ZA 1,78B:1,00P 0.09/1 84.95¢%
Dalmanellids 1B: 1P 1.,00B:1,00P - 2.43%

cf.Flexicalvmene
animarginata of

Whittington 1965 0.1 - - 0.2U%

Thoracic segment 0.1 - - 0.24%

Hollinaceans 2 - - Y4« 85%

Gastropods,gen.et

sp.indet. 2 - - Lo 85%

Lophospirid

(Reudemannia sp.?) 1 - - 2, 435%
89.99

Cirrals L

Genera Number 7 Diversity Index L4.31

Total Specimen Number Lo

80



LOCALITY 1663 LLETHR GWYN SANDSTONE

WEST OF LLYI COWLYD

Sowerbyellids 193B:130P:29A 1.48B:1,00P 0.15/1 79.37%

Dalmanellids 388: 31P
Dalmanella sp. 2P
Howellites spe. 1B: 1P
Horderleyella spe. 5B: 2P
Kjaerina sp.(?) 1B: 1P
Dinorthis spe. 1B
Rafinesouina spe. 1P
Salopia sp. 13
Broeggerolithus sp. 0.1
B.sp.(with long genal
"spine o
Calymene spe(s.l.) 0.2
Flexicalymene cf.
marginata of
Whittington 1965 Oel «
Brongniartella cf.
nipnor of Dean 1961 0,1
Thoracic segment 0.1
Hollinacean 1l
Gastropod,gen.et
sp.indet. 1
| Bellerophontids 3
esuerilla sp.(?) 1
~Cirrals 3
Bryozoan 1
Genera Number 16
Total Specimen
Number 100

81

1.233:1,00P - 13.59%
2P - 0.72%
1.008:1,00P - 0.36%
2,50B:1,00P - 1.79%
1.003:1,00P - 0.36%
1B - 0.36%
1P - 0.365%
1B - 0. 36%
- - 0.,0L%
- - 0.0u%
- - 0.07%
- - 0.04%
- - 0.04%
- - 0,04%
- - 0.36%
- - 0,36%
- - 1.07%
- - 0.35%
100,05

Diversity Index 6.53



LOCALITY 170

RHYOLITIC TUFF WITHIN
THE LLYN COWLYD SAND~

WEST OF

STONE FORMATION LLYN COWLYD

Sowerbyellids 188:8P:20A 2.25B:1,00P
Dalmanellids 8B:1P: LA 8.,00B:1,00P
Immature ,

dalmanellid 1P 1P
Reuschella spe. 10B: 3P 3.33B:1,00P
Dolerorthis sp.(%) L4P:1A 4P
Brachiopods,gen.st

sp.indet. 1P:1A 1P

Broeggerolithus sp. 0.8 -

Broeggerolithus sp.
(Group 3 - Dean 1960) 0.1 -

B.cf.nicholsonli of

Dean 1962 0.1 -
Calymene sp.(s.l.) 0.1 -
cf.Flexiéalymene

caractaci of

Wnittington 1965 0.1 -
Odontopleurid

librigena 0.1 -
Thoracic segments 0.2 - -
Lophospirid 1l -
Reudemannia sp.(?) 2 -
Tentaculites sp, 6 -

Cyclocyclopa Al
Cyclocyclopa J

Bryozosa

Circular Bryozcan

Cyclocystoides sp.(?)

HF - N oW e

82

1.11/1 48.11%
0.50/1 15.29%

1.27%
12,74%

0.,25/1 6.37%

1/1

2.55%
1.02%

0.13%

0.13%
0.13%

" 0.13%

0.13%
0.25%
1.27%
2.55%
7.64%
100,01




LOCALITY 170 continued

Genersa Number 13 Diversity Index 6,78
Total Specimen Number 60

83



RHYOLITIC TUFF WITHIN THE WEST OF
LLYN COWLYD

LOCALITY 172

Sowerbyellids 8B:1P:7A

Reuschella sp. 6B: 8P

Reuschella sp.(?)

Sericoidea sp.

Dalmanellid
LegtaenaQSp.(?)

Brachiopods,gen.et
sp.indet.

Broeggerolithus sp.
(Group 3 - Dean 1960)
Trinucleid,gen.et sp.
indet.

Calymene sp.(8.1.)

Thoracic segment

Cyclocyclopa A

Pentagonocyclopa A pluricolumnal

Ramose Bryozoan fragme
Bryozoan

Lepidocoleus sp.

Genersa Number

Total Specimen Number

0.1

0.1
0.2
0.1

nts

84

SANDSTONE FORMATION

LLYN
COWLYD

8,00B:1,00P 0.88/1 L7.62%

1.00B:1,33P - 25,40%
1B - 3.175%
1B - 3e17%
1P - 3.17%
2P - 6435%
3P - 9.52%
- - 0.32%
- - 0.32%
- - 0.63%
- - 0.32%
99.99
1
1
2
1
1
12 Diversity Index 7.74
30 |



LOCALITY 173 GLANRAFON BEDS

SOUTH WEST OF
DOLWYDDELAN

Sowerbyellids L70B:262P:SA 1,29B:1,00P

Sowerbyella cf.

- soudlevensis of
Williams 1963 10B:4P . - -

128B:110P:2A

Dalmanellids

Dalmenella sp. 21B:16P

Howellites sp. 11B:16P

Onniella sp. 1B: 3P

K

Jaerina cf,jonesi
of Bancroft 152%a

3P

Kjaerina cf.hedstroemi

of Bancroft 1929a

Kjaerina sp. 1B:10P

Hedstroemina cf,
robusta of Bancroft
1929a

1P

1P

Eoplectodonta sp. 2B:2P

Bicuspina cf,
spirifercides of
Williams 1963
Triplesiaceid

Sericcidea sp,

Skenidlolides cf.
costatus of Williams
S ——————

1S03

Dinorthis sp. (%)

Broeggerollthus cf,

nicholsoni of Dean
1962

Broeggerolithus sp,

Brongniartella minor

Brongniartella sp.

3p
1p
1B

1P
1B

0.2
67
0.2
0.1

85

2.50B:1,00p
1.168:1,00P
1.31B:1,00P
1.00B:1.45P
1.00B: 3,00P

3P
1r

1.00B:10,00P

1P
1.00B:1.C0P

3p
1P
1B

1P
1B

0.02/1 62.88%

- 1.31%
0.02/1 17.06%
- 2,76%
- 2.10%
- 0.39%

- 0.39%

- 001370
- 1.31%

- 0.26%

- 0039%
- 0.13%
- 0.13%

- 0013%

- 0.03%
- 0.88%
- 0.03%
- 0.01%



LOCALITY 173 continued

Brongnliartella sp.,
thoracic segments

Flexicalymene cf,
planimarginata of
wWnittington 1965

Flexicalymene cf,
caractaci of
wnittington 1965

Flexicalymene sp.

Calymehe sp.(s.l.)
Kloucekia apiculata

Kloucekia sp.
Thoracic segments

Pygidium,gen.et sp.
inget.

Hollinaceans
Ostracodes

Bivalves,gen.et sp.
indet.

0s5

0.3

0.1

0.2
0.4
0.5
0.1
1.4

C.l

6

Tentaculites scalaris 28

Favosites sp.

Cyclocyclopa A
Pentagonocyclopa B

Ramose Bryozoan
fragments

Circular Bryozoa
Genera Number

Total Specimen
Number

21

101
15

50

26

200

‘Diversity Index 9,02

86

0.07%

0+ 0L%

0.01%
0,03%
0.05%
0.07%
0,01%
0.18%
0.01%

0.66%
1.05%

0.7%%
3.68%

2.76%

99.99



SOUTH W=ST OF

LOCALITY 173A GLANRAFON BEDS DOLWYDDELAN

Sowerbyellids 91B:85P: 2A 1.,07B:1.00P 0,10/1 38.83%
Dalmanellids L41B:77P: 3A 1.00B:1,77P 0.04/1 31.07%
Dalmanella sp. 6B: 4P 1.50B:1,00P - 2.33%
Onniella sp. 5P 5P - 1.94%
Kjaerina jonesi  14B:12P 1.17B:1,00P - 5.4L4%
Kjaerina sp. 23:23P 1,00B:11.50P = 8.93%
Bellemurina sp. - 2P 2P - 0.78%
Skenidioides sp. 1B 1B - 0.35%
Dolerorthis sp.(?) 1P 1P - 0.39%
Triplesiaceld 18 138 - 0,332

Brachiopod,gen.et sp. .
indet. 1B 1B - 0.39%

Broeggerolithus cf,

nicholsoni of Dean o
1932 O.l - - 0.0L4% .

Broeggerolithus sp. 1.9 - - Ca7L%
Kloucekia apiculata O.4 - - 0.16%
Calymene sp.(s.l.) 0.2 - - 0.,08%
Proetid librigenae 0.3 - - Cel2%
Isotelinid,gen.et '

sp.indet, 0.2 - - 0.08%
Thoracic segments Ok - - 0.16%
Ostracocdes L - - 1.55%
Tentaculites sp. 10 , - - 3,88%
Favosites sp. 2 _ - - 0.78%

100,02

Cyclocyclopa A 105

Pentagonocyclopa A 37

87



LCCALITY 173A continued

Pentagonocyclopa B

Pentastellapenta
stellatcpa A

Ramose Bryozoan
fragments

Circular Bryozoan

Lepidocoleus spe.

Genera Number

Total Specimen
Number

46

22

100

88

Diversity Index 9.11



LOCALITY 174 GLAIRAFCN BEDS

Sowerbyellids 3SB:51P:10A

Dalmanellids 188:18P:3A
Dalmanella sp. 1B: 3P
Howellites spe. 2P
Eoplectodonta spe. 2B
Dolerorthis sp. 1P

Broeggerolithus spe. OWb4

Calymene spe(s.l.) O.l

Tzllinnells spe. 1l
Tentaculites sp. 8
Cyclocyclopa A 17
Ramose Bryozoan
fragments L
Genera Number 12

Total Specimen
Number 38

89

SOUTH

WaST OF

DOLYDDZLAN

1,00B:1.31P 0.,20/1 61.31%

1.C0B:1,0CP 0,17/1 21.11%

1.00B:3.
2P
2B

1P

Diversity

Ccop -

Index 5.98

3.02%
2.,01%
2.01%
1.01%
0.40%
0,105
1.01%
8.0L%

100,02



30UTH WisT OF

LOCALITY 175 GLATRAFON BEDS DCLWYDDSLAN

Sowerbyellids  303B:23L4P:L2A 1,29B:1,0CP O.ll/1 33,06%

Dalmanellids 1633:139P:214 1,C0B:1,22P 0,11/1 21.08%

D2lmanells sp. 11B:9P

Dalmanella cf.
lepta of
Sancroft 1545 538

Howellites spe. 13B:9P

Howellites cf,

antiquior of
Williams 1963 13

Onniella sp. 2B:2P: 3A
Rapcroftina sp. 1B

Xjaerina cf. Jonesi
of Bancroft 1929a LB:17P

Kjaerina cf.
hedstroemi of

Bancrofr:t 192%a 6B:11P

Kjaerina cf. typa
of Bancroft 182Qa 3P

Kjaerina c’l.

bipartita of

Bancroft 192%a 1P
‘Kjaerina sp. 38B: 76P

Hedstroemina cfe.
robusta of

Bancroft 1929%a 6P
Hedstroemina sp. 3P

Rafinesguina sp. L4B:20P

Strophomenids,
gen.ct sp.indet. 14B:42P

Bicuspina
spiriferoides 5Bs5P

Oxoplecia sp.(?) 1P

1.22B21,00P - 1.05%
) - 0.u&
1.44B:1,00P = 1.25%
13 - 0.10%

1.00B:1,0CP 1.50/1 O,L&%

1B - 0.10%
'1.003:4.25P = 1.63%
1,008:1.83P = 1.05%
1.003:2,00P =~ 7.28%
&P - 0.57%
3P - 0.29%
1.00B:5,0CPp - 1.92%
1,003:1,00P =~ 0.48%
1P - 0.10%

