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F i g u r e 1. L o n g i t u d i n a l s e c t i o n through the d i s t a l p a r t 
of an autozooecium i n a recent h o r n e r i d cyclostome 
showing the nature of the r e l a t i o n s h i p between 
s o f t and s k e l e t a l t i s s u e s . 
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Figure 2. L o n g i t u d i n a l s e c t i o n showing the s k e l e t a l 
morphology of a basal diaphragm i n a trepostome. 
S k e l e t a l laminae of the diaphragm are o r a l l y 
f l e x e d a t the j u n c t i o n w i t h the v e r t i c a l 
i n t e r z o o e c i a l w a l l s and are continuous w i t h 
laminae l i n i n g i n t e r z o o e c i a l w a l l s d i s t a l t o 
them. The r e l a t i v e thicknesses of the u n i t 
comprising the basal diaphragm and i n t e r z o o e c i a l 
w a l l s i s shown. The thickness of the u n i t a t a' 
i s considerably greater than at a , because t h e r e 
i s an increase i n the number of laminae comprising 
the u n i t w i t h i n i n t e r z o o e c i a l w a l l s as new laminae 
are i n t e r c a l a t e d between those comprising the 
basal diaphragm. 
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F i g u r e 3. L o n g i t u d i n a l s e c t i o n showing how the progressive 
m o d i f i c a t i o n of laminae d e p o s i t i o n leads t o the 
development of a type A s t y l e t , (see t e x t p.45) 
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F i g u r e 4. L o n g i t u d i n a l s e c t i o n showing how the progressive 
m o d i f i c a t i o n of laminae d e p o s i t i o n leads t o the 
development of a type B s t y l e t , (see t e x t p.46) 
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Figure 5. L o n g i t u d i n a l s e c t i o n showing how the progressive 
m o d i f i c a t i o n of laminae d e p o s i t i o n leads t o the 
development of a type C s t y l e t , (see t e x t p.46) 
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Branching types i n cryptostomes 

B i f u r c a t i o n of a primary branch; the budding 
a x i s of a branch dichotomises a t the growth 
t i p and two daughter branches are developed 
d i v e r g i n g at acute angles. 

L a t e r a l branch development: a l a t e r a l branch 
developes on the surface of a mature stem. 
The exozone w a l l of the parent branch i s 
completed before the l a t e r a l branch begins t 
develop. 
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Figure 7. Diagram t o show the morphological characters 
measured on cryptostomes i n the present study. 
( For explanation of characters see t e x t pp.64-66) 
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F i g u r e 8. L o n g i t u d i n a l s e c t i o n t h r o u g h t h e growth t i p of a 

c o l o n y of Rhabdomeson showing t h e r e l a t i o n s h i p 

between s o f t and s k e l e t a l t i s s u e s r e f e r r e d t o i n 

t h e t e x t , ( s e e p.69) 
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F i g u r e 9. L o n g i t u d i n a l s e c t i o n t h r o u g h a c o l o n y o f 
Rhabdomeson r h o m b i f e r a . The exozone w a l l o f t h e 
p a r e n t b r a n c h was complete b e f o r e t h e l a t e r a l 
b r a n c h had begun t o develop. The i l l u s t r a t i o n 
shows t h a t a new a x i a l c y l i n d e r was developed w i t h 
t h e g r o w t h o f a l a t e r a l b r a n c h and was unconnected 
t o t h e a x i a l c y l i n d e r o f t h e p a r e n t b r a n c h . 
ABHR 234. A r n s b e r g i a n , s h a l e s above t h e Main 
Limestone, H u r s t , N. Y o r k s h i r e . 
(Bar Scale=lmm) 





F i g u r e 10. Budding i n Rhabdomeson g r a c i l i s ( P h i l l i p s ) 

