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Fig. 3.1 

BRACHIOPOD DEFORMATION 

UNDEFORMED BRACHIOPOD 
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(DIRECTION OF MAXIMUM FINITE ELONGATION) 

(after VolI, 1960) 



Fig.3.2 UNIAXlAL DEFORMATION 

UNDEFORMED 

" , 

, , , 

PLAN VIEW OF BEDDING 
PLANE WITH BRACHIOPOD 
VALVES AND DISARTICULATED 
CRINOID COLUMNAlS 

---------'" 

-----------------------------------------------------------------------

(after Breiddin 1956) 

PRETECTONIC COMPACTION OR DIAGENETiC DEFORMATION 

(UNIAXIAL DEFORMATION) (VolI 1960) 
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Fig.3.3 BIAXIAL DEFORMATION 

a) CROSS SECTIONS 
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c) CROSS SECTIONS 

BEDDING PLANES 

(after Breiddin 1956) 
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Fig.3.3 BIAXIAL DEFORMATION 

f = 90' 

a) CROSS SECTIONS 
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c) CROSS SECTIONS 

BEDDING PLANES 

(after Breiddin 1956) 
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59.3.4 TRIAXIAL DEFORMATION 

a) \ateral extension f =900 
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r.....J..LII.~l-.L..-j..Y I b) slight upwards extension f = 00 

(after Breiddin 1956) 
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Fig . 3.5 
UPRiGHT HORIZONTAL SYMMETRICAL SYNClINE WITH AXIAL PLANAR CLEAVAGE 

PROFILE PLANE 
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Fig. 3.5 
UPRIGHT HORIZONTAL SYMMETRICAL SYNCLlNE WITH OBL!QUE CLEAVAGE 
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Fig. 3.7 
UPRIGHT HORIZONTAL SYMMETRICAL ANTICLINE WITH OBLIQUE CLEAVAGE 

PROFILE PLANE 
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Fig. 3.8 
UPRiGHT HORIZONTAL ASYMMETRICAL SYNCL.lNE WITH OallQUE CLEAVAGE 

PROFILE PLANE 
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Fig. 3.9 
REcLiNED SYMMETRICAL SYNCLlNE WITH OBLIQUE CLEAVAGE 

PROFILE PLANE 
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Fig. 3.10 
RECUMBENT SYMMETRICAL SYNCi..INE WITH OBLIQUE CLEAVAGE 

PROFILE PLANE 
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Fig. 111 
UPRiGHT HORIZONTAL SYMMETRICAL SYNCLlNE WITH CONVERGENT CLEAVAGE ABOUT 
THE AXIAL PLANE 

PROFIL E PLANE 
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Fig. 3.12 
UPRIGHT HORIZONTAL SYMMETRICAL SYNClINE WITH DIVERGENT CLEAVAGE DEVELOPED 

ABOUT THE AXIAL PLANE 

PROFILE PLANE 
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Fig.3 13 

UPRIGHT HORIZONTAL SYMMETRICAL SYNCLlNE WITH OBLIQUE CONVERGENT CLE AVAGE 

PROFILE PLANE 
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F"tg. 3.14 GENERAL STRUCTURAL MAP 

OF SNOWDONIA 

1:.:.:.:1 CALEDONIAN GRANITE AND AUREOLE A- TREMAOOC THRUST 

B - AROCU SYNCLINE 

D CAMSRIAN OROOVICIAN ANC SILURIAN 
C - OOLWVCOELAN SYNCLINE 

1'1 V V v I URICONIAN ANC ARVONIAN 0 - SNOWCON SYNCLINE 

Y CLEAVAGE . CI- HEBOG SYNCLINE 

,/ SYNCLINE 

/' ANTICLINE 

)0" 
)0" )0" THRUST 

5 Miles 

(after Shackleton 19541 
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~ 
CROSS SECTIONS OF THE OOLWYODELAN SYNCLlNE, SHOWING CLEAVAGE - BEDDING 

RELATIONSHIPS 
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Fig. 3.16 
THE SNOWOON RIM -SYNCLlNE AND CALDERA FAULT 
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(after Rast 1969) 
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Fig. 3.17 
TO SHOW THE PRE - AND POST - DEFORMATION ORIENTATIONS OF THE STYLISED 

"BRACHIOPODS" 

(a ) 

UNDEFORMED BRACHIOPODS (STYLISED) 
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Fig. 3.18 

DEFORMED 11 BRACHIOPODS" WIT H THE ARBITRARY REFERENCE LINE AB 
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Fig. 3.19 
BRACHIOPOD ORIENTATlONS AND HOW THEY GOVERN THE SIGN OF L. 0( 

(ANGLE BETWEEN THE HINGE LINE AND AB) 
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b) 0(.15 NEGATIVE 

385 



Fig. 3.20 

DEFORMED 8RACHIOPODS, SHOWING HOW THE ORIENTATION OF THE DISTORTED 

MEDIAN LINE WITH RESPECT TO THE ORIGINAL UNDISTORTED MEDIAN LINE, 
GOVERNS THE SIGN OF <t' (ANGULAR SHEAR I 

\ MEDIAN LINE 
\ 
\ 

MEDIAN LINE 

\ 
\ 

\ 
\ 
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Fig. 3.21 

GRAPH TO SHOW'+' (ANGULAR SHEAR STRAIN) 

AGAINST ex (ORIENTATION ANGLE) 

THE GRAPH SHOWS VARIATION IN ANGULAR SHEAR 

STRAIN WITH CHANGE IN ORIENTATION ANGLE 
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Fig. 3.22 TO SHOW THE ORIENTATION OF THE STRAIN ELLIPSE WITH RESPECT TO 
THE DEFORMED "SRACHIOPODS" 

A 

-

I 
A 

388 

LA = -17·5· 
LB: +71·5° 

AB = ARBITRARY LINE 

B 

B 



Fig. 3.23 
BRACHIOPOD ORIENTATlONS AND HOW THEY GOVERN THE SIGN AND 

MAGNITUDE OF L. f3 (ANGLE BETWEEN THE MEDIAN LINE AND AB) 
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Fig. 3.24 

TO ILLUSTRATE HOW THE HINGE AND 
MEDIAN LINE ORIENTATIONS ARE 
PROJECTED THROUGH THE CENTRE 
OF THE STRAIN ELLI PSE 

HINGE 

ORIGINAL CIRCLE 
(assuming no 
volume change) 

390 

STRAIN ELLIPSE 

z 
lel = projected length for hinge line 
yz = hinge line direction within ellipse . 
mn= median line direction within ellipse 
le2, = projected length for median line 

10 = 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 NBRACHIOPOD" 1 
WITH IN THE ELLIPSE. 
oz (:oy) IS THE PROJECTED LENGTH 
FOR THE HINGE - LINE AND IT IS 
THIS LENGTH WHICH IS MEASURED 
FOR "8RACHIOPOD'1. 

FOR 1,0(= +20' 
(see table 3.1 ) 

LA1 = -17·5' 
LA1 : +71·5' 
(see text) 

STRAIN ELLIPSE 1,80;1 
ttB = ARBITRARY LINE 

B 
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A 

axis of 
max. 
elongation 

axis of max. 
shortening 



Fig.3.2& TO SHOW THE METHOD FOR PLOTTING THE MEDIAN LINE DIRECTION 

mn IS THE PROJECTED MEDIAN LINE 
DIRECTION FOR "SRACHIOPOD" 1 
WITHIN THE ELLIPSE. 
on (=om) IS THE PROJECTED LENGTH 
FOR THE MEDIAN LINE AND IT IS 
THIS LENGTH WHICH IS MEASURED 
FOR "SRACHIOPOD' 1. 

FOR 1, = -41· 
(see table 3." 
LA = -17·5· 
LA = +71·5· 
(see text) 

STRAIN ELLIPSE 1·80: 1 
AB = ARBITRARY LINE 

B 
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Fig. 3.27 TO SHOW THE PROJECTED HINGE LINE DIRECTIONS WITHIN THE 
STRAIN ELLIPSE 
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axis of max. 
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4 

STRAIN ELLIPSE 1-80: 1 
AB - ARBITRARY LINE 
10 - SPECIMEN NUMBER 

(see table 3.1) 



Fig.3.28 TO SHOW THE PROJECTED MEDIAN LINE DIRECTIONS WITHIN THE 
STRAIN ELLIPSE 

axis of 
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elongation 

axis of max. 
shortening 
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STRAIN ELLIPSE 1·80: 1 
AB = ARBITRARY LINE 
10 = SPECIMEN NUMBER 

(see table 3.1l 
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FIELD 

Fig.3.29 RELATIONSHIP OF STRAIN ELLIPSE TO ORIGINAL UNDEFORMED CIRCLE 
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Fig. 3.31 TO SHOW SEVERAL POSSIBLE SEQUENTIAL PROCESSES RELATING 
PRETECTONIC COMPACTlON, DECALCIFICATION AND TECTONIC 
DEFORMATION TO THE RESULTANT DISTORTED FOSSILS 

I ORIGINAL SHELLY MATERIAL I , I : 

I 
CALCIFICATION I 1 • 

I , ,r • , 
· ! I 
I PRETECTONIC COMPACTlON I 

" I 
I l DECALCI FICATlON 'I 
I . 

t ! 
~, 

T , 
· I I · i 

I TECTONIC DEFORMATION I 
! 

1 

T I DECALCI FICATlON , 

I 

1 ! , ,r T , 
· I 

I 1 

j · I 

RESULTANT DISTORTED DISTORTED FOSSIL 
CASTI MOULD WITH ORIGINAL 

SHELLY MATERIAL 

_._._._. SEQUENCE A 

---- SEQUENCE 8 

- -- - SEQUENCE C 

......................... SEQUENCE 0 
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Table 3.1 

Data relating to the practical method for deriving 

the original dimensions of tectonically deformed 

bilaterally s,ymmetrical fossils. 

Key to columns. 

A - Brachiopod specimen number 

B - Length of the distorted hinge lines (mm.) 

C - Length of the distorted median lines (mm.) 

D - Angle oC (degrees) 

E - Angle 'f (degrees) 

F - :Angle f3 ( degree s) 

G - Length of the hinge line prOjection within the 

ellipse (mm.) 

H - Length of the median line projection within the 

ellipse (mm.) 
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A B C D E F G H 

1 31.0 12.0 +20 +28 -41.5 39.5 46.? 

2 35.0 10.5 -39 -29 +23 48.0 39.2 

3 22.0 13.5 +74 -3.5 +163 30.0 55.0 

4 23.5 12.5 +64.5 +5.5 -21 30.25 54.?5 

5 29.0 12.0 -59 -2? +3 39.0 48.35 

6 27.0 12.0 +30.5 +24.5 +145 36.0 49.85 

VI 7 40.0 9.0 -27.5 -9 +44.5 53.0 32.? 
'l) 

m 8 35.0 9.5 +2.5 +31 +122.5 48.0 39.8 

9 31.0 11.5 -52 -29.5 -172 41.0 45.9 

10 2B.O 11.5 +2B.5 +25.5 -36 36.5 49.95 

11 31.0 11.5 +21.5 +32 +142 39.5 48.45 

12 34.5 9.5 -41 -28 -159 46.5 39.55 

13 39.0 B.5 -29 -22 -140 52.5 38.? 

14 40.0 7.0 -17 0 -lOB 55.0 30.5 

15 34.0 10.0 +B.5 +31.5 -51 45.5 42.1 

16 24.0 13.5· +57 . +10 +156 31.0 53.85 



VoI 
\0 
\0 
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17 
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B 

39.5 

23.5 

c 

8.0 

13.0 

D 

-19.5 

-88 
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-3 

-11.5 

F 

+67.5 

+171 

G 

54.5 

30.5 

H 

30.0 

53.45 



Table 3.2 

Calculations for the original lengths of the hinge lines 

of the deformed "brachiopods" 

SEecimen 1 40.25 x 31.0 = 31.59 mm. 

39.5 

SEecimen 6. 40.25 x 35.0 = 2~.22 mm. 

48.0 

SEecimen 2 40.25 x 22.0 = 29.52 mm. 

30.0 

S12ecimen !± 40.25 x 23.5 = 31.27 mm. 

30.25 

SEecimen 2 40.25 x 29.0 = 29.93 mm. 

39.0 

S12ecimen .2 40.25 x 27.0 = 30.19 mm. 

36.0 

SEecimen Z 40.25 x 40.0 = 30.38 mm. 

53.0 

SEecimen § 40.25 x 35.0 = 29.35 mm. 
48.0 

S]2ecimen 2. 40.25 x 31.0 = 30.43 mm. 

41.0 

§Eecimen 1Q. 40.25 x 28.0 = 30.88 mm. 

36.5 

400 



Mean 30.27 mm. 

Standard Deviation 0.81 
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Specimen 11 40.25 x 11.5 = 9.55 mm. 

48.45 

Specimen 1Z. 40.25 x 9.5 = 9.67 mm. 

39.55 

Specimen II 40.25 x 8.5 = 8.84 mm. 

38.7 

Specimen 1!t. 40.25 x 7.0 = 9.47 mm. 

30.0 

Specimen 12 40.25 x 10.0 = 9.56 mm. 

42.1 

Specimen 1.§. 40.25 x 13.5 = 10.09 mm. 

53.85 

Specimen .11 40.25 x 8.0 = 10.73 mm. 
30.0 

Specimen 1§. 40.25 x 13.0 = 9.79 mm. 

53.45 

Mean 9.87 mm. 

Standard Deviation 0.57 
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TABLE 4.1 DISCRIMINATION DATA FOR SELECTED DALMANELLID GENERA 

GENERA VALVE SHAPE ORNAMENrATION VENTRAL DRACfUOPUffiES FULCRAL PLATES CARDINAL 
MUSCLE-FIELD PROCESS 

COARSELY- CORDATE. \ 

FINELY COSTELlr SUBMEDIAN BASES UNDIFFERENT-. 
. UNEQUALLY ATE. BRAClUAL DIDUCTOR LOBES CONVERGENT . PRESENT IATED BILODED 

DALMANELLA BICONVEX V ALVE LESS EXTENDING ONTO MEDIAN 
CPNVEX - BEYOND RIDGE 
V Aru:ABLY ADDUCTO R 
SULCATE LOBES 

BASES SUBPAR- UNDIFFERENT-
COSTELLATE. NARROWLY BI- ALLEL TO HINGE IATED 
DEEP PEDICLE LOBATE. SUB- LINE. SUPPORT- TiULODED 

UNEQUALLY V ALYE. SIfALL(M MEDIAN DIDUCTOR ED BY ANCILL- RARE .• 
BANCROFTINA BICONVEX BRACHIAL V ALYE, LOBES EXTEND ARY STRUTS ~!S~D 

AND HAS WIDE BEYOND ADDUCT- FROM N<YI'ora-.:. 
SULCUS OR LOBES DUAL PLATFORM 

FINELY COSTEL- BILOBATE. SUB- BASES 
LATE. HIGH MEDIAN SLIGHfLY 

UNEQUALLY . VENTRAL UMBO. DIDUCTOR LOBES DIVERGENT SOMETIMES UNDIFFERENT-
HatEUITES BICONVEX GENTLY CONVEX, EXTEND BEYOND, RELATIVE TO DIFFERENTIAT~ IATED. 

SULCATE BUT DO N<Yl' THEIR TOPS ED BILOBED 
BRACHIAL VALVE ENCLOSE 

ADDUCTORS 
COSTELLATE. WIDELY CORDATE. BASES UNDIFFmENT-
SMALL VENTRAL SUBMEDIAN DID- GREATLY IATED. 

UNEQUALLY UMBO. LESS UCTOR LOBES DIVERGENT RARE BILOBED. MAY 
OONIELLA AND GENrLY OONVEX SULCATE EXTEND BEYOND, RELATIVE TO BE EXPANDED 

BICONVEX BRACIUAt VALVE BUT RARELY EN- THEIR TOPS INTO SEMI-
AND WIDE lUNGE CLOSE THE OVOID STRUCTURE 
LINE ADDUCTORS • 

Data adapted from Wil1iams &: Wright (1963) 



Fig. 5.1 MAJOR FAUNAL OCCURRENCE TYPES 
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Fig 5.2 RANDOMLY ORIENTATED VALVES IN COARSE SllTSTONES, AT LOCALITY 238 ISH 77155727', WEST OF BETWS -Y - COED 
REDRAWN FROM A PHOTOGRAPH 
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, Fig. 5.3 PLANAR FAUNAL OCCURRENCE lYPE 

LATERALLY CONTINUOUS SHELLY HORIZONS 

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 INTERMITTENT FAUNAL OCCURRENCE TYPES 

a) LENTICULAR SHELLY CONCENTRATIONS 

b) SHELLY HORIZONS DEFINING THE BASAL FORESET 
BEDS OF TROUGH CROSS - BEDDED UNITS 
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Fig. 5.5 LIFE ORIENTATION (OBOLlDS) 
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cl EDGE VIEW OF OBOLlD IN FEEDING POSITION IN OBLlaUE BURROW 

dl EDGE VIEW OF OBOUD IN FEEDING POSITION IN BURROW 
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F' Ig. 5.6 PREFERRED VALVE ORIENTATlONS 

MIXED 
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Fig. 6.1 
TO SHOW THE RELATIONSHIP BETWEEN SEDIMENT TYPE AND COMMUNITY 
COMPOSITION 

* Dominant community 

The numbers on the diagram refer to lateral sampling 

points. 

The relative distribution and abundance of the communities 

at each of the points is given below. 

1 - • Community A - Represented by abundant low order 

(characteristic) and less frequent 

high order succession species. 

Community B - Represented by very rare intergrad1ng 

species (ubiquitous? or low order 

succession species). 

2 - • Community A - Represented by moderately abundant 

low order and rare high order 

succession species, some of those 

4 1 1 



from 1) being absent. 

Community B - Represented by frequent low order 

(intergrading) and very rare high 

order (intergrading) succession 

species. 

3 - Community A - Represented by frequent low order 

(characteristic and intergrading) 

and very rare high order succession 

species. 

• Community B - Represented by moderately abundant 

low order (character1st1c) and rare 

high order succession species. 

4 - Community A - Represented by very rare intergrading 

species (ubiquitous? or low order 

succession species). 

• Community B - Represented by abundant low order 

(character1st1c) and less frequent 

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

• Dominant Community 

The numbers on the diagram refer to lateral sampling 

pOints, the analyses of which are given below. 

Only characteristic species are considered. 

1 - • Dinorthis community 

Dinorthis 30%; Macrocoelia 25%; Salouia 15·5%; 

Reuschella 7%; Rafinesguina 6% 
Intergradation 

a) Dalmanel~id - SO'IVerbyellid "mega" community 

dalmanellids 6%; sow~rbyel1ids 6%; 

triplesiaceans 4~; 

Broeggerolithus 0.5% 

CrinoidsjOryozoa - very rare 

2 - * Dalmanellid - Sowerbyellid "mega ll community 

sowerbyellids 32%; dalmanellids 30%; (Dalmanella 2%; 
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Howellltes 1%;) triplesiaceans 6%; Lentaena 2%; 

Horde~leyella 2%; Kjaerlna 1%; Broeggerollthus 0.8%; 

Ca1ymene (s.1~) 0.7%; Bron~niarte11a 0.3%; 

isotelinids 0.2%; Ta111nnella 1%; be11erophontaceans 

1%; 

Tentaculites 2% 

Intergradatlon 

a) Dinorthis community 

Macrocoel1a 10%; Dlnorthl~ 5%; ~euschel1a 3%; 

Raf'lnefl~u'na 2%; 

Crinoids/bryozoa - frequent 

3 - all Dalmane111d - Sowerbyel1id Itmegatt community 

sowerbye11ids 45%; da1mane111ds 24%; (Howe11ites 3%; 

Da1rnanella 1%;) Paracranlops 5%; Kjaerina 4%; 
Horderleyella 3~~; trip1esiaceans 2%; Leptaena 2%; 

Broeggerollthus 1~~; Calymene (s.l.) 0.9%; 

Brongniartella 0 0 7%; isotellnids 0.7%; 1<loucekia 0.67~; 

proetlds 0.1%; Tallinnella 2%; ambonychiaceans 1%; 

pteriomorphlans 1%; p1eurotomariaceans 1%; 

Tentacu1:ttes 2%; 

Intergradation 

a) Dinorthis community 

Mscrocoe1ia 2~~; 

b) Sericoidea community 

Sericoidea 1%; Onnle11a 1% 

Crinoids/bryozoa abundant 

4 - all Sericoidea community 

Seri.coidea 75%; Onniella 4%; Ampyx 0.4%; 
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Intergradatton 

a) Dalmanellid - soW'erbyellid "mega" community 

dalmanellids 10%; (some probably being Onn1ella)j 

sowerbyellids 4%; Horderleyella 1%; 

Broeggerolithus 0.7%; Calymene (s.1.)0.7%; 

isotelin1ds 0.2%; Tallinnella 3%; 

Tentaculitz! 2%; 

b) D1northis community 

Rafinesguina 1% 

The above percentages are genera11sed 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 Dinorth1s to the Ser1coidea 

community. This does not necessarily imply a water 

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

marine sequence. 
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Table 6.1 

To show the distribution of the major characteristic and 

intergrading groups and genera within the proposed 

Snowdonian benthic marine communities. 

Key to symbols used for genera distribution (after Johnson 

1972). 

Ch - Characteristic for a particular 
community 

Ii - Characteristic for a particular 
community, but intergrgdes within other 
communities 

Ie - Intergrader from another community 

U - Ubiquitous; not characteristic for any 
particular community 

Key to communi ties 

A - Sericoidea. community 

B - Nicolella community 

C - Dinor;this commu.'"'li ty 

D - Dalmanellid - SowerbyeIIid "mega. " 
communi ty 

E - Dalmanella community 

F - Howelli tes community 
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COMlu1JNITIE S 

A B C D E F 

GENUS/GROUP 

BRACHIOPODS 

Crelnnorthis sp. - Ch - - - -
Dalmanellids U U U Ch-li U U 

Dalrnanella sp. - - - Ch Ch-li le 

Dinorthis sp. - - Ch-li le le le 

Dolerorthis sp. - Ch - - - -
Horderle~ella sp. le - - Ch-li Ch-li le 

Howell,ites sp. - le - Ch-li le Ch-li 

KjaBrina sp. - le - Ch-I! U U 

LeI2taena sp. - le - Ch-li C-li le 

Lerytestiina sp. - Ch - - - -
HacrocoeJ}.a sp. - le Ch-li le le ... 
Nicolella sp. - Ch-li - ( ~gre) le le 

Obolids(in life - - - Ch Not Directly 
position) Associated 

Onniella sp. Ch-li - - Ie - le 

Orthambonites sp. - Ch - - - -
Protoz:lSa. sp. - Ch - - - -
Pa:::'8.cranlo:I;:s sp. - - - Ch U U 

Petrocrania sp. - - Ch - - -
Rafinesguina sp. le - Ch .. Ii le re le 

Reuschella ap. - le Ch-li le re le 

Rha.ctorthis sp. - Ch - - - -
Salonia sp. - - Ch - - -
Se!'i~oldea .Bp. Ch-li le - le - le 
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A B C D E F 

Skenidioides Sp. - Ch-li - ( ~~re) le le 

SOY/erbyellids TJ U U Ch-li U U 

Triplesiaceans 
Ch-I! Ch-I! le (Bicusolna sp.) - Ie le 

TRILOBlr:'ES 

Am12:lx sp. Ch - - - - -
Broegs;erolithus sp. U U U Ch-I1 U U 

Bronsn1artella sp. - le - Ch-li Ie Ch-I! 

Cal~ene sp.(s.l.) 
~Flii~~al~mene sP.) U U - Ch-I1 U U 

Chasmo;Qs sp. - ( ~Rre) - - - -
Estonio;Qs sp.· - Ch - - - -
Isotelin!d 
(Parabasi;Licus Bp) le - - Ch-I1 le Ch-li 

Klouce~1a sp. - - - Ch U U 

Plat:llichas Bp. - Ch-I1 ( ~~re) - - -
Proet1d 
(D~~Q~Q~tO~~g§ sP.) - le - Ch-I! Ch-I1 le 

Remo"Oleurides sp_ (~Rre) - - - - -
OSTRACODES 

Tal,11nnella sp. le - - Ch-I! Ch-li le 

Zygobolbids 

(Z~sobolb!na sp .) - - - Ch Ch-li le 
(rare) 

Tetradella sp. - - - Ch Ch-I1 (~gre) 
BIVALVES - le le Ch-I! Ch Ch 

Ambonych!aceans - - - Ch Cll-I1 le? 

Mod1omorph1ds - - - Ch U? U? 

Nuculoids - le - Ch-I1 U U 
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~ B C D E F 

Ptereineids - - - Ch Ch-li le? 

Pteriomorphians - - - Ch U U 

GASTROPODS - le le Ch-I1 U U 

Bellerophontaceans - (~~re) le Ch-I1 U U 

Pleurotomariaceans - (~~re) - Ch-I1 U U 

OTHER GROUPS 

CRINOIDS U U U U U U 

BRYOZOA U U U U U U 

CYSTOIDS 
(Ha:2losL!haeronis sp.) - Ch - - - -
CYCLOCYSTOID ' 
(CIQlo~:lstoiges sp.) - Ch - - - -
Machaer1dian 
flates 
Le:2idoQoleus ap.) - Ch-li - Ie le le 

Coral(Favosites sp.) - Ch-I1 le (~~re) U U 

Tentaculltes sp. le !e - Ch-I! Ie Ch-If 
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Table 6.2 The composition and types of genera/groups in the 

Sericoidea community 

*Sericoidea Ch - li 

*Onniella Ch - 11. 

Amp:yx Ch 

Remopleurides Ch 

Dalmanellids U 

Horderleye11a le 
Rafinesguina le 
Sowerbyellids U 

Broeggerolithus U 

Cal:ymene s.l. 
(Flexical:ymene) U 

lsotelinid 
(Parabasilicus) le 
Tallinnel1a le 
Tentacu1ites le 
Crinoids U 

Bryozoans U 

Fine grade siltstones 

low fauna1 diversity 

Low energy, offshore environments 

• MaJor elements 

See table 6.1 for key to s;ymbo1s used for genera/group 
• 

distribution (after Johnson 1972) 

Bivalve population (Pickerill 1974) 

*Nucu1aceans 
*Ambonychiaceans 
*Ta11ipnella 
Parabasi1icus 
Trinucleids 
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Gastropods 
Orthoconic cephalopods 

Fine grade siltstones 

Low faunal diversity 

Low energy, offshore environments 

• Major elements 

See table 6.1 tor key to ~bols used for genera/group 

distribution (aft~r Johnson 1972) 
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Table6.3 The composition and types of genera/groups in the 

Nicolella community 

*Skenidioides 
*Nicolella 
*Leptestiina 
*Dolerorthis 
*Protozyga 
Cremnorthis 
Orthambonites 
Rhactorthis 

*Estoniops 
Chasmops 
Platylichas 
Coral (Favosites) 
Cystoids (Haplosphaeronis) 
Cyclocystoids 
(Cyclocystoides) 
Machaeridian plates 
(Lepidoco leus) 

Dalmanellids 
Howellites 
K.1aerina 
Leptaena 
Macrocoelia 
Reuschella 
Sericoidea 
Sowerbyellids 
Triplesiaceans 
Broeggerolithus 
Brongniartella 
Calymene s.l. 
(Flexicalymene) 
Proetid (Decoroproteus) 
Nuculoids 
Bellerophontids 
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Ch - Ii 
Ch - Ii 
Ch 
Ch 
Ch 

Ch 

Ch 
Ch 
Ch 
Ch (rare) 
Ch - Ii 
Ch - Ii 
Ch 

Ch - Ii 

U 

le 
le 
Ie 
le 
Ie 
Ie 
U 

le 
le 
le 

U 
le 
le 
le (rare) 



• 

Pleurotomariaceans 
Tentaculites 

*Crinoids 
*Bryozoans 

Calcareous sediments of varying grade 

High faunal diversity 

Offshore environment 

* Major elements 

le (rare) 
le 
U 

U 

See table6j for key to symbols used for genera/group 

distribution (after Johnson 1972) 
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Table 6.4 The composition and types of genera/groups 

in the Dinorthis community 

*Dinorthis Ch- Ii 

*Macrocoelia Ch - Ii 

*Salopia Ch 

Petroerania Ch 

Rafinesguina Ch - Ii 

Reuschella Ch - Ii 

Dalmanellids U 

Sowerbyellids U 

Triplesiaeeans le 

Broeggerolithus U 

Platyllchas le (rare) 

Bivalves le 

Bellerophontids le 

Coral (Favosites) le 

Crinoids U 

Bryozoans U 

Medium - coarse sandstones 

Moderate faunal diversity 

High energy environment, inner sub li ttoral 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 
*Dalmanellids 
Horderleyella 
Howellites 

*Kjaerina 
Leptaena 
Obolids (in life ~osition) 
Paracraniops 

*Sowerbye llids 
*Triplesiaceans (Bicuspina) 
*Broeggerolithus 
Brongniartella 

*Calymene s.l. (Flexicalymene) 
*Isotelinid (Parabasilicus) 
Kloucekia 
Proetid (Decoroproteus) 
Tallinnella 
Tetradella 
Zygobolbids (Zygobolbina) 
Bivalves 
Ambonychiaceans 
Modiomorphids 
Nuculoids 
Ftereine1ds 
pteriomorphians 
Bellerophontids 
Pleurotomariaceans 
Tentaculites 

Dinorthis 
Macrocoelia 
N1colella 
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Ch 
Ch - 11 
Ch - Ii 
Ch - 11 
Ch - Ii 
Ch - 11 
Ch 
Ch 

Ch - Ii 
Ch - Ii 
Ch - Ii 
Ch - 11 
Ch - 11 
Ch - 11 
Ch 

Ch - I1 
Ch - 11 
Ch 

Ch 
Ch - 11 
Ch 

Ch 

Ch - 11 
Ch 
Ch 
Ch - Ii 
Ch - Ii 
Ch - I1 

le 
le 
le (rare) 



Onniella Ie 
Rafinesguina Ie 
Reuschella Ie 
Coral (Favosites) Ie (rare) 
Machaeridian plates 
(Le'Oidocoleus) 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) 

426 



Table 6.6 The composition and types of genera/groups in the 

Dalmanella community 

*Dalmanella 
Horderle:yella 
Leptaena 

*Triplesiaceans (Bicuspina) 
Froetid (Decoroproteus) 

*Tallinnella 
Tetradella 
Zygobolbids (Z:ygobolbina) 
Ambonychiaceans 
Ftereineids 

*Dalmanellids 
Dinorthis 
Howel11tes 
Kjaerina 
Maeroeoelia 
Nieolella 
Onniella 
Faraeraniops 
Rafinesguina 
Reuschella 
Skenidioides 

*Sowerbyellids 
Broeggerolithus 
Brongsiartella 
Cal:vmene s.l. 
(Flexical:ymene) 
Isotelinid (Farabasilieus) 
Kloueekia 
Bellerophontids 
F1eurotomariaceans 
Coral (Favosites) 
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Ch - 11 
Ch - Ii 
Ch - 11 

Ch - Ii 
Ch - Ii 
Ch - Ii 
Ch - Ii 
Ch - Ii 
Ch - 11 
Ch - Ii 

U 

le 
Ie 
U 

Ie 
Ie (rare) 
Ie 
U 

Ie 
le 
le 
U 

U 

le 

U 

le 
U 

U 

U 

U 



Tentaculi tes .. 
Machaeridian plates 
(Lenidocoleus) 

·Crinoids 
*Bryozoans 

Fine grade sandstones 

Medium - high fauna! diversities 

Outer sublittoral zone 

• Maj or elements 

Ie 

Ie 
U 

U 

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 
Brongniartella 

*Isotelinid (Parabasilieus) 
Tentaeulites 

*Dalmanella 
Dalmanellids 
Dinorthis 
Hord~~l~:z:~lla 

Kjaerina 
LeJ2taena 
Nicolella 
Onniella 
Paraeranio12s 
Rf!:':;L;n~sgw.;na 

Reuseh~lla 

S~~~~S2~g~1 

Sk~n~~Q~g~§ 

Triplesiaceans (Bieu§l2ina) 
Broef5serolithus 
Cal;Imene 5.1. 
(]jIlerlcal;mene) 

KIQy~~k1a 

Proetid (Deeorqproteus) 
Tallinn~lla 

Tetradella 
Zygobolbids ( ZZSobolbina) 
Ambonyehiaceans 
Modiomorphids 
Nueuloids 
Ptereineids 
Fteriomorphians 
Bellerophont!ds 
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Ch - Ii 
Ch - Ii 
Ch - Ii 
Ch - Ii 

le 
U 

le 
le 
U 

le 
le (rare) 
le 
U 

Ie 
Ie 
le 
le 
le 
U 

U 
U 

le 
le 
le (rare) 
Ie (rare) 
le (?) 

U ( 1) 

U 

le (?) 
U 

U 



Pleurotomariaceans 
Coral (Favosites) 
Machaeridian plates 
(Lepidocoleus) 

*Crinoids 
*Bryozoa 

Medium - coarse grade siltstones 

Medium faunal diversity 

u 
u 

Ie 
U 
U 

Outer sub littoral zone (slightly more offshore than the 

Dalmanella community) 

- * Major elements 

See table6j for key to symbols used for genera/group 

distribution (after Johnson 1972) 
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~~~AL STRATlGRAPHY FOR THE CAPEL CURIG AREA 
NOT DRAWN TO SCALE 

CAPEL CURIG WEST (from 
Francis ... Howells 1973 and 
Wmlams 1922) 

CAPEL CURIG EAST (adapted from the Geological 
Survey of Great Britain, Special Sheet SH 75 
Cape I Curig and Betws -y- Coed, 1: 25,000 I 

BASE OF LOWER CRAFNANT VOLCANIC 
FORMATION SILTSTONE (unit tl 

t-.~. "':'.~.~. -.....mmj MUDFLOW BRECCIA (unit sI ...... · ..... 
· .••.•. ' • ..:.. RHYOLlTlC TUFF (unit r I 
· •.•..•. ~ SANDSTONE (unit p) :::::::: :.3.i BASIC AGGLOMERATE (unit q) 

1/ / 1 L ./ ~ I-RHYOLlTlC TUFF (unit 0) 
· . SILTSTONE (unit nl 

SANDSTONE (unit m) 
RHYOLlTlC TUFF (unit I I . 

CEFN-Y-CAPEL SlLTSTONE (unit kl 

CEFN-Y-CAPEL SILTSTONE (unit k I 

~ SANDSTONE (unit J I 
.0 •••••• 0 ••••••••• ........................... ........................... ........................... 
11111111111l1111111l11Wll DYFFRYN MYMBY R TUFF (unit I ) 

DYFFRYN MYM8YR SILTSTONE (unit hI 
........................... ........................... ........................... 
::::::::::::::::::::::::::: RACKS TUFF (unit gl 

~NiuLAR,~j~~~W~~}~l~~~ SILTSTONE (unit f) 

RACKS 
MEMBER 

· . . . . . · ..... . · . . . . . · ..... . · .... . · ..... . 

.... · .... . · ..... . · . . . . . · ..... . · . . . . . 
, ••• 0' ••• 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

IRREGULAR !!!!!!!!!!!!!!!!!IIIIII1!W 
->0 ......... ij.L .. ~~ 

BASE -- .•.•..•..•••. 
, " , , , " . , , , , , , 
, " , , " , " 

UPPER RACKS SANDSTONE (unit e I 

MIDDLE RACKS SILTSTONE (unit d) 

LOWER RACKS SANDSTONE (unit c) 

GARTH TUFF (unit b I 

GARTH SANDSTONE (unit al 
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Fig.7.2a 

Key to faunal abbreviations as used in fig.7.2 

DAL Dalmanellids 

DIN Dinorthis sp. 

MACRO Macrocoella sp. 

RAM BRYZ Ramose Bryozoan fragments 

SAL Salopla globosa (Williams) 

SOVl Sowerbyel11ds 

• 
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Fig. 7.2 
TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION. COMMUNITY DISTRIBUTION 
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE CAPEL CURIG 
STRA TlGRAPHICAL SUCCESSION 
NOT DRAWN TO SCALE CAPEL CURIG EAST 

DINORTHIS (WITH DOMINANT 
INTERGRADING SOWERBYELLI 

unit t 
unit 5 

--===:l unit r 

unit p 

SOW' lOIN (155) 
unit q 

unit 0 
DINORTHIS ~R1[ ~ ~,,~ .Dlli. (152) 

unit I' _ .... _ _" 
DALMANELLlD-SOWERBYELLlO -:. .... ~- "~:::. 

CAPEL CURIG WI=ST .-

DALMANELlfD -S OWERBYELlfD 

DINORTH!S 
DINORTHIS 

SOWE RBYELLlD DALMANELlID -

DALMANELlfD- S QWERSYELLlD 
DINORTHIS 
DINORTHIS? 

DINORTHIS 

MAJOR MARINE BENTHIC 
COMMUNITY TO' WHICH 
ASSEMBLAGES ARE 
ASSIGNED. 

-
unit k 

-"'"""-"''''~\''- ..... .. r~ .. ~~Y ,?'~.::U 
~ 

unit I 

unit h 

unit 9 
~ .c....t:!:.. ...., 
~~.." ...... ."..",.-v""'" ..,-",,,,"...,---

~-"~.i'"'I.'I:'~""~ ",""'I:.J'I ... _X~ 
unit e 

J"'~""_~""'~ 

unit d 
.... "' ........ ,...."A .... ".. 

~4"'\""'''''''''''''''''''''''' 

'-"''''''''''wI''',,",'''''' 
unit c 

..... ,...."""-',...." ,-

unit b 

-
unit Q 

KEY TO FAUNAL OCCURRENCE TYPES 

",.... ..... v,., .......... '" A.ANAR - CONVEX UP 
VALVE ORIENTATION 

v v"" .......... '-Ivv PLANAR - CONCAVE UP 
VALVE ORIENTATION 

f!l:!J..1 DAL I DIN (151) 
unit k 

QAL,I SOW (149,150) 

unit j 

unit f 

MACRO I SAL I DAL I DIN (144A, 144B. 145) 

SAL I DIN I DAL I MACRO (129) 

DAL I saw I MACRO I DIN (11.30) 

ML I SOW I DIN I RAM. BRYZ (143C) 
MACRQ I SAL I DIN I DAL (11.1 A, 11.1 B. 143B ) 
NOT SAMPLED 

MACRO (143A) 

MAJOR FAUNAL COMPONENTS OF 
ASSEMBLAGES-GENUS GROUP 
UNDERLINED INDICATES DOMINANCE­
NUMBERS IN PARENTHESES 
INDICATE FIELD LOCALITY NUMBERS. 
SEE Fig. 7.20 FOR KEY TO FAUNAL 
A88REVIATlONS. 

S] ~ C )'r;.. ') RANDOM 

-"'.... LATERALLY IMPERSlSTENT LENTICULAR 
~~ ..... SHElLY CONCENTRATIONS-CONVEX 

,...,.. UP VALVE ORIENTATION 

433 



Fig.13 SOFT SEDIMENT DEFORMATION STRUCTURES AS EXPOSED ON A 
JOINT FACE WITHIN THE LOWER RACKS SANDSTONE, WEST 
OF CAPEL CURIG. ' 

L t Metre 

NOTE THE SAND ROLLS IN THE MIDDLE OF THE EXPOSED . 
SEQUENCE, TRUNCATED BY AN OVERLYING EROSION PLANE. 
NOTE ALSO THE SUBVERTlCAL PIPE LIKE FEATURE AT THE 
TOP OF THE EXPOSED SEQUENCE. 
SEE TEXT FOR EXPLANATION. 
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~ 
VI ....., 

Fig.7.6 BEDDING STRUCTURES AS DEVELOPED WITHIN THE 
UPPER SANDY HORIZON OF THE CEFN-Y-CAPEL 
SILTSTONE EAST OF CAPEL CURIG. 

50 ems. 
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Fig. 7.7 
TO SHOW THE VARIATION IN DIVERSITY INDEX THROUGHOUT THE 
SUCCESSIONS AT CAPEL CURIG 
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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 stratigraph1c horizons. 
See also fig.7.1 

Capel Curig West 

A - Lower part of the Lower Racks Sandstone (unit c) 

(10ca11ty l43A) 

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

(local1ties l4lA/B; 1438) 

C - M1ddle Racks Si1tstone (unit d) (locality 143C) 

D - Lower part ot the: U~per Racks Sandstone (unit e) 

(locality 143D) 

E - Upper part of the Upper Racks Sandstone (unit e) 

(localities 129; 144A/B; l4S) 

F - Cefn-y-Capel Siltstone (unit k) (localities 149;150) 

Ca~el C'Urig East 

G - Upper part ot the Cefn-y-Capel S'iltstone(unit k) 

(locality lSl) 

H'- - Unit m (= Multiplicata Sandstone - Diggens and 

Romano 1968) (locality lS2,although horizon not 

sampled) 

I - Unit p (locality l5S) 
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A B C D to" F G H~ I .... 

Da1manellids + + + + + + + 

Dalmanella Sp. + + + + 

Dinorthis cr.bervcrnensis 
(Vfuittington)Or Wil1iams 
1963 + + 

- + 

D1north1s (Plaes1omys)cr. 
multinlicata Bancrort or 
Bancroft 1945 + + 

Dinorthis sp. + + + + + + + 

Harknesse111ds + + 

HorderleyeJ1! sp. + + + 

Howel11tes sp. + + '1 

Leptaena sp. + + 'l 

Macrocce1ia expansa 
(J.de C.Sowerby) + .- + + 

Mecrocoe1ia pro lata 
W111iams + + 

Macrocoelia ap. + + + + '/ + 

Petrocrania sp. + 

Plaes10mys sp. + 

Ratinesgu1na sp. - ? 

Reusche11a cr.horderleYensis 
Bancrort or Wi11iams 1963 + 

Reuschella sp. + - + + 

Rostricellula sp. + 

Salopia globosa (Wl1liams) + + 

Salopia sp. + + + 

Schlzophorella sp. ? 
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A B C D E F G H.ll I 

Sowerbyell1ds +- +- +- + +- + +-

So'S'~!''b:zel1a et'. soudleyens1s . 
Jones of Wil11ams 1963 ? 

Triplesiaceans +- +-

Broeggerol1thus sp. - + + + + 

Brongn1artella sp. + 

Calymene sp.(s.l.) + 

Isote1inids,gen.et sp.1ndet. - + 

Platy11chas sp. ? 

Tr1nueleids,gen.et sp.indet + 

Tal11nnella sp. + 

Hol11naceans - - + - - -
Bellerophont1c!s + 

B1valves,gen.et sp.1ndet. +-

aorals (Favos1tes sp.) + + 

FRAGMENTAL RELIAINS 

Cyclocyclopa A + + + + + + 

Cyclccyclopa Al - + + - - - -
Cycloeyelopa B - + 

Cyc1oeyelopa C +-

Cyclocyelopa G + 

Cycloeyclopa J - + + 

Cye1ocyelopa J l + 

Cyclopentagonopa A + 

Cyclopentagonopa B + 

Cyc1opentagonopa C - +-
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A B C D E F G rr* I 

Cyclopentagonopa D + 

Cyclcpentastellatopa A + 

Pentagonocyclopa B + + 

Pentagonccyclopa D + 

Pluricolumnals + 

Echinoderm plates - + 

Ramose Bryozoan fragments + + + 

Circular bryozoa + 

Pinnatel + + + + 

Pinnate2 + 

Cirrals + + + + + 

Le1'21docoleus sp. + + 
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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 

CARAOOC 

U. lONGVllLlAN 

. lONGVllllAN 

~ 
~ ISOUDLEYAN 
VI 

ARNAGIAN 

OSTONIAN 

Macrocoelia I SaloRi.q I Dinorthis I Dinorthjs (Plaesiomru I Oinorthls I Reuschella I Reuschella I Ho[derle~1 Petrocrania I Howellites 
~nsa ..9lobosa ber~nensis ~ flabellum ~P-: horderleyensis ~R, ~P..:. ~R:... 



Fig. 8.1 
TO SHOW THE GENERAL STRATlGRAPHY FOR THE MO EL HEBOG AREA 

LOWER BASIC 

t-()T DRAWN iO SCALE 
(ADAPTED FROM SHACKLETON (1959) 

TOP NOT SEEN 
UPPER RHYOUTlC 

~~~~~~;..il TUFF (unit 0) 

~~~Ill!;:.l;;4-r"'~~ 

UPPER BASIC TUFF 
{unit nl 

GENERAL STRATIGRAPHY . TUFF {unit jl lJgW~~~~~t1 
FOR THE WESTERN PART 
Qf THE MO EL HE80Q AREA 

NOT DRAWN TO SCALE 
(ADAPTED FROM SHACKLETON (1959) 

PORTREUDDVN 
SLATE 
(unit dl 

'''' ... ... ... 

LOWER RHYOLlTlC 
TUFF {Unit il 

GORUWYN GRIT 
(unit 9) 

GORLLWYN SLATE 
(unit fl 

PREN. TEG GRIT 
(unit el 

PCRTREUDDVN 
SLATE (Unit dl 

TAN-YR-ALLT 
SLATES {unit bl 

"' ... 
'.--------I------~ 

V GLOG VOLCANIC 
......::::.=.=..::!o...:l:..;~ GROUP (unit el 

TAN-YR-ALLT 
SLATES (unIt b) 

°3 
I _.-::::::::::==::::~_ TYDDVN -OICWM 
I- SEDS (unit al 
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SNOWDON 
VOLCANIC 
SERIES 

~[!~~AFON 
BEDS 

LOWER 
GLANRAFON 
BEDS 



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 

mARTIC 

KJ 

NIC 

OGY 

ONN 

ORTH 

OST 

PA 

PARA 

Ampyx sp. 

- Balacrinus basalis (r1'Coy) 

- Broeggerolithus sp. 

- Calymene sp. (s.l.) 

- Climacograotus peltifer Lapworth 

- Cl1macograptus scharenbergii Lapworth 

- Climacograotus Groups 1 and 3 

(E11es & "Tood 190~ - 1918) 

Craniopsids 

- Dalmane1lids 

- Dolerorthis sp. (duftonensis prolixa 

Williams) 

- Flexicalymene (Reacalymene)ousulosa 

(Shirley) 

- Gastropods,gen.et sp.1ndet. 

- Horderleye11a sp. 

Inarticulate brachiopods,gen.et sp.indet. 

- Kjaerina sp. 

N1colella acton1ae obesa Williams 

Ogygiocaris sp. 

- Onniella sp. 

Orthambonites sp. 

Ostracodes, gen.et sp.indet. 

- Parabasi11cus sp. 

- Paracran10ps sp. 
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RAM BRYZ 

REMO 

REUS 

SERI 

50"1' 

TEN 

- Ramose bryozoan fragments 

- Rernopleurides sp. (colbyi Portlock) 

- Reuschella sp. 

Sericoidea sp. 

- Sowerbyellids (Sowerbyella sp.) 

- Tentaculites sp. 
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Fig. 8.2 

TO SHOW FAUNAL COMPOSITION AND DISTRI8U'TION COMMUNITY DISTRiBUTION AND FAUNAL 
OCCURRENCE TYPE DISTRI8UTION WITHIN THE STRATlGRAPHIC SUCCESSION OF THE MOEL 
HE60G AREA 

NOT DRAWN TO SCALE-
THE VERTICAL THICKNESS 
OF SOME OF THE 
FOSSILIFEROUS UNITS HAS 
8EEN GREATLY EXAGGERATED­
INDIVIDUAL UNIT NOMENCLA­
TURE AS IN Fig. S.l 

NlCOLELLA 
NICOLELLA I HOWELLfTES 

DA!.t-AANELLID- SOWERsvELLlD 

OALt-AANELLIO 
SQNER9XELLID 
I HOWELLITES ?) 

n 

m 

~ 
)~~'\."'J.~~"';.~~t((~c 
~~'~"' .... ;:..t''"'t'''~I\'''' ... -'-~~ ,-.:-",,",.,1. "''''},( .......... 
~.,""..r:,\' .... -....... ~~.:: 

i 

h 

g 
#,,"~'..:!~\a_~'!-."~'-':O~~')~ 

10-'6l~~C<A~t~'H:~\!,,, 
.. .,~.,::".~ .. ~~~~ 

~"tir'.$l:'l:'~'~t~~o:t..\ 

~t1~a(""'~~.!.'"~':\)l~1. 
t 

~~ ... ~l-C~~~"",l~"t"'~,,~'J 
~,,"\..k.;.l "!\.)' ~t\ ':.~:~ ... 
:~l!t"~-t~tt ':', ~~,~~~ 

e 

1:;--...-... .,:~"' ~!"-~. 

~",:''''1-~t('.·\''~~~'1 

SERICOIOEA 

OALMANELLID - SOWER8XELLlD 
I HOWELLlTES 

SERICOIDEA 
, I-'t'-":r.:'':!''''''.-N'~~~~'\.~ 

MAJOR MARIJIE BENTHlC 
COMMUNITY TO WHICH 
ASSEMBLAGE IS ASSIGNED 

d 

~ 
b 

Fa-.. -.r.-.r..r....", .......... Cl, 
0.3 -

~ ____ O'l ______ 

KEY TO FAUNAL OCCURENCE TYPES 

\:~!'~~l\~~RANDOM VALVE ORIENTATION 

LENTICULAR SHELLV CONCENiRATlON­
.~:,':.-;,'" PRECOMINANT CONCAVE - UP VALVE 
.... " .. .?" ORIENTATION 

~:73i'; LENTICl1lAR SHELLY CONCENTRATION-
..... ".. RANDOM VALVe ORIENTATION 

~___ "" PLANAR OCCURRENCE TYPE - MIXED 
... Aw .. lI; .... VALVE ORIENTATION 

UNIT J - NIC/OOL.'s::rwIORTH (SHACKLETON COLLECTION. 
DQ\./~/.Q6I./TeNI LOCALITIES 86411151)-M 

REUS IINARTICI KJ (117/121) - L 

~/KJ/DAL/PARA/8ROEGG/FiR)PL.'S (91) - K 

.sQ::U/DAlITENIGAST/KJI6ROEC-GIPA/CALY (255). J 
fO!:1.lDAUKJ/GAST/8R.OEOO/PAlCALV 147/53/PA4).1 
~/PARA/9ROEGG (581256) • H 

~/DAL/SERIISOW/TENI8ROEOO/PAlCAlY (112AI-G 

'f!1Y:!.1GAST IPARAIDALIBROEGG/CALY 1S4155156159/PA3) - F 

PARA/OAL.ISCM'ITEN ISERIISROEOO/PA/CALY lB. SASI 
Eif/OAL/CRAN/6ROEGGI . RAM. BRYZ InZ)· E 

Y/PA IPAI/PAl) - 0 

SERI/SOW (61) - C 

SOWISERIIOST/DAL/HORD/BROEGG/PA (111lmA) - B 
~/CAL/ONN/BRO:GG/CAlY/AMPYX/REMO 14A/7/8) - A 

MAJOR FAUNAL COMPONENTS OF ASSEMSLAGES. 
COMINANT GENUS/GROUP UNDERLINED. NUM8ERS IN 
PARENTHESES REFER TO FIELD LOCALmES - LETTERS 
REFER TO COLUWMIIS IN TABLE. see Fig.8.2o. FOR 
KEY TO FAUNAL ,),BBREVIATIONS. 

C. PELT/C.SCH/C.GROUPS 1.31OGY (40) 
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Fig. 8.3 
10 SHON THE GENERALISED SEQUENCE WITHIN THE Y GLOG VOLCANIC GROUP AS 
DEDUCED FROM OUTCROPS TO THE NORTH OF Y FEDW (SH 55704140) 

SEDIMENTARf 
FEATURES 

TUFFACEOUS RIBS TAN YR AlLT SLATE 
DECREASE IN FREQUENCY """'-""'-/ WITH TUFFACEOUS RIBS 

AND THICKNESS UPWARDS ~~H~""" 
GRADATIONAL BOUNDARY =_==== 

RIPPLING AND TROUGH I FINE BEDDED TUFF 
CROSS BEDS 3 - 4 m. 

GRADATIONAL BOUNDARY 

GRADATIONAL BOUNDARY 

AGGLOMERATIC UNIT FINES UP. 
SLATE CLASTS DECREASE IN 
ABUNDANCE VERTICALLY. 
MATRIX MUD CONTENT 
DECREASES UPWARDS. 

EROSIVE BASE 

COARSE CRYSTAL LITHIC 
TUFF 
2-4 m. 

AGGLOMERATE 
8'-20 m. 

TUFFACEOUS SLATE <lm. 
TUFFACEOUS RIBS ~~~~~; 
INCREASE IN FREQUENCY ~ SLATE WITH TUFFACEOUS RIBS 
AND THICKNESS UPWARDS 2-3 m. 

INTERCALATIONS OF BASAL RHYOUTIC TUFF 
TERRIGENOUS SEDIMENT 1-2 m. 

VERTICAL 
SCALE 
(METRES) 

10 

8 

6 

4 

2 

o 

TAN YR ALLT SLATE 

'~ 

RHYOUTlC TUFF WITH 
SEDIMENTARf INTERCALATIONS 

~ SLATE WITH I' pi E:L'LLI TUFFACEOUS RBS --... SLATE CLASTS 

TUFFACEOUS SLATE 

"IDo\)l LITHIC CLASTS " 
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CRYSTAL LITHIC 
......... ~ .... TUFF 

FINE GRADE rUFF 



Fig. 8.4 
TO SHOW TWO POSSIBLE MODELS FOR THE AGE RELATIONSHIPS OF THE 
PITTS HEAD RHYOLlTE GROUP AND THE LOWER RHYOLlTIC TUFF IN THE 
MOEL HEBOG AREA 

MODEL 1 NOT TO SCALE 

UPPER 
LONGVILLlAN 

LOWER 
LONGVILLIAN 

UPPER 
SOUDLEYAN 

CARADOCIAN STAGES 

MIDDLE BASIC TUFF 

LOWER BASIC rUFF 

BASALTIC AGGLOMERATE 

~ i LOWER RHYOLlTlC rUFF 

UPPER PITTS HEAD FLOW 

MODEL 2 

UPPER 
LONGVILLlAN 

LOWER 
LONGVILLIAN 

UPPER 
SQUOLEYAN 

CARADOCIAN STAGES 

~ 
TOTAL TIME PERIOD 
REPRESENTED BY 
THE INTRA- PITTS 
HEAD CONGLOMERATE 

PITTS 
HEAD 
RHYOLITE 
GROUP 

INTRA PlTTS HEAD CONGLOMERATE 

LOWER PITTS HEAD FLOW 

BASAL UNWELDED TUFF 

GLANRAFON 'I;\{:;:::.:? GORLLWYN GRIT 
BEDS i ..... :' .... J9 
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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 d) , 

(localities 4A,7,a) 

B - Middle part of the Portreuddyn Slate (unit d) 

(localities 111,11LA) 

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,PAl,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) (locality 91) 

Snowdon Volcanic Group 

L - Upper part of the Lower Rhyolitic Tuff (unit i) 

(localities 117,121) 

M - Lower part ot the Lower Basic Tuft (unit j) 

(localities of Prof.R.M.Shackleton) 
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A B C D E F G H I J K L }J 

BRACH IOPOnS 

Bancrof'tina Sp. '/ '/ 

Bicuspina sp.-immature ? 

Cl'aniopsids + - + - + + 

Cremnorthis parva Wi111ams + 

Da1manellids + + + + + + + + + + + + + 

Dalmanel1ids (immature) '1 

Da1manel1a sp. + '1 ? - + - + + 
~ 
U1 

~.cf'.lepta(Banerof't) of' Bancrof't .-

1945 + 

D.ef'.modica Williams of Williams 
1963 + 

R.cf'. salopiensis gregaria Vii11iams 
of Williams 1974 + 

D~J.;mor_this Bp. '1 

Dinorthis sp. I '1 

~.(Plaesiomys)et.robustaBanerof't 
of Baneroft 1945 + 

Do1erorthis sp. + + 



A B C D E F G 11 I J K L M 

~.duftonensis prolixa W1111ams + + 

Eople~todonta Sp. + 

Hesperorthlds + 

Heterorthis ap. + 

HOV'lellltes sp. ? - + ? + 

Horderleyel1a sp. + + + ? + ? 

li.cf.pl1cata Bancroft of 
~ Bancrott 1928,1945 + 
U1 
I\) Inarticulate brachiopods,gen.et 

sp.indet. + + + + 

Kiaromena sp. .... 

Kjaerina sp. + + - + ? + + + 

K.bipartlta (Salter) + 

li.aft.jonesi Bancrott ot 
Bancrof't 1929a + 

li.cf.hedstroemi Bancrof't of' 
Bancrort 1929a + 

li.ct.horderleyensis Bancrott ot 
Bancroft 1929a - + .. 



A B C D E F G H I J K L M 

K.cf.1atericostata Bancroft . -of Bancroft 1929a + 
, 

Macrocoe1ia sp.; ,. 
Nicole11a actoniae obesa Wi11iams + + 

Obo1ids,gen.et sp.indet. - + + ? + 

Obolid (Lingulella ap. - '1 

Onniel1a sp. + ? + - + + + + 

~ 
Q.Cf.POUdle~enSi§(Bancr~ft) of 

U'I Wi11iams 19 3 + - + 
VI 

Orthambonites ct.cessate Wil1iams 
of Wi11iama 1963 + 

Q.cf.exopunctata Wi11iarns of 
Wi11iams 1974 + 

Orthids,gen.et sp.indet. + - + + - + + + 

Pa1aeOR1oGsa sp. + + -
c1' .1'_ala.eorr1ossa sp. of Wil1iams 1974 + 

Paracraniops ap. + + + + + + 

P1aesiomyids + 



A B C D E F G H I J K L M 

PlatystX'-Q11hJa Sp. + + 

Rarinesguina Sp. + '1 

Reuschella sp. + + 

R.cr.horder1eyensis Bancrort 
0-£ Wi11iams 196.3 + 

Rhactorthis cf.crassa Wi11iams 
0-£ Wi11iams 196.3 - - - + 

Schizocrania sp. '1 

~ Schmidtites sp. - - - '1 
Ul 
~ 

Seric01dea sp. + + + - + - + 

.§.. ~bc1ij,a Williams + 

§.restricta (Hadding) - + 

§.aff.abdita Wi11iams of 
Wl11iams 1962 - + - .- -
§.aff.restrlcta (Hadding) of 
Williams 1962 + 

§.aff.abdita Wi11iams(cf.Chonetoidea 
alpha Spje1dnaes of Spje1dnaes 1957) - + 

!.SP.(cf.~.alPh) Spjeldnaes of 
Spje1dnaes 1957 + 



A B C D E F G II I J le L Lt 

.§. sp. (et' .Q.eamma S}jeldnaes 
of' Spje1dnaes 1957 - + 

.§.sP.(cf'.Q.idtma Opik of' 
Spjeldnaes 1957) + 

Skenldioldes Sp. + - + + + 

S owerbye11ids + + + + + + + + + + + + + 

Str_ophomeJ\.a sp. + 

.§.ef'.grandis(J.de C.Sowerby) of' 
Williams 196.3 + 

~ Strophomenids,gen.et sp.indet. + - + - + 
U1 
U1 TRILODI'l'ES 

Ampyx ap. + 

A.cf'.11nleyensls \Vhlttard or 
~1hittard 1955 + 

A trac_t9J))/J~e sp. + 

Broemrerollthus sp. + + + + + + + + + + + + 

1!.broeggeri (Baneroft) - + 
• 

1!.Cf'.broeggerl(Banerof't) of' • 
Dean 1960 + + + + + + - + + 



A B C D E F G II I J K L 11 

~.cf.harnagensis Bancroft 
of Dean 1960 + - + 

~.cf.soudleycnsis (Bancroft) 
of Dean 1960 + + + + + + 

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

Bronaniarte11a sp. + + + ? 

li.bisu1cata (U'Coy) + + 
:a. ~. minor( Sal ter) U1 - + + 
0\ 

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

Brongniarte11a sp.thoracic 
segments + + 

Calymene sp.(s.l.) + + + + + + + + + 

Chasmops sp. + 

EncrinuI'id ? 

EsJoniops alifI'ons (M'Coy) + + 

F1exica~ymene sp. + + ? ? + 

F. (Reacalymene) pusulosa(Shirley) + + 

l.cf.acanth~ Bancroft of Dean 19638 + - + 



A n c D E F G II I J 'Or 
.b. L M 

l·(R.)cf.limba{Shirley)of 
Dean 1963a + 

F. (R.) cf .rusulosa(Shirley) of 
Dean 1963a + 

et: .E. planimarrrinata (Reed) ot: 
Whittington 1965 + 

Isotelinids,een.et sp.indet. + + + 

Isotelinid librigenae + + + + + + + + 

~ Isotellnid thoracic segments + + + + + + 
Ut 
~ Parabasilicus sp. + + + + + + + 

P.powisi(Murchlson) + + + + 

E.cf.WBrstonl(Salter)of Dean 1963a + + + .-

l.cf.powisi(lIurehison)of Dean 1963a + 

P.ap.librigenae - + 

}>latylichas ap. + 

Proetids + 

Proetid librigenae + + 

Pterygometopid cheek fragment + 



A B C D E .':1 
~ G 11 I J K L U 

Raphiophorids + 

Remopleurides cf'.colbyi Portlock 
of: 'i,lhittincton 1966 + 

Trilobite thoracic segments + + + + + + + + + + 

Ostracodes + + + + 

IIollina.cc~ns + + 

Prim1tia sp. '1 

Sigmoopsids + 

~ Tallinr1.ella sp. + Ut 
(l) 

Bivalvcs,gen.et sp.indet. + + 

Praectenodonta sp. + 

Gastropods,gen.et sp.indet. + + + + + 

Bellerophontid(cf.Tetranota sp.) + 

Bellerophontid(cf.Tropidodiscus sp.) + + 

Low_osJJira sp. ? 

Sinuites sp. + '1 
• 

Orthoconic cephalopods,gen.et sp. 
indet. '1 + + ? 



A B C D E F G II I J le L M 

Corals,gen.ct sp.indet. - + 

EncrustinG cora1s,gen.et sp.indet. + + 

FaVQRitcs SI'. + + 

Tcntaculites sp. + + + + + + + + + + 

~.scalaris Schlotheim + 

A1gae,gen.et sp.indet. + + + + 

Hyoli thes sI'. + 
~ 
U1 FRAGMENTAL REMAINS 
'<0 

Cyclocyclopa A + + + + + + + + + + + + 

CycIocyclopa Al + + + + + + 

Cyelocyclopa E + 

CyeIocyclopa F + + + 

CycIocyclopa G + + + + 

Cyclocyclopa G1 + 

Cyelocyclopa H + + 

eye locyel opa J + + + + + + + + + 



A B C D E F a- n I J K L M 

Cyclocyc lopa J 1 + + + + + + + + 

Cyclocyclopa J 1 plurlcolu~~a15 + + 

Cyclocyclopa K + +. - + 

Cyclocyclopa L + + + + + + 

Cyclopentagonopa C + + + + 

Cyclopentagonopa D + + + + + 

Cyclopentagonopa E + + 
~ 
0\ Cyclopentastellatopa A + 
0 

Pentagonocyclopa A '1 + + 

Pentagonocyclopa B + + + + + + 

Pentagonocyclopa C + 

Pentagonocyclopa D + 

Pentagonopentagonopa A + + + + 

Pentagonopentagonopa D + + + + 

Pentagonopentagonopa E + + 

PentagonopentaGonopa F + + 

Hexagonocyclopa A + 

• 



A B C D 1<' .:..:.0 F G H I J K L 1.I 

cf.Bulacrinus basulis (U'Coy) 
of Ramsbottom 1961 + 

li. basal i3 (I.1' Coy) complete arms + 

cf.B.basa11s (M'Coy)arms of 
Ramsbottom 1961 - + + 

Crinoid calyx,gen.ct sp.indet. + + 

Pinnatel + + + + + + + + + 

Pinnate2 + + + + 
A • 
0\ Cirrals + + + + + + + + + + -

Pluricolumnals + + + + + + + + + + + 

Crinoid plates + 

Cystoid plates + + 

Echinoderm plates + + + + + + + 

Ram03e Bryozoan rragmerr~s + + + + + + + + + + + 

Circular bryozoa + + + 

Encrusting bryozoa + 

Coral rragments + 

Lepidocoleus sp.(Platcs) + + + 
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TABLE 8.2 

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

STAGES OFI~I~'Cf.I~~ I~cf I~cf IHorderleY*I~ THE acantha (BancroftJ(~~) d. PU~ .I:lQlriQg~ (BQncrott)~g~n(BancroftJ sp .. 
. CARADOC of Dean 1963 (Banaoft) of Dean of Dean 1960 of Dean 1960 . 