90



LOCALITY 175 continued

Triplesiaceids  2B:3p 1.00B:1,56F -  0.25%
Eoplectodonta sp,., 53:1P © 5.00B:1,00P - 0,145
Dolerorthis cf,
~duftonensis

prolixa of Williams ,

1563 13 13 - 0.105%
Leptaena salopiensis 1P 1P - 0.105
Leptaena ventricosa 1P 1F - 0.105%
Skenidioides sp. 1B 13 - 0.,10%
Strorhomena sp. 2P 2P - 0.1%s

wacrocoelis cf,
prolata of W¥illians

1903 ‘ 1P 1P - 0.10%
Dinorthis sp.(?) 13 1B - 0.10%
Stropheodontids,gen.

et sp.indet. 2P . 2P - 0.195%
Heterorthis sp. 1B 1B - C.10%
Paterula sp. 2 - - Ce19¢
Obolid,gen.et spe.

indet. 1 - - 0.10%
Broegperolithus cf. |

nicholsoni of

Dean 1962 ‘ 0.7 - - 0,07%
Broeggerolithus sp. 16,2 - - 1.55%
XKloucekia apiculata 3.0 - - 0.29%
Kloucekia sp, 2,1 - - C.20%
Decoroproteus cf.

calvus of Owens 1973 0,3 - - 0.035%
Proetid librigenze 0.6 - - 0.056%
Flexicalymene

planimarginata O - - 0.04%
Flexicalymene

caractaci 0.1 - - 0.015

21



LOCALITY 175 continued

Flexicalymene sp,

Calymene sp.{s.l.)

Brongniartella cf.
bisulcata of Dean

1501

Brongniartella sp.

Parabasilicns
powisi

Parabasilicus sp.

Isotelinids,gen.cst
sp.indet.

Atractonyze sp.(%)

Lichid,gen., et sp.
indet,

Pygidium,gen.et sp.

indet.,
Thoracic segments
Hollinaceans

Tallinnella sp.

Quadrijugatorid

Dilobella sp.
Tetradella sp.

Belleropheontid
Cyrtolises sp.
Donaldiells sp,
Modionmorrhids

Faveosites sp.

C.2
ng

0.2
O.j

O.l
0.1

0.2
O.1

0.1

0.1
Se7
83
50

I N N S

12

92

0.02%

0,02%

0.03%

0.01%
0.01%

0.02%
0.01%

0.01%

0,01%
0.55%
74955
4eT79%
0.10%
0.15%
0.10%
04104
0.67%
0.15%
0,15%
1.15%

100,08



LOCALITY 175 continued

Cyclocyclopa A | 3L5
Pentagonocyclopa A 121
Pentagonocyclopa B 34

Ramose Bryozoan fragments 201

Circular Bryozoa 2
Lepidocoleus sp. i
Genera Number 48 Diversity Index 15,90
Total Specimen Number 200

93



LOCALITY 176

Dalmanellids
Dalmanella sp.

D.cf.lepta of
Bancroft 1945

Howellites sp.

Bancroftina sp.
Onniella spe.
Sowerbyellids
Nicolella sp.
Skenlidioides sp.

Rafinesquina sp.

Orthid,gen.et sp.

indet.

Brachiopod,gen.et

sp.indet,

LOWER RHYOLITIC TUFF

FORMATION
88:20P:1A 1,00B:2.50P
2B:s 2P 1.,00B:1,00P

13 1B
1B: 2P 1,00B:2,002

1B 1B

1B 1B
10B: 6P 1,673:1,00P
1B: 2P 1.,00B:2,00P
1B: 1P 1.00B:1,00P

1P 1P

1P 1P

1P 1P

Broeggerolithus sp. 0.l

Cyclocyclopa A

Pentagonocyclopa B

Cystoid plafe

Ramose Bryozoan
fragments

Lepidocoleus sp.

Genera Number

Total Specimen Number

2l

15
70

94

Diversity Index 8,92

SOUTH WEST CF
DOLV/YDDELAN

Horizon 1

0.05/1 L6.56%

Lo43%

2.22%
L.43%
2422%
2.22%
22,17%
L.43%
2.22%
2.22%

2.22%

2422%
0.,22%

100,01



LOWER RHYCLITIC SOUTH WEST CF

LOCALITY 176 FOR?A%EI‘ON D?s"f{ﬁﬁ?ﬁ“
Sowerbyellids 8B:18P:24 1.00B:2.25P 0,11/1 26.99% |
Dalmanellids 2B: 8P:2A‘ 1.00B:4,.C0P 0.25/1 13.50%
Howellites sp. - 1A - - 1.35%
Eoplectodonta sp. 1B: 6P 1,00B:6,00P - 8.10%
Sericoidea sp. 1B: 2P 1.008:2,00P - 2.70%
Skenidioides sp., 18: 1P 1.00B:1,00P - 1.325%
Rafinesquina sp. 1P 1p - 1.35%
Plectambonitacean 1p ' 1P - 1.35%
Immature
Klaerina sp. 1P 1P - 1.25%
Obolids,gen.et sp.
indet. 3 - - L4.05%
Paterula sp.(?) 1 - - 1.35%
Broeggerolithus sp. 0.7 - - 0.9U%
Cryptolithires, gen., |
et sp.indet, Ce3 - - 0.40%
Brongniartella cf,
bisulcata of Dean 1961 0,3 - - 0.40%
Brongniartella sp. 0.3 - - 0.40%
Decoroproteus sp. 0.1 - - 0.13%
Kloucekia sp. 0.1 - - 0.13%
Otarion sp. 0.1 - - 0.13%
Large thoracic segments |
(Brongniartella sp.?) 2.1 - - 2.83%
Thoracic segments 2.1 - - 2,83%
Hollinaceans L - - 5 ¢ L40%
Ostracodes L - - 5.40%
- Gastropods,gen.et \
spe.indet. 2 - - 2.70%
100.00

95



LOCALITY 176 continued Horizon 2

Cyclocyclopa B 2
Cyclopentagonopa A 3
Pentagonocyclopa A 10
Pentagonocyclopa B 3

Echinoderm plates

Ramose Bryozoan fragment 1

Circular Bryozoan 1
Lepidoéoleus sp. 11
Genera Number 23

Total Specimen Number 150

96

Diversity Index 12,19



BEDDED PYROCLASTIC SOUTH WEST CF

97

LOCALITY 178 FORMATION DOLWYDDELAN
Dolerorthis

duftonensis 49B: 31P: 24 1.58B:1,C0P 0.04/1 23.51%
prolixa :

Skenldiocldes

costatus 37B:15P 2.47B:1,00P - 17.C6%
cf.Skenidioides sp. 2B 28 - C.92%
Nicolella

actoniae obesa 23B: 31P 1,00B:1,.35P -  14.29%
Sowerbyellids 12B: 8P 1.,50B:1,00P - 5¢53%
Dalmanellids 15B: 8P 1.88B:1,00P - 6.92%
D.cf.lepta of

Bancroft 1945 1B 1B - 0. 46%
Howellites sp, 2P 2p - 0.92%
Bancroftina sp. 1B: 1P 1.C0B:1,00P - 0.L46%
Onniella sp.(?) 1B 1B - 0.46%
Sericolidea sp, 12B:10P 1.,20B:1.00P - 5¢53%
Protozyga cf,

diversa of

Williams 1962 6B 6B - 2.77%
Cremnorthis parva 2B: 5P 1,00B:2,50P - 2.31%
Reuschella sp. 3P 2P - 1.38%
Orthambonites sp. 2P 2p - 0.92%
Kiaromena cf, kierulfi

of Willlams 1963 2P 2P - 0,92%
Rhactorthis sp. 2P 2P - 0.92%
Bicuspina cf, '
spiriferoides of

Williams 1963 1P 1P - C.Lb%
Dinorthis cf.

berwynensis angusta

of Williams 1953 1P 1P - 0 L46%



LOCALITY 178 continued

Hesperorthis sp. 1P
Kjaerina sp. 1P
Rugose Strophomenid,
gen.et sp.indet, 1B
Enteletaceans 3B
Orthids,gen. et

spe.indet. 1B: 2P:
Inarticulates,gen.

et sp.indet. 3
Brachiopods,gen. et
sp.indet. L4B: 5P
Brongniartella sp. C.l
Decoroproteus sp. 0.1
Proetid librigena 0.1
Kloucekia sp.(?) 0.1
Thoracic segments 0.5
Tentaculites sp. 8
Favosites sp. L
Cyclocyclopa A
Cyclocyclopa B
Cyclocyclopa C
Cyclotristellatopa A
Cyclopentastellatopa A
Pentagonocyclopa A

Hemicyclocyclopa A
Pinnate1

1A

317

2k
67

98

1P

1B
3B

1.C0B:2,00P 0.50/1

1.C0B:1,25P

0.L46%
0.46%

0.Lb%
1,38%

1.38%
1.38%

2.31%
0.05%
0.05%
0.05%
0,05%
0.23%
3.69%
1.84%
99.99




LOCALITY 178 continued

Rhombiferan cystoid plates
Ramose Bryozoan fragments

Lepidocoleus sp.

Cyclocystoides sp.

Genera Number

Total Specimen Number

10
67

10

30
220

99

Diversity Index 12,65



UPPER RHYYOLITIC
TUFF FCRMATION

LOCALITY 179

Sericoidea sp. 89B: 77P:5A
Immature

Sericoidea sp. 1B: 1P
Dalmanellids 27B:17P:1A
Dalmanella sp. €B
Onniella sp. L4B:10P
Howellites sp. 1B
Sowerbyellids UB: 5P:3A
Skenidioides

costatus 9B:15P
Nicolella actoniae

‘obesa 15B:19P
Bellenmurina

inc ommoga 5B:15P
Rhactorthls

crassa 4B: 1P:1A

Rhactorthis aff,
crassa of Williams

1963

4B:14P

Cremnorthis parva 2B: 2P:1A

Kiaromena cf.

kgeru;gi of Williams
1563 8P

Eoplectodonta cf. Lp
rhombica of Williams

1963

Kjerulfina sp. 1B: 6P

Rugose strophomenids,

gen.et sp.indet. 13p
Strophomenid,gen,

et sp.indet. 1p
Hedstroemina

Tragilis 1B: 1P

100

SOUTH WEST CF

DOLWYDDELAN

1.16B:1,.COP

1,00B:1,00P
1.59B:1.COP
6B
1.00B:2,50P
1B
1.00B:1,.,25P

1,COB:1.67P

1.,00B:1.27P

1.00B:3,00P

4,00B:1,00P

1,00B: 3,50P
1.00B:1,00P

8p

LP

1.00B:6,00P

13P

1P

1.,00B:1,.00P

0.06/1 21.98%

0.0L/1

0.25/1

0.50/1

0423%
6 « 34%
1,36%
2.27%
0.23%
1.81%

3.40%
L. 37%
34056
1.13%

3.24%
0.68%

1.81%
0.91%
1.36%
2.95%
0.23%

0.23%



LOCALITY 179 continued

- Hedstroemina cf.
fragilis of Bancroft

1929a 1P 1P - 0.23%
Hedstroemina parva 1P 1P - 0.23%

Leptaena cf.
salopiensis of

Williams 1963 1P 1P - 0.23%
Leptaena sp. 6P 6P - 1.36%
Bicuspina sp. 1P 1P - 0.23%
Triplesiaceid ‘ 1B 1B - 0.23%
Platystrophia sp.(?) 2P 2P - 0.45%
Bancroftina sp.(?) 1P 1P - 0.23%
Caeroplecia sp.(?) 1B 1B -  0.23%
Glyptorthis sp.(?) 1P 1P - 0.23%
Reuschella sp.(?) 1B 1B - 0.23%
Leptestiina oepiki 1B 1B - 0.23%
Macrocoelia sp.(?) 1P 1P - 0.23%
Bystronema perplexa 1B 1B - 0.23%

Dolerorthis cf,
tenuicostata of

Williams 1955 1p 1P - 0.23%
Dolerorthis sp, LB 4B - 0.91%
Gunnarella sp. 1P 1P - 0.23%
Enteletacean 1B:1P 1.00B:1,00P - 0.23%
Orthids,gen.ct

sp.indet. 2B:2p 1,008:1,00P - 0.45%
Craniopsid(?) 1 - - 0.23%
Praenuculid 12:3A - 0.25/1 3,40%
Estoniops

alifrons ' 362 - - 0.72%
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LOCALITY 179 continued

Estoniops sp.
1iorigenae O.4 - - 0.09%

Illaenus davisi 0.4 - - 0.09%
Platylichas ‘

nodulosus 0.3 - - 0.07%
Lichids,gen.ct :

sp.indet. Ce2 - - 0.05%
Broeggerolithus sp,.