I n l o n g i t u d i n a l s e c t i o n beyond t h e a x i a l c y l i n d e r 

(a) A n n u l a r Budding: a marked b i l a t e r a l symmetry 
i s e v i d e n t as a u t o z o o e c i a a r e budded i n s i n g l e 
a l t e r n a t e t r a n s v e r s e p lanes about t h e a x i a l 
c y l i n d e r . 
(b) S p i r a l Budding: no b i l a t e r a l symmetry i s 
e v i d e n t s i n c e a u t o z o o e c i a a r e budded i n a low 
s p i r e about t h e a x i a l c y l i n d e r . 
ABHR 212 and ABHR 214. Both A r n s b e r g i a n , s h a l e s 
above t h e Main Limestone, H u r s t , N. Y o r k s h i r e . 
(Bar Scale=lmm) 
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F i g u r e 11. Budding i n Rhabdomeson g r a c i l i s ( P h i l l i p s ) 

I n t r a n s v e r s e s e c t i o n 

(a) A n n u l a r Budding: s u c c e s s i v e t i e r s o f 
a l t e r n a t e l y budded a u t o z o o e c i a a r e seen around 
t h e a x i a l c y l i n d e r . Each t i e r i s composed o f 
z o o e c i a l t u b e s o f u n i f o r m s i z e and r e p r e s e n t 
s u c c e s s i v e a l t e r n a t e t r a n s v e r s e rows o f budded 
a u t o z o o e c i a . 
(b) S p i r a l Budding: no t i e r i n g i s developed. 
The s m a l l e s t tube l i e s a d j a c e n t t o t h e a x i a l 
c y l i n d e r , subsequent zo o e c i a i n c r e a s e i n s i z e 
around t h e zoarium o v e r l a p p i n g a l t e r n a t e l y 
w i t h t h o s e a d j a c e n t t o t h e a x i s s p i r a l i n g 
outwards u n t i l t h e l a r g e s t i n a s e c t i o n opens 
o n t o t h e z o a r i a l s u r f a c e . 
ABHR 209 and ABHR 207. Both A r n s b e r g i a n , s h a l e s 
above t h e Main Limestone, H u r s t , N. Y o r k s h i r e . 
(Bar Scale=lmm) 
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F i g u r e 12. Rhabdomeson g r a c i l i s ( P h i l l i p s ) 

Diagrams showing t h e v a r i a t i o n i n t h e morphology and 
d i s t r i b u t i o n o f s t y l e t s on t h e z o a r i a l s u r f a c e . 

(a) A s i n g l e l a r g e t y p e A s t y l e t i s s i t u a t e d 
c l o s e t o t h e d i s t a l e x t r e m i t y o f each 
a u t o z o o e c i a l a p e r t u r e . 

(b) Two s t y l e t s a r e s i t u a t e d a l o n g t h e median p l a n e 
o f i n t e r a p e r t u r a l w a l l s . A s i n g l e t y p e A s t y l e t 
i s s i t u a t e d c l o s e t o t h e d i s t a l e x t r e m e t y o f 
each a u t o z o o e c i a l a p e r t u r e , and a s i n g l e t y p e 
B s t y l e t i s s i t u a t e d c l o s e t o t h e p r o x i m a l 
e x t r e m i t y o f each a p e r t u r e . 

(c-e) A s i n g l e l a r g e t y p e A s t y l e t i s s i t u a t e d 
c l o s e t o t h e d i s t a l e x t r e m i t y o f each 
a u t o z o o e c i a l a p e r t u r e , and one or more t y p e B 
or C s t y l e t s a r e s i t u a t e d d i s t a l l y t o t h e 
t y p e A s t y l e t a l o n g t h e median p l a n e o f 
i n t e r a p e r t u r a l w a l l s between a p e r t u r e s i n t h e 
same l o n g i t u d i n a l row. 