SOUDlEYAN 

HARNAGIAN L '" '" '" '" '" '" '" '" k '" '" '" '" '" '" '" '" \: \: i: \: '" \: \: \: \: \: '" '" '" 

COSTONIAN 

_____________ .'iiiill!!!!II\!I!i!I'l"'!!~"",~!!'1f{~;s.~~~,1{J,"~~~_'.'.A_-
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TABLE 8.3 I 
TO SHOW THE STRATIGRAPHIC DISTRIBUTION OF CERTAIN TRILOBITES AND BRACHIOPODS IlENTlFIED IN FAUNAL 
HORIZON E. GORLLWYN SLATE 

STAGES OF l2!.2.egger.:>liihus et. Sroeggerolithus et. Broeggerolitnus et. BrO[l9fl!arteUa Pafaba5111cus Isolelinid gen. incl. Onniella et. Sericoidea 
THE I harnc.gensis (Sancroft) bfoeg~ (Bancroft) soudl!!y'ensls (Bancroft) minor (Salter) ~isl (Murchlson) ct. p'owlsi (MurchlSon) soudleyensis (Bancroft) abd.itQ 

CARAOOC of Dean 1960 of Dean 1960 of Dean 1960 of WilUams 1963 'I{!II~,!m5' 
-'-'-'-'-1 

LO:-.lGIJILLlAN 

SOVDlEYAN 

HAR.'JAG!AN k < < < < < <r' > ) , > > > > 'I 

COSTON:A.N 

SHROPSHIRE BALA BALA 
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TABLE 8.4 
TO SHOW THE STRATlGRAPHIC DISTRIBUTION OF CERTAIN TRILOBITES AND BRACHIOPODS IDENTIFIED IN FAUNAl 
HORIZON I, GORlLWYN SLATE. 

STAGES OF 
THE 

CARAOOC 

U lONGV1U1AN 

l lONGVllllAN 

SOUDlEYAN 

HARNAGIAN 

COSTONIAN 

Bro~erollthus d'l Broe~oIithus et. I FlexlcolY.!jfle (Reacoly.!!!![!!;/ I et ~y~ I PO{Qbgsilicus I~J~ et. I~J~illl9.. cf. I HoNel!iles 
IirOeOO~oft) ~yenls IBancroftJ et. Jimba Shlrley 1936) . .p'!cn/{!!Qfgi.rullil'Reed 1906) .PJl't{i.M. rorderIW1f'19 ll.ller~s.!g!!J. sp. 
OTlJeQn 1960 of Dean 1960 of Whi\tinQton 1965 of Whittinaton 9>5 . (Muictlison' oreancro 29a Ofl3Qncrolt 19290 

SH1(P.lliIRE BAlA 



~ 

'" U1 

TABLE 8.5 

TO SHOW THE STRATIGRAPHIC DISTRIBUTION OF CERTAIN TRILOBITES AND BRACHIOPODS IDENTIFIED IN FAUNAL 
HORIZON L,' LOWER RHYOLlTlC TUFF UNIT. 

MARSHBROOKW4 

U. LQt..'GVlllIAN 

L. LONQVILLlAN 

S()I.J1EYAN 

STAGES OF 
THE 

CARADOC 

STAGES OF 
THE 

CARAOOC 

U. LONGVlLUAN 

L, LONGVILLlAN 

SOOOlEYAN 

Rhaclorthfs I Sken!dio!de~ ,~omena et I Atract!.lPY9! I Br«;!lgjgrtellg '~.1 , E~onJoP..i I filtyl~ 
~ sp. g~ IJ de C sp. b sulcatg sp. altfrons sp. 
Wllllams 1963 Sowerby) of Williams S6l UOi'coyl . (M'Coy 1851) 

KEY ~A8UNDANT PRESENT BUT RARE 

f lmane'lg dl Oalmanella I OoIerarlhls I Emjectodor'ta 
J2!g, . ct. ~ cf. flon . sp. 

Ban:roftJ Willlams 1963 ~ ofWlRiams \963 

f!ro~lrophia I ReuscheDa 
sp. sp. 

• 



fig. 9.1 STRATIGRAfHY FOR THE OOLWYDDELAN DISTRICT 

A) STRAnGRAPHICAL SEQUENCE 
IN THE MOEL SIABOD (SOUTH I 
SYNCLlNE 

LR 

!.:,::.:.:: ;,;: .GS .. · .. '.:.:::\'~: 
: :', ' :". GB '. : : .... ' . 
. '. '. . .' 

BI STRATI GRAPHICAL SEQUENCE 
IN THE OOLWYDDELAN 
SYNClINE 

LR 

BLACK SlATES 

UPPER RHYOLlTIC 
TUFF FORMATION 

BEDDED PYROCLASTIC 
FORMATION 

LCM'ER RHYOLlTIC 
TUFF FORMATION 

Cl STRATIGRAPHICAL 
SEQUENCE IN THE SOUTH 
EASTERN PART OF THE 
OOLWYDDELAN AREA 

LLEDR 
VALLEY 
TUFF 
FOOvWIQ\I 

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 WILLlAMS AND BULMAN (1931), 

W = WESTERN PART OF THE OOLWYDDELAN SYNCLlNE 85 - BLACK SLATES 
C = CENTRAL PART OF THE OOLWYDDELAN SYNClINE UR - UPPER RHYOLlTIC 

E TUFF FORMATION 
= EASTERN PART OF THE OOLWYDDELAN SYNClINE BP- BEDDED PfROClASTIC 

~BLACK SLATE 

: I : : : 1 :: BEDDED PVROCLASTIC 
:1 I I I FORMATION 

D RHYOLlTlC TUFF 

i.": '::.:-·1 SlLlSTONES/SlA TES 

I_I NODULAR RHYOLlTE 

BASIC TUFF 

466 

FORMATION 
LR - LOWER RHYOLlTlC 

TUFF FORMATION 
LVT- LLEDR VALLEY 

TUFF FORMATION 
GS - GLANRAFON BEDS 



Fig.9.2a 

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

AM 

BELL 

BlCUS 

BIV 

BROEGG 

C.BIC 

CRAN 

CYRTO 

D.M'ULT 

DAL 

D.AnU.N 

DIN 

DOL 

EO 

GAST 

HOLL 

HORD 

HOW 

- Ambonychiaceans 

- Bellerophontids 

- Bicuspina sp. 

- Bivalves, gen. et sp.indet. 

- Broeggerolithus ap. 

- Climaeograptus bieornis (Hall) 

- Craniopsids 

- Croolites sp. 

- Diplograptus multidens (Elles) 

- Dalmanellids 

- Dalmanella sp. 

Dinorthi s sp. 

- Dolerorthis sp. 

- Eoplectodonta sp: 

- Gastropods, gen. et ap.indet. 

- Hollinaceans 

- Horderleyella sp. 

- Howellites sp. 

KJ - Kjaerina ap. 

LEFT Leptaena sp. 

LEPTEST - Leptestiina sp. 

LOPHO - Lophoapirids 

- Macrocoelia sp. 

- Nicolella ap. 

MACRO 

lITC 

O.TRUN 

PABA 

- Orthograptus truncatus (Lapworth) 

- Paracraniops ap. 
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PLEUR 

RAF 

REUS 

RHAC 

SAL 

SER! 

·SKENI 

SOW 

TALL 

TEN 

TRIP 

- Pleurotomariaceans 

- Rafinesguina sp. 

- Reuschella Sp. 

- Rhactorthis ap. 

- Salopia sp. . , 

- Sericoidea Sp. 

- Skenidioides sp. 

- Sowerbyellids 

- Tallinnella ap. 

- Tentaculites sp. 

- Triplesiaceans 
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Fig. 9.2 TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY 
DISTRIBUTION, AND FAUNAL OCCURRENCE TYPE DISTRIBUTION, WITHIN THE 

STRATlGRAPHIC SUCCESSION OF THE SOUTH WESTERN SEQUENCE, SOUTH 
WEST OF DOLWYDDELAN. 

KEY 
I~ "~I BLACK SLATE CLASTS IN HFMOST 

G f'(f PART OF UPPER RHYOllTIC TUFF FORMATION 

_ TROUGH CROSS BEDDING 

~ BLACK SLATES 

UR - UPPER RHYOllTIC TUFF FORMATION 

BP - BEDDED PfROCLASTIC FORMATION 

IS -INTERCALATED SEDIMENTS 

LR - LOWER RHYOLlTIC TUFF FORMATION 

G - GLANRAFON BEDS 
_ RHYOLlTlC TUFF INTERCALATED 

WITHIN THE GLANRAFON BEDS 

NOT DRAWN TO SCALE. . 
THE VERTICAL THICKNESS OF SOME OF' 
THE FOSSILlFEROUS UNITS HAS BEEN 
GREATLY EXAGGERATED. . 

NICOLELLA 

BP 

IS 

IS 

LR 
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KEY TO FAUNAL OCCURRENCE TYPES 

l L?L' .,. ... '" 

~~~l~,;(~ RANDOM VALVE ORIENTATION 
\.)'-!.~ ""'JJ 

.......... '" PLANAR OCCURRENCE TYPE­v-_",_ PREFERRED CONVEX UP 
VALVE ORIENTATION 

~~ ___ PLANAR OCCURRENCE TYPE· 
----~ PREFERRED CONCAVE UP 

VALVE ORIENTATION 

~~~~ PLANAR OCCURRENCE TYPE 
MIXED VALVE ORIENTATION 

~ ~ I OBOllDS IN LIFE POSITION 

~ -LIFE CLUSTERS· 



Fig.9.2 (centJ 
DALMANE LLlD- SOWER BYELLlD 

DALMANELLlD-SOWERBYELLlD 

DALMANELLlD-SOWERBYELlID 

DALMANELLlD-SOWERBYELlID 

DALMANELLlD-SOWERBYELLlD 

DALMANELUD-SOWERBYELLlD 

DALMANELLlD -SOWERBYELLlD 

DALMANELLlD - SJWERBYELUD 

DALMANELlID-SOWERBYELLlD 

DAL MANELlID - SOWERBYELLlD 
( DALMANELLA?) 

DALMANELlID -SOWERBYELUD 

MAJOR MARINE BENTHIC 
COMMUNITY TO WHICH 
ASSEMBLAGE IS ASSIGNED 

s:JNIDALlEOI HOLl (T7S(2l) 

1---":::"':"---1 
DALlSJW INIC (176(1)) 

G 

c:J)W/DAL/KJI HOLl /TALL (175) 

-:";"-,;"~-':;::;'''''' DAl (HOW>DALMAN) I HOll (180) 

G 
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SJW fDAll TENI KJ (173/173AI174/181 (1I1A12 
19GB) 

DALlSCJN/KJ (196/196A) 

DAl/SOW/DIN/REUS/MACRO 1183(2)/1891 
195) 

DAL/ MACRO 1 RAF lAM 1 PARA (186/187) -

DAL 1 PARA! HORD It EP (185) 

MAJOR FAUNAL COMPONENTS OF 
ASSEMBLAGES. DOMINANT GROUP I 
GENUS UNDERLINED. NUMBERS IN 
PARENTHESES REFER TO FIELD 
LOCALITIES. SEE Fig.9.20 FOR KEY 
TO FAUNAl ABBREVIATIONS. 



Fig. 9.3 
TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION 
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION, WITHIN THE STRATlGRAPHIC 
SUCCESSION OF THE SOUTH CENTRAL SEQUENCE. SOUTHWEST OF DOLWYDDELAN. 

G - GLANRAFON BEDS 

cO - GASTROPODS 
(EITHER DISPERSED OR 
FORMING MONOSPECIFIC 
HORIZONS) 

NOT DRAWN TO SCALE. 
THE VERTICAL THICKNESS OF 
SOME OF THE FOSSILlFEROUS 
UNITS HAS BEEN GREATLY 
EXAGGERATED. 

G 

KEY TO FAUNAL OCCURRENCE TYPES 

l ;- ~ 1,,\ 
ll~L'\.~1.. RANDOM VALVE ORIENTATION 
L ... "" ""II.)~ 

--v"',.. PLANAR OCCURRENCE TYPE­
........ "' •.• " ... PREFERRED CONVEX-UP VALVE 

ORIENTATION 
8~~~0 PLANAR OCCURRENCE TYPE­

MIXED VALVE ORIENTATION 

® i~ OOOLlDS IN' LIFE POSITION 

DALMANELLI D -s)WERBYELLlD 

,\ c""l .. LV' '\ to (._~ r-r .......... I. .. /, .. ( 

". "'\. .. '( l'" -", '\ l ...... DAL/TRIP/DIN/SOW/REUS (198/199) 
( \..' I.. '" " "I I.., .... } ( .. I. r'" , '\ 

DALMANELLIO -SOWERBYELLlD 

DALMANEL LID -SOWERBYELLlQ 

1.0 le. I.. __ "''''' J( 

G 

..-...........".~,..... .................... ~ 
QALMANELLlD-SOWERBYELLlD ;:::::::::;::~~~~~:: .Q&/MACRO/KJ (203) 

DINORTHIS 

MAJOR MARINE BENTHIC 
COMMUNITY TO WHICH 
ASSEMBLAGE IS ASSIGNED 

G 

G 
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MAJOR FAUNAL COMPONENTS OF 
ASSEMBLAGES. DOMINANT GENUS 1 
GROUP UNDERLINED. NUMBERS IN 
PARENTHESES REFER TO FIELD 
LOCALITIES. 
SEE Fig.9.2a FOR KEY TO FAUNAL 
ABBREVIATIONS. 



Fig. 9.4 TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION , 
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATlGRAPHIC 
SUCCESSION OF THE CWM PENAMNEN SEQUENCE, SOUTH OF DOLWYDDELAN 

G -GLANRAFON BEDS 

NOT DRAWN TO SCALE. , 
THE VERTICAL THICKNESS OF 
SOME OF THE FOSSllIFEROUS 
UNITS HAS BEEN GREATLY 
EXAGGERATED. 

DALMANELLlD - SOWERBYElLID 

DALMANELLlD- SOWERBYELLlD 

MAJOR MARINE BENTHIC 
COMMUNITY TO WHICH 
ASSEMBLAGE IS ASSIGNED 

G 

G 

G 
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KEY TO FAUNAL OCCURRENCE TYPES 

(,,' ,. 'It (t 

t~!~~ RANDOM VALVE ORIENTATION. 
\. '" ~ , ... 

~~~~ PLANAR OCCURRENCE TYPE­
PREFERRED CONVEX-UP VALVE 
ORIENTATION. 

'V~.....,"'....,/ 

" ..... ,......,"'PLANAR OCCURRENCE TYPE-
MIXED VALVE ORIENTATION. 

~~INTERMITTENT FAUNAL 
~ OCCURRENCE TYPE - THIN 

SHELLY HORIZONS (CONVEX UP 
VALVES) DEFINING THE BASE 
OF TROUGH CROSS BEDDED 
UNITS 

DALlSOW/DIN (205) 

DALlMACRO (208) 

(HOW>DALMAN) 

MAJOR FAUNAL COMPONENTS OF 
ASSEMBLAGES. 
DOMINANT GENUS/GROUP UNDERLINED. 
NUMBERS IN PARENTHESES REFER 10 
FIELD LOCALITIES. 
SEE Fig.9.2a FOR KEY FAUNAL 
ABBREVIATIONS. 



flg.9.S TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION, 
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATIGRAPHIC 
SUCCESSION OF THE SOUTH EASTERN SEQUENCE, SOUTH EAST OF OOL'NVOOElAN 

G 
("IV c..t ( (" .. \. .. ,. ~ '; 

DALMANELlID-SONERBYELlID t~z~"t~~"~~\.~:~';.~, SOW/DAl/KJ/TEN (213) 
(HOWELlITES) ........ ~lH~HC..\ .... ~ ... --

DAl..MANELlID -SONERBVELlI D 
(HOWELLlTES) 

DALMANELLlD -SOWERBVELLlD 

G 

G 

~, .. (. ... ( ,:; Lt. ~(' "I.:'~) DAL/PARA (218) 
DALMANELlID-SOWERBYELLlD "l"'-"'~"''''''''''''''''''''( -

G 

G 

DALMANELlID-SOWERBVELlID ~y.; ~~~l ~~~~ SOWI DAL I PARA (226A) 
(.Ll\.,-(.<..,,=~~~,,- .... "' ..... 

(,,"I (.\ ",l~ (. , "1< 'le ( " 
DALMANELLlD-SOWERSVaUD '.1t~ .. ~~C.';';,G:':(~.!'; DAL/MA~RO/REUS/DIN (226B/227) 

If ¥ lf1 

DINORTHIS 

MAJOR MARINE BENTHIC 
COMMUNITY TO WHICH 
ASSEMBLAGE IS ASSIGNED 

G 

NOT DRAWN TO SCALE. THE VERTICAL 
THICKNESS OF SOME OF THE FOSSIUFEROLG 
UNITS HAS BEEN GREATLY EXAGGERATED. 
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SAlISOWlBlCUS/DAL/DIN (225) 

MAJOR FAUNAL COMPONENTS OF 
ASSEMBLAGES. DOMINANT GENUS/GROUP 
UNDERLINED. NUMBERS IN PARENTHESES 
REFER TO FIELD LOCALITIES. SE~ Fig.9.2a 
FOR KEY TO FAUNAL ABBREVIATIONS. 



Fig.9.5 (cont.) 

G GLANRAFON BEDS 

LV LLEDR VALLEY TUFF FORMATION 

If SKOll THOS 

_ RHYOlITIC TUFF INTERCALATED WITHIN THE GLANRAFON BEDS. 

KEY TO FAUNAL OCCURRENCE TYPES --
Co'lLtl.l!'-
1.~1~"\I.~"\J RANDOM VALVE ORIENTATION 
"'I,.."'~I,.." 

~~~~ PLANAR OCCURRENCE TYPE - PREFERRED CONVEX UP VALVE ORIENTATIGI 

~~:-~PLANAR OCCURRENCE TYPE - PREFERRED CONCAVE UP VALVE ORIENTATION 

::)~:~PLANAR OCCURRENCE TYPE - MIXED yALVE ORIENTATION 

~ "L1FE CLUSTERS" 
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Fig.96 TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNliY DISTRIBUTION, 
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATIGRAPHIC 
SUCCESSION OF THE NORTHERN SEQUENCE, OOLWYDDELAN. 

G - GLANRAFON BEDS 

~ -GASTROPODS 
(EITHER DISPERSED OR 
FORMING MONOSPECIFIC 
HORIZONS) 

NOT DRAWN TO SCALE. 
THE VERTICAL THICKNESS OF 
SOME OF THE FOSSlllFEROUS 
UNITS HAS BEEN GREATLY 
EXAGGERATED. 

DALMANELLlD - SOWERBYELlID 

DALMANELLlD - SOWE RBYELLlD 

DALMANELLlD -SOvVER8YELLlD 

G 

G 

KEY TO FAUNAL OCCURRENCE TYPES 

hL,\", 

:~~~v~::~ RANDOM VALVE ORIENTATION 

""",J-.- PLANAR OCCURRENCE TYPE-PREFERRED 
oJ"-"" CONVEX-UP VALVE ORIENTATION 

~:;::::::~: PLANAR OCCURRENCE TYPE - MIXED 
VALVE ORIENTATION 

® ~~ OBOllDS IN LIFE POSITION 

~~ 
DALMANELlID -SOWERBYELlID ~,,,~ ... " ~~ ~~:~) DALlDIN/TALLlGASTS/SOW (236) 

to. .... ~ ... = '- ( ,( ~ Co , ""","'",' 

MAJOR MARINE BENTHIC 
COMMUNITY TO WHICH 
ASSEMBLAGE IS ASSIGNED 

~x..7~~ ~~~~~ 

G 
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MAJOR FAUNAL COMPONENTS OF 
ASSEMBLAGES. DOMINANT GENUSI 
GROUP UNDERLINED. NUMBERS IN 
PARENTHESES REFER TO FIELD 
LOCALITIES. 
SEE Fig.9.2a FOR KEY TO FAJJNAL 
ABBREVIATIONS. 



Fig.9.7 TO SHON FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTR!BUTION 
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATIGRAPHIC· 
SUCCESSION OF THE MCEL SIABOD (SOUTH' SEQUENCE. 

VERTICAL SCALE 

5 METRES 

-----
LOWER UNIT 

LONER RHYOllT IC 
TUFF FORMATION ( 

KEY TO FAUNAL OCCURRENCE TYPES 

( II '\'1 

\.~~~)~C~ RANDOM VALVE ORIENTATION c.,..::t 

~~-;::: PLANAR OCCURRENCE TYPE­
PREFERRED CONCAVE-UP VALVE 
ORIENTATION 

MAJOR MARINE BE NTHIC 
COMMUNITY TO WHICH 

MAJOR FAUNAL COMPONENTS OF ASSEM3LAGES. 
OOMINANT GENUS/GROUP UNDERLINED. 
NUMBERS IN PARENTHESES REFER TO ASSEMBLAGE IS ASSIGNED 

KEY 

FIELD LOCALITIES. 
SEE Fig.9.2a FOR KEY TO FAUNAL 
ABBREVIATIONS. 

I =1 DIFFUSELY BEDDED CRYSTAL TUFFS 

D SILTSTONES 

~tol AGGLOMERATE (FINING UP) 

• 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 

,7ems, 
SCALE 

b) SYMMETRICAL INFILL PASSING UPWARDS INTO PLANAR LAMINATED SANDS 

SCOUR 

,10 ems, 
SCALE 

cl INFILL OF PLANAR LAMINATED SANDS PASSING UP INTO LOW ANGLE 
CROSS BEDS 

d) INFILL OF SHELLY COARSE SILTSTONE PASSING UP 
SANDS FOLLOWED BY LOW ANGLE CROSS BEDS 

,'ems, 
SCALE 

INTO FINELY LAMINATED 

~j 
ASYMMETRICAL SCOUR 
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,tOems, 
SCALE 



~ 

"" CD 

• 

Fig. 9.9 
GENICULATE BURROWS PENETRATING FINE GRAIN LAMINATED SANDSTONES (LOCALITY 188- SH 70945076- DOlWYDDELAN 

SOUTH WEST SEQUENCE) 

tern. 

! 
SCALE 

EROSION SURFACE 



Fig.9.ID 

A COMPLEX CONVOLUTED BOUNDARY BETWEEN A RHYOLlT IC TUFF UNIT AND AN 
-UNDERLYING SEDIMENTARY 

THE SOUTHERN LIMB OF 
UNIT, IN THE UPPER RHYOLlTlC TUFF FORMATION. ON 

DOLWYDDELAN SYNCLlNE (SH 71965187) THE 

,1"'\ 
..... _----------,,-; .: · . ", ................... · . . . . . . ..... ~ ... . . . . . .):' , ..... 

• • • •• ), ,t,~ . . ~..,,: . ( · . 
... 

....... 
· .. 

• • 
••• "", A ... ·;\ 

. ." J . . ) 
.\ ... _ ... "-: .. ( · . 

• ••••••• (l' • • • • •• ,-­
.,,-.... 'f • • • • • • • ~.1 • ~"', 

••••••• ,..-' '--J_.c. •• ~ •• ",!/ . . . . . . " ---~ 
• • • • • • • • • • •• • • • ............. (7 ..... __ ....... 
• • • • • •••. -v-> .' ................ /' ... ~ .... -

I ....... , .... · . . :.,.: ... ;.,;,. :~ . ~ ,---,- ..... ", 
• • 'J • • • ~ I' , · . . ..... . . · ....... , • • • •••• - • • • • • • • ~tw" •••• :-., ~. • • • • .' ... 

• • •• : : : •• ~,: : : : I~ : : : r;' ~ ~~ . : .... · · : :~::~ 
• • • '''''' .... ..:.1 • • • • \' ~ \...........,--: •• CJ' • • • • • • ., 

• • • • • • • • • • • • I • ••••• ,Q • •••• <1. • • • • .... 
• • • •• • • • •• • • / •••••• " ••• t:::l. • • :-_-.. _-- .... . . . . .... ~. . . . . . . . . . . .............. . ... , '- .:..! .... ~--.............. . • • • • • • ....... , ••••• t-"'--- -......... ~ · . . . . . . . . . . . . . . . . . . . . .. , ' ~ ... ," .., ....... ~ .. 

• • ••• • • ••• • •• • • • •• • • f ~ •• • j' "',~ ~....JIl'",.,. .... ~. · ..... " . . . . . . . . . . . . . . . . . ,. . . , 
:::::: ..... ::::::::: .... ~ :'::1 A 

.• • • • • • • • • • ... • • • • ~J .... ,,~ • . . :~ . (" ..... -... ,.-... . 
• • : : : : • • • • • : • • • : : : • \ " • 1 ~, ,111...... • 

• • \ \. • I .... "'" • • •• •••••••••••••••••••••• , ... t/ ,~-; .... __ •••••• :::: 

• • : : : : : : : : : : : : : : : : • • : : : : : : ::::-:~ 1 : : •• -:-:: : : : : • • • • • ; : : : . . : :. ..:::::::' . . . . . . . . .. . ~ ." ,_.-............::::::: 
• • • • • • ••• 11 •••• -(. • •••••••••••••••• . . . . . . . . . . . . . . . . . . . . . . . . . . 
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KEY 10 ems. D RHYOLlTlC TUFF SCALE 

· .. . . . · .. SEDIMENT · .. . . 
• ------- GRADATIONAL CONTACT 

---SHARP CONTACT 
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Fig.9.12 A MODEL TO EXPLAIN THE AGE RELATIONSHIPS WITHIN THE SNOWDON VOLCANIC GROUP AS DEDUCED FROM 
FAUNAL EVIDENCE 

NORTH TRAVERSE DIRECTION TRAVERSE DIRECTION SOUTH 
~ SOUTHEAST .. 4 SJUTH SOUTHEAST • 

LIMIT OF 
EXPOSURE 

LIMIT OF 
EXPOSURE 

HORIZONTAL AND VERTICAL SCALES EXAGGERATED 

D LfffR UNIT (MOEL S/ABOD SOUTH) 
LOWER . No.I lJ.IlT (NORTHERN AND SOUTHERN 
RHYOLlTlC I LIMBS OF DOLWYDDELAN SYNClINE) 
TUFF 
FORMATION 

~ 
BASAL lJ.IlT (MOEL S/ABOD SOUTHJ 
BASAL UNIT (NORTHERN LIMB OF 
OOLWYDDELAN SYNClINE). 

NOMENCLATURE AND RELATIVE THICKNESS 
OF VOLCANIC UNITS AFTER HCmEUS et al1!173 

r:rr"".l NTERCAlATED SEDIMENTS BETWEEN;-
i::~r~r:) a)UNITS I AND 2 OF THE LOWER RHYOllTlC TUFF 
.. , .. :.: ... :.:::. FORMATION ON THE NORTHERN LIMB OF THE 

DOLWYDDELAN SYNCLlNE. 
bJUNIT 1 AND THE BEDDED f'YROCLASTlC FORMATION 

ON THE SOUTHERN LIMB OF THE DOLWYDDELAN 
SYNCLlNE. r':''':::] INTERCAlATED SEDIMENTS BETWEEN THE BASAL 

·~::~:.1}.:;::. UNIT AND UNIT I OF THE LOWER RHYOllTIC TUFF 
.:>.:.:: .. :":-: FORMATION. -



Table 9.1 

To show the areal distribution of fauna within the 

Dolwyddelan district. 

+ _ present - = absent 

Key to areas. See also figs.9.2-9.7 

sw - South western area 

GB ~ Glanrafon Beds 

SVG - Snowdon Volcanic Group 

BS - Black Slates 

SC - South central area 

(all sampled horizons are within the Glanrafon 

Beds) 

CP - Cwm Penamnen area 

(all sampled horizons are within the Glanrafon 

Beds) 

SE - South eastern area 

(all sampled horizons are within the Glanrafon 

Beds) 

_ Northern area 

(all sampled horizons are within the Glanrafon 

Beds) 

MSS - Moel Siabod (South) area 

(all sampled horizons are from intercalated 

siltstones between the upper and lower units of 

the Lower Rhyolitic Tuff Formation) 
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Si.v SC CP SE N MSS 
GB SVG BS 

Bancroftina sp_ + + + ? + 

Bellimurina incommoda + Wi11iams 

Bellimurina Sp. + 

Bellimurina Sp. + (immature) 

BicusE1na sEiriferoides 
(M1Coy) .- + 

B.cf.s11r1fero1des 
nI' Coy at: Williams 1963+ + + + 

B.cf.subauadrata 
V7i11iams of Williams + 
1974 

B1cus:e1na sp. + + 

Brachiopods, gen. et sp. + + indet. 

Brachiopods-immature 
Genus A + 

Genus B + 

~stronema Ee£Elexa 
W~11iams + + + + 

cf.Caero121aecia sp_ ? + + 

Craniopsids + + + + + + 
Cremnorthis Earva 
Wii1iams + 

Cremnorthis sp_ ? 

Dalmanella cf. 
noruerle~ensis(Whittington) 
at: Bancro!t 1945 , + 

D.cf.1nd1ca Whittington + 
of Bancroft 1945 + 

~.aff.1eEta (Bancroft) 
of Bancroft 1945 (now = + 
D .1nd1 ca ~1h1 ttington) -
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sw SC CP SE N MSS 
GB SVG BS 

D.cf.1epta (Whlttington) 
of Bancroft 1945 (now = + + + + + + 
~.indica vlhittington) 

D.cf.salo12iensis 
Wl111ams of wil1iams + 
1974 

Dalmanella sp. + + + + + + 

Dalmanel1ids + + + + + + + 

Dalmane11ids - immature +' + + + + + 

Dinorthi s benrynensl s 
(Vihlttington ) + + + + 

D.cf.berii¥OensiS 
"(Vlhi tting on) 01 + + + + + 
Williams 1963 

D.cf.be£W1iensis 
innsta i 1Iams of + + + wi lams 1963 

D.(P.)cf.robusta Bancroft 
of ~ancroft 1945 (now = + 
f.robusta Bancroft) 

Dinorthls sp. + + + + + 
!l. sp. - immature + + + + 

Do1erorthis duftonensis 
+ proilxa Wii11ams 

D.cf.duftonensis prolixa 
W'1111ams of' V1illiams + 
1963 

D. cf. tenuicostata \V1111ams 
of 111111Iams 1955 + 

Do1erorthis sp. + + + 
Enteletaceans + 

Eoplectodonta cf. 
rhombica (MICoy) of + 
Williams 1963 

E0121ectodonta sp. + + 
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sw sc CP SE N MSS 
GB SVG BS 

cf. EostroEheodonta sp. + 

Glyptorthis sp. '/ '/ 

Gunnarella sp. + 

Harknesselllds + 

Harknessell1ds-immature - + 

Hedstroem1na fragl1is 
Baneroft + 

H.ef.fragilis Baneroft 
of Baneroft 1929a + 

tl.parva Baneroft + 

H.ef.robusta Baneroft 
of Baneroft 1929a + 

Hedstroemina sp. + 

He sEerorthis sp. + 

cf. Heterorthls 
retrorsis~ria (MtCoy) of 
wi11iams 1963 - + 

Heterorthls sp. '/ 

Horderle~ella aff. 
~ca~a ancroft of + 

croft 1928b,1945 

H.ef.plieata Bancroft 
of Baneroft 1928b,1945 , + 

Horderle~ella sp. + + + + + 

Howellites ef.antiguior 
(M i Coy) of ''l111iams 1963+ + + + + 

H.ef.striata Baneroft of 
~anerof~ 1945 and W111iams 
1963(now = H.striatus) + + -
H.ef.ultima Baneroft of 
~anerof~ 1945 and W1111ams 
1963(now = li.ultimus) + + + 

Howel11tes sp. + + + + + + 
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5\'[ se CP SE N MSS 
GB SVG BS 

Inarticulate brachiopods, 
gen.et sp.1ndet. + + + 

Kiaromena cf.kjerulfi 
(HoltedahJ.) of t'/illiams + 
1963 

+ 

Kiaromena sp. + + 

~aerina cf'i!hartita 
alter) of croft + 

1929a 

K.cf.hedstroemi 
~croft of Bancroft + 
1929a 

K.cf.horderlevensis 
~ancroft of ~ancroft + 
1929a 

~.jonesi Bancroft + + + 
K.cf.donesi Bancroft 

+ + of Bancroft 1929a 

K.cf.~BanCroft of 
+ l!ancro 929a + 

g,1aerina sp. + + + + + + 
~. sp. - immature + + 
Kj erulfina sp. + + 

Lel!aena Cf.ru~osa 
Da an of S~je dnaes 1957, 
Havlicek 19 7 and + 
Mitche11 1977 

1. salopiensis "/illiams + 

L.cf.sa1opiensis + 
~il1iams of wIIIiams 1963 

+ 

1.ventricosa Wi11iams + 

L.cf.ventricosa Wi11iams 
of WiIliams 1963 + 

Leptaena sp. + + + ? + 
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sw sc CP SE N MSS 
GB SVG BS 

cf.Leptaena Sp. + 

Leptaenids + 

Le testllna ~ 
Wh1tt1ngton + ? + 

Lingule11a sp. ? 

Macrocoel a expansa 
J.de C.Sowerby) + + + + + 

M • cf. e,292ansa 
TJ .de C.Sowerby) of 
Wi11iams 1963 + 

~.cf.prolata W111iams 
of Wi11iams 1963 + + + 

MacroCQelia ap. + ? + + 

Macro~oeJ.~!! sp.-
immature + + + -
N1colell!!: acton1ae 
obese. Wil11ams + 

N1coJ.ella ap. ? ? - '1 

cf .N1colell!! sp. + 

Obo11da,gen.et ap. 
1ndet. + + + - + 
Obo11ds,gen.et sp. 
1ndet.(1n l1fe pos1t10n)+ + + 

Onniella cf.soud1eyens1s 
(Bancrott) of Wil11ama 
1963 + 

Onn1ella sp. + + + + 

Ort he:mbon1tes ap. + + + 

ct.Orthambon1te§ ap. + 

Orthida,gen.et ap. 
1ndet. + + + 

O~oI21ec~a Bp. ? 
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sw SC CP SE N MSS 
GB SVG BS 

Paracraniops sp. + + + + 

cf.Paracraniops ap. + + 

Paterula ap. + + + 

cf.Petrocrania ap. + 

cf.Plaesiom.vs ap. + + 

Platystropb.ia ap. ? ? 

Plectambon1taceana, 
gen.et ap.indet. + 

Plectorthis ap. + 

Plectorthids + 

Pseugo~ing~a sp. (in 
lite position) + 

PI'otofYsa ef.diversa 
{Reed at Williama 
1962 + -
Raf'inesoqina ap. + + + + 

Reu§~h~l~~ 
horgerle;y;ens.s 
Banerof't + + + 

i·cf.gorgerleyen§i§ 
Bancroft of Bancroft 
1928 and W111iams 1963 + + 
R·cf·border.eyens1s 
earinata Williams of' 
Williams 1974 + 

R·cf.horder.eyens1§ 
undu.atA Wi11iams of 
Willlams 1963 + 

Reuschella, sp. + + + + + + 

B..sp.-immature + 

cf.&,ap. + 
I 

Bhag~e£~n~§ gr~s§A 
W111iams + 
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sw se CP SE N MSS 
GB SVG BS 

Strophomenids,gen.et 
ap.indet. + + + + + 

Tr1ples1aceans,gen. et 
ap.indet. + + + + + + 

A;trasc;to12:£se sp. + 

Asaphid (enrolled), 
gen. et ap .indet • + 

Br2e~e;o11:thu§ cf. 
broeggeri (Bancroft) 
of Dean 1960a + 

~.nicaol§2n~ (Reed) + 

~.ct" .niChOgS:Oni (Reed) 
of Dean 19 2 + + 

B.Cf.§ou~e:£eD§~§ 
\Bancrof~ot" Dean 
1960a + 

~£oeSi~£21~~h~s ap. + + + + + + + 
B.sp.(with long genal 
~1ne) + 
B.sp.(Group 2-Dean 
1960a) + + + 

11.sp. (Group 3-Dean 
1960a) + + -
n..ap .-immature + 

Bro~~a~;te.,a 
bi§U1Ca;ta (M Coy) + + + 
~.Cf.bi§Ul~ata (M'Coy) 
of Dean 19 1 + 

~.m1nor (Salter) + + + + 

B£ongniar;tella SPa + + + + + 

~.sp.11brigenae + 

~.sp.thorac1c segments + + + 
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sw SC CP SE N MSS 
GB SVG BS 

Calymene ap. (a.l.) + + + + + 

CalYmene ap.11br1genae + + + 

Crypto11th1nes,gen.et 
sp.1ndet. + 

Cybella sp. ? 

~coroproteus ap. + + + + 

ESion1yPS a11trons 
{M Coy + 

Estoniops ap.libr1genae - + 

Flexicatymene caractac1 
(Salter + 

Z.cf.9aractac~ (Salter) 
of Wh1tt1ngton 1965 + + 

Z.plan1marg1nata (Reed) + + + 

~.aff.p~an~ma~S1n~~ 
Reed)of Wh1tt1ngton 

1965 + 

t·ef.~lanimar~~ta 
Reed of Wh1tt1ngton 

1965 + - + 

cf.Z.~l;~ma£g~n;~a 
(Reed of Wh1tt1ngton 
1965 + 

lle~1ga.Yme~ ap. + + + + 

f=. (Reacat:vmen;) 11mb, 
Sh1r1ey + 

Z. (I.) ef .11mba(Sh1rley) 
of Wh1tt1ngton 1965 + 

1i::~:!;=gy ap. + 

Illaenus dav1s1(Salter) - + 
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~ so OP SE N MSS 
GB SVG BS 

Illaenids,gen.et Sp. 
1ndet. + 

Isote11n1ds,gen.ind.cf. 
powisi (Murchison) of 
Wh1tt1ngton 1966 + -
Isote11n1ds,gen.et Sp. 
indet. + + + + 

Isotelinid 11br1genae + + + 

Isote11nid thoracic 
segments + + 

fioucek1a apiculata 
M*Coy) + + + 

Klogcek1a ap. + + ? + + 

Lichids,gen.et sp. 
indet. + + 

Otar1on sp. '1 '1 - '1 

ta;r;:fi!:b!§ll.!~!r1§ pg1!l§l 
Murch1son + + + 

~.cf.P0w1§1 (Murch1son) 
librigenae of Dean 
1963a + -
Parabas!l!cus ap. + + 

f. sp .11 brigenae + 

flatYltchS§ ngdulOS!r1S 
M'Coy + 

Proet1ds,gen.et ap. 
1ndet. + + + + 

Proetid libr1genae + + + 

Pseudosphaerexochus sp. '1 

Pygidia.,gen.et sp. 
indet. + + + + 

Thoracic segments + + + + + + 
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sw se ep SE N 14SS 
GB SVG BS 

Trinucleids,gen.et 
sp.indet. + + -
Aechminids, gen. et 
sp.indet. + -
Dilobella ap. + + + 

Drepanell1ds, gen. et 
sp.1ndet. + 
Granulose ostracodes, 
gen.et sp.indet. + + 
Hol~1naceans,gen.et 
sp.indet. + + + 
Ostracodes,gen.et ap. 
indet. + + - + -. + + -
Pitted ostracodes, 
gen.et ap.indet. + 

Primit1a sp. 'I -
Quadrijugator1ds,gen. 
et sp.indet. + + + + + 

S1gmoops1S sp. + 

S1gmoops1d 
(S1gmobolb1na: ap.) 'I 

Smooth oatracodea,gen 
et sp.indet. + + + 
Tall100ella sp. + + + .~ + -
Tetradella ap. + 

Tetradel11ds,gen.et 
sp.indet. + 

Ulrichia sp. + 

Zygob°lbo1des sp. , 
cf.Allonchyi§ sp.of 
Cox et al.1969 + 

Ambonychiaceans + + + 
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SVI SC CP SE N MSS 
GB SVG BS 

Bivalves,gen.et sp. + + + + indet. 

Modiomorphids 
(Modiolo£sis sp.) ? 

Mod1omorph1ds,gen.et 
+ + + sp.indet. 

Nuculoids,gen.et sp. 
+ indet. 

Nuculaceans,gen.et 
+ sp.indet. 

Nuculids,gen.et sp. 
+ indet. 

Praenuculids,gen.et 
+. sp.indet. 

Pterine1ds 
sp. ) ? (Palaeo:eteria 

Pterine1ds,gen.et sp. 
indet. + 

Pter1omorphians,gen. 
+ et sp.indet.· 

S1m11odonta sp. ? ? 

cf.Vlasta sp.of Cox 
+ et al. 1~69 

Bellerophont1ds,gen. 
+ + + + et sp.indet. 

Clathrospira sp. + 
Cyclonema sp. + 

9yrtolites sp. + + + 
'Donaldiella sp. + 

Eotomar11ds 
? (ClathrosEira sp.) 

Gastropods, gen. et sp. 
+ + + + + + indet. 
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sw se CP SE N MSS 
GB SVG BS 

Gastropods-1mmature + 

Lesuerilla ap. + 

Lophosp1ra sp. + 

cf .Lophosp 1ra ap. + 

Lophosp1r1ds, gen.et 
sp.1ndet. + + + 

Murchlsonla ap. - . + 

M. (Hormotoma) ap. + 

Murch1aoniaceana, gen. 
et ap.1ndet. '1 

Pleurotomar1aceans, 
gen.et sp.lndet. + + + 

Reudemann1a sp. + 

Slnu1tea ap. + + 

~l.~~~ritap~g§ b1cornla (Hall) + 

~lIt°fe1aP:tus muit1dena (Elles) + 

or:tb~ffa~:t~§ truncatusLapworth) + 

Orthoconic cephalopods, 
gen.et ap.1ndet. + 
Corals,gen.et ap. 
lndet. + 
Fayos1tes ap. + + + ? + 
Algae, gen. et sp.1ndet. + 

Te~i!sgJ.1te§ §"al.a£~§ 
Schlothe1m + 

'l'en:tacul1:te,J. ap. + + + + + + 1-

FRAGMENTAL REMAINS 

Cyclocyclopa A + + + + 1- + + 
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sw SC CP SE N }tSS 
GB SVG BS 

Cyclocyclopa A. 
plur1columnals + + 

Cyclocyc:lopa Al + + + + 

Cyclocyclopa Al 
plur1columnals + 

~clocyclopa B + + 

Cyclocyclops C + + 

C'yclocyclopa D + + + 

C'yclocy-clopa D 
pluricolumnals + 

eyclocyclops E + + + + + 

Cyclocyclopa E 
plur1colt1lIll'l8ls + 

eyclocyclopa F + + 

Cyclocyclopa F 
plur1columnals + 

Cyclocyclopa G + + + + -
eyclocycl opa Gl + + + + 

Cyclocyclopa H + + + + 

eye-locyclopa J + + + + + + 

Cyclocyclopa J 
plur1colwnnals + 

Cyclocyclopa J 1 + + + + + 

Cyclocycl opa K - + 
Cyclocyclopa L + + 

Cyclocyclopa M + 

Cyclocyclopa N + + 

Cyclopentagonopa A + + + + + 

C~clopentagonopa B + + + + 
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sw se OP SE N 14SS 
GB SVG BS 

Cyclopentagonopa B 
pluricolumnals + 

Cyclopentagonopa e + + + + 

Cyclopentagonopa D + + 

Cyelopentagonopa E + 

Cyclotristellatopa A + 

CyclopentastellatopaA + + 

Pentagonocyclopa A + + + + + 
Pentagonocyclopa B + + + + + 
Pentagonocyclopa Bl + 

Pentagonocyclopa C + + 

Pentagonocyclopa D + 

Pentagonocyclopa E - + 

Pentagonocyclopa F + 

Pentagononentagonopa A + + 

Pentagonopentagonopa B + 

Pentagonopentagonopa C + 

Pentagonopentagonopa D + + + 

Pentagonopentastell-
atopa A + 
Pentagonopentastell-
atopa B + + 

Pentagonopentastell-
atopa D + 

Pentastellapentas-
tellatopa A + + 

Hexagonocyclopa A + + 

Hemicyclocyclopa A + 
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sw SC CP SE N MSS 
GB SVG BS 

Calyx cf. Balacrings 
basalis (M'Coy) of 
Ramsbottom 1961, + 

Calyx ct.~rot~~o~rinus 
sp.of Ramabottom 1961 + 

Crinoid calices,gen.et 
sp.indet. + 

Crinoid arm,gen.et ap. 
indet. + 

Cirrals + + + + + + 

Pinnate1 + + + + + + 

l?innate2 + + + + + 

Articulated pinnates + 

P1urico1umna1s + + + + - + 

Crinoid plates + 

Rhombiferan plates + 

Rhombiferan pore 
rhombs + 

Diploporite plates + 

Cystoid plates + + + 

cystoid pore rhombs + 

Ech1noderm plates + + + + + + 

Ramose Bryozoan 
fragments + + + + + + + 

crircular bryozoa,gen. 
et sp.indat. + + + + + + 

Encrusting bryozoa,gen. 
et sp.indet. + - + + 

Bryozoa,gen.et sp. 
indet. + 
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ffi'1 SC CP SE N MSS 
GB SVG BS 

Algae Incertae Sedis 
(Rhodophyceae ? -
Johnson & Konishi 1959) - + 
cf.nas1Porella norvegica 
Hoeg 0 Johrison 1952 
Dasycladacean algae, cf. 
Mast0hrira sp. Eichwald - + 
of Jo son 1952 

Calcareous anastomos1n! 
algae (Solenopora sp.? -, + 

Algal fragments, gen. et 
+ sp.1ndet. 

Clcloclstoides sp. + + + 
Lepidocoleus sp. + + + + + + + 
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\0 
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TABLE 9.2 
TO SHOW THE STRATIGRAPHIC DISTRIBUTION OF CERTAIN BRACHIOPODS AND TRILOBITES IDEmlRED AT 
LOCALITIES 210; 214/216 ;211/212 A,B/215/2Tl;213. S.E. SEQUENCE I DOLWYDDELAN. 

STAGES OF I Dalmanella et. Il-foNellites d. Kjaerna Brongniartella I Flexicaly'mene d'l E.Leximlymene I Kloucekia 
THE ~ta (Bancroft) ant~ (M'~) jQnesi minor (Salter) caractaci (Salted of Rlanimarginata gp-iculata 

CARAOOC of Bancroft 1945 otW,Uiams 1963 Bancroft Whittington 1965 (~) (~Cov) 

UPPER 
L()\lGVllJAN 

LOWER 
LONGVILlIAN t "\ "\ "\ "\ "\ "\ 1\ 

SOLOlEYAN 

BAlA 8AlA SOUTH 
SHROPSHIRE 



Ul 
o 
o 

TABlE 9.3 
TO SHOW THE STRATIGRAPHIC DISTRIBUTION OF CERTAIN BRACHIOPODS AND TRILOBITES IDENTIFIED AT LOCALITIES 
1731173 A 11741181 (1I1AI2J1196B; 180;175 S.w. SEQUENCE, DOLWYDDELAN. 

STAGES OF 
THE 

CARAOOC 

UPPER 
LONGVILUAN 

LOWER 
LONGVlllAN 

SOlOLEYAN 

STAGES OF 
THE 

CARADOC 

UPPER 
LONGVILLIAN 

LOVIER 
LONGVIWAN 

SOUCl.EYAN 

!S~ cf. /lSjaerina cf. IlSjgeri.rn cf. 1~~rinQ cf. I BrQ~geroljthus 
!llP-Jrtita (Salter) hedstrQemi Bancroft ~SI Sancroft !m;L Bancroft et. ndlolsoni (Reed) 
of Bancroft m9a of Bancroft 1929a of Bancroft 1929a of Bancroft 19290 of Dean 1962 

Oecorooroteus et. 
calvus (Whittard) 
OtOWens 1973 

BALA 

Flex}cQI~ I KI~cekia f Pa(~bstsilicus 
~anlmQrg/nutg .gR[culata !¥lWISI 

eed) (M'C"I) IMurchison) 

BALA SOOTH 
SHROPSHIRE 



Fig. 10.1 THE STRATIGRAPHY OF THE LLYN COWLYD AREA 

LOWER CRAFNANT 
_ VOLCANIC FORMATION 

MARIAN MAWR 
MUDSTONE 
FORMATION 

PEN-lLITHRIG-Y-WR.AcH 
SILTSTONE FORMATION 

LAHARIC BRECCIA 

LLETHR GWYN 
SANDSTONES 

....... 

~I!f~ 

...... 
ARKOSIC QUARTZITE 17-7"7"?""T.""J~",""",,",~ 

AOWYON OWEN BEDS 

MULTJPLICAIA SAND-
STONE RHYO 

AGGLOMERATE 

TUFFACEOUS 
SANDSTONES 

~~~----------

ADAPTED FROM DlGGENS AND ROMANO (1968) 
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CRAFNANT 
VOLCANIC 
GROUP 

LLYN COWLYD 
SANDSTONE 
FORMATION 

KEY -
• MUDSTONE 

~SlLTSTONE 
F:;:,:·:-:] SANDSTONE 

VERTICAL SCALE 

lmm.=lOm. 

B'M.CH COWLYO 
SANDSTONE 

: FORMATION 



Fig 10.2 PART OF THE STRATIGRAPHY OF THE AREA WEST OF BETWS-Y-COED 

KEY 

VERTICAL SCALE lmm. = 2m. 

CRAFNANT 
VOLCANIC 
GROUP 

CARNEDDAu 
GROUP 

~lIMESTONE~ 

(/\~~ VOLCANIC TUFFS 

_ BLACK FINE GRAINED CLEAVED SILTSTONES 

D SILTSTONES I SANDSTONES 

MIDDLE CRAFNANT 
VOLCANIC FORMATION 

LOWER CRAFNANT 
VOLCANIC FORMATION 

SOOm. (approx.) 

MCT-MIDDLE CRAFNANT VOLCANIC FORMATION 
LCT - LOWER CRAFNANT '/OLCANIC 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 
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fig. Xl.3 THE SEQUENCE AND STRATIGRAPHICAL RELATIONSHIPS IN THE AREA 

EAST OF BEDDGELERT. 

SNOWDON VOLCANIC GROUP 

MBS = MIDDLE BASIC SERIES 
>1000' 

LRT = LOWER RHYOLlTIC TUFF 
(= UPPER LAPILLI TUFF) 

500'- 900' 

LOB = LLYN DINAS BRECCIAS 
o - 500' 

MLT = MIDDLE LAPILLI TUFF 
o - 600' 

LLT = LOWER LAALLI TUFF 
100'- 600' 

GLANRAFON BEDS 

UG = UPPER GRITS 
0-1200' 

US = UPPER SLATES 
0-750' 

MG = 

LS = 

LG = 

MIDDLE GRITS 
0-1000' 

LOWER SLATES 
2300' 

LOWER GRITS 
> 1500' 

KEY -
III BASIC TUFFS~ LAVAS 

AND AGGLOMt.RATE 

• RHYOLlTIC TUFF 

h:r?·:~1 SANDSTONE 

~SILTSTONE 

DSLATE 

MAIN SEQUENCE 

v 

EASTERN SEQUENCE 

:!·ik(\;:y.~:\~:·;~·?Y 

-1IIIIIIIII1IIlIIlIII LL TUFF 

cs 

r.:-.--:-'-:~~-:-r-:":"I":":"':":""I'~"""'-- - - - - -: 
;?~/~~~::.~.~.~J.\~:ti~<:~{~.\~\ I 

NOT DRAWN TO SCALE 

NOT DRAWN 
TO SCALE 

CS = CROESOR SLATES 
4000' 

RELATIONSHIPS, NOMENCLATURE AND 
THICKNESSES ADAPTED FROM BEAVON (1963) LL TUFF = LLYN LLAGI TUFF 

0-40' 
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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 

DALMAN - Dalmanel1a sp. 

DIN . - Dinorthi s sp. 

GAST - Gastropods, gen. et sp.indet. 

HOLL - Hollinaceans 

HOW - Howe11ites sp. 

KJ - Kjaerina sp. 

LEFT - Lentaena sp. 

LEPTEST - Leptestiina oeniki (Whittington) 

LESU - Lesueri11a sp.-

MACRO - Macrocoe1ia sp. 

me - Nico1ella cf. actoniae obesa Williams of 

Wil1iams 1963 

NUC - Nuculoids, gen. et sp.indet. 

ORTH - Orthambonites cessata Williams 

PARA - Paracranions sp. 

PROTO - Protoz:vga cf. diversa (Reed) of \/i11iams 1962 

RAF - Rafinesguina sp. 

REUS - Reusche11a sp. 

ROSTRI - Rostricel1u1a soarsa Wi11iams 

SERI - Sericoidea sp. 

SKENI - Skenidioides costatus Cooper 

SOW - Sowerbyellids 

TALL - Tallinnella sp. 
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TEN - Tentaculites sp. 

TET - Tetradella sp. 

TRIP 
CBICUS) - Triplesiaceans (Bicuspina sp.) 
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5g.10.4 TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION 
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATlGRAPH!C 
SUCCESSION IN THE LLYN CONLYD AREA. 

NOT DRAWN TO SCALE. 
THE VERTICAL THICKNESS OF SOME 
OF THE FOSSlllFEROUS UNITS HAS 
BEEN GREATLY EXAGGERATED. 

DAlMANELLID­
SOWERBYELLlD 

DALMANElllD -
SOWERBYELLlD 

DALMANELlID­
SOWERBYELLlD 

lG 

LG 

\.,\,,'t-,-:",' SOW 1 REUSI DALlTEN (170/172) 

'§Q!fIDALlGAST IHOLL (166/166A/166B) 

.§QY!/DAL/GAST /TEN (163) 

MMANELLlD- 177~~~~~ 
SOWERBYELLlD 

MAJOR MARINE 
BENTHIC COMMUNITY 
TO WHICH ASSEMBLAGE 
IS ASSIGNED 

DINI MACROISiJW IGAST (t58/158A/159/159A) 

MAJOR FAUNAL COMPONENTS OF ASSEMBLAGES. 
DOMINANT GENUSI GROUP UNDERLINED. 
NUMBERS IN PARENTHESES REFER TO FIELD 
LOCALI TIES. SEE Fig.l0k FOR KEY TO FAUNAL 
ABBREVIATIONS. 
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Fig.tO.' (coot.l 

.!$ll 

~ SILTSTONE 

o SANDSTONE 

A.,YW PEN-LLITHRIG-Y-WRACH SIL1STONE FORMATION 

LCSF LLYN COWLYD SANDSTONE FORMATION 

BCSF BWLCH COWLYD SANDSTONE FORMATiON 

_ RHYOlITIC TUFF 

~ LAHARIC BRECCIA 

LG LLETHR GWYN SANDSTONES LCSF 

~ ARKOSIC QUARTZITE 

AO AOWVON OWEN SEDS 

MS MULTIPLlCATA SANDSTONE 

RHYOUTIC AGGLOMERATE BCSF 

TS TUFFACEOUS SANDS TONES 

KEY TO FAUNAL OCCURENCE TYPES 

~~~0 PLANAR OCCURRENCE TYPE - MIXED VALVE ORIENTATION 

--""'-'" _,-"""v PLANAR OCCURRENCE TYPE -PREFERRED CONCAVE UP VALVE ORIENTATION 
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Fig.Xl.5 TO SHOW FAUNAL COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION, 
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATI-
GRAPHIC SUCCESSION IN THE BETWS-Y - COEO AREA. 

NOT DRAWN TO SCALE. 
THE VERTICAL THICKNESS OF 
SOME OF THE FOSSILlFEROUS UNITS 
HAS BEEN GREATLY EXAGGERATED 

NK:OLELLA 
SKENI/NIC/PROTO/DALISERI IORTH I LEPTEST (243/244) 

NICOLELLA SKENII TALLI TEN/SERI/DAL (DALMAN>HOWI/SOWINICI 
~=:.=::,~~~ REUS (245/245/247) 

DALMANEWD­
SOWERBYEWD 
(HOWELLlTES) 

CG 

~/SOW/OAL (HOW>DAlMANl/lESU (240/241) 

DALMANELlID -
SOWERBYEWD ~~~~~ TALL/DALlTET (23B) 

OAlMANElLlD -
SOWERBYELlID DAL/SOW (2391 

BIVALVE 
POPULAT ION OF 
THE ()\INIELLA 
COMMUNITY 

.... 1iIiIiI1Iiiiit TAlL/BIV I NUC (242) 

MAJOR MARINE 
BENTHIC COMMUNITY 
TO WHICH ASSEMBLAGE 
IS ASSIGNED 

MAJOR FAUNAL COMPONENTS OF ASSEMBLAGES. 
DOMINANT GENUS/GROUP UNDERLINED. 
NUMBERS IN PARENTHESES REFER TO FIELD 
LOCALITIES. 
SEE Fig.XlJ.aFOR KEY· TO FAUNAL ABBREVIATIONS. 
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Fig.tl.5 (cant.) 

KEY 

If V SKOLlTHOS 

~ PLANAR BEDDING 

_ RIPPLE DRIFT 

_ TROUGH CROSS BEDDING 

VOLCANIC TUFFS 
~~~ 

_ BLACK FINE GRAINED CLEAVED SILTSTONE 

D SANDSTONES I SILTSTONES 

LOWER TUFF OF THE MIDDLE CRAFNANT VOLCANIC FORMATION 

UPPER TUFF OF THE LOWER CRAFNANT VOLCANIC FORMATION 
~~ ... 
_ 'LIMESTONE-

: ~'LCT2' MIDDLE TUFF OF THE LOWER CRAFNANT VOLCANIC FORMATION 
I , _, 

_ tIMESTONE· 

IS INTERCALATED SEDIMENTS 

CRAFNANT VOLCANIC FORMATION 

CG CARNEDDAU GROUP (SANDSTONES I SILTSTONES) 

KEY TO FAUNAL OCCURRENCE TYPES 

~~ ~~ PLANAR OCCURRENCE TYPE - PREFERRED CONVEX - UP VAL'v1: ORIENTATION 

~X8~ PLANAR OCCURRENCE TYPE - MIXED VALVE ORIENTATION 

~ 080LlDS IN Lt FE POSITION 
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Fig.IO.S TO SHON FAUNA!.. COMPOSITION AND DISTRIBUTION, COMMUNITY DISTRIBUTION. 
AND FAUNAL OCCURRENCE TYPE DISTRIBUTION WITHIN THE STRATlGRAPHIC 
SUCCESSIONS IN THE AREA EAST OF BEDOGELERT. 

KEY 

MLT - MIDDLE LAPILLI TUFF 
LLT - LOWER LAPILLI TUFF 
UG - UPPER GRITS 

P'777.I SrLTSTONES WITHIN 
ruLJ THE UPPER GRITS 

KEY 

{
~BREcaA 

bT~~s ~ SILTS TONES 
BRECCIAS 

IDIIIIIIlJ RHYOLlTlC TUFF 

NOT DRAWN TO SCALE. 

P777J SILTSTONES WITHIN 
~ THE UPPER GRITS 
UG - UPPER GRITS 

THE VERTICAL THICKNESS OF 
SOME OF THE FOSSIUFEROUS 
UNITS HAS BEEN GREATLY 

GAREG BENGAMI EXAGGERATED 

LLYNAU CERRIG Y MYLLT HAFOOfODBRITHION 

PALMANELLID·'~~..250..::.oi:...i!!S.~~ 
SOWER8Y8.1ID 

DINORTHIS 

MAJOR MARINE 
BENTHIC COMMUNITY 
TO WHICH ASSEM3lJGE 
IS ASSIGNED 

MAJOR MARINE 
MAJOR FAUNAL BENTHIC COMMUNITY 
COMPONENTS OF TO WHICH 
ASSEMBLAGES. ASSEMBLAGE IS 
OOMINANT GENUS ASSIGNED 
IGROUP UNDEPilNED. 
NUMBERS IN 
PARENTHESES 
REFER TO FIELD 
LOCALITIES. 
SEE Fig. 'O.4a FOR 
KEY T(J FAUNAJ. 
ABBREVIATIONS 

KEY TO FAUNAL OCCURRENCE TYPES 

,.,,,, "11.' 
~"r."~''\.~~j' RANDOM VALVE ORIENTATION 
'"'~"" c.'" 

;(~~ PLANAR OCCURRENCE TYPE - MIXED VALVE ORIENTATION 

MAJOR FAUNAL 
COMPONENTS OF 
ASSEMBlAGES. 
OOMI'IANT GENUSI 
GROUP lNJERLINED. 
NUMBERS IN 
PARENTHESES 
REFER TO FIElD 
LOCALITIES. 
SEE Fig. '0.1.0 FOR 
KEY TO FAUNAL 
ABBREVIATIONS. 

~~~~ PLANAR OCCURRENCE TYPE - PREFERRED CONCAVE - UP VALVE rnlENTATlON 
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Fig.10.7 TO SHOW A SERIES OF CROSS BEDDED AND PlANAR BEDDED FINE 
SANDSTONES I COARSE SILTSTONES, PENETRATED BY A SINGLE SKOLlTHOS 
BURROW, AT LOCALITY 241 (SH 78635588) S)UTH WEST OF BETWS-Y- COED 

17 
ems. 

= 

I 

x- EROSION SURFACE 
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Fig.10.7 cont. 

VIII - Planar beds erosively overljing VII 

VII Low angle trough cross beds erosively 

overlying VI 

V-VI Symmetrical ripple bedding 

IV - Thin set of planar beds erosively 

overlying III 

III Trough cross beds erosively cutting II 

I-II - Planar beds grading vertically into cross 

beds 

Sequence I - III represents a change from ~lane beds 

to small scale dune forms, indicative of flow regime 

variations in a non-barred, high energy environment (Clifton 

et al. 1971). 
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U1 -
VI 

Fig.ne DARK FINE GRAINED ANGULARISUBROUNDED CLASTS. WITHIN LAMINATED llETHR GWYN SANDSTONES, SHOWING 
ISOLATE IMBRICATION, AT LOCALITY 163 (SH 72116219) 

5 
ems. 

~;.X~~~i;~f7;51.€: 

r!:~\%~~if.~~f~~ DARK, FINE GRAINED LITHOLOGY ..... -......... .,: .. 

NOTE HOW THE LOWER LAMINATIONS ARE TRUNCATED BY THE CLASTS 



Fig.l0.9 TO SHOW A SERIES OF CROSS BEDDED AND PlANAR LAMINATED FINE 
SANDSTONES I COARSE SILTSTONES SHALLOWLY PENETRATED BY A SINGLE 
SKOLlTHOS BURROW, AT LOCALITY 241 (SH 78635588) SOUTH WEST OF 
BETWS -Y-COED 

a 
ems. 

x - EROSION SURFACE 

17 PLANAR LAMINATED SET (RIPPLED?) IN EROSIVE CONTACT WITH 1I AND nr 
.II! PLANAR LAMINATED SET EROSIVELY OVERLYING 1I. 
lI. TROUGH CROSS SET EROSIVELY OVERLYING I 
r PLANAR LAMINATIONS GRADUALLY COARSENING UPWARDS 
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Table 10.1 

To show the stratigraph1cal 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 ~ Cowlyd ~ 

MS - Multiplicata Sandstone (Bwlch Cowlyd 

Sandstone Formation) 

AQ - Arkosic Quartzite (Llyn Cowlyd Sandstone 

Formation) 

\ LG - Llethr Gwyn Sandstones (Uyn Cowlyd 

Sandstone Formation) 

RT - Rhyolitic tuff at the top of the Llyn 

Cowlyd Sandstone Formation 

BYC Betws-I-~ ~ 

BS - Black,fine gra1ned,cleaved siltstone 

within the Carneddau Group 

CG - Carneddau Group sediments (sandstones/ 

siltstones) 

LCVF1 - Intercalated sediments between the lower· 

and middle tuffs of the Lower Crafnant 

Volcanic Formation 

LCVF2 - Intercalated sediments between the middle 

and upper tuffs of the Lower Crafnant 

Volcanic Formation 
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EB - ~ ~ !Q. ~ ~ .91. Beddgelert 

UG(GB) - Upper Grits at Gareg Bengam 

UG(LCYM) - Upper Grits at Llynau Cerrig-y-Myllt 

UG(H) - Upper Grits at Hafodyddbrithion 

LDB(H) - Siltstones of the bedded facies of the 

Llyn Dinas Breeeias at Hafodyddbri thion 
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U1 -
"'-J 

Bancroftina .Bp. 

Bicuspina spiriferoides (M'Coy) 

B.cf.spiriferoides (H'Coy) of 
l7il1iams 1963 

Bicuspina sp. 

Brachiopods, gen.et sp.indet. 