(Group 3 - Dean 1960) 0,1 - - 0.02%
Trinucleid fragment 0.1 - - 0.02%
Decoroproteus sp. 0.2 - - 0.05%
Proetid librigenae Oy - : - 0,09%
Cybella. sp.(?) 0.2 - - 0.05%
Brongniartella sp.(?) 0.1l - - 0,02%
Pygidium,gen}et SPe

indet * 0.1 - - 0002%
Thoracliec segments 2.7 - - 0.51%
Cyrtolites sp. 28 - . - 6 o 345%
Murchisonia sp, 13 - - 2.95%
Murchisonia

(Hormotoma) sp. 1 - - 0423%
Cyclonema sp, 16 - - 3.68%
Lophospira sp. 5 - - 1.13%
Clathrospira sp. 2 - - 0.45%
Eotomariid

(Clathrospira sp.?) 1 - - 0.23%
Reudemannia sp. It | - - 0.91%
Gastropods,gen.ct '
spoindeto 19 - i u.}o%

Immature gastropod,
gen,st sp.indet, 1l - - 0.23%
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LOCALITY 179 continued

Ostracode 1
Tentaculites sp. 6
Favosites spe. 21

Cyclocyclopa A

189

Cyclocyclopa A pluricolumnals 3

Cyclocyclopa C
Cyclocyclopa D

2
30

Cyclocyclopa D pluricolumnals 3

Cyclocyclopa E

L7

Cyclocyclopa E pluricolumnals 15

Cyclocyclopa F
Cyclopentastellatopa A
Pentagonocyclopa A
Pentagonopentagonopa A
Pinnate;

Rhombiferan pore rhombs
Rhombiferan plates
Ramose Bryozoan fragments

Circular Bryozoa

Genera Number

Total Specimen Number

i
10
1l
1l

23
70
25

53
200

103

0.23%

1.36%

L.76%
100.09

Diversity Index 20,01



- LOCALITY 180

Broeggerolithus sp. l.4

Parabasilicus sp.
Kloucekia sp.
Tallinnella sp.

Hollinaceans

Sinuites sp.

Tentaculites
Scalaris

Tentaculites spe.

O.1
0.1

3
12
6

GLANRAFON BEDS

Dalmanellids 134B:187P: 38A
Immaturé

dalmanellids 1B:5P:1A
Howellites sp. 71B:53P:2CA
Hecfoantiguior of

Williams 1963 2B:1P
Dalmanella spe. 23B:16P: 2A
D.cf.lepta of

Bancroft 1945 1B:1P
Onniella sp. 13:3P: 1A
O.cf.soudleyensis

of Williams 1963 1B
Bancreftina sp. 28
Sowerbyellids 18:2P
Obolid,gen et

spe.indet, 1l
Brachiopod,gen.et

spe.indet, 1A

104

SOUTH WEsST OF

DOLWYDDELAN
1.00B:1.40P 0.,20/1 57.60%
1.00B:5,00P 0.20/1 1.54%
1.34B:1.,0CP 0.28/1 23.30%
2.,008:1.00p - 0.51%
1.448:1,00P 0,13/1 6.66%
1.00B:1.00P - 0.26%
1,003:3,00P 0.33/1 1.02%

1B - 0426%

23 - 0.51%
1.008:2,.00P - 0.51%

- - 002676

- - 002695

hnd - 0036%

- g 0003%

- - 000.36/3

- - 0077%

- - 3.07‘;5

- - 1.5)43{)

- - 0.26%

- - 1028)‘6

100,03




LOCALITY 180 continued

Cystoid plate 1
Ramose Bryozoan fragments 6
Genera Number ' 16 Diversity Index 6,17
Tota; Specimen Number 200
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LOCALITY 181

Sowerbyellids 23B:14P: 3A 1.643:1,00P 0.13/1 U49.3.%

Dalmanellids 7Bs TP:LA 1,00B31,00P 0.57/1 20.87%

Dalmanella sp. 1B: 1P 1.00B:1,COP - | 1.90%

Howellites sp. 1B: 5P 1.00B:5,00P - 9.L0%

Onniella sp.' 1P 1P - 1.90%

Kjaerina cf,

hedstroemi of

Bancroft 192%a 1P 1P - 1.90%

Rafinesguina sp. 1P 1P - 1.90%

Hedstroemina sp. 1P 1P - 1.50%

Bicuspina sp.(?) 1P 1P - 1.90%

Broeggerolithus sp. Ou.b4 - - 0.76%

.Kloucekia SPe 0.3 - - 0.57%

Hollinacean 1l - - 1.90%

Tentaculites sp. 3 - - 5.59%‘
100,02

Cyclocycleopa A 12

Cyclocyclopa A pluricol-

umnal 1

Pinnate, 3

Genera Number

SOUTH WEST Om
GLANRAFONI BEDS DOLWYDDELAN
Horizen 1

14 Diversity Index 8,09

Total Specimen Number 20
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LOCALITY 181

Sowerbyellids
Dalmanellids

Dalmanella sp.

Howellites cf,
antigquior of
Williams 1963

Howellltes sp.

Kjaerirna cf,
hedstroemi of
Bancroft 1929a

z."aegina SPe

Rafinesquina sp.

Reuschella sp.

Skenidioldes sp.

Orthid,gen.et sp.

SOUTH WEST OF
GLANRAFON BEDS DOL WYDDELAN

Horizon 1A
L46B:28Ps7A 1.64B:1,00P 0,15/1 LO.L2%

16B:26P:6A 1,00B:1.63P 0,23/1 24.41%

1B 1B - 0.76%
ip 1P - 0.76%
2B:6P 1,003:3,00P - L.58%
1B: 3P 1.,0CB:3.00P - 2.29%
1P 1P - 0.76%
1B 18 - 0,765
indet. 1B 1B - 0.756%

Inarticulates,gen. et

sp.indet. - - 3.05%
Broeggerolithus spe 1.9 - - 1.45%
B.cf.nicholsoni of

Dean 1902 C.1 - - 0,08%
Kloucekia sp. 0.7 - - 0e53%
Brongniartella minor 0,1 - - 0.,08%
Otarion sp.(?) 0.1 - - 0.08%
Isotelinid, gen.et

spe.indet. 0.1 - - 0.08%
Thoraclc segment’ 0.1 - - 0.08%
Hollinaceans 8 - - 5 41055
Tallinnella spz. 3 - - 2,29%
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LOCALITY 181 - Horizon 1A continued

Fteriomcrphian,gen.

et sp.lindet. 1 - - 0.76%
Tentaculites sp. 5 - - 3,81%

100,00
Cyclocyclopa A 13

Cyclocyclopa A pluricolumnal 1
Cyclocyclopa F I

Cvclocyclepa F pluricolumnal 1

Pentagonocyclopa B 1
Pentagonocyclopa C 1
Pinnate1 L
Cirrals . 12

Ramose Bryozoan fragments 11

Genera Number 20 Diversity Index 9.41

Total Specimen Number 70
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LOCALITY 181 GLANRAFON BZDS

Sowerbyellids 160B:98P:11A
Dalmanellids 58B:75P:12A

Dalmanella sp.  11B: 5P

D.aff, lepta of
Bancroft 5 1B

Howsllites sp. 1B:6P:2A

Salopia- spe. (%) 2B: 1P
_Eoplectodonta sp. 1B
Harknessellid 1P

Obolid (Pseudolingula
Spe?) 1

Broegzerolithus sp. 2.4
Brongniartella minor 0,1

B. bisulcata (?) 0.1
B.spe. librigenae 1.0

Parabasilicus sp. 0.3

Isotelinid pygidia 0.5
Isotelinid fragments 5.7

Kloucekia sp. 1.0
Flexicalymene
planimarginata 0.2
Fe.cf,planimarginata

of Whgttington 13565 0,2
Eospc 002

Calymene sp. (s.l.) 1.2

Pseudosphaerexochus
sPe (?) 0.1
Ostrecodes 3

109

SOUTH WEST OF
DOLWYDDELAN
Horizon 2

1.5638:1,00P 0,07/1 53.LL%
1.00B:1.25P 0,16/1 27.19%

2,203:1,00P - 3%
1B - 0.31%

1,008:6,00FP 0,33/1 2.50%

2,00B:1.00P - 0.63%
1B - 0.31%
1P - 0.31%
- - 0.31%
- - 0.75%
- - 0,63%
- - 0.02%
- - 0.31%
- - 0.09%
- - 0.16%
- - 2.09%
- - 0,31%
- - 0.06%
- - 0.06%
- - 0.06%
- - 0.38%
- - 0.03%
- - 0.9L%



LOCALITY 181 - Horizon 2 continued

Hollinaceans 7 - - 2.1%%
Tallinnells sp. 1 - - 0.31%
Bivalves,gen. ev

sp.indet,. 2 - - 0.63%
Tentaculites sp. 10 - - 3.,13%

100,00

Cyclocyclopa A 13

Cyclocyclopa F 3

Pinnate, | 1

Cirral : 1

Ramose Bryozoan fragments 105
Genera Number 20 Diversity Index 7.98
Total Specimen Number 100

110



LOCALITY 183 GLANRAFON BEDS

Dalmanellids 32B:28P:10A 1.148:1.00P
Dalmanella sp. 58: 2P 2.50B:1,00P
Howellites sp., 1B: 1P 1.00B:1,00P

Onniella cf.
soudleyensis of
Williams 1963 1B

Horderleyella cf.

plicata of
Bancroft 1928,1945 4B:11P:2A
Reuschella 8spe. 8B:13P:1A

Reuschella cf,
horderleyensis of
Bancroft 1928 and
"Williams 1963 2B: 2P

R.cf.horderleyensis

carinata of Williams
197 1P

Inmature
Reuschella s8p. 1P
Leptaena sp. 5B:11P:1A

Leptae cf.rugosa

of Havl?!kk 1967 1B
Leptaena cf.

salopiensis of

Williems 1963 1P
Leptaenid 3P
Dinorthis spe. 2B: 1P:1A

Dinorthis cf,
berwynensis of

Williams 1963 3B: 7P:2A
Triplesiaceids 7Bs 8P:1A
Bicuspina

sgiriferoides 2B: 1P .