( f ) A s i n g l e l a r g e t y p e A s t y l e t i s s i t u a t e d c l o s e 
t o t h e d i s t a l e x t r e m i t y o f each a u t o z o o e c i a l 
a p e r t u r e and v e r y s m a l l c l o s e l y spaced t y p e C 
s t y l e t s cover t h e i n t e r v e i n i n g i n t e r a p e r t u r a l 
w a l l s . 
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F i g u r e 13. Rhabdomeson g r a c i l i s ( P h i l l i p s ) 

L o n g i t u d i n a l s e c t i o n t h r o u g h t h e a x i a l c y l i n d e r ; 
a l s o showing t h e p r o m i n e n t s u p e r i o r hemisepta, one 
b e i n g s i t u a t e d a t t h e base o f t h e exozone r e g i o n i n 
each a u t o z o o e c i a l t u b e . HM D.103. B r i g a n t i a n , Lower 
Limestone Group, Hosie Limestone, H a i r m y r e s , 
E. K i l b r i d e . 
(Bar Scale-lmm) 





F i g u r e 14. Rhabdomeson g r a c i l i s ( P h i l l i p s ) 

L o n g i t u d i n a l s e c t i o n t h r o u g h t h e a x i a l c y l i n d e r . 
ABHR 205. A r n s b e r g i a n , s h a l e s above t h e Main Limestone, 
H u r s t , N . Y o r k s h i r e . 
(Bar Scale=lmm) 





F i g u r e 15. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

Z o a r i a l s u r f a c e d e t a i l showing t h e v a r i a t i o n i n 
a p e r t u r a l dimensions on o p p o s i t e f a c e s o f a zoarium. 
HM D.108. B r i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, H a i r m y r e s , E. K i l b r i d e . 
(Bar Scale=lmm) 
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F i g u r e 16. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

G r a p h i c a l r e p r e s e n t a t i o n o f t h e v a r i a t i o n i n 
L o n g i t u d i n a l A u t o z o o e c i a l A p e r t u r a l Diameter (ADl) 
around a zo a r i u m . 
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Figure 17. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

Graphical r e p r e s e n t a t i o n of the v a r i a t i o n i n Transverse 
Autozooecial A p e r t u r a l Diameter (AD2) around a zoarium. 
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Figure 18. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

Graphical r e p r e s e n t a t i o n of the v a r i a t i o n i n 
L o n g i t u d i n a l I n t e r a p e r t u r a l Wall Thickness (IWT1) 
around a zoarium. 
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Figure 19. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

Graphical r e p r e s e n t a t i o n of the v a r i a t i o n i n Transverse 
I n t e r a p e r t u r a l Wall Thickness (IWT2) around a zoarium. 
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Figure 20. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

Graphical r e p r e s e n t a t i o n of the v a r i a t i o n i n the number 
of s t y l e t s i n a s i n g l e row around autozooecial apertures 
i n adjacent l o n g i t u d i n a l rows i n a colony. 
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Figure 21. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

Transverse s e c t i o n . ABHR 232. Arnsbergian, shales 
above the Main Limestone, Hurst, N. Y o r k s h i r e . 
(Bar Scale=lmm) 





Figure 22. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

L o n g i t u d i n a l sections through the a x i a l c y l i n d e r 
showing the v a r i a t i o n i n the angle of divergence 
of autozooecia on opposite sides of the c y l i n d e r 
i n two colony fragments. On the l e f t hand side of 
the c y l i n d e r on both specimens t h e r e i s a gradual 
increase i n the angle of divergence of the d i s t a l 
walls of autozooecia compared t o a gradual decrease 
i n the angle of divergence i n the d i s t a l w a l l s on 
the r i g h t hand side. Consequently a p e r t u r a l 
dimensions are much l a r g e r on the r i g h t hand side. 
ABHR 227 and 229. Both Arnsbergian, 
shales above the Main Limestone, Hurst, N. Yor k s h i r e . 
(Bar Scale-lmm) 





Figure 23. Rhombopora s i m i l i s ( P h i l l i p s ) 

Transverse s e c t i o n . ABHR 245 and ABHR 244. Both 
Arnsbergian, shales above the Main Limestone, H u r s t , 
N. Yo r k s h i r e . 
(Bar Scale=lmm) 





Figure 24. Rhombopora s i m i l i s ( P h i l l i p s ) 

L o n g i t u d i n a l s e c t i o n . ABHR 238. Arnsbergian, shales 
above the Main Limestone, Hurst, N. Yo r k s h i r e . 
(Bar 5cale=lmm) 





F i g u r e 25. Rhombopora s i m i l i s ( P h i l l i p s ) 

L o n g i t u d i n a l s e c t i o n . ABHR 239. A r n s b e r g i a n , s h a l e s 

above the Main L i m e s t o n e , H u r s t , N. Y o r k s h i r e . 