Chonetoidea ap. 

cf.C.radiatula (Barrande) of Mitche11 
1971 

aff. Cbonetoidea sp. 

C. sp. - immature 

cf.Colaptomena ap. of Mitche11 1977 

Craniopsids (Lingulapho1is ap.) 

Craniopsids 

Cremnorthis parva Wi11iams 

Cremnorthis ap. - immature 

W 

MBAQInRT 

+ + 

BYC 

BB CG row 1 LCVF 2 

? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + 

+ 

EB 
UG UG UG LDB 

(GB) (mYH) (H) (H) 

? + 

+ + 

+ 

? 

+ 



Ul -
OJ 

Dalmanella cf.!5pta (Bancroft) 
of Hancrolt 19 

cf.D.indica Whittington of 
Bancroft 1945 

cf.~.modica Wi11iams of Wi11iams 1963 

Dalmanella ap. 

Dalmanellida 

Dalmanellids - immature 

Dinorthis berwynensis (Whlttington) 

Dinorthis (Plaesiomya)multiplicata 
Dancroft 

D. aff.be~ensis (Whtttington) of 
Villiams 3 

Dinorthia ap. 

~.(Plaesiomys) Bp. 

!!. ap. - immature . 

!!.(~.) sp. - immature 

re 

MS AQ LG RT . 

- - - -

- - - -
+ + + 

+ + + + 

- + + + 

+ - - -

- - - -
- + + -
+ + 

+ -

Bye EB 
UG UG UG LDB 

BB CG LCVF 1 WVP 2 (GB) (LCYH) (H) (H) 

+ 

- + 

- + 

- + + + + + + + 

- + + + + + + + 
. - + + + + + + + 

- + 

+ 

- + 

- + + + 

+ 

- + 

+ 



U1 

Diplonorthis ap. 

Dolerorthis ap. 

e£.Dolerorthis ap. 

Dolerorthids 

GlyPtorthis e£.eoneinnula 
Cooper of Hitehel1 1971 

- Harknessellids - immature 
\() 

Heterorthis ap. 

Horderleyella sp. 

cf. Horderleyella ap. 

!l. ap. - immature 

Howellites ef.antiguior (H'Coy) 
of Wl11iams 196~ . 
H.e£.striata Bancroft o£ 
llilliams 1963 

Howellites sp. 

Inarticulate (Obolid) 

MS 

In 

AQ LG HT BS OG 

? ? 

- + 

+ + 

+ 

+ + 

+ 

+ + 

+ + 

Bye EB 
UG UG UG LDB 

WVF1 LCVF2 (GB) (LCYM) (H) (H) 

? 

+ + 

+ 

+ 

+ 

+ 

? + 

+ 

+ 

+ 

+ + + + 



(J1 
I\) 

o 

Inarticu1ates. gen.et sp.indet. 

Kiaromena Cf.kgerulfi (Holtedab1) 
of \lIl1iams 19 3 

cf. Kiaromena ap. 

Kjaerina aff.jonesi Bancroft of 
JSancroft 1929a 

!.cf.jonesi Bancroft of Baneroft 1929a 

Kjaerina sp. 

cf.Kjerulfina ap. 

Leptaena ap. 

Leptaenids 

Leptestiina oepiki (Vhittington) 

Lingu1ella sp. 

cf. Lingule11a ap. 

Maerocoelia expansa(J.de C.Sowerby) 

H.ef.expansa (J.de O.Bowerby) of 
Villiams 1963 

ID 

MBAQmRT 

+ 

+ 

? 

+ 

? + 

+ + 

+ 

Bye EB 
UG UG UG LOO 

BB CG LCVF 1 WVF2 (GB) (LCm) (H) (H) 

+ + + + + 

? + 

+ 

+ 

+ ? + 

+ 

+ + + + 

+ 

+ + 

+ 

+ 

+ 

+ + 



U1 
N -

Macrocoelia ap. 

Mjoesina ap. 

Monobolina ap. 

Nicolella actoniae obesa Williams 

N.cf.actoniae obesa Williams of 
Villiams 1963 

Nicolella sp. 

!. sp. - immature 

Obo1ids in life position 

cf. Onniella ap. 

Orbiculoidea sp. 

Orthambonites cessata Williams 

Orthambonites sp. 

O.ep.nov. 

O. ap. - immature 

cr.Palaeoglossa sp. 

10 

MS AQ ID RT 

+ - - -
- - - -
- - - -
- - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

. 
- - - -

BYO .lill 
UG UG UG LDB 

BS CG lOVF 1 lOVF 2 (GB) (LCYM) (H) (H) 

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

- - + - - - - -
- - + - - - - -
- - + + - - - -
- + - - - - - -
- ? ? + - - - - I 

- - + - - - - -
- - + + - - - -
- - + - - - - -
- - - + - - - -
- - + + - - - -
- - - - - - - + 



U1 
N 
N 

Paracraniops sp. 

cf. Paracraniops sp. 

Paterula cf.bohemica Barrande of 
Wil1iams 1974 

Plaesiomya ap. 

Plaeaiomyids 

Platystrophia sp. 

cf.Platystrophia sp. 

Protozyga cf.diversa (Reed) of 
Wil1iams 1962 

Protozyga sp. - immature 

cf.Pseudolin~a spatula Williams 
of ~il1iams 74 

Rafinesguina sp. 

cf.Rafinesguina sp. 

Reuschella horderleyensis Bancroft 

R.cf.horderleyensis Banc·roft of 
~ancroft 1928b and WillLams 1963 

ID 

MSAQWRT 

+ 

-
+ 

+ 

Bye EB 
UG UG UG LDB 

BS CG LCVF 1 IDV]' 2 (GB) (LaIM) (H) (H) 

+ + ? + 

+ 

+ 

? + 

+ 

+ + 

+ + 

+ 

+ 

+ + + 

+ 

+ 

+ 



Ul 
N 
VI 

R.cf.horderl~nsis undulata 
tlil1i8Dls of 'a11Iiams 1963 
Reuscbe11a ap. 

Rhactorthis crassa Wi11i8DlS 

cf.!.crassa Wi11iams of Williams 1963 

Bhactorthis sp. 

Rostricellula !parsa Villiams 

Rostricellula,sp. 

Rugose strophomenids, gen.et sp.indet. 

Salopia ap. 

cr.ssmpo ap. 

cr.Scaporthis sp. 

. Schizocrania ap. 

Sericoidea cf.abdita Williams ot 
~nl1iams 1962 

~~.restricta (Hadding)of Williams 

MS 

-
+ 

-
-
-
-
-
-
-
-
-
-

-

-

w 

AQ LG RT 

- - -
? - + 

- - -
- - -
- - -
- - -
- - -
- - -
- + -
- - -
- - -
- - -

- - -

- - -

Bye EB 
UG UG UG LDB 

BS eG WVF1 LCVF2 (GB) (WYM) (H) (H) 

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

- - + - - - - -

- - + - - - - -



U1 
N 
~ 

S.sp.(aff.Chonetoidea gamma Spjeldnaes 
of Spjeldriaes 1957) 

s. sp. (cf.Q. i~r Spjeldnaes of 
tJpjeldnaes 

S.sp.(cf.C~stoermeri SpJeldnaes of 
'S"pjeldnaes 1951) 

Sericoidea sp. 

§.. sp. - immature 

Skenidioides costatus Cooper 

~.cf.costatus Cooper of Williams 1963 

Skenidioides sp. 

!!. sp. - immature 

Bowerbye11ids 

Sowerbye11ids - immature 

Strophomena sp. 

Btrophomenids, gen. et sp. indet. 

Triplesiaceans 

Le 

MSAQUlRT 

- - - -

- - - -

- - - -
- + 

- - - -
- + 

- + - -
- - - -
+ + + + 

- - + -
- - - -
+ - - -

? 

BYC EB 
UG UG UG LDB 

BB CG LCVF 1 LCVF 2 (GB) (LCYM) (H) (H) 

+ 

+ 

+ + 

+ + + 

+ + 

+ + 

- ? 

+ 

- + + + + + + 

- + + + 

? 

+ + 

- + + + + 



U1 
N 
VI 

c!.Tyronella sp.of Mitche1l 1977 

Broeggerolithus c!.nicho1soni (Reed) 
of Dean 1962 -

Broeggero1ithus sp. (Group 2-Dean 196Oa) 

!!.. sp. (Group ~Dean 196Oa) 

Broeggerolithus sp. 

!!..sp.(with long genal spine) 

Brongniartella minor (Salter) 

B.c!.bisulcata (M'Coy)of Dean 1961 

~.cf.minor (Salter)o! Dean 1961 

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

Brongniartel1a sp. 

!!.. Bp .1ibrigenae 

!!,.sp.thoracic segments 

Calymene ap. (s.l.) 

w 

MS AQ LG HT 

- - - -
- - - + 

- - - -
- - - + 

- .+ + + 

- - + -
- + - -
- - - -
- - + -
- - - -
- + - -
- - - -
- + - -
- + + + 

Bye EB 
UG UG UG LDB 

BB CG !CV]' 1 LCVF 2 (GB) (LCIM) (H) (H) 

- - + + - - - -

- - + - - - - + 

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

+ + + + - + + + 

- - - - - - - + 

- + - - - - - -
- - + - - - - -
- - - - - - - -
- - - + - - - -
- - + - ? - - -
- - - - - - - -
- - - + - - - -
-' + + + + - - -



U1 
I\) 

0\ 

Calymenid (att. GraViOal;mene praeoox 
(Banorott)ot Dean 1963a 

Calymenid ~ygidia (et. l'lexiealymene 
caractaci {Salter)ot Whittlngton 1965) 

Cal.ymenid pygidia (et. GraviCal~ene 
praecox (Banerott )ot Dean 1963a 

Calymenid l1brigenae t gen.et sp.indet. 

Ceraurinella et. intermedia (Kielan) 
of Qbittington 1965 
Decoroproteus sp. 

~lexicalymene earactaci (Salter) 

~.aft.caractaci (Salter)o! 
~ttington 1965 

~.cf.~lanim~ata (Beed) of 
~tt1ngton 5 

ct. F.caractaci (Salter) of 
WhittiDgton 1965 

et.1' .ilanimar~nata (Reed)of 
Whitt ngton 15 

LO 

MS AQ IG HT 

- - - -

- - - -
- - - -
- + - -

- - - -
- - - -
- - - -
- - - -
- - + -

- - - + 

- + + -

BYO EB 
UG UG UG LDB 

BB CG LCW 1 LOW 2 (GB) (LCYH) (H) (H) 

- - - + - - - -
- - - + - - - -

-

- - - + - - - -
- - + + - - - -
- - + - - - - -
- + - - - - - -
- - + + - - - -

i 

- - + + - - - -
- - - - - - - -
- - + - - - - -
- - + - + - - -



U'1 
N 
'l 

cf.F.(Reacalymene)limba (Shirley) 
of Vhittington 1965 
Flexicalymene sp·. 

Flexica1ymeno sp.A 

cf.Gravicalymene Eraecox (Bancroft) 
ot Dean 1963a 

ct.Gravicalymene ap. 

I1laenus sp. - immature 

Iaote1inids,gen.et sp.indet. 

Isotelinid hypostome, gen.et sp.indet. 

Isote1inid 1ibrigenae,gen.et sp.indet. 

Isote1inid pygidia, gen. et sp.indet. 

Isote1inid thoracic segments, gen. et 
sp.indet. 

K10ucekia apiculata· (H'Coy) 

Kloucekia Bp. 

1£. sp.1ibrigenae 

!.ap. - immature 

MS AQ 

+ 

-

+ 

.. 
+ 

.. 

ID 

ill RT BB eG 

+ -

-

-
+ + 

+ 

.. 

-

BYO EB 
UG UG UG LDB 

LCVF
1 WVF2 (GB) (WYH) (H) (H) 

.. .. 

.. + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

.. .. 
+ 

+ 

+ 



~ 

Ldchids, gen.et sp.indet. 

Lichid pygidia,gen. et sp.indet. 

Heraspid trilobite,gen.et sp.indet. 

Heraspid trilobite pygidia,gen.et 
sp.indet. 

Odontopleurid librigenae,gen. et 
sp.indet. 

N Parabasilicus powisi (Hurchison) 
00 

Phacopid librigenae,gen. et sp.1ndet. 

Phacopid pygidia.gen. et sp.indet. 

Platylichas nodulosus (HeCoy) 

P.afr.nodulosus (H'Coy)of Whittington 
i962 

Platylichas sp. 

E,. sp. hypo stome 

Primaspi s sp. 

Proetids,gen. et sp.indet. 

MS 

-
-
-

-
-
-
-
-
-

-
-
-
-
-

w 
AQ ID HT BS 

+ - - -
- - - -
- - - -

- - - -
- - + -
- - - + 

- - - -
- - - -
- - - -

- - - -
- - - -
- - - -
- - - -
+ - - -

Bye EB 
UG UG UG LDB 

CG LCVF1 LCVF2 
(GB) (Wm) (H) (H) 

- - - - - - -
- - + - - - -
- + - - - - -

- - + - - - -

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

- - + - - - -
- + + - - - -
- - + - - - -
- - + - - - -
- + - - - - -
----- - ------
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Proetid librigenae,gen. et sp.indet. 

Proetid pygidia, gen. et sp. indet. 

Pygidia,cf.Estoniops ap. 

Pygidia,cf.Pseudosphaerexochua sp. 

Fygidia,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 ap. 

Quadrijugatorids 

Sigmobolbina ap. 

Le 

MSAQmRT 

- - - -
- - - -
- - - -
- - - -
- - - -
- + + + 

- - - + 

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

DYC EB 
UG UG UG LDB 

BS CG 1£Vlr 1 LCVF 2 (GB) (LCYM) (H) (H) 

- + - + - + - -
- - + - - - - -
- - - + - - - -
- - - + - - - -
- + - - - - - -
- + + + - + + + 

+ - - - - - - -
? - + - - - - .:-

- + - - - - - -
- - + + - + - -
- - - - - - - -
+ + + + - - - + 

- + - - - - - -
- + .+ - + - + + 

? - - ? - -- -
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Bigmoopsids 

Smooth ostracodes (Leperditellaceans) 

. Smooth ostracodes,gen.et sp.indet. 

Tallinnella ap. 

et. Tetradella marchica (Krause)of . 
Benson et al. 1961 
Tetradella spa 

Zygobolbids 

Bellerophontids, gen.et sp.indet. 

Bellerophontaceans,gen.et sp.indet. 

Cyrtolites spa 

Gastropods, gen. et sp.indet. 

Lesuerilla sp. 

Lophospirids, gen.et sp.indet. 

Pleurotomariaceans,gen.et sp.indet. 

Reudemannia SPa 

ro 

MS AQ LG RT 

- - - -

- - - -

- + - -

- - - -
+ + + -
- - - -
- - - -
+ + + -
- - + -
- - + + 

+ -
? ? 

BYO EB 
UG UG UG LDB 

BB OG row 1 IDVF 2 (GB) (LCYM) (H) (H) 

? 

+ 

+ 

+ + + + + + + 

- + 

- + 

- + + + 

- + 

- + + 

+ + + + + 

- + 

- + ? ? 
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Binuites ap. 

Ambonychiaceans,sen.et sp.indet. 

Bivalves,gen. et sp.indet. 

Modiomorphids,gen. et sp.indet. 

Nuculoids,gen. et sp.indet. 
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Plate .l:.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-Iateral 
ribbing, which is at right angles to elongation direction, 
becomes apparently coarser. Atpostero-Iateral 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 si1tstone. 
From locality 195 (SH 71465117) - Glanrafon Beds, south­
west ot Dolwyddelan (south-western sequence ~ map 3) 

Plate ,l:g 
Part of an assemblage of tectonic ally distorted 
brachiopods mostly orientated obliquely to direction ot 
maximum tinite 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 in~ernal 
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 l~A (SR 6200452;) - Glanrafon Beds, Upper 
Grits, Gareg Bengam, east of Beddgelert (map 6) 
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~ PI at e .2..:.2. 
A mould of a dalmane1lid (Da1manella) brachial internal 
valve (obligu~ form) showing unequal tecton~c 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 450 to the hinge line, whereas 
a line projected through the c~dina1" 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 much 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 (SR 71995167) - Glanrafon Beds, south-west 
of Dolwyddelan (south-western sequence - map 3) 

Platel:.!± 
Tectonically distorted internal mould of a pedicle valve 
of Dinorthis (Plaesiom1s) multiplicata Bancroft "(a 

Plaesiom:ys multifida (Salter»narrow obligue form. Note 
apparent fining and coarsening of marginal frill and 
elongation of adductor muscle field. Direction of maximum 
finite elongation is approximately north-west - south-east 

,across photograph. 
Location as for plate ,.2 
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Plate .2.:.2. 
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) p~dicle and brachial 
valves, although internal moulds of Dinorthis pedicle 
valves, possessing relatively coarse marginal frills, ars 
seen (right side of block). 
Location as for plate 3.2 

Plate .i:.§ 
A further assemblage of tectonically distorted brachiopod 
valves. Direction of maximum finite elongation runs 
approximately north-south. 
Note :-

a) broad, oblique and narrow forms 
b) Variation in apparent coarseness of marginal frills 

of two pedicle internal moulds of D. (P.) - -
multiplicata Bancroft (. ~. multifida (Salter»with 
respect to valves' orientation to elongation 
direction (centre) 

c) part of a large distorted pedicle internal mould 
of Macrocoelia cf. eepansa (J.de C.Sowerby) on 
right edge of block 

From locality l}4 (SH 62044523) - location as for plate 3.2 
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Plate .2.:.2 
The Cwm Idwal syncline, a subsidiar.y 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 
Turf Formation, these intercalations having previously 
yielded fossils (Wil1iams, D. 1930, p.206). Llyn Idwal is 
in the foreground. 
Location SH 640590 - view approximately towards the south 
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Plate 3.8 ----A "stretching lineation" 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. 
From SH 59823947 - Tremadocian slates (the Upper Tremadoc 
Slates (Garth Hill Beds), after Fearnsides & Davies 1944), 
north of Minfford 

Plate ~ 
Internal mould of a pedicle valve of Nico~ella showing 
evidence of epifaunal colonisation. Note:-

a) two circular patches of encrusting bryozoa 
b) linear bifurcating structures probably made by 

stolons of ctenostomate bryozoans (cf. ropalonariids 
- Ropalonaria; vinelli.ds - Vinella) 

As the internal mould has been colonised, one must 'invoke 
removal of shelly material prior to epifaunal colonisation. 
Likewise, s~lective 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 
lithif;i.cation occurred, the lithified infillings were 
subsequently re-exposed and epifaunal colonisation, by 
bryozoans.followed. 
Scale x 8.5 
From locality 244 (SH 78535755) - sediments between the 
middle and upper tuffs of the Lower Crafnant Volcanic 
Formation, south-west of Betws-y-Coed (map 5) 
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Plate ~ 
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 sub littoral (outer 1) 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 5.1 



Plate g 
Detail of bioturbated area in plate 5.1. Note random valve 
orientations and concentration of some valves into "pockets" 
- this m~ be a function of the mode of burrowing of the 
infaunal organisms. 
Location as for plate 5.1 
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Plate 2:.2. 
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 71445803) Upper Racks Sandstone, 
Cape1 Curig West (map 1) 

Plate 2:.! 
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 sowerbye1lids 
(Sowerb:ye11a) • 
Length of pen • 12.5 cms. 
From locality 189 (SH 70925081) G1anrafon Beds, south-west 
of Dolwyddelan (south-western sequence - map 3) 
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Plate ~ 
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. 
Prom locality 155 (SH 72375846) unit p (Glanrafon Beds • 
Carneddau Group), Capel Curig East (map 1) 

Plate ~ 
Thin planar occurrence type possessing a preferred 
concave-up valve orientation within a sandstone. Note 
associated underlying, undisturbed sedimentary structures 
(megaripp1es 1) which indicate relatively rapid 
sedimentation. 
Prom locality 141 (SR 71075792) - upper part of the Lower 
Racks Sandstone, Cape1 Curig West (map 1) 
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Plate 2:.2. 
Detail of a laterally continuous shelly horizon (a 
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 valves 
are mostly sowerbye11ids (Sowerbyella) and Dinorthis 
(Plaesio~ys) multiplicata Bancroft (a Plaesiomys multifida 
Salter) • 
From locality 155 (SR 72375846) - unit p (G1anrafon Beds = 
Carneddau Group), Capel Curig East (map 1) 

Plate .2.:1! 
Detail of a laterally continuous shelly horizon possessing 
an apparent mixed valve orientation within a siltstone. 
The disarticulated valves are mostly sowerbye11ids 
(Sowerbyel1a) • 
Length of pen top • approximately 1.4 cms. 
From locality 205 (SR 73655157) - Glanrafon Beds, south of 
Doiwyddelan (Cwm Penamnen seq~ence - map 3) 
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PLATE 5.8 



Plate 2.:.2. 
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, lB for further explanation); spaced 
cleavage developed within middle and lower parts of outcrop. 
The form of the shelly horizons and associated, 
undisturbed sedimentary structures suggest relatively 
rapid deposition and accumulation within a high energy 
environment. 
Length of hammer. 40 cms. 
From locality l43B (SR 70955782) - upper part of the 
Lower Racks Sandstone, Capel Curig West (map 1) 

Plate 5.10 
Probable 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 (SR 70855064) - Glanrafon Beds, south­
west of Dolwyddelan (south-western sequence - map ;) 
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Plate 5.11 
Preferred concave-up valve orientations within thin planar 
occurrence types and laterally continuous shel1y 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 c, ii 
for explanation). 
Length of pen. 12.5 cms. 
From locality 129 (SR 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 c, ii for explanation). Note 
loose packing of valves and incipient spaced cleavage. 
Two general valve sizes can be discerned : larger, flatter 
valves are Hacrocoelia whereas smaller valves are either 
Dinorthis or Salopia, the smallest probably being Salopia. 
Preferred concave~up or~entations of even the smallest 
valves suggest accumulation by the action of relatively 
low velocity currents. 
Length of pen. 12.5 ems. 
Location as for plate 5.11 

547 



PLATE 5.11 

PLATE 5.12 

? 



Plate .2..:.ll 
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 impli,es rapid deposition. 
Such a sequence possibly originated within the inner 
sublittoral zone. 
Width of hammer head • 3.5 cms. 
From locality 143B (SR 70955782) - upper part of the Lower 
Racks Sandstone, Capel Curig West (map 1) 

Plate 2:.l 
Thin planar bedding and parallel laminations within the 
Lower Racks Sandstone. Certain laminations are undulose 
which may either reflect original i~egularities on the 
depositional surface or represent ripplee, 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 (SR 71075792) - Lower Racks Sandstone, 
Capel Curig West (map 1) 
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Plate :z.:g 
One of several discrete 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 (1) valves 
which originally accumulated on the channel floor. 
Undisturbed laminated sandstones above and below clast 
horizon • point bar sequences. 
Length or hammer head. 1?5 cms. 
From near locality 141 (SR 71075792) - Lower Racks 
Sandstone, Capel Curig West (map 1) 
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Plate"~ 

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 .2:.! 
Bedding developed in coarse volcaniclastic sandstones 
overlying the rhyolitic and accretionary lapilli tuffs 
within the D.yffryn 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 (Sa; 70775799) - D,yffryn ~byr Tuff, 
Capel Curig West (not included on map 1) 

Plate 2.:.2 
Erosive contact between overlying bedded units (megaripple 
bedding 1) and underlying cross-bedded units, which in 
turn overlie planar bedded sediments seemingly displaying 
graded bedding (depo si tion trom suspension 1), from the 
same sandstone unit as in plate 7.4. Note development of 
a spaced cleavage within finer grained units (centrel 
bottom). 
Length of pen • 13 cms. 
Location as for plate 7.4 
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PLATE 7.4 

PLATE 7.5 



Plate 2.:.§. 
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 activi~ possibly originating during a brief 
cessation of sedimentation, the burrow infi11ed 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 environment. 
Length of pen. 13 ems. 
Location as for plate 7.4 

Plate 2:2 
Well developed bedding in coarse volcaniclastic sandstones 
wi thin 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 (1), 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 ems •. 
Location as for plate 7.4 
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Plate 2.:l! 
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 ot airtall 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 ripple 
bedding at the base of the illustrated section. 
Length of pen included ~ approximately 12 cms. 
Location as for plate 7.4 

Plate Z:;l 
Field appearance ot 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, uncle aved , massi ve 
nature of the tuff. Megascopically bedded horizons 
represent phases ot clastic sedimentation. Such units 
frequently grade laterally and vertically into purer tuffs, 
implying ~chronous ash and clastic sedimentation. 
Trough-like depression to le'ft - channel infill? 
Length of hammer : 40 ems. 
From locality 151 (SR 72295825) - Unit 1 overlying the 
Cefn-7-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 Hultiplicata 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 Plaesio~ys multifida (Salter) 
- see Cocks 1978, p.5Q), showing mixed valve orientations. 
Length of pen included • approximately 9 cms. 
From locality 152 (SR 72345825) - unit m (Glanrafon Beds 
• Carneddau Group), Capel Curig East (map 1) 
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Plate 7.12 
An additional view9f the bedding plane illustrated in 
plate 7.11. Two pedicle internal moulds of Dinorthis 
(Plaesiomys) multiplicata Bancroft (now Plaesiomys 
mu1tifida (Salter) - see Cocks 1978, p.5Q) are seen. 
Loeation as for plate 7.11 

_P_l_a ... t ... e !b.l 
Laminations of variable thiekness within the basal 
rbyolitic tuft of the Y Glog Volcanic Group. Undisturbed 
laminations suggest rapid deposition although in this 
case, such non-disturbanee probably resulted from a lack 
ot biogenic reworking 1 the laminations originated from 
deposition ot fine airfall ash gradually settling out 
trom suspension within a low energy environment. Several 
laminae appear rippled (centre). Note the spaced 
pervasive cleavage. 
Diameter ot tilt er • approximately 5.0 cms. 
From locality 73 (SR 555;4157) - the basal rbyolitic tuff 
of the Y Glog Volcanic Group (see tig. 8.3), south ot 
Moel Bebog (not included on map 2) 
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... Pl_a ... t.-e ~ 
"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 l!:.! 
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 ems. 
Prom locality 68 (SR 55634141) - horizon as for plate 8.1 

.. 
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Plate ~ 
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 cms. 
Location as for plate 8.3 

Plate !!:.2. 
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. 
Location as for plate 8.3 
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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 
(. sub aqueous debris-flow). 
Length of hammer • 40 ems. 
From locality 69 (SR 55624150) - "agglomerate" within the 
Y Glog Volcanic Group (see fig. 8.3), south of Moel Hebog 
(not included on map 2) 

Plate §.:2 
Planar laminations developed within finer tuffs overlying 
the "agglomerate" (see fig. 8.3) indicate submarine 
deposition. The laminations presamably 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. 
Prom locality 71 (SR 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 tu~f immediately overlying the 
nagglomerate n • Shallow spoon-shaped depression - scour 
trough (7) with cross-bedded tuffaceous infill. Such 
sedimentary structures originated under lower flow regime 
conditions, although the scour trough signifies increased 
erosive current activity. The ~faceous material settled 
out either from suspension following emplacement o~ the 
"agglomeraten or through the water body after synchronous 
pyroclastic activity, consequently becoming reworked on 
the seafloor. 
Length of pen included = 6.5 ems. 
Location as for plate 8.7 

Plate !L.2. 
A rippled bedding plane w1thin the finer ~fs overlying 
the "agglomerate" (see f1g.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 (sa 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) 
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PLATE 8.8 

PLATE 8.9 
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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 (SB 55614172) - from fine tuffs overlying 
the "agglomerate" within the Y G10g 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. Wave-generated 
ripples signify transitory phases existed when the fine 
aSh on the seatloor was above wave base and was reworked. 
Location as for plate 8.9 

Plate 8.12 
An as,ymmetrical ripple apparently merging (to the right) 
into ~etrical 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 aB,fmmetric 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 locali~ 48 (SR 57614234) - Gorl1wyn Grit, Upper 
Glanra!on Beds, south-south-west or Moe1 Hebog (not 
included on map 2, but just north of loca1i~ 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 ~cline. Note:-

a) rounded outline of constituent pebbles 
b) lack of any stratification, bedding, sorting or 

grading 
e) rounded si1tstone pebble (bottom left) displaying 

remanent bedding 
d) poor cleavage developed within tuffaeeous 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 
rbyolitic pebbles displaying the characteristic bleached 
white weathering colour developed by rhyolitic rocks, the 
lower pebble showing perlitic (1) cracks. Note rounded 
outlines of constituent pebbles and poor sorting. Similar 
rbyolitic 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 8,Yncline 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 8,Yncline. 
Width of finger • 1.5 cms. 
Prom locality 105 (SH 56064583) - intra-Pitt's Head 
conglomerate, Pitt's Head Rhyoli~e Group (Shaekleton 1959), 
south-south-west. of Moel Hebog sammit (not included on 
map 2) 
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PLATE 8.15 

PLATE 8.16 
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Plate .2:.! 
"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 sediments 
by infauna. 
Length of pen • 12.5 cms. 
From locality 188 (SH 70945076) - Glanrafon Beds, 
Dolwyddelan (south-western sequence - map 3) 

Plate ~ 
A shorerace or an upper offshore sequence (after Roward 
1971, 1972). The basal sandstone is laminated and is 
penetrated by occasional Skolithos burrows, in turn 
succeeded by an unevenly weathering t 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 or 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 or notebook. approximately 21.5 cms. 
From locality 226B (SH 75705133) - Glanrafon Beds, Bwlch 
y Groes, south of Dolwyddelan (south-eastern sequence -
map 3) 
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PLATE 9.1 

PLATE 9.2 



Plate .2.:.i 
Large scale trough cross-bedding (~ pi cross­
stratification, AlIen 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 1ag concentrate within a 
scour trough. Beneath the cross-bedded unit are 
bioturbated fossi1iferous si1tstones. 
Length of pen. 12.5 ems. 
From localitr,r 204 (SH 73615163) - Glanrafon Beds, Cwm 
Penamnen, south of Dolwyddelan (Cwm Penamnen sequence -
map 3) 

Plate ~ 
Small scour and fill (channel) structure developed within 
coarse, sparsely fossi1iferous sandstones and apparently 
s.y.mmetrioally infilled by similar coarse, thinly bedded 
sandstones, attesting to the action of erosive bottom 
currents. 
Length of marker • 14.0 cms. 
From localitY 210 (SH 74375181) - Glanrafon Beds; 
Dolwydde1an (south-eastern sequence - map ;) 
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Plate .2.:..2 
Detail of axial region of a scour and fill (channel) 
structure, displaying an apparent symmetrical infill 
passing upwards into planar laminated sandstones. 
Length of pen - 12.5 ems. 
Location as for plate 9.2 

Plate .2.& 
Steep-sided asymmetrical scour (channel) possessing shell­
sand infill, passing up into planar laminated and sma1l­
scale cross-bedded fine sandstones (top left) 
consecutively succeeded by fossiliferous siltstones. 
Length of hammer head - 17.5 ems. 
From locality 173 (SH 71525147) - Glanrafon Beds, 
Dolw.yddelan (south-western sequenee- map ;) 
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PLATE 9.5 

PLATE 9.6 



Plate ~ 

A vertical shaft referable to the ichnogenus Skolithos 
penetrating laminated sandstones (. lower laminated 
sandstones in plate 9.2) from the shoreface sequence in 
plate 9.2. A burrow halo is pr~sent 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 decalcified 
moulds) just below the burrow. 
Length of pen included - approximately 8 cms. 
Location as for plate 9.2 

Plate ~ 
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 
eseape stresses at the sediment-water interface. 
Length of pen included - approximately 10 cms. 
Location as for plate 9.2 
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Plate ~ 
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 airfal1 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 c~nsequent transport. Underlying the 
agglomerate are calcareous siltstones (not shown) 
yielding an assemblage referable to the Nieolella 
community, thus suggesting the agglomerate and bedded tuff 
accumulated in an offshore environment. 
Long edge of notebook - 21.5 cms. 
From locality 233 (SR ?1355?44) - Snowdon Volcanic Group, 
Upper Unit of the Lower Rhyo1itie 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
uni t of the Upper Unit of the Lower Rhyo1i tic Tuff 
Formation on Moe1 Siabod. Such bedding implies submarine 
deposition (lower part of the upper flow regime - plane 
bed phase 1). 

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

Plate 9.11 
," Bedding within the Upper Rb.yoli tic Tuff Formation, the 

sampled faunal horizon (Appendix Two - locality 179) 
occurring at the base of the illustrated outcrop. In the 
basal third, tuffaceous sediment s (di splaying planar 
bedding - possibly due to sedimentation from suspension) 
alternate. with bleached white weathering, purer rhyoli~ic 
tuffs, some of which laterally pin~h and swell. Note 
capping of extremely fine airfall tuff (as thin white 
band) on one rhyo1itic tuff. The consecutive horizon, 
which possesses greater sediment admixture, displays a 
laminated base although mostly appearing contorted and 
disrupted (downloading/liquefaction 1). Overlying this 
unit is a purer rhyo1it1c tuff, pods of which have 
down1oaded into the underlying unit. Succeeding the tuff 
are graded crystal tuffs displaying varying patterns of 
grading (Kuenen 1953). See chapter 9, section b, ii1, 2 

4'1111 
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for explanation. 
See photograph for scale. 
From locality 179 (SH 71965187) - Snowdon Volcanic 'Group, 
Upper Rhyo1itic Turf Formation, west-south-west of 
Dolwyddelan (south-western sequence - map 3) 
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Plate 9.12 
One'o! 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 (SR 70015144) - Black Slates, Ty'n y 
Ddol quarry, west-south-west of Dolw,yddelan (map 3) 

Plate 10.1 
Cross-bedded fine sandstones overlying well bioturbated 
fossiliferous siltstones, brachiopod valves within the 
siltstones being randomly orientated. A vertical shaft 
referable to Skolithos, with discernable burrow halo, has 
penetrated the cross-bedded sands~ones and underlying 
siltstones. Such an association of structures suggests 
some shallowing, perhaps lillked with increased current 
velocities and rapid sedimentation. Separating the 
bioturbated unit from the bedded unit is an erosion plane. 
Diameter of coin. 1.7 ems. 
From locality 239 (SR 77325739) - Carneddau Group, west 
of Betws-y-Coed (map 5) 
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PLATE 9.12 
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Plate 10.2 
Field appearance ot 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 biogenic 
reworking, whereas the unfossi1iferous horizons infer 
periods of continuous sedimentation (under upper flow 
regime conditions ?) 

Length of hammer head • 17.5 cms. 
From locality 159 (SH 71676142) - G1anrafon Beds, 
Multiplicata Sandstone, south-western side of Llyn 
Cowlyd (map 4) 

Plate 10.3 
Large-scale trough cross-bedding 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 Quartzite, south-western side of Llyn Cowlyd 
(map 4) 
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Plate 10.4 
Dark, fine grained clasts (appearing lighter due to 
weathering) intercalated with disarticulated sowerbyellid 
(. Sowerbye11a) 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 c1ast-valve horizon representing a 
channel floor lag concentrate. 
Length of pen included ~ 9 cms. 
Prom locality'163 (SB 72116219) - Glanrafon Beds, Llethr 
Gwyn Sandstones, western side of Llyn Cowlyd (map 4) 

Plate 10.5 
A similar c·last hori zon to that above. C1ast s seem 
imbricated although this may be due to interaction with 
cleavage which although poorly developed, nevertheless 
appears to be refracted through the c1ast horizon. Note 
faint undisturbed laminations within sandstone both above 
and below clast horizon (point bar deposits 1). 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 .lQ& 
A different aspect of the same outcrop as in plate 10.7. 
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
surge" depositional mechanism for the sandstones 
(Fisher 1977). See chapter 9,. section b, lil, 4 
for further explanation. 

b) undisturbed planar laminations succeeding the 
aforesaid cross-beds (~ottom 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 
fragment s; a large, angular rhyoli tic 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 horizon of . 
the laharic breccia. 

d) finely bedded sandstones overlying the laharic 
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 .1Q.:..2. 
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 f.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 of~en prompts assumption that the 
fossil represents a dead animal rather than an exuvium. 
However, this may not always be so (He~ngsmoen 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, 
i although evidence tentatively implies a complete exuvium. 

Scale x 1.3 
From locality 242 (sa 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 hdrizon lying just 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. 
Length of hammer = 40 cms. 
From locality 170 (SH 71936239) - Glanrafon Beds, water1ain 
tuff from the top of the Llethr Gwyn Sandstones, western 
side of Llyn Cowlyd (map 4) 

Plate 10.13 
Field appearance of one of several fossi1iferous horizons 
within the Upper Grits at Gareg Bengam. Note:-

a) ~pparent coarsening and fining of ribbing of valves 
of Dinorthis (Plaesio~ys) mu1tiplicata Bancroft 
(. Plaesio~ys multifida (Salter», these valves 
being sub-parallel to direc~ion of maximum finite 
elongation. 

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 baving undergone some net lateral tran~ort. 
From locality l34A (SR 62004523) - Glanrafon Beds, Upper 
Grits, Gareg Bengam, east of Beddge1ert (map 6) 

578 



PLATE 10.12 

PLATE 10.13 



Key to areas cited in explanations of fossi l p l ates 

cc (i,1) 

r·'IH 

D(S\'[) 

D(SC) 

D(SE ) 

BYC 

BB 

Capel Curig (West ) 

Hoel Hebog area 

Dohrjddelan (south- vlestern sequence) 

Doli-ryddelan (south-central sequence) 

Dol I',yddelan ( south- eastern sequence ) 

Betws-y-Coed area 

East of Beddgelert area 
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Fig.l 

Fig.2 

Fig.3 

Fig.4 

Fig.5A 

PLATE 1 

scmUDTITES Schuchert & Le Vene 

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

Pseudolingula sp. (spatula \'lilliams ?) 

Internal mould of a brachial valve of a pair of 
conjoined valves, probably in life position. 
187728. Loc.187 (SH 70855064 - see map 3). 
Glanrafon Beds. D(SVT) x 1.4 

SCHIZOCRANIA Hall & I'Jhi tfield 

Schizocrania sp.indet. Exterior - brachial valve. 
183 2/52. Loc.183 (SH 71045089 - see map 3). 
Glanrafon Beds. D(m'l) x 3.4 

Petrocrania dubia \'lilliams 

Internal mould - brachial valve. 145/26. Loc.145 
(SH 70665785 - see map 1). Upper Racks Sandstone. 
CC(Vl) x 2 

ORTHAHBONITES Pander 

Orthamboni te s (exonuncta ta vlilliams ? - now 
O.exonunctatus \dlliams, after Cocks 1978,p.39). 
Internal mould - pedicle valve. 243/69. Loc.243 
(SH 78655759 - see map 5). L~tercalated sediments 
within the Lower Crafnant Volcanic Formation 
BYC x 3 

Fig.5B O. cessata vlilliams ? Internal mould - brachial 
valve. 244/98. x 3.55 

Fig.5C O.cessata i'lilliams. Internal mould - brachial 
valve. 244/96. x 3.2 

Fig.5D O. cessata vlilliams. Internal mould - pedicle 
valve. 244/77. x 5.9 . 
(O.cessata = now O.cessatus \'lilliams, afte'r Cocks 
l~78,p.39). -
From 10c.244 (SH 78535755 - see map 5). 
Intercalated sediments within the Lower Crafnant 
Volcanic Formation BYC 

Nicolella actoniae obesa \'lilliams 

Fig.6A Brachial valve exterior (cast). 244/96. x 1.45 
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Plate 1 cont. 

Fig.6B 
Fig.6C 

Fig.6D 
Fig.6E 

Brachial valve exterior (cast). 178/101. x 2.1 
Complementary internal mould of brachial valve 
(as figured in fig.6B). 178/102. x 2.65 
Pedicle valve exterior (cast). 178/73. x 1.85 
Internal mould - pedicle valve. 244/8. x 1.75 
244/8,96 - From loc.244 (SH 78535755 - see map 5). 
Intercalated sediments within the Lower Crafnant 
Volcanic Formation. BYC 
178/73,101,102 - From loc.178 (SH 71975183 - see 
map 3). Intercalated tuffaceous sediments between 
the Lower Rhyolitic Tuff and Bedded Pyroclastic 
Formations. D(SW) 

Dolerorthis duftonensis prolixa '\'lilliams 

Fig.7A Internal mould - pedicle valve. 117/108. x 1.6 
Fig.7E Internal mould - brachial valve. 117/213. x 1 

Loc.117 (SH 54394723 - see map 2). Calcareous 
tuffs, uppermost horizons of LO\'ler Rhyoli tic 
Tuff MH 
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Fig.7C 

Fig.SA 

Fig.SB 

Fig.8C 

Fig.8D 

Fig.8E 

Fig.8F 

Fig.9A 
F1g.9B 

PLATE 2 

Dolerorthis duftonensis prolixa i'lilliams 

Internal mould - brachial valve. 117/18. Loc.117 
(SH 54394723 - see map 2). Calcareous tuffs, 
uppermost horizons of Lower Rbyoli tic Tuff. I'lli 
x 1.8 

DINORTHIS Hall & Clarke 

D.(P.)cf.robusta Bancroft of Bancroft 1945 (now 
Plaesi0I*s robusta Bancroft, after Cocks 1978, 
p.50). ternal mould - brachial valve. 183 2/113. 
x 2 

D.(P.)cf.robusta (= P.robusta). Complementary 
oraChlal valve exterior (moUld). 183 2/114. x 2.1 
D. cf. benrynensi s angusta 1'lilliams of i'iilliams 1963. 
Internal moUld - brachial valve. 197A/1. x 1.9 
D. benTIensis (,\'1hi ttington). Internal mould -
ora chi a valve. 189/55. x 3.55 
D.cf.flabe11um (J.de C.Sm'lerby) of't'lilliams 1963. 
Internal mould - pedicle valve. 145/30. x 1.9 
~. be:nwensis (lfui ttington). Internal mould -
pedic e valve. 197A/68. x 2.7 
145/30 - Loc.145 (SH 70665785 - see map "1). Upper 
Racks Sandstone. CC(iV) 
183 2/113,114 - Loc.183 (SH 71045089 - see map 3). 
Glanrafon Beds. D(Si'T) 
189/55 - Loc.189 (SH 70925081 - see map 3). 
Glanrafon Beds. D ( Si'!) 
197A/l,68 - Loc.197A (SH 72405057 - see map 3). 
Glanrafon Beds. n(sc) 

Rhactorthis crassa vli11iams 

Internal mould - brachial valve. 179/83. x 2.4 
Complementary brachial valve exterior (mould). 
179{90. x 2.4 ' 
Loc.179 (SH 71925193 - see map 3). Lowest part of 
the Upper Rhyoli tic Tuff Formation. D(S1'l) 

Cremnorthi s parva Uil1iams 

Fig.lOA Internal mould - pedicle valve. 244/69. 
Fig.lOB Internal mould - pedicle valve. 178/91. 
Fig.IOC Internal mould - brachial valve. 244/96. 

x 8.5 
x 8.8 

x 9.9 
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Plate 2 cont. 

244/69,96 - Loc . 244 (SH 78535755 - see map 5). 
Intercalated sediments within the LO .... ler Crafnant 
Volcanic Formation. BYC 
178/91 - Loc.178 (SH 71975183 - see map 3). 
Intercalated tuffaceous sediments between the 
Lower Rhyo1itic Tuff and Bedded Pyroc1astic 
Formations . D(S"ll) 

Skenidioides cf . costatus Cooper 

Fig . llA Internal mould - pedicle valve . 244/76 . x S.l 
Fig . llB Internal mould - brachial valve. 244/ 76 . x 11 . 35 
Fig . llC Internal mould - brachial valve . 244/ 42 . x 7 . 9 

Loc . 244 (SH 78535755 - see map 5) . Intercalated 
sediments wit hin the LO'wer Crafnant Volcanic 
Formation . Bye 

Family DALMANELLIDAE Schuchert 

Fig . l2A Dalmanel1a sp. (cf.modica ? vfil1iams of Wi11iams 
1963) . Internal mould - brachial valve . lSO/60. 
Loc . lSO (SH 71995167 - see map 3 ). G1anrafon Beds . 
D ( S\l1) x 2. 4 

Fig .12B Dalmane11a Cf . 1DP~a (Bancroft) of Bancrof t 1945 . 
(D. gept 6 - no,,, _. ~ndica Whi ttington , after Cocks 
1~7 , po 1 ). Internal mould - brachial valve 
(ori~inally encrusted by bryozoa - cf . rvIcNamara 
1975) . 175/80. Loc .175 (SH 71765161 - see map 3) . 
Glanrafon Beds. D(SW) x 3. 3 

Fig . 12C Dalmanel1a sp . (cf.modica ? Williams of vlilliams 
1963) . Internal mould - brachial valve . 196/34. 
Loc . 196 (SH 71225136 - see map 3) . Glanrafon Beds . 
D(S"ll) x 3 . 2 

Fig.l2D Howe11ites? sp . indet . (cf.Ressere11a (Ho\>le11ites) 
striata Bancroft of Bancroft 1945 ). CH. striata -
now H. striatus Bancroft , after Cocks I978,p.b5). 
Internal mould - brachial valve . 187/ 29 . Loc . 187 
(SH 70855064 - see map 3). Glanrafon Beds . D(SV!) 
x 3. 2 
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PLATE 3 

Family DAl1~LLlDAE Schuchert 

Fig.12E Internal moulds of dalmanellid pedicle valves. 
Bottom left - Onniel1a sp.indet. 
Top right - Howe11ites ? sp.1ndet. 
185/41. Loc.1eb (SB 70965074 - see map 3). 
Glanrafon Beds. D(S1'T) x 2.2 

Fig.12F cf.Howellites antiquior (MtCoy) of Cave & Dean 
(= Paucicrura sowerbii Cave & Dean). Internal 
mould - brachial valve. 196A/3. Loc.196A 
(SH 71225133 - see map 3). Glanrafon Beds. D(S\'l) 
x 2.9 

Fig.12G Howel1ites sp.1ndet. Internal mould - brachial 
valve. 196B/2. Loc.196B (SH 711S5136 - see map 3). 
Glanrafon Beds. D(Sll) x 2.7 

Fig.12H HO'1tle1lites cf.antiauior (HtCoy) of Cave & Dean 
1959 (= Paucicrura sowerbii Cave & Dean) and 
Ui11iams 1963. Internal moUld - brachial valve. 
180/29. Loc.lSO (SH 71995167 - see map 3). 
G1anrafon Beds. D(m'l) x 2.6 ' 

Fig.121 Howe1lites sp.1ndet. Internal, mould - pedicle 
valve. 186/44. Loc.1S6 (SH 70965074 - see map 3)'. 
Glanrafon Beds. D(ffiv) x 3.7 

Fig.12J Hm'lellites cf.antiouior (rJItCoy) of Cave & Dean 
1959 ( = Paucicrura sowerbii Cave & Dean) and 
I'lilliams 1963. Iriternal moUld - nedicle valve. 
175/61. Loc.175 (SH 71765161 - see map 3). 
Glanrafon Beds. D(S~'l) x 2.4 

Fig.l2K Onniella sp.1ndet. Brachial valve exterior (mould). 
8/35. Loc.8 (SH 56914139 - see map 2). Portreuddyn 
Slate, Upper Glanrafon Beds. I·m: :: 3.2 

Fig.12L Onniella ? sp.1ndet. Internal mould - pedicle 
valve. 186/133. Loc.186 (SH 70965074 - see map 3). 
Glanrafon Beds. D(ffi'l) x 3.2 

Fig.12r.1 Onniel1a sp. (cf.ostentata le,ida i'li11iams o£ 
Vli11iams 1974). 179/17. Loc.r9 (SH 71925193 - see 
map 3). Lowest part of the Upper Rhyolitic Tuf'£ 
Formation. D(SVT) x 3.2 , 

Reuschella horderleyensis Bancroft 

Fig.13A Internal mould - brachial valve. 183 1/87. Loc.183 
(SI-! 71045089 - see map 3). Glanrafon Beds. D(mT) 
x 1.6 

Fig.13B Internal mould - pedicle valve. 197A/65. x 2.2 
Fig.13C Complementary pedicle valve exterior (mould). 

197A/66. x 2.1 ' 
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Plate 3 cont . 

197A/65,66 - Loc .197A ( SH 72405057 - see map 3) . 
Glanrafon Beds . D(SC ) 

SALOPIA 1'lilliams 

Fig.14A saloIlia globosa (vTilliams ). Internal mould -
brac ial valve . 225/ B. x 2. 8 

Fig.14B Salopia sp . A (sp . nov. ?) (Corineorthis sp . ?). 
Internal mould - brachial valve . 225/ 86 . x 2 
Loc . 225 (SH 76125104 - see man 3) . Glanrafon Beds 
D(SE ) -

Fig .14C S.~lobosa (Williams). Internal mould - brachial 
va ve. 145/ 46 . Loc.145 (SH 70665785 - see map 1 ). 
Upper Racks Sandstone . CC (!''!) x 2. 85 
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PLATE 4 

SALOPIA I'lilliams 

Fig.14D §..~lobosa (ililliams). Internal mould - pedicle 
va ve. Right lateral vie"T, ShO"vling strongly convex 
outline and ,.,ell-developed pedicle muscle field. 
225/17. ~= 2.45 

Fig.14E .§..~lobosa (Uilliams). Internal mould - pedicle 
va ve. Ventral vie,., of same valve as figured in 
fig.14D, sho\,Ting possible trace of mantle canal 
system. 225/17. x 2.1 

Fig.14F §..~lobosa Olilliams). Internal mould - pedicle 
va ve. 225/114. x 1.9 

Fig.14G .§..~lobo¥a (Uilliams). Internal mould - pedicle 
va ve. ~45/57. x 2.7 

Fig.14H Salonia sp.A (sp.nov. 7). Internal mould - pedicle 
valve (commonly associated with brachial valves as 
figured in fig.14B). (Corineorthis sp. 7). 
225/106. x 2.3 

Fig.141 §..~lobosa (I'lilliams). Internal mould - pedicle 
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.145 (SH 70665785 - see map 1). Upper 
Racks Sandstone. CC(U) 

Bicusnina spiriferoide s (r.!' Coy) 

Fig.15A Internal mould - brachial valve. Vie" of posterior 
part of strongly distorted internal mould. 175/136. 
x 1.8 . 

Fig.15B Internal mould - pedicle valve. Note pedicle tube. 
175/119. x 1.8 

Fig.15C Internal mould - pedicle valve. Ventrolateral 
vie,,,. Note excellent preservation of pedicle tube. 
175/137. x 1.7 
Loc.175 (SH 71765161 - see map 3). Glanrafon Beds. 
D(SU) 

Leptestiina oepil~i (~'.'hi ttington) 

Fig.16A Internal mould - brachial valve. 179/92. Loc.179 
(SH 71925193 - see map 3). Lo,.,est part of the 
Upper Rhyoli tic Tuff Formation. D{SI'l) x 4.3 

Fig.16B Internal mould - brachial valve. 244/16. Loc.244 
(SE 78535755 - see map 5). Intercalated sediments 
"Ti thin the Lm'Ter Crafnant Volcanic Formation. 
BYC x 2.9 

586 



Plate 4 cont . 

Fig . 16C Internal mould pedicle valve. Posterior view. 
243/ 44 . x 2. 9 

Fig . 16D Internal mould - pedicle valve . Ventral view of 
same valve as figured in fig.16c . 243/44 . x 3. 2 
Loc . 243 (SH 78655759 - see map 5) . Intercalated 
sediments within the Lower Crafnant Volcanic 
Formation . BYC 

.. 
SAr1PO Opik 

Fig . 17A Sampo sp . (cf . ruralis (Reed ) of Mitchell 1977) . 
Iriternal mould - pedicle valve . Ventral view of 
strongly distorted mould , showing possible trace 
of mantle canal system. 241/ 97 . x 3 . 7 

Fig . 17B Posterior view of same valve as figured in fig . 17A. 
241/ 97 . x 3 . 5 
Loc . 24l (SH 78635588 - see map 5) . Carneddau 
Group sediments . Bye 

SOWERBYELLA Jones 

Fig . 18A Sowerbyella sp . indet . - articulated specimen , 
showing only exterior of brachial valve (mould) , 
pedicle valve lost . Line of articulation can be 
discerned , as can triangular depression left by 
deltidial plates . 174/ 30 . Loc . 174 (SH 71725155 -
see map 3) . Glanrafon Beds . D ( S~n x 2 . 75 

Fig.18B S. sp . indet . Internal mould - pedicle valve . 
56/ 63 . Loc . 56 (SH 56854257 - see map 2 ). Gorllwyn 
Sla te, Upper Glanrafon Beds . r·lli x 2 . 8 

Fig . 18C S. sp . indet . Internal mould - articulated specimen . 
Dorsal View, showing internal mould of brachial 
valve 0 Internal mould of pedicle valve apparently 
"overlies " and curves a'v{ay from the brachial 
valve . Shell probably buried '''hen gaping . 173/ 94 . 
Loc . 173 (SH 71525147 - see map 3) . Glanrafon Beds . 
D( S\1) x 2. 4 

EOPLECTODONTA Kozlowski 

Fig.19A Eo1lectodonta sp . indet . (cf . rhombica (M' Coy ) of vii 1iams 1963 ). Brachial valve exterior (mould) . 
241/ 78 . x 2 . 5 

Fig . 19B As above . Complementary internal mould, brachial 
valve (as figured in fig . 19A) , showing possible 
trace of mantle canal system . 241/ 52 . x 2. 4 
Loc . 241 (SH 78635588 - see map 5) . Carneddau Group 
sediments . BYC 
(Formerly included within "sowerbyellids" in 
faunal list, but later identified as Eoplectodonta 
sp . ) • 
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PLATE 5 

SERICOIDEA Lindstrom 

Fig.20A Sericoidea sp.indet. (S.cf.restricta (Hadding) of 
\iilliams 1962; cf.Chonetoidea alRfa Spjeldnaes 
of Spjeldnaes 1957). Internal mo d - brachial 
valve. 179/90. Loc.179 (SH 71925193 - see map 3). 
Lowest part of the Upper Rhyolitic Tuff Formation. 
D(S\v) x 4.3 

Fig.20B S.sp.in~et. (cf.§..aff.abdita ''lilliams 1962, plate 
XVIII,f~g.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 Craihant Volcanic 
Formation. BYC x 4.8 

Fig.20C S.sp.indet. Brachial valve exteriors (moulds). 
01/26. Loc.61 (SH 56004300 - see map 2). 
Portreuddyn Slate, Upper Glanrafon Beds. r1H x 2.9 

Fig.20D S.sp.indet. Articulated shell, although pedicle 
valve lost. Brachial valve exterior (mould). Line 
of articulation can be discerned. 8/102. Loc.S 
(SH 56914139 - see map 2). Portreuddyn Slate, 
Upper Glanrafon Beds. X1H x 4.1 

Fig.20E S. sp.indet. (cf. S.aff.abdi ta \'lil1iams of vlil1iams 
I962). Internal mould - pedicle valve. 112/162. 
Loc.112 (SH 56124381 - see map 2). Gor11wyn Slate, 
Upper G1anrafon Beds. HH x 10 

Fig.20F S.sp.indet. Internal mould - pedicle valve. 179/81. 
Loc.179 (SH 71925193 - see map 3). Lowest part of 
the Upper Rhyo1itic Tuff Formation. D(S\'!) x 5.25 

GUNNARELLA Spje1dnaes 

Fig.21A Gunnarel1a sp.indet. (G.cf.corrugatel1a (Davidson) 
of 11itchel1 1977). PedIcle valve exterior (mould). 
179/98B. x 1.7 

Fig.21B 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 Rhyoli tic Tuff Formation. D(S\'l), 

RAFINESQUINA Hall & C1arke 

Fig.22 Rafinesauina? sp.indet. Internal mould - pedicle 
valve. 17571. Loc.175 (SH 71765161 - see map 3). 
Glanrafon Beds. D(SW') x 2.2 ' 
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Plate 5 cont. 

HEDSTROEI1INA Bancroft 

Fig.23A H.parva Bancroft . Internal mould - pedicle valve . 
179/120 . Loc . 179 (SH 71925193 - see map 3). Lowest 
part of the Upper Rhyolitic Tuff Formation . D(SI1) 
x 2 

Fig . 23B H. cf . robusta Bancroft of Bancroft 1929a . 173/ 74 . 
Loc . 173 (SH 71525147 - see map 3) . Glanrafon Beds . 
D(SVl) x 1 . 1 

KJAERINA Bancroft 

Fig . 24A K. cf.hedstroemi Bancroft of Bancroft 1929a , 1945 . 
Internal mould - pedicle valve . 173/ 84 . Loc . 173 
(SH 71525147 - see map 3) . Gla.."lrafon Beds . D(S\'T) 
x 1 

Fig . 24B K. cf . hedstroemi Bancroft of Bancroft 1929a , 1945 . 
Internal mould - brachial valve . 175/ 179 . Loc.175 
(SH 71765161 - see map 3). Glanrafon Beds . D(S\'! ) 
x 2. 2 

Fig . 24C K. ,jonesi Bancroft . Internal mould - pedicle valve . 
I73A/8 . Loc.173A (SH 71565148 - see map 3) . 
Glanrafon Beds . D( Sv!) x 3. 95 

NJOESINA Spjeldnaes 

Fig . 25 Mjoesina? sp . indet . (cf. I1.rugata Williams of 
Williams 1962, plate XX fig . 20 ; also cf . 
M.mjoesensis (Holtedahl ~ of Spjeldnaes 1957 , plate 
~, f~g . 6) . Internal mould - pedicle valve . 243; 102 . 
Loc . 243 (SH 78655759 - see map 5). Intercalated 
sediments within the Lower Crafnant Volcanic 
Formation . BYC x 1.2 

Fig . 26 

COLAPTOl'1ENA Cooper 

cf . Colantomena sp . (concentrica (Portlock) ? ) of 
Muir-t~ood and \li11iams 1965 in \Vi11iams et al . 
1965 , H 389, fig . 249,6d. 241/ 95 . Loc . 241 
(SH 78635588 - see map 5) . Carneddau Group 
sediments . BYC x 1 

Macrocoelia expansa (J . de C. SO\"erby) 

Fig . 27A Pedicle valve exterior (mould) . 145/70 . x 0 . 9 
Fig . 27B Complementary internal mould, pedicle valve (as 

figured in fig . 27A ). 145/ 70 . x 0 . 9 
Fig.27C Internal mould - brachial valve . 145/30 . x 1 . 4 

Loc.145 (SH 70665785 - see map 1) . Upper Racks 
Sandstone. CC(\'!) 
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PLATE 6 

Hacrocoelia expansa (J .de C.So\'lerby) 

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

Loc.145 (SH 70665785 - see map 1). Upper Racks 
Sandstone. CC(ll) 

LEPTAENA Dalman 
'V 

Fig.28A Leitaena sp. (cf.1.rugosa Dalman of Havlicek 1967, 
Ilfli chell 1977 and Spjeldriaes 1957). Internal mould 
- pedicle valve. 183 1/93. x 1.2 

Fig.28B L.sp. (cf.L.ventricosa \'fil1iams of \'lilliams 1963). 
Internal mould - pedicle valve. 183 2/65. x 1.3 

Fig.28C L.sp.indet. Internal mould - brachial valve. 
I83 1/93. x 1.8 
Loc.183 (SH 71045089 - see map 3). Glanrafon Beds. 
D(Svl) . 

Bellimurina incommoda 'l,'li1liams 

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

Protozyga cf. diversa (Reed) of \'lilliams 1962 

Fig.30A P.cf.diversa (but also compare with P.cf.~erplexa 
williams of Hitchell 1977). Internalmoula -
pedicle valve. 243/A. c.x 8 

Fig.30B As above. Internal mould - brachial valve. 244/38. 
x 6.9 

Fig.30C As for fig.30A. 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 Crainant Volcanic Formation. BYC 

Remopleurides cf. colbyi Portlock of \'ihi ttington .1966 

Fig.3l External cast. Glabella and occipital ring. 
Glabella shO".'ls possible traces of remanent 
ornamentation. 8/153. Loc.8 (SI! 56914139 - sae map 
2). Portreuddyn Slate, Upper Glanrafon Beds. HH x 2.9 
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Plate 6 cont. 

Family ASAPHIDAE Burmeister 
Subfamily ISOTELINAE Angelin 

Host asaphid material from Snowdonia is fragmented 
disarticulated and distorted. vlhittington (1966,p.76-77) 
refers similar material to either "Isotelinid, gen .ind.ci. 
powisi (JiIurchison)" or "Isotelinid,gen.et sp.ind.". 
However, sufficient unfragmented remains cause the author 
to refer these to species of the genus Parabasilicus as 
figured by Dean (1963a,p.229-233). 

Parabasilicus powisi (Hurchison) 

Fig.32A Partially enrolled specimen. Probable internal 
mould - cranidium and part of thorax. 47/17. x 0.9 

Fig.32B Dorsolateral vie", of same specimen, showing marked 
curvature o.f thorax. 47/17. x 1 
Loc.47 (SH 57604220 - see map 2). GorllvlYll Slate, 
Upper Glanrafon Beds. HH 

Fig.32C Internal mould - pygidium. 56/20. Loc.56 
(SH 56854257 - see map 2). Gorll\vyTI Slate, Upper 
Glanrafon Beds. r·lli x 1 

Parabasilicus ? cf.marstoni (Salter) of Dean 1963a 

Fig .32D Almost complete dorsal exoslceleton : damaged on 
left side and distorted. Internal mould . (See 
Salter 1866 ,p.156-157,pl.23 , fig .l). 54/30. Loc.54 
(SH 56804270 - see map 2). GorllvlYll Slate, Upper 
Glanrafon Beds. r·1H x 1.6 
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PLATE 7 

Parabasilicus pm'lisi (Hurchison) 

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, blade sil tstone from Carneddau Group 
sediments. BYC x 1 

Parabasi1icus sp. 

Figs.32F,G SZU (Scarming electron microscope) photographs, 
at different magnifications, of the ho1ochroal eye 
of a Parabasilicus specimen. Note extremely tight 
1ensar packing and hexagonal shape of individual 
lenses (see fig. 32G). 
Fig.32F x 25 Fig.32G x80 

Illaenus (Parillaenus) davisi (Salter) 

Fig.33 Internal mould- pygidium. 179/3. Loc.179 
(SH 71925193 - see map 3). LO\ilest part of the 
Upper Rhyolitic Tuff Formation. D(S1l) x 1.9 

Decoroproteus cf. calvus (ilhi ttard) of O,.,ens 1973 

Fig.34 ~cternal cast - pygidium. 175/103. Loc.175 
(SH 71765161 - see map 3). Glanrafon Beds. D(SU) 
x 5.9 

BROEGGEROLITHUS Bancroft in Lamont 

Fig.35A B.broeggeri (Bancroft). Internal mould - entire 
cepha1on, partially damaged. 7/24. Loc.7 
(SH 57294132 - see map 2). Portreuddyn Slate, 
Upper G1anrafon Beds. HH x 4.7 

Fig.35B B.soudleyensis (Bancroft). Cast of internal mould 
:- entire cephalon. Dorsal Vie\'l. 53/27. x 3.7 

Fig.35C B.soudleyensis (Bancroft). As above. Anterior vie .. ',. 
~3J27. x 4.1 , 
Loe.53 (SH 57304240 - see map 2). Gorll\~ Slate, 
Upper Glanrafon Beds. HH 

Ampyx cf. 1in1eyensis i','hi ttard of i'fui ttard 1955 

Fig.36A Internal mould - almost complete dorsal exosl~e1eton 
(smallholaspid 7), although damaged on right side. 
8/227. x 4 
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Fig . 36B 

Fig . 36C 

Internal mould - lateral vie", of pygidium to shOl·.f 
characteristic terrace lines on posterolateral 
border . (Note associated brachial valve of 
Sericoidea ). 8/ 182 . x 4 
Internal mould - entire , distorted pygidium . 
Dorsal viel'l .(Same pygidium as figured in fig . 36B) . 
8/ 182 . x 3. 3 
Loc . 8 ( SH 56914139 - see map 2 ). Portreuddyn Slate , 
Upper G1anrafon Beds . }lli 
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PLATE 8 

FLEXICALYHENE Shirley 

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

Fig.37B As above. Right lateral vie",. 8/226. x 5.8 
Loc.S (SH 56914139 - see map 2). Portreuddyn Slate, 
Upper Glanrafon Beds. HH 

Fig.37C F. caractaci (Salter). Dorsal vie,'! of external cast = almost entire cranidium (note granulated test). 
243/48. x 4.2 

Fig.37D F.caractaci (Salter). Dorsal view of external cast = almost entire cranidium. 244/9. x 3.1 
Fig.37E F.caractaci (Salter). Left lateral view (as above). 