111

SOUTH WEST CF
DOLWYDDELAN

1B

1.C0B:2,75P
1.00B:1,63P

1,C0B:1,00P

1p

1p
1.00B:2,20P

1B

1p

3P
2.00B:1,00P

1,C0B:2,33P
1.,00B:1.14P

2,00B:1,00P

Horizon 1

0.31/1 22.96%

0.18/1
0.08/1

0.09/1

0.50/1

0.29/1
0.13/1

2.73%
0.55%

0055%

T.11%
7.65%

1.09%

0.55%

0.55%
6.56%

0.55%
0.55%

106,4%
1.6L%

b.92%
4.92%

1.09%



LOCALITY 183 continued Horizon 1

Caeroplecia sp.(?) 1B

Macrocoelia sp.(?) 3B: 6P:1A

Rafinesquina spo. 2P

Kiaromena cf.
kjerulfi of
Williams 1963

Kjerulfina sp.

Immature
Bellemurina sp.{?)

"k B Y

Paracraniops sp.

Inarticulates,gen,
et sp.indet, 8:1A

Brachiopod,gen.et
spe.indet, 1B: 1P

Broeggerolithus
8Po : 1.0

Broeggeroclithus sp.
(Group 2 ~Dean 1960) 0,2
Flexicalymene

caractaci 0.1

Flexicalymene
B}animarginata 0.1

Flexicalymene
(Reacalymene]limba 0.1

Calzgene SP.(BQ]-.) O.L].

Brongniartella cf,
minor of Dean 1961 0.1

Brongniartella sp. 0.1

Proetid librigensae 0.2

Thoracic segments 0.6
Hollinaceans 5
Dilobella sp. l

1B
1.00B:2,00P
2P

‘3P
1P

1P

1.00B:1,00P

0.17/1

0.55%
3.83%
1.09%

1.64%

0.55%

0.55%
0.555%

4.92%
0.55%
0.55%
0.11%
0.05%
0,.05%

0.05%
0422%

0,05%
0.05%
0.11%
0.33%
2.73%4
0.55%



LOCALITY 183 continued Horizon 1

Tetradella spe.

Sigmoopsis sp.

Zygobolboides sp.(?)
Pteriomorphians

P N = OHN

Ambonychiacean

Bivalve,gen.et sp,
indet.

=

Gastropods,gen.et
sp.indet.

o N

Tentaculites sp.

Cyclocyclopa A . 58
Cyclocyclopa Al 1
Cyclocyclopa G 59
Cyclocyclopa J S
Cyclopentagonopa A 98
Cyclopentagonopa B 24
Cyclopentagonopa D

Cyclopentastellatopa A
Pentagonocyclopa A

Pentagonocyclopa. B

Pentagonopentagonopa A
Pentagonopentagonopa B
Pentagonopentagonopa C

Pentagonopentastellatopa A

wu
n

Cirrals

w
N

.Pinnatel

113

R R R Y = PR R v

1.09%
0.55%
0.55%
1.09%
0.55%

0455%

1,09%
4e37%
99.95




LOCALITY 183 continued Horizon 1

Pinnate2
Echinoderm plates
Crinoid calyx
Pluricolumnals

Ramose Bryozoan
fragments

Lepidocoleus sp.

Genera Number
Total Specimen Number

L9

1y

22

19

36
100

Diversity Index 15.85



SOUTH WEST OF

115

LOCALITY 183 GLANRAFON BEDS ngﬁgzgg;éN
Dalmanellids 128B:123P:30A 1.04B:1,00P 0,23/1
Dalmanella spe. 333: 10P 1.748:1.00P -
D.cf.indica of

Bancroft 1945 1B 1B -
D.cf.lepta of

Bancroft 1945 1P 1P -
Howellites sp. 3B 2B -
Bancroftina sp. 1B: 1P 1.00B:1,00P -
Onniella sp. 1P 1P -
Dinorthls sp. 4OB: 47P:7A  1,00B:1.18P 0.15/1
D.(P.) cf.robusta .

‘of Bancroft 1945 UB: 4P 1.00B:1,00P -
D.berwynensis 1B: 1P 1,008:1,00P -
D.cf.berwynensis

%%%%%%%éo§963 1B: L4P 1,00B:4,00P -
Reuschella sp. 16B: 12P:6A 1.33B:1,00P 0.38/1
R.horderleyensis 1P 1P -
Horderleyella cf,

B erort 1928,1045 5B:1LP 1,00B:2,80P -
Rafinesquina sp. 5P 5P -
Macrocoelia sp. 6B:16P 1.,00B:2.67P -
M.expansa 1B: 6P:1A 1,00B:6,00P 0,17/1
Leptaena sp. 4B: 9P 1.00B:2.25P -
LooTfhasote s 1m op 1.003:2,00P -
Leptaenids 2B 2B -
Triplesiaceids 3B: 5P:1A  1,00B:1.57P 0.20/1

34.82%
7.27%

0.22%

0.22%
0.66%
0.22%
0.22%
11.90%

0.88%
0,22%

0.88%
4. 85%
0.22%

3,09%
1,10%
3.53%
1.5L%
1.98%

O uL%
0. Llisé
1.32%



LOCALITY 183 continued Horizon 2

Skenidioides sp. 3B: 1P 3.00B:1,00P - 0.€6%

Cremnorthis sp.(?) 1P 1P - 0,22%
Nicolella sp.(?) = 2P 2P - 0oLl
Platystrophia sp.(?) 1P 1P - 0.22%
Strophomenids,gen, |

et sp.indet. 1B: 6P 1.00B:6,C0P - 1.32%
Orthid,gen.et

spe.indet. 1B 1B - 0.22%
Schizocrania sp. 3 - - 0.66%
Lingulella sp.(?) 1 - - 0422%
Inarticulates,gen.

et Bp.indet. 5 - - 1.10%
Broeggerolithus sp, 5.7 - - 1.26%
Be.cf.goudleyensis

of Dean 1960 0.1 - - 0.02%
Calymene sp.(s.l.) 2.9 - - 0.6U%
Flexicalymene
planimarginata 1.1 - - 0.2U%
Fe.cf.planimarginata

of Whilittingt'on 1565 0.4 - - 0.05%
Flexicalymere
(Reacalymene)limba 0.3 - - 0.,07%
Flexica ene

Reacalymene)cf.limba

of Whittington 1935 0.1 - - 0.02%
Flexicalymene sp. 0.1 | - - 0,02%
Brongniartella cf.

minor of Dean 1961 0.2 - - C.04%
Isotelinid librigena 0,1 - - 0.C2%
Isotelinid fragments 0.6 - - 0.132%
Kloucekia sp. 0.1 - - 0.02%



LOCALITY 183 continued Horizon 2

Proetid librigenae oL
Thoracic segments 2.7
Ostracode 1
Hollinaceans
Quadri jugatorid
Tallinnella sp.

Tetradella spe.

Dilobella sp.(?)
Tetradellids

i N WM = - e

Bivalves,gen.et sp.
indet.

Ambonychlaceans 3

Gastropod,gen.et,
spe.indet. 1

Tentaculites spe. 22

Cyclocyclopa A 77
Cyclocyclopa E 1
Cyclocyclopa G €6
Cyclocyclopa H 5
Cyclocyclopa J 23
Cyclopentagonopa A 303
Cyclopentagonopa B 60
Pentagonocyclopa A 23
Pentagonocyclopa B 14

Pentagonopentagonopa B 1

Pinnatel 130

117

0.C%
0.59%
0422%
1.76%
0.22%
0.22%
1.10%
O Lili%
1.10%

0.66%
0.66%

0.22%
L .85%
99.97




LOCALITY 183 continued Horizon 2

Pinnate, 14y
Articulated pinnates 2
Cirrals 107
Pluricolumnals 63
Echinoderm plates 139
Crinoid calices 2

Ramose Bryozoan fragments
1

20
Dendritic Bryozoa 2
Circular Bryozoa 10
Lepidocoleus sp. 18
Genera Number 4o
Total Specimen Number 200

Diversity Index 14.93
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SOUTH WZ3T CF

LOCALITY 185 GLANRAFON BEDS DOLWYDDELAN
Dalmarellids 18B:17P:4A 1.06B:1,00P 0,22/1 55.00%
Dalmanella sp. 33s32P 1.50B:1,00P - 7.50%
Immature

. dalmanellid 1B 1B - 2.50%
Horderleyella cf,
§%%%%§%h§f BancrOfiB:BP 1.00B:3,00P - 750%
Leptaena sp. ' 2B 2B - 5,00%
Glyntorthis sp.(?) 1B 1B - 2.50%
Strophomenids,gen..
et sp.indet, 2B 23 - 5 .0C%
Orthid,gen.et sp.
indget. 1P 1P - 2.50%
Paracraniops sp. 4 - - 10,00%
Gastropod,gen.ect
speindet, 1 - - 24500

100,00

Cyclecyclopa A 13
Cyclocyclopa Al 1
Cyclocyclopa E 1l
Cyclocyclopa G 5
Cyclocyclopa J 2
Cyclopentagonopa A 10

. Cyclopentagonopa B
Cyclopentagonopa C
Pentagonocyclopa B

Pentagonopentastellatopa B

W W +H o

Pinnate1



LOCALITY 185 continued

Pinnate2 ' 1l
Cirrals 133
Pluricolumnal 1

Ramose Bryozoan fragments 74

Genera Number 11 Diversity Index 6.73
Total Specimen Number 20
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LOCALITY 186

GLANRAFON BEDS

Dalmanellids 340B: 344P:19A
Dalmanella sp. E4B: LOP
D.cf.horderleyensis

of Bancroft 1945 1P
D.cf.indica of

Bancroft 1945 1B
D.cf.lepta of

Bancroft 1945 18
Howellites sp. 33B: 33p
He.cf.gtriata of

Williams 1963 1B
Onniella sp. 2B: 4P
O.cf.soudleyensis

of Willlams 1963 13
Bancroftina sp. 3B
Macrocoelia sp. 17B: 34P
M.expansa 5P
Rafinesquina sp. 2B: 16P
Strophomenids,gen.

et sp.indet. 1B: LP

Horderleyella cf,
llcata of Bancroft

1928, 1945 4B: 10P
Reuschella sp. 1B
R.horderleyensis 1B
Dinorthis sp. 5Bs 7P
Heterorthis sp. 1B
Orthambonites sp. 3P
Orthid,gen.et sp.

indet. 1B

121

SOUTH WEST CR
DOLWYDDELAN

1,00B:1.01P 0.05/1 58.93%

1.60B:1,00P -  10,39%
1P - 0.16%
1B - 0.16%
1.,00B:1.00P - 5436%
1B - 0.16%
1,00B:2,00P - 0.65%
3B - 0.49%
1.00B:2,00P - 5.52%
1.00B:5.33P - 2,60%
1.00B¢L,00P - 0,65%
1,00B:2,50P - 1,62%
1B -  0,16%
1.00B:1.40P - 1.14%
3P - 0. 9%



LOCALITY 186 continued

Paracraniops sp; 13

Paterula sp. 2
Obolid,gen.et sp. |
indet. 1l
Nuculid,gen.et sp.
indet, 1l
Inarticulate,gen.et
spe.indet. 1
Brachiopod,gen.at

10 Y indet. 1A

Broeggerolithus sp. 2.3
Proetid librigense 0.3

Isotelinid 1librigena 0,1
Thoracic segments - 043
Ambonychiaceans 19

Bivalves,gen.et spe.
indet. 5

Gastropod,gen.et
sp.indet,

Tallinnella sp.

Tentaculites sp.
Algae

H o0 N Ww -

Coral(Favosites 8p.%?)

Cyclocyclopa A 151
Cyclocyclopa A1 20
Cyclocyeclopa G | 335
Cyclocyclopa H | 7

122

2,11%
0.32%

0.16%
0.16%
0.16%

0.16%
0.37%
0.05%
0.02%
0.05%
3,08%

0.81%

0.16%
0.49%
0.32%
0.97%
0.16%
99.96

i Y



LOCALITY 186 continued

Cyclocyclopa J
Cyclopentagonopa A
Cyclopentagonopa B
Cyclopentagonopa C
Cyclopentagonopa D
Cyclopentastellatopan.
Pentagonocyclopa C
Pluricolumnals
Pinnatel

Pinnatezﬂ

Cirrals

BEchinoderm plates
Ramose Bryozoan fragments
Cireular Bryozoan

Lepidocoleus sp.