( B a r Scale=lmm) 





F i g u r e 26. S k e l e t a l S t r u c t u r e of F e n e s t r a t e B r y o z o a 

T a n g e n t i a l s e c t i o n . The a u t o z o o e c i a l chambers 
a d j a c e n t t o t h e d i s s e p i m e n t a r e s l i g h t l y d i s t o r t e d . 
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F i g u r e 27. S k e l e t a l S t r u c t u r e of F e n e s t r a t e B ryoz 

(a) L o n g i t u d i n a l s e c t i o n . 

(b) T r a n s v e r s e s e c t i o n . 
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F i g u r e 28. S k e l e t a l Growth of F e n e s t r a t e Bryozoa 

L o n g i t u d i n a l s e c t i o n showing t h e o p e r a t i o n of t h e 

co n v e y o r b e l t p r i n c i p l e i n s k e l e t a l f o r m a t i o n , 

( s e e t e x t pp.119-120.) 
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F i g u r e 29. Diagram t o show t h e t h r e e o r i e n t a t e d s e c t i o n s 

u t i l i s e d i n t h e d e s c r i p t i o n o f i n t e r n a l 

m o r p h o l o g i c a l d e t a i l s o f f e n e s t r a t e s i n t h e 

p r e s e n t s t u d y . 
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F i g u r e 30. Diagram t o show t h e m o r p h o l o g i c a l c h a r a c t e r s 

measured on f e n e s t e l l i d and p o l y p o r i d 

f e n e s t r a t e s i n t h e p r e s e n t s t u d y . 

( F o r e x p l a n a t i o n o f c h a r a c t e r s s e e t e x t 

pp. 138-140) 
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F i g u r e 31. F e n e s t e l l a b i c e l l u l a t a E t h e r i d g e , J u n . 

O b v e r s e s u r f a c e d e t a i l . ABP 143. A s b i a n , A l s t o n 
Group, F i f t h L i m e s t o n e , Penruddock, N r P e n r i t h , 
C u m b r i a . 
(B a r Scale=lmm) 



1 0 0 I. i 
m a i 

> r 
1 

i 
9 

! 1 
>S.. i. • v » r ' > - ^ S t i 

V 



F i g u r e 32. F e n e s t e l l a b i c e l l u l a t a E t h e r i d g e , J u n . 

O b v e rse s u r f a c e d e t a i l . ABP 157. A s b i a n , A l s t o n 

Group, F i f t h L i m e s t o n e , Penruddock, N r P e n r i t h , 

C umbria. 

(Bar Scale=lmm) 
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F i g u r e 33. F e n e s t e l l a b i c e l l u l a t a E t h e r i d g e , J u n . 

Reverse s u r f a c e d e t a i l . ABP 133. A s b i a n , A l s t o n 
Group, F i f t h Limestone, Penruddock, N r P e n r i t h , 
Cumbria. 

(Bar Scale=lmm) 
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F i g u r e 34. F e n e s t e l l a i v a n o v i Shulga-Nesterenko 

Obverse s u r f a c e d e t a i l ; a l s o showing t h e h o u r - g l a s s 
shape of f e n e s t r u l e s . ABCL 16. A s b i a n , C a l p Shale-
Upper Limestone, C a r r i e d Lough. 
(Bar Scale=-lmm) 
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F i g u r e 35. F e n e s t e l l a i v a n o v i Shulga-Nesterenko 

(a) Obverse s u r f a c e d e t a i l - a l s o showing some p o o r l y 
p r e s e r v e d d e n t i c u l a t e d a u t o z o o e c i a l a p e r t u r e s . 
ABHR 19. A r n s b e r g i a n , s h a l e s above t h e Main 
Limestone, H u r s t , N. Y o r k s h i r e . 
(Bar Scale=lmm) 

(b) D e t a i l o f a d e n t i c u l a t e d a u t o z o o e c i a l a p e r t u r e 
and i t s p u s t u l o s e p e r i s t o m e . 
(Bar Seale=0.1mm) 
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F i g u r e 36. F e n e s t e l l a f r u t e x McCoy 