'24479. x 2.8 
243/48 - Loc.243 (SH 78655759 - see map 5). 
244/9 - Loc.244 (SH 78535755 - see cap 5). 
Both localities from intercalated sediments from 
the Lower Crafnant Volcanic Formation. BYC 

Fig.37F ,E.tianimarginata (Reed). Dorsal vie", of internal 
. mo d - partially damaged cranidium. Note 

characteristic straight, transversely directed 
margin of frontal glabellar lobe. 183 2/127. x 2.3 

Fig.37G F.¥lanimarginata (Reed). Right lateral viei'! of 
In ernal moUld - partially daI!laged cranidium. No 
ridge is developed in the preglabellar area. 
183 2/A. x 3.5 

Fig.37H F.nlanimarginata (Reed). Dorsal view of internal 
moula - partially damaged cranidium. Note 
characteristic straight, transversely directed 
margin of frontal glabellar lobe. 183 2/101. x 3.7 

Fig.371 [.planimarginata (Reed). Right lateral vie", (same 
specimen as figured in fig. 37H). Note evenly 
sloping preglabellar area. 183 2/101. x 3 
Loc.183 (SH 71045089 - see map 3). Glanrafon Beds. 
D(,511) 

Flexicalymene sp.A (sp.nov.?) 

The shape and e:ctension (\"i th relation to the 
anterior parts of the cheeks) of the frontal lobe of this 
species seem to negate comparison ""i th 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 Flexicaltvene 
(Onnica'ymene) scabustula Siveter as figured y siveter 
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(1976,p.366-373). Future work is, however, required to 
determine whether such a comparison is valid : the 
position of the palprebral lobe ",i th respect to the 
glabellar lobes is important (op.cit.) - fig.37J sho\'JS the 
lobe (although poorly preserved) ap~arently opposite lobe 
2p ( = Flexical

hl5
ene (Flexical:pneneJ), ,·,hereas fig.37K 

shm'ls the palpre raI 10 be seem~ngly slightly more 
posteriorly placed ( = Flexical~ene (Onnicalt:ene». 
Forms compared with F. (0.) sca~stula (op.ci~,p.372-373, 
fig.10J ,p.375) have 'been recovered from the Lm·rer 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 vie,', 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 preg1abe1lar 
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 "rithin 
the Lower Crafnant Volcanic Formation. Bye 

(SIVETER, D.J. 1976. The Ivlidd1e Ordovician of the Oslo 
Region, Norway. 27. Trilobites of the family 
Calymenidae. Nor.geol.Tidsskr. 22, 335-396.). 

Fig.37N Flexica1rmene (Reaca1i1ene) 1imba (~hir1ey)~ . 
Dorsal v~e\,l of interna mould - ent~re cran~d~um. 
Note angulation of basal glabe11ar lobe (lp), 
although margin of frontal glabellar lobe is not 
as rounded as is usual for F.(R.)limba. 183 2/120. 
x 3.4 - -

Fig.37P F. (R.) limba (Shirley). Right lateral vie,.., of 
Internal mould (as figured in fig.37N). Note 
distinct characteristic change in slope of 
preglabellar area. 183 2/120. x 3.6 
Loc.183 (SH 71045089 - see map 3). Glanrafon Beds. 
D(mf) 
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Fig.38 

Brongniartella bisulcata (H'Coy) 

Internal mould - cranidium. Dorsal view. Tectonic 
distortion has caused fragmentation of the 
cranidium into seemingly regular shaped "plates". 
121/1. Loc.121 (SH 5541L~696 - see map 2). 
Calcareous tuffs, uppermost horizons of Lm'rer 
Rhyolitic Tuff. HH 

Kloucekia auiculata (HI Coy) 

Fig.39A Internal mould - entire cranidium. Right lateral 
view. Note characteristic large, schizochroal 
eye. 173/52. x 5.1 

Fig.39B 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(S~l) 
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PLATE 9 

Kloucekia apiculata (HtCoy) 

Fig~39C Dorsal vie", - 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 
Loc.175 (SH 71765161 - see map 3)~ Glanrafon Beds. 
D(s\'l) .. 

Figs. 39E-I SEH (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 sho\,1 tv,o slightly different vie ... ."s of 
the eye, whereas figs.39G-I illustrate the 
appearance of individual lenses at increasing 
magnifications. In the figured eye, each 

. individual lens has been lost, leaving just 
shallm'l depressions ''1hich represent moulds of the 
undersurface of the intralensar bo\'!ls - as the 
edges of the bowls ( = lensar pits) possess 
positive relief, it is probable that the shallow 
sclera bet'\1een 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.391 x 230 

(LEVI-SETTI, R. 1975. Trilobites - a ~hotographic atlas. 
University of chicago Press, ~icago, 213pp. 

Estonions alifrons (r1'Coy) 

Fig.40A Dorsal vie,,! - internal mould. Glabella and part of 
cranidium. 179/100. x 2.7 

Fig.40B Dorsal vie,,, - cast taken from external mould. 
Entire cephalon. Note coarse tubercles on cuticle 
and large schizochroal eyes. 179/121. =<: 1.85 

Fig.40C E.alifrons ? - pygidium. External cast. 179/103. x 1.3 . 
Loc.179 (SH 71925193 - see map 3). Lo .... rest part of 
the Upper Rhyolitic Tuft Formation. D(Sll) 
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Platylichas nodulosus (M' Coy ) 

Fig . 4LA Platylichas sp . (nodulosus ?) . External cast -
hypostome (partially damaged) . Associated \'ri th 
cast of P.nodulosus as figured in f i g . 41B . 179/69 . 
x 3 . 7 -

Fig . 41B Internal mould - glabella . 179/95 . x 2. 9 
Loc . 179 (SH 71925193 - see map 3) . Lowest part of 
the Upper Rhyoli tic Tuff Formation . D(SI'l) 

Fig . 41C Internal mould - glabella . 243/55 . Loc . 243 
(SH 78655759 - see map 5). Intercalated sediments 
from the Lower Crafnant Volcanic Formation . BYC 
x 4. 9 

" 

TALLINNELLA Opik 

Fig . 42A Tallinnella sp .( scripta Harper ? ). External mould 
- right valve . 180/73 . Loc .1BO (SH 71995167 - see 
map 3). Glanrafon Beds . D (svl) x 13 . 5 

Fig . 42B T. sp.(scrijta Harper ?) . External cast - left 
valve . 196 1. Loc . 196 (SH 71225136 - see map 3) . 
Glanrafon Beds . D ( S~'l) x 16 
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Fig.43 

Fig. 44 

Fig.45 

PLATE 10 

Nucu10id, gen.et sp.indet. 

Internal mould - right valve. Possibly referable 
to Simi10donta sp.? - see Cox et al.1969,N 229, 
fig.A2/3a,b, N 230; I1cAlester 1968,p.50,51,p1ate 
11,figs.1-10,p.88-89; also see Soot-Ryen 1900, cf. 
Ctenodonta spjeldnaesi Soot-Ryen,p.87-89,plate 1, 
figs.4,6. , 
The specimen similarly bears a crude superficial 
resemblance to Ctenodonta varicosa Salter as 
depicted by Salter (in Ramsay ls66,p.343,fig.13/1). 
179/32. Loc.179 (SH 71925193 - see map 3). L01'/est 
part of the Upper Rhyo1i tic Tuff Formation. D(SI'l) 
x 4.6 

Pterineid, gen.et sp.indet. 
External cast - left valve. Possibly referable to 
Pa1aeonteria s~.indet. (Cox et al.1969, N 300,fig. 
C 35/2b, N 301). 195/97. Loc.195 (SH 71465117 -
see map 3) 0 Glanrafon Beds. D(SU). x 0.9 

Orthoconic cephalopod ("0rthoceras" sp.indet.) 

Internal mould - conch. 242/A. Loc.242 
(SH 77865577 - see map 5). Cleaved, fine grained, 
black sil tstone 1'li thin Carneddau Group sedicents. 
BYC x 0.8 

Be11erophontacean gastropod, gen.et sp.indet • 

. Fig.46 Small internal mould. 179/124. Loc.179 (SH 71925193 
- see map 3). Lo,."est :part of the Upper Rhyolitic 
Tuff Formation. D(51d) ::: 13.2 

Orbignyella favulosa (Phillips) 

Fig.47 Part of upper surface of zoarium. cf.Spjeldnaes 
1957,p.367-368,p1ate XII,figs.3,7 and Spje1dnaes 
1963,p.259,plate 36,fig.3,plate 37,figs.12a,b. 
197B!5. Loc.197B (SH 72455056 - see map 3)'. 
Glanrafon Beds. D(SC) x 4.6 
(This species is not included ,."i thin the faunal 
list for 10c • 197B - initially this specimen ",as 
erroneously referred to Favosites sp.). 

(SPJELDNAES, N. 1957. A redescription of some Type 
Specimens of British Ordovician Bryozoa. Geo1.I·Tag. 
~, 364-376. . 

SPJELDNAES, N. 1963.' Some silicified Ordovician fossils 
from South l'lales. Palaeontology. London. 2, 254-263.). 
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TENTACULITES Schlotheim 

Fig.48A T.sp.(ornatus 7 J.de C.Sowerby; anglicus 7 Salter). 
Cast of interior within external mould. 173A/33. 
x 5.1 

Fig.48B T.sp. External mould - striated longitudinally. 
fperhaps better referred to Cornulites Schlotheim 
- see Boucek 1964). l73A/143. x 6 
Loc.173A (SH 71565148 - see map 3). Glanrafon Beds. 
D(SI'l) 

SOLENOPORA Dybowski 

Fig.49 Solenopora 7 sp.indet. Thallus (thalli 7), 
apparently dichotomously branching. Generic 
assignment tentative at present - could also be 
compared with either Parachaetetes Deninger or 
petronh~ton Yabe (see Johnson 1952; Johnson & Hoeg 
1961). 25/114. 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. 2£, 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 thallus surface. 
D.norvegica Hoeg was originally included in the 
'IamIIy Dasycladaceae (JOhnson 1952) but is now 
prOVisionally included within the class 
Rhodophyceae (Johnson & Konishi 1959; Johnson & 
Hoeg 1961). 225/114. x 6 

Fig.50B As above. 225/108. x 4.35 
Loc.225 (SH 76125104 - see map 3). Glanrafon Beds. 
D(SE) 

Lepidocoleus suecicus 110berg 

Fig.5lA Internal mould - part of single plate. l73A/12. 
Loc.173A (SE 71565148 - see map 3). Glanraion Beds. 
D(SVl) x 15.6 

Fig.51B External mould - part of single ~late. 241/63. 
Loc.241 (SH 78635588 - see map 5). Carneddau Group 
sediments. BYC x 6.8 
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cf.Balacrinus basalis (H'Coy) of Ramsbottom 1961 

Fig.52A Internal mould - part of cup. Note ste11ate ridges 
emanating from centre of each plate (radia1s). 
195/78. Loc.195 (SH 71465117 - see map 3). 
G1anrafon 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 (p1urico1umna1s) (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. =c 2.3 
Fig.52E Complementary cast. ll2/A. x 2.4 

Fig.52F 

Loc.112 (SH 56124381 - see map 2). Gor11~ryn Slate, 
Upper G1anrafon Beds. MH 

P1urico1umnals (Balacrinus sp.?) 

Internal cast. Note different thicknesses of 
columna1s ("thick" columna1s = nodals; "thin" 
co1umnals = internoda1s ) and symp1ectial 
articulation. 175/179. =c 5.2 

Fig.52G As above. Note well defined symplectia1 articulation. 
Same co1umnal size range and arrangement as in fig. 
52F implies both pluricolumna1s could be assigned 
to a form genus. 175/124. x 7 
Loc.175 (SH 71765161 - see map 3). Glanrafon Beds. 
D(SYT) 
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PLATE 11 

Haplosphaeronis multifida Paul 

Fig.53A Entire theca. Note part of stem still attached. 
243/47. x 2 

Fig.53B Detail of diplopores. 243/47. x 6.5 
Fig.53C 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 

Fig.54A Monotryta sp.?/ Diplotrxpa sp.? (see McNamara 
1978). 73/121. x 4.1 

Fig.54B 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 

Fig.54C Bicuspina spiriferoides (M'Coy) (pedicle valve) 
completely encrusted by cyclostomate bryozoan 
(gen.et sp.indet.) - post-mortem encrustation. 
LCY!1 9 x 2.3 

Fig.54D "Anastomosing bryozoa" (gen.et sp.indet.) 175/13 
x 0.7 

Fig.54E "Circular bryozoan" representing the base of the 
zoarium of a trepostome bryozoan (batostomellid ? 
- Esthonio ora Orbipora ;trematoporid ? -
r.lonotr a D~p otrxpa). 175/194. x 1.5 

Fig.55 

173/11,121 - Loc.173 (SH 71525147 - see map 3). 
175/13,194 - Loc.175 (SH 71765161 - see map 3). 
G1anrafon Beds. D(m'l) 
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 ?j. 178/36. Loc.178 (SH 71975183 = see map 3). Intercalated tuffaceous sediments 
between the Lower Rhyolitic Tuff and Bedded 
Pyroclastic Formations. D(S1'!) x 10.7 
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Examples of intra-assemblage generic / specific associations 

Fig.56 

Fig. 57 

Fig . 58 

Left centre 

Top left 
fuddle 

Sericoidea pedicle internal mould 

Bryozoan zoarium 
Onniella pedicle internal mould 

Bottom Dalmanella ? brachial internal 
mould 

Sericoidea - Onniella - characteristic association 
within Sericoidea community . 
179/ 82 . Loc . 179 ( SH 71925193 - see map 3 ). Lowest 
part of the Upper Rhyoli tic Tuff Formation D( SI'l) 
x 2. 6 

Left centre 

Right 

damaged cepha10n of Estoniops 
alifrons (N' Coy ). Internal 
mould . 
Nicolella cf . actoniae obesa 
Williams of \villiams 1963 . 
Pedicle internal mould . 

Upper Longvillian association . 
179/ 138 . Locality as for fig . 56 . x 2 . 6 

Left centre 

Centre 

Right centre 

Parabasilicus powisi (r.1urchison) 
Pygidium - internal mould . 
small Sowerbyella sp . indet . 
pedicle internal mOUl d . 
Kjaerina jonesi Bancroft . 
Pedicle internal mould . 

Characteristic association within dalmanellid -
sowerbyellid "mega"community and possibly for the 
Lo",er Lon~illian . 175/ 58 . Loc . 175 (SH 71765161 -
see map 3 ). Glanrafon Beds . D( SVl) x 1 . 2 
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Fig.59 

Fig. 60 

Fig.61 

Fig.62 

Left 

Right -

PLATE 12 

K,jaerina jonesi Bancroft. Pedicle 
internal mould. 
Bicusnina spiriferoides (N'Coy), 
Pedicle internal moUld. 

Probable Lm'ler Longvillian association. 
173/176. Loc.173 (SH 71525147 - see map 3). 
Glanrafon Beds. D(SI'l) 

Possible Sericoidea "life cluster" (after 
Pickerill 1974). f'lany specimens are still 
articulated. Also characteristic brachiopod for 
the Sericoidea community. 179/122. Loc.179 
(SH 71925193 - see map 3). Lm'lest part of the 
Upper Rhyoli tic Tuff Formation. D{SlI) x 1.6 

Left centre Sm'lerbyella sp. indet. 
Pedicle internal mould. 

Left bottom centre - Dal~anella? sp.indet. 
Fragment of brachial 
internal mould. 

Bottom 

Extreme right bottom -

Several internal moulds 
of Tallinnella (scrinta 
Harper 1). 
Fragments of external 
moulds of Tentaculites sp. 

Top right, centre right- Fragments of bryozoa 
zoaria 

Top right,adjacent 
(left) to bryozoan Small dalmanellid pedicle 
zoarium fragment internal mould 
Probable Lower Longvil11an 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(m1) x 1.8 t 

Algal association. 
Left 
Right -

Solenonora ? sp.indet. Thalli. 
Three cylindrical thalli referred to 
Dasyporella norvegica Hoeg. 

Such an association has thus far been identified at 
only one locality from the Glanrafon Beds 
(Soudleyan) in Snoi·,donia. 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 crinoid co1umna1s - --
from ~ Snowdonian shelly assemblages 

The basis for this classification is taken from 

Moore (1939), Moore & Jeffords (1968), Moore et al. 

(1968) and Ye1tysheva (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 

Pent a- the columnal is pentagonal 

Hexa- .the co1umnal is hexagonal 

Pentastella- the columnal is stellate(star-shaped) 

with five radiating arms . 
Hemicyc10- the columna1 is semi-circular 

Elliptical columnals are referred to the Cyclici 

(Moore et al.1968,p.26), in which is placed the Cyc10-

group, as the former columnals are probably tectonic ally . 

distorted. 

The second part .of the name refers to the shape of 

the central canal (lumen) and follows 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 
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the co1umna1 shape. 

The'termino1ogy for the different g~oups is after, 

Moore (1939) e.g., 

Cyclocyclopa - co1umna1s with a circula~ outline 

and c1~cular lumen 

Cyc1opentaste11atopa - co1umnals with a c1rcula~ outline 

and five-armed stellate lumen 

Pentagonocyc1opa - co1umna1s with a pentagonal outline 

and circular lumen, etc •• 

Division within these groups is based on the patterns 

and size of the crenulae (Moo~e et al.1968,p.28), the 

size of the areola (1t developed - op.cit.,p.27) etc •• 

Fragments of articulated crinoid stems are termed 

Plurico1umna1s (op.cit.,p.29). Occasionally the 

component co1umna1s of a,plurico1umna1 can be assigned 

to one of the aforementioned columna! groups. In some 

p1urico1umnals the type of articulation is visible, 

which is mostly symp1ectic (op.cit.,p.13,30). 

Any OSSicle forming part of a cirrus (op.cit.,p.28) 

ls termed a clrral and ls usually less than 2-3 mm. in. 

width, with a Simple rounded lumen and smooth articulum 

(op.cit. ,p.27). 

Arm oss1c1es are termed Pinnates (Moore 1939,p.242-

250) and are divided into two types, primarily on size. 
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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 At 

Circular lumen;a wide crenulari~~ is 

present,which effectively compris~s 

the whole of the zygum;the radial 

crenulae are well defined and un­

branchedjno areola is differentiated. 

Cyclocyclopa ~ 

Circular lumen;a wide crenularium, 

effectively comprising the whole of 

the zygum,is present;the radial culmina 

commonly bifurcate towards the columnal 

latusjno areola is differentiated. 

Cyclocvclopa .£ 
Circular lumen;a wide crenularium is 

present,which is divisable into an inner 

and outer part.The inner band of cren­

ulae is narruw,with no branching cul­

minae.TIle outer band of crenulae is much 

broader,with fre~uently branching cul­

mina.A narrow,smooth areola is occasion­

ally developed. 

Cyclocyclopa Eo 
Circular lumen;a 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 



smooth bifascial fields. 

Cyclocyclopa ~ 

Circular lumen;a wide crenularium,with 

thick culmina,is present.The culmina 

occasionally bifurcate towards the 

periphery and thin towards the lumen.No 

areola is differentiated. 

Cyclocxc1opa E 
Circular lumen;a wide lumen is present, 

surrounded by a narrow peripheral crenu­

larium,with small,thin,simple culminaf 

this columnal type possesses granulose 

latera. 

CXclocxclopa ~ 

Circular lumen of variable size;the 

. zygum is completely smooth,with a narrow 

band of simple,fine crenulae rimming 

the central lumen. 

CXclocxclopa ~1 

.As for Cyclocyclopa G,except Cyclocyclopa 

G
1 

possesses finely crenulate latera. 

Cxclocyclopa II 
As for Cyclocyclopa G,except the narrow, 

.radially ornamented perilumen is dep­

ressed within the zygum,forming a narrow 

circular groove. 

Cxclocyclopa ~ 

Circular lumen of variable size;fairly 

wide,smooth,flat areola;a narrow crenu­

larium surrounds the areola,which,in 

turn,is surrounded by a fairly wide, 

smooth rim. 
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Cyclocyclopa I1 
As for Cyclocyclopa J,except that Cyclo­

cyclopa J 1 possesses broadly crenulate 

latera. 

Cyclocyclopa !i 
Small circular lumen;no crenularium or 

areola is developed.The smooth articular, 

surface (zygum)is traversed by three,thin 

radiating ridges. 

Cyclocyclopa 1-
Circular lumen of variable size;the 

crenularium extends to the central lumen 

and is composed of broad crenulae.The 

crenularium is surrounded by a wide 

smooth rim. 

Cyclocyclopa !! 
Very small circular lwuen;a broad,peri­

pheral crenularium is developed,with well 

defined,broad crenulae;a fairly wide, 

smooth areola surrounds the lumen. 

Cyclocyclopa li 
Wide circular lumen;a peripheral crenu­

larium is developed,with well defined 

crenulae,which are slightly finer than 

those of Cyclocyclopa M;a fairly wide, 

smooth areola surrounds the lumen. 
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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 ltuoen. 

Cyclotristellatopa ~ 

-Tristellate lumen;the zygum is undi££er­

entiated and completely smooth. 

Cyclotristel1atopa ~ 

Triangular lumen;the smooth,undifferen­

tiated zygum is traversed by three rad­

iating ridges,each ridge originating at 

each ~pex o£ the triangular lumen. 
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CYCLOPENTAGONOPA 

This group is included within the Cyclici (~loore et al.t96B).Colum-

nal~ assigned to this group are circular - subcircular in shapo,and are 

characterised by the possession of a pentagonal lumen. 

Cyclopentagonopa ! 
Pentagonal lumen;the zygum is completely 

smooth and undifferentiated,except for 

a narrow band of simple,fine crenulae 

rimming the central lumen. 

Cyclopentagonopa ~ 

As for Cyclopentagonopa A,except that 

the narro" luml;ln rim is depressed within 

the zygum,forming a narrow groove. 

Cyclopentagonopa £ 
Pentagonal lumen;the zygum is completely 

smooth and undifferentiated. 

Cyclopenta~onopa ~ 

Pentagonal lumen;an areola surrounds the 

lumen;a fairly broad,smooth rim is 

developed beyond the narrow intermediate 

erenularium. 

Cyclopentagonopa ! 
. As for Cyclopentagonopa D,except that 

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 ~ 

Pentagonal lumenjthe zygum is undiffer­

entiated and smooth, but is tl:'oversed by 

paired,well defined culmina,with each 

pair originating from each of th~ apices 

of the pentagonal lumen. The culmina of 

each pair diverge towards the periphery. 
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Cyclopentagonopa li 
As for Cyclopentagonopa A,except that 

the latus of each columnal is regularly 

crenulate. 
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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. 

G 
• 
o 

Cyclopentastellatopa ~ 

Pentastellate lumen;the zygum is 

completely smooth and undifferentiated. 

Cyclopentastellatopa ~ 

Pentastellate lumen;a crenularium is 

developed,which occupies almost all of 

the articular surface(zygum);a narrow 

areola may be developed around the 

central lumen. 

Cyclopentastellatopa f 
Pentastellate lumen;a narrow,peripheral, 

rimming crenularium is developed,with 

£ine,simple crenulae,which surrounds a 

wide,smooth areola. 

Cyclopentastellatopa ~ 

Pentastellate lumen;the zygum consists 

entirely of a crenularium composed of 

extremely broad culmina and crenellae, 

which widen as they radiate towards the 

latus of the columnal. 
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PENTAGONOCYCLOPA 

This group is included within tho Pentameri (Moo re et a1,1968). 

Columnals assigned to this group possess a pentagonal - quinque10bate 

shape and a variably sized circular lumen. 

Pentagonocyclopa ~ 

Circular lumen;the zygwn 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 

areas. 

Pentagonocyclopa B 

Circular lumen;the zygum is completely 

smooth and undifferentiated. 

Pentagonocyclopa ~1 

As for Pentagonocyclopa B,Gxcept 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, 

Bland F (see later)are all derived from 

the same heteromorphic crinoid stem,whicn 

perhaps showed a columnal change along 

the stem from Type B to Type F,or vice 

versa,with Type B1 occupying an inter­

mediate position between the two end­

members. 

Pentagonocyclopa £ 
Small circular lumen;the zygum is com­

pletely smooth and undifferentiated, but 

is traversed by five,radiating,fine 

ridges,which originate at the lumen,and 

terminate at each apex ot' the pentagonal 

columnal. 
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Pentagonoevelopa ~ 

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. 

Pentagonoerclopa ! 
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. 

Pentagonocyelopa ! 
Variably sized circular lumenithe column 

al i. characterised by • quinquelobate 

outline.The zygum ls smooth and undiffer 

entiated. 
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PENTAGONOPENTAGONOPA 

This group is included within the Pentameri (Moore et al.1963). 

Columnals assigned to this group possess a pentagonal or quinquelobate 

shape,along with a pentagonal or quinquelobate lumen. 

Penta3onopentagonopa ! 
Pentagonal shape;pentagonal lumenjthe 

zygum is completely smooth and undiffer­

entiated,with a narrow band of simple, 

fine crenulae rimming the central lumen. 

Pentagonopentagonopa ~ 

Pentagonal shapeipentagonal 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 colwnnal,as 

it does in Pentagonopentagonopa C (see 

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. 

Pentagonopenta~onopa £ 
As for Pentagonopentagonopa B,except th~ 

orientation o£ the lumen coincides with 

the overall pentagonal shape of the 

columnal. 

Pentagonopentagono~a ~ 

Quinquelobate columnal shape,extremely 

large quinquelobate lumen;the lumen is 

bordered by a slightly depressed groove, 

which follows the general outline of the 

lumen,and possesses simple,fine crenulae. 
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Pentagonopentagonopa ! 
Pentagonal columnal shape;pentagonal 

lumen;a narrow crenularium,composed o£ 

short,£ine,simple crenulae,is developed 

beyond a smooth,£lat,narrow areola.The 

crenulariwn is surrounded by a moderate­

ly broad,smooth rim. 
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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. 

Pentagonopentastellatopa ! 
Pentastellate lumenjthe orientation o! 

the lumen coincides with the overall 

pentagonal columnal shape (i.e.,the top 

apex o! the lumen coincides with the top 

apex or the pentagonal lumen).The zygum 

is completely smooth and undifferentiated 

Pentagonopentastellatopa ~ 

As ror Pentagonopentastellatopa A,except 

that the pentastellate lumen is in the 

"inverted" position. 

Pentagonopentastellatopa £ 
Pentastellate lumenja narrow peripheral 

crenularium,composed o! simple,!ine 

crenulae,rims a broad,!lat,smooth areola. 

Pentagonopentastellatopa ~ 

As tor Pentagonopentastellatopa B,except 

tor rive,tine ridges which traverse the 

otherwise smooth zygum.The ridges origin­

ate at each or the apices o! the penta­

stellate lumen,and cut the periphery of 

the columnal approximately midway along 

each side. 

Pentagonopentastellatopa ~ 

As tor Pentagonopentastellatopa C,except 

that the pentastellate lumen is in the 

"inverted" position. 
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PENTASTELLAPENTASTELLATOPA 

This group is included within the Pentameri (Moore et al.,196B). 

Columnals assigned to this group possess a general pentastellate outline, 

coupled with a pentastellate lumen. 

Pentastellapentastel1ato~a ~ 

Pentastellate lumen;the orientation of 

the pentastellate lumen corresponds with 

the overall pentastellate shape of the 

columnal.The complex zygum is completely 

smooth and undifferentiated. 
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HEXAGONOCYCLOPA 

This group is included within the Varii (Moore et al.,1968).as the 

columnals appear to possess a hexagonal outline.The lumen is circular,and 

is moderately wide. 

Hexagonocyclopa ! 
Circular lumenithe 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. 

Hexagonocyelopa ! 
Circular lumenjthe zygwn is smooth and 

undifferentiated. 
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H&"1ICYCLOCYCLOP A 

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. 

Hemicvclocyclopa ! 
Circular lumen;the zygum is completely 

smooth and undi~~erentiated,but is 

traversed by three thin radiating culmina. 
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Appendix !!!2. 

The rollo~~ng 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 etc. 

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/groul> 

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. 
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ii) Opposing valve .!!!s! articu.lated valve counts 

These are expressed quantitatively, as follows:-

20B:lOP:lOA 

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 number of the most abundant disarticulated part 

(i.e., 20 brachial valves) 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 2! 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) ~ 2! total 

This is the individual total for each group/genus/ 

species, expressed as a % for the total quantified 

assemblage (excluding fragmental remains). 
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Following on from the data regarding the fragmental 

remains is the :-

a) Genera number 

This value represents the total number of individual 

genera/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 :-

1 - 5 

5 - 9 

9+ 

low diversity 

medium diversity 

high diversity 

Diversity is an important criterion to assess and is a 

measure of the number of genera/species present within one 

aS3emblage, 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 from 

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 
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this is not always practical, due to variable induration, 

outcrop nature, poor preservation, bedding - cleavage 

relationships, etc. 

A second solution would be to examine a fixed number 

of specimens (e.g.,IOO) 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 gener~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 disarticulated 

remains. An arbitrary system is proposed :-

40 crinoid columnals = 1 complete individual 

20 cystoid·plates = 1 complete individual 

20 ramose bryozoan fragments = 1 complete individual 

20 machaeridian plates = 1 complete individual 

Any errors introduced will presumably affect all 

assemblages equally. 
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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 "triplesiaceids" for undifferentiated 

brachiopods of the order Triplesiidina Moore,1952 

(implying either Bicuspina or Oxoplecia). 

However,the author now feels that either the term 

"triplesiaceans" (i.e.,anglicisation of the superfamily 

Triplesiacea Schuchert,1913) or "triplesiids ll (i.e., 

anglicisation of the family Triplesiidae Schuchert,1913 ) 

would be more correct.The author chooses to employ 

"triplesiaceans" 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 drawn 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 •• 



LOCALITY 4A PORTREUDDYN SLATE 

Sericoidea SPa 

~.Bbdi ta. 

45B:41P:21A 

6B 

Ser1co1dea .§.2. 
(ct.Chonetoidea B1)ha 
or Spje1dnaes 1957 2B 

Sowerbye111ds 

Dalmane111ds 

3B: 2P 

12B:10P:5A 

~~lmanella sp. 1B: 1P 

Onniella SPa 5E: 3P:1A 

Horderleyella SPa lB 

Rarinesguin~ SPa 2P 

Broeggero11thus SPa 1.1 

~.cr.harnagens1s ot 
Dean 1960 0.1 

~.ct.broegger1 ot 
Dean 1960 0.2 

Calymene sp.(s.l.) 1.4 

Flex1calYmene SPa 0.3 

F.et.acantha ot Dean 
1963 0.1 

Ampyx sp. 0.2 

Raph1ophor1ds 0.3 

Thoracic segments 0.7 

Ostracode (?) 1 

Cyc1ocyclopa A 15 

C1rra1s 5 

Ba1acr1n~ basalis complete 
arm 1 

6 

FRON OLEU 
SOUTH EAST OF MOEL HEBOG 

1.10B:1.COP 0.47/1 60.33% 

6B 5.48% 

2B 

1.50B:l.00P 

1.20B:1.00P 0.42/1 15.5~% 

1.OOB:l.OOP 0.91% 

1.66B:1.00P 0.20/1 5.48% 

lB 0.91% 

2P 1.83% 

1.01% 

0.09'}~ 

0.18% 

0.27% 

0.09% 

0.18% 

0.27% 

0.64% 

0.91% 

99.97 



LOCALITY 4A continued 

Plllricolumnals 2 

Genera Number 13 Diversity Index 6.36 

Total Specimen Number 100 
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LOCALITY 7 PORTREUDDYN SLATE 

HENDRE HYWEL 
SOUTH EAST OF 

JrIOSL HEBOG 

Ser1co1dea sp. 40B:34P:1BA 1.18B:1.00P 0.45/1 56.70.% 

Serieo1dea abd1ta SB SB 4.89,% 

Serieoidea sp.(er. 
Choneto1dea alpha 
or Spje1dnaes 1957) lB 

Dalmanellids 

Dalmanella sp. 

Onniella sp. 

lOB: 11P: 7A 

1P:1A 

3B: IP:lA 

0.ef.soud1eYensis 
of Wil11ams 1963 lP 

Sowerbye111ds 2B: lA 

Horderleuella sp. 2P 

Rafinesgui~ sp. 1P 

Broeggero11thus sp. 1.4 

~.ef.broegger1 of 
Dean 1960 0.2 

Ca1Ymene sP.(s.l.) 1.1 

F~e:iea1Ymene 
(Reaca1ymene}pu$ulosa 0.4 

l.ap. 0.1 

Ampyx sp. 0.1 

Proetid 11br1genae 0.2 

Trilobite thorax, 
gen.et sp.indet. 1 

Thoracic segments 0.8 

Ostracode 1 

Tenta~!lJ:1tes sp. 1 

IB 0.98% 

1.OOB:l.lOP 0.64/1 17.60% 

IP 1/1 1.96% 

3.00B:l.00P 0.33/1 3.91% 

1P 0.g8~~ 

2B 0.50/1 2.93% 

2P - 1.96% 

1P 0.98% 

1.37% 

0.20% 

1.08% 

0.39% 

0'.10% 

0.10% 

0.20% 

0.98% 

0.78% 

0.98~6 

0.98% 

100.05 
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LOCALITY 7 continued 

Cyclocyc1opa A 3 

Balacrinus basalis 
complete arms 5 

Pluricolumnal 1 

Cirrals 6 

Genera Number 15 Diversity Index 7.43 

Total Specimen Number 100 
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LOCALITY 8 PORTREUDDYN SLATE 

FACH GOCH 
SOUTH EAST OF 

MOEL HEBOG 

Sericoidea Sp • 612B:4Q2P:642A 1.52B:1.00P 1.05/1 91.2~~ 

.§.abd1ta 2313 23B 1.67% 

S.aff.restricta of Wl11iams 19b2 2B 2B 0.15% 

Dalmane111ds 33B: 37P: 1BA 1.00B:l.12P 0.49/1 4.0~/o 

lB: 1F l.OOB:l.OOF 0.07% Da1manella Sp. 

000ie11a sp. 

Immature 
dalmanell1d ('1) 

17B: '9P: 9A 1.89B:1.00P 0.53/1 1.39% 

Horder1eye1la ap. 
('1) 

Broeggero11thus ap. 

~.cf.barnagensis of 
Dean 19bO 

IF 

2B 

0.1 

Ca1ymene sp.Cs.l.) 2.2 

F1exica1ymen~ cf. 
acantha ot Dean 1963 0.1 

F1ex1camene 
(Reacalxmene) cf. 
~usu19§a of Sh1rley 
193b 0.1 

AmPyq·cf.linleyensls 
of Whlttard 1955 3 0 0 

Ampyx sp. 

Raphiophorids 

Remopleurides cf. 
i§~~Y1 of Wh1tt1ngton 

~horaclc segments 

Alga 

0.8 

0.8 

0.1 

1.0 

1 

1F 

2B 

-

1 0 

O.o7to 

0.15% 

0.01~~ 

0.16% 

0.01% 

0.01% 

0.22% 

0.06% 

0.06% 

0.0r,~ 

O.Orib 
100.00 
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LOCALITY 8 continued 

Cyclocyclopa A 4 

P~uricolumnal 1 

Ramose Bryozoan fragments 4 

Genera Number 

Total Specimen Number 

14 

270 

1 1 

Diversity Index 4.46 



LOCALITY 47 GORLLWYN SLATE 

Dalmanelllds 

Dalmanella ap. 

Howellites sp'. 

Onnlella ap. 

Sowerbyelllds 

Skenidloides sp. 

Kjaerlna ap. 

Orthld,gen.et sp. 
lndet. 

Strophomenld,gen. 
et sp.1ndet. 

8B: 5P: 7A 

4B:1P 

1B 

lB 

8B:3P:5A 

2A 

lP 

1P 

lP 

SCbmidt1tes sP.(?) 2 

Broeggero11thus sp. 1.1 

FleX1Ca~enj 
(Reacaivmene cf.~ 
of Whittlngton 1~0.1 

Calymene sp.(s.l.) 0.1 

Parabasl1lcgs Dow1si 1.0 

Parabasilicus sP.C?) 0.2 

Isotellnld,gen.et 
sp.lndet.(enrolled) 1 

Isotelinid,gen.et 
sp.lndet. 0.1 

Isotelln1d 11brlgena 0.1 

Isotelinid thoracic 
segments 0.4 

Thoracic segment 0.1 

Bivalve,gen.et ap. 
Indet. 1 

1 2 

MYNYDD GORLLWYN 
SOUTH EAST OF 

MOEL HEBOG 

1.6oB:l.00P 0.88/1 30.49% 

4.00B:l.00P 8.13% 

IB 2.03% 

IB 2.03% 

2.66B:l.OOP 0.63/1 26.42% 

IP 

IP 

IP 

-

-

4.07% 

2.0370 

4.0~~ 

2 .2Lff~ 

0.20% 

0.20% 

2.03% 

0.41% 

0.20% 

0.20% 

0.81% 

0.20% 

2.03% 



LOCALITY 47 continued 

Algae 

Favos1tes sp. 

Cyclocyclopa A 

Cyclocyclopa. Al 

Cyclocyclopa J 

Cyclocyclopa J 1 

Cyclocyclopa J 1 
plurIco1umna1s 

Cirra1s 

Pinnate1 
PInnate2 
Cystoid plate 

2 

1 

Ramose Bryozoan fragments 

Genera Number 

4 

3 

2 

52 

5 

3 

14 

1 

1 

19 

18 

Total Specimen Number 70 

13 

4.07% 

2.03% 

99.98 

DiversIty Index 10.43 



LOCALITY 53 GORLLWYN SLATE 

SON erbyellids 

Kjaerina sP.('1) 

8B:3P:2A 

lB:1P 

~.ct.horderleyensis 
ot Bancrott 1929a 1P 

i.et.latericostata 
ot Baneroft 1929a 1P 

Orthids,gen.at sp. 
indet. 1P:lA 

Broeggerolithus ap. 2.0 

ap. 

~.ot.brgeggeri of 
Dean 1960 

~.cf.soudleyensis 
ot Dean 1960 

Parabasi1icus ct. 

1.0 

0.2 

0.2 

0.2 

powis! ot Dean 1963a 0.4 
ef .Flex1cal.ymene 
p1an1margipata of 
Wh1tt1ngton 1965 

Ca1ymene sp.(s.l.) 

Brongn1artella ct. 
b~ulca~a of Dean 
1 1 

Thoracic segments 

Pr1mit1a sp. ('1) 

S1gmoops1d 

Gas.tropods ,gen.et 
sp.1ndet. 

Alga 

0.1 

0.2 

0.9 

1 

1 

2 

1 

1 4 

MYNYDD GORLLWYN 
SOUTH EAST OF 

MOEL HEBOG 

2.66B:l.OOPO.25/1 39.53% 

1.00B:l.OOP 3095% 

lP 

IF 

lP 

3.95% 

1/1 7.91% 

7 .9l1~ 

0.7'ffi 

0.79fo 

0.79"/0 

1.58% 

0.40% 

0.79% 

3.95% 

7.91% . 

3.95% 
100.01 



LOCALITY 53 continued 

Cyc locye:1opa A 3 

Cyc1ocyc1opa J 1 6 

Cyc1ocyc1opa K 2 

Cyc1ocyc1opa L 1 

Pentagonopentagonopa A 1 

Cirra1s 5 

Pinnate1 3 

Pinnate2 1 

Ecninoderm plates 3 

Ramose Bryozoan fragments11 

Genera Number 15 Diversity Index 10.55 

Total ppecimen Number 50 

Ichnof'auna 

Sko1ithid burrow 1 

15 



LOCALITY 54 

MYNYDD GORLLWYN 
S OUTlI EAST OF 

GORLLWYN SLATE MOEL HEBOG 

Sowerbyellids IB:IP:2A 1.00B:l.00P 

Horderleyella Sp. LA 

Kjaerlna ap. IP 

ParacraniODS ap. 5 

lnarticulates,gen. 
et ap.indet. 2 

Broeggerollthtls sp. O.S 

ap. 
2 

&.cf.broeggeri of 
Dean 1960 0.1 

~.cf.S9udleyensis of 
Dean 1960 0.1 

Parabasi11cus ct. 
ma~ston''1o:e Dean 
19 3a 0.1 

Isote1inid 1ibrigena 0.1 

Iaotelln1d thoracic 
segment 0.1 

Calymene sp.(s.l.) 0.1 

Trilobite,gen.et sp. 
indet. 0.1 

Thoracic segments 0.4 

Gastropods,gen.et sp. 
indet. 2 

Orthoconic cephalopod 1 

Tentacu11tes sp. 

Cyclocyclopa A 

Cyclocyclopa Al 

1 

lP 

2 

1 

1 6 

2/1 15.oe~~ 

5. 03~~ 

5.0:% 

25.13% 

10.05% 

4.02~6 

10.05% 

0.50% 

0.50% 

10.05;~ 

5.03% 

5.03% 

100.01 



· LOCALITY 54 continued 

Cycl ocycl opa J 4 

Cyc locyc lopa J 1 ':t 
J 

Cyclocyclopa J
i Plurico umnal 1 

Cyclocyclopa L 1 

Cyclopentagonopa C 1 

Cyclopentagonopa D 1 

Pentagonopentagonopa D 1 

Cirrals 16 

Pinnatel 13 

Crinoid calyx 1 

Pluricolumna1 1 

Cystoid plate 1 

Echinoderm plate 1 

Ramose Bryozoan fragments 8 

Genera Number 15 Diversity Index 11.16 

Total Specimen Number 50 

1 7 



MYNYDD GORLLWYN 
SOUTH EAST OF 

lrlOEL HEBOG 
LOCALITY 55 GORLLWYN SLATE 

Sowerbye111ds 

Dalmanellid 

Paracran10ps sP.(?) 

Broeggero1ithus Sp. 

l1.. Sp • (Group 2 -
Dean 1960) 

Parabasl1icus sp. 

6B: 3P 

lA 

1 

1.5 

0.2 

Isote11n1d 11br1genae 0.8 

BrongniartellA sp. 

Thorac1c segments 

Sinuites sp. 

Bel1erophont1d 
(cf.Tetranota sp.) 

0.1 

1 

1 

Bellerophont1d 
(cf.Trop1dod1scus sp.)l 

~ophospira sP.(?) 

Tentacul1tes ap. 

Cy-clocyc1opa.J 

Cyclocyclopa J 1 
Cyclocyc1opa K 

Pentagonocyclopa A 

Pentagonocyc1opa C 

C1rrals 

P1nnatel 
Pinnate2 
P1ur1columnals 

3 

1 

5 
1 

1 

1 

1 

3 
6 

1 

5 

2. OOB .. U. OOP 

1 8 

32.26% 

8.0n~ 

1.61% 

4.30% 

0.54% 

3.76% 

5.38% 

16.13t~ 

5.38r6 



LOCALITY 55 continued 

Echinoderm plates 3 

Ramose Bryozoan ~ragment 1 

Genera Number 13 

Total Specimen Number 50 

1 9 

D1versity Index 9.89 



LOCALITY 56 GORLLWYN SlATE 

PEN PANT-ENGAN 
SOUTH EAST OF 

MOEL HEBOG 

Sowerbyellids 

Dalmanel11ds 

223B:119P:76A 1.87B:l.00P 

7B: 6p 1.l7B:l.00P 

DaImanells. Sp. 2B: IP 

D.cf.salo~iensls 
gregaria of Wll11ams 
1974 lB 

CnnieIla Sp. 

K;laerina sp. 

Skenidloides sp. 

lA 

lB: lP 

2B: IP 

Horderleyella sP.C?) 1P 

Paracranlops ap. 1 

Ortbdd,gen.et sp. 
1ndet. IP 

Strophomen1d,gen. 
et sp.1ndet. IP 

Broeggerolithus sp. 0.3 

CaIymene sp.(s.I.) 0.2 

Parabasl1icus powls1 0.1 

Isotelinld librigenaeO.2 

Isotelinld thoracic 
segment 0.1 

Isotelin1d pyg1dium 0.1 

Thoracic segments 0.2 

Tentaculltes sp. 10 

Alga 1 

Encrust1ng coral 2 

Coral 1 

2.00B:I.OOP 

lB 

1.OOB:l.00P 

2.00B:l.00P 

IP 

lP 

IF 

" -

0.60% 

0.3070 

0.30% 

0.60% 

0.30% 

O 0 0"1 .3 /0 

0.30% 

0.09% 

0.06% 

0.06% 

0.067'0 

0.03% 

0.06% 

0.60% 

99.99 

20 



LOCALITY 56 continued 

Cyc1ocyc1opa A 2 

C'ye locycl opa G 3 

Cyc1ocyclopa G1 1 

Cyclocyclopa J 9 

Cyc1ocyclopa J 1 17 

Cycloeyclopa L 2 

Cyclopentagonopa D 1 

Pentagonocyclopa B 2 
.. 

Cirrals 10 

Pinnatel 14 

Pinnate2 3 

Pluricolumnals 10 

Echinoderm.p1ates 4 

Ramose Bryozoan fragments 16 

Encrusting bryozoan 1 

Genera Number 16 Diversity Index 6.34 

Total Specimen Number 150 

21 



LOCALITY 58 . GORLLVlYN SLATE 

MYNYDD GORLLV'fYN 
SOUTH EAST OF 

MCEL HEBOG 

S.owerbyel11d lA 

Skenidioides sp. lA 

Palaeoglossa Ope 1P 

Para~;tan~o~~ sp. 2 

Sch1zocrania sp.(?) 1 

Inarticu1ates,gen. 
et sp.1ndet. 2 

Broeggerol1thus ap. 0.9 

J2.. broeggeri 0.1 

Isote11n1d 11br1gena 0.1 

Th.oracic segments 0.2 

§inu!t~s sp.( ?) 1 

Orthoconic cephalopod 1 

Encrusting coral 1 

01rral 1 

Pinnatel 4 

Ramose Bryozoan 
fragments 8 

Genera Number 12 

Total Specimen Number 50 

8.13% 

8.13% 

1P 8.13% 

16.26% 

8.13% 

16.26% 

7 .32~~ 

0.81% 

0.81r~ 

1.63% 

8.l3~~ 

8.13% 

8.13% 

100.00 

Diversity Index 10.39 

22 



LOCALITY 59 GORLLv"IYN SLATE 

Sowerbye1~1ds 2B 

Brach1opod,gen.et 
sp.1ndet. lA 

Obo11d(L1ngulella sp.1)1 

Obo11d,gen.et sp. 
indet. 

Broeggerol1thus sp. 

Parabas111cus sp. 

Lophosp1rs sp. 

Gastropods,gen.et 
sp.indet. 

Cyc:locyclopa J 

Pinnate1 

1 

0.9 

0.1 

2 

2 

Ramose Bryozoan fragments 

Genera Number 

Total Specimen NllIllber 

IChnof'aun,1! 

Sko11thos 

Obo11d burrow (1) 

1 

1 

4 

8 

30 

2 

1 

23 

P£~ PANT-ENGAN 
SOUTH EAST OF 
MOEL HEBOG 

2B 20% 

10% 

10% 

107~ 

9% 

1% 

20% 

20% 
100 

Diversity Index 7.41 



LOCALITY 61 PORTREUDDYN SLATE 
MAES-Y-LLECH-GANOL 
SOUTH OF MOEL HEBOG 

Sericoidea sp. 126B:80P:2A 1.58B:1.00P 0.02/1 75.25% 

Se:tlcols!ea 
restrigta lB lB 0.59% 

§er~~olsl~1i aff. 
a~1fa of W1111ams 
1 2 ef.QhQneto1d~a 
gammj of Spjeldnaes 
1957 IB lB 0.59% 

Serleoldea aft. 
ab21ta of W1111ams 
19 2 lB: 1P 1.00B:1.00P 0.59% 

Ser1co1dea sp.(et. 
Chone~o.dea gamya of 
Spjeldnaes 1957 lB lB O.59r~ 

§erigo1dea sp.Cet. 
Qao~gt21gea iduya ot 
Spjeldnaes 1957 2B 2B 1.18% 

Sowerbyel11ds 19B:22P:2A 1.00E:l.16p 0.15/1 14.11% 
Dalmanellids lB: IP 1.OOB:l.OOP 0.5~~ 

Dalmane11a sP.(?) 1F lP O.5~ 

Onn1ella sp.C?) lA 0.5916 

Bancroft1pa sP.(?) lA 0.59% 

Horderleyella ap. 2B: .3.P 1.OOB:l.50P 1.76% 

n..et.plicate ot 
Baneroft 1928,1945 lE 1B 0.59% 

Orth1ds,gen.et sp. 
lndet. IB: .3P 1.OOB:3.00P 1.76% 

Immature orth1d, 
gan.et sp.1ndet. 1P lP, 0.59% 

Br~eggero11thus sp. 0.1 0.06% 

100.02 

24 



LOCALITY 61 continued 

Cyclocyclopa A. 1 

Cirrals 2 

P1urico1amna1 1 

Genera Number 11 DiYersity Index 4.93 

Total Specimen Number 80 

25 



LOCALITY 91 GORLLvlYN GRIT 

Sowerbye111ds 12B:10P:3A 

Da1mane111ds 2B: lA 

Kjaer1na sp. ~: 5P 

It.aff. jones1 of 
Bancroft 1929a lP 

Heterorthis sp. 18 

Paracran10ps ap. 2 

Broeggerol1thus sp. 0.4 

Cal;vmene sp.(cf. 
Fle;~:a~~ene 
(Reacalvmene)p~}UlQSa 
of Sb1r1ey 193 0.1 

Alga 1 

Cyclocyc1opa A 

Cyc:locyclopa J 

Ramose Bryozoan fragments 

Lep1dQco1eus ap. 

Genera Number 

Total Specimen Number 

2 

1 

2 

1 

11 

70 

26 

SOUTil OF MOEL HEBOO 

1.20B:1.00P 0.25/1 

2B 0.50/1 

1.00B:1.25P 

1P 

lB 

-

52.63% 

10.53% 

17.54% 

3.51% 

3.51% 

7.02% 

1.40% 

0.351~ 

3.5JS~ , 

100.00 

Diversity Index 6.74 



LOCALITY 111 PORTREUDDYli SLATE 

YNYS WEN 
SOUTH OF 

MOEL HEBOG 

Sowerbye11ids 

Ds.1maneI1ic.s 

Serico!gea sp. 

Dinorthi§ sP.{?) 

7B:4P 

1B 

lP 

1B 

Horderleyel1a sP.(?) IP 

Broeggerolithus sp. 4.1 

~.cr.broeggeri or 
Dean 1960 0.3 

B.cf.soud~e~en~is 
'Or Dean 1960 0.1 

0.1 

QaIymene sp.{s.l.) 0.1 

Calymenid thoracic 
segment 0.1 

Parabasi1icus sp. 1.0 

Isotelinid 1ibrigenae 0.2 

Thoracic segments 0.4 

Hol11naceans 2 

Cyc1ocyclopa A 

Cyc1ocycIopa G 

Cyc1ocyclopa J 1 

Pentagonocyclopa B 

Plur1columnal 

Pinnatel 
Cirrals 

6 

1 

3 

3 

1 

2 

9 

27 

1.75B:1.00P 

IB 

lP 

lB 

IP 

5.15% 

5.15% 

5.15% 

21.13% 

0.52% 

0.52% 

0.52~~ 

5.15f~ 

1.03~6 

2.0670 

10.31~~ 

99.99 



LOCALITY 111 continued 

Genera Number 11 

Total Specimen Number 70 

Diversity Index 8.40 

26 



LOCALITY lllA PORTREUDDYN SLATE 

YNYS VVEN 
SOUTH OF 

MOEL HEBOG 

Sowerbyellids 8B:5P 

Dalmane1~lds lB:IP 

Sericoidea ap. 2B 

Horderleyella ap. lB:IP 

Broeggero1ithus sp.2.7 

B.cf.broegger1 of 
Dean 1960 0.1 

B.cf.soudleyensis or Dean 1960 0.3 

Calymene sp.(s.l.) 0.2 

Parabasilicus sp. 0.6 

Isotelinld 
llbrlgenae 0.3 

Isotelinld thoracic 
segments 0.4 

Ostracode 1 

Cycloc:yclopa A 

C1clocyclopa J 

Pentagonoc:yclopa B 

P1urlco1umnals 

pinnate1 
Clrra:l.s 

Genera Number 

Total Specimen Number 

8 

2 

2 

2 

1 

15 

10 

50 

29 

1.60B:l.OOP 

, 1.00B: l.OOP 

2B 

1.OOB:l.OOP 

D1vers1ty Index 7.88 

45.45~~ 

5.68% 

ll.36t~ 

5.68% 

15.34% 

0.57% 

1.7(Ji/o 

1.14% 

3.41% 

1. 70~~ 

2.27% 

5.68% 

99.98 



YNYS WEN 
'SOUTH OF 

LOCALITY 112 GORLLWYN SLATE MOEL HEBOG 

Dalmanellids 2B:IP:3A 

On.."liella et. 
soudleyensis of 
Williams 1963 IB:IP 

Scwerbyellids 3B 

Sericoidea aff. 
sbdita of' 
Wi111ams 1962 IF 

Sericoidea SPa IB 

Orthld,gen.et SPa 

indet. lP 

Paracraniops SPa 

Obol1d,gen.et SPa 
indet. 

I~~rticulate,gen. 
et sp.indet. 

Braeh10pod,gen.et 

9 

1 

1 

sp.1ndet. lB:lP 

Broeggerolithus SPa 5.3 

~.ef' .harnasensls . 
of' Dean 1960 0.6 

~.cf.sogdleyensis of 
Dean 1960 0.2 

B.cf.broe~geri of 
Dean 1960 0.1 

Broeggerolithu3 SPa 
(Group 2-Dean 1960) 0.5 

Calymene sp.Cs.l.) 1.4 

Flexicalymene cf. 
acantha of' Dean 1963 0.1 

Brongniartella minor 0.4 

la.sp. 0.1 

2.00B:I.OOP 

1.00B:1.00P 

3B 

IF 

IB 

lP 

1.OOB:l.00P 

30 

2. 20t~ 

2.20% 

2.2070 

2.20% 

11.65% 

o.~~ 

0.22% 

0.22% 

0.88% 

O.22~o 



LOCALITY 112 continued 

.I!.sp.thoracic 
segment 0.1 0.2270 
Parabasili.cus sp. 4.0 8. 797~ 

.!:.powisi 0.1 0.22% 
P.cf.marstoni'l of 
Dean 1963 1.4 3.08% 
Parabasilicus Sp. 
librigenae 0.3 0.66% 
.!!.sp.thoracic 
segment 0.1 0.2270 

Proet1d librigenae 0.1 0.22% 
Encrinurid( 'I) 0.1 0.22% 
Thl)racic segments 1.6 3.52~o 

Ostracode 1 2.20% 
HyQlithes sp. 1 2.20r~ 

Tentaculi tes sp. 3 6.59% 

100.0~ 

Cyclocyclopa A 7 

Cyclocyclopa F 4 
Cyclocyclopa H 2 

Cyclocyclopa J 24 

eye 10cycl opa J 1 8 

C.yclocyclopa L 3 

Cyclopentagonopa D 1 

Cyclopentagonopa E 1 

Pentagonocye1opa B 4 

Pentagonocyclopa D 1 

Pentagonopentagonopa E 1 

31 



LOCALITY 112 continued 

Pentagonopentagonopa F 2 

Hexagonocyclopa A 1 

cf.Balacrinus basalis of' 
Ramsbot tom 1961 2 

cf.Ba1acrinus basalis arms 
of Ramsbottom 1961 8 

Crinoid calyx 1 

Plurico~umna1s 19 

Pinnatel 17 

Cirrals 26 

Crlnoid plates 2 

Echinoderm plates 7 

Ramose Bryozoan fragments 152 

Circular Bryozoa 6 

Genera Number 23 Diversity Index 12.66 

Total Specimen Number 250 

32 



LOCALITY 112A GORLLWYN SLATE SOUTH OF MOEL HEBOG 

Sowerbye111 ds 2B:1P 2.00B:1.00P 8.069~ 

Da1mane111ds 1B:1P 1.00B:1.00P 4.03% 
0nni e11a ap. 1P 1P 4.03% 
Ser1go1dea ap. 2B 2B 8.06% 

Paracran10ps ap. 5 20.16% 

Obo11d,gen.et sp. 
1ndet. 1 4.06% 

Broeggero11thus ap. 3.7 14.92% 

~.cf.brgegger1 o~ 
Dean 19 0 . 0.2 0.81% 

~.cf.soug.elens1s 
of Dean 1960 0.1 0.40% 

B.sp.(Group 2-Dean 
1960) 0.3 - 1.21% 

Paranaa111cua ap. 2.8 - 11.29% 

P.cf.marston1? of 
Dean 1963a 0.6 2·42% 
Isote11n1d I1br1genae 0.4 1.61% 

~pllmene sp.{s.l.) 0.9 3.63% 

Brongniartella minor 0.3 1.21% 

Brongniartella ap. 0.2 - 0.81% 

Thoracic segments 1.3 5.24% 

Tentacu11tes sp. 2 8.06% 
99.98 

Cyclocyclopa A 3 

Cyc1ocyclopa F 1 

Cye loeycJ. opa J 17 

Cycloc~lopa J 1 11 

Cycloeyelopa L 3 

33 



LOCALITY ll2A continued 

Cyclopentagonopa E 1 

Pentagonocyclopa B 2 

Pentagonopentagonopa E 4 
Pentagonopentagonopa F 4 

cf.Balacrinus basalis 
arms of Ramsbottom 1961 4 
Pluricolumnals 10 

Pinnatel 11 

Cirrals 19 

Echinoderm plates 4 

Ramose Bryozoan fragments 76 

Circular Bryozoa 3 

Genera Number 14 Diversity Index 9.24 

Total Specimen Number 100 

34 



LOCALITY PAl GORLLWYN SLATE 

SO'Nerbye11ids 28B: 22P: 7A 

Dalmane11ids 6B: SP 

Da1manella sP.(?) lP 

O~~ie1la SPa 2B: 2P 

Kjaerina SPa lB: IF 

Horderleyella SPa lP 

Craniopsids 3 

Broeggero1ithus SPa 1.7 

B.cf.broeggeri of 
Dean 1960 0.2 

B.cf.soud1eyensis of Dean 1960 0.1 

Ca1Ymene sp.(s.l.) 0.8 

Flex1calymene SPa 0.1 

Parebasilicus SPa 0.2 

Isote1inid librigenaeO.3 

Isotelinid thoracic 
segments 0.5 

Brongn1arte11a cf. 
b1su1cata of Dean 
1961 

Thoracic segments 

Pygidium,gen.et 
sp.indet. . 

Gastropod,gen.et 
sp.1ndet. 

Orthoconic 
cephal.opods ('l) 

0.2 

0.6 

0.1 

1 

2 

35 

FONT ABER DUNANT 
SOUTH EAST OF 

MOEL HEBOG 

l.27B:l.COP 0.25/1 60.55% 

1.20B:l.COP 

IP 

1.COB:l.00P 

1.COB:l.00P 

lP 

10.387~ 

1.73~ 

3.~6% 

1. 737~ 

1. 73~~ 

5.191'0 

2.94% 

0.35% 

0.175'~ 

0.17% 

0.35% 

O.52~o 

0.87% 

O.351u 

1.0~~ 

0.177~ 

1. 737~ 

3.4610 



LOCALITY PAl continued 

Tentaculites Sp. 1 1. 73~1, 

100.00 

Cyelocycl opa A 7 

Cyclocyclopa Al 3 

Cyclocyclopa G 1 

Cyclocye lopa J 11 

Cyclocyclopa J 1 7 

Cyclocycl opa L 5 

Cyclopentagonopa D 4 

Pentagonocyc1opa B 1 

Pentagonopentagonopa A 1 

Pentagonopentagonopa D 2 

Cirral.s 15 

Pinnatel 7 

Pinnate2 6 

·Pluricolumnals 1 

Ech1noderm plates 2 

Ramose Bryozoan fragments 7 

Genera Number 16 Diversity Index 9.01 

Total ·S.pecimen Number 70 

36 
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LOCALITY PA2 GORLLWYN SLATE 

Sowerbyel1ids 

Da1mane1lids 

Onnielle sp. 

15B:13P:4A 

3B: lP 

1P 

Kjaerlna Sp. lP 

Craniopsids 4 

Broeggerol1thus sp. 1.2 

B.cf.broeggerl of 
'Dean 1960 0.2 

Calymene sp.Cs.l.) 0.6 

Parabasilicus sp. 0.1 

Isote11nids,gen.et 
sp.1ndet. 0.2 

Isote1in1d 1ibrigenaeO.3 

Isote1inid thoracic 
segments 0.2 

Brongn1artella cf. 
bls1.11cata of Dean 
1961 

Thoracic segments 

Gastropods,gen.et 
SJI.lndet. 

Tentaculites sp. 

Cyc:locyclope A 

Cyclocyclopa A1 

Cyc 10cyc lope J 

eyc locyclopa J 1 

Cyc1ocyc10pa L 

0.1 

0.7 

2 

2 

4 

1 

12 

10 

3 

37 

PONT ABER DUNANT 
SOUTH EAST OF 

MOEL HEBOG 

1.15B:l.COP 

3.00B:l.COP 

1P 

0.27/1 53.377~ 

8.437~ 

lP 

2.81% 

2.81~Q 

0.5670 

1.69% 

0.2810 

O.56~o 

0.84% 

0.28% 

1.97% 

5.62% 

5.62% 

100.01 



LOCALITY PA2 continued 

Cyclopentagonopa C 1 

Cyclopentagonopa D 3 

Pentagonopentagonopa A 4 

Pent agonop entagonopa D 3 

C1rrals 9 

P1nnate1 2 

Pinnate2 2 

Pluricolumnal 1 

Ech1noderm plate 1 

Ramose Bryozoan 
fragment s . 4 

Genera Number 12 Diversity Index 7.62 

Total Specimen Number 50 
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LOCALITY FA.3 GORLLWYN SLATE 

Sowerbyel11ds 21B:18P:3A 

Dalmanel11ds 4B: 4P 

Howellites SP.(?) 2B: IF 

onniella sp. 2B: IF 

Kjaer1na sp.c?) .3P 

Craniops1d 1 

Broeggerol1thus sp. I.S 

~.cf.broegger1 of 
Dean 1960 0 • .3 

B.cf.soudlelens1~ of" Dean 1960 0.2 

Calymene sp.(s.l.) 0.4 

Flex1calYmene sp.(?) 0.1 

Parabas111cus sp. 0.2 

Isotelin1d I1br1gena 0.1 

Isote11n1d thoracic 
segments 0.4 

Brongniartella sp. 0.2 

Thoracic segments 0.8 

Gastropods,gen.et sp. 
1ndet. 2 

Orthocon1c cephalopod 
(?) 1 

Tentacul1tes ap. 1 

Cyclocyclopa A 11 

Cyclocyclopa Al .3 

Cyclocyc1opa G 5 

39 

PONT ABER DUNANT 
SOUTH EAST OF 

MOEL HEBOG 

1.17B:1.00P 0.14/1 54.30% 

1.00B:l.00P 9.05% 

2.00B:1.00P 4.52% 

2.00B:l.OOF 

3P 6. 79'1~ 

2.267'0 

3 • .39% 

0.68% 

0.45% 

0.90% 

0.23% 

0.45% 

0.2.3% 

0.90% 

0.45~~ 

1.81~6 

2.26% 

99.97 



LOCALITY PA3 contintled 

Cyc1ocyclopa J 12 

Cyclocyclopa J 1 6 

Cyclocyclopa L 6 

Cyc1opentagonopa C 2 

Cyclopentagonopa D 2 

Pentagonocyclopa B 4 

Pentagonopentagonopa D 2 

Cirra1s 7 

pinnate1 2 

P1urico1umnals 2 

Ramose Bryozoan 
fragments 3 

Genera Number 15 Diversity Index 9.01 

Total Specimen Number 70 
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LOCALITY PA4 GORLLV/YN SLATE 

Sowerbye11ids 

Da1mane11ids 

Onniella sp. 

17B:15P:5A 

4B: 3P 

2B: 1P 

Kjaerina sp. 1P 

Cran1ops1d 1 

Broeggero1ithus sp. 1.2 

B.cf.broegger1 ot 
Dean 1960 ' 0.1 

Calymene sp.(s.l.) 0.5 

Flex1ca1ymene sP.(?) 0.1 

Parabas11icus sp. 0.1 

Isote1~n1d 1ibr1genae 0.2 

Isote11nid thoracic 
segments 

Brongn1artella ct. 
b1~u1cata of Dean 
19 1 

Thoracic segments 

Gastropod,gen.et sp. 
1ndet. 