Genera Number

Total Specimen Number

32
8oy
21

19

301
134
650
97
51

32
139

123

Diversity Index 11.)1



SOUTH WEST Or

LOCALITY 187 GLANRAFON BEDS DOLWYDDELAN
Dalmanellids 259B:275P: L1A 1.00B:1.06P 0.15/1 88.00%
Immature

dalmanellid 1p 1P - 0,29%
Dalmanella sp. 7B: 2P 3.,50B:1,00P - 2,05%
Howellites sp. 2B:1P 2,008:1,00P - 0.59%
H.cf.striata of

Williams 1963 1B 1B - 0.29%
Onniella sp. 2B:1P 2.,00B:1.00P - 0.59%
Skenidioides

costatus 3B B - 0.88%
Macrocoelia sp. 2B: 2P 1.00B:1,00P - 0.59%
Rafinesguing sp. 6B: 3P 2,00B:1,00P - 1.76%
Strophomenids,gen,

et sp.indet. 1B: 2P 1.00B:2,00P - 0.59%

Horderleyella cf.
licata of Bancroft

1923,1945 1B:2P 1.00B:2,00pP - 0.59%
Orthids,gen.et
sp.indet. 2B 2B - 0.59%

Pseudolin & SDe
in life position) 1 - - 0.29%

Obolids (in life

position) 2 - -  0.59%
Broeggerolithus sp. 0.6 - - 0.18%
Brongniartella sp. 0.1 - - 0.03%
Illaenid 0.1 - - 0.03%
Kloucekia sp.(?) 0.1 - -  0,03%
Nuculids 3 - - 0.88%
Ambonychiacean 1 - - 0.29%

Bivalve,gen.et sp.
indet. 2 - - 0.5%
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LOCALITY 187 continued

Zygobolboldes sp.(?) 1 - B 0.29%
100.01

Cyclocyclopa A 54

Cyclocyclopa Al 6

Cyclocyclopa G L0

Cyclocyclopa G1 L

Cyclocyclopa H 1

Cyclocyclopa dJ

Cyclocyclopa Jl 1

Cyclopentagonopa A 93

Cyclopentagonopa B 2

Cyclopentagonopa C : 25

Cyclopentagonopa D : 3

Cyclopentastellatopa A 3

Pentagonocyclopa A 1

Pinnate1 51

Pinnate2 37

Cirrals 168

Echinoderm plates 29

Pluricolumnals L

Ramose Bryozoan fragments 7

General Number 20 Diversity Index 7,88
Total Specimen Number 100 '
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LOCALITY 187 continued

Ichnofauna

Lockeia (Pelecypodichnus)
siliguaria
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SOUTH WEST OF

LOCALITY 188 GLANRAFON REDS DOLWYDDELAN
Dalmanellids 17B320P:3A 1,00B:1.,18P 0,15/1 39.52%
Dalmanella sp. 2B: 2P 1,008:1,00P - 3a Ll
Sowerbyellid 1p 1P - 1.72%
Horderleyella cf,
§é%caigagf Bancroft 15 - ) y
’ 1.725
Orthid,gen.et

spe.indet. 1p 1P - 1.72%
Strophomenid,gen.
et sp.indet, 1P 1P - 1.72%
Paracraniops sp. 5 - - 8.59%
Paterula sp. 1 - - 1.72%
Obolidsy,gen.et sp.
indet. 2 - - 3 Lls
Broegzerolithusg spe 0.6 - - 1.03%
B 1oe 13 SD.

Group 3 - Deanl960) 0,1 - - 0.17%
Parabasilicus powisi 0,1 - - 0.175%
Illaeniad 0.1 - - 0.17%
Thoraclic segnments 0.3 - - 0.52%
Tallinnella sp. 6 - - 10.31%
Hollinaceans L - - 64 87%
Pitted ostracodes 3 - - 5.15%
Granulose ostracode 1 - - 1.72%
Bellerophontid 1 - - 1.72%
Tentaculites sp. L - - 5.37%‘
Alga 1 - - v1,72%‘

100,01
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LOCALITY 188 continued

Cyclocyclora A 1
Cyclocyclopa‘J 1
Cyclopentagonopa A 2
Cyclopentagonopa C 1l
Pentagonocyclopa B 1
Pinnate1 6
Cirrals 1l
Echinodernm plates 2

Ramose Bryozoan fragments 5

Genera Number 20' Diversity Index 11,24
Total Specimen Number 30

Ichnofauna
Skolithid burrows 3
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LCCALITY 189

Sowerbyellids
Dalmanellids
Da;manel}a SPe.
Howellités‘sp.
Onniella sp.
Bancroftina sp.
Rinorthis sp.

D.berwynensis

Horderlevella sp

Reuscpella sp.

GLAYRAFON B=DS

SOUTH WEST OF
DOLWYDDELAN

331B:167P:26A 1,90B:1.00P 0.08/1 75.134%

25B:124P: 7A
5B:4P
3B:2P
3P
1B:1P
6B:2P
2B
. 3P

LB:1P:2A

R.cf.horderleyensis

undulata of
Williams 1963

1B

Harknessellid, gen.

et sp.indet,
Skenidioides sp,

Se.cf.costatus of
Williams 1563

Bicuspina sp.
Triplesiaceid

Rafinesguina sp.
Leptaena sp.(?)

Heterorthis sp.(?)

Kjaerina sp.(?)

Macrocoelia cf,
rolata of
williams 1963

2B:1P
1B

1B
3B:2P
1B:1P
1P
2B:1P
1P
1P

18

Stropheodontid, gen,

et sp.indet.

1B

1.043:1,0CP
1.253:1,0CP
1,503:1,C0P

3P
1.00B:1,0CP
5.00B:1,00P

23

3P
4,003:1.00P

1B

2,00B:1,00P
1B

1B
1.50B:1.00P
1,008:1,00P

1P
2,00B:1,00P

1P

1P

18

1B

129

0.28/1

5.735%
1.05%
0e635%
0e63%
0.21¢
1.26%
0.L2%
0463%

1.26%

0.21%

Q. 42%
0.21%

0.21%

0.63%

' 0,21%

0.,21%
0.42%
0.21%

0.21%

0.21%

0.21%



LOCALITY 189 continued

Orthid,gen.ct
Spe.indet

Faracranions sp.

Inarticulate,gen.
et spe.indet,

Brozsccerolithus sp.

‘Be.cf.broegceri of

Dean 1960
Trinucleid fragments

Flexicalymene
rvlanimarcinata

Flexicalymene cf.
caractaci of
Whittington 1965

F.(Reacalymene)sp.

Calymene sp.(s.l.)

Brongniartella minor

Decoroproteus sp.

Proetid librigenae
Proetid pygidiunm

Isotelinid,zen.ind.
cf.gowisi

Thoracic segnments

Hollinzaceans

Tallinnella sp.
Tetradella sp.
Prinitia sp.(?)
Granulose ostracodes

Ostracode

1B

0.1
C.1
0.3
0.5
0.1
0.3
C.1

®
i

.
n

A VU C I i = RV I - e

130

13

0.,21%

0.255%

0.0Lg5

0,08

0,.02%
0,024
0.068%
0.11%
0.,02%
0,089
0.025

0.02%
0432%
1,895
0.21%
0.215;
0.42%
0.635%
0.21%

h e iy A



LOCALITY 189 centinued

Gastropod,gen.cet
 Speindst., ‘ 1
Bivalves,genQet
Speindet, 2
Tentaculites sp. 5

Cyclocyclopa A
| Cyclocyclope A
Cyclocyclopa ¥
Cyclocyclora G
Cyclocyclopa Gl
Cyclocyclopa H
Cyclopentagonopa A
Cyclopentagonopa B
Cyclopentagonopa C
Cyclopentagonopa D
Pentagonocyclopa A
Pentagonocyclopa B
Pentagonocyclopa B,
Pentagonocyclopa C
Pentagonopentagonopa D
Hexagonocyclopa A
Pinnate1

Pinnate,

Cirrals

Pluricolumnals

H D OH WU g

73
60

269

27

131

0.21%

0.42%
1.05%
99.95




LOCALITY 189 continued

Echinoderm plates
Cystoid pore rhomb
Diploporite plates
Ramose Bryozoan fragments
Circular Bryozoan

Lepidocoleus spe

Genera Number

Total Specimen Number

132

Diversity Index 13,40

e o 1 TSl Y 55 G



LOCALITY 195

Sowerbyellids
Dalmanellids

Dalmanella sp.

D.cf.indica of
Bancroft 1945

Howellites sp.

Dinorthls sp.

Dinorthis
berwynensis

D.cf.ber ensis

angusta o
Williams 1963

Macrocoelia sp.
y_ «€Xpansa
Triplesiaceids
g%%%%%é%%ides

Reuschella sp.

SOUTH OF
ROMAN BRIDGE

SOUTH WEST QOF
GLANRAFON BEDS DOLWYDDETLAN

150B:107P:56A 1,.408:1,00P
33B: 37P:12A 1,00B:1,12P

B: Lp 1.00B:1,00P
1B 1B
3B 3B

108: 12P:1A 1,00B:1,20P

1B: 1P 1.00B:1,00P

1B: 2P 1.008:2,00P
5P: 1A 5P

2P 2P
3B:s 8P:1A 1,00B:2,67P

27 2P
3B: 5P 1,00B:1.67P

R.cf.horderleyensis

of Bencroft 192

and Williams 1963 1P 1P

Horderleyella sp.(?) 1P 1P

Leptaena sp. 1B: 3P
Kiaromena sp.(?) 1P

Kjaerina sp.(?) 1P
Skenidioides sp. 3B

Hedstroemina cf.
robusta of
Bancroft 1929a 1B: 2P

Hedstroemina sp.(?) 1B

1,00B:3,00P
1P
1P
3B

1.00B:2,00F
1B

0.37/1 54.99%
0.32/1 13,08%

0,08/1

0.,20/1

0.13/1

1.07%

0.27%
0.80%
3.47%

0.27%

0.53%
1.60%
0.53%
2.40%

0.53%
1.33%

0.27%
0.27%
0.80%
0.27%
0.27%
0.80%

0.53%
0.27%




LOCALITY 195 continued

cf.Eostropheodonta sp.2P:1A

Stropheodontid,gen.,
et sp.indet.

Orthids,gen.cst
Spe.indet,

Paracraniops sp.

Broeggerolithus sp.

Flexicalymene
planimarginata

Flexicalynene sp.

Calymene sp.(s.l.)

Parabasilicus sp.
librigena

Isotelinid fragments

Brongniartella minor

Proetid
(Decoroproteus sp.?)

. Thoracic segments
Tallinnella sp..
Hollinaceans

Sigmoopsid
(Sigmobolbina sp.?)

Granulose ostracode
Ostracode

Sinuites spe.
Pterineid bivalves

(cf.Palaeopteria sp.?) 24

Tentaculites sp.

1P

2P
1
2.8

0.2
0.1
0.3

0.1
0.2
0.1

0.2
0.6

1l
1
2
3

3

134

2P

1P

2P

- 0027%
- 0053%
- 0027%
- 0075%
- 0003%
- 0.03%
- 0003%
- 0016%
- 0.27%
- 1033%
- 0.27%
- 0.27% ;
- 0053% v
- 0.80%
- 60)4-1%
- OQBO%
100,00



LOCALITY 195 continued

Cyclocyclopa A
Cyclocyclopa Al
Cyclocyclopa G
Cyclocyclopa H
Cyclocyclopa J
Cyclocyclopa J1
Cyclocyclopa L
Cyclopentagonopa A
Cyclopentagonopa B
Cyclopentagonopa C
PPntagonocyclopa A
Pentagonocyclopa B
?entagonopentagonopa D
Complete calyx cf.
Balacrinus basalis of
Ramsbottom 1961
Pluricolumnals
Pinnate,

Pinnate2

Cirrals

Echinoderm plates
Cystoid plates
Ramose Bryozoan fragments
Encrusting Bryﬁzoa
Circular Bryozoan

Lepidocoleus sp.