Obverse s u r f a c e d e t a i l . NH G.155.63-2. A s b i a n , Lower 
Limestone Group, Redesdale I r o n s t o n e Shale, R i d s d a l e , 
Northumberla nd. 
(Bar Scale=linm) 
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F i g u r e 37. F e n e s t e l l a f r u t e x McCoy 

Obverse s u r f a c e d e t a i l . ABP 159. A s b i a n , A l s t o n 
Group, F i f t h Limestone, Penruddock, N r P e n r i t h , , 
Cumbria. 
(Bar Scale=lmm) 
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F i g u r e 38. F e n e s t e l l a f r u t e x McCoy 

Reverse s u r f a c e d e t a i l . ABP 175. A s b i a n , A l s t o n 
Group, Penruddock, N r P e n r i t h , Cumbria. 
(Bar Scale=lmm) 
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F i g u r e 39. F e n e s t e l l a f r u t e x McCoy 

Reverse s u r f a c e d e t a i l . ABP 184. A s b i a n , A l s t o n 
Group, F i f t h Limestone, Penruddock, N r P e n r i t h , 
Cumbr i a . 
(Bar Scale=lmm) 
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F i g u r e 40. F e n e s t e l l a m u l t i s p i n o s a U l r i c h 

Obverse s u r f a c e d e t a i l . ABHR 10. A r n s b e r g i a n , s h a l e s 
above t h e Main Limestone, H u r s t , N. Y o r k s h i r e . 
(Bar Scale=lmm) 
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Figure 41. Fenestella t u b e r c u l o - c a r i n a t a Etheridge,Jun. 

Obverse surface d e t a i l . HM D44-1. B r i g a n t i a n . Lower 
Limestone Group, Roughwood, B e i t h . 
(Bar Scale^-lmm) 
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Figure 42. Fenestella t u b e r c u l o - c a r i n a t a Etheridge,Jun. 

Obverse surface d e t a i l . HM D.44-2. Brigantian,Lower 
Limestone Group, Roughwood, B e i t h . 
(Bar Scale-lmm) 
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Figure 43. Fenestella plebeia McCoy 

Obverse surface d e t a i l . BOM GWS+0.12. B r i g a n t i a n , 
Carboniferous Limestone, Halkyn Mountain / Clwyd. 
(Bar Scale=lmm) 
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Figure 44. Fenes t e l l a plebeia McCoy 

Obverse surface d e t a i l . BOM 229. B r i g a n t i a n , 
Carboniferous Limestone, Halkyn Mountain, Clwyd. 
(Bar Scale=lmm) 
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Figure 45. Fenestella plebeia McCoy 

Reverse surface d e t a i l . BOM 221. B r i g a n t i a n , 
Carboniferous Limestone, Halkyn Mountain, N r F l i n t , 
Clwyd. 
(Bar Scale=lmm) 
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Figure 46. Fe n e s t e l l a p o l y p o r a t a ( P h i l l i p s ) 
Obverse surface d e t a i l . ABHR 30. Arnsbergian, shales 
above the Main Limestone, Hurst, N. Y o r k s h i r e . 
(Bar Scale=lmm) 
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Figure 47. Fe n e s t e l l a p o l y p o r a t a ( P h i l l i p s ) 

Obverse surface d e t a i l . ABMG 28 . B r i g a n t i a n , Hardraw 
Shales, M i l l G i l l , Askrigg, N. Y o r k s h i r e . 
(Bar Scalei=lmm) 
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Figure 48. Fenestella p o l y p o r a t a ( P h i l l i p s ) 

Autozooecial chamber bases. BOM 25-09-172. Asbian?, 
Carboniferous Limestone, Castleton, Derbyshire. 
(Bar Scale=lmm) 
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F i g u r e 49. M i n i l y a plummerae(Moore) 

Obverse s u r f a c e d e t a i l . ABP 135. A s b i a n , A l s t o n 
Group, Penruddock, N r P e n r i t h , Cumbria. 
(Bar Scale=lmm) 
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F i g u r e 50. M i n i l y a n o d u l o s a ( P h i l l i p s ) 