Orthoconic 
cephalopod (?) 

Tentaculites sp. 

Cyc1ocyc1opa A 

Cyc1ocyc1opa A1 

Cyc1ocyc1opa G 

Cyc1ocyc1opa J 

0.6 

0.1 

0.6 

1 

1 

3 

12 

3 

3 

2 
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PONT ABER DUNANT 
SOUTH EAST OF 

MOEL HE BOG 

1.13B:1.GOP 0.29/1 58.51% 

2.00B:1.00P 5.32% 

IP 2.66% 

2.5670 

3.19% 

0.27% 

1.33% 

0.27% 

0.27% 

1.60~~ 

0.27% 

1.60% 

2.66% 

2.66% 

7.98% 

100.03 



LOCALITY PA4 continued 

Cyclocyclopa J l 4 

Cyclopentagonopa D 4 

Pentagonopentagonopa A 2 

Pentagonopentagonopa D 4 

Cirrals 10 

P1nnatel 4 

Plnnate2 1 

Pluricolumna~s 2 

Ramose Bryozoan fragments 5 

Genera Number 13 Diversity Index 8.14 

Total Specimen Number 50 
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CWMLLEFRITH 
WEST 

LOCALITY 117 LOvv.ER &~YOLITIC TUFF 
OF 

r.OEL HEBOG 

DolerQrthis 
duf'tonensis 
pro1ixa 

Saverbye11ids 

Reusche11a Sp. 

Dalmane11ids 

Nico1e11a actoniae 
obesa 

Kjaerina sp. 

Stro'OQomena cf'. 
grandis of' 
Williams 1963 

Macrocoe11a sP.(?) 

Kiaromena sp. 

P1aesiomyids 

Howel;).i tes sp. 

89B: W)P: 3A 

43B:40P:2A 

34B:22P 

7B: SP:lA 

6B: 5P 

4B: 6P 

4B: 2P 

2P 

2P 

2B: 1P 

lA 

Raf'1nesguina sP.(?) 1P 

Eoplectodonta ap. 1B 

Bancrof't1na sP.(?) lE 

cf.PaJ.aeosJ.2sla:a 
at;!ienuata of 
Wi11iams 1974 2 

Obolid,gen.et sp. 
indet. 1 

Proetids 0.3 

PJ.aty11chas sp. 0.2 

B£oasni8 £te11a 
bisqlcata 0.3 

Cha§m2!2!l s·P. 0.4 
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1.OBB:1.00P 0.OS/1 1S.05% 

1.SSB:1.00P 11.31% 

1.40B:1.00P 0.14/1 2.6~~ 

1.20B:l.OOP 2.01% 

1.00B:l.50P 2.01% 

2.00B:l.00P 1.314% 

2P 0.67% 

2P 0.67% 

2.00B:1.00P 0.67% 

0.33t~ 

1P 0.33% 

1B 0.33% 

1B 0.33% 

0.67r~ 

0.33~~ 

- 0.10% 

0.07% 

0.10% 

- 0.13% 



LOCALITY 117 continued 

Estonio'os alit'rons 0.2 

Broeggerolithns sp. 0.3 

Atractopyge sp. 0.1 

Tr1nucleid 0.2 

Thoracic segments 2.1 

Praectenodonta sp. 1 

B1va1ve,gen.et sp. 
1ndet. 1 

Gastropods,gen.et 
sp.indet. 19 

Ostrac.odes 21 

TentacgJ.1tes sp. 45 

Cyclocyclopa A 199 

Cyc1ocyclopa Al 36 

Cirrals 30 

Ech1noderm plate 1 

Ramose Bryozoan fragments 30 

Coral fragments 60 

Lepldocoleus sp. 5 

Genera Number 

Total Specimen Number 

30 

400 

44 

0.07f~ 

0.10% 

0.07% 

o. 70o;~ 

0.33% 

6 • .35% 

7 .C2~6 

15.05% 

99.99 

Diversity Index 12.04 



LOCALITY 121 LrnVER RHYOLITIC TUFF 
·NEST OF 
1~OEL HEBOG 

Dalmanel11ds 7B:9P:5A 

Dalmanel1a sp_ IB 

l2..cf'.lepta of 
Bancroft 1945 lE 

D.cf'.modica of' 
Wil1iams 1963 lB 

Sowerbyellids 3B:14P:lA 

Kjaerina sp. lB: lP 

K.bipartita 1P 

K.cf.hedstroemi of 
Bancrc~t 1929a lP 

Do1erorthis sp. 1F 

. Cremnorthi s sp. 

Desmorthis SP.(?) 

Do1erorth1d 

Orth1ds,gen.et 
sp.indet. 

Sken1dioides sp. 

Reusche11a ap.(?) 

Platystrophta sp. 

Strophomen~. ap. 

Strophomenids,gen. 

1P:1A 

lA 

lB 

2P 

IP:2A 

IP 

1F 

lP 

et sp.indet. 1B:LP 

Paracraniops sp. 

Pa1aeoalossa sp. 

Obo11ds,gen.et sp. 
indet. 

lnarticulates,gen. 
et sp.1ndet. 

1 

2 

2 

9 

45 

1.OOE:1.29P 0.56/1 15.l~~ 

IB 1.08% 

IB 1.08% 

IB 1.08% 

1.COB:4.67P 0.07/1 16.22% 

1.00B:1.00P 1.0&.1~ 

1P 1.08% 

lF 1.08% 

IP 1.08~ 

lF 

1B 

2P 

lP 

lF 

lF 

1P 

1.00B:l.00P 

1/1 

2/1 

2.167';' 

1.08% 

1.08% 

2.16% 

3.24% 

1.08% 

1.08% 

1.08% 

1.08~~ 



LOCALITY 121 continued 

Brachiopod,gen. 
et sp.indet. 1B 1B 1.08% 

BI'on~niartella 
bisu1cata - 0.5 0.54% 

Bron,sniarte11a 
(bisulcata~)thoracic 
segments 1.5 1.62% 

Es~onious allfrons 0.2 0.22% 
Cha.smops Bp. 0.1 O.llr~ 

Pterygometopid cheek 
fragment 0.1 0.117~ 

Thoracic segments 0.2 0.22% 
Gastropod,gen.et 
SI' .indet. 1 1.08J6 

Be11erophontids 
(Tropidodiscus BP.?) 2 2.16% 

Tal1innella SI>. 1 1.08% 

Hol1inaceans 2 2.16i~ 

Ostracode 1 1.08% 

B1valve,gen.et 
sp.1ndet. 1 1.08% 

Tentaculites scalaris3 3.24% 

Tentacu1ites sp. 10 10.81% 

Fayosites sp. 4 4.32% 

99.97 

Cyclocyclopa A 11 

Cyc1ocyc1opa Al 2 

Cyc1ocyclopa E 2 

Cyc1ocyc1opa F 2 
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LOCALITY 121 continued 

Cyclocyc1opa H 1 

. Cyc1 ocycl opa K 22 

Cyclopentastellatopa A 1 

Pentagonocyclopa A 1 

Pluricolumnals 9 

Pinnate1 6 

Cirrals 61 

Ramose Bryozoan f'ragments 10 

Circular Bryozoan 1 

Lenidocoleus sp. 1 

Genera Number 30 Diversity Index 15.15 

Total Specimen Number 70 
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LOCALITY 129 UPPER RACKS SANDSTONE CAPEL CURIG ·NEST 

Salopia globosa 35:8: 31P: 5A 1.13B:1.00P 0.14/1 26.79% 

Salopia sp. 12B:I0P 1.20B:l.00P 8.04% 

Dinorthis sp. 25B:18P:lA 1.39B:l.OOP 0.04/1 17 .41r~ 

D.cf.berwvnensis 
of Wil1iams 1963 6B 6B 4.02% 

Immature 
Dinorthis sp. 5B:3P 1.66B:1.00P 3. 357'~ 

Macrocoelia 
e!}2ansa 2B:10P 1.00B:5.00P 6.70% 

lIacrocoe1ia sp. 6p 61' 4.02% 
" Q 

Raf'inesg,uina sP.C'l) 6B: 4P 1.50B:1.00P 4.02% 

DaJ.manel~ids 12B:151':lA 1.00B:1.25P 0.07/1 10.72% 

Dalmanella sp. 7D:2P 3.508:1.00P 4.69% 

S.owerpye11ids 3B:21' 1.50B:1.00P 2.01% 

Rostrice11ula sp. 3B 3B 2.01% 

Reusche11a sp. 4B:.3P 1.33B:1.00P 2.68% 

Harknesse11id 1B 1B 0.67% 

Broef"iero1ithus 
sp. 'l) 0.2 0.13% 

Pygidium,gen.et 
O.O-n~ sp.indet. 0.1 

Corals 4 2.68% 

100.01 

Cyc1ocyc1opa A 19 

Pentagonocyc1opa B 9 

Ramose Bryozoan fragments 10 

Genera Number 13 Diversity Index 5.96 

Total Specimen Number 100 
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LOCALITY 134 
UPPER GRIT 

(GORLLWYN GRIT) 

GAREG BENGAl{ 
SOUTH EAST OF 

BEDOOELERT 

Sowerbyelllds 211B:178P:6A 1.19B:l.OOP 0.03/1 47.45% 

Immature 
sowerbyelllds 

Dalmanelllda 

Immature 
da1mane111ds 

Dalmanella ap. 

Howell1tes ap. 

.12. (1:.) 
m1l1tiplicat!! 

MacrocQelia 
expansa 

Trip1esiaceids 

Bicuspina 
splrlf'ero1des 

Reuachella sp. 

33B: 19P 

1BB: 15P 

4B: 3P 

SB: 1P 

3P 

77B: 63P 

38B: 28p 

8B: 36p 

2B: 3P 

Bp 

2B: SP 

Horder1eyell§ sP.(?) 2P 

Bronsniarte11a sP.(?) 0.2 

cr.F1exica1ymene 
R1an1marg1nata of 
Wh1ttlngton 1965 

Quadrijugatorid 

Tal11nnella· sp. 

Gastropod . 
(Lophosplrid 7) 

Mod1omorph1ds 

C'yclocyc1opa A1 

0.1 

1 

1 

1 

S 

1.74B:l.OOP 7 .22~~ 

1.20B:1.00P 3.9~~ 

1.33B:l.OOP 0.87% 

5.00B:l.OOP 1.09% 

3P 0.66% 

1.22B:l.OOP 16.84% 

1.36B:1.00P 8.31% 

1.00B:4.50P 7.8~6 

1.OOB:l.50P 0.66% 

BP 1.75% 

1.00B:2.S0P 1.09% 

2P 0.44% 
O.o~ 

0.02% 

0.2~~ 

0.22% 

0.22% 

1.09% 

100.00 

8 
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LOCALITY 134 continued 

Cyclocyclopa J 16 

Cyclocyclopa J 1 3 

Pentagonocyclopa A 6 

Ramose BryozDan fragments 11 

Encrusting Bryozoa 2 

Cyclocysto1des sp.plates 4 

Genera Number 

Total Specimen Number 

17 

150 

50 

Diversity Index 6.38 



LOCALITY 134A 
UPPER GRIT 

(GORLLWYN GRIT) 

GAREG BENGAM 
SOUTH EAST OF 

BEDDGELERT 

Sowerbye11ids 281B:203P:13A 1.38B:l.OOP 0.05/1 55.65% 

Immature 
sowerbye11ids 22B: 9P 

Din2r~ls 
(P1aSS10DtYs) sp. 69B: 56P: SA 

~. (,f.) 
mg;L~l12;L!~at~ 48B: 41P 

Immature 12.(E,.)sP. 2B: 2P 

Macrocoe1ia 
e!2ansa 6B: 4lP 

Dalmane11ids 27l3: 17P: 2A 

Ho!e111tes sp. 3P 

Reuscnella sp. 1B 

Leptaena sp. 1P 

Heterorthls sp. 1B 

Bicus121na splr!feroiOeslP 

Hord~£lelel.a sP.(?) 2P 

Kjaer!na_sp.(?) 2P 

Qa1y!ene sp.(s.l.) 0.3 

Be11erophontids 7 

Cyclocyclopa Al 1 

Clrra1s 14 

Plurlco1ttmnal 1 

Ramose Bryo~oan fragments 42 

Qyclocystoides sp.plates 9 

Genera Number 
Total Specimen Number 

16 
150 

51 

2.4l4B:1.00P 4.16% 

1.23B:1.00P 0.07/1 14.01% 

1.70B:l.OOP 9.09% 

1.00B:l.00P 0.38% 

1.00B:6.83P 7.76% 

1.59B:1.00P 0.07/1 5.49% 

3P 0.57% 

lB 0.19% 

lP 0.19% 

lB 0.19% 

lP 0.19% 

2P 0.38% 

2P 0.38% 

0.061e; 

1.33% 

100.02 

Ddversity Index 5.87 



· LOCALITY 14lA LmVER RACKS SANDSTONE CAFEL CURIG 'lrEST 

·Uaeroeoelia sp. 10B:19P:lA 

M.ef .eXl?ansa of 
7Tl111ams 1963 2B:17P 

Dinorthis sp. 19B: l8P 

D.cf.berv~nensis 
Of Wi1liams 1963 2B:1P 

SaIopia globosa 15B: l3P: 2A 

Dalmane11ids 2B:4P:1A 

Dalmane11a ap. lP 

SowerbyeIIlds 2B:1P 

Reuschel1a sp. lB 

Broesgero1ithus sp. 0.2 

Coral (Favosites sp.?) 
3 

CycIocyc1opa A 

Pentagonocyc1opa B 

Pinnatel 

Ramose Bryozoan fragment s 

Genera Number 

Total Specimen Number 

52 

1.00B:l.90P 

1.00B: 8.50P 

1.06B:l.00P 

2.00B:l.OOP 

1.15B:l.00P 

1.OOB:2.00P 

IP 

2.00B:1.00P 

4 

1 

6 

2 

IB 

0.05/1 

0.13/1 

0.25/1 

22.94% 

19.50% 

21. 7~~ 

2.29% 

19.50% 

5.73% 

1.157~ 

2.2~~ 

1.15% 

0.23% 

3.4~6 

100.01 

10 

60 

Diversity Index 5.13 



LOCALITY 141B LOWER RACKS SANDSTONE CAPEL CURIG WEST 

Macrocoe11a Sp. 9B: 17P: 2A 1.OOB:l.89P 0.12/1 19.57% 

M.ef.expansa of 
Wl11iams 1963 3B:16P 1.00B:5.33P 16.48% 

M.ef.prolata of 
Wi11iams 1963 4P 4.12~~ 

Immature 
Macrocoella sp. 1P 1P 1.03% 

Dinorthls sp. l5B:17P: 3A 1.00B:1.13P 0.18/1 20.60% 

D.ef.berwynensls 
C)f Wl11iams 1963 4B:2P 2.00B:1.00P 4.12% 

ItJmature 
Dlnorthis sp. 2B 2B 2.06~~ 

Salopla globosa 17B:17P:2A 1.00B:1.00P 0.12/1 19.57% 

Dalmanellids 5B:7P 1.00B:l.40P 7 .2l~~ 

Dalmanella sp. lB lB 1.03% 

Sowerbye11id- 1P 1P 1.03% 

Reuschella sp. 2B:1P 2.00B:1.00P 2.06% 

Broesserolithns sp. 0.1 0.10~~ 

Favosites sp. 1 1.03% 

100.01 

Cyclo~yclopaA 10 

Pentagonocyc1opa B 4 

pinnate
1 

7 

Pinnate2 2 

Ramose Bryo~oan fragments10 

Genera Number 11 Diversity Index 5.51 

Total Specimen Number 60 

'i 
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LOCALITY l4.3A 
REWORKED TOP OF 
THE GARTH TUFF CAPEL CURIG ','lEST 

Macrocoelia sp. 6B:lOP 

Nacrocoelia cr. 
ex~ansa of' Will lams 
19 3 IB:6P 

Salopia sp. 

Immature 
Dlnorthls sp. 

Cyclocyclopa A 

pinnatel 
Genera Number 

lB 

lP 

1 

1 

1.OOB:l.66p 

1.OOB:6.oop 

IB 

IF 

4 Diversity Index 3.13 

Total Specimen Number 20 
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33.33% 

5.56% 

100.01 



LOCALITY 143B LOWER RACKS SANDSTON3 CAPEL Cu'"RIG WEST 

Macrocoe11a sp. 17B:25P:2A 

M.cf'.expansa of' 
W1111ams 1963 1B:21P 

Sa1op1a globosa 20B:19P:lA 

D1north1s sp. 17B:16P:lA 

~.cf'.berwypens1s 
of W1111ams 1963 1P 

Immature 
Dinorth1s ap. IB 

Da1manel1ids 

Sowerbyel11d 

3B:6p:1A 

IP 

Broeggero1ithus sp. 0.1 

cf'.Platy11chas ap. 0.1 

Pyg1d1um,gen.et 
sp.indet. 0.1 

Cora1,cf'.Favos1tes sp. 6 

Cyc1ocyclopa A 2 

Pentagonocyclopa B 2 

Pinnate1 3 

Ramose Bryozoan fragments 7 

1.00B:1.47P 0.08/1 26.14% 

1.00B:21.00P 20.33% 

1.053:l.00P 0.05/1 20.33% 

1.06B:l.00P 0.06/1 17.42% 

IP 0.9~6 

lB 0.9710 

1.00B:2.00P 0.17/1 6.78% 

IP 0.90~ 

0.1~ 

0.10% 

0.10% 

5.81%· 

100.02 

Genera Number 

Total Specimen Number 

11 Diversity Index 5.44 
80 
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LOCALITY 1430 MIDDLE RACKS SILTSTONE CAPEL CURIG WEST 

Da1mane11ids 60B: 60p: 38A 1.00B:1.00P 0.60/1 63.55% 

Da1manella ap. 5B:1A 5B 0.20/1 3.e95~ 

Sowerbye1lids l5B:2P:,5A 7.50B:1.00P 0 • .33/1 12.97r~ 

Dinorth1s sp. 9B:6P:,3A 1.50B:1.00P 0 • .33/1 7. 781~ 

Horder1ele11a sp. 7B: BP: LA 1.OOB:l.14P 0.1.3/1 5.84% 
Tr1plesiace1ds 5B SB 3.24% 

Hark.."'lesse1lld lP 1P 0.6S% 

cr.Seh1zophore11a sp.lP lP 0.6S% 

er .Salo12ia sp. 1B lB 0.6S% 

Broess:ero1ithus sp. 0.2 O.13~~ 

Uollinacean 1 0.65% 

100.00 

Cyc1ocye1opa A 1 

Cyclocyclopa Al 21 

Cyc1ocyc1opa J 2 

Fentagonoeyc1opa B 4 
Pentagonocyclopa D 1 

Pinnate1 1 

Cirra1s 8 

Pluricolumnal 1 

Ramose Bryozoan fragments 313 

Genera Number 10 Diversity Index 4.43 
Total Specimen Number 70 
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LOCALITY 143D UPPER RACKS SANDSTONE CAP EL CURIG 'lIEST 

Dalmanellids l8B:12P 

Sowerbyel11ds 7B:4F:2A 

hlacrocoe11a sp. lB:2P 

Dinorthis sp. 2B 

Horderleyella ap. lP 

Tr1ples1ace1d IP 

C:yclocyclopa A 

Cyclocyclopa Al 

C:1rrals 

1 

1 

2 

1 

1.50B:1.00P 

1.75B:l.OOP 

1.00B:2.00P 

2B 

lP 

IF 

54.55~~ 

0.29/1 27 .27f~ 

6.067~ 

6.06% 

3.03% 

.3.0.3% 

100.00 

Pinnatel 
Genera Number 7 Diversity Index 4.57 

Total Spec1men Number 40 
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LOCALITY 144A UPPER RACKS SANDSTONE CAPEL ~JRIG ~~ST 

Macrocoella sp. 6B:.21P 1.00B: 3.50P 25.55% 
M.expansa 4B:12P 1.00B:3.00P 14.60% 

M.et.prolata of 
Williams 1963 IB:4P 1.00B:4.00P 4.877~ 

Salopla globosa 19B:6F:1A 3.17B:l.00P 0.05/1 24.3~~ 

Dalmanell1ds 7B:4P 1.75B:l.00P 8.52% 

Dalmanella sp. 3P 3P 3 6~c' • .dO 

Howelli:!;:es sp. IP IP 1.221~ 

Dinorthis sp. 6B:4P 1.50B:1.00P 7 .30~~ 

Raf"inesguina 
Sp. (?) IB:4P 1.00B:4.00P 4.87j~ 

Reusehella sp. IB IB 1.22;~ 

R.cf.horderleyens1s of' Banerott 1928 & 
Wil1iams 1963 1B IB 1 2 o· • 2,,, 

Petroerania sp. 2B 2B 2.43~·~ 

Broeggerol1 thus sp. 0.2 0.2~~ 

100.02 

Cyelocyclopa A. 14 

Cyc1ocyclopa B 1 

Cyclocyclopa C 2 

Cyclocyclopa J 1 

Cyclocyclopa J 1 2 

Cyelopentastellatopa A 1 

Cirrals 10 

Ramose Bryozoan fragments 3 

Genera Number 12 Diversity Index 6.23 

Total Specimen Number 50 
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LOCALITY 144B UPPER RACKS SANDSTONE 

Maeroeoelia sp. 16B:56P 

M.expansa 8B:22P 

M.cf.prolat:; of 
Wl1l1ams 19b 3 2.B: 9F 

Salopia globosa 31B:17P:3A 

Dlnorthls sp. 5B:12P 

D.er.flabellum of 
Wl11iams 1963 1B:1P 

Dalmanellids 7B:5P:1A 

Dalmane11a sp. 2B:2P 

Hcwe11ites sP.{?) 1E:1P 

Raflnesqulna sp. 6p 

Reusehe11a sp. 2E 

Leptaena sp. 2P 

Petroerania sp. lB 

Broeggerolithus sp. 0.1 

Isote1inid fragment 0.1 

1.OOB:.3.50P 

1.00B:2.75P 

1.00B: 4.50P 

1.82B:1.00P 

1.00B:2.40P 

1.00B:1.00P 

1.40B:1.00P 

1.00B:1.00P 

1.00B:1.00P 

6p 

2B 

2P 

lB 

Cyc1ocyc1opa A 21 

Cyelocyc1opa C 2 

Cye1oeyclopa J .3 

Cyc1ocyclopa J 1 1 

Cyc1opentagonopa A 2 

Cyc1opentagonopa B 1 

Cyclopentagonopa C 2 

Cyclopentastel1atopa A 2 

Cirra1s 14 

59 

CAPEL CURIG WEST 

.35.8576 

14.08~~ 

5. 765'~ 

0.09/1 21.77% 

7.68% 

0.64% 

0.14/1 5.12% 

1.28% 

O.6~~ 

3.84% 

1.28% 

1.2&,~ 

0.6~ 

0.06% 

0.06% 

99.98 



LOCALITY 1443 continued 

Ramose Bryozoan fragments 10 

Circular Bryozoa 2 

Lepidocoletls sp. 

Genera Number 

Total Specimen Number 

60 

1 

15 

100 

Diversity Index 6.80 



LOCALITY 145 UPPElt RACKS SA.~DSTONE 

Macrocoe11a sp. 25B:77P 

" IlB·.3~P !!.. expansa ., 

M.ct'.prolata of' 
Williams 1963 5P 

1.OOB:3.08P 

1.OOB:3.18P 

5P 

CAPEIJ CURIG YiEST 

15 .207~ 

2.17% 

Sa1op1a globosa 59B:27P:2A 2.19B:1.00P 0.03/1 26.50% 

D1north1s SPa 6B:12P:1A 1.00E:2.00P 0.08/1 5.65% 

D.er.flabellum of 
Wil11ams 1963 3B:2P 

Dalmanel11ds lOB: lOP 

DaImanella SPa 2B:6p 

Howellites SPa IB:2P 

Rat'1nesguina 
SPa (7) 2B:I1P 

Reuschel1a SPa lE 

Rostricellula SPa lE 

Petrocrania SPa 4B 

Trinucleid,gen.et 
sp.1ndet. 0.1 

Isote11n1d l1br1gena 0.1 

Coral 1 

Cyc1ocyc1opa A 

Cyclocyclo~a C 

Cyc1ocyclopa J 

Cyc1opentagonopa C 

Cyclopentastellatopa A 

Cirra1s 

Ramose Bryozoan fragments 

26 

1 

2 

2 

1 

18 

18 

1.50B:l.OOP 

1.OOB:l.OOP 

1.OOB:3.00P 

1.OOB:2.00P 

1.00B:5.50P 

IB 

lB 

4B 

61 

0.87% 

4.78% 

0.43% 

1.74% 

0.04% 

O.O~~ 

99.98 



LOCALITY 145 continued 

C'ircular Bryozoan 

Lepidocoleus sp. 

Genera Number 

Total Specimen Number 

1 

1 

17 

100 

62 

Diversity Index 7.17 



LOCALITY 149 CEFN-Y-CAPEL SILTSTONE 
CREIGIAU'R GELLI 
CAPEL CURIG EAST 

Dalmanellids 83B:61P:8A 1.36B:l.OOP 0.10/1 67.91% 

Immature 
dalmanellids lIB: BP 

9B:6P 

5B:2P 

1.38B:I.OOP 

1.50B:l.00P 

2.50B:l.OOP 

8.21% 

6.72% 

3.73% 

Dalmanella sp. 

Howellites sp. 

Sowerbyellids 6B: 13P: 2A 1.00B: 2.16p 0.15/1 11.19}~ 

Broegqerolithus sp. 0.2 

Calymene sp.(s.l.) 0.1 

Brongniartella sp. 
thoracic segments 0.7 

Ta11innella ape 1 

Bellerophontid 1 

Cyclocyclopa A 

Cyclocyclopa G 

Cyclopentagonopa C 

Cyclopentagonopa D 

C1rrals 

Lepidocoleus sp. 

Genera Number 

Total S.pec1men Number 

7 

2 

3 

1 

3 

I 

10 

60 

63 

O 5"" .1 10 

0.08% 

0.75% 

0.75% 

100.01 

Diversity Index 4.69 



LOCALITY 150 
CREIGIAU'R GSLLI 

CEFN-Y-CAPEL SILTSTONE CAPEL CURIG EAST 

Dalmanel11ds 173B:137P:13A 1.26B:l.OOP 0.08/1 75.40% 

Immature 
dalmanel11ds 17B:15P 

Dalmanella sp. 17B:12P 

Howel11tes sp. IOB:2P 

Sowerbye111ds 3B:8P:1A 

Le£taena sp. (?) 

Calymene sp.(s.l.) 

Bronrrniartella sp. 
thoracic segments 

Tall1nne1la sp. 

B1valves,gen. et 
sp.1ndet. 

Bellerophont1d 

Cyclocyclopa A 

Cyclocyclopa G 

Cyclopentagonopa C 

Cyclopentagonopa D 

Ech1noderm plates 

Lep 1doco1eus sp. 

Genera Number 

IP 

0.3 

1.4 

2 

2 

1 

5 

4 

2 

2 

2 

3 

11 

Total Spec1~en Number 70 

1.13B:l.00P 

1.42B:1.00P 

5.00B:l.00P 

6 .895~ 

6 .89~~ 

4.05% 

1.OOB:2.66P 0.13/1 3.65% 

IP 0.41% 

0.12~~ 

0.81% 

O. 81~~ 

0.41% 

100.01 

Diversity Index 4.59 

64 



LCCALITY 151 

Sowerbyellids 

Dalmanellids 

Dinorthis sp. 

TOPMOST HORIZON OF THE 
CEFN-Y-CAPEL SILTSTONE 

23B: I3P 

5B: BP 

2B 

1.77B:l.OOP 

1.OOB:l.60P 

2B 

Macrocoelia sp.(?) IP IP 

Cirral 1 

CAP~L CURIG EAST 

67.65% 

5. 88r6 

2. 947~ 

100.00 

Genera Number 5 Diversity Index 3.24 

Total Specimen Number 30 

65 



GLANR .. \FON BE::JS 
UNIT p 

NCRTS 
O~ 'l53 PINNACLES 
CAP3!L C:;"RIJ EAST LOCALITY 155 CAPEL CURIG EAST 

Sowerbye11ids .36SB:279P:23A 1.31B:l.OOP 0.06/1 64.35~';; 

Immature 
sowerbye11ids 24B:17P 

SO'Nerbye11a ct. 
soudleyensls of 
'di11iams 1963 2P 

Dinorthis(P1aesiomys) 
c~.multiplicata or 
Bancroft 1945 83B:66P:6A 

Dinorthis sp. 

Immature 
D1north1s sI'. 

Plaesiomys sp. 

Da1mane11ids 

19B:12P 

15B:13P 

24B:18P 

93:16P: 2A 

Howellites Sp.(?) 2B:2P 

Horderleyella 
sp. (?) 

Reuschella sp. 

2B:5P 

25 

Macrocoelia expansa1B:12P 

I DUll a t ur e 
Macrocoe1ia sp. 

Leptaena sp.(?) 

Genera Number 

2P 

IF 

9 

Total Specimen Number 100 

1.413:1.0CF 

2P 

1.26B:1.00P 0.07/1 14. 757\; 

1.58'3: 1. OOP 

1.15B:l.00P 

1.33B:l.OOP 

1.00B:l.77P 0.13/1 

1.OO:S:1.00P 

1.00B:2.50P 

2B 

1.00B:12.00P 

2P 

1P 

.3 .15~~ 

2. 99>~ 

O °3~' .0 /\; 

1 9 .... '/ • ';;1'-

o .17~~ 

100.00 

Diversity Index 3.24 

66 



LOCALITY 158 MULTIPLICATA SANDSTOl~ 
SOUTH WEST OF 

LLYN COWLYD 

, ~inQr~hi§ 
r1aesiom.ys)sP. 83B:91P:6A 1.COB:1.10P 0.07/1 64.24% 

Immature n.(f.)sp. 6B: 6p 1.COB:1.COP - 3.97j~ 

~.(~.)multiplicata33B:28P 1.18B:l.COP 21.85% 

Jlacrocoe11a sp. 2B: 2P 1.OOB:l.00P 1.32% 

M.cf'.expansa of 
W1l11ams 1963 lB: 4P 1.OOB:4.COP 2 .65t~ 

Strophomenids ,gen •. 
et sp.indet. 2P 2P 1.32% 

Reuschella sp. 2B 213 1.32% 

Sowerbye111ds lE: 2P 1.COB:2.00P 1.32% 

Dalmanel11d 1B lB 0.66% 

Gastropod,gen.et 
0.66% sp.lndet. 1 

Be1lerophontid 1 - O.66f~ 

99.97 

Genera Number 6 Diversity Index 2.75 

Total Specimen Number 80 

67 



" .. 

LOCALITY l5BA MULTIPLICATA SANDSTONE 
SOUTH WEST OF 

LLYN CO·.~LYD 

Dinorth1s 
(PlaeS1omys)sp. l19B:107P:8A 

IIJUDa ture ~. 
(~.) sp. 13B: lOP 

~.(~.)multiplicata5lB:44P 

},{acrocoe11a sp. 3P 

1I.c:f'.expansa of' 
Willlams 1963 lB: 3P 

Dalmanell1ds 2B: lP 

sowerbye111ds 2B: 2P 

Reuschella sp. lB 

Bellerophont1ds 2 

1.1lB:l.OOP 0.07/1 62.25% 

1.30B:l.OOP 6.37% 

1.16B:l.OOP 25.00% 

3P 1.47% 

1.00B:3.00P 1.47% 
2.00B:l.OOP 0.98% 

1.COB:l.COP 0.98% 

lB - 0.49% 

0.98% 

99.99 

Genera Numb er 6 Diversity Index 2.60 

Total Specimen Number 80 

68 



LOCALITY 159 
MULTIPLICATA 

SANDSTONE 

Dino;tfos 
~PlaesiOmys) Sp. 107B:96P:5A 

Immature 12.(1:.)sP. 4B: 2P 

~.(~.)mult1pl1cata44B:33P 

Sowerbyel11ds IlB: 4P 

Macrocoel1a sp. 3P 

l.ct' .expan§g or 
W1111ams 1 3 IB: 3P 

Strophomenids,gen. 
et sp.1ndet. 3P 

Dalmane111ds IB: 2P 

Dalmanella sp. 1B 

Inart1culate,gen.et 
sp.indet. 1 

Be11erophont1ds 2 

Pleurotomariacean 1 

Gastropods ,gen. et 
sp.indet. 2 

Ramose Bryozoan fragment 1 

Genera Number 8 

Total Specimen Number 80 

69 

SOUTH WEST OF 
LLYN COWLYD 

1.lIB:1.00P 0.05/1 59.26% 

2.00B:1.00P 2.12% 

1.33B:l.OOP 23.28% 

2.75B:l.00P 5.82% 

3P 1.59% 

1.00B:3.00P 1.59% 

3P 1.59% 

1.00B:2.00P 1.06% 

lB 0.53% 

0.53% 

1.06% 

0.53% 

1.06% 

100.02 

Diversity Index 3.51 



LOCALITY 159A 
MULTI PLI CATA 

SAi'1DSTONE 

Dinor~~~s 
(Plaeslomys)sp. 

97B:79P:3A 

Immature ~. (,f.) s·P. 7B: 6p 

~.(~.)multiplicata40B:34P 

Sowerbyellids lOB: 6p 

Magrocoe11a ap. 

M.c:f'.expansa of 
Wi11iams 1963 

Strophomenids, gen. 
et sp.1ndet. 

Dalmane111ds 

Belleroph.ontlds 

Pleurotomariaceans 

Gastropod ,gen.et 
sp.1ndet. 

1B: 6p 

2P 

2P 

3B: 3P 

2 

2 

1 

Ramose Bryozoan fragments 4 

Geners number 7 

Total Spec1men Number 80 

70 

SOUTH WEST OF 
LLYN COWLYD 

1.23B:l.OOP 0.03/1 57.14% 

1.17B:1.00P 4.00% 

1.18B:1.00P 22.86% 

1.67B:l.OOP 5.71% 

1.00B:6.o0p 3.43% 

2P 1.14% 

2P 1.1~ 

1.00B:1.00P 1.71% 

1.1~ 

1.14% 

- 0.57% 

99.98 

Diversity Index 3.12 



LOCALITY 160 ARKOSIC QUARTZITE 

Dalmanellids 

Immature 
dalmane1l1d 

Sowerbyellids 

Sken1d101des cf. 
costatus of 

8B:18P 

1P 

5B: 5P 

Wi111ams 1963 4B 

Leptaena sp. 3P 

Kiaromena sp.(?) 2P 

Kjael"ina sP.(?) 2P 

Dinorthis sp. 1B: 1P 

~.(PlaesiomYs)sp. 1B 

R.sp.(?) lE: 1P 

cf.Platystronh1a sp. 2B 

Reuschel1a sP.(?) 1B 

Isotelin1d 11brigenaeO.9 

Isote11n1d pygid1a 0.5 

Isotelinid thoracic 
segment 0.1 

Brongn1arte11a sp. 0.5 

B.m1nor 0.1 

Brongniarte11a sp. 
thoracic segments 0.3 

Ca1ymene sp.(s.l.) 0.3 

Calymene sp.(s.l.) 
librigena 0.1 

Cf.F~efica1ymene 
(Rea a ymene) lim~a 
of \Vhitt1ngton 19 5 0.1 

Proet1ds 0.2 

1.OOB:2.25P 

1P 

1.OOB:l.OOP 

4B 

3P 

2P 

2P 

1.OOB:l.CCP 

IB 

1.00B:1.00P 

2B 

1B 

7 1 

SOUTH WEST OF 
LLYN COWLYD 

1.927~ 

9 .607~ 

7 .€8;~ 

5.7610 

3.841~ 

3.84% 

1.92% 

1.92% 

1.92% 

3.8~~ 

1.92% 

1.73'1'0 

0.9670 

0.19% 

O.967~ 

0.19% 

0.5870 

0.5870 

o .19~~ 



LOCALITY 160 continued 

Thoracic segments 1.0 1.92% 
Ostracode 1 1.92~o 

Gastropods,gen.et 
sp.lndet. 3 5.76% 

Bel1erophontld 1 1.92% 

Tentaculites spa 2 3.84% 

100.02 

Ramose Bryozoan fragments 4 

Circular Bryozoa 2 

CYclocystoides SPa 2 

Genera Number 

Total Specimen Number 

18 Divers1ty Index 10.29 

100 

72 



LOCALITY 160A ARKOSIC QUARTZITE 
SOUTH WEST OF 

LLYN COWLYD 

Dalmanel11ds 5B:IIP 

Immature 
dalmanell1ds IB: IF 

Sowerbyell1ds 6B: 4P 

Dinorthis sp. 2B 

Lentaena ape 2F 

Sken1dio1des Sp. 2B: 1P 

Kjaerina sP.(?) lB: IF 

K1aromena sp.(?) lP 

Reuschella ap.(?) IB 

cf.Flatystrophia sp. 
of Wil11ams 1963 3B 

Isotelin1d 11br1genae 0.6 

Isote11n1d pygid1a 0.4 

Brongn1artella Sp. 0.2 

B,mino~ 0.2 

~.sp.thorac1c segment 0.1 

CalYmen~ sp.(s,l.) 0.2 

Calywene sp.(s.l.) 
11brlgenae 

Proet1d 

0.2 

0.1 

Thoracic segments 0.7 

Gastropods,gen.et ap. 
lndet. 1 

Belleropbont1ds 3 

Tentagu11tes sp. 2 

73 

1.00B:2.20F 

l,OOB:l.OOF 

1.50B:1.00F 

2B 

2P 

2.00B:1.00P 

1,00B:l.OOP 

lP 

lB 

3B 

-

-
-

-

2,58% 

15.50% 

5.17% 

5.17% 

5,17% 

2.58<'''' 

2.58% 

7.75% 

1.55% 

1.03% 

0.52% 

0.52% 

0.26% 

0.52% 

0.52% 

0.26% 

1.811~ 

2.58% 

7.75% 

5.17% 

99.99 



LOCALITY 160A C ont 1n\led 

Ramose Bryozoan fragments 3 

Circular Bryozoa 3 

Cyc1ocystoldes sp. 1 

Genera Number 17 Diversity Index 10.36 

Total Specimen N\lmber 70 

74 



LOCALITY 162 ARKOSIC QUARTZITE WEST OF LLYN COWLYD 

Da1manel11ds 

Dalmanella sp. 

Immature 
dalmanel1id 

l3B:13P 

lB: lP 

lP 

Sowerbyellids 

Plaesiomyid 

2B: IP:2A 

IB 

Inarticulate{Obolid, 
gen.et sp.indet.) . 1 

Isotelinid 1ibrigenae 1.4 

Isotelinid pygidium 0.1 

Isote11n1d hypostome 0.2 

Isote11n1d thoracic 
segments 0.8 

Brongnlartella sp. 0.2 

B.sp.thoracic segmentsO.4 -
Calymene sp.{s.l.) 0.3 

ct.Flexicalymene 
planimarg1nata ot 
Whlttlngton 1965 

Broeggerolithus sp. 

Llchld,gen.et ap. 
indet. 

Holllnaceans 

Prlmlt1a sp. 

0.1 

0.1 

0.1 

2 

1 

ct.Tetradella marchlca 
of Benson et al.1961 1 

Ostracodes{Podocoplds?)3 

Ostracodes 

Gastropods,gen.et 
sp.indet. 

3 

3 

7S 

1.OOB:l.OOP 

1.OOB:l.OOP 

IP 

2.00B:l.OOP 

lB 

1/1 

34.48% 

2.65% 

2.65% 

10.61~ 

2.65% 

2.65% 

3.71% 

O.271~ 

0.53% 

2 .127~ 

0.53% 

1.O6~·~ 

0.80% 

0.27% 

0.27% 

2.65% 

2.65% 

7.96% 

7.96% 

7.96% 

100.01 



LOCALITY 162 continued 

Ramose Bryozoan fragments 7 

Circular Bryo~oan 1 

Genera Number 

Total Specimen Number 

15 

100 

76 

Diversity Index 9.38 



LOCALITY 163 LLETHR G1;YYN BEDS 

S-owerbye1llds 185B:137P:13A 

Immature 
sowerbyelllds 

Dalmane11lda 

23B: 141> 

42B: 27P: 2A 

Immature 
dalmane111ds 6B: 3P 

Dalmanella ap. 2B: 2P 

Howellltes ap. 7B: IP 

li.cf.aptiguior of 
Wl111am& 1963 1B: IP 

Kjaerlna ap. 2B: 2P 

Leptaenasp. 1B 

Klaromeng ct.kgeru1tl 
of Wl111ams 19 3 1P 

Dlnorthls sp. 

Trlp1eslaceld (?) 

Ratlnesg\lina ap.(?) 

1P 

1P 

1P 

Broeggerollthqs ap. 0.1 

Calymene sp.(s.l.) 0.2 

ct.Fle~~~vmene 
(Reacalymene) ~lmba ot 
Wh1ttlngton 19 5 0.2 

Isote11nid 11brlgenae 0.2 

Isote11nld thoracic 
segments 0.4 

Gastropods, gen. et 
sp.lndet. 8 

Lopnosplrids 

Be1lerophontld 

Ostracode 

3 

1 

1 

77 

WEST OF LLYN COWLYD 

1.35B:l.00P 0.07/1 63.85% 

1.64B:l.00P 7.42% 

1.56B:1.00P 0.05/1 14.19% 

2.00B:1.00P 

1.00B:l.00P 

7.00B:l.00P 

1.00B:l.00P 

1.OOB:l.OOP 

IB 

1P 

1P 

lP 

lP 

-

-

1.937'~ 

0.64% 

2.26% 

0.64% 

0.32% 

0.32% 

0.06% 

0.06% 

0.06% 

0.13% 

2.58% 

0.97% 

0.32ro 

0.32% 



LOCALITY 163 continued 

Tentaculites sp. 

Cyclocyclopa A 

Cyc:locyclopa Al 

Cirral 

Circular Bryozoan 

Genera Number 

Total apecimen Number 

2 

2 

1 

1 

18 

100 

78 

2.58% 

99.96 

Di~ersity Index 7.22 



LOCALITY 166 LLETHR GWYN SANDST01-l""E WEST OF LL~~ COWLYD 

Sm1erbye11ids 

Immature 
sowerbye11ids 

Dalmanellids 

7B:5P:~ 

IB 

413: lA 

1.40B:1.00P 0.57/1 64.7~~ 

1B 5. 88J~ 

0.25/1 29.41% 

100.00 

Genera NU!Ilber 2 Diversity Index 1.63 

Total Specimen Number 20 

• 

79 

I , 



LOCALITY 166A LLETHR GWYN SAl'.'1)STONE WEST OF LLTII' COWLYD 

Sowerbyellids 

Dalmanellids 

cf.F1exicalymene 
planimarginata of 
Whittington 1965 

Thoracic segment 

H ollinac eans 

Gastropods,gen.et 
sp.indet. 

32B:18P:3A 

lE: lP 

0.1 

0.1 

2 

2 

Lophospirid 
(Reudemannia sP.?) 1 

Cirrals 4 

1.78B:1.00P 

1.OOB:1.00P 

0.09/1 84. 955~ 

2.43Jio 

0.24% 

O.2l#~ 

4.85% 

2.43% 

99.99 

Genera Number 7 Diversity Index 4.31 

Total Specimen Number 40 

80 



LOCALITY 166B LLETHR G"liYN SANDSTONE 'i/EST OF LLYH COWLYD 

Sowerbyellids 193B:130P:29A 

DaImaneIIids 38B: 31P 

DaImanella sp. 2P 

Howellites sp. lB: lP 

Horderleyella sp. 5B: 2P 

Kjaerina sp~('1) lB: IP 

Dinorthis sp. lB 

RafinesQuina sp. IP 

Salonia sp. 13 

Broeggero1ithus sp. 0.1 

~.sp.(with long genal 
'spine) 0.1 

Calymene sp.(s.l.) 

Flexicalymene cf. 
p1animarginata of 
Whittington 1965 

Brongniartella cf. 
minor of Dean 1961 

Thoracic segment 

Hollinacean 

Gastropod,gen.et 
sp.indet. 

Bellerophontids 

Lesuerilla sP.(?) 

Cirrals 

Bryozoan 

Genera Numb er 

Total Spec1men 

0.2 

0.1 ... 

0.1 

0.1 

1 

1 

3 

1 

3 

1 

16 

Number 100 

81 

1.48B:l.00P 0.15/1 

1.23B:l.00P 

2P 

1.00B:l.00P 

2.50B:l.00P 

1.00B:l.00P 

lE 

lP 

lB 

Diversity Index 6.53 

79.37% 

13.59% 

o. 72~G 

O.36~6 

1.79% 

0.36% 

0.36% 

0.361~ 

0.36% 

o.OLW~ 

0.04% 

0.07% 

0.0~~ 

0.04% 

O.O~ 

0.3610 

0.36% 

1.07% 

o .367~ 
100.05 



LOCALITY 170 

RHYOLITIC TUFF WITHIN 
THE LLYN COWLYD SAND­
STONE FORMATION 

WEST OF 
LLYN COWLYD 

SO\ferbyell1ds 

Dalmanell1da 

18B: 8P: 20A 

8B:IP: 4A 

Immature 
dal manell1d 

Reuachella ap. 

1P 

lOB: 3P 

Dolerorthls sp.(?) 

Brach1opods,gen.et 
sp.1ndet. 

Broeggerol1thua ap. 

4P:lA 

IP:lA 

0.8 

Broeggerollthus sp. 
(Group 3 - Dean 1960) 0.1 

B.cf.n1cholsoni of 
Dean 1962 

Ca1ymene sp.(s.l.) 

cf.Flexica1ymene 
caractac1 of 
Wh1ttlngton 1965 

Odontopleur1d 
1ibrigena 

Thoracic segments 

Lophoap1rld 

Reudemannla Sp.(?) 

Tentacul1 t es sp. 

Cyc locyc lopa A1 

Cyc 10cyc1 opa J 

Bryozoa 

C1rcu1ar Bryozoan 

Cyclocystoides sp.(?) 

0.1 

0.1 

0.1 

0.1 

0.2 

1 

2 

6 

82 

2.25B:l.00F 1.11/1 48.41% 

8.00B:l.00F 0.50/1 15.29% 

1F 1.27% 

3.33B:1.00P 12.74r~ 

1 

3 

2 

1 

1 

4P 

IF 

0.25/1 6.37% 

1/1 2.55% 

1.02% 

0.13% 

O.l~o 

0.13% 

0.13% 

0.13% 

0.25% 

1.27% 

2.55% 

7.64% 

100.01 



LOCALITY 170 continued 

Genera Number 13 

Total Specimen Number 60 

D1versi ty Index 6.78 

83 



LOCALITY 172 

RHYOLITIC TUF? wflTHIN THE 
LLYN COWLYD 

SANDSTONE FORMATION 

5.oR erbye111ds 8B:1P:7A 8.00B:l.00P 

Reuschel1a sp. 6B:8P 1.OOB:l.33P 

Reusc.hel1a sp.( ?) IB 

Sericoidea ap. 1B 

Dalmanellid IP 

Leptaena. sp. ( ? ) 2P 

Brachiopods,gen.et 
sp.lndet. .3P 

Broesgero1ithus ap. 
(Group 3 - Dean 1960) 0.1 

Trlnucleld,gen.et sp. 
indet. 0.1 

Calymene sp.(s.l.) 0.2 

Thoracic segment 0.1 

Cyclocyclopa A 1 

PentagonocyclopaA plurlco1umnal 1 

Ramose Bryozoan fragments 2 

Bryozoan 1 

Lepldocoleus ap. 1 

lB 

IB 

IP 

2P 

3P 

WEST OF 
LLYN 

COWLYD 

0.88/1 47.62% 

25 .40i~ 

3.17% 

3.17~(J 

3.17~ 

6.35% 

9.52% 

0.321~ 

0.32% 

0.63% 

0.32% 

99.99 

Genera Numb er 12 

30 

Diversity Index 7.74 

Total Specimen Number 
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SOUTH ',"lEST OF 
LOCALITY 173 GLANRAFON BEDS DOLWYDDELAN 

Sowerbyel11ds 470B:36,3P:9A 

Sowerblella cf. 
soudle;2:ensis of 
Wil1iams 1963 10B:4p. _ .. 

Dal.manell1ds 128B:II0P:2A 

Dalmanella sp. 21B:16p 

Howel11tes sp. IlB:16P 

Onn1e1la sp_ 1B: .3P 

3P 

Kjaer1na cf.hedstroem1 
or Bancroft 1929a 1P 

Kjaer1na sp. IB:I0P 

Hedstroem1na cf. 
robusta of Bancrott 
1929a 1P 

Eoplectodonta sp. 2B:2P 

B1cus~1na cf. 
s~1rif'ero1des of 
W1111ams 1963 3P 

TripIesiaceid IP 

Sericoidea ap. IB 

Sken1d101des cf. 
costatus of W1II1ams 
1963 lP 

D1northla ap. (1) IB 

Broeggero1ithus cf. 
nicho1son1 of Dean 
1962 0.2 

Broesgero11thus sp. 6.7 

Brongn1arteIIa minor 0.2 

Brongn1artella ap. 0.1 

85 

1.29B:l.00P 

2.50B:l.00P 

1.16B:l.00P 

1.31B: 1. OOP 

1.00B:l.45P 

1.00B:3.00P 

3P 

1P 

1.00B:10.00P 

1P 

1.00B:l.00P 

3P 

IP 

1B 

IP 

lB 

0.02/1 

0.02/1 

62.88% 

1.317~ 

17.06ro 

2.76% 

2.10% 

0.3gofo 

0.3~~ 

0.13% 

1.31% 

0.13% 

0.26% 

0.39% 

0.13% 

0.13% 

0.1,3% 

0.13% 

0.03% 

0.88% 

0.03% 

0.01% 



LOCALITY 173 continued 

Brongniartella sp. 
thoracic segments 0.5 0.07% 

Flexica1lmene cr. 
~lanimar8inata or 
Wh1tt1ngton 1965 0.3 0.04% 

Flexica1ymene cf. 
caractacl or 
Whlttlngton 1965 0.1 0.01% 

, 
F1exlca1ymene sp. 0.2 0.03% 

Ca1ymene sp.Cs.l.) 0.4 0.05~~ 

K10ucekla aplcu1ata 0.5 0.07% , 

Kloucekia sp. 0.1 0.01~~ 

Thoracic segments 1.4 0.18% 

Pyg1d1um,gen.et sp. 
indet. 0.1 0.01% 

Hol1inaceans 5 0.66% 

Ostracodes 8 1.05~~ 

Biva1ves,gen.et sp. 
indet. 6 o. 7gj~ 
Tentacu1ites scalaris 28 3.68~~ 

Favosites sp. 21 2.76% 

99.99 

Cyc1ocyc1opa A 101 

Pentagonocyclopa B 15 

Ramose Bryozoan 
rragments 50 

Circular Bryozoa 2 

Genera Number 26 Diversity Index 9.02 

Total Specimen 
Number 200 

86 



SOUTH WEST OF 
LOCALITY 173A GLANRAFON BEDS DOL·,1YDDELA..~ 

Sowerbyelllds 9lB: 85P: 9A 1.07B:l.00P 0.10/1 .38. 8.3;~ 

Da1mane111ds 41B: 77P:.3A 1.00B:l.77P 0.04/1 .3l.07~~ 

Dalmanella Sp. 6B: 4P 1.50B:l.00F 2 • .3.3% 

Onniel1a Sp. 5F 5F 1. 9~c1g 

KJaerina ~onesi I4B:12F 1.17B:I.OOP 5.44% 

Kjaerina Sp. 2B:23P 1.OOB:II.50P 8. 9.3r~ 

Bellemurina sp. 2F 2F 0.78% 

Sken!dioldes sp. 1B lB 0.39% 

Dolerorthis sp.(?) IP IF 0.39% 

'l'rip1es1ace1d lB 1B 0.39% 

Brachiopo1,gen.et sp. 
indet. lB lE 0.39% 

Broe~sero11thus cf. 
n1cho1sQni of Dean 
1962 0.1 O.O~. 

Broeggerolithus sp. 1.9 0.74% 

Kloucekia aEicu1ata 0.4 0.16% 

Calymene sp.(s.l.) 0.2 0.08% 

Froetid 11br1genae 0.3 0.12~~ 

Isote1inid,gen.et 
sp.indet. 0.2 0.08% 

Thoracic segments 0.4 0.16~~ 

Ostracodes 4 1.55% 

Tentacul!tes sp. 10 3.88% 

Pavos! tes sp. 2 0.785& 

100.02 

Cyc1ocyc1opa A 105 

Pentagonocyc1opa A 37 i 
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LOCALITY 173A continued 

Pentagonocyc1opa B 7 

Pentaste11apenta 
stellatopa A 1 

Ramose Bryozoan 
fragments 46 

Circular Bryozoan 1 

Lepidoco1eus sp. 4 

Genera Number 22 Diversity Index 9.11 

Total Specimen 
Number 100 

88 



SOUTH ':fEST OF 
LOCALITY 174 GLA!m.AFON BEDS DOL':fYDDZLAU 

Sowerbye11ids 39B:51F:IOA 1.00B:1.31P 0.20/1 61.31% 

Dalmane11ids 18B:18P:3A 1.00B:l.OOP 0.17/1 21.117Q 

Da1mane11a sp. 1B:3P 1.00B:3.00P 3.02~o 

HOVlellites sp. 2P 2P 2.017~ 

Eo~lectodonta sp. 2B 2B 2.01~~ 

Do1erorthis sp. 1F lF 1.017~ 

Broess:erolithus sp. 0.4 0.4016 

Calymene sp.(s.l.) 0.1 0.107~ 

'I'a11inriella. sp. 1 1.0l~~ 

Tentacu11tes sp. 8 8. 04;l~ 

100.02 

Cyc1ocyc1opa A 17 

Ramose Bryozoan 
fragments 4 

Genera Number 12 Diversity Index 5.98 

Total Specimen 
Number 38 
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LOCALITY 175 GLAiffiAFON BEDS 
SOUTH WZST OF 

DCL',VYDDSLAN 

So'werbyellids 30 3B: 234P: 42.A 1. 29B: 1. OOP 0.14/1 33. 06~~ 

Dalmanellids 163S:139P:2LA. 1.00'B:l.22P 0.11/1 21.08~i 

D-al'jlanella SPa 

DaL'llanella cf. 
lepta of 

llB:9P 

Bancroft 1945 5E 

Howellites SPa 13B:9P 

Howe11ites cf. 
antlq,ulor of' 
Ji11iams 1963 lE 

Onniella SPa 2B:2P:3A 

Banc~Qftina SPa lE 

Kjae~ina cf. jonesi 
of Bancroft 1929a 4B:17P 

Kjaerina cf. 
hedstroem1 ot 
Bancroft 1929a 6B:l1P 

Kjaerina cf. tyPe 
of Bancrort 1929a 3P 

Kjaer1na cf. 
blpaI'tita of 
Baneroft 1929a IP 

Kjaer1na,sp. 38B:76P 

Hedstroemina cf. 
robusta ot: 
Baneroft 1929a 

Hedstroemina sp. 

6P 

3P 

Rafinesguina SPa 4B:20P 

Strophomen1ds, 
gen.et sp.indet. 14B:42P 

B1cuspina 
spiriferoides 5B:5P 

Oxoplacia sP.(?) IP 

1.2 2B.: 1. OOP 

5B 

1.44B:l.OOP 

13 

1.OOB:l.OCP 1.50/1 

IB 

, 1.003:4.25P 

1.003:1.8.3P 

3P 

1F 

1.OOB:2.00P 

6P 

3P 

1.00B:5.0CP 

1.OOB:3.00P 

1.OOB:l.OOP 

IP 

90 

0.48% 

1.25% 

O.lO~~ 

1.63% 

1.OS% 

0.29J~ 

0.10% 

0.29% 

1. 92~g 

0.48% 

0.10~6 

,'. 

" 

" 



LOCALITY 175 continued 

Triplesiaceids 2B:,3P 

Eoplectodonta sp. 5B:IP 

Dolerorthls cf. 
duftonensis 
prolixs of ril11iaos 
1963 1B 

Leptaena sa10piensis l? 

Leptaena ventricosa IF 

Skenidioides sp. 1B 

strophomena sp. 2F 

!:.acrocoelia cf. 
nrolata of Nillia~s • 1903 1F 

Dinorthis sp.(?) 1B 

Stropheodontids,gen. 
et sp.indet. 2P 

Heterorthis S1'. 1B 

Paterula sp. 2 

Obolld,gen.et sp. 
indet. 1 

" 

Broeg~erolithus ct. 
nicholsoni of 
Dean 1962 0.7 

Broeggerolithus sp. 16.2 

KIoucelcia apicu1ata 3.0 

Kloucekia sp. 2.1 

Decoroproteus cf. 
ca1vus of Owens 1973 0.3 

Proetld 1ibrigenae 

FIexicaIymene 
p1animarg1nata 

F1exica1ym.ene 
caractaci 

0.6 

0.4 

0.1 

1.00B:1.50P 

5.00B:1.00P 

91 

1B 

IF 

IF 

13 

2F 

IP 

IB 

2P 

lE 

O , Oc"' ._ le 

0.19'~ 

o .10~~ 

o .19~~ 

O , ocr' .... 70 

0.19$'.. 

0.07% 

1.55f6 

0.20% 

0.06;~ 

0.01% 



LOCALITY 175 continued 

F1exicalymene sp. 

Calymene sp.(s.l.) 

Bron~niartel1a cf. 
bisuicata of Dean 
1961 

0.2 

0.2 

0.2 

Brongniartella sp. 0.3 

Parabasilicus 
powisi 0.1 

Parabasilicus sp. 0.1 

Isote1inids,gen.et 
sp.indet. 0.2 

Atractonyqe sP.(?) 0.1 

Lichid,gen. et sp. 
indet. 0.1 

Pygidium,gen.et ap. 
indet. 0.1 

Thoracic segments 5.7 

Hol1inaceans 83 

Tal11nnellasp. 50 

Quadrijugatorid 1 

Dilobel1a sp. 2 

Tetrade119 sp. 1. 

Bellerophont1d 1 

Qyrtolltes sp. 7 

Donaldtella sp. 2 

Modiomorphids 2 

Favosites sp. 12 

92 

o. 02~~ 

0.03% 

o. 01;~ 

O.027~ 

0.0156 

O.Ol~~ 

0.01% 

4.7gfo 

0.10% 

0.1~ 

0.10% 

O.6-n~ 

0.19% 

1.15J~ 

100.08 



LOCALITY 175 continued 

Cyclocyc lopa A 

Pentagonocyclopa A 

Pentagonocyc1opa B 

345 

121 

34 

Ramose Bryozoan rragments 201 

Circular Bryozoa 

Lepidocoleus 5p. 

Genera Number 

Total Specimen Number 

2 

44 

48 Diversity Index 15.90 

200 
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LOWER RHYOLITIC"TUFF SOUTH WEST OF 
LOCALITY 176 FORMATION DOLVIYDDELAN 

HorIzon 1 

Dalmanelllds BB: 20P: lA 1.OOB:2.S0P 0.05/1 46.56% 

Dalmanella sp. 2B: 2P 1.OOB:l.OOP 4.43% 
D.ct.lepta ot 
Bancrott 1945 IB lB 2.22% 

Howellltes ap. lB: 2P 1.OOB:2.00P 4.43% 
Bancrof'tina sp. lB lB 2.22% 

OnnIella sp. lB lB 2.22% 

Sowerbyell1da lOB: 6P 1.67B:l.00P 22.17% 

Nicolella sp. lB: 2P 1.00B:2.00P 4.43% 
SkenIdIoides sp. lB: lP 1.00B:l.OOP 2.22;'~ 

RafinesquIna sp. lP IP 2.22% 

OrthId,gen.et ap. 
Indet. lP IP 2.22% 

BrachIopod,gen.et 
sp.lndet. lP 1P 2.22% 

Broeggero11thl1s sp. 0.1 0.22% 

100.01 

Cyclocyclopa A 24 

Pentagonocyc1opa B 1 

Cystoid plate 1 

Ramose Bryozoan 
:fragments 2 

Lepldocoleus sp. 1 

Genera Number· 15 DIversity Index 8.92 

Total Specimen Number 70 
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LOWER RHYOLITIC SOUTH WEST OF 
TUFF DOLWYDDELAN 

LOCALITY 176 FORMATION Horiz:on 2 

Sowerbyell1ds 8B:18?:2A l.OOB:2.25P 0.11/1 26.99% 
Dalmanelllds 2B: 8P:2A 1.00B:4.00P 0.25/1 13.5076 
Howellltea sp. lA 1 • .35r~ 

Eoplectodonta ap. IB: 6p 1.OOB:6.00p 8.10% 

Ser1coidea ap. 1B: 2P 1.00B:2.00P 2.7CJ% 
Skenid101des ap. lB: 1P 1.OOD:l.00P l.357~ 

Raf'inesgu1na ap. IF IP 1.35% 
Plectambonitacean 1P IP 1.35% 
Immature 
KJaer1na ap. lP 1P 1.35% 
Obolids,gen.et sp. 
1ndet. 3 4.05f~ 

Paterula sp.(?) 1 1.35% 

Broeggero11thus sp. 0.7 0.94% 

Cryptolithines, gen. 
et sp.indet. 0.3 0.40% 

BronSE1arte11a cf. 
bisulcata of Dean 1961 0.3 0.40"~ 

Bronsniartella ap. 0.3 0.40% 

Decoroproteus sp. 0.1 0.1.3% 
" , 

K10ucekla sp. 0.1 0.13% .' 
Otarion sp. 0.1 0.13% I 

Large thoracic segments 
(Brongn1artella ap.?) 2.1 2.83% I , ' - ,t.' 

· Thoracic segments 2.1 2.8,3% 
" . 

Hol11na.ceans 4 5.40% 
Ostracodes 4 5.4oto 
Gastropods,gen.et · ,-, . 
sp.1ndet. 2 2.70% 

100.00 
!.' · , 

95 
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LOCALITY 176 continued Horizon 2 

Cyclocyclopa B 2 

Cyclopentagonopa A 3 

PentagonocyclopaA 10 

Pentagonocyclo~a B 3 

Echinoderm plates 4 

Ramose Bryozoan fragment 1 

Circular Bryozoan 1 

Le~idocoleus sp. 11 

Genera Number 23 DIversIty Index 12.19 

Total Specimen Number 150 
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BEDDED PYROCLASTIC SOUTH WEST OF 
LOCALITY 178 FORMATION DOLWYDDELAN 

Dolerorthis 
dut'tonensis 49B:31P:2A 1.58B:l.OOP O.O!Vl 23.51% 
l2rolixa 

Skenldloldes . 
costatus 37B:15P 2.47B:1.00P 17.06% " 

ct.Skenidioides sp. 2B 2B C~92% 

Nlcole11a 
actoniae obesa 23B:31P 1.00B:l.35P - 14.29% 

Sowerbyelllds 12B: Bp 1.50B:l.OOP 5.53% 

Dalmanel11ds 15B: BP 1.88B:l.00P - 6.92% 

D.ct'.lepta ot' 
Bancrot't 1945 IB lE 0.46% 
HowelIi tea sp. 2P 2P 0.92% 

Bancrot'tlna ap. IB: IP 1.COB:l.OOP - 0.46% 
Onnlella sp. (?) 1B lB 0.46% 
Sericoldea sp. 12B:I0P 1.20B:1.00P 5.53% 
Protozlsa ct'. 
dlversa ot 
W1111ams 1962 6B 6B 2.77% 

Cremnorthls ~arva 2B: SP 1.00B:2.50P 2.31% 

Reuschella ap. 3P 3P 1.38% 

Orthambonitea ap. 2P 2P 0.92% 

Klaromena ct. kjeru1tl 
ot' Wl111ama 1963 2P 2P 0.92% 

Rhactorthla ap. 2P 2P - 0.92% 

Blcus121na ct. 
s12irlteroides ot 
Wl111ams 1963 IP 1P 0.46% 
D1northis ct. 
berWYnenais an~usta 
ot Wl111ama 19 3 IF IF - 0.46,.~ 
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LOCALITY 178 continued 

Hesperorth1s Sp. lP 

Kjaerina Sp. lP 

Rugose Strophomenid, 
gen.et sp.1ndet. lB 

Enteletaceans 3B 

Orthids,gen. et 
sp.indet. lE: 2P: 

Inart1culates,gen. 
et sp.1ndet. 

Brach1opods,gen. et 
sp.1ndet. 

Brongn1artella ap. 

Decoroproteua ap. 

Proetid librigena 

Kloucekia sp.(?) 

Thoracic segments 

Tentacul1 tes sp. 