100
52

32

214
18

21
10.

2
63
228
265

59
2

12
2
1l
7

135



LOCALITY 195 continued

Genera Number 33 Diversity Index 12.75
Total Specimen Number 110

ichpofauna

Skolithid Burrow 1
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LOCALITY 196

GLANRAFON BEDS

SOUTH WEST OF
DOLWYDDELAN

Sowerbyellids 299B:265P:92A 1.13B:1.00P

Dalmanellids

Dalmanella sp. 32B: 12P

D.cf.lepta of
Bancroft 1945

5B

Howellites sp. 39B: 7P

Bancroftina sp.

Onniella sp.

Kjaserina sp.

Kjaerina aff,.jonesi
of Bancroft 192%9a

cf.Paracraniops sp.

Obolids,gen.ct sp.
indet.

Inarticulate,gen.st
sp.indet,

Broggerolithug sp.

B.cf.nicholsoni of
Dean 1962

Broegger hus sp.
(Group 3-Dean 1960)
Kloucekia sp.

g.ag;cu;ata'

Isotelinids
(Parabasilicus sp.)

Isotelinid thoracic
segments

Flexicalymene
planimarginata

6B
1P

LB: 12P

3P
1

0.1

0.2
1.4
0.5

0.5
0.2

0.1

F.aff.planimarginata
of Whittington 1965 0.1

96B:121P:29A

1A

137

1,00B:1,.,26P
2.67B.1.00P

5B
5.57B:1,00P

6B

1P
1.00B: 3.00P

3P

DINAS

0.31/1 55.09%
0.2L4/1 21.14%

L.51%

0,70%
5.60L%
0.85%
0.145%
1.69%

0.42%
0.14%

0.28%

0,14%
0.14%

0.01%

0.03%
0.20%
0.07%

0.07%

0.03%

0.01%

0.01%



LOCALITY 196 continued

Calymene sp.{s.l.) 0.1 - - 0.01%
Proetid librigena 0.1 - - 0.01%
Proetid

(Decoroproteus sp.?) 0.l - _ 0.01%
Illaenid 0.1 - - 0,01%
Brongniartella minor 0,3 - - 0.4 0L%
B.minor(enrolled) 1.0 C - - 0.1L4%
Brongniartella sp. 0.1 - - 0.01%
Thoracic ségments 2.3 , - - 0.32%
Holllnaceans 10 - - 1.141%
Tallinnellasp., 5 - - 0.70%
Smooth ostracode 1 - - 0.414%
Modiomorphid 1A - - 0.14%
Gastropod,gen.ct.

sp.indet. 1 - - 0.14%
Bellerophontid 1 - - 0.14%
Lophospirids 2 - - 0.28%
Tentaculites sp. 19 - - 2.68%
Favosites sp. 14 - | - 1.97%

99.95

Cyclocyclopa A
Cyclocyclopa Al
Cyclocyclopa D
Cyclocyclopa F
Cyclocyclopa J
Pentagonocyclopa A

Cirrals

A U A Y CYRE B L B V)
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LOCALITY 195 continued

Pinnatel L

Ramose Bryozoan
fragments 4O

Circular Bryozoa L
Lenidocoleus spe. 1l
Genera Number 26 Diversity Index 9.11

Total Specimen Number 150

Jchpofauna

Skolithid (vertical)burrows 2
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LOCALITY 1G6A
Sowerbyellids
Dalmanellids

Dalmanella sp.

Howellites sp.
Hl.cfe.antiguior of
Williams 1563
Kjaerina sp.

Brongniartella sp.

Kloucekia spe.

Isotelinid
(Parabasilicus sp. )

Gastropods,gen.et
sp.indet.

Lophospirids,gen.et
sp.indet.

Tentaculites sp.

Cirral

GLANRAFON BEDS
18B:5P:

DINAS

SOUTH W=ST OF

DOLWYDDELAN

LA 3.60B:1,00P 0.,22/1 26,10%

28B:16P:GA 1.75B:1.C0P 0,32/1 43,89%

1B:5P

1.00B:5,00P

8B:10P 1.COB:1.25P

1P
2P
0.1
C.l1

0.1

Ramose Bryozoan fragment 1

Circular Bryozoan

Genera Number

13

Total Specimen Number LO

1P
2P

Diversity Index

14Q

1

5.93%
1.86%

1.15%
2.37%
0.12%
0.12%

0.12%
2¢37%

Lo 7L
1.19%

100,00

6.70



LCCALITY 196B GLANRAFCN BEDS
Sowerbyellids 134B:103P:47A
Dalmanellids 80B:59P:23A

Dalmanella sp. 20B:12P:1A

Howellites sp, 29B:15P: ZA

Bancroftina sp. 3B:1FP

Onniella sp. 13:2P
Xjaerina sp. 1B: 7P
K.aff.jonesi of

Bancroft 192%a 1P
Obolid,gen.et sp.

indet. 1

Inarticulate,gen,

et sp.indet. 1

Broeggerolithus sp. 0.6

B.nicholsoni 0.2

Broeggerolithus sp.
(Group 3-Dean 1960) 0.2

Klcucekia sp,. 0.9
E.apiculata 0.3
Isotelinid

(Parabasilicus sp.?) 0.3

Flexicalymene:
planimarginata 0.2

Calymene sp.(s.l.) 0.2

Proetid
(Decoroproteus sp.?) 0.2

Brongniartella miror 0,2

B.bisulcata O.4
Thoracic segments 1.8
Hollinaceans .15

141

DINAS

SOUTH WEST OF

DOLWYDDELAN
1.3CB:1.00P 0.35/1 43.35%
1.36B:1.COP 0,29/1 23,67%
1.548:1.00P 0.05/1 5,03%
3.C0B:1,00P - 0.72%
- - OQZL‘%
- - 0.14%
- - 0,05%
had bt 0005%
- - 0.22%
- - ’ 000795
- - 0,07%
- had 0005%
- hand 0.050/0
had - 0005%
- - C.10%
- had Oouj%
- - 3059%



LOCALITY 196B continued

Ta i la SP.

Gastropod,gen.et
spe.indet.

Lophospirid

Tentaculites sp.

Favosites sp.

Cyclocyclopa A
Cyclocyclopa D
Cyclocyclopa E
Cyclocyclopa F
Cyclocyclopa J
Pentagonocyclopa A
Cirrals

Pj.nnate1

Ramose Bryozoan
fragments

Circular Bryozoa
Lepidocoleus sp.
Genera Number

Total Specimen
Number

11

1L

N WM N H e M

10
22

80

142

Diversity Index 8,38

0.2L5%
0.24%
3435%
1.92%

100,01



Cyclocyclopa A
Cyclocyclopa Al
Cyclocyclopa G
Gyclocyclopa Gl
Cyclocyclopa H
Cyclocyclopa J
Cyclocyclopa Jl
Cyclopentagonopa A

Pentagonocyclopa E

H OO OO HE NU W N

143

FRON EITHION

SOUTH OF
LOCALITY 197 GLANRAFON BEDS DOLWYDDELAN
Dinorthis sp. 2B: 3P 1,00B:1.50P" - 16.48%
D.berwynensis 1p 1p - - 5.49%
' Reuschella '
horderleyensis 2B 2B - 10.99%
Triplesiaceids 2B 2B - 10.99%
Sowerbyellids 1B: 2P:1A  1,00B:2,00F 0,50/1 16.L8%
Macrocoelia sp. 1P 1P - 5 45%
Obolid,gen.et sp.
indet. 1 - - 5.45%
Schizocrania sp. 1 - - 5 4%
Paracraniops sp. 1 - - 5¢49%
Inarticulate,gen.et
sp.indet, 1 - - 5.49%
Brongniartella minor 0,1 - - 0.55%
Proetid
(Decoroproteus sp.?) 0.1 - - 0.55%
Favosites sp. 2 - - 10.99%
99.96



LOCALITY 197 continued

Pinnate, 27
Pinnate, 7
Cirrals L6
Echinoderm plates 3
Ramose Bryozoan ,

fragments 1
Genera Number 13

Total Specimen Number 30

Diversity Index 9.96
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FRON EITHION

SO
LOCALITY 197A GLANRAFON BEDS DOL%$%D§€AN
Sowerbyellids 3B:5P:1A 1.00B:1.66P 0.20/1 5.93%
Dalmanellids 1B:1P:1A 1.00B:1,00P 1/1 1.98%
Dalmanella sp, 1B 13 - 0.99%
Dinorthis sp 16B:23P: LA 1,00B:1,L4uP 0.17/1 26.68%
D.berwynensis 6B: 5P 1.20B:1.,00pP - 5.93%
D.cf.berwynensis
angusta of
ﬁﬁfﬁlzﬁé 1963 2B: 3P 1,00B:1,50P - 2.96%
Immature
cf.Plaesiomys spe. 1P 1P - 0.59%
Reuschella Sp. 13B:15P:2A 1.00B:1.15P 0.13/1 16.80%
R.cf.horderleyensis
of Bancroft 192
and Williams 1963 43: 1P 4.,00B:1,00pP - 3e95%
Immature ,
Harknessellid 2B 2B - 1,98%

Horderleyella sp.(?) 1B:2P 1,00B:2.00P - 1.98%

Macrocoella sp.

E:expansa

M.cf. rolaté of
Williams 1963

Rafinegguina sp.

Kjaerina sp.

Orthid,gen.et sp.

indet,

Immature brachio od,

gen.et sp.indet,

Immature brachio
gen.et sp.indet,

Paracraniops sp.

1B: 4P 1.00B:4,00P - 3.95%

2P 2P - 1.98%

1P 1P - 0.99%

1P lP - o 9J/°

3p 3P - 2.96%

1P 1P - 0.99%

A) 1p 1P - 0,99%
od,

B) 1P 1P - 0.99%

6 - - 5 . 93%
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LOCALITY 197A continued

Thoracic segments
Ostracode -1
Gastroyod,gen.ef Sp.
indet. 1
Sinuites sp. 2
Favogites sp. 1

Cycloecyclopa A
Cyclocyclcpa Al
Cyclocyclopa G
Cyclocyclopa G1
Cyclocyclopa H
Cyclocyclcepa J
Cyclocyclopa J1
Cyclocyclopa L
Cyclopentagonopa A
Cyclcpentagonopa C
Cyclopentagonopa E
Pentagonocyclopa B
Pentagonocyclopa E
Cirrals

Pinnate1

Pinnate2
Echinoderm plates

Crinoid plates

Ramose Bryozoan fragments

Circular Bryozocan

Genera Number

Total Specimen Number

31

10

16
3L

20

195
122
23
27

20
100

146

Diversity Index 9.89



LOCALITY 197B GLANRAFON BEDS
Dinorthis sp, 28B:16P: 24 1.75B:1.
Ebberwynensis 11B: 1P 11.00B:1.,
D.cf.berwynensis

angusta of

Williams 1963 1B 1B
Immature

Dinorthis sp. zp zp
Reuschella sp. 11B:8P: LA 1,38B:1.
_l_t_.horderleyensis 1B 1B
R.cf.horderle ensis

of Bancroft IgEB and

Williams 1963 7B: 1P 7.00B:1.
Macrocoelia sp. 2B:s SP:1A 1.00B:2.
M.cf.expansa of

Wwill :I.'a":msla' 1963 1P 1P
M.cf.prolata of

Williams 1963 1B: 1P 1.00B:1.
Sowerbyellids 3B: 1P 3.00Bs1.
Triplesiaceid 1B: 1P 1,00B:1.
Kjserina sp. 1P 1P
Skenidioides sp. 1A -
Strophomenid,gen.

et sp.indet. 1B

cf.Paracraniops spe 5

Brongniartella minor 0,2

Broe rol SPe
Group 3-Dean 1960)

Thoracic segments

0.1
0.2
Granulose ostracode 1

Tallinnella sp, = 1 -

147

FRON EITHION

SOUTH OF
DOLWYDDELAN
O0P  0.07/1 31.09%
00P -  11.40%
- 1.014%
- 3.11%
OOP  0,36/1 15.54%
- 1.04%
10]0) - 7 +26%
50P 0.20/1 6.22%
- loou%
0P - 3,11%
ooP - 1.0L4%
- 1.01(%
- 100,4%
- loou%
- 5.18%
- 0.10%
- 0021%
- 1.0,4%
- looh%



LOCALITY 197B continued

Bellerophontid 1
Favosites sp. 5

Cyclocyclopa A
Cyclocyclopa A1
Cyclocyclopa G
Cyclocyclopa &
Cyclocyclopa H
Cyclocyclopa J
Cyclocyclopa Jl
Cyclocyclopa L
Cyclopentagonopa A
Cyclopentagonopa C
Cyclopentagonopa E
Pentagonocyclopa B
Pentagonocyclopa D

Pentagonocyclopa E .