Favosi tes sp. 

CyclocyclopaA 

Cyclocyclopa B 

Cyclocyclopa C 

Cyclotr1ste11atopa A 

Cyclopentastellatopa A 

Pentagonocyclopa A 

Hemicyclocyclopa A 

3 

4B:5P 

0.1 

0.1 

0.1 

0.1 

0.5 

8 

4 

lP 0.46% 

lP 0.46% 

lE 0.46% .. 

3B 1.38% 

lA 1.COB:2.COP 0.50/1 1.38% 

1.38% 

1.COB:l.25P 2.31% 

0.05% 

0.05% 

- 0.05% 

0.05% 

0.23% 

3.69% 

1.81$, 

99.99 

317 

8 

3 

6 

24 

67 

1 

9 
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LOCALITY 178 continued 

Rhombi~eran cystoid plates 

Ramose Bryozoan ~ragments 

Lepidoco1eus ap. 

Cyc1ocystoides ap. 

Genera Number 

Total Specimen Number 

10 

67 

9 

10 

30 Diversity Index 12.65 

220 

99 
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UFPER RHYOLITIC SOUTH WEST OF 

LOCALITY 179 TUFF FORMATION DOLWYDDELAN 

Serlcoldea Sp. 89B:77P:5A 1.16B:1.00P 0.06/1 21.98% 

Immature 
Sericoidea sp. lB: lP 1.00B:1.00P 0.2.3% 

Dalmane111ds 27B:17P:1A 1.59B:l.OOP 0.04/1 6 • .34% 

Da1mane11a sp. 6B 6B 1.36% 

Onn1e11a. sp. 4B:IOP 1.00B:2.50P 2.2770 

Howe111tes sp. lB lB 0.231~ 

Sowerbye111ds 4B: 5P:3A 1.00B:1.25P 0.60/1 1.81% 

Skenidioides 
costatus 9B:15P 1.COB:1.67P 3.40% 

Nlco1e11a actoniae 
obesa 15B:19P 1.00B:l.27P 4.3~/o 

Be11emurlna 
Incommoda 5B:15P 1.00B:3.00P 3.40% 

Rhactortn1s 
crassa 4B: 1P:1A 4.00B:1.00P 0.25/1 1.13~b 

Rhactorthls arr. 
crassa ot Wl111ams 
1963 4B:l4P l.OOB:3.50P 3.24% 

Cremnortnls par~a 2B: 2P:1A 1.00B:l.00P 0.50/1 0.681' 

Klaromena cr. 
k~ru1fl ot Wl111ams 
1 3 8P BP 1.81% 

Eo~lectodonta cf. 4P 4P - 0.91% 
rhombica of Wl111ams 
1963 

Kjeru1flna ap. 18: 6p 1.00B:6.00P 1.36% 

Rugose strophomenlds, 
gen.et sp.lndet. 13P 13P 2.95% 

Strophomenid,gen. 
0.23% et sp .1ndet • IF IF -

Hedstroemlna 11 

lrasI11& 1B: lP 1.00B:1.00P 0.23% . 

100 



LOCALITY 179 continued 

, Hegs:t;l!oemina cf. 
fragilis of Bancroft 
1929a lP lP 0.23% 

Hedstroemina parva 1P IP 0.23% 

Le12taena cf. 
salo:Qiensis of 
Wil1iams 1963 1P lP 0.23% 

Le~taena ap. 6p 6P 1.36% 

Bicus:eina sp. IP IP 0.23% 

Trip1esiace1d lB lB 0.237~ 

P1atystrophia sp. (?) 2P 2P 0.45% 

Bancrof'tina sp. (?) lP 1P 0.23% 

Caerop1ecia sp.(?) lB lB O.23~' 

G1yptorth1s sP.(?) 1P 1P 0.23% 

Reuschel1a sP.C?) lB lB 0.23% 

Leptest11na oepik1 1B 1B 0.23% 

sp.(?) 0.23% 
. , 

14acrocoelia 1P IP 

Bystronema perp1exa lB lB 0.23% 

Do1erorth1s cf. 
tenuigostata of 
W1111ams 1955 1P 1P 0.23% 

" 

Dolerorth1s ap. 4B 4B 0.91% ,.' 

GunnarelIa sp. IP 1P - 0.23% 

Enteletacean lB:lP 1.00B:I.OOP 0.23% 

Orth1ds,gen.et " 

ap.1ndet. 2B:2P I.OOB:l.OOP 0.45% 

Craniopsid(?) 1 0.23% 

Praenuc.ul1d l2:3A 0.25/1 3.40% 

Estonio12s " 

" alif'rons 3.2 0.72% 

1 0 1 



LOCALITY 179 cont1nued 

Eston1oEs sp. 
iIErigenae 0.4 0.09% 
111aenus dav1s1 0.4 o .09jil 
F1atl11chas 
nodulosus 0.3 0.07% 
L1ch1da,gen.et 
sp.1ndet. 0.2 0.05% 
Broessero11thus sp •. 
(Group 3 - Dean 1960) 0.1 0.02% 
Tr1nuc1e1d fragment 0.1 0.02% 
Decoroproteua ap. 0.2 0.05,0 
Proet1d 11br1genae 0.4 o.o~~ 

Cybe11a. sP.(?) 0.2 0.Q5~1) 

Brongniarte11a sP.(?) 0.1 0.02% 
Pygldlum,gen.et ap. 
1ndet. 0.1 0.02% 
Thorac1c segments 2.7 - 0.61% 
Cyrto11tea ap. 28 6.31.1% 
Murch1aon1a ap. 13 2.95% 
Murchisonia 
(HormotomaJ sp. 1 0.23% 

Cyc10nema ap. 16 3.68~~ 

Lophospira ap. 5 1.13% 
Clathroap1ra ap. 2 0.45% 
Eotomar11d 
(C1athroap1ra sp.?) 1 0.2~~ 

Reudemann1a ap. 11- 0.91% 

Gastropoda,gen.et 
sp.1ndet. 19 4.30% 
Immature gastropod, 
gen.et sp.1ndet. 1 - 0.23% 
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LOCALITY l79 continued 

Ostracode 1 

Tentaculites ap. 6 

Favoai tes ap. 21 

Cyelocyclopa A 189 

CyelocyelopaA pluricolumnals 3 

Cyclocyelopa C 2 

Cye:loeyc1opa D 30 

Cyclocyclopa D pluricolumnals 3 

Cyelocyelopa E 47 

C¥clocyc1opa E p1uricolumnals 15 

Cyelocyclopa F 14 

Cyelopentastellatopa A 10 

Pentagonocyc1opa A 1 

Pentagonopentagonopa A 1 

Pinnatel 4 

Rhombiferan pore rhombs 4 

Rhombiferan plates 23 

Ramo se Bryozoan fragment s 70 

Circular Bryozoa 25 

Genera Number 53 

Total S.p ecimen Number 200 

103 

0.23% 

1.36~o 

4. 76~~ 

100.09 

Diversity Index 20.01 



LOCALITY 180 GLANRAFON BEDS 

Dalmane111ds 134B:187P:38A 

Immature 
da1mane111ds 1B:5P:1A 

Howe11ites sp. 71B:53P:2OA 

H.cf'.antlaulor of' 
Wi11iams 1963 2B:1P 

Dalmanella sp. 2.3B:16P:3A 

D.cf'.lepta of' 
'Bancroft 1945 IB:1P 

Onniella sp. 1B:3P:1A 

O.cf.soudle~ens1s 
'Of ~"l111iams 1963 1B 

Bancrcftina sp. 2B 

Sowerbye11ids 1B:2P 

Obo1id,sen et 
sp.lndet. 1 

Brach1opod,gen.et 
sp.indet. lA 

Broeggerolithus sp. 1.4 

Parabas11icus sp. 0.1 

K10ucekia sp. 0.1 

Ta11innella. sp. .3 

Ho111naceans 12 

Sinuites sp. 6 

Tentacu1ites 
scalar is 1 

Tentacu11tes sp. 5 

104 

SOUTH ·lfEST OF 
DO~WYDDEl..AJ.~ 

1.OOB:1.40P 0.20/1 57.60% 

1.00B:5.00P 

1.34B:1.0CP 

2.00B:1.00P 

1.449:1.00P 

1.00B:1.00P 

1.00B:3.00P 

1B 

23 

1.00B:2.00P 

0.20/1 

0.28/1 

0.13/1 

0.33/1 

1.54% 

23.30% 

0.51% 

6 .66~/~ 

0.26~~ 

1.02~~ 

0.26% 

0.26~~ 

O.261~ 

0.36% 

0.77% 

3.0?;~ 

1.54$6 

0.26% 



'. 

LOCALITY 180 continued 

Cystoid plate 1 

Ramose Bryozoan fragments 6 

Genera Number 16 Diversity Index 6.17 

~ota1 Specimen Number 200 

. . .... , 

105 



LOCALITY 181 GLANRAFON BEDS 

Sowerbye111ds 2.3B:14P: 3A 

Da1mane11ids 7B: 7P:4A 

Dalmane11a sp. 1B: 1F 

Howe11ites sp. 1B: 5F 

0n.l"lie11a. sp. 1F 

Kjaerina cf. 
hedstroemi of 
Bancro:rt 1929a 1P 

Rafinesiuine. sp. 1P 

Hedstroemina sp. 1P 

BicusI2ina sp. (?) 1P 

Broeggero1ithu3 sp. 0.4 

K10ucekia sp. 

Ho11inacean 

Tentacu11 tea sp. 

Cyc1ocyc1opa A 

0.3 

1 

.3 

Cyc1ocyc1opa A p1urico1-

12 

umnal 1 

Pinnate1 3 

Genera Number 14 

Total Specimen Number 20 

106 

SOUTH WEST OF 
DOLWYDDELAN 
Horizon 1 

1.64B:1.00P 0.1.3/1 

1.OOB:1.00P 0.57/1 

1.00B:1.COP 

1.00B:5.00P 

1P 

1F 

lP 

1P 

1P 

49 • .341~ 

20.8~~ 

1.90% 

9.40% 

1.9Oj~ 

1.9~~ 

1.9~~ 

1.90% 

1.9~~ 

0.76% 

0.57% 

1.90% 

5.69% 

100.02 

Diversity Index 8.09 



LOCALITY 181 GLANRAFON BEDS 
SOUTH · .. IEST OF 
DOL·.VYDD~LAn 
Horizon lA 

Sowerbye11ids 

Dalmane11ids 

46B:28P:7A 1.64B:1.00P 0.15/1 40.43~~ 

16B:26p:6A 1.00B:1.63P 0.23/1 24.41% 

Dalmanella sp. 4B:2P 

Howellites cr. 
ant1gu1or of 
Williams 1963 lB 

Howel11tes sp. 2B:4P 

Kjaerina cr. 
hedstroeml of 
Bancroft 1929a lP 

K;aerina sp. 2B:6P 

Rafinesquina sp. 1B:3P 

Reuschella sp. lP 

~Aen1d101des sp. lB 

Orthid,gen.et sp.1ndet. 1B 

Inartlcu1ates,gen. et 
sp.1ndet. 4 
Broeggerollthus ap. 1.9 

B.cf'.nicho1sonl of 
Dean 1962 0.1 

Kloucek1a sp. 

Brongnlarte11a minor 0.1 

Otarion sp.c?) 

Isote1inid, gen.et 
sp.indet. 

Thoracic segment' 

H o111nac eans 

Tal1innella SP~.'· 

0.1 

0.1 

0.1 

8 

.3 

2.0CB:1.00P 

lB 

1.00B~2.00P 

1P 

l.003:3.00P 

1.OOB:3.00P 

107 

11' 

1B 

1B 

-

0.76% 

3.05% 

0.76% 

4.58% 

O. 76~~ 

o. 76~~ 
O. 76~~ 

3.05% 

1.45% 

0.08~~ 

0.53% 

O.08~~ 

0.08% 

0.08% 



LOCALITY 181 - Horizon LA continued 

Ptcriomorph1an,gen. 
et sp.indet. 1 0.76% 

Tentacu1ites sp. 5 3. 81~~ 

100.00 

Cyclocyc1opa A 13 

Cyclocyc1opa A p1urico1umna1 1 

Cyclocyclopa F 1.,. 

Cyclocyclopa F p1urico1umnal 1 

Pentagonocyc1opa B 1 

Pentagonocyclopa C 1 

Pinnatel 4 

C1rrals 12 

Ramose Bryozoan :fragments 11 

Genera Number 20 Diversity Index 9.41 

Total Specimen number 70 

108 



LOCALITY 181 GLANRAFON BSDS 

SoW'erbye111ds 

Da1mane111ds 

Da1manel1a sp. 

160B:98P:11A 

58B:75P:12A 

11B: 5F 

D.atf. lei§4 of 
~ancroft 5 lB 

Howel11tes sp. 1B:6F:2A 

Salopfs'sp. ('1) 2B: 1F 

reoplectodonta ap. 1B 

HarL~esse111d 1P 

Obo11d (Pseudo11ngula 
sp.?) 1 

Broeggero1ithus sp. 2.4 

Brongn1artella minor 0.1 

.!!.. bisu1cata ('1) 0.1 

B.sp. 11br1genae 1.0 -
Parabasilicus sp. 0.3 

Isotelinid pyg1d1a 0.5 

Isote11n1d fragments 6.7 

Kloucek1a ap. 1.0 

Flex1ca1ymene 
planlmarginata 0.2 

F.cr.plan1marginata of Vfultt1ngton 1965 0.2 

F.sp. 0.2 -
Ca1ymene Sp. (s.l.) 1.2 

Pseudosphaerexochus 
ap. (?) 0.1 

Ostr~codes 3 

109 

SOUTH WEST OF 
DOL'rIYDDELAN 
Horizon 2' 

1.63B:1:00P 0.07/1 53.44% 

1.00B:1.29P 0.16/1 27.19% 

2.20S:1.00P 

1B 

1.00B:6.00p 0.33/1 

2.00B:l.00P 

1B 

IP 

O.317~ 

2.50~o 

0.63% 

O.31~~ 

0.31~~ 

0.31% 

0.75% 

0.03% 

0.31% 

0.09% 

0.1656 

0 • .31% 

0.06% 

0.06% 

0.387~ 

O.031~ 

0.94% 



LOCALITY 181 - Horizon 2 continued 

Hollinaceans 7 2.19% 

Tallinnelle. ap. 1 0.31f~ 

Bivalves,gen. et 
sp.indet. 2 0.63~'4S 

Tentaculites sp. 10 3.13% 

100.00 

Cyc1ocyclopa A 13 

Cyclocyclopa F 3 

piIUlB.te1 1 

Cirra1 1 

Ramose Bryozoan fragments 105 

Genera Number 20 Diversity Index 7.98 

Total Specimen Number 100 

1 1 0 



SOUTH WEST OF 
DOLv'WYDDELAN 

LOCALITY 183 GlANRAFON BEDS Horizon 1 

Dalmane111ds 32B:28F:1OA 1.14B:l.00P 0.31/1 22.96% 

Da1mane11a sp. 5E: 2P 2.50B:1.COP 2.73% 

Howel11tes ap. lB: lP 1.00B:1.00P 0.55% 

Onn1e11a ct. 
sotldlezensis of 
W111iams 1963 lE IB 0.551'0 

Horderleze1la cf. 
IZ1icata of 
Bancrott 1928,1945 4B:IIP:2A 1.00B:2.75P 0.18/1 7.11% 

Reusche11a ape BB:l.3P:lA l.00B:1.63P 0.08/1 7.65% 

Reuscbella ct. 
horderle~ensis ot 
Bancrott 1928 and 

. W1111ams 1963 2B: 2P 1.00B:1.00P 1.09% 

R.cf.horder1ezensis 
Carinata ot W111iams 
1974 IF 1P 0.55% 

Immature 
Reusche11a ape lP lP 0.55% 

Leptaena ap. 5B:1lP:1A 1.00B:2.20F 0.09/1 6.56% 

LePtaeiI~cr.ru~sa 
ot Havl ek 19 7 1B 1B 0.55% 

Leptaena cf. 
as10piensis ot 
Willlama 1963 lP 1F 0.551~ 

Leptaenid 3P .3P - 1.64% 

Dinorthis Sp. 2B: IP:lA 2.00B:1.00P 0.50/1 1.64% 

D1north1s cf. 
berWYnens1a ot 
W111iams 1963 3B: 7P:2A 1.OOB:2.33P 0.29/1 4.92% 

Trip1eaiaceids 7B: 8P:lA 1.00B:1.14P 0.13/1 4.92% 

Bicuapina 
s121r1:f'ero1des 2B: 1P . 2.00B:1.00P 1.09% 

1 1 1 



LOCALITY 183 continued Horizon 1 

Caero121ecia sp. (~) lB lB 0.55~~ 

Macrocoe11a sp. (~) .313: 6P: lA 1.00B:2.00P 0.17/1 3.83% 
Raf1nesgulna sp. 2P 2P 1.0~~ 

Klaromena cf. 
kjerulrl of 
Williams 1963 .3P 3P - 1.6~~ 

K~erulflna ap. 1P lP 0.55% 
Immature 
BeIIemurina sp.(?) lP IP 0.55t~ 

Paracraniops ape 1 0.55% 
lnarticu1ates,gen. 
et sp.indet. 8:lA 0.13/1 4.92% 
Brachiopod,gen.et 
sp.indet. lB:1P 1.OOB:l.00P 0.55% 
Broessero11thus 
sp. 1.0 0.55~~ 

Broeggero11thus sp. 
(Group 2 -Dean 1960) 0.2 0.11% 
Flexical~ene 
caractaci 0.1 0.05% 
F1exlcal~ene 
p1anlmarginata 0.1 0.05% 

Flexica1ymene 
{Reaca1l!eneJlimba • 0.1 0.05% 

Ca1ymene sp.(s.l.} 0.4 0.22% 

Brongniarte11a cf. 
minor of Dean 1961 0.1 0.05% 

Brongnlartel1a sp. 0.1 0.05% 
Proet1d 1ibrigenae 0.2 0.11% 

Thoracic segments 0.6 0.33~ 

Ho111naceans 5 2.73% 
Di1obe1la sp. 1 0.55% 

1 1 2 



LOCALITY 183 continued Horizon 1 

Tetrade11a ap. 2 1.09% 
S1gmoopsis Sp. 1 0.55% 
Zygobo1boldes sp.(?) 1 0.55% 
Fterlomorpnlans 2 1.09% 
Ambooychlacean 1 0.55% 
Blva1ve,gen.et sp, 
lndet. lA 0.55% 
Gastropods,gen.et 
sp.lndet. 2 1.097Q 

Tentacu1ites sp. a 4.37% 
99.95 

Cyc1ocyc1opa A C:;8 .., 

Cyc1ocyc1opa A1 1 

Cyc1ocyc1opa G 59 

Cyclocyc1opa J 9 

Cyc1opentagonopa A 98 

CYClopentagonopa B 24 

Cyclopentagonopa D 3 

Cyclopentaste11atopa A 1· 

Pentagonocyclopa A 3 

Pentagonocyc1opaB 1 

Pentagonopentagonopa A 4 

Pentagonopentagonopa B 1 

Pentagonopentagonopa C 1 

Pentagonopentaste11atopa A 1 

Clrra1s 52 

. Pinnatel 52 

1 1 3 



LOCALITY 183 continued Horizon 1 

Pinnate2 49 

Echinoderm plates 14 

Crinoid calyx 1 

P1urico1wnna1s 22 

Ramose Bryoz.oan 
fragments 19 

Lepidoco1eus sp. a 

Genera Number 36 Diversity Index 15.85 

Total Specimen Number 100 

" 1 

. ' 
1 1 4 



SOUTH WEST OF 

LOCALITY 183 G~T-ffiAFON BEDS 
DOL'.VYDDELAN 
Horizon 2 

Da1mane11ids 128B:123P:3OA l.04B:l.OOP 0.23/1 34. 82~~ : 

DaImaneIla 5p. 333: I9P l.74B:l.OOP 7 .27J~ 

D.cf.indica of 
Bancroft 1945 1B 1B 0.22% 

j2.cf.Iepta of 
Bancro:t't 1945 IP 1P 0.22% 

HOVlel11tes 812. 3B 3B 0.66% 

Bancrof'tina 812. lB: lP 1.00B:I.OOP O.221~ 

Onniella 512. 1P IP 0.22% 

Dinorth15 512. 40B: 47P:7A 1.00B:1.18P 0.15/1 11.907~ 

D.(P.) cf.robusta 
"01" Baneroft 1945 4B: 4P I.OOB:I.OOP o. 885'~ 
l2.. berwynensis 1B: 1P 1.00B:1.00P 0.22% ' .. 

D.er.ber~nensis 
angusta of 
Williams 1963 1B: 4P 1.00B:4.00P O.88~~ 

Reusehella sp. 16B: 12P:6A 1.33B:1.00P 0.38/1 4.85% 
· !.horder1eyens1s 1P lP - 0.22r~ # 

" 

Horder1eIella c1". 
E11cata of " .f 

Bancro:t't 1928,1945 SB:l4P 1.00B:2.80P 3.0~~ 

Rat'inesguina sp. SP SP 1.10% ' ·1 
! .. 
'\ 

Ma.e:;:ocoel1a 6B:16P 1.00B:2.67P 3.53% 
, ap. ... 

.'~ ; 

IB: 6P:lA 1.OOB:6.o0p 0.17/1 1.5~~ 
I' !!..expansa • 
" 

Leptaena ap. 4B: 9P 1.00B:2.25P 1.98% " l 

• j 
" ~ 

lL. er lrugosa of .. ~ 
~ 

1B: 2P 1.OOB:2.00P 0.44% · . Havl 8ek 1967 
· . 

Leptaenids 2B 2B 0.44$~ ~ 
· ; 

· . ; 

Tr1plesiace1ds 313: 5P:lA 1.00B:l.67P 0.20/1 1.32~i 
, , 

· . 

· . 
. i 

I'· 

1 1 5 
.f 



LOCALITY 183 continued Horizon 2 

Skenidioides ap. 3B: 1P 3.00B:1.00P 0.66% 
Cremnortbis sP.(?) 1P 1P 0.22% 

Nicolella sP.(?) 2P 2P O.4J.t1o 
Platystrophia sp.(?) IP IP 0.2270 
Strophomenids,gen. 
et sp.indet. lB: 6p I.OOB:6.oop 1.32% 
Orthid,gen.et 
sp.lndet. 1B lE 0.22% 
Schi%ocrania ap. 3 O.66~~ 

Llngulella sP.(?) 1 o 2~c;" • '/0 
lnartlculates,gen. 
et sp.lndet. 5 1.10% 
Broeggerolithus ap. 5.7 - 1.26% 

B.cf.soudlelensis 
'Of' Dean 1960 0.1 0.02% 
Calymene SP.(s.l.) 2.9 0.64% 
FIex1caIymene 
planlmarsinata 1.1 0.2~0 

F.cf·Elanlmarsinata 
of Whittington 1965 0.4 0.09% 

0.3 0.07% 

FlescalD!ene 
{ReacalzmeneJct.limba 
or Wh1ttington 1965 0.1 0.02% 

FIexlcalymene sp. 0.1 0.02% 

Brongnlartella cr. 
minor of Dean 1961 0.2 0.045~ 

Isotel1n1d I1brigena 0.1 0.02% 

Isotelln1d fragments 0.6 0.13% 
Kloucek1a sp. 0.1 0.02% 

1 1 6 



LOCALITY 183 continued Horizon 2 

1 1 7 



LOCALITY 183 continued Horizon 2 

Pinnate2 144 
Artic~lated pinnates 2 

Cirrals 107 

Pluricolumnals 63 

Echinoderm plates 139 

Crilloid calices 2 

Ramose Bryozoan fragments 
120 

Dendritic Bryozoa 2 

Circular Bryozoa 10 

Lepidocoleua ap. 18 

Genera Number 40 Diversity Index 14.93 

Total Specimen Number 200 

.' . 

1 1 8 .' 



LOCALITY 185 GIANRAFON BEDS 
SOUTH '~'I3ST OF 

DOL'NYDDEIk1" 

Dalmane11ids 18B:17P:4A 1.06B:1.00P 0.22/1 55.00% 

Dalmane11a sp. 

Immature 
da1mane11id 

Horderle~ella cf. 

3::3:2P 

1B 

Elicata of Bancroft 
1926,1945 1B:3P 

Le12taena sp. 2B 

GIY!'torthis sp. ('1) IB 

Strophomenids,gen. 
et sp.indet. 2B 

Orth1d,gen.et sp. 
1ndet. IF 

Paracraniops ap. 4 

Gastropod,gen.et 
sp.indet. 1 

Cyc1ocyclopa A 

Cyclocyclopa Al 

Cyclocyclopa E 

Cyclocyclopa G 

Cyc1ocyclopa J 

Cyclopentagonopa A 

Cyc lop entagonopa B 

Cyc1opentagonopa C 

Fentagonocyclopa B 

Fentagonopentastellatopa 

P1rw..a te1 

1.50B:1.00F 7 .5()j~ 

lE 2.50% 

1.00B:3.00P 7 .5~:~ 

2B 5.0~~ 

IB 2.507~ 

2B 5.0~~ 

IF 2.50~~ 

lO.OO~G 

2.5~~ 

100.00 

13 

1 

1 

5 

2 

10 

8 

1 

1 

B .3 

3 

1 1 9 



LOCALITY 185 continued 

Pinnate2 
Cirrals 

Pluricolumnal 

1 

133 

1 

Ramose Bryozoan :!'ragments 74 

Genera Number 

Total Specimen Number 

11 Diversity Index 6.73 

20 

120 



LOCALITY 186 GLANRAFON BEDS 

Da1mane111ds 

Dalmanella sp. 

340B:344P:19A 

64B: 40P 

D.ef.horder1eyensls 
of BanCl'oft 1945 lP 

D.et' .1ndiea of 
'Banero:rt 1945 

D.et' .lepta ot 
B'anerott 1945 

IB 

lB 

Howe11ites ap. 33B: 33P 

H .cf. striata. ot' 
Wl1liams 1963 lB 

Onnlella ap. 2B: 4P 

O.ct'.aoud1eyensls ot Wl111ama 1963 1B 

Bancrott1na. ap. 3B 

Macroeoe11a ap. 178: 34P 

!.expansa SP 

Raf1neaquina ap. 3B: 16P 

Strophomenlds,gen. 
et ap.lndet. IB: 4P 

Horder1eye11a cf. 
pllcata ot Bancrott 
1928, 1945 48: lOP 

Reuache11a sp. 

!.horder1eyensls 

Dlnort his s·P. 

Heterorthls sp. 

Orthambon1tes. ap. 

Orthld,gen.et ap. 
lndet. 

lE 

lB 

5B: 7P 

lB 

3P 

lB 

1 2 1 

soum WEST OR 
DOLWYDDELAN 

1.00B:l.01P 0.05/1 58.93% 

1.60B:1.00P 

lP 

lB 

1B 

l.OOB:1.00P 

lB 

l.OOB:2.00P 

lB 

3B 

1.00B:2.00P 

5P 

l.OOB:5.33P 

l.OOBf4.00P 

l.00B:2.50P 

lB 

lB 

1.00B:1.40P 

IB 

lB 

-

-
-

0.16% 

0.16% 

0.16% 

5.36% 

0.16% 

0.65% 

0.16% 

0.49% 

0.81% 

2.60% 

0.16% 

0.16% 

l.11.w~ 

0.16% 

0.49% 

0.16% 



" . 
LOCALITY 186 cont1nued 

, 

Pa~~~a:an1 0128 ap. 13 2.11% " 

", 

Pa~erula ap. 2 0.32% , 
Obo1id,gen.et ap. .. 
1ndet. 1 0.16% 

Nuculid,gen.et ap. 
1ndet. 1 0.16% 
Inart1culate,gen.et 
sp.1ndet. 1 0.16% 
Brach1opod,gen.et 
sp.1ndet. lA 0.16% 

Broeggerol1thu8 ap. 2.3 0.37% 
Proet1d 11br1genae 0.3 0.05% 

Isote11n1d I1br1gena 0.1 0.02% 

Thoracic segments 0.3 - 0.05% 

Ambonych1aceana 19 - 3.08% 

Bivalves,gen.et ap. 
indet. 5 0.81% 

Gastropod,gen.et • 
0.16% 

'; sp.1ndet. 1 - .. 
'" Tallinnella 3 0.49% " Sp. -

Tentaculites ap. 2 0.32% " - - \ 
i 

6 0.97% 
., 

Algae - '."~: 
• ..: . 

Coral(Favos1tes ap.?) 1 0.16% " 

99.96 
I 

.) 

Cyclocyc1opa A 151 ' . 
" .. 

.' 
Cyclocyclopa Al 20 

, 

335 l Cyc1ocye1opa G , ; 
" 

Cyclocyclopa H 7 · 

, 
., 

122 ~ 
, . 

- - - ---- ---- .. -.~- --- , .. 



LOCALITY 186 continued 

Cyclocyclopa J 32 

Cyclopentagonopa A 804 

Cyelopentagonopa B 21 

Cyclopentagonopa C, 19 
Cyclopentagonopa D 3 

CyclopentastellatopaA 5 

Pentagonocyclopa C 2 

Plurico1umnals 8 

PiIUl8te1 .301 

Pinnate2 . 134 

C1rrals 650 

EchInoderm plates 97 
Ramose Bryozoan fragments 51 

Circular Bryozoan 1 

LepIdocoleus Sp. 2 

Genera Number 32 DIversity Index 11.41 
~otal SPecimen Number 139 

123 



soum WEST OF 
LOCALITY 187 GLANRAFON BEDS DOLWYDDELAN 

Dalmanellids 259B: 275P: 4lA 1.00B:l.06P 0.15/1 88.00% 
Immature 
dalmanel1id lP lP 0.29% 
Dalmanella sp. 7B:2P 3.50B:l.00P 2.05% 
Howellites sp. 2B:lP 2.00B:l.00P 0.59% 
H.cr.striata or 
Williams 1963 lB IB 0.29% 
OnnIella ap. 2B:IP 2.00B:l.00P 0.59% 
Skenidioides 
costatus 3B 3B 0.88% 
Macrocoelia ap. 2B:2P 1.00B:l.00P 0.59% 
Rat'lnesqu1na sp. 6B:3P 2.00B:l.00P 1.76% 
Strophomenlds,gen. 
et sp.Indet. IB:2P 1.00B:2.00P 0.59% 
Horderlelella cr. 
~licata or Bancrort 
1928,1945 lB:2P l.00B:2.00P 0.59% 
OrthIds,gen.et 
sp.indet. 2B 2B 0.59% 

Paeudolln asp. 
in lire posItIon) 1 0.29% 

Obollds (in lire 
position) 2 - 0.59% 

Broesgerolithus sp. 0.6 0.18% 

Bronlmlartella sp. 0.1 0.03% 

Illaenid 0.1 0.03% 

K10ucekIa ap.(?) 0.1 - 0.03% 

NuculIds 3 0.88% 

Ambonychlacean 1 0.29% 

BIvalve,gen.et ap. 
indet. 2 0.59% 

124 



LOCALITY 187 continued 

Zygobolboides sp.(?) 1 0.29% 

Cyc1ocyc1opa A 54 

Cyclocyclopa Al 6 

Cyc1ocyclopa. G 40 

Cyclocyc1opa G1 4 

Cyclocyc1opa H 1 

Cyc1ocyclopa J 4 

Cyclocyclopa J 1 1 

Cyc1opentagonopa A 93 

Cyclopentagonopa B 2 

Cyc1opentagonopa C 25 

Cyclopentagonopa D 3 

Cyc1opentaste11atopa A 3 

Pentagonocyc1opaA 1 

Pinnate1 51 

Pinnate2 37 

Cirrals 168 

Echinoderm plates 29 

P1uricolumnals 4 

Ramose Bryo:oan fragments 7 

General Number 20 Diversity Index 7.88 

Total Specimen Number 100 
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LOCALITY 187 continued 

Ichnot'auna 

Lockeia (PelecyPodichnus) 
si1iquaria 1 
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LCCALITY 188 GI&T-ffi.AFON BEDS 
SOUTH ';/EST OF 

DOL',"IYDDELAN 

Dalmanellids 17B:20P:3A 1.OOB:l.18P 0.15/1 39.52% 

Dalmanel1a sp. 2B:2P 

Sowerbye11id 1P 

Horder1eyel1a cf. 
p1icata o~ Bancro~t 
1928,1945 IF 

Orth1d,gen.et 
sp.1ndet. IF 

Strophomen1d,gen. 
et sp.1ndet. lP 

Paracraniops sp. 5 

Paterqla sp. 1 

Obo11ds,gen.et sp. 
indet. 2 

Broeg~erQlithus sp. 0.6 

Broe~~ero11thps sp. 
(Group 3 - Dean1960) 0.1 

Parabas11icus powisi 0.1 

Illaenid 

Thoracic segments 

Tallinnella ap. 

IIollinaceans 

0.1 

0.3 

6 

4 

Pitted ostracodes 3 

Granulose ostracode 1 

Be11erophontid 1 

Tentacul1tes sp. 4 

Alga 1 

1.00B:l.00P 

1P 

lP 

IP 

lP 

-
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-
-

0-

1.72;6 

1.72% 

1. 72r~ 

0.17~~ 

O.ln~ 

0.177~ 

10 .31~~ 

6.87% 

5.15% 

1. 72~~ 

1.72% 

6. 875~ 

1.72% 

100.01 



LOCALITY 188 continued 

Cyc1ocyclopa A 1 

Cyclocyclopa J 1 

Cyclopentagonopa A 2 

Cyclopentagonopa C 1 

Pentagonocyclopa B 1 

Pinnate1 6 

C1rrals 11 

Echinoderm plates 2 

Ramose Bryozoan rragments 5 

Genera Number 20 D1versity Index 11.24 

Total Specimen Number 30 

Ichnofauna 

Skolithid burrows 3 
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LOCALITY 189 GLA)''3.AFOH BSDS 
SOUTE '.vEST OF 

OOL ~'rroDELAn 

Sowerbye11ids 

Da1manellids 

331B: 167P:26A 1.90B: 1.OOP 0.08/1 75.137£ 

25B:24P:7A 1.043:1.00P 0.28/1 6. 73;~ 

Dalmanella Sp. 5B:4P 1.253:1.00P 

3B:2F 1.50B:1.COP 

3P 3P 

IB:IP 1.00B:l.OCP 

6B:2P 3.00B:l.00P 

Q.berwynensis 0.42% 2B 2:9 

Horderleyel1a sp. 0.63% 3P JP 
4B: lP:2A 

R.cf.horderleyensis 
undulata of 
W111iams 1963 1B 

Harknessel~id, gen. 
et sp.indet. 2B:1P 

Skenidioides sp. lB 

S.c!'.costatus ot 
W111iams 1963 1B 

Bicuspina. sp. 3B:2P 

Triplesiaceid lB:1P 

Rgf'inesquiDr13. sp. IF 

Leptaena sP.C?) 2E:1P 

Heterorthis sp.(?) lP 

K'jaerina sp. (?) lP 

Macrocoelia cr. 
12rolata ot 
Will1ams 1963 lE 

Stropheodontid,gen. 
et sp.indet. lE 

4. OOB : 1. OOP 0.50/1 

lB 0.2l)~ 

2.00B:l.OOP O.42~;;; 

lB 0.21% 

lB o .2l~f 

1.50B:1..OOP 0.63% 

1.OOB:l.OOP 0.21% 

lP 0.21% 

2.00B:l.OOP 0.427~ 

IF 0.21~~ 

IP 0.21% 

lE 0.21% 

lB 0.21% 
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LOCALITY 189 continued 

Orthid,gen.et 
sp .indet IB 

Faracranions sp. 1 

Inartlculate,gen. 
et sp.indet. 1 

B;ge~~ero11thus sp. 1.4 

B.cf.broeg~eri of 
Dean 1960 0.1 

Trinucleid fragments 0.2 

Flexicalyrnene 
1J1animar.~ina ta • 
Flexicalyrnene cf. 
caractaci of 
\'/hittington 1965 

.E,. (ReacalY1,Eene) sp. 

Ca1ymene sp.(s.l.) 

0.4 

0.1 

0.1 

0.3 

Brongniarte11a minor 0.5 

Decoroproteus sp. 0.1 

Proet1d 11br1genae 0.3 

Proetid pygid1um 0.1 

Isote11n1d,gen.1nd. 
cf.Qowia1 0.1 

Thoracic segments 1.5 

Hol11naceans 9 

Ta111nnella sp. 1 

Tetradella sp. 1 

Prlm1t1~ sP.(?) 2 

Granu10se ostracodes 3 

Ostracode 1 

13 
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0.21% 

0.217'~ 

o. 02~~ 

0.04% 

0.08;': 

O 0",' • ':"1(; 

o. 025~ 

o. 06~6 

0.117~ 

o .02~~ 

0.02% 

O.42~~ 

o .21~b 



LOCALITY 189 continued 

Gastropod,gen.et 
sp.indet. 1 0.21% 

BivaIves,gen.et 
sp.indet. 2 0.42% 
TentacuIites sp. 5 1. 057~ 

99.95 

CycIocyclopa A 43 

CycIocyclopa Al 1 

CycIocyc1opa F .3 

Cyclocyclopa G 45 
Cyclocyclopa G1 1 

Cyclocyc1opa H 9 

Cyclopentagonopa A 15.6 

Cyc1opentagonopa B 9 

Cyclopentagomopa C 71 

Cyclopentagonopa D 7 

Pentagonocyclopa A 7 

Pentagonocyc1opa B 5 

Pentagonocyc1opa B1 .3 

Pentagonocyclopa C 1 

Pentagonopentagonopa D 2 

Hexagonocyclopa A 1 

Pinnate1 73 

Pinnate2 60 

Cirra1s 269 

Plurico1umna1s 27 

1 3 1 



LOCALITf 189 continued 

Echinoderm plates 24 

Cystoid pore rhomb 1 

Diploporite plates 3 

Ramose Bryozoan fragments 11 

Circular Bryozoan 1 

Lepidoco1eus sp. a 

Genera Number 36 Diversity Index 13.40 

Total Specimen Number 100 
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soum OF 
ROMAN BRIDGE 

LOCALITY 195 GLANRAFON BEDS 
SOUTH WEST OF 

DOLWYDDELAN 

Sowerbye111ds 150B:107P:56A 1.40B: 1.00P 0.37/1 54.99% 

Dalmane111ds 33B: 37P:12A 1.00B:1.12P 0.32/1 13.08% 

Da1mane11a ap. 43: 4P 1.00B:1.00P 1.07% 

D.cf'.1nd1ca of' 
Bancroft 1945 IB IB 0.27% 

Howel11tes sp. 3B 3B 0.80% 

Dinorthis sp. lOB: 12P:1A 1.OOB:1.20P 0.08/1 3.47% 

Dinorthis 
ber!!lnens1s lB: IP 1.00B:1.00P 0.27% 

D.Cf'.ber~ens1s 
angusta 0 
W1111ams 1963 lB: 2P 1.OOB:2.00P 0.53% 

Macrocoelia ap. 5P: lA 5P 0.20/1 1.60% 

!..expansa 2P 2P 0.53% 

Tr1p1esiaceids 3B: 8PllA 1.00B:2.67P 0.13/1 2.40% 

BicusEina 
s12IrIt'eroldes 2P 2P 0.53% 

Reuschella sp. 35: 5P 1.00B:1.67P 1.33% 

R.cf'.horder1e~ens1s 
01" Bancrot't 1928 
and W1111ams 1963 1P 1P 0.27% 

Horder1e;Ie11a sP.(?) 1P 1P 0.27% 

LeEtaena ap. IB: 3P 1.OOB:3.00P - 0.80% 

K1aromena sp.(?) lP IP 0.27% 

K~aer1na sP.(?) 1P 1P 0.27% 

Sk.en1d10 1des sp. 3B 3B 0.80% 

Hedstroem1na cf. 
robusta of 
BancroI't 1929a lB: 2P 1.00B:2.00P - 0.53% 

Hedstroemlna sP.(?) 1B 1B 0.27% 
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LOCALITY 195 continued 

cf.Eostropheodonta sp.2P:1A 2P 0.50/1 0.80% 
Stropheodont1d,gen. 
et sp.1ndet. lP 1P 0.27% 
Orth1ds,gen.et 
sp.lndet. 2P 2P 0.53% 
Paracranio~s sp. 1 0.27% 
Broeggero11thus ap. 2.8 0.75% 
F1ex1ca.1l!ene 
p1animarg1nata 0.2 0.05% 
Flexicalzmene sp. 0.1 0.03% 
Calymene sp.(s.l.) 0.3 0.03% 
Pa.rabas111cus ap. 
11brlgena 0.1 0.03% 

Isotelinid fragments 0.2 0.05% 

Brongniartel1a minor 0.1 0.03% 

Proet1d 
(Decoroproteus ap.?) 0.2 - - 0.05% 

Thoracic segments 0.6 0.16% 

Talllnnella .sp e. 1 0.27% 

Ho11inaceans 5 - 1.33% 

Sigmoo;psid 
(SiS!obo1bina sp.?) 1 0.27% 

Granulose ostracode 1 0.27% 

Ostracode 2 0.53% 

S1nuites sp. 3 0.80% 

Pterineid biva1ves 
(ct.Pa1aeo~teria BP.?) 24 6.41% 

Tentac:u1ites sp. 3 0.80% 

100.00 
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LOCALITY 195 continued 

Cyelocyclopa A 100 

Cyelocyclopa A1 1 

Cyclocyclopa G 52 

Cyclocyclopa H 3 

Cyclocyclopa J 32 

ayelocyclopa J l 6 

Cyclocyclopa L 1 

Cyc1opentagonopa A 214 

C.,yc·lopentagonopa B 6 

Cyc1opentagonopa C 18 

Pentagonocyclopa A 5 . 
Pentagonocyclopa B 21 

Pentagonopentagonopa D 10. 

Complete calyx cf. 
Balacrinus basalis of 
Ramsbottom 1961 3 

P1urico1nmna1s 24 

Pinnate1 63 

Pinnate2 228 

Cirrals 265 

Echinoderm plates 59 

Cystoid plates 2 

Ramose Bryozoan f'ragmenta 12 

Encrusting Bryosoa 2 

Circular Bryozoan 1 

Lepidoco1eus sp. 7 
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LOCALITY 195 continued 

Genera Number 33 

~ota1 Specimen Number llO 

Ichnotagna 

Skolithid Burrow 1 

Diversity Index 12.75 
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LOCALITY 196 GLANRAFON BEDS 

DINAS 
SOUTH WEST OF 

DOLVVYDDELAN 

Sow erbye111ds 

Dalmane111ds 

299B:265P:92A 1.13B:1.00P 0.31/1 55.09% 

96B:121P:29A 1.00B:1.26P 0.24/1 21.1~o 

Dalmane11a Sp. 

D.cf.lepta of 
Bancroft 1945 

32B: 12P 

5B 

2.67B.1.00P 

5B 

Howe111tes Sp. 

Bancrof't1na Sp. 

39B: 7P: lA 5.57B:1.OOP 

Onniella Sp. 

6B 

1P 

Kjaer1na sp. 4B: 12P 

Kjaeripa af'f.jonesi 
ot Bancrott 1929a JP 
cf.Paragraniops sp. 1 

Obo11ds,gen.et sp. 
1ndet. 2 

Inart1cu1ate,gen.st 
sp.1ndet. 1 

Broggerol1thQ~ Sp. 1.0 

B.cf.nicholsoni of 
Dean 1962 0.1 

0.2 

Klollcekia Sp. 1.4 

~.ap1culata 0.5 

Isote11n1ds 
(Parabasi1icus ap.) 0.5 

Isote11nid thoracic 
segments 0.2 

Flex! ca1:rmene 
planimarg1nata 0.1 

F.aft.planlmarglnata 
c;f Whitt1ngton 1965 0.1 
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6B 

1F 

1.00B:3.00P 

3P' 

0.7Wo 

0.03/1 5.61.J% 

0.85% 

-

. -

O.l4;~ 

1.69% 

0.42% 

0.14% 

0.28% 

0.14% 

0.14% 

0.01% 

0.03% 

0.20% 

0.07% 

0.07% 

0.01% 

0.01% 



LOCALITY 196 cont1nued 

Calymene sp.(s.l.) 

Proetld 11brlgena 

. Proetld 

0.1 

0.1 

(Decoroproteus sp.?) 0.1 

Il1aen1d 0.1 

Brongn1artella m1nor 0.3 

~.minor(enrolled) 

Brongn1artella sp. 

Thorac1c segments 

11 o111nac eans 

Ta111Mel1a sp. 

Smooth ostracode 

Mod1omorph1d 

Gastropod,gen.et. 
sp.1ndet. 

Bel1erophontld 

Lophosp1r1ds 

Tentacu11tes sp. 

Favos1tes sp. 

Cyclocyc1opa A 

Cyclocyclopa A1 

Cyc1ocyclopa D 

Cye 100ye1 opa F 

Cyc1ocyc1opa J 

Pentagonocyc1opa A 

C1rra1s 

1.0 

0.1 

10 

5 

1 

lA 

1 

1 

2 

19 

14 

2 

2 

1 

.3 

6 

1 

6 
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0.01% 

0.01% 

0.01% 

0.01% 

O.O~Q 

O.1~6 

0.32% 

0.7010 

0.14% 

0.1~6 

0.14% 

0.28% 

2.68% 

1.971& 

99.95 



LOCALITY 196 cont1nued 

P1nnate1 4 

Ramose Bryozoan 
fragments 40 

Circular Bryozoa 4 

Lenldocoleus sp. 1 

Genera Number 26 

Total Spec1men Number 150 

Ichnofauna 

Diversity Index 9.11 

Sko11thld (vertica1)burrows 2 
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DINAS 

LOCALITY 196A 
SOUTH "/lEST OF 

GLANRAFON BEDS DOLWYDDELAN 

Sowerbyel11ds 

Dalmanelllds 

l8B:5P:4A 

28B: 16p: 9A 

Dalmanella sp. IB:5P 

Howel11 tes sp. 8B:IOP 

H.cr.ant1guior or 
Williams 1963 

Kjaerina sp. 

Brongniartella sp. 

K10ucekia sp. 

Isotelinid 
(Parabas11icus sp.) 

Gastropods,gen.et 
sp.indet. 

Lophospir1ds,gen.et 
sp.1ndet. 

Tentacu11tes sp. 

1P 

2P 

0.1 

0.1 

0.1 

2 

4 

1 

C1rral 1 

Ramose Bryozoan fragment 1 

Circular Bryozoan 1 

Genera Number 13 

Total Specimen Number 40 
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3.60B:l.OOP 0.22/1 26.10?"~ 

1.75B:l.OOP 0.32/1 43.89% 
1.00B:5.00P - 5.93~~ 

1.COB:1.25P ll.e6% 

11' 1.195'~ 

2P 2.37% 

0.127'~ 

0.12f., 

0.12?"6 

2.37% 

4.74% 

1.19% 

100.00 

Diversity Index 



DINAS 
SOU1"rl WEST OF LOCALITY 196B GI.,ANRAFON BEDS DOLWYDDELAN 

SOVlerbye111ds 134B:103P:47A 1.30B:1.00P 0.35/1 43.35% 
Da1manel11ds 80B:59P:23A 1.36B:1.COP 0.29/1 2.3.671~ 
Dalmane11a Sp. 20B:13P:lA 1.54B:l.00P 0.05/1 5.03% 
Howe111tes Sp. 29B:15P:3A 1.9.3B:1.00P 0.10/1 7.66% 
Bancrof"tina Sp. 3B:1P 3.00B:1.00P 0.72% 
Onnie11a Sp. IB:2P 1.00B:2.00P 0.48% 
Xjaerina Sp. 1B:7P 1.00B:7.00P 1.68% 
K.atf'.jonesi of 
Bancrof"t 1929a 1P 1P 0.2~~ 

Obo11d,gen.et sp. 
indet. 1 0.24% 
Inarticulate ,gen. 
et sp.1ndet. 1 0.24% 
Broee:~erol1thus sp. 0.6 0.14% 
.!!.n1ch01soni 0.2 - 0.05% 
Broeggerolithus sp. 
(Group 3-Dean 1960) 0.2 0.05% 
Klcucekia ap. 0.9 0.22% 
li·apiculata 0.3 0.07'~ 

Isote11nid 
(Parabasi1icus sp.?) 0.3 0.07% 
Flex1ca1;zmene· 
121animars:inata 0.2 0.05% 
Calymene sp.Cs.l.) 0.2 0.05% 
Proetid 
(Decorol2rcteus sp.?) 0.2 - 0.05% 
Brongniarte1la minor 0.2 0.05% 
B.bisu1cata 0.4 0.10% 
Thoracic segments 1.8 0.43% 
Hollinaceans 15 3.59% 
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LOCALITY 196B continued 

Tall1nnella sp. 11 

Gastropod,gen.et 
sp.lndet. 1 

Lophosp1r1d 1 

Tentacul1tes sp. 14 

Favos1tes sp. a 

Cyclocyclopa A 1 

Cyclocyclopa D 1 

Cyclocyclopa E 1 

Cyclocyc1opa F 2 

Cyclocyclopa J 4 

Fentagonocyclopa A 1 

Clrra1s 3 

Pinnate 1 2 

Ramose Bryozoan 
fragments 31 

Circular Bryozoa 2 

Lepidocoleus sp. 10 

Genera liumber 22 

Total Specimen 
Number 80 DIversity Index 8.38 
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2.6.3% 

O.2~6 

O.24;~ 

3.35% 

1.92% 



LOCALITY 197 GLANRAFON BEDS 

FRON EITHION 
SOUTH OF 

DOLWYDDELAN 

D1north1s ap. 

D.berwynens1s 

Reuschella 
horderleyens1s 

2B: 3P 

IF 

2B 

2B Triplesiaceids 

Sowerbye11ids lB: 2P:1A 

Macrocoelia ap. 

Obolld,gen.et Sp. 
Indet. 

Schizocrania sp. 

Paracraniopa sp. 

lnartlculate,gen.et 
sp.lndet. 

Brongniartella minor 

Proetld 
(Deeoroproteus sP.?) 

Favosi tes sp. 

Cyclocyc lopa A 

Cyclocyclopa Al 

Cyclocyclopa G 

Gyclocyclopa G1 
c,ycl.ocyclopa H 

Cyclocyelopa J 

Gyclocyclopa J 1 
CycIopentagonopa A 

Fentagonocyclopa E 

1P 

1 

1 

1 

1 

0.1 

0.1 

2 

1 

2 

3 

5 

2 

1 

6 

2 

1 
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IP 5.4~ 

2B 10.99.% 

2B 10.99% 

1.00B:2.00P 0.50/1 16.48% 

IP 5.49.% 

5.49% 

5.49% 

5.4~ 

5.49% 

0.55% 

0.55% 

- 10.99% 

99.96 



LOCALITY 197 continued 

Pinnatel 27 

Pinnate2 7 

Cirrals 46 

Echinoderm plates 3 

Ramose Bryoz.oan 
fragments 1 

Genera Number 13 Diversity Index 9.96 
Total Specimen Number 30 

. , 
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FRON EITHION 

LOCALITY 197A GLA1~FON BEDS 
SOUTH OF 

DOLWYDDELAN 

Sowerbyel11ds 3B:5P:1A 1.00B:1.66p 0.20/1 5.93~o 

Dalmanel1.1ds IB:IP:lA 1.00B:l.00P 1/1 1.98~~ 

Da1manella sp. 1B lB 0.997~ 

Dinorth1 s sp. 16B:23P:4A 1.00B:l.44P 0.17/1 26.68% 
l?. berwynens1s 6B:5P 1.20B:1.00P 5.93% 
~.cf.ber!lnensis 
anfusta ot: 
ill ilams 1963 2B:3P 1.00B:l.50P 2.96% 
Immature 
Dlnorthis sp. 5B:2P 2.50B:1.00P 4.94% 
cr.Plaesiomys sp. IP IP O.99'}6 
Reuschella ap. l3B:15P=.2A 1.00B:1.15P 0.13/1 16.80% 

R.cf.horder1e~ensls ot Bancrof't 1928 
and Will1ams 1963 4B:IP 4.00B:l.00P 3.95% 
Immature 
Harknesse111d 2B 2B 1.98% 
Horder1eyel1a ap. ('1) 1B:2P 1.00B:2.00P - 1.98% 
Macrocoe11a sp. 1B:4P 1.OOB:4.00P 3.95~o 

M.expansa 2P 2P 1.98% 
M.et.prolata ot 
W1111ams 1963 1P 1P 0.99% 
Ra:f'1nesgu1na sp. 1P 1P 0.9~' 
Kjaer1na ap. 3P ,3P 2.96% 
Orth1d,gen.et ap. 
1ndet. IP 1P 0.99% 
Immature braChiofod, 
gen.et sp.indet. A) 1F IF 0.99% 
Immature brachiOfod, 
gen.et sp.iodat. B) 1P IF 0.99% 
l!ata5Cl:Wl~Q12§ sp. 6 5.93% 
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LOCALITY 197A continued 

Thoracic segments 0.2 0.20% 

Ostracode 1 0.99% 
Gastropod,gen.et SPa 
indet. 1 0.99% 
Sinu1tes SPa 2 1.98% 
Favosites Spa 1 0.99% 

100.03 
Cyc1ocyc1opa A 31 

CNclocyclopa Al 12 

Cyc1ocyclopa G 10 

Cyc1ocyc1opa G1 8 

Cyclocyc1opa.H 2 

Cyc1ocyc1opa J 16 

Cyc1ocyc1opa J 1 34 
Cyc1ocyclopa L 4 
Cyc1opentagonopa A 20 

Cyc1opentagonopa C 1 

Cyc1opentagonopa E 9 
Pentagonocyclopa B 6 

Pentagonocyclopa E 5 
Cirrals 195 
pinnate1 122 

P1nnate2 23 
Ech1noderm plates 27 

Crinoid plates 1 

Ramose Bryozoan fragments 8 

Circular Bryozoan 1 

Genera Number 20 Diversity Index 9.89 

Total Specimen Number 100 
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LOCALITY 197B GLANRAFON BEDS 

FRON EITHION 
SOUTH OF 

DOLWYDDELAN 

D1north1s Sp. 28B:16p:2A 1.75B:1.00P 0.07/1 31.09,% 

D.berwynens1s - lIB: lP 11.00B:1.00P 11.409~ 

D.ct.berwynens1s 
angusta ot 
Wi111ams 1963 

Immature 
D1north1s sp. 

Reuschella ap. 

R.horderleyens1s -

1B 

3P 

11B:8P:4A 

lB 

R.ct.horderle~ens1S ot Bancroft 1 28 and 
Wl111ams 1963 7B: lP 

Kacrocoelia sp. 2B: 5P:1A 

M.et.expansa of 
W1111ams 1963 lP 

M.et.prolata of 
Wll11ams 1963 lB: 1P 

Sowerbye1l1ds 3B: IP 

Tr 1p1eslace1d lB: 1P 

Kjaerina sp. lP 

Skenidio1des sp. lA 

Strophomen1d,gen. 
et ap .indet. 1B 

cr.Paraeraniops ape 5 

Brongniarte11a minor 0.2 

Broeggerolithui ap. 
tGroup 3-Dean 1960} 0.1 

Thoracic segments 0.2 

Granulose ostracode 1 

Tall1Dnella Sp~ . 1 
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lB 1.04% 

3P 3.11% 

1.38B:1.00P 0.36/1 15.54% 

1B 1.01.,% 

7.00B:1.00P 7.26% 

1.OOB:2.50P 0.20/1 6.22% 

lP 1.04% 

1.00B:1.00P 1.0~ 

3.00Ba1.00P 3.11% 

1.00B:l.00P 

1P 

lB 

-

-

-

-

1.04% 

1.04% 

1.01.,% 

1.04% 

5.18% . 

0.21% 

0.10% 

0.21% 

1.04% 

1.04% 



LOCALITY 1978 continued 

Be11erophontid 1 1.04% 
Favosites sp. 5 5.18% 

100.05 

Cyc1ocyc1opa A 58 

Cyc1ocyc1opa A1 12 

C¥c1ocyc1o~a G 16 

Cyc1ocyc1opa G1 3 

Cyc10cyc lopa H 8 

Cyc:1ocyc1opa J 16 

Cyc1ocyc1opa. J 1 4 

~c1ocyc:1opa L 5 

Cyalopentagono~a A 55 

Cyc1opentagonopa C 4 

Cyc1opentagonopa E 5 

Pentagonocyc1opa B 5 

Pentagonocyc1opa D 1 

Pentagonocye1opa E 8 

Pentagonopentaste11atopa B 1 

Hexagonocyc1opa B 1 

Ca1yx.cf.Protaxocrinus sp. 
of Ramsbottom 1961 1 

P1urico1umna1s 7 

C1rra1s 194 

Pinnatel 222 

Pinnate2 25 
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LOCALITY 197B continued 

Echinoderm plates 35 

Crinold plates 3 

Ramose Bryozoan fragments 6 

Genera Number 

Total Specimen Number 

19 

100 

149 

Diversity Index 9.49 



LOCALITY 198 GLANRAFON BEDS 

Reusche11a sp. 2P 

R.ef.horderleyensis 
of Bancroft 1928 
and Vlilliams 1963 lP 

Skenidioides costatuslB 

Dalmanel11ds 

Dinorthis cf. 
berwynensis of' 
W11liams 1963 

2P 

1B:lA 

2P 

lP 

lB 

2P 

lB 

SOUTH 'w'IEST OF 
00 LWYDDZLAN 

-
-

1/1 

Tr1~les1ace1d lB 

Sowerbyel1ids IB:lP 

lB 

1.00B:l.OOP 

er .Heterorthi s 
retrorsistr1a of 
;V1111ams 1963 lE 

Broeggero11thus ap. 0.4 

Quadrijugator1ds 2 

Bivalve,gen.et 
sp.1ndet. 1 

Cyclocyclopa A 4 

Pentagonocyclopa A 17 

Eehinoderm plates 2 

Ramose Bryozoan fragments 28 

Lep1docoleus ap. 5 

lB 

~ 1.(' o. 9~tS 

6. 9lt~ 

l3.895~ 

6.9~~ 

6.9~~ 

6.94~~ 

13.89% 

6.94% 

99.98 

Genera Number 13 D1versity Index 10.28 

Total Specimen Number 30 

1 50 



LOCALITY 199 GLANRAFON-BEDS 
SOUTH WEST OF 

DOLWYDDELAN 

Dalmane111ds 

Trlp1eslacelds 

Blcuspina 
splrlf'eroldes 

8B:6p:2A 1.33B:l.00P 0.25/1 28.2S% 

5B:1A 

lP 

Sowerbye11ids 4P 

Macrocoe11a expansa 4P 

SB 

IP 

4P 

4P 

0.20/1 16.95% 

-
2.82% 

11.30% 

11.30% . 

Dlnorthis ap. 

Dlnorthla et. 
berWY'nensls or 
Wil.llams 1963 

2B:2P:lA 1.00B:l.OOP 0.50/1 8.47% 

lP lP 

Leptaena sp. 2B:lP 

Reusche11a ap. lB 

2.00B:l.OOP 

lB 

Strophomenlds,gen. 
et sp.indet. 2P 

Broeggerollthus sp. 0.3 

Kloucekla sP.(?) 0.1 

Bivalve,gen.et 
sp.indet. 1 

Cyclocyclopa A 5 

Cyclocye1opa Al 2 

Cyclocyclopa J 8 

Cirra1s 11 

Plurico1umna1s 3 

Pinnatel 4 

Ramose Bryoaoan tragments 7 

2P 

-
-

2.82% 

5.6S% 

2.82% 

5.65% 

0.85% 

0.28% 

2.82% 

99.98 

Genera Number 12 Diversity Index 7.57 

~otal Specimen Number 50 

1 5 1 



SOUT"'rl WEST OF 
DOLWYDDELAN 

LOCALITY 2.0lA GLANRAFON BEDS §ina/medium 
• an stone 

Dalmane11ids 47B:34P:4A 1.38B:1.00P 0.09/1 36.59% 

Dalmane11a sp. 10B:6p l.67B:1.00P 7.17% 

Howel11tea Sp. 7B:6P l.17B:1.00P 5.02% 

H.ct.antiguior ot 
Wi111ams 1963 3B 3B 2.15% 

Macrocoelia 
expansa 2B:9P 1.00B:4.50P - 6.46% 

Cran10psid (1) 5 - - 3.59% 

Obolids in lite 
po.s1tion (in medium 
grain siltstone 
1mmed1ately below 
sandstone horizon) 3 2.15% 

Broggerollthus sp. 1.4 1.00% 

Be11erophontids 17 12.20% 

Pleurotomariaceans 19 - 13.63% 

Bivalves,gen.et 
7.17% sp.indet. 10 

Tentacqlites sp. 4 - 2.87% 

100.00 

Cyclo:pentagonopa A 39 

Cirrals 23 

EchInoderm plates 12 

Encrusting sheet-lIke 
bryozoan fragments 9 

Genera Number 12 Diversity Index 5.57 

Total Specimen Number 60 

• 5cma. below sandstone horizon - thin horizon in coarse 
grain siltstone is entirely composed o~ poorly preserved 
gastropods. 

152 



LOCALITY 20LA continued 

Ichnofauna 

Vertical burrows (Obolid burrows) 
in underlying siltstone 17 

153 



LOCALITY 201B GLANRAFON BEDS 

, 
soum WEST OF 

DOLWYDDELAN 

Dal.mane111da 63B:48P:7A 1.3IB:1.00P 0.11/1 56.73% 

Howell1tes ap. 13B:8P 1.63B:1.00P 

H.ct.ant1gu1or ot 
Wl111ama 1963 4B 4B 

Leptae~ ap. 4P 4P 

Tr1ples1ace1da lB:1P:lA 1.00B:l.00P 

~northia ap. 3B:6P 1.00B:2.00P 

Dlnorthls et. 

-
-

1/1 

3.24% 

3.24% 

1.62% 

4.86% 

ber!Yllena1s or 
Wl111ams 1963 lP lP 0.81% 
Reusche11a ap. 1B:3P:1A 1.OOB:3.00P 0.33/1 3.24% 

Macrocoella 
!xpans8 lP lP 0.81% 

Ratlnesqulna ap. 

Kj aerlna Bp. 

Obollda, gen. et 
sp.1ndet. 

Craniops lds., gen. 
et sp.lndet. 

frOegierolltbua ap. 
Group 3-Dean 1960) 

Cslymene sp.(s.l.) 

1P 

lP 

2 

2 

0.8 

Flexlcalymene sp. 0.1 

Cal~eB1d 11br1genae>0.6 

Br oDgniart e lla. s·p. ('1 ) 0.1 
• 
Larie thorac1c 
segmenta(Isote11n1d'l)0.7 

Thoracic seaments 0.4 

Gastropod 
(Kurchisoniacean'l) 1 

. 1 54 

lP 

lP 

-
-
-

-

-

-
-

-
-

-

0.81" 

0.81% 

1.62% 

0.65% 

1.38% 

0.08% 

0.49% 

0.08% 

0.81% 



LOCALITY 201B conttnued 

Tentaculites ap. 7 

Cyclocyclopa A 11 

Cyc-loeyclopa G 67 

Cl'clocyclopa;G1 55 

Cyclocyc lopa J 89 

Cyclocyclopa J 1 4 

Cyclopenta~onopa A 27 

Cyclopentagonopa B 4 
Cyclopentagonopa B 
pluricolumnsl 1 

Cyclopentagonopa C 41 

Pentagonocyclopa F 2 

Plu.ricolumnals 19 

Pinnate1 10 

Pinnate2 7 

Cirrals 113 

Echinoderm plates 7 

Ramose Bryozoan fragments 34 

Circular bryosoa 4 

Sheet-like encrusting bryozoan 
~raaments 6 

Lepidocoleus ap. 6 

- 5.67% 

99.99 

Genera Number 

!J!otal Spec1men Number 

"21' Diversity Index 9.78 

80 

155 



SOUTH WEST OF 
LOCALITY 201C GLANRAFON BEDS DOLWYDDELAN 

Da1mane111da 33B:22P:4A 1.50B:1.00P 

Howe111tea ap. 3B:1P 

Dalmanella ap. 2B 

LeEtaena ap. 2P 

Trlp1eslace:lda ,3B:2P 

Dinorthls ap. 5B:4P 

D.c~.berwynens1s 

o~ W11.1.1ama 1963 2B:2P 

Reusche11a sp. 

Macrocoelia 
e~ansa 

KJaer1na sp. 

Cran10psld 

Broeggero11thua ape 

Broeggerol1thus ap. 
(Group 3 -Dean 1960) 

Calymene sp. (a.l.) 

Calymenid 11br1genae 

Isotelinid thoracic 
segments 

Thorac1c segmenta 

Gastropods, gen. et 
ap.indet. 

Tentaculltes Sp. 

Cyc1ocyclopa A 

Cyclocyc1opa G 

Cyclocyc1opa G1 

3B 

2P 

2P 

1 

0.6 

0.4 

1.0 

0.3 

0.4 

0.8 

2 

6 

3.00B:l.00P 

2B 

2P 

1.50B:1.00P 

1.25B": 1. OOP 

1.00B:l.00P 

4 

27 

8 

156 

3B 

2P 

2P 

-

0.12/1 

-
-
-

-
-
-

-
-
-

50.34% 

4.08% 

2.72% 

2.72% 

4.08% 

6.80% 

2.72% 

4.08% 

2.72% 

2.72% 

1.36% 

0.82% 

0.54% 

1.36% 

0.41% 

0.51.4% 

1.09% 

2.72% 

8.16% 

99.98 



LOCALITY 2010 continued 

Cyc1oeyclopa J 

C,1clopentagonopa A 

Cyclopentagonopa C 

Pluricolumnala 

Pinnatel 

C1rrals 

Echinoderm plates 

48 

17 

22 

8 

5 

52 

3 

Ramose Bryozoan rra~ments 18 

Circular Bryoaoan 

Lepidoeoleus ap. 

Genera Number 

1 

2 

18 ~vers1ty Index 9.39 

Total specimen Number 50 
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SOUTH WEST OF 
LOCALITY 203 GLANRAFON BEDS DOLVlYDDELAN 

Dalmane11Ids 77B:56P:19A 1.38B:1.00P 0.25/1 . 38.48% 
Immature 
dalmanel1lds 12B:9P 1.33B:1.00P 4.81% 
Dalmane11a SPa 19B:16P:2A 1.19B:l.00P 0.11/1 8.42% 

~.cf'.;tepta o"r 
Bancro!"t 1945 7B:3P 2.33B:1.00P 2.81% 

Howel1Ites SPa 8B:5P:1A 1.60B:1.00P 0.13/1 3.61% 
Bancro!"tlna. sp. (?) 1P 1P - 0.40% 
Macrocoe11a 
expansa IlB:40P 1.00B:3.64P 16.03% 
M.cf'.pro1ata ef' 
Wl11lams 1963 12P l2P 4.81% 
Immature 
Macrocoella SPa 9P 9P - 3.61% 

KjaerIna SPa 6B:22P 1.00B:3.67P - 8.82% 

K.ef'.horder1elensls 
Cl!" Bancroft 1929a 7P 7P 2.81% 

BrQeggerollthus SPa 1.3 - 0.52% 

0.08% 

Broeggerollthus SPa 0.1 - 0.04.,% 
(wIth long genal spIne) 

ParabasI1Icus cr. 
powlsl 11brigenae of' 
Dean 1963a 0.5 - 0.20% 

Isote11n1d fragments 1.2 - 0.48% 
I sote11nl d thora·c le 
segments 1.4 0.56% 

~oracIe segments 0.8 - 0.32% 

'l'alllnnella sp •. 4 - 1.60% 
QuadrIjugatorlds 4 1.60% 

100.01 
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LOCALITY 203 continued , 

Cyelocyclopa:. A 53 

Cyelocyclopa B 28 

cyclocyclopa E 7 

Cyclocyclopa G 78 

Cyclocyclopa Gl 13 

Cycloeyclopa H 41 

Pentagonocyclopa B 39 

Plnnate1 4 

Cirrals 266 

PluricoltlJJlIlB:l.s 2 

Echinoderm plates 6 

Ramose Bryozoan rragments 35 

Circular Bryo~a 5 

Al~al rragments 4 

Anastamosing algal 2 
fragments. 

Genera Number' 13 Diversity Index 5.36 

~ota1 Specimen Number 100 
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LOCALITY 20L~ GLANRAFON BEDS 

LLOCHES ANGHARAD 
C-KM PENAMNEN 

SOUTH OF 
DOL'lIYDDELAN 

Dalmanelllds 

!mmat~e 
dalmanelllds 

137B:94P:12A 1.46B:l.OOP 0.09/1 35.16% 

Dalmanella sp. 

D.Ct".lepti ot" 
Bancrof't 945 

24B: 17P:4A 

28B:21P 

SB: 2P:2A 

Howellltes sp. 26B:18P 

H.cr.antlaulor 
or Wil1iams 1963 lB 

Bancroftina sp.(?) IP 

Sowerbyel11ds 37B:27P:6A 

Immature 
aowerbyel11ds lOB: 6p 

Dinorthis sp. 39B:32P:5A 

Immature 
Dinorthis ap. 12B: BP 

D.ct".berwynensis 
Cif Wll11ams 1963 1P 

Macrocoelia 
expansa 

Immature 
Macrocoelia sp. 

Triplesiaceid 

Jteptaena sp.(?) 

Kjaerina. sp.(?) 

4B:22P 

7P 

lP 

1P 

lP 

Craniopsids 34 

Broeggerollthus sp. 2.1 

Thoracic segments 
(large) 0.7 

160 

1.4lB:l.00P 0.17/1 6.61% 

1.33B:l.00P 

2.50B: 1.OOP 0.40/1 1.65~~ 

1.44B:l.OOP 6.13% 

lB 0.24$6 

1P 0.2~~ 

1.37B:1.COP 0.16/1 10.15% 

1.66B:1.COP 2.36% 

1.22B:1.COP 0.13/1 10.38% 

1.50B:1.00P 2.83% 

lP 0.24% 

1.COB:5.50P 

7P 

IP 

IP 

lP 

1.65% 

0.247~ 

8.02% 

0.50% 

0.17% 



LOCALITY 204 continued 

Gastropods, gen. 
et sp.indet. 

Tentacul1tes sp. 

Cyc1ocyc1opa A 

Cyc1ocyclopa G 

~c:locyc lopa H 

Cyc1opentagonopa A 

Cyc1opentagonopa B 

Cyc1opentagonop~·C 

2 

3 

Pentagonopentagonopa D 

PlurIco1umnals 

PInnate1 
PInnate2 
EchInoderm plates 

Ramose Bryozoan fragments 

Lepidoco1eu§ sp. 

Genera Number 

21 

159 

29 

79 

170 

223 

6 

17 

12 

41 

38 

8 

6 

16 

Total Specimen Number 100 

J:cbnofauna 

Sko1IthId burrows 3 

1 61 

0.47% 

0.71% 

100.03 

Diversity Index 6.04 



SOUTH OF PENTRE BONT 
SOUTH OF 

LOCALITY 205 GIA~ON BEDS DOLWYDDELAN 

Dalmane111ds 115B:.85P:27A 1.35B:l.00P 0.23/1 31.19% 

Immature 
da1mane111ds 19B:13P 1.46B:1.00P - 4.17r;~ 

Da1manella ap. 26B:14P 1.86B:1.00P - 5.71% 

D.ef'.lepta of 
Bancrof't 1945 3B: 5P 1.OOB:1.66P 1.10% 

Howe111tes sp. 23B:IBP 1.28B:l.00P 5.05% 

R.ef.striata of 
Wl1l1ams 1963 lB lB 0.22% 

Sowerbyel11ds 128B: 9lP: 1BA . 1.41B:l.00P 0.14/1 32.07% 

Immature 
sowerbyoel11ds 26B:19P 1.37B:l.OOP 5.71% 

Dinorthls.sp. 34B:26P:9A 1.31B:l.00P 0.26/1 9.44% 

D.cf'.berwynensls 
of' Wl111ams 1963 6B:11P 1.00B:1.83P - 2.42% 

Macroeoella expansa 7P 7P 1.54% 

Ho£derlele11a a,p. IP 1P - 0.22% 

Broesserollthus ap. 
(Group 3 - Dean 1960) 0.2 0.04% 

Otar1on SP.('l) 0.1 0.02% 

Ta111nnella ap. 4 - - 0.88% 

Coral (Favosl tes sp.?)l - - 0.22% 

100.00 

Cyc1ocyc1opa A 193 

Cyclocyc1opa G 111 

(lye loeyclopa G1 61 

Cyclopentagonopa A 179 

Cyclopentagonopa C 70 
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LOCALITY 205 continued 

Pinnate2 88 

Echinoderm plates 42 

Cirrals 309 

Genera Number 11 

Total Specimen Number 100 

Ichnorauna 

Sko1ithid burrows 7 

Diversity Index 4.11 
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LOCALITY 208 GLANRAFON BEDS 

CWM PENAMNEN 
SOUTH OF 

DOLWYDDELAN 

Da1mane11ids 85B:63P:2lA 1.35B:1.00P 0.25/1 47.81% 

Immature 
dalmane11ids 13B: 9P 1.44B:1.00P 5.86% 

palmane11a sp. 

D.ct.1epti ot 
lrancrott 945 

22B:18P 1.22B:1.00P 9.92% 

4B 4B 1.80% 

Howe11ites sp. 

H.ct.u1tima of 
Bancrott 1945 

34B:25P 1.36B:1.00P 15.34% 

6B 6B 2.71% 

Onnie1l.a sp. 1P lP 0.45% 
Macrocoelia expansa8B:20P 

Kjaer1na sp. 

Reusche11a sp. 

Dinorthls sp.C?) 

3B: 3P 

1P 

lP 

Broeggerolithu8 sp. 0.7 

Broesgero1ithus sp. 
{Group z-Dean 1960) 

~roeggerol1thus ap. 
Group 3-Dean 1960) 

Isote1inid thoracic 
segments 

0.1 

0.5 

Isote1inid 1ibrigenae 0.3 

Thoracic segments 

Ulrichla sp. 

Smooth ostracode 

Tentaculites sp. 

0.8 

3 

1 

4 
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1.00B:2.50P 

1.00B:1.00P 

1P 

1P 

-

-

9.02% 

1.35% 

0.45% 

0.45% 

0.32% 

0.05% 

0.14% 

0.23% 

0.1410 

1.35% 

0.45% 

1.80% 

100.00 



LOCALITY 208 continued 

Cyclocyclopa G 111 

Cycloeyclopa G1 7 
Cyclocyclopa H 24 

Cyclocyc1opa J 13 

Cyclocyc:1opa J 1 2 

Cyclopentagonopa A 267 
Cyc1opentagonopa C lA 

Pentagonocyclopa A 10 

Pentagonocyc1opa B 17 
Pentagonocyclopa C 2 

Cirrus 395 

Pinnatel 89 

Pinnate2 14 

P1urico1umna1s 3 

Echinoderm plates 29 

Ramose Bryozoan fragments 47 

Genera Number 14 Diversity Index 5.90 

Total Specimen Number 100 
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EAST SOUTH EAST OF 
PENTRE B01"T 

SOUTH OF 
LOCALITY 210 GLANRAFON BEDS DOLWYDDELAN 

Bed A 

S:owerbyelllds 

Immature 
sowerbyelllds 

192B:159P:39A 1.2lB:l.OOP 0.20/1 55.89.1~ 

Dalmanelllds 

216: 14P 1.93B:l.00P 6.53% 

69B: 57P:16A 1.21B:l.00P 0.23/1 20.57% 

Immature 
dalmanelllds 14B: 12P 1.17B:l.OOP 3.39% 

Dalmanella ap. 19B: 17P 1.12B:l.00P 4.6OV~ 

D.Cf'.lfPti of' 
Bancro t 945 lP lP 0.24% 

Howel11tes sp. 16B: llP 1.45B:l.00P 3.87% 

H.cf'.antl9,ulor of' 
Wl1l1ams 1963 lB lB 0.24% 

Onnlella sp.(?) 1P lP O.2~ 

Horderleyella ap. 2P 2P 0.48% 

Immature 
D1north1s ap. lB lB 0.24% 

Broeggero11thus sp. 0.8 0.19% 

B.sp.(Group 3-Dean 
19(0) 0.2 0.05% 

Ca1ymene sp.(s.l.) 0.2 - 0.05% 

Flexicalymene cf. 
caractacl or 
Whlttlngton 1965 0.1 0.02% 

Calymenid l1brlgenae 0.2 0.05% 

Kloueekla sp. 0.2 0.05% 

K.aplculata 0.1 0.02% 

Brongnlartella sp. 0.1 0.02% 

Isote11n1d fragments 0.2 0.05% 

Thoracic segments 0.2 0.05% 
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LOCALITY 210 continued 

Quadrijugatorid 1 

Hollinaceans 2 

Gastropods,gen.et 
ap.indet. 3 

Tentacu1ites ap. 6 

Cora1(Favosites sP.?) 1 

ayc1o~c1opa A1P1urico1umna1 

Cycloeyclopa J 

Cyc1oq'clopa J pluricolumnal 

Cye1o~c1opa l~ 

Pentagonocyc1opa A 

Cirrals 

P1urico1umnals 

Ramose Bryozoan tragments 

Circular Bryozoa 

Cyclocystoldea ap. 

Genera Number 

Total Spec1men Number 

167 

0.24% 

- 0.48% 

0.73% 

1.4576 

0.2~6 

99.98 

1 

26 

1 

5 

7 

36 

4 

9 

2 

3 

19 Diversity Index 7.24 

100 



LOCALITY 210 GLANRAFON BEDS 

Da1manellids 26B:21P:lA 

Dalmanella sp. lB 

Sowerbyelllds 24B:1SP 

Kloucekia sp. 0.1 

Ca1lmene sp. (s .1.) 0.1 

Thoracic segment. 
(large) 0.1 

Cycloeyc1opa J. 9 

Ramose Bryo~oan trsaments 2 

EAST SOUTH EAST OF 
PENTRE BONT. SOUTH 

OF DOLWYDDELAN 
JunctIon of Beds C 

and D 

1.24B:1.00P 0.04/1 51.63% 

lB 

1.60B:1.00P 

-
-
-

-

1.91% 

45.89% 

0.19% 

0.19% 

0.19% 

100.00 

Genera Number 6 Diversity Index 3.46 
Total Specimen Number 20 

Sowerbye11Ids 

Dalmane111ds 

335: 2lP: 6A. 

SB 

Ramose Bryosoan fragments 

Genera Number 

3 

3 

Total SpecImen Number 20 

168 

Bed D 

1.57B:l.00P 0.18/1 88.6~ 

5B 11.36% 

100.00 

Diversity Index 1.81 



LOCALITY 211 

Da1mane1l.1ds 

Immature 
dalmane111ds 

Da1manel1a sp. 

D.cf.lndlca of 
Bancroft 1945 

Howelll tes SPa 

H.ef.antlgulor 
Wi1liams 1963 

of 

GLANRAFON BEDS 

EAST SOUTH EAST OF 
PENTRE BONT 

SOUTH OF 
DOLWYDDELAN 

83B:77P:17A 1.08B:1.00P 0.20/1 69.7~~ 

8B: 6P 1.33B:1.00P 5.58% 

3B: 2P 1.50B:l.OOP 2.09% 

lB 1B 0 .7CY/o 

lOB: 1P:lA lO.OOB:l.OOP 0.10/1 7.6r~ 

IB lB 0.7CY70 

Broes~ero11thus SPa 1.9 1.32% 

Broesserolithus SPa 
(Group 3-Dean 1960) 

.-

Br ongnlartel1a minor 

Brongniartel1a SPa 

Thoracic segment 

Ho11inacean 

Ostracode 

Bel1erophontld 

Pleurotomarlacean 

Tentacu11tes SPa 

Cyc1ocyc1opa A 

Pentagonoeyc1opa A 

P1urlcol.umnal 

Bryozoan 

Ramose Bryozoan 
fragment 

0.1 

0.2 

0.1 

0.1 

1 

1 

1 

1 

13 

2 

1 

1. 

1 

1 

169 

-

0.07}~ 

0.14% 

0.07% 

0.07% 

0.7~ 

0.70% 

0.70% 

O.7~ 

9.07''' 

100.02 



LOCALITY 211 continued 

Circular bryozoa 3 

Cyclocystoides sP.(?) 1 

Genera Number 13 Diversity Index 5.98 

Total Specimen Number 100 

Ichnof'au.na 

Skolithid burrow 1 
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EAST SOUTH EAST OF 
PENTRE BONT.SOUTH 

LOCALITY 21240 GLANRAFON BEDS OF DOLWYDDELAL~ 

Dalmane11ids 127B:116P:58A 1.09B:1.00P 0.46/1 53.89% 

Immature 
dalmane11ids 435: 29P:16A 1.48 :1.00P 0.37/1 17.19% 

Dalmane11a sp. 27B: 19P 1.42B: 1.00P - 7.86% 

Howell1tes sp. 4lB: 31B 1.32B:1.00P 11.94% 

H.cl'.u1tima or 
~rott 1945 3B 0.87% 

H.c~.ant1qu1or of 
W1111ams 1963 3B: IP 3.00B:l.OOP - 0.87% 

Onniella sp. BB: 6p 1.33B:1.00P - 2.33% 

BroeggerolltbQ§ ap. 0.1 - 0.03% 

Parobas111cus ap. 0.2 0.06% 

Tallinne llti sp.; . 7 2:.04% 

Quadrijugator1ds 6 1.75% 

Tentacul1tes Bp. 4 - 1.17% 

100.00 

C1clocyc1opaA 9 

C1rra1s 7 

Circular bryozoan 1 

Genera Number 

Total Specimen Number 

9 Diversity Index 3.55 

Ba 

~chn9fauna 

Sko1ith1d burrows 11 

1 7 1 



EAST 00 UTH EAST OF 
PENTRE BONT.SOUTH 

LOCALITY 212B GLANRAFON BEDS OF DOLWYDDELAN 

Dalmanelllds 112B:98P:4lA 1.14B:1.00P 0.37/1 54.80% 

Immature 
dalmanelllds 37B: 27P: llA 1.37B:1.00P 0.30/1 17 .1~~ .. 

Da1mane11a sp. 19B:14P 1.36B:1.00P 6.81% 

Howellltes ap. 32B:28P 1.14B:1.00P - 11.46% 

H .c1'.antigllior of 
Wi11Iams 1963 4B 4B 1.43% 

Onn1e11a ap. 17B:14P 1.21B:1.00P 6.0~fo 

Bancroftlna sp.(?) 1P 1P 0.36% 

Broessero1ithlls sp. 0.1 0.04% 

li.sp.(Group 3 -
Dean 1960) 0.1 0.0!.a% 

Bivalves,gen.et 
0.72% sp.1ndet. 2 

QuadrIjugatorld 1 0.36% 

Gastropod,gen.et 
0.36% sp.1ndet. 1 

:rentac111ites sp. 1 0.36% 

100.02 

Cyclocyc1opa A 12 

'Genera Number 10 Diversity Index 4.09 

Total specImen Number 70 

172 



LOCALITY 213 GLANRAFON B&DS 

Sowerbye111 ds 58B:37P:6A 

Immature 
sowerbyelI1ds 8B:10P 

Dalmane11ids 31B:29P:8A. 

Immature 
dalmane111ds 7B: 7P 

Howel11tes sp. 6B: 2P 

H.cf'.ant1guior of' 
Wil11ams 1963 lB 

Dalmane11a sp. IB: IP 

Trip1eaiaceids IB: .3P 

KJaer1na ap. 4P 

Kjaerlna jones1 2P 

Horderlelella ap. IP 

Leptest11na oep1k1 ('l)lP 

Broeggero11thus sp. 0.6 

Flex1cal;y:mene 
121an1mars1nata 

Proet1d 11br1genae 

Thorac1c segments 

Gastropods,gen.et 
sp.1ndet. 

Tentaculites sp. 

Cyclocyclopa A 

Cyclocyclopa Al 

CyclocycloIls J 

0.1 

0.2 

1.4 

3 

4 

6 

2 

10 

173 

EAST SOUTH EAST OF 
P&"'rrRE BONT. SOUTH 

OF DOLWY'DDEIA~ 

1.57B:1.00P 0.10/1 43.16% 

1.00B:1.25P 6.74% 

1.07B:l.OOP 0.26/1 26.30"" 

1.00B:l.OOP 4.72% 

3.00B:l.OOP 4.05% 

IB 0.67% 

1.OOB:1.00P 0.67% 

1.OOB:3.00P 2.02% 

4P 2.7a-/o 

2P 1.35% 

IP 0.67% 

lP - 0.67% 

- 0.40% 

0.07% 

0.13% 

- O.9~~ 

- 2.02% 

2.7CY'/o 

99.98 



LOCALITY 213 continued 

Cyclocyclo~a J pluricolumnal 1 

P1urico1umna1s 4 

Ramose Bryozoan fragments 9 

Circular Bryozoa 2 

Cyc1ocystoides sp. plates 2 

Genera Number 

Total Specimen N~ber 

16 Diversity Index 7.31 

100 

174 



LOCALITY 214 GLANRAFON BEDS 

Da1manel11da 165B: 121P: 36A 

Immature 
da1mane11ida 22B: 17P 

Da1manella sp. 29B: 24P 

D.cf.1epta of 
Bancroft 1945 5B: 3P 

Howellitea ap. 348: 3lP 

H.cf.antigu1or or 
Wi111ams 1963 6B 

Bancroftina sp. 1B 

Sowerbyellid lP 

BeuBchella sp. 6B: 4P 

Broeggerollthus sp. 6.3 

Broeggerollthus sp. 
1Group 3 - Dean 1960) 0.5 

Kloucekia spiculata 0.2 

K10ucekia ap. 0.1 

Brongniartel1a minor 0.3 

Brongniartel1a ap. 

F1exica1ymene ap. 

Calymene ap.(s.l.) 

Decoroproteus ap. 

0.1 

0.1 

Iaote1inid fragments 0.4 

Thoracic segments 0.7 

Tallinnella ap. 

Quadrljugatorids 

D11obe11a ap. 

3 

5 

2 

175 

EAST SooTH EAST OF 
PEI{TRE BONT.SOUTH OF 

DOLvVYDDELAN 

1.36B:l.00P 0.2Z/1 59.63% 

1.29B:l.COP 9.53% 

1.21B:1.OOP 8.6o.r~ 

1.66B:1.OOP 

1.10B:1.00P 

6B 

IB 

IP 

1.50B:l.OOP 

-

-

-

-

-

-

-

-

1.487~ 

10.09% 

1.78% 

0.30% 

0.30% 

1.78% 

1.8?t~ 

0.15% 

0.06% 

0.03% 

0.09% 

0.03% 

0.03% 

0.03% 

0.12% 

0.21% 

0.89% 

1.48% 

O.59Jb 



LOCALITY 214 continued 

Ostracode 1 0.30% 
Gastropods,gen.et 
sp.indet. 5 1.48% 

Tentaculites ape 7 2.08% 

100.02 

P1urico~umnals 2 

Cirrals 17 

Ramose Bryo~an fragments 10 

Genera Number 17 DiTersit~ Index 6.72 

Total Specimen Number 100 

176 



EAST SOUTH EAST OF 
PENTRE BONT.SOUTH 

LOCALITY 215 GLANRAFON BEDS OF DOLWYDDELAN 

Dalmanel1ids 183B:168P:39A 1.09B:1.00P 0.21/1 51.47% 

Immature 
dalmane11ids 37B: 26P: 6A 1.42B:1.00P 0.16/1 9.97% 

Dalmanel1a ap. 35B: 32P: 4A 1.09B:1.00P 0.11/1 9.04% 

D.cf'.lepta or 
Bancroft 1945 1P 1P 0.23% 

Howe1Iites ap. 48B: 39P: 7A 1.23B:1.00P 0.15/1 12. 75~~ 

H.cf.antiguior of 
W1111ams 1963 4B: 1P 4.00B:l.00P - 0.93% 

QMiella sp.(?) lIB: 7P 1.57B:1.00P 2.55% 

ReuscheIla SPa 8B: 4P 2.00B:1.00P - 1.85% 

Sowerbye111ds 2B 2B 0.46% 

Leptaena. sp. 1B: 3P 1.00B:3.00P 0.70% 

L.cf'.ventrlcosa of 
'W11Uams 1963 3P 3P 0.7cY/o 

Craniopsld 1 0~23% 

Broeggerolithus SPa 8.6 1.99% 

~~g~~g~~Ql~tn~§ sp. 
Group 3 - Dean 1960) 1.0 - 0.23% 

Immature 
BtQesgerollthus sp. 0.2 0.05% 

~ronsnlartella SPa 0.1 0.02% 

B.m1nor 0.1 0.02% -
Proetld 0.1 0.02% 

Kloucekia sp. ('l) 0.1 0.02% 

Thoracic segments 
(large) 0.2 0.05% 

Thoracic segments 0.9 0.21% 

IaJ.l1nnella sp. 7 1.62~~ 

177 



LOCALITY 215 continued 

Quadrijugatorids 

Gastropod,gen.et 
sp.indet. 

Tentaculites ap. 

3 

1 

16 

Coral~avosltes sp.?) 1 

Cyclocyclopa, A 

Cyc1opentagonopa C 

Pentagonocyc1opa A 

Pentagonocyclopa B 

Ramose Bryozoan rragments 

Circular Bryozoa 

Genera Number 

17 

11 

8 

19 

6 

2 

18 

Total Specimen Number 100 

178 

O.7CJ1o 

0.23% 

3.71% 

0.23% 

99.98 

Diversity Index 6.82 



LOCALITY 216· GLANRAFON BEDS 

Dalmanel1ids 132B:101F:23A 

Immature 
da1mane11ids 

Dalmane11a sp. 

D.cf.lepta of 
Bancro:t't 1945 

Howe111tes sp. 

26B: 15P 

24B: 19P 

2B 

31B: 17P 

H.ct.ant1qu10r of 
Wi11iams 1963 3B: 2P 

SOwerbye11ids 3B: 2P 

ReusctJ,el.l.a ap. 48: 2P 

Broeggero11thus sp. 8.1 

Broeggero11thua sp. 
(Group 3 - Dean 1960) 1.6 

K10ucekia spiculate 0.1 

Kloucekia sp. 0.6 

Brongn1arte11a minor 0.8 

Brongn1artella ap. 0.5 

Flex1calymene ap. 0.2 

Calymene sp.(s.l.) 0.2 

Decoroproteus ap. 0.1 

Isotelinid fragments 0.6 

Thoracic segments 

Tallinnella sp. 

Quadrijugator1ds 

D110bella sp. 

Gastropod,gen.et 
sp.1ndet. 

7 

3 

8 

1 

179 

EAST S CUTH EAST OF 
PENTRE BONT. SOU'll! OF 

DOLVIYDDELAN 

1.3IB:1.COP 0.17/1 54.60.1~ 

1.73B:1.00P 

1.26B:1.COP 

2B 

1.82B:1.COP 

1.50B:1.00P 

1.50B:l.OOP 

2.00B:l.COP 

-

-

-

-

-

-

-

-

-

-
-
-
-

-

9.16% 

8.45% 

0.70% 

10.92% 

1.C6% 

1.06% 

1.41% 

2.85% 

0.56% 

0.01.,% 

0.21% 

0.28% 

0.18% 

0.07% 

0.07% 

0.04% 

0.21% 

0.39% 

2.47% 

1.06% 

2.82% 

0.35% 

•• 



LOCALITY 216 continued 

Tentaculites sp. 3 

Pluricolumnal 1 

C1rrals 29 

Ramose Bryozoan fragments 5 

Lepidocoleus sp. 2 

Genera Number 

Total Specimen Number 

17 

100 

180 

1.06% 

100.02 

Diversity Index 6.92 



LOCALITY 217 GLANRAFON BEDS 

Dalmane11ids 117B:96P:43A 

Immature 
dalmanell1ds 

Dalmanella sp. 

19B:16P 

17B:13P:5A 

D.cf.lepta of 
Bancro:f't 1945 IB: lP 

Howe111tes ap. 3413: 26p: llA 

H.cf.antiguior of 
iNl111ams 1963 2B: IF 

Onniella sp. 

Reuschella s,p. 

Sowerbyell1ds 

Leptaena ap. 

L.cf.ventricosa or 
'Wl111ams 1963 

6B: 4P 

4B:3P 

lB: lP 

2P . 

lP 

Broesgero1ithuB ap. 6.7 

BroeggerolithnB ap. 
{Group 3 - Dean 1960) 0.4 

~rongniartella ape 

B.minor -
0.2 

Kloucekla apiculata O~l 

Thoracic segments 

Tallinnella sp. 

Qaadrijugatorid 

Gastropods,gen.et 
sp.lndet.,_ 

Tentacul1tes ap. 

0.6 

4 

1 

2 

10 

1 8 1 

EAST SOUTH EAST OF 
PENTRE BONT. soum OF 

DOLVIYDDELAN 

1.22B:l.OOP 0.37/1 55.52% 

1.19B:l.OOP - 6.59% 

1.3IB:1.00P 0.29/1 7.63% 

1.OOB:l.OOP 0.35% 

1.31B:l.OOP 0.32/1 15.61% 

2.00B:l.00P 

1.50B:l.00P 

1.3.3B:l.OOP 

1.OOB:l.OOF 

2P 

lP 

-
-
-

-

-

-

-

-

0.69% 

2.08% 

0.35% 

0.69% 

0.14% 

0.07% 

0.07% 

0.0.3% 

0.21% 

1.39% 

0.35% 

0.69% 

.3.47% 

99.99 



LOCALITY 217 C ont1nued 

Cyc1ocyc1opa A1 10 

Cyc1opentagonopa C 3 

Pentagonocyc1opa A 2 

Pentagonocyc1opa B 11 

Ramose Bryozoan fragments 4 

Circular Bryozoan 1 

Genera NtLmber 15 Diversity Index 6.09 

Total Specimen Number 70 

182 



EAST SOUTH EAST OF 
PENTRE BONT.SOUTH 

LOCALITY 218 GLANRAFON BEDS OF DOLWYDDELAN 

Dalmanel11ds 63B:57P:22A 1.11B:1.00P 0.35/1 63.15% 
Immature 
da1manel11ds 14B: 9P 1.56B:1.00P 10.40% 
Dalmanella sp. 2B: IP 2.00B!1.00P - 1.49% 
Howe111tes sp. lA 0.74% 
H.cf.ant1g,u1oI' of' 
Wl111ams 1963 4P 4P 2.97% 
Onniella ap. 2P 2P 1.49% 
Bancroftlna sP.(?) lP 1P 0.74% 
S'owerbyeIllds 2A 1.49;t~ 

Paracranio~s sp. 3 2.23% 
Kiaromena sp. lP IP 0.7~~ 

Rafinesguina SP.(?) lP IP 0.74% 
Paterula sP.(?) 1 O.7q% 

Broeggero11thus sp. 0.3 0.22% 

BrongBiartella sp. 0.1 - 0.07% 

Thoracic segments 0.2 0.15% 

~~l~nne lla sp. ·3 2.23% 

Quadrljugatorlds 9 6.69% 
Smootb ostracodes 3 - 2.23% 
ct.Vlaata sp.ot Cox 
et a1.1969 1 0.74% 
Be11erophontld (?) 1 0.74% 

99.99 
Ramose Bryozoan fragment s 46 

Genera Number 16 Divers1ty Index 7.48 
Total Specimen Number 70 

183 



EAST SOUTH EAST OF 
PENTRE BONT 

SOUTH OF 
LOCALITY 219 GLANRAFON BEDS DOLWYDDELAN 

Da1mane111ds 89B:68P:22A 1.31B:1.00P 0.25/1 36.85% 

Immature 
da1mane11ids 28B:23P 1.22B:1.00P 9.3~ 

Dalmane11a sp. 21B:17P 1.24B:1.00P 6.97% 

D.cf'.1epta of 
Bancroft 1945 2B 2B 0.661~ 

Howel11tes sp. 37B:29P 1.'28B:1.00P - 12.28% 

H.cf.antigu1or of 
W1111ams 1963 1B: 2P 1.00B:2.00P 0.66% 

H.cf'.u1tima of' 
Bancrot"t 1945 1B 1B 0.33% 

Sowerbyc111ds 47B:31P:1OA 1.52B:l.00P 0.21/1 18.92% 

Immature 
soW'erbyell1ds 19B: 9P 2.11B:l.00P 6 .31~~ 

Paracran10ps sp. 3 1.00% 

K1aromena sp. 1P 1P 0.33% 

Leptaena sp. lB: lP 1.00B:1.00P 0.33% 

Reusche11a, sp. ( ?) lB: IP 1.00B:l.00P - 0.33% 

Ser1co1dea sp. 4P 4P - 1.33% 

Horder1eyella ap. 1P lP - 0.33% 

Macrocoe11a e!2ansa IB 1B 0.33~& 

Broe~iero11tnua sp. 1.8 0.60% 

B.sp.(Group 3 -
Dean 1960) 0.1 0.03% 

Calymene sp.(s.l.) 0.6 0.20% 

F1ex1ca1l,!!ene 
p1an1marginata 0.1 0.03% 

Ca1ymen1d I1brigenae 1.2 0.40% 

Brongn1a.rte11a m1nor 0.3 0.10% 

184 



! 
LOCALITY 219 continued f 

\ , 

, 
,t 

DecoroEroteus sp. 0.2 0.07% 1 , 
; 

Thoracic segments 0.9 0.30% j 
; 

Quadrijugatorld (?) 1 
~ 

0.3.3% , 
Gastropod,gen.et sp. 
indet. 1 0.33% 
Lopbospir1d 1 0.33% 
Tentacul1tes ap. 2 0.66r~ 

Coral (?) 1 0.3.3% 

99.97 

Cyclocyclopa A 12 

Cyclocyclopa D 8 

Cyclocyc lopa H 7 

Cyclocyclopa J 39 

Pentagonocyclopa A 6 

C1rra1s 29 

Pinnate
l 11 

Plu.ricolumnals 4 

Echinoderm plates 15 

Ramose Bryozoan 
:fragments 5 

Genera Number 21 Diversity Index 8.46 
Total Specimen Number 100 

185 



LOCALITY 220 GLANRAFON BEDS 
nORTH WEST OF BWLCH Y 
GROSS. SOUTH EAST OF 

DOLi"iYDDELAN 

Dalmanel11ds 64B:49P:6A 

Immature 
dalmane111ds 12B:10P 

Da1mane11a sp. 78: 3P 

D.cf'.lepta of' 
Eiancrott 1945 3B 

Howe111tes sp. 1B 

Sowerbye111ds 27B:23P:6A 

Immature 
sowerbyel1ids 6B: 4P 

D1north1s ap. 6B: lA 

D.ef'. berwynens1s 
o~ W11liams 1963 IB 

Strophomena ap. 2P:LA 

Leptaena sp. JP 

L.ef'.ventr1cosa ot 
W1111ama 1963 

Paracran10ps sp. 

IP 

7 

Broeggero11thus ap. 3.0 

B.ap.(Group 2-Dean 1960)0.6 -
B.sp.(Group 3-Dean 
1960) 0.4 

Ca1ymene sp.(s.l.) 0.3 

Ca1ymen1d 11br1genae 0.2 

F1ex1ea1ymene sp. 0.1 

Proet1ds 0.3 

Brongn1arte11a m1nor 0.2 

Thorac1c segments 1.8 

Tal11nnella ap. 2 

186 

1.31B:1.COP 0.09/1 41.94% 

1.20B:1.OOP 7.1~~ 

2.33B:1.00P 4.19% 

3B 1.80,% 

lB 0.60% 

1.17B:1.00P 0.22/1 19.77% 

1.50B:1.00P 3.59% 

6B 0.17/1 4.19% 

lB 0.60% 

2P 0.50/1 1.80% 

JP 1.80% 

1P 

-

0.60% 

4.19% 

l.e~~ 

0.36% 

0.24% 

0.18% 

0.12% 

0.06% 

0.18% 

O.12j~ 



LOCALITY 220 continued 

Quadrijugatorids 

J4odiomorphid 

3 

1 

Cyclocyclopa J 11 

Cyclocyclopa J l 3 

Cirrals 8 

Ramose Bryozoan fragments 31 

Encrusting Bryozoa 6 

Genera Number 17 
Total S.pecimen Number 100 

187 

1.80% 

0.60% 

100.00 

Diversity Index 7.56 



LOCALITY 221 GLANRAFON BEDS 

,300 METRES WEST OF 
·BWLCH Y GROES 
SOUTH EAST OF 

DOLVIYDDELAN 

Sowerbye111ds 84B:77P:12A 1.09B:1.COP 0.14/1 51.84% 
Immature 
sowerbye11ids 

Dalmane111ds 

35B:21P 

13B: 8P:3A 

Immature 
dalmanellids 4B: lP 

Palmanel1a Bp. 1B 

Howellites sp. 1B 

Leptaena Bp. 3P 

Tripl~s1aceidB lE: 1P 

B1cuspina cf. 
sp1r1:fero1des of 
Williams 1963 1P 

j{jaerina sp. 

Kjaerina sp.(?) 

lB: 1P 

2P 

Paracran10ps ap. 4 

Macrocoel1a expansa 4P 
Immature 
Macrocoe11a sp. 

Strophomen1ds,gen. 
et sp.indet. 

Reuschella sp. 

1P 

€p 

IB 

Broeggerolithus sp. 0.2 

Ca1Ymene SP.Cs.l.) 

ef .PI exicalymene 
planimarg1nata of 
Wh1ttington 1965 

Thoracic segments 

Ostraeodes 

0.5 

0.1 

0.4 

2 
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1.67B:1.COP 18.90% 

1.63B:l.COP 0.23/1 8.64% 

4.COB:1.COP 

1B 

lB 

3P 

1.COB:1.COP 

IP 

1.00B:1.COP 

2P 

IP 

6p 

1B 

-
-
-

-

2.16% 

0.54% 

O.5~~ 

1.62% 

0.54% 

0.54% 

1.08% 

2.16% 

0.51.ffo 

3.2l4% 

0.11% 

0.27% 

0.05% 

0.22% 

1.08% 



LOCALITY 221 continued 

Blva1ve,gen.et sp. 
indet. 1 

Ambonychlacean 
(Allonchyla ap.) 1 

Tentaculites sP.(?) 1 

Favosltes sp. 3 

Cyclocyc1opa A 

Cyclocyclopa G 

Cyclocyc1opa H 

Cyclopentagonopa A 

Pentagonopentagonopa D 

pinnate1 
Pinnate2 
Cirrals 

Echlnoderm plates 

Crinoid arm 

Circular Bryozoa 

Lepldocoleus Sp. 

Genera Number 

Total Specimen Number 

0.54% 

0.54% 

0.54% 

1.08% 

100.01 

18 

161 

107 

218 

2 

39 

7 

171 

14 

1 

5 

3 

18 Diversity Index 7.79 

100 

189 



LOCALITY 225 GLAl'ffiAFON' BEDS 

PIGYN ESGOB/ROV~YD 
SOUTH EAST OF 

DOL',VYDDELAN 

Sowerbye11ids 89B/60p 

Sa10pia globosa 68B:50P:LA 

Salopia Sp. I9B:18P 

Sa10pia sp.nov.(A) BB 

Sa10pia sp.nov.(B) 1B 

Trip1esiacelds 47B:28P:lA 

Bicuspina sp. IB: BP 

Bicuspina cf. 
soiriferoides of 
Wl111ams 1963 2B: 4P 

Bicuspina cr. 
sUbguadrata of 
WiIllams 1974 1B: IP 

DaImaneIIlds 

Dalma.nella sp. 

Dalmane11a cr. 
sa10piensls of 
Wi11iams 1974 

23B:15P:2A 

2B: 3P 

Howellites sp. 

GIyptorthis sp. 

P1ectorthls sp. 

Plectorthids 

Dinorthis sp. 

2B: !~ 

33 

1713: 8P 

3B: 6p 

1B: 4P 

7B:20P 

Dlnorthis berwynensls2B 

Horderleyel1a aff. 
211cata of Bancroft 
1928,1945 IP 

Horder1eye11a sp. 1B: 3P 

Skenidioides sp. 5B: 1P 

190 

1.48B: 1.OOP 24.31~o 

1.36B: 1.OOP 0.01/1 l8.85~~ 

1.06B:1.00P 5.1~~ 

BB 2.1~b 

lE O.2r/o 

1.6BB:1.00P 0.02/1 13.11% 

1.00B:8.00P 2.1~~ 

1.00B:2.00P 1.09% 

1.00B:I.OOP 0.27% 

1.53B:1.00P 0.09/1 6.83% 

1.00B:l.50P 

1.00B:2.00P 

3B 

2.1.3B:1.00P 

1.00B:2.00P 

1.00B:4.00P 

I.OOB:2.86p 

2B 

IP 

1.00B:3.00P 

5.00B:1.00P 

-

O. 82~~ 

0.82r~ 

4.6}~ 

1.09% 

5.46% 

0.27% 

0.827'0 



LOCALITY 225 continued 

Rafinesguina sp. 1F 1P 0.27'/0 

cf.Plaesion~s cp. 2P 2P 0.55% 

cf.Orthambonites sp. 2B:6P 1.00B:3.00P 1.64% 

cf.Nico1e11a sp. 1B 1B 0.27% 

cf. Rostricellula Sp. 1P 1P 0.27% 

cf.Reuschella sp. 1B:1P 1.00B:1.00P 0.27% 

cf.Leptaena sp. 1B:1P 1.00B:l.OOP 0.27i~ 

cf.CaeroElecia sp. lB IB 0.2'7% 

cf.Petrocrania sp. 4 - 1.09% 

P,ygidlum,gen.et sp. 
iIldet. 0.1 0.05% 

Gastropod, gen. et sp. 
indet. 2 0.55% 

Coral 6 1.64% 

99.99 

Algae Incertae Sedis (Rhodophyceae ? -
Johnson & Konishi 1959) cf.Das~ore11a 
norvegica Hoeg of Johnson 19; 207 

Calcareous anastomosing algae (Solenopora ?) 30 

Dasyc1adaeean algae cf.Mastopora sp. Eichwa1d 
of Johnson 1952 11 

Cyelocyc1opa A 23 

Cyclocyclopa Al 98 

Cyclocyclopa Al p1urieolumnals 5 

Cyc1ocyclopa C 2 

Cyc1ocyclopa E 7 

Cyclocyclopa M 20 

Pentagonocyc1opa B 5 

Pentagonopentaste1latopa D 1 

1 9 1 



LOCALITY 225 continued 

Cirrals 15 

P1urico1umna1s 6 

Cystoid plates 2 

. Ech1noderm plates 8 

Ramose Bryozoan 200 
fragments 

Genera Number 32 D1versity Index 12.12 

Total Specimen Number 150 
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LOCALITY 226A GLANRAFON BEDS 

BWLCH Y GROES 
SOUTH EAST OF 
DOLWYDDELAN 

SoB erbye111ds 

Immature 
sowerbyel11ds 

Dalmane111ds 

Immature 
dalmanellids 

Faracran1o,2s sp. 

Tr1p1es1aceids 

Bicuspina sp. 

83B:61F:8A 

11B: SF 

19B: l4P:.3A 

SB: 4P 

6 

2B 

lP 

Raf1nes~u1na sP.(?) 1B 

Glyptorth1s sp.{?) 1F 

Broessero11thus sp. 0.8 

Calymene sp.Cs.1.) 0.2 

F1eX1cal~ene cf. 
~anrmars nata of 
~rtt1ngton 1965 0.2 

Enrolled asaphid,gen. 
et sp.indet. 1.0 

Tboracic segments 1.1 

Ambonychiaceans 2 

ct .Allonchyla sp. ot Cox 
et. a1.1969 

Modiomorphids 

'l'entacu1ites ap. 

Coral (?) 

Cyclocyc1opa A 

Cyc1ocyclopa G 

Cyclocyc1opa H 

1 

2 

2 

1 

26 

52 

38 
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1.36B: 1.00P 0.10/1 60.15~~ 

2.20B:1.00F 7.27% 

1.36B:1.00F 0.16/1 14.54% 

l.25B:1.00F 

2B 

lP 

lB 

IF -

-

3.307'~ 

3.97"" 

1.32% 

0.66% 

0.66% 

0.66% 

0.537.) 

0.13% 

0.13% 

0.66~ 

0.73% 

0.66% 

1.32~ 

0.66~ 

99.99 



LOCALITY 226A continued 

Cyclocyc lopa J ~ 

Cyclocyclopa J
1 

., 
I 

eyc locyc lopa Li 9 

Cyclopentagonopa A 12 

Cyclopentagonopa B 7 

Cyclopentagonopa C 10 

Pentagonopentagonopa A 5 

C1rrals 88 

Pinnate1 27 

P1nnatc2 16 

Pluricolumnals 3 

Echinoderm plates 17 

Ramose Bryozoan 
fragments 2 

Encrusting Bryozoa 3 

Genera Number 16 Diversity Index 7.25 

Total Specimen Number 80 
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B"iILCH Y GROES 
SOUTH EAST OF 

LOCALITY 226B GLANRAFON BEDS DOL '."IYDDELAN 

Dalmanel11ds 37B:28P:5A 1.32B:l.OOP 0.14/1 74.47;0 
Dalmanella sp. lA 1. 77}~ 
Howe111tes sp. lB 1B 1.77i'o 
Sowerbye111ds 3B 3B 1 5 .32~o 
Macrocoe11a sp. 2B:3P:2A 1.00B: 1.SOP 0.66/1 8.871~ 

Reuschella sp.(?) lA 1.77% 
Dinorthis cf. 
berW"rl!!ens ls of 
Wl11lams 1963 IB IB 1.77% 
Broe~!3erol1thus sp. 0.1 - 0.18% 
Bron~lartella sp. 0.1 0.18% 

Parabasl1lcus powlsl 0.1 0.18% 

Isotel1nid fragments 0.4 0.71% 
Large thoracic 
segments 0.7 1.24~o 

Modlomorphld 1 1. 777~ 

100.00 

Cyclocyc1opa G 18 

Cyc1ocyc1opa J 23 

Cyclopentagonopa A 49 

C1rra1s 57 

pinnate2 13 

Echinoderm plates 16 

Genera Number 11 Diversity Index 6.23 

'Total Specimen Number 50 
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'. 
BWLQi Y GROES 
SOUTH EAST OF 

LOCALITY 227 GLANRAFON BEDS DOLWYDDELAN 

Dalmanelllds 66B:59P:7A 1.12B:1.OOP 0.11/1 65.71'10 

Immature 
dalmanelllds 7B: 6p 1.17B:l.00P 6.3l~ 

Dalmanella sp. lP 1P 0.90% 

Reuscbe1la sp. 4B: lP:2A 4.00B:l.OOP 0.50/1 5.41% 

R.horderleyensis 3B 3B - . 2.7($ 

Kacrocoella sp. 4P 4P 3.60% 

14.expansa lP 1P O.9~ -
M.cf'.prolata of' 
W.1111ams 1963 lP lP - 0.9<:1" 

D1north1s ap. IB: 2P 1.OOB:2.00P 1.80"" 

D.cf.ber!lnensis 
Cif' Wl1l1ams 1963 lB 1B 0.90"" 

Sowerbyel11d 1P 1P 0.90% 

Triplesiace1d 1P 1P 0.90% 

Obo11d,gen.et sp. 
0.90% indet. 1 

Broesgerolithu§ ap. 0.4 0.36% 

B.sp.(Group 3-Dean 
1960)-- 0.1 O.O~ 

Deeoro~roteus sp. 0.1 - - 0.09% 

Thoracic segments 0.4 0.36% 

Tall1nnella ap. 3 2.70"" 

lIod1omorpbids 5 4.50% 

99.99 

Cycl ocyc lopa G 37 

~elocyclopa G1 21 

Cyelocyclopa J 15 
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LOCALITY 227 continued 

Cyc1ocyc1opa J 1 

Cyc1opentagonopa A 

Cyc1opentagonopa C 

Cyc1opentagonopa D 

Pentagonocyclopa A 

Pentagonopentagonopa D 

Pentagonopentastel1atopa A 

Pinnate1 
Pinnate2 
Cirrals 

Echinoderm plates 

P1urico1umna!s 

Ramose Bryozoan fragments 

Lepidoco1eus ap. 

Genera Numb er 

Total Specimen Number 

36 

59 

10 

38 

17 

3 

1 

19 

16 

55 

18 

17 

6 

6 

13 

65 

197 

Diversity Index 6.26 



.: 

APFRox. 600 lmTRES 
NORTH OF TY'N Y DDOL 

WEST OF BLAENAU 
LOCALITY 231 GLANRAFON BEDS DOLWYDDELAN 

Sowerbye111ds 74B:59P:7A 1.25B:1.00P 0.09/1 46.15% " 

Immature 
sowerbye1Uds 1lB: 7P 1.57B:1.00P 6.27% 

Da1mane111ds 33B:31P:7A 1.06B:1.00P o • 21/1 22. 7~/o 

Immature 
da1mane11ids 6B: 5P 1.20B:l.OOP 3.42% 

Dalmanella ap. 2B 2B - 1.14% 

Howe111tes ap. 5B: 2P 2.50B:1.00P 2.85% 

Dlnorthis sp. 8B: 5P 1.60B:1.00P - 4.56% 

D.cf.berwynenals 
'Of' Wi11iams 1963 3B: 1P 3.00B:l.OOP 1.71% 

Reusche11a sp. 2B: 2P 1.OOB:l.OOP 1.14~~ 

Craniops1ds 5 2.85% 

Broeggero1ithu.s ap. 0.3 - 0.17% 

Thoracic segments 0.2 - 0.11% 

'!a11.!mel.la sp. 3 - 1.71% 

Quadrljugatorids 6 3.42% 

Gastropods,gen.et ap. 
1ndet. 2 1.14% 

Bivalve ('I) 1 - - 0.57% 

100.00 
Cye1oe1C1opa A 4 

Cyc1ocyelopa J 12 

Oirra1s 20 

Ramose Bryozoan fragments 28 

Genera Numb er 12 Divers1ty Index 5.35 

Total Specimen Number 70 
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LOCALITY 232 GLANRAFON BEDS 

APPROX. 500 METRES 
NORTH OF TY 'N DDOL 

WEST OF BLAENAU 
DOLWYDDELAN 

Sowerbye1l1ds 217B:197P:34A l.10B:l.OOP 0.16/1 42.52~ 
Immature 
sowerbyelllds 378: 24P 1.54B:l.OOP 6.27% 

Dalmane111ds 139B:108P:23A 1.29B:1.00P 0.17/1 27.~~ 
Immature 
dalmane111ds 

Dalmanella sp. 

Howellltes SPa 

H.cf.antiguior of 
Williams 1963 

Kjaerlna. SPa 

Immature 
Kjaerina SPa 

!..jonesi 

Bicusp1na 
splr1f'eroides 

24B: 19P 

2IB: 14P 

4lB: 34P 

6B: 3P 

lB: lOP 

1P 

3P 

1P 

Sampo SPa 

Strophomenld, gen. et 

2P 

sp.1ndet. 1P 

12 Craniops:1ds 

Broeggero11thus SPa • 1.6 

Broeggerollthus SPa 
(Group 3 - Dean 1960) 0.5 

Kloucekia SPa 0.2 

!.apicu1ata 0.1 

Flexicslymene 
planlmarginata 0.1 

Isotelinid 11brlgenae 1.7 

Parabaslllcus SPa 0.1 

199 

1.26B:1.00? 4.07% 
1.50B:1.00P 3.56% 
1.2lB:l.OOP 6.95% 

2.00B:1.00P 1.02% 

1.00B:l0.00P 1.69% 

IF 0.171~ 

3P 0.51% 

IP 0.17% 

2P 0.3~ 

lP O.l~~ 

2.03~6 

0.277'~ 

0.08~b 

0.03% 

0.02% 

0.02~'o 

0.29~o 

0.02% 



, 

LOCALITY 232 continued 

Tallinnella sp. 3 0.51% 
Ostracode 1 0.17% 

Be11erophontids 3 0.51% 

Gastropods ,gen. et 
sp.indet. 2 O.3~ 

Orthoconic cepha1opod 1 0~17% 

Tentaculites ap. 4 0.68% 

100.02 

Cyclocyc1opa A 7 

Cyclocyc1opa J 10 

Pentagonocyc1opa A 6 

Cirrals 14 

Ramose Bryozoan 
fragments 7 

Genera Number 18 Diversity Index 6.49 

Total Specimen Number 120 
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LOCALITY 232A GLANRAFON BEDS 

APPRox. 450 METRES 
NORTH OF TY r N DDOL 
WEST OF BLAENAU 
DOLWYDDELAN 

Dalmanel11da 

IJnmature 
dalmanellids 

58B:48P:& 

Howellites sp. 

12B:IOP 

27B:19P:3A 

H.cr.ant1gu1or ot 
W1111ams 1963 12B: 8P 

Sowerbyell1ds 7B: 4P 

Isote1in1d fragments 1.6 

Brongnlartella sp. 0.1 

Nuculadeans 13 

lod1omorphid 
(lodio1o~s1s ap.?) lA 

Bivalves,gen.et ap. 
indet. 10 

Belleropnontids 
(S1nu1tes ap.?) 27 

P1eurotomariaceans 25 

Lophosp1r1ds 17 

Gastropods,gen.et 
45 ap.indet. 

Qrthoconic cepnalopods 7 
Tentaculites sp. 3 

Q1clocyclC)pa A 8 

Cirrals 5 

Genera Nwnber 13 

Total Specimen Number 70 
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Medium grain s11tstone 
(Underlies rine grain sand­

stone) 
1.21B:l.00P 0.14/1 23.85% 

1.20B:l.00P 4.3~ 

1.42B:l.OOP 0.11/1 10.84% 

1.50B:1.00P 4.3~ 
(,) 

1.75B:l.OOP 2.53% 

0.58% 

0.04% 

4.7Wo 

0.36% 

3.61% 

9.76% 

- - 9.0'-1% 

6.14% 

16.26% 

2.53% 

- 1.08% 

100;00 ,; 

Divers1ty Index 5.32 



LOCALITY 232A GLANRAFON BEDS 

APPRox.450 METRES NORTH 
OF TYtN-Y-DDOL.WEST OF 

BLAENAU DOLWYDDEUN 
Fine grain 
sandstone 

Sowerbye111ds 

Immature 

125B:109P:12A 1.15B:1.00P 0.10/1 55.76% 

s owerbyell1ds 

Da1mane111ds 

348: 19P 1.79B:1.00P 13.8~g 

47B: 33P:8A 1.42B:1.00P 0.17/1 22.39% 

Dalmane11a ap. 

Kjaerina sP.(?) 

lOB: 6p 

3P 

Broeggerolithus sp. 1.2 

Broesgerolithus sp. 
(Group 3-Dean 1960: 
B.cf.n1cholsoni of 
Dean 1962) 0.3 

Flex1ca1ymene Bp. 0.2 

Ca1ymene sp.(s.l.) 0.4 

Isotelin1d tragments 0.6 

Gastropods,gen.et 
sp.1ndet. 4 

Cyc1ocyclopa A 17 

Ramose Bryozoan tragments 36 

1.67B:1.00P 

3P 

0.4~ 

0.24% 

100.00 

Genera Numb er 9 Diversity Index 3.76 

Total Specimen Number 70 
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SEDIMENTS BETWEEN THE UPPER 
AND LOWER UNITS OF THE LOWER 

LOCALITY 233 RHYOLITIC TOFF FORMATION MOEt SIABOD 

Sowerbyelllds 43B:37P:6A 

Immature 
sowerbyel1ids 7B: SP 

Skenidioides 
costatus 

Serico1dea sp. 

35B:13P:2A 

12B:11P:2A 

Ser1c o1dea sp. 
taff.Chonetoldea 
alpha of Spjeldnaes 
1957) 4B 

Dalmanel11ds 7B: 3P 

Immature 
dalmanelllds 2B: 2P 

Leptestiina oepikl 2B: 6P 

N1colella sp. 2B: .3P 

Orthambon1tes sp. IB 

Do1erorthis sp.(?) lB 

Bronsn1artella 
bisulcata 0.6 

Bronsniarte11a 
bisulcata thoracic 
segments 2.3 

Calymene sp.(s.l.) 0.8 

Calymenid librigenae 0.6 

Broeggerolithus ap. 0.4 

Quadr1jugator1ds 5 

Tentacu11tes ap. 11 

Cyclocyclopa A 

Cyc1ocyclopa Al 

22 

15 

203 

SOUTH 

1.16B:l.OOP 0.14/1 32.30% 

1.40B:l.OOP 4.61~ 

2.69B:1.COP 0.06/1 24.39% 

1.OgB:l.COP 

4B 

2.33B:1.COP 

1.COB:l.OOP 

1.COB:3.COP 

1.00B:1.50P 

lB 

IB 

0.17/1 9.23% 

2.6~~ 

4.6l~~ 

1.32% 

3.96% 

1.98~~ 

0.665'~ 

0.66ro 

O.~O% 

0.53% 

0.40% 

0.26% 

3.30% 

7.25% 

100.02 



; :. 

LOCALITY 233 continued 

! ' 

Cyclocyclopa E 21 

Cyclocyclopa J 123 

Cycl ocyc1 opa K 367 

Cyclocyclopa N 37 

Pentagonocyclopa A 101 

Pentagonopentastellatopa 
A 28 

Pluricolumnals 5 

Cirrals 250 

Pinnatel 87 

Pinnate2 12 

Echinoderm plates 33 

Ramose Bryozoan tragments43 

Circular Bryozoa 6 

Lepidocoleus sp. 248 

Cyclocystoides sp. 
(two pored plates) 7 

Genera Number 18 Diversity Index 7.75 

Total Specimen Number 100 
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SEDIMENT S BETWEEN THE UPPER 
AND LOV~ UNITS OF THE LOV~ 

LOCALITY 233A RHYOLITIC TUFF FORMATION 

Sowerbyelllds 30B:26P:3A 

Immature 
sowerbye11ids 3B 

Skenldloldes 
costatus 23B: 8P:1A 

Sericoidea sp. 

Serlcoldea sp.(aff. 
Chonetoidea alpha 
of Spjeldnaes 1957) 

7B: 5P:1A 

Leptestllna oeplkl 

Dalmanelllds 

Immature 
da1mane111ds 

Nicole11a sp. 

Orthambonites sp. 

Eronrciarte11a 
clsu cata 

Bronfniarte11a 
oIsu cats thoracic 
segments 

Calymene sP.(,s.l.) 

2B 

4P 

3E: lP 

lE 

lB: 1P 

1B 

0.4 

1.3 

0.5 

Calymenid 11br1genae 0.4 

Broeggerolithus ap. 0.3 

Quadrijugatorids 3 

Tentacul1tes ap. 8 

Cyc1ocyc1opa A 

Cyclocyc1opa A1 

Cyc10cycl opa E 

10 

7 

23 

205 

1.15B:1.00P 

3B 

2.88B:1.COP 

1.40B:1.COP 

2B 

4P 

3.COB:1.00P 

IB 

1.COB:l.OOP 

lE 

MOEL SIABOD 
SOUTH 

0.10/1 35.14% 

3.19'fo 

0.04/1 25.56% 

0.14/1 8.52% 

2.13% 

4.26% 

3.19r~ 

1.06% 

1.06% 

1.06~~ 

o.437~ 

1.38% 

0.53% 

0.43% 

3.19% 

8.52% 

99.97 

I. 



LOCALITY 233A continued 

Cyc locyc1opa J 88 

Cyc1ocyc1opa K 197 

Cyclocycl opa N 20 

Pentagonocyclopa A 71 

Pentagonopentaste11atopa 
A 17 

P1uricolumnal 1 

Cirra1s 151 

Pinnate1 50 

Pinnate2 4 

Echinoderm plates 12 

Ramose Bryozoan fragments 29 

Circular Bryozoa 1 

Lepidocoleus sp. 203 

Cyc1ocystoides sp. (two 
pored plates) 3 

Genera Number 17 Diversity Index 8.04 

Total Specimen Number 100 
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APPROX.6S0 ~TRES 
NORTH OF TY'N Y DDOL 

LOCALITY 235A GLANRAFON BEDS 
WEST OF BLAENAU 

DOLWYDDELAN 

Dalmanel11ds 110B: 96P: 12A 1.15Bll.OOP 0.11/1 27.19% 

Immature 
dalmanel11ds 2,3B:15P 1.53B:1.OOP 5.13% 

Da1mane11a sp. 9B: 7P 1.29B:1.00P 2.01% 

D.cf.1epta of' 
lrancrott 1945 3B 3B - 0.67% 
Howell1tes sp. 24B:16P 1.5OB:1.00P 5.35% 
D1north1s sp. 48B:4L,.P:8A 1.09B:l.OOP 0.17/1 12.48% 
D.cf.ber!Znensis 
()f W.il1iams 1963 17B:IOP 1.70B:1.00P 3.79% 
Sowerbyel1ids 47B:37P:3A lo27B:l.OOP 0.06/1 ll.l~~ 
Immature 
sowerbyel11ds 17B:1IP 1.55B:l.OOP 3. 79J~ 
Macrocoe11a 
expansa 1P lP 0.22% 
Stropnomenids,gen. 
et sp.1ndet. 4P 4P 0.89% 

Paracran1o~s sp. 8 - 1.78% 

ObOl1d,gen.et sp. 
1ndet. in lite 
position) 1 0.22% 

Broeggerolithu§ sp. 2.6 0.58% 

Brgegg~r~~1~nus sp. 
tGroup 3-Dean 1960) 0.8 - 0.18% 
Parabasl11cus E°wisi 0.2 0.04% 
DecoroEroteus sp. 0.3 0.07% 
Brongniartella minor 0.1 0.02% 

Calymene sp.(s.l.) 0.9 0.20% 
Kloucek1a apicu1ata 0.3 0.07% 
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LOCALITY 235A continued 

Thoracic segments 
(large) 0.5 0.11% 
Bivalves,gen.et sp. 
indet. 2 0.45% 
Ptereine1d 1 0.22% 

Ambonych1aceans 3 - 0.67% 
Nuc:u101d· 1 0.22% 
Lophoapirids 51 11.37% 
Be11erophont1ds 43 9.58% 
~o11iMella ap. 3 0.67% 
Quadrijugatorids 2 0.45% 
Tentacu11tes ap. 2 0.45% 

100.01 

Cyclocyelopa J 17 

C1rrals 24 

Ramose Bryozoan fragments 12 

Circular Bryozoa 3 

Lep14oqoleus ap. 7 

Genera Numb er 24 Diversity Index 9.03 

Total Specimen Number 150 

Xchnotaqna 
SItol! th1d burrows 2 
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LOCALITY 235B GLANRAFON BEDS 

APP.ROX. 650 METRES 
NORTH OF TY t N DDOL 
WEST OF BLAENAU 
DOL'I/YDDELAN 

Da1mane111ds 73B:56p:1OA 1.30B:1.OOP 0.14/1 23.37.7~ 

Immature 
da1mane111ds 11B:14P 

Dalmane11a ap. SB: 2P 

D.Cf'.lepti of 
~ancrott 945 lB 

Howe111tes ap. 23B:lSP 

Sowerbye111ds 29B:20P:6A 

Immature 
sowerbyel11ds 13B:12P 

Dlnorthis ap. 22B:17P:7A 

~.berwynensls IlB: 4P 

lfacrocoe11a -expansa lB: SP 

Paracranlopa ap. 3 

Obo1lda,gen.et ap. 
lndet.(ln 11:t"e 
position) 

Broeggero1ithua ap. 

Broeggerol1thua ap. 
(Group 3-Dean 1960) 

Parabasl1icus powisi 

Decoroproteua ap. 

Brongniarte11a minor 

Ca1ymene sp.(a.l.) 

Kloucekia apicu1ata 

Biva1vea,gen.et ap. 
indet. 

Ambonycb.1aceana 

2 

1.4 

0.4 

0.1 

0.4 

0.1 

0.7 

0.1 

3 

4 
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1.OOB:l.27P 3.947~ 

2.50B:l.OOP 1.4J$ 

1B 0.28% 

1.53B:1.COP 6.48~' 

1.45B:1.00P 0.21/1 9. 8S7~ 

l.08B:1.00P 3.66% 

l.29B:l.00P 0.32/1 8.16% 

2.75B:l.00P - 3.10% 

1.00B:S.00P 1.41% 

- 0.84% 

0.S6% 

0.39% 

0.11% 

0.03% 

0.11% 

0.03% 

0.20% 

0.0,3% 

0.8~ 

1.13% 



LOCALITY 235B continued 

Nucu10ids 4 1.13% 
Lophospirids 63 17. 7~~ 
Bellerophontids 40 11.26~ 

Tal1innel1a SP. 6 1.69% 

Quadrijugatorids 7 1.97% 

Tentacu11tes sp. 1 0.2&" 

100.00 

Cyclocyc.lopa A 6 

Cyclocyclopa J 14 

Cyclocyclopa J 1 3 

Cirrals 12 

Ramose Bryozoan fragments 9 

Circular Bryozoan 1 

Le!2idocoleus ap. 12 

Genera Number 23 Diversity Index 9.00 

Total Specimen Number 100 
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LOCALITY 235C GIA"'mAFON B&DS 

DalJnane111ds 97B:69P:19A 

Immature 
da1mane11ids 

Da1mane1Ia ap. 