Pentagonopentastellatopa B

Hexagonocyclopa B

Calyx.cf.Protaxocrinus sp.

of Ramsbottom 1931
Pluricolumnals
Cirrals

Pinnate1

Pinnat32

58
12
16

16

w

55

H = o K W\ U

194
222

25

148

1.04%
5.18%
100.05




LOCALITY 197B continued

Echinoderm plates 35
Crinoid plates

Ramose Bryozoan fragments

Genera Number 19 Diversity Index 9.49
Total Specimen Number 100
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: . SOUTH WZST OF
LOCALITY 158 = GLANRAFON BEZED3 DOLWYDDZLAN

2euschella sp. 2p 2p - 13,855
R.cf.herderleyensis

of Bancroft 1925

and Williams 1963 1P 1P - £ . 9Ls
Skenidioides costatuslB 1B - 6 o QLS
Dalmanellids 2P 2P - 13,85

Dinorthis cf.
berwynensis of

Williams 1963 18:1A 1B 1/1 13.89¢%

Triplesiaceiad 1B 1B - 6o SLSE

Sowerbyellids 1B:1P 1.00B:1.00P = 6.4 9L

cf.Heterorthis

retrorsistria of

Williams 19063 1B 1B - 6 o OS5

Broeggerolithus sp. O.4 - . - 2,78%

Quadrijugatorids 2 : - - 13,89%

Bivalve,gen.et

spe.indet. . 1l - - 6o 4%
99.98

Cyclocyclopa A L

Pentagonocyclopa A . 17

Echinoderm plates 2

Ramose Bryozoan fragments 28

Lepidocoleus spe. 5
Genera Number 13 Diversity Indei 10,28
Total Specimen Number 30
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: ' SOUTH WEST OF
LOCALITY 199 GLANRAFON BEDS DOLWYDDELAN

Dalmanellids 8B:6P:2A  1.33B:1.00P 0.25/1 28.25%
Tpriplesiaceids  5B:lA 5B 0.20/1 16.95%
Bicuspina ,

spiriferoides 1P 1P - 2,82%
Sowerbyellids LPp i - 11,30%
Macrocoelia expansa LP LP - 11.30% -
Dinorthis sp. 2B:2Ps1A 1,00B:1.,00P 0,50/1 8.47%

Dinorthis cf.
berwynensis of

Williams 1963 1P 1P - 2,82%
Leptaens sp. 2B:1P 2,00B:1,00P - 5.65%
Reuschella sp. 1B 1B - 2,82%
Strophomenids,gen.

et sp.indet, 2P 2P - 5.65%
Broeggerolithus sp. 0.3 - - 0.85%
Kloucekia sp.(?) 0.1 - - 0.28%
Bivalve,gen.et ,
sp.indet, 1 - - 2.82%

| 99.98

Cyclocyclopa A
Cyclocyclopa.Al

Cyclocyclopa J ' 8
Cirrsls 11
Pluricolumnais 3
Pinnate;

Ramose Bryozoan fragments 7

Genera Number ’ 12 Diversity Index 7.57
Total Specimen Number 50 |
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SOUTH WEST OF

DOLWYDDELAN

Fin
LOCALITY 201A GLANRAFON BEDS .anes%ggégg
Delmanellids 4L7B:34Ps4A  1,38B:1,00P 0.09/1 36.59%
Dalmanella sp. 10B:6P 1.67B:1.00P - 7.17%
Howellites sp. 7B:6P 1.17B:1,00P - 5.02%
H.cf.antigqulor of
Williams 1963 3B 3B - 2.15%
Macrocoelia
expansa 2B: 9P 1.00B: 4.50P - 6 Lub%
Craniopsid (?) 5 - - 3459%
Qbolids in life
position (in medium
grain siltstone
immediately below
sandstone horizon) 3 - - 2,15%
Broggerolithus sp. 1l.4 - - 1,00%
Bellerophontids 17 - - 12,20%
Pleurotomariaceans 19 - - 13,63%
Bivalves,gen.et
sp.indet. .10 - - 7.17%
Tentaculites sp. L - - 2.,87%

100,00

Cyclopentagonopa A 39
Cirrals 23
Echinoderm plates 12
Encrusting sheet-like
bryozoan fragments 9
Genera Number 12 Diversity Index 5,57
Total Specimen Number 60

® 5cms. below sandstone horizon - thin horizon in coarse
grain siltstone 1s entirely composed of poorly preserved
gastropods.
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LOCALITY 201A continued

T ofauna

Vertical burrows (Obolid burrows)
~in underlying siltstone 17
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LOCALITY 201B

Dalmanellids
Howellites sp.

H.cf.antiguior
Williams 1963
Leptaena sp.
Triplesiaceids

Dinorthis sp.

Dinorthis cf.

berwynensis of
Williams 1963

Reuschella sp.

SOUTH WEST OF

GLANRAFON BEDS DOLWYDDELAN
)
63B:L48P:7A 1,31B:1.00P 0.11/1 56.73%
13B: 8P 1.,63B:1,00P - 10.53%
L‘-B Ll‘B - 302,4%
Lp Lp - 3.24%
1B:1P:1A 1,00B:1,00P 1/1 1.62%
1P 1P - 0.81%

1B:3P:1A  1.00B:3.00P 0,33/1 3.24%

Macrocoelia

Rafinesquina 8D 1P 1P - 0.81%

Kjaerina sp. 1P 1lp - 0,81%
Obolids,gen.et

sp.indet. 2 - - 1.62%

Cranicpsids,gen.

et sp.indet. 2 - - 1.62%
T erolithus sp.

iGroup 3-Dean 1960) 0,8 - - 0.65%

Calymene sp.(s.l.) 1.7 - - 1,38%

Flexicalymene sp, 0.1 - - 0.08%

Calymenid librigenae 0.6 - - 0,49%

Brongniartella. sp.(?)0.1 - - 0.08%

Large thoracilc

segments(Isotelinid?)0,7 - - 0.57%

Thoracic segments Ot - - 0.32%

Gastropod

(Murchisoniacean?) 1 - - 0.81%
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LOCALITY 201B continued

Tentaculites sp., 7
Cyclocyclopa A 11
Cyclocyclopa G 67
CyclocycIOpa;Gl 55
Cyclocyclopa J 89 )
Cyclocyclopa Jl 4
Cyclopentagonopa A 27
Cyclopentagonopa B L
Cyclopentagonopa B
pluricolumnal 1l
Cyclopentagonopa C ) i}
Pentagonocyclopa F 2
Pluricolumnals 19
Pinnate, | | 10
Pinnate2 7
Cirrals | 113
Echinoderm plates 7
Ramose Bryozoan fragments 34
Circular bryozoa N
Sheet-like encrusting bryozoan
rragmenta
Lepidocoleus BDe
Genera Number <21
"~ Total Speclmen Number 80
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-~ - 5067%
99.95

Diversity Index 9.78



SOUTH WEST OF

LOCALITY 201C GLANRAFON BEDS DOLWYDDELAN
Dalmanellids 33B$22P:UA  1.,50B:1,00P 0.12/1 50, 34%
Howelllites sp. 3B:1P 3.00B:1.00P - L.,08%
Dalmanella sp. 2B 2B - 2.72%
Leptaena sp. 2P 2P - 2.,72%
Triplesiaceids 3B: 2P 1,50B:1.00P - u.dS%
Dinorthis sp. 5B: 4P 1.25B31,00P - 6. 80%
De.cf.berwynensis
of Williams 1963 2B:2P 1.00B:1.00P - 2.72%
Reuschella sp. 3B 3B - L4,08%
Macrocoelia
expansa 2P 2P - 2.72%
Kjaerina sp. 2P 2P - 2.72%
Craniopsiad 1 - - 1,36%
Broeggerolithus sp. 0.6 - - 0.82%
%53553?33223813‘86) 0.kt - - 0.5U%
Calymene sp. (s.l.) 1.0 - - 1.36%
Calymenid librigenae 0.3 - - 0.41%
Isotelinid thoracic
segments Ou4 - - 0.5u%
Thoracic segments 0,8 ‘ - - 1.09%
Gastropods,gen.ét '
sp.indet. g 2 - - 2,72%
Tentaculites sp. 6 - - 8.,16%
99.98
Cyclocyclopa A L
Cyclocyclopa G 27
Cyclocyclopa Gl 8
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LOCALITY 201C continued

Cyclocyclopa J
Cyclopentagonopa A
Cyclopentagonopa C
Pluricolumnals
Pinnate1

Cirrals
Echinoderm plates
Ramose Bryozoan fragments
Circular Bryozoan
Lepidocoleus sp.
Genera Number

Total Specimen Number

48
17
22

52

18

18
50

157

Diversity Index 9,39



SOUTH WEST OF

LOGALITY 203 GLANRAFON BEDS DOLWYDDELAN
Dalmanellids 77B:56P:19A 1.38B:1,00P 0,25/1 - 38.L48%
Immature

dalmanellids 12B: 9P 1.33B:1,00P - 4.81%

Dalmanella sp. 19B:16P:2A 1,19B:1,00P 0,11/1 8.42%
D.cf.lepta of

Bancroft 1945 7B 3P 2.33B:1,00P - 2,81%
Howellites sp. 8B:5P:1A 1,60B:1.,00P 0.13/1 3.61%
Bancroftina sp.(?) 1P 1P - 0.40%
Macrocoeiia

expansa 11B: 40P 1.,00B:3,64P - 16.03%
M.cf.prolata cf '
Rilliams 1963 12P 12p - 4,81%
Immature

Macrocoelia sp. 9P 9P - 3,61%
Kjaerina sp. 6B:22P - 1,00B:3,57P - 8,82%
K.cf.horderleyensis

of Bancroft 1929a 7P 7P - 2,81%
Broeggerolithus sp. 1.3 - - 0.52%

Broeggerolithus sp.

(Group 3 - Dean 1960)0,2 - - 0.08%
Broeggerolithus sp. 0.1 - - 0.04%
(with long genal spine)

Parabasilicus cf.
powisi librigenae of

Dean 1963a 0.5 - - 0.20%
Isotelinid fragments 1,2 - - 0,43%
Isotelinid thoracic

segments 1.4 - - 0.56%
Thoracic segments 0.8 - - 0.32%
Tallinnella sp.. L - - 1.,60%
Quadrijugatorids L - - 1.,60%

100,01
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LOCALITY 203 continued

Cyclocyclopa A
Cyclocyclopa B
Cyclocyclopa E
‘CyclccycIOpa G
Cyclocyeclopa Gl
Cyclocyclopa H
Pentagonocyclopa B
P1nnatel

Cirrals
Pluricolumnals
Echinoderm plates
Ramose Bryozoan fragments
Circular Bryozoa
Algal fragments

Ansstamosing algal
fragments .

Generas Number

Total Specimen Number

13
100

159

Diversity Index 5.36



LOCALITY 204

Dalmanellids

Immature
dalmanellids

Dalmanells sp.

Decf.lepta of
Bancroft 1945

LLOCHES ANGHARAD
CWM PENANMNEN
SOUTH CF
GLANRAFON BEDS DOLVYDDELAN

137B:S4P:12A  1.46B:1.,00P 0,09/1 35.16%

24B:17P: A 1.41B8:1,00P 0,17/1 6.61%
28B:21P 1.33B:1,00P - 6.61%

5B: 2P:2A 2,50B:1,00P 0,40/1 1.€5%

Howellites sp. 26B:18P l.44B:1,0CP - 6e13%
H.cf.antiguior ‘

of Williams 1963 1B 1B - 0.2U5%
Bancroftina sp.(?) 1P 1P - 0.24%
Sowerbyellids 37B:27P:6A  1.37B:1.COP  0.16/1 10.15%
Inmature

sowerbyellids 10B: 6P 1.€66B:1.COP - 2426%

Dinorthis sp.

39B: 32P:5A 1,22B:1.C0P 0,13/1 10.38%

Immature

Dinorthis sp. 12B: 8P 1.50B:1,00P - 2.83%
D.cf.ber nensis .

of Willlams 1563 1P 1P - 0.2L4%
Macrocoelia

expansa LB:22P 1.CO0B:5,.50P - 5e15%
Immature

Macrocoelia spe. TP 7P - 1.65%
Triplesiaceid 1P 1P - 0.24%
Leptaena sp.(?) 1P 1P - 0.24%
Kiaerina sp.(?) 1P 1P - 0.2L%
Craniopsids 34 - - 8.02%
Broeggerolithus spe. 2.1 - - 0.50%
Thoraclic segments

(large) 0.7 - - 0.17%
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LOCALITY 204 continued

Gastropods,gen,

et sp.indet. 2 - - 0.47%
Ientaculites sp. 3 - - 0.71%

100.03

Cyclocyclopa A 21

Cyclocyclopa G _ 159

Cyclocyclopa H 29

Cyclopentagonopa A 79

Cyclopéntagonopa B 170

Cyclopentagonopa C 223

Pentagonopentagonopa D 6

Pluricolumnals 17

Pinnatel 12

Pinnate, ‘ L1

Echinoderm plates 38

Ramose Bryozoan fragments 8

Lepidocoleus sp. 6

Genera Number 16 Diversity Index 6.04
Total Specimen Number | 100
~ Zchnofauna

‘Skolithid burrows 3
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LOCALITY 205 GLANRAFON BEDS
Dalmanellids 115B:85P: 27A
Immature

dalmanellids 19B:13P

Dalmanella sp. 26B:14P

D.cf.lepta of
Bancroft 1945 ZB: 5P

Howellites spe. 23B:18P

Hecf.striata of
Williams 1963 1B

Sowerbyellids 128B:91P:18A .

Immsture

sowerbyellids 26B:19P
Dinorthis sp. 34B:26P: 0A

D.cf.berwynensis

of Williams 1963 6B:11P
Macrocoella expansa 7P
Horderleyella spe 1P

Broeggerolithus sp.
(Group 3 = Dean 1960) 0,2

Otarion sp.(?) C.l
Tallinnella sp. L

Coral (Favosites sp.?)l

Cyclocyclopa A
Cyclocyclopa G
Cyclocyclopa Gl
Cyclopentagonopa A
Cyclopentagonopa C

193
111
61
179
70

162

SOUTH OF PENTRE BONT

SOUTH OF
DOLWYDDELAN
1.35B:1.00P 0,23/1 31.19%
1.86B:1,00P - 5e71%
1.00B:1,.,66P - 1.10%
1028B31000P - 5.05%
1B - 0422%
1.41B:1.00P 0,14/1 32.07%
1037B=IQOOP - 5.71%
1.31B:1,00P 0.26/1 9.4L%
1,00B:1.83P - 2.42%
7P - 105&%
1p - 0.22%
- bl 0.0’4%
- - 0.02%
- - 0.88%
- - 0.22%
100,00



LOCALITY 205 continued

Pinnat92 88
Echinoderm plates L2
Cirrals 309
Genera Number 1 Diversity Index 4,11

Total Specimen Number 100

chno

8kolithid burrows 7
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LOCALITY 208

Dalmanellids

Immature
dalmanellids

Dalmapella sp.

D.cf.lepta of
Bancroft 1945

Howellites sp.
H.cf.ultima of

Bancroft 1945
Onniella sp.

GLANRAFON BEDS

85B:63P:21A

13B: 9P
22B:18P

4B
34B:25P

6B
1P

Macrocoelia expansa8B:20P

Kjaerina sp.

Reuschella sp.

Dinorthis sp.(%?)

3B: 3P
1P
1P

Broeggerolithus sp, 0.7
Broeggerolithus sp,
(Group 2-Dean 1960) 0,1
?xsszzzznli&hn&.Sp.
Group 3-Dean 1960) 0.3

Isotelinid thoracic

segments

0.5

Isotelinid librigense 0,3

Thoracic segments 0.8

Ulrichia sp.

Smooth ostracode

Tentaculites sp.

3
1l

L

164

CA¥M PENAMNEN

SOUTH OF
DOLWYDDELAN
1.35B:1,00P  0.25/1 47.81%
1.,44B:1,00P - 5.86%
1,22B:1,00P - 9.92%
L‘B - 1 e 80%
1,36B:1,00P - 15,34%
63 - 2.,71%
1P - 0.45%
1.00B:2,50P - 9.02%
1,00B:1,00P - 1.35%
1P - 0.45%
1P - 0.45%
- - 0.32%
- - 0.05%
- - 0.14%
- - 0.23%
- - 0.,14%
- - 0.36%
- - 1.35%
- - 0.45%
- - 1 Y 80%
100,00



LOCALITY 208 continued

Cyclocyclopa G
Cyclocyclopa Gl
Cyclocyclopa H
Cyclocyclopa J
Cyclocyclopa Jl
Cyclopentagonopa A
Cyclopentagonopa C
Pentagonocyclopa A
Pentagonocyclopa B
Pentagonocyclopa C
Cirrals

Pinnate1

Pinnat32
Pluricolumnals

Bchinoderm plates

Ramose Bryozoan fraguments

Genera Number

Total Specimen Number

111

24
13

267

10
17

395
89

1

29
47

1L
100

165

Diversity Index 5,90



LOCALITY 210 GLANRAFON BEDS
Sowerbyellids

Immature

sowerbyellids 27B: 14P
Dalmanellids 69B: 57P:16A
Immature

dalmanellids 14Bs 12P
Dalmanella sp. 19B: 17P
D.cf.lepta of

Bancroft 1945 1P
Howellites sp. 16B: 11P
CHthtrra s ARt
Onniella sp.(?) 1P
Horderleyella spe. 2P
Immature

Dinorthis sp. 18
Broeggerolithus sp. 0.8
B.sp.(Group 3-Deen

T1960) 0.2
Calymene sp.(s.l.) 0.2
Flexicalymene cf,
%%%%%T_-on 1965 0.1
Calymenid librigenae 0,2
Kloucekia sp. 0.2
_Ig_.apiculata 0.1
Brongnlartella sp. 0.1
Isotelinid fragments 0,2
Thoracic segments 0.2

166

EAST SOUTH EAST OF

1928:159P: 35A 1.21B:1.00P

PENTRE BONT
SOUTH OF
DOLY¥YDDELAN
Bed A

0.20/1 55.89%

1093B:1000P - 605390
1,21B:1.,00P 0,23/1 20.57%
1.17B:1,00P - 3.39%
1.12B:1,00P - L4.60%
1P - 0.24%
1.45B:1.00P - 3.87%
1B - 0.2L%
1P - 0. 24%
2P - 00,48%
- - 0.19%
- - : 0005%
- - 0.02%
- - ’ 0005%
- - 0005%
- - 0.02%
- - 0005%
- - 0005%



LOCALITY 210 continued

Quadrijugatorid 1l
Hollinaceans 2
Gastropods,gen.et

sp.indet. ' 3
Tentaculites sp. 6

Coral(Favosites sp.?) 1

Cyclocyclopa Alpluriéolumnal
Cyclocyclopa J

Cyclocyclopa J pluricolumnal
Cyclocyclopa N
Pentagonocyclopa A

Cirrals

Pluricolumnals

Ramose Bryozoan fragments
Circular Bryozoa

Cyclocystoides sp.

Genera Number

Total Specimen Number

167

N
o0 -

VR SRRV R I . ST

19
100

- 0.24%
- 0.L48%
- 0.73%
- 1.45%
- 0,245
99.98

Diversity Index 7.24



LOCALITY 210 GLANRAFON BEDS

Dalmanellids 26B:21P:1A
Dalmanella sp. 1B
Sowerbyellids 24B:15P
Kloucekia sp. 0.1

Calymene sp.(s.l.) 0.1

Thoracic segment.
(large) O.1

Cyclocyclopa J.

Ramose Bryozoan fragments

2
Genera Number 6
Total Specimen Number 20
Sowerbyellids 33B321P:6A
Dalmanellids 5B
Ramose Bryozoan fragments 3
Genera Number
Total Specimen Number 20

168

EAST SOUTH EAST OF
PENTRE BONT, SOUTH
OF DOLWYDDELAN
Junction of Beds C

and D

1.24B:1,00P 0,04/1 51.63%

1B - 1.91%

1.,60B:1,00P -  L45.89%

- - 0.19%

- - 0.,19%

- - 0.19%
100,00

Diversity Index 3.U46

Bed D

1.57B:1,00P 0,18/1 88.64%
5B -  11.36%
100,00

Diversity Index 1,81



EAST SOUTH EAST OF

PENTRE BONT
SOUTH Or

LOCALITY 211 GLANRAFON BEDS DOLWYDDELAN
Dalmanellids 83B:77P:17A 1,08B:1,00P 0.20/1 69.74%
Inmature
dalmanellids 8B: 6P 1.32B:1,00P - 5¢58%
Dalmanella sp. 3Bs 2P 1.50B:1,00P - 2.,09%
D.cfe.indica of
Baneroft 1945 1B 1B - 0.70%

Howellites sp. 10B: 1P:1A  10.00B:1.00P 0,10/1 7.67%

Hecf.antiguior of

Williams 1963 1B 1B - 0.705%

Broeggerolithus sp. 1.9 - - 1.32%

Broeggerolithus sp.

{Group 3-Dean 19605 0.1 - - 0,07%

Brongni;rtella minor 0,2 - - 0.14%

Brongniartella sp. 0.l - - 0.07%

Thoracic segment 0,1 - - 0.07%

Hollinacean 1 - - 0.70%

Ostracode 1 - - 0.70%

Bellerophontid 1l - - 0.70%

Pleurotomariacean 1 - - 0.70%

Tentaculites sp. 13 - - 9.07%
100,02

Cyclocyclopa A 2

Pentagonocyclopa A 1

Pluricolumnal l.

Bryozoan 1

Ramose Bryozoan ,

fragment 1l
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LOCALITY 211 continued

Circular bryozoa 3
Cyclocystoides sp.(?) 1
Genera Number 13 Diversity Index 5.98

Total Specimen Number 100

Ichnofauna

Skolithid burrow 1
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LOC