D.ct.lepta of 
Bancrof't 1945 

19B:15P 

8B: 3P 

6B: 2P 

29B:17P Howe111tes sp. 

So werbye111ds 39B:34P:7A 

Immature 
sowerbye111ds 14B:12P 

Dlnorthls sp. 43B: 38P: 12A 

D.cf.berwynensls 
of' Wl11iams 1963 148:14P 

Macrocoe11a 
eqansa 

Paracraniops sp. 13 

Obolids,gen.et 
sp.lndet. 7 

:alvalves,gen.et 
sp.indet. 6 

Ptereirieids 3 

Ambonychiaceans 3 

Nucu101ds 4 
Broeggerollthns sp. 3.1 

1.3 

Brongnlarte11a minor 0.3 

Calymene sp.(s.l.) 0.5 

K10ucekia aplculata 0.7 

21 1 

APPROX.650 METRES 
NORTH OF TY'N Y DDOL 

ViEST OF BLAENAU 
DOLVIYDDELAN 

1.41B:1.00P 0.20/1 21.92~~ 

1.27B:1.00P 3.59% 

2.67B:l.OOP 1.51~o 

3.00B:1.00P 1.13% 

1.7IB:1.00P 5.48% 

1.15B:1.00P 0.18/1 8.69"~ 

1.70B:l.OOP 2.65% 

1.13B:1.00P 0.28/1 10.39% 

1.00B:1.00P 

3P 

2.65% 

0.57''' 

2.46% 

1.13% 

0.57% 

0.57% 

0.76% 

0.59% 

0.25% 

0.06% 

0.09"" 

0.13% 



LOCALITY 235C continued 

Parabasi1icus 
powisi 

Thoracic segments 
(large) 

Lophospirids 

Be11erophontids 

Tallinnella sp. 

Quadrijugatorids 

Tentaculites sp. 

Cyelocyclopa J 

Cirra1s 

0.1 

0.3 

89 

71 

5 

2 

10 

12 

8 

Ramose Bryozoan fragments 23 

Lepidoco1eus Sp. 13 

Genera Number 21 

Total Specimen Number 150 

Ichno:t'auns 

Sko11thid burrows 8 
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0.02% 

0.06% 

16.81% 

13.41% 

0.9~~ 

0.38% 

1.89% 

100.02 

Diversity Index 7.70 



APPROX. 600 METRES 
NORTH OF 'filn Y DDOL '. 

WEST OF BLAENAU 
LOCALITY 236 GLANRAFON BEDS 00 LWYDDEIAN 

Da1mane111ds 62B:49P:9A 1.27B:l.00P 0.15/1 19.5~~ 

Immature 
dalmanell1ds 13B:I1P 1.18B:1.00P 3.58% 

Dalmane11a sp. 8B: 5P 1.60B:1.00P 2.20% 

Howel11tes ap. 9B: 7P 1.29B:1.00P - 2.48% 

SORerbyel11ds 15B:14P:4A 1.07B:l.00P 0.27/1· 5.23% 

Immature 
aowerb1el11ds 413: 2P 2.00B:l.00P 1.107'~ 

Dinorthis sp. 37B:30P:6A 1.23B:l.00P 0.16/1 11.83% 

D.ef.ber~nens1s of 
Wil1iams 1963 14B:1lP 1.27B:l.OOP 3.85% 

Immature 
Dlnorthis sp. 6B: 6P 1.00B:1.00P 1.65% 

Kjaerina ef.jonesl 
ot Baneroft 1929a 2P 2P - 0.55% 

X.et. tYpa of 
0.28% "Banerott 1929a IP 1P -

Kjaerina ap. 5B: BP 1.00B:l.60P 2.20% 

Horder1eyella sp. 2B: IP 2.00B:1.00P 0.55% 

Reusche11a sp. 3P 3P - 0.83% 

Tr1p1esiaceld 1B 1B - 0.28% 

Kaeroeoe1ia expanaa 2P 2P - 0.55% 

strophomenids,gen.et 
0.55% sp.lndet. 2P 2P 

Cranlopsids 5 - 1.38% 

Obo11ds,gen.et sp. 
lndet.{1n 11fe 
position) 4 1.10% 

Broeggero11thus ap. 3.7 1.02% 
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LOCALITY 236 continued 

Broe~~ero1ithus Sp. 
(Group 3-Dean 1960) 0.5 0.14% 
B.cf.nicho1soni of 
Dean 1962 0.1 0.03~~ 

, 
,. 

Ca1ymene sp.(s.l.) 0.6 - 0.17% 

Flexicall!ene 
planimarSlnata 0.1 0.03% 

Isote1inld fragments 1.3 0.36% 
Brongniartella sP.C?) 0~1 0.03% 
Proetids,gen.et sp. 
1ndet. 0.2 0.06% 

Thoracic segments 1.7 0.47% 
Pygldlum,gen.et sp. 
indet. 0.1 - 0.0,3% 

Nuculaceans 12 3.30% 
S1m11odonta sp.(?) 1 0.28% 
Yodlomorphlds (?) 2 0.55% 
Gastropods,gen.et sp. 
Indet. 38 10.lf6% 

Be11erophontlds 4 1.10% 
C;yrto~ites sp. 6 - 1.65% 

Lesuerilla sp. 17 4.68% 

cf.Lophosp1ra sp. 7 1.93% 

Tallinnella sp. 39 10.73% 
Dilobella sp_ 9 2.48% 
Drepane111d 2 0.55% 
Aechminld 1 0.28% 

100.06 
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LOCALITY 236 continued 

Cyclocyclopa A 11 

eye locye lopa J 8 

C.irrals 24 

Ramose Bryozoan 
fragments 74 

Genera Numb er 29 

Total Specimen Number 100 

Diversity Index 11.30 
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APPROX. 600 METRES 
NORTH OF TY' N Y DDOL 

WEST OF BLAENAU 
LOCALITY 237 GLANR.U'ON BEDS DOLWYDDELAN 

Dalmanellids 47B:41P: 9A 1.15B:l.OOP 0.19/1 23.52% 

Immature 
dalmanellids 15B:11P 1.36B:l.00P 6.30% . 

Dalmanella sp. 8B: 5P 1.60B:1.00P 3.36% 

HoW'ellites ap. 19B:17P:lA 1.12B:1.00P 0.05/1 8.40% 

S.owerbyellids 3l4B: 2.3P: 4A 1.48B:1.00P 0.12/1 15.96% 

Immature 
sowerbyel11ds lOB: 6p 1.67B:1.00P 4.22% 

Dinorthis sp. 12B: 9P 1.33B:1.00P - 5.04% 

D.ct.ber!lnensls 
Cit Wl111ams 1963 9B: 9P 1.OOB:l.OOP 3.78% 

Immature 
Dinorth1s ap. SE: 4P 1.25B:1.00P ~.10% 

Strophomen1ds,gen. 
0.81#6 et BP .indet. 2P 2P 

Craniops1ds 6 2.52% 

Broeggero1ithus sp. 0.7 0.29% 

Thoracic segments 0.4 0.17% 

Tal11nn~11a ap. 22 0.24% 

Quadr1jugator1ds 13 5.46% 

Ostracodes 8 - 3.36% 
Gastropods,gen.et ap. 

3.78% 1ndet. 9 - -
B1va1ves,gen.et ape 
1ndet. 4 - 1.68% 

100.00 
eyc locyc1opa J 13 

Ramose Bryozoan fragments 6 
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LOCALITY 237 continued 

Genera Number 12 

Total Specimen Number 60 

D1vers1ty Index 5.04 
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LOCALIT'f 238 

CA?N3DDAU 
GROUP 

(GLANRAFOn BEDS) 

COED 1:AES­
ID :troDI ON 

:BST OF 
BET-,','S-Y -COSD 

Da1msnel1ids 7.3B:.61+P:31A 1.149:1.00P 0.42/1 23.10~~ 

Immature 
da1mane11ids 

HO'.¥ellites sp. 

ef.li.anti?uio~ of 
'Ni111ams 1963 

Dalmanella sp. 

ef .12.. indics of 
Bancroft 1945 

cf.12.:r.odiC';l of 
W1111aos 1963 

Onn1ella ap. (?) 

K1aerina sp. 

3B: 

73: 

Sowerbyellid 

K1aro~ens sp. ('1) 

PIaesiol'!'>YS sp. ('1) 

Rugose strophomen1d, 

3P 

IP 

lP 

IB 

lE 

lE 

IP 

1P 

lE 

1P 

IP 

gen.et sp.indet. IP 

;e;r;:~el""f"e!'olithl1s sp. 2.6 

B. sp. (Group 3-Dean 
1960) 0.2 

Isotelinid,gen.et 
sp.1ndet. 0.1 

Thoracic segments 0.3 

Tal11nnellQ. sp. 286 

Tetrad~lla ap. 16 

fr.mUj.~ st'. 1 

Zygobolbid (?) 1 

Le§uer11J.a Sp. (? ) 1 

1.OOB:l.OOP 0.67ib 

7.00B:l.OOP 1.55;~ 

IP 0.22% 

13 O. 22;:~ 

IB O.22~~ 

lE 0.22~~ 

IP 0.22~;~ 

IP 0.225; 

IB 0.225~ 

IP 0.22r~ 

IP 0.22% 

IP 0.22~~ 

0.58% 

O.O~~ 

O.025~ 

O. O-r;'~ 

63.53% 

3 ~5C'! ..1 ,0 
0.22% 

O. 22~~ 

O.2~6 
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LOCALITI 238 continued 

Bellerophontids 2 C.~-4% 

Gastropods,een.et 
sp.indet. 5 l.llf~ 

Bivalve (']) 1 O.22~~ 

Pavosi t es SI'. 1 O.227~ 

Tentaculites sp. 9 2.0~~ 

99.96 

Cyclocyclopa A 4 

Cyclocyclopa J l 25 

Pentagonocyclopa A 2 

Pentagonocyclopa B 2 

Pentagonocyclopa F 1 

Pluricolumnals 3 

Ramose Bryozoan rragments 5 

Genera Nucber 21 Diversity Index 7.91 
Total Specimen Number 100 
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LOCALITY 239 

C2NEDDAU 
GROUP 

(GLAIt:<AFCN BEDS) 

COED trAES -
:N3';lYDDI ON • 

',T2ST C:? 
BETWS-Y-COED 

Dalmanellids 119B:98P:64A 1.21B:l.OOP 0.54/1 72.88% 

Immature 
dalmanellids 

Howellites SPa 

H.cf.antiguior 
flilliams 1963 

R.cf.striata. of 
Baneroft 1945 

Da.Imanella SPa 

Onn1ella SPa 

of 

6B: 1P 

BB: 2P 

3'3: IP 

2B 

73: 2P 

7B: 3P 

6.00B:l.OOP 

4.00B:l.00P 

3.00B:I.OOP 

2B 

3.503: I.OOP 

2.33B:l.OOP 

SowerbyeIlids lIB: 4P:6A 2.75B:1.00P 

Immature 
sowerbyel1id lB 

Kjaerina sp_ 1B: 2P 

I.ef.jonesi of 
Bancroft 1929a lP 

i.sp. ('?) IP 

PIaesiomys sp. ('?) 2B 

Thoracic segment 0.1 

Ostracodes 2 

Sinultes SPa ('?) 1 

Bellerophcntacean 1 

Gastropods,gen.et 
sp.indet. 2 

Tentaculites SPa 5 

lB 

1.00!3:2.00P 

220 

lP 

lP 

2B 

-

2.395'0 

3.19J~ 

1.19% 

O. 807~ 

2. 797~ 

2.79% 

0.55/1 6.77% 

0.4Q1}~ 

- o. 80;~~ 

- 0.40% 

0.40% 

o. 80'}'~ 
o.O~~ 

O. 80~~ 

o.407~ 

0.40% 

o. 807~ 

l..9~~ 

100.03 



LOCALITY 239 continued 

Ramose Bryozoan fragments 2 

Genera Number 11 Diversity Index 4.58 

Total Specimen !~umber 100 
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LOCALITY 240 GLANRAFON BEDS 
SOUTH 'v'IEST OF 
BET';/S-Y-COED . 

Paracraniops Sp. 

Sowerbye11ida 

Dalmanel1ids 

Immature 
da1manellids 

Da1manella sp. 

Howellites sp. 

Onniella SP.(?) 

167 

38B: 25P: lA 

20B:16p:2A 

3B: lP 

2B 

6B: lP 

.lB 

Dinorthis Sp. 18B:12P 
I 

Horderlp.~,ella. sp. 3B: 3P 

TripIesiaceids 

Bicllspina sp. 

Leutaena. sp. 

7R: 2P 

IP 

3B: 5F 

Macrocoel1a sp. 3P 

Chonetoidea ap. of 
Spjeldnaes 1957 lB 

Rafinesguina sp. IP 

Skenidioides sp.c?) IP 

cf.Colaptomena sp. of 
Mltchell 1977 lB 

Obolid(in life 
position) 1 

lnarticulates,gen. 
et sp.1ndet. 2 

Broe~gerolithus sp. 3.7 

Ja,.sp.(Group 3 -
Dean 1960) 0.2 

Brongniartella minor 0.1 

Calymene ap.(s.l.) 0.1 

222 

46.15% 

1.52B:1.00P 0.03/1 10.78% 

1.25B:1.00P 0.10/1 6.08% 

3.00B:1.00P 

2B 

6.00B:l.OOP 

IB 

1.50B:l.OOP 

1.00B:1.00P 

3.50B:l.OOP 

IP 

I.OOB:1.66P 

3P 

1B 

1P 

IP 

lB 

-

-

-

0.83% 

1.66~6 

0.28% 

4. 9'TI;~ 

O.83~o 

1.93% 

0.28% 

o .83~~ 

0.28% 

0.28% 

0.28%. 

0.28% 

0.55% 

1.02% 

0.03% 



LOCALITY 240 continued 

Proet1d 11brigenae 0.6 O.17~~ 

Thoracic segments 2.2 0.61% 
Ostracodes 3 0.83~o 

Tallir!nella sp.. 2 - 0.55% 
Quadr1jugator1d 1 - 0.28% 

Zybobolb1ds 3 0.83% 
Slgmoopsid (?) 1 0.28% 

Gastropods,gen.et 
sp.1ndet. 7 1.93% 

Lesuer111a sp. 26 - 7.18% 

Cyrto11tes ap. 9 2.49% 
Lopb,osp1r1d 1 0.28% 

Ambonych1aceans 4 1.11~~ 

Nucu1aceans 7 1.93% 

Ptereineid 1 0.28% 

Corals 5 1 • .38% 

Encrust1ng coral 1 0.28% 

100.05 

Cyc1ocyclopa A . 5 

Cye 10cycl opa Al 11 

Cyclocyc.lopa J 3 

Pentagonopentastellatopa B 1 

C-irrals 66 

Plnnate1 1 

Ech1noderm plates 3 

Ramose Bryozoan fragments 29 

Lep1docoletls sp. 34 
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LOCALITY 240 continued 

Genera Number 33 Diversity Index 12.87 

Total Specimen Number 100 
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LOCALITY 241 GLANRAFON BEDS 
SOUTH WEST OF. 
BET'NS-Y -COED 

Paracranions sp. 202 

Sowerbyel11ds 50B:30P:LA 

Dalmanel11ds 27B:21P:3A 

Dalmanel1a sp. 4B: 3P 

Howel11tes sp. BB 

Onnie11a sP.(?) IP 

Immature 
dalmanel11ds 2B 

Dinorthis sp. 19B:15P:LA 

~.atr.berwynen§~s 
ot W1111ams 1963 1B: 3P 

~.sp.(?) IP 

Immature 
p1northis sp. 1B: 2P 

Horderleyel1a sp. 4B: 8P 

li. sp • ( ? ) IP 

Immature 
Horderleyella sp. lB: 1P 

Triplesiaceids 8B: 2P 

Leptaena sp. 48: 6p 

att.Chonetoidea sp. 
of Spjeldnaes 1957 2B 

Qhonetoidea sp.(?) JP 
Immature 
9honeto1dea sp. 

Rhactorth1s sP.(?) 

Macrocoel1a sp. 

Raf1nesgulna ap. 

Skroohomena sp.(?) 

1P 

2P 

2P 

2P 

IP:lA 

42.47% 

1.66B:l.00P 0.02/1 10.72% 

1.29B:l.00P 0.11/1 6.31% 

1.33B:l.00P 0.84% 

8B 1.58,% 

IP 0.21% 

2B 0.42% 

1.27B:1.00P 0.05/1 4.21% 

1.00B: 3.00P 0.63~~ 

lP 0.2~~ 

1.00B:2.00P 0.42% 

1.00B:2.00P 1.68% 

IP 0.21% 

1.0CB:l.00P 0.21% 
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4.00B:1.00P 1.68~~ . 

1.00B:1.50P 1.26% 

2B 

3P 

1P 

2P 

2P 

2P 

1P 

-

1/1 

0.42% 

0.63% 

0.21% 

0.42% 

0.427'~ 

0.42% 

O.42~o 



LOCALITY 241 continued 

Skenidioides sP.(?) lE 

cf.Co1aptomena sp. 
of Mitche11 1977 1B 

cf. Sampo Sp. 1P 

Immature 
Harknessillid 1B 

Schlzocranla sP.(?) 1 

Obol1d,gen.et sp. 
indet. 1 

Inarticulate 
(Obolid ?) 1 

Broeggero11thus sp. 4.8 

Broggero11thus sp. 
(Group 3-Dean 1960) 0.4 

Brongniarte11a m1nor 0.2 

Calymene sp.(s.l.) 

Decoroproteus sp. 

0.2 

0.1 

Proetld llbrIgenae 0.4 
PygIdIum,gen.et sp. 
Indet.. 0.1 

ThoracIc segments 1.4 

Ta11inne11a sp. 3 

Quadr1jugatorId 1 

Zygobolblds 10 

Slgmoopsld 
(Slgmobo1blna sp.?) 1 

Ostracode 1 

Granulose ostracode 1 

Cyrto11tes sp. 14 
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IB 

IB 

1P 

IB 

-

O.21~o 

0.215'~ 

0.21~~ 

0.21% 

0.21% 

0.21% 

0.21% 

1.01% 

0.08% 

0.01.,% 

0.04% 

0.02% 

0.02% 

0.02'/0 

0.29% 

O.63?~ 

0.21% 

2.10% 

0.215~ 

0.21% 

0.21% 

2.9~~ 



LOCALITY 241 continued 

Lesuerilla sp. .34 7 .15r~ 
Lophospirids 2 o 4"'01 • '1° 
Gastropod sp.A 5 1.05% 

Gastropod ap.B .3 0.6.37''' 

Nucu1aceana 2 O.42io 
Nuculoids 4 0.8~~ 

Ambonych1aceans .3 0.63% 
Ptereine1ds 2 0.42% 

B1valve,gen.et sp. 
1ndet. 1 O.2lt~ 

Favosite§ ap. 1 0.2l7~ 

Corals 7 1.47% 

Encrusting corals 2 0.42~~ 

Tenta.culltes sp. 1 0.21~6 

99.74 

Cyclocyclopa A 6 

Cyclocyc lope. Al 7 
Cyclocyclopa J .3 
Cyclotristel1atopa A 1 

Pentagonopentastellatopa B 2 

Cirrals. 91 
Pinnate1 5 
Echinoderm plate 1 

Ramose Bryozoan fragments 47 
Lep1docgleus sp. 40 

Genera Number 40 Diversity Index 14.91 

Total Specimen Number 120 
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SOtmI WEST OF 
LOCALITY 242 GLANRAFON BEDS BETWS-Y-COED 

ct.Pseudollngu.a 
sI2at~a of 
Wil11ams 1974 3B 3B 3.79% 
Paterula ct.bobemlca 
of W11llams 1974 5 6.32~Q 

Konobollna sp.(?) 1 1.26% 

Inarticulate ,gen. 
et sp.indet. 1 - 1.26% 

Parab.9.s111cn8 powlsl 1.0 - 1.26% 

Isotelinid fragments 0.4 0.51% 

Broeggerollthus sp. 0.1 0.13% 

Tr1nucleids 0.6 0.76% 

Tallinnella ap. 24 30.34% 

D110bella SP.(?) 1 1.26% 

Ostracodes 5 6.32% 

Gastropods,gen.et 
sp.indet. 7 8.85% 
Nuculoida 11 13.91% 

Ambonychiacean 1 - 1.26% 

B1valves,gen.et 
sp.indet. 13 16.43% 

Orthoconiccephalopods 5 - - 6.32% 

99.98 

Genera Number 11 Diversity Index 5.79 

Total Specimen Number 70 
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LIMESTONE BET¥ffiEN THE MIDDLE PEN-Y-ALLT-
AND UPPER TUFFS OF THE L01f.ER UCHAF. NORTH 

LOCALITY 243 CRAFNANT VOLCANIC FORMATION iJEST OF BETWS-
Y-COED 

Skenidioides 
costatus 129B:68P:2A 1.90B:1.00P 0.02/1 26.57% 

Nicolella 
actoniae obesa 59B:79P:20A 1.COB:1.34P 0.25/1 20.08% 

Immature 
Nicolella sp. 1F 1P 0.20",,6 

Le12testiina . 
oepikt 12B:29P: BA 1.00B:2.42P 0.28/1 7.50% 

Orthamb2nit~s 
sessata 11B:24P:3A 1.00B:2.1BP 0.13/1 5.48% 

Dalmane111ds 7B: 5P:4A 1.40B:1.00P 0.57/1 2.23% 

Immature 
dalmane111ds 22P 22P 4.46% 

Da1m~nella ap. 3B: 1P 3.00B:1.00P 0.6170 

et.Opniella ap. 1P 1P O. 20'}'~ 

Sericoidea sp. 21B: BP 2.63B:1.00P 4.26% 

Ser!cQigea sp.(att. 
Chonetoidea stoermjr1 
01" Spje1dnaes 1957 3B 3B 0.61% 

Reusche11a ap. 13B: 3P 4.33B:1.00P 2.64% 

Pro;toz:lEm et. 
diversa of W1111ams 
1962 2B:11P 1.00B:5.50P 2.23% 

Rhaetorth1s crassa 10B:5P 2.00B:1.00P 2.03~~ 

Rhactorth1s sp. 5P SP 1.01% 

Sowerbye111ds 1B: 1P:2A 1.00B:l.OOP 2/1 0.61% 

Cremnorth1s parva 5B: 7P 1.OOB:1.40P 1.42~~ 

1201erorth1s ape 5B: 2P:2A 2.50B:l.COP 0.40/1 1.42~o 

Platystrophla ap. 7B: 2P 3.50B: 1.00P - 1.42~~ 

et.Orth1s ap. 3P 3P 0.61% 

}4joes~na Sp. 2P 2P 0.41% 
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LOCALITY 243 continued 

Plaesiomys sp. 1P 

Leptaenid lP 

cf.Kjerulfina ap. 1B: 1P 

cf.Kiaromena sp. 1P 

Strophomenld,gen.et 
sp.lndet. lP 

cf.Lingulella sp. 1 

cf.Paracraniops sp. 1 

lnarticulate,gen. et 
sp.1ndet. 1 

Calymene sp.Cs.l.) 2.4 

Flex1cal;ymene 
~aractaci 0.7 

l.aff.caractaci of 
Whltt1ngton 19b5 0.1 

l.sp. 0.1 

Ca1ymen1d pygidium cf. 
Gravlcalymene praecox 
of Dean 19638 0.1 

Ca1ymenld 11brlgenae 0.4 

Platyllchas ap. 0.2 

Platyllchas nodulosuaO.1 

Broeggerollthua ap. 0.1 

Brongniartella ap. 
11brigenae 0.2 

Proetld 11brigenae 0.5 

Meraspld pygidlum, 
gen.et sp.lndet. 0.1 

Thoracic segments 3.1 

Hol11naceana 2 
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IP 

lP 

1.00B:1.00P 

lP 

lP 

0.20% 

0.20% 
I"I:Jl 0.2wo 

0.20% 

0.20'/0 

0.20% 

0.20% 

0.20% 

0.49% 

0.14% 

0.02r~ 

0.02% 

0.02~6 

0.08% 

O.O~ 

0.02% 

0.02~~ 

0.04% 

0.100~ 

0.02~~ 

0.41% 



LOCALITY 243 continued 

Smooth ostracodes 
(Leperdite11aceans) 2 

Favosites sp. 15 

Encrusting coral 19 

Tentaculites sp. 11 

T.scalaris 4 

Cyclocyclopa A 31 

Cyclocycl opa Al 21 

Cyclocycl opa E 8 

Cyclocye1opa F 7 

Cyc1ocyclopa J 4 

Cyclocyclopa L 1 

Cyclotristellatopa A 5 

Cyclopentastellatopa A 7 

Cyclopentastellatopa B 1 

Cyclopentagonopa F 1 

Cyclopentagonopa G 1 

Pentagonocyclopa A 69 

Pentagonocyclopa A 
pluricolumnals 2 

Pentagonocyc1opa B 19 

Pentagonocyc1opa B1 1 

Pentagonocyclopa F 2 

Pentagonopentaste11atopa E 1 

Hexagonocyclopa A 1 

231 

0.41r~ 

3.04% 

3.85~6 

2 .23~~ 

o. 81~o 

99.99 



LOCALITY 243 continued 

P1urico1umna1s 4 

Cirra1s 346 

Pinnatel 26 

Pinnate2 1 

Crinoid plates 9 

Echinoderm plates 65 

cf.Ba~losEhaeronis 
mult1f1da of Paul 1973 1 

D1plopor1te cystoids' 2 

Diploporite cystoid plates2 

Coral fragments 

Algal fragments 

62 

6 

Ramose Bryozoan fr!lgmentIl~3 

Circular Bryozoa 11 

Lenidocoleus ~p. 146 

Genera Number 39 

Total Specimen Number 150 

Diversity Index 14.24 
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PEN-YR-ALLT-
LIMESTONE BET";ffi:&'1 THE MIDDLE UCHAF 
AND UPPER TUFFS OF 'IRE LOWER NORT:! WEST OF 

LOCALITY 244 CRAFt~ANT VOLCANIC FOR1~TION BETWS-Y-COED 

Skenidioides 
costatus 162B:I04P:5A 1.56B:1.00P 0.03/1 25.83% 

Immature 
Skenidioldes sp. 33B: 17P 1.94B:l.00P 5.10~~ 

Protozyga cf. 
diversa of 
Wil11ams 1962 63B: 97P:LA 1.00B:1.54P 0.01/1 15.16% 

Immature 
Protozyga SPa 

Nicolella actoniae 

lB: SP 1.00B:5.00P O. 777~ 

obesa 20B:34P:14A 1.OOB:1.70P 0.41/1 7.42% 

Immature Nicolella sp.1B 1B O.15f~ 

Cremnorthis par,ra 2GB: 38P:5A 1.00B:l.46P 0.13/1 6.65% 

Immature 
Cremno~th1s SPa 

Sericoidea SI'. 

3B: IP 

42B: 31P 

Sel'icoidea sp. (aff'. 
Chonetoidea stormeri 
of Spjeldnaes 1957) 6B 

Serico1d~~ s~.(afr. 
Chonetoidea gamma of 
SpjeIdnaes 1957) 2B 

Orthambon1tes 
eessata 

Orthambon1tes SPa 
noV. 

Immature 
Qrthambon1tes SPa 

Da1mane11ids 

Immature 
dalmanel11 ds 

Dalmanella sp. 

et' .0001e11a sp. 

19B: 24P:3A 

2P 

3P 

28B: 20P:LA 

3B: lOP 

lE 

1P 

3.00B:1.00P 

1.35B:1.00P 

6B 

2B 

1.00B:1.26p 

2P 

3P 

1.40B: 1.00P 

1.00B:3.33P 

1B 

1P 
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- 0.46% 

6.50% 

0.93% 

0.31% 

0.13/1 4.18% 

0.31% 

0.46% 

0.04/1 4.49% 

1.55~~ 

0.15% 

0.15% 



LOCALITY 244 continued 

Leptest11na oeu1k1 8B: 13P:6A 1.00B:1.63P 0.46/1 2.91.,% 
cf.Rhacto!'this 
crassa or Wil11ams 
1963 1B: 6P l.OOB:6.oop 0.93~~ 

Platystroph1a sp. 4B: 1P 4.00B:l.OOP 0.62% 

cf.Tyronella sp. 
of M1tche11 1977 4B 4B 0.62% 
ci'.Orthis sp. 2P 2P 0.31% 
ci'.Scaporth1s sp. lB lB 0.15% 
Reuschella. sp. lB lB 0.15% 
Rostricellula sp. lB: 1P 1.00B:1.00P 0.15% 
ci'.K1aromena sp. 1P 1P 0.15% 
P1aes1omy1d 1P lP 0.15% 
cf.Dolerorthis sp. 1B: IP 1.00B:l.00P 0.15% 
Paracran10ns sp. 27 4.18% 
Calymene sp.(s.l.) 10.9 1.6~6 

Fle31~alymene 
caractaci 0.9 0.14% 
Calymen1d pyg1d1a cf. 
Fle~isalymene ~aractaci 
or Wh1ttington 1965 1.3 0.20% 

lIe x1salymene sp. 0.5 - - 0.08% 

}flexicalymene sp.A 0.7 0.11% ' 
Calymenid(aff. 
Gr~~lsalymene ~raecQ~ 
of Dean 1963a.) 0.1 0.20% 
Ca1ymen1d pyg1d1a(cf. 
GraVlsa~ymyne sp. of 
Dean 19 3a 0.2 0.30% 
Ca1ymenid 1ibr1genae 4.7 0.73% 
P;LatY11~has 
nod~J.o§us 0.1 0.02~6 
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LOCALITY 244 continued 

P.aff.nodulosus of 
Whittington 1962 

Platylichas ap. 

Pl9.tY11chas $p. 
hypostome 

Lichid pygidium,gen. 

0.1 

0.9 

0.1 

et sp.indet. 0.1 

Phacop1d 11brigena 0.1 

Phacopid pygidia(?) 0.2 

Pygid1um cf. 
Estoniops sp. 0.2 

cf.Brongnlartella 0.1 
b1sulcata of Dean 1961 

Brongnlartella sp. 
thoracic segment 

pygidium ct. Pseudo­
sphaerexochus sp.of 
Dean 1961 and 
Whi tt1ngton 1965 

Odontop1eurid 
librigena 

Primaspis sp. 

Thoracic segments 

ijol11naceans 
(Tal11nnella sp.) 

Ostracode 

Favos1tes sp. 

Encrusting coral 

Tentacul1tes 
scalaris 

Tentaculrltes sp. 

0.1 

0.1 

0.1 

0.1 

6.9 

2 

1 

i 

8 

6 

3 

-
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0.02~~ 

0.14~~ 

0.02% 

0.02% 

0.0.35~ 

0.0.3% 

0.02% 

0.02~~ 

0.02% 

0.02% 

0.02% 

1.07% 

0 • .31% 

0.15% 

0.15% 

0.93% 

0.46% 

100.02 

.. 



LOCALITY 244 continued 

Cyclocyclopa A 36 

Cyclocyclopa Al 3 

Cyclocyclopa C 5 

Cyclocyclopa E 8 

Cyclocyclopa F 32 

Cyclocyclo~a F pluricolumnals 3 

Cyclocyclopa J 2 

Cyclocyclopa N 3 

Cyciopentagonopa C 1 

Cyclotristellatopa A 1 

Cyclopentastellatopa A 14 

Cyclopentaste1latopa B 4 

C'yclopentastellato~a C 3 

Cyclopentastellatopa D 4 
Pentagonocyc1opa A 20 

Pentagonocyclopa A pluricolumnal 1 

Pentagonocyc1opa B 10 

Pentagonopentastellatopa E 2 

Cirrals 501 

Pinnatel 7 

Pluricolumnals 20 

Crino1d plates 21 

Echinoderm plates 209 

cr.~aplosphaeronis multifida 
or Paul 1973 7 

Cystoids,gen.et sp.indet. 4 

Diploporite plates 71 
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LOCALITY 244 continued 

Coral rragments 71 

Ramose Bryozoan fragments 25 

Encrusting Bryo~oan 1 

Lep1docoleus sp. 169 

Genera Number 

Total Specimen Number 200 
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Diversity Index 14.47 



LIMESTONE BETWEEN THE LOWER 
AND MIDDLE TUFFS OF 
THE LOWER CRAFNANT. 

LOCALITY 245 VOLCANIC FORMATION 

SOUTH OF 
CRAIG FORRIS 

WEST OF 
BETWS-Y-COED 

Sowerbye11ida ;6B:21P:13A 1.71B:1.00P 0.36/1 7.26% 

Immature 
sowerbyellids 6B: 4P 1.50B:l.OOP 0.8~~ 

Dalmane11ida 18B:14P:14A 1.29B:1.00P 0.78/1 4.74% 

Immature 
dalmanellids 3B: 1P 3.00B:1.00P 0.44% 

Howellites sp. 3B 3B O.~~ 

Onniella sp. (1) 2P:1A 

Bancroftina ap. (1) lB 

Skenidioides 
co statUs 20B:14P 

Nicole11a sp. 5B: 5P 

N.cf.actoniae 
obesa of wi11iams 
196; 2P 

Platystrophia sp.;B: 4P 

Sericoidea ap. 3B: 1P 

s. cf. abdi ta of 
Villiams 1955 4B 

S.cf.restricta of 
Villiams 1962 lE: 1P 

Sericoidea sp.(cf. 
Chonetoidea stoermeri 
of spje1driaes 1957) lB 

c:!.Chonetoidea 
radiatU1a of Mitche1l 
1977 lB 

G1:yptorthis cf. 
concinnu1a of Mitchell 
1977 2P 

Orthambonites sp. 2P 

2P 

lB 

1.43B:l.00P 

1.00B:l.00P 

2P 

1.00B:1.3;P 

3.00B:l.00P 

4B 

1.00B:1.00P 
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lB 

lB 

2P 

2P 

0.50/1 0.44% 

-

0.15% 

2.96% 

0.74% 

0.30% 

0.59% 

0.44!'~ 

0.59% 

0.15% 

0.15% 

0.15% 

0.;0% 

0.;0% 



LOCALITY 245 continued 

Irr .. '!la t ure 
Ortha~bonites sp.(?) IF 

Reuschella 
horderleyensis 1B 

cf.Tyronella SPa of 
Uitchel1 1977 IF 

Leutestiina oeniki (?) 
lB 

Orbiculoidea SPa 1 

Inarticulates,gen. 
et sp.lndet. 4 

Calymene sp.(s.l.) 2.1 

Calymene SPa 
1ibrigena 0.1 

Fle:i:1cal:rrr.ene 
9aractaci 0.1 

ef.F.caractaei of - ,.. 'ilhlttington 1905 0.1 

ef .1.planimarr;1nat~ 
of ~Jh1ttlngton 1965 0.2 

cf.GravicalYcene 0.2 
Rraeco~ or Dean 1963a 

Brce~gerol1thus SPa 1.7 

B.sp.(Group 3-Dean 
1960) 0.2 

~.cf.n1cholsont of 
Dean 1962 0.1 

Isotellnlds,gen.et 
sp.1ndet. 0.2 

Platylichas SPa 0.2 

Kloucek1a ap1culata 0.1 

Brongniartella sp.(?)O.l 

Thoracic segments 0.2 

IP 

IB 

lF 

lE 
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O.15f~ 

0.15% 

O.Ol/~ 

O.Olr~ 

0.03~~ 

0.25% 

0.01% 

0.03% 

0.03% 

"' 



,-
LOCALITY 245 continued 

Tal1innella sp. 378 -" OY' ;;0 • i"J "' 

~uadrijugato!'ids 57 8.45~~ 

Hollinaceans 21 3.l1~G 

D110bella sp. 1 0.15% 
Sigmoopsid (?) 1 0.15~~ 

Smooth ostracodes 17 2.52% 
Tentaculites sp. 35 5.191~ 

.,I.ornatus 8 1.195~ 

99.96 

Cyclocyclopa A 8 

Cyclocyc1opa Al 4 
Cyclocyclopa B 2 

Cyclocyclopa J 17 

Cyclocycl opa J 1 " 5 

Pentagonocyclopa A 49 

Pentagonocyclopa A 
pluricolumnals 10 

Pentagonocyclopa F 3 

Pluricolumna1s 2 

Pinnate2 3 

Cirra1s 18 

Ramose bryozoan fragments 4 
Circular bryozoa 2 

Sheet-like encrusting 
bryozoan 1 

~ 0 ~ stoides sp. 
three pored plates) 7 

Lepidocoleus sp. 28 
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LOCALITY 245 continued 

Genera Nu::ber 35 Diversity Index 12.34 

Total Specimen Humber 120 

.. 

241 



LIJ.:iESTCNE BETVVEEN THE LOWER 
AND MIDDLE TUFFS OF THE LOVIER SOlml WEST 

CRAFNANT VOLCANIC OF 
LOCALITY 246 FORMATION BETY/S-Y -COED 

Skenidioides 
eostatu5 73B:51P:~ 1.43B:l.00P 0.04/1 19.37% 

Nieol el 1a aetoniae 
obesa 36B:49P:14A 1.00B:1.36p 0.29/1 16.06% 

Immature 
Nieolella sp. 1B: 4P 1.00B:4.00P 1.02% 

Rel~sehella sp. 30B:25P:6A 1.20B:l.00P 0.20/1 9.18~~ 

~.ef.horderle~ns1s 
of W1111ams 19 3 2P 2P 0.51% 

Serico1dea ap. 23B:19P:5A 1.21B:l.00P 0.22/1 7.14% 

seri~o1dea ap. 
~~hoDe]o~dea cf. 
a1Phr or Spje1dnaes 
1957 IB 1B 0.25% 

Immature 
Sericoidea ap. 2B: IP 2.00B:1.00P 0.51% 

Dalmanel1ids 19B:15P:2A 1.26B:1.00P 0.11/1 5.35% 

Immature 
dalmane11ids 5E: 4P 1.25B:1.00P 1.27% 

Da1roane1la ap. 2B 2B 0.51% 

Howellites sp. lB: lP 1.00B:1.00P 0.25% 

Orthambonites 
4.59% ces~a:ta 6B:17P:1A 1.00B:2.83P 0.06/1 

Doleror]h1s ap. 15B:14P 1.07B:1.00P 3 .82~~ 

Triplesiaceida 12B:10P:2A 1.20B:1.00P 0.16/1 3.57ro 

B1,cusp~n~ ef. 
spirifero!des of 
Williams 196,3 5P 5P 1.277'0 

Leptestiina oepiki 5B: 9P:2A 1.00B:l.80P 0.22/1 2.8OC~ 

P£2:t2~~ga cf. 
~1versa of 
Williams 1962 4B: 9P 1.00B:2.25P 2.29% 
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LOCALITY 246 continued 

Sowerbye11ids 6B: 4P 

Cremnorth1s perva 48: 3P 

Rhactorth1s crassa 2B: 4P 

Craniopsids 4 

Rugose strophomenids 3P 

Leptaena ap. 

cf.TYronella sp. 
ot M1tche11 1977 

2P 

2B 

Calymene ap.(s.l.) 5.3 

Flex1calymene aft. 
caractaci of 
Wh1tt1ngton 1965 0.2 

Flex1ca1ymene SPa 0.4 

Flexicalymene sp.A 0.2 

Calymenid 1ibr1genae 1.7 

Broeggero11thus ap. 1.1 

Broeggerollthus sp. 
(Group 3-Dean 1960) 0.4 

P1atyl1chas nodulosusO.l 

Platylichas sp. 

Bronsn1artella ap. 

B.cf.b1sulcata ot 
Dean 1961 

Proet1ds 

Thoracic segments 

ostracades 

0.1 

0.1 

1.9 

5 

Quadr1jugatorlda (?) 2 

Gastropods,gen.et 
sp.1ndet. 

Encrusting coral 

2 

2 
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1.50B: 1.00P 

1.33B:l.00P 

1.00B:2.00P 

3P 

2P 

2B 

1.53% 

1.02% 

1.02f~ 

1.02% 

0.76% 

0.51% 

0.08% 

0.10% 

0.43ro 

0.28% 

0.10% 

O.lW~ 

0.0.3% 

O.08r~ 

0.48~~ 

1.2'n6 

0.51% 

0.51% 

0.51% 

" 
a.' 

.. 



LOCALITY 246 continued 

Tentacnl1 tes sp. 31 7.9~~ 

99.97 

Cyclocyclopa A 26 

~c1ocyc1opa Al 8 

Cyclocyclopa E 4 

Cyclocyclopa F 7 

Cyclocyclopa J 10 

Cyclocyclopa K 12 

Cyclopentastellatopa A 5 

Cyclopentastellatopa B 1 

Pentagonocyc1opa A 39 

Pentagonocyc1opa A 
pluricolumnals 2 

Pentagonocyc1opa B 7 

Pluricolumna1s 6 

Cirrals 255 

Pinnatel 13 

P1nnate2 3 

Crinoid plates 20 

cf.Haplosphaeronis mult1tida 
ot Paul 1973 2 

D1plopor1te plates 20 

Ramose Bryozoan fragments 151 

Circular Bryozoa 5 

Coral fragments 13 

244 



LOCALITY 246 continued 

Lepidocoleus sp. 205 

Genera Number 31 

Total Specimen Number 150 

Diversity Index 11.79 
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LOCALITY 247 

LIMESTONE BETWEEN THE LOjnm 
AND MIDDLE TUFFS OF THE LOvlER 
CRAFNANT VOLCANIC FORMATION 

DOLGAM, 
'vVEST OF 

BETWS-Y-CCED 

Serj c91dea sp. 47B: 43P: lOA 1.09B: 1.OOP 0.21/1 14.93~;~ 

Ser1coidea ap. 
(cf'.Chonetoldea 
~ of' Spjeldnaes 
1957) 3B 

Immat.ure 
Ser1co1dea ap. 

Da1mane111ds 

Immature 
da1mane111ds 

Dalmanella ap. 

Howel11tes ap. 

Sken1J101des 
costatus 

Immature 
Sken1d101des Sp. 

Sowerbyell1ds 

Reu§chella sp. 

3P 

26B:37P:6A 

IB: 6p 

3B: lP 

2B: 1P 

44B:25P 

3B: 3P 

24B:3IP:6A 

28B: 20P:2A 

R.cf.horderleyens1s of W1I11ams 1963 lP 

R.cf.bor derleyens1s 
gndu1ata of' W1111ams 
1963 1B 

Or~hambon1tes 
yessata 3B:11P 

M1eolella aeton1ae 
gbesa 9B: 4P:3A 

Immature N1cq1ella ap.2P 

polerorth1s ap. 

Dolerorth1d 

7B: 3P 

IB 

Protozya ef.d1versa 
of W.illiams 1962 2B: BP 
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3B O. 7~/o 

3P - 0.7CJfo 

1.00B:1.42P 0.16/1 11.26% 

1.OOB:6.Cop 1.57% 

3.COB:1.00P 

2.00B:1.00P 

1.76B:l.OOP 

1.OOB:1.00P 

-
-

-

0.7t:f/o 

0.52% 

11.52% 

1.00B:l.29P 0.19/1 9.69% 

1.40B:1.00P 0.07/1 7.86% 

IP 

1B 0.26% 

1.OOB:3.66P -
2.25B:1.00P 0.33/1 3.14% 

2P - 0.52% 

2.33B:1.00P 

1B 

1.COB:4.00P 

- 1.83% 

2.09% 



LOCALITY 247 continued 

Leptest11na oep1k1 2B: 4P 

Cremnorth1s parve 1B: 2P:1A 

Leptaeng sp. 2P 

Rgactorth1s ap. lE 

Dlplonorth1s sP.(?) 1P 

ct.TYronella sp. ot 
141tche11 1977 lB 

Rugose strophomenid lP 

Craniopsids(?) 3 

Calymene sp.(s.l.) 10.0 

FlextcaJr"lmene eIT. 
caractasci ot 
Whittingtoh 1965 0.6 

Flexlcalymene ap. ' 0.7 

F1exica1ymene sP.A 0.3 

Calymene sp.11br1genae2.2 

Br2eggeroll~hus sp. 3.3 

0.3 

Elatylichas nodu1oaus 0.3 

Platyllche.s sp. 0.5 

Brongniartell@ sp. 0.1 

2e£a~inella cf. 
in:termedi!! of 
.Vh1tttngton 1965 0.1 

Proet1d' pygidium 0.1 

Meraspid trilobite, 
gen.et sp.indet. 0.1 

Thoracic segments 3.3 
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1.00B:2.00P 

1.00B:2.00P 0.50/1 

2P 

lB 

lP 

1B 

lP -

-

-

1.05% 

0.79% 

0.52% 

0.26% 

0.26% 

0.26% 

0.26% 

o. 79'7~ 

2.62% 

0.16% 

0.18% 

0.08% 

O.58~~ 

0.86% 

0.08% 

0.08% 

0.13~6 

0.03% 

0.03% 

0.0,3% 

0.03~~ 

0.86% 

'. " 
.,' 

. 

" 
" 



LOCALITY 247 continued 

Ostracodes (?) 2 
. 

0.52% ". 

Gastropods,gen.et 
sp.indet. 3 o. 7Cf,~ 
Encrusting coral 1 0.26r~ 

Tentaculites sp. 64 16.76% 

100.20 

Cyclocyc1opa A 30 

Cyclocyclopa A1 19 

Cyc1ocyclopa E 1 

Cyclocyclopa F 1 

Cyc1ocyc1 o~a J 13 

Cyclocyc1opa K 20 

Cyc1ocyc1opa K plurico1umnal 1 

Cyclopentagonopa C 1 

Cyc1opentastel1atopa A 2 

Cyc1opentaste11atopa B 1 

Pentagonocyc1opa A 41 

Pentagonocyclopa A 
pluricolumnals 2 

Pentagonocyclopa B 1 

Pentagonocyclopa C 1 

Balacrinus sp.p1ates 44 

Pluricolumna1s 11 

C1rrals 192 

P1nnate1 15 

Pinnate2 1 
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LOCALITY 247 continued 

Cystoid pore rnombs 9 

Ramose Bryozoan fragments 236 

Circular bryozoa 4 

Encrusting bryozoa 2 

Coral f'ragments 8 

Lepidocoleus sp.plates 249 

Genera Number 35 Diversity Index 13.26 

Total Specimen Number 150 
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LOCALITY 251 

BASE OF THE STRATIFIED FACIES 
OF THE TRANSITION GROUP (BEAVON 
1960) (TRANSITION GROUP = LLYN 

DINAS BRECCIAS -
BEAVON 1963) 

HAFODYDD­
a~ITHION 

NORTH EAST 
OF 

BEDOOELERT 

Da1mane11ids 61B: 34P: 32A 1.79B:1.00P 0.52/1 60.27% 

Immature 
da1mane111ds 

Howe11ites sp. 

H.cf.antiauior ot 
Wi11iams 1963 

lB: 3P 

14B: SP 

Dalmanella sp. 

BAncroftina sp. 

Sowerbye11ids 

Serlcoidea sp. 

Par~cr~nions sp. 

Craniopsids 

ct.Palaeoglossa sp. 
of Wi111ams 1974 

Brachiopod,gen.et 
sp.indet. 

Broeggero11thus sp. 

B.sp. (Group 3 -
Dean 1960) 

1B: 2P 

lE 

13 

2B 

lB 

2 

2 

3 

lB 

0.8 

0.1 

B.sp.(w1th long genal 
spine - ct.B. 0.8 
nicholsoni ot Dean 1962) 

~.ct.nighOlSOni ot 
Dean 19 2 0.1 

Kloucek1a sp. 0.2 

I.ap1cu1ata 0.7 

Immature Kloucekia sp.0.2 

Thoracic segments 0.3 
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1.00B:3.00P 

1.S0B:l.OOP 

1.OOB:2.00P 

lB 

lB 

2B 

1B 

lB 

-
1.94% 

9.0n~ 

1.30% 

0.65% 

0.65% 

1.30~1l 

0.6S% 

1.3~~ 

1.30% 

1.94% 

0.6S% 

O.S2~i~ 

O. 06]i~ 

0.52% 

0.06% 

0.13% 

0.19% 



LOCALITY 251 continued 

Thoracic segment(large) 0.1 O.06r~ 

Ostracodes 3 1. 94."i~ 

Quadrijugatorids 2 1. 30~~ 

Tallirmel18 sp. 6 3.89% 
B1va1ves,gen.et sp. 
indet. 3 1. 94~~ 

Nuculoids 3 1. 9!~/o 

S1milodonta sp. 4 2. 59r~ 

Gastropod,gen.et sp. 
indet. 1 o '"Se:;' .0 I~ 

TentaCtlli tes sp. 3 1.94% 

T.scal!'lrls 1 0.65% -
99.98 

Ramose Bryozoan fragments 4 

Circular Bryozoan 1 

Encrusting Bryozoa 2 

Genera Number 18 Diversity Index 8.18 

Total Specimen Number 150 
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LOCALITY 25lA 

BASE OF THE STRATIFIED 
FACIES OF 'lEE T~~SITION 
GROUP (BEAVON 1960) 

(TRANSITION GROUP = LLYN 
DINAS BRECCIAS BEAVON 

1963) 

HAFODYDDBRITHIO~ 
NORTH EAST OF 

BEDDGELERT 

Dalmanellids 53B:39P:2LA 1.36B:l.00P 0.40/1 61.67.r~ 

Immature 
da1mane11ids 2B 2B 1.67% 

Howell1tes SPa 9B: 4P 2.25B:l.00P 7.5o.t~ 

li.Cf.antlgu~Or of 
Wi1liams 19 3 lB lB 0.83% 

DSlmanella ap. 2B: IP 2.003:l.00P 1.67% 

Sowerbyellid lB: IP 1.OOB:l.OOP 0.83% 

Paracraniops sp. 3 

Cranlopsld 1 

cf.Pala.eoglo9~a sp. 
of Willians 1974 2 

~rgeggerolithus sp. 0.5 

B.sp.(Group 3-Dean 
196o} 0.2 

~.sp.(w1th long genal 
spines-cf.B.nicholsoni 
of Dean 1962) 0.3 

Kloucekla sp. 

K·ap1culata 

Thar acle segments 

Ostracode 

Quadrijugatorids 

Tallinne11a ap. 

Bivalves,gen.et 
sp.1ndet. 

Nuculoids 

0.3 

1 

2 

4 

5 
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1.67% 

0.42% 

0.17t;) 

0.25% 

0.33% 

0.83~o 

1.67"~ 

3.3310 

1.6-rlo 

4.17% 



LOCALITY 25LA continued 

Similodonta sp. 2 

Gastropods,gen.et 
sp.1ndet. 2 

Tentacu11tes sp. 5 

Ramose Bryozoan fragments 2 

C1rcular Bryozoa 2 

Genera Number 1.3 

Total Specimen ttumber 100 

253 

1.6-r~ 

1.6-r~ 

4.17% 

100.02 

Diversity Index 6.22 



HAFODYDDBRITHION :f 
UPPER GRIT nORTH EAST OF 

LOCALITY 252 ( GORLL \YYN GR IT ) BEDOOELERT 

Da1mane11ids 67B:42P:12A 1.6oB:1.00P 0.18/1 30.80% 

Immature 
da1mane11ids lOB: 7P 1.43B:1.00P 3.90% 
Da1mane11a ap. 3B 3B 1.17% 

12..cf'.lepta of' 
Bancro:t't 1945 2B: 1P 2.00B:l.OOP 0.78% 

Howel1i tes sp. 7B:, IP 7.00B:1.00P 2. 73~'~ 

li.Cf'.§tr1at~ of' 
Wi11iams 19 3 1B 1B 0.3~b 

Bancroft1na sP.(~) lB IB 0.39% 
Kjaerina sp. 3B:27P 1.00B:9.00P 10.53% 
lS.af'f'.jones,1 of' 
Bancroft 1929a 6p 6p 2..34% 
K.sp.(~) 5F 5P 1.95% 

Rost.:1~eJ.J.gla 
§parsa 6B:3P 2.00B:l.00P 2 • .34% 
cf'.Horderleyel1a sp. 5P 5P 1.95~~ 

cf'.Raf1nesguina sp. 4P 4P 1.56% 

Craniopsids . 
(Paracran10ps ap.?) 34 13.26% 
Macrocoe11a ap. 5B:29P 1.00B:5.80P 11.31% 

!.ct'.expansg of 
Wil1iams 19 3 6P 6p 2.3LQ~ 

D1north1§ ap. IB IB - 0.39% 

B.:oegger01i thus sp. 1.S 0.587~ 

B.sp.(Group 2'1-
Dean 1960) 0.2 0.08% 

Isotelin1d pygidium 0.1 0.04% 

Isotelin1d thoracic 
segment 0.1 0.04% 
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LOCALITY 252 continued 

Isotelinid 1ibrigenaeO.2 0.O8~~ 

Immature Illaenus sp. 
pygidium 0.1 0.04% 

Thoracic segments 0.2 0.08~~ 

Quadrljugatorlds 2 0.78~ 

Tallinnella sp. 8 3.12% 
Bellerophontids 4 1.56% 
C:{rtoll tes sp. 2 O. 78~~ 
tophospirids ? 3 1.17~~ 

Gastropods,gen.et 
sp.lndet. 2 0.78'/0 
Orthoceras ap. 5 1.95~~ 
Bivalve,gen.ct s.p. 
1ndet. 1 0.39flo 

Tentaculi tes sp. 1 O • .39'~ 

100.03 

Cyc1ocyc1opa A 39 
Cyc1ocyclopa A1 18 
c'yc1ocyclcpa G 42 
Cyc1ocyclopa G1 15 
Cyclocyclope H 3 

Cyc1opentagonopa A 7 
Cyclopentagonopa B 1 

C1rra15 24 
Pinnatel 3 
Plur1columnal 1 

Ramose Bryozoan fragments 2 

Circular Bryozoa 4 
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LOCALITY 252 continued 

Genera Numcer 22 Diversity Index 9.08 

Total Specimen NQIDber 200 
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LOCALITY 252A 
UFFER GRIT 

(GORLLWYN GRIT) 

HAFODYDDBRITHION 
NORTH EAST 
BEDOOELERT 

Dalmanellids 49B:27P:5A 

Immature 
dalmanellids 

Dalmanella sp. 

Howellites sp. 

H.ef'.striata of' 
Wil1iams 19b3 

Maerocoe11a ap. 

M.et.expansa of' 
Wi1liams 1963 

Kjaerina sp. 

i,.al"f'.jonesi of' 
Bancrof't 1929a 

Rostricellula 
sparsa 

Horderleyella sp. 

cf.Raf1nesgu1na sp. 

Craniops1ds 
(Paracran1ops sp.) 

Broeggero11thus sp. 

~.sp.(Group 21-
Dean 1960) 

Isote1inid thoracic 
segments 

Thoracic segment 

Quadr1jugator1d 

Tall1nna Us sp. 

Gastropod, gen. et 
sp.1odet. 

Bellerophont1d 

4B: IP 

lB: lP 

~: 2P 

2B 

2B:19B 

Bp 

2B: 21P 

2P 

9B: 6P 

313: 2P 

IP 

22 

0.9 

0.1 

0.3 

0.1 

1 

6 

1 

1 
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1.81B:1.00P 0.10/1 31.32% 

4.00B:l.OOP 2.32to 

1.00B:l.00P 0.58to 

2.COB:l.00P 2.32% 

2B 1.16ro 

1.00B:9.50P 11.02% 

BP 4.614% 

I.COB:IO.50P 12.18% 

2P 1.16% 

1.50B:l.00P 5.22% 

1.50B:1.00P 1. 7L5~ 

1P 0.5B% 

12.76% 

0.52% 

0.O6~& 

0.17% 

0.06% 

0.5816 

3.48% 

0.5Bio 

0.58% 



LOCALITY 252A 

Q:ilrtolites sp. 4 2.32% 
Lopbospirids (?) 5 2. 907~ 

Orthoceras sp. 1 0.58% 
Tentaculites sp. 2 1.16% 

99.99 

Cyclocyclopa A 28 

Cyclocyclopa Al 5 

Cycloeyclopa G 53 
Cyclocyclopa G1 12 

Cyc1ocyclopa H 1 

Cyclopentagonopa A 4 

Cirrals 15 

Pinnatel 6 

Ramose Bryozoan fragment 1 

Circular Bryozoan 1 

Genera Number 18 Diversity Index 8.02 

Total Specimen Number 100 
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LOCALITY 255 GORLL'NYN SLATE EAST OF MOEL HEBOG 

Sowerbye11ids 23B:17P:5A 1.35B:l.00P 0.22/1 57.03% 

Dalmanel11ds 4B: 3P 1.33B:l.OOP 8.15~~ 

0nniells sp. lB: 2P 1.00B:2.00P 4.07ro 

Howellites sp.(?) IB 1B 2.04% 

Kjaerina sP.(?} 2P 2P 4.07% 

Horderleyella sp.(?) lB lB 2.04% 

Orth1ds,gen.et sp. 
4.07% 1ndet. 2B 2B 

Broeggero11thus ap. 1.3 2.65% 

11.cr.br~egger! of 
Dean 19 0 0.1 0.20% 

~.sp.(Group 2-Dean 
0.61% 1960) 0.3 -

Parabaslllcus powls1 0.3 0.61% 

Isote1in1d I1brlgenae 0.2 - - 0.41% 

Isote11n1d thoracio 
segments 0.7 1.h3% 

Calymene sp.(s.l.) 0.3 - 0.61% 

Flex1ca1ymene sp. 0.1 - - 0.20% ' 

Thoracic segments 0.8 1.63% 

Gastro~ods,gen.et 
L~.07% sp.1ndet. 2 

Ten:ta!&tll~~es sp. .3 - 6.11% 

100.00 

Cyclocyc1opa A 5 

Cyclocyclopa Al 2 

C:yelocyc1opa. J 7 

Cyclocyc1opa J 1. 5 

Cycl QC ye lopa L 2 
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LOCALITY 255 continued 

• Cyclopentagonopa C 1 

Cyclopentagonopa D 4 

Pentagonocyclopa A 1 

Pentagonocyclopa B 2 

Pentagonopentagonopa A 2 

Pentagonopentagonopa D 1 

Pluricolumnals 3 

P1nDate1 6 

Pinnate2 1 

Echinoderm plates 2 

Ramose Bryozoan fragments 6 

Genera Number 12 Diversity Index 7.02 

Total Specimen Number 60 
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LOCALITY 256 GORLLWYN SLATE 

Sowerbyel1ids 10B:7P:2A 

Dalmanelllds 2B:IP 

Craniopsid 1 

Broeggero11tgu8 sp. 0.7 

Trinuc1eids 0.3 

Qalymene sp.(s.l.) 0.2 

Psrabas111cus sp. 0.1 

Isotelinid 
librigenae 0.3 

Brongniartella sP.( '1) 0.2 

Thoracic segments 0.3 

Tentaculites sp. 1 

Cyelocyclopa A 4 

Cyclocyclopa Al 1 

Cyclocyclopa J 5 

Cyclocyclopa J 1 3 

Cyclopentagonopa C 2 

Pentagonopentagonopa A 1 

Cirrals 7 

PInnatel 2 

Plurlco1.umnal 1 

Ramose Bryoaoan fragments 6 

Genera Number- 10 

Total apecImen Number 50 
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WEST OF PONT CERIG 
RHWYDWR.SOUTH EAST 
OF IlOEL HEBOG 

1.43B:l.OOP 0.20/1 66.30% 

2.00B:l.OOP 11.05% 

5.52% 

3.87'10 

1.66% 

- - 1.10% 

- - 0.55% 

- l.66~~ 

1.10% 

1.66% 

- 5.52% 

99.99 

Diversity Index 7.67 



LOCALITY LCYll GLANRAFON BEDS 

Sowerbyellids 17B:3P:5A 

Bicusp1na 
spir1fero1des 8B:14P:LA 

Trip1esiaceids l5B:10P 

Rafinesguina sp. 4B:10P 

Macrocoelia cf. 
expansa of 
Wi11iams 1963 2P 

D1northis ap. 6B:7P:1A 

~.berwynensis 2P 

Dalmane11ids LA 

Immature 
da1mane111ds 1B:1P 

Da1manella sp. 1P 

Leptaena sp. 1B 

Strophomen1d,gen.et 
sp .1ndet • 1P 

Lingulella sp. 1 

Craniops1d 
(L1ngulapho1is sp.?) 1 

lnart1culate,gen.et 
sp.1ndet. 1 

Broeggero11thus sp. 0.4 

~1oucekia sp.11brigenaO.1 

Proetid 1ibrigena 0.1 

Thoracic segments 0.3 

Ho111naceans 5 

Tallinnella sp. 4 

S!sm~bo.~1~ sp.(?) 1 
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LLYNAU CERRIG Y MYLLT 
EAST OF 

BEDDJELERT 

5.67B:l.00P 0.29/1 23.18% 

1.00B:1.75P 0.07/1 15.81% 

1.50B:1.00P - ~5.e1% 

1.00B:2.50P 10.54% 

2P - 2.11% 

1.00B:1.17P 0.14/1 8.43~ 

2P 2.11% 

- 1.05% 

1.COB:l.00P 1.05% 

lP 1.05% 

IB - 1.05% 

1P - 1.05% . , 
1.05% 

1.051~ 

1.05% 

0.4$ 

0.11% 

0.11% 

0.327~ 

5.27% 

4.21'~ 

1.05% 



LOCALITY LCYM continued 

Coral 1 1.O5~~ 

99.98 

Cyclocyclopa A 17 

Cyclocyclopa Al 4 

Cyclocyclopa G 1 

Cyclopentagonopa A 12 

Cyclopentagonopa C 13 

Pentagonocyclopa A 2 

Pentagonocyclopa B 2 

Cirrals 25 

Pinnatel 5 

pinnate2 4 

Pluricolumnal 1 

Ramose Bryozoan :fragment s 28 

Encrusting Bryozoan 1 

Lep1docoleus ap.(?) 1 

Genera Number 19 Diversity Index 9.52 

Total Specimen Number 40 
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FIG. 6.3 THE MAJOR GENERIC INTERGRADATIONS 

KEY 

t·\}:.i.~t:~:1 SANDS 

~ SILTS 

~% MUDS 
~f~ 

BETWEEN THE SNOWDON BENTHIC -----------------------
MARINE COMMUNITIES AND THEIR 
LITHOLOGIC CONTROLS 

fI=T1 CALCAREOUS SEDIMENTS o OF DIFFERENT GRADES 

THE THICKNESSES OF THE INTERGRADATION LINES REFLECT 
THE DEGREE OF INTERGRADATION - THE THINNEST LINES 

INDICATE RELATIVELY MINOR (RARE) INTERGRADAT ION 
WHEREAS THE THICKER THE LINE BECOMES, THE 
GREATER RELATIVE DEGREE .OF INTERGRADATION IS 
IMPLIED. 

T e illustrated com.unity se uencc , from the Dinor-:"'_i~ com.1.mity to the Scricoi - a 

commlmity , is relatively well defined and appears to be pl'imaril controlled by 

tLe sedi'. ent grade , which , in turn , partly reflects the overall "energy of the 

environment ". However , one should not immediately assume that such a sequence 

necessarily implies changes in water depth . 

The exact placemer..t of 1-ho :Ticololla coml iu...~i ty within this proposed scheme 

is not totally clear , as this com,unity seems primarily related to sedi ment composition 

(calcareous) rather than sediment frade, and for this reason the Nicolella community is 

of::set in the above diagram, the larger size Ol the "box" indicating a greater range i n 

sediment grade . The greatest il tergradation into the lJicolella community stems from the 

dalmanellid - sowerbyellid "mega "community , which possibly indicates an original 

i nt imate spatial associa~ion between the two communities . As the Nicolella community 

possesses greater average diversity indices ( > 10 suggestive of offshore conditions 

- Brets~y & Lorenz 1970), placement between the dalmanellid - sowerbyellid 

"mega "community and the Sericoidea community seems most suitable . 

-------------------------------------------------...;....--------------------------------------------------- ----
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(BASED ON THE EXPOSED SEQUENCE ON THE NOR THERN LIMB 
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(ADAPTED FROM THE GEOLOGICAL SURVEY OF 
GREAT BRITAIN, SPECIAL SHEET SH. 75 BETWS -Y-COED 
• CAPEL CURIG 1: 25000, 1976) 
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GENERAL GEOLOGICAL MAP OF PART OF THE AREA TO THE EAST 
OF BEDDGELERT TO SHOW THE SAMPLED FOSSILIFEROUS LOCALITIES MAP 6 
AND THEIR STRATfGRAPHICAL RELATIONSHIPS 
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