Obverse s u r f a c e d e t a i l . ABP 153. A s b i a n , A l s t o n Group, 
Penruddock, N r P e n r i t h . Cumbria. 
(Bar Scale=lmm) 
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F i g u r e 51. Hemitrypa h i b e r n i c a McCoy 

L o n g i t u d i n a l s e c t i o n showing i n t e r n a l s k e l e t a l 
deta i l s . 
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F i g u r e 52. Hemitrypa h i b e r n i c a McCoy 

Tr a n s v e r s e s e c t i o n showing i n t e r n a l s k e l e t a l 
deta i l s . 
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F i g u r e 53. Hemitrypa h i b e r n i c a McCoy 

T a n g e n t i a l s e c t i o n showing i n t e r n a l s k e l e t a l d e t a i l s 
o f t h e s u p e r s t r u c t u r e . 
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F i g u r e 54. Hemitrypa h i b e r n i c a McCoy 

Obverse s u r f a c e d e t a i l ; a l s o showing t h e s u p e r s t r u c t u r e 
i n p l a c e above t h e f e n e s t e l l i d meshwork. A p e r f o r a t i o n 
i n t h e s u p e r s t r u c t u r e i s s i t u a t e d above each 
a u t o z o o e c i a l a p e r t u r e . ABP 100. A s b i a n , A l s t o n Group, 
Penruddock, N r P e n r i t h , Cumbria. 
(Bar Scale=lmm) 
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F i g u r e 55. D i p l o p o r a r i a m a r g i n a l i s ( Y o u n g and Young) 

Obverse s u r f a c e d e t a i l . Both specimens ELM D.122. 
B r i g a n t i a n , Lower Limestone Group, Hosie Limestone, 
H a i r m y r e s , E. K i l b r i d e . 
(Bar Scale-lmm) 



\ 

• 

! 

) 
i 

• 

j 
i 

i 

* • 

/ 



F i g u r e 56. D i p l o p o r a r i a m a r g i n a l i s ( Y o u n g and Young) 

Reverse s u r f a c e d e t a i l . HM D.122. B r i g a n t i a n , Lower 
Limestone Group, Hosie Limestone, H a i r m y r e s , , 
E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 57. Colony Form i n Penniretepora 

(a) Pinnate z o a r i a : w i t h only 1:2 minor l a t e r a l 
branches developed from the Mainstem ( 1 ) . 

(b) Bipinnate z o a r i a : i n a d d i t i o n t o 1:2 minor 
l a t e r a l branches, widely spaced 2:1 primary 
branches are developed along the Mainstem. 
These have minor branches (2:2) of t h e i r 
own. 

(c) T r i p i n n a t e z o a r i a : some of the 2:2 minor 
l a t e r a l branches have small s h o r t l a t e r a l 
branches of t h e i r own. 
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Figure 58. Diagram t o show the morphological characters 
measured on Penniretepora i n the present study. 
(For explanation of characters see t e x t pp. 
261 -26 3 ) 
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Figure 59. Penniretepora s t e l l i p o r a ( Y o u n g and Young) 

Obverse and reverse surface d e t a i l . HM D.128-4 
(The l e c t o t y p e ) , and HM D.128-3. Both B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, Hairmyres, 
E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 60. Penniretepora s t e l l i p o r a ( Y o u n g and Young) 

Obverse surface d e t a i l . ABHR A4-3. Arnsbergian, 
shales above the Main Limestone, Hurst, N. Y o r k s h i r e . 
(Bar Scale=lmm) 
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Figure 61. Penniretepora spinosa(Young and Young) 

Obverse and reverse surface d e t a i l . HM D.128-14, 
HM D.128-3. Both B r i g a n t i a n , Lower Limestone Group, 
Hosie Limestone, Hairmyres, E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 62. Penniretepora sp. nov. A 

Obverse surface d e t a i l . HM D.62-2. Arnsbergian, 
shales above the Second Kingshaw Limestone, 
Carluke. 
(Bar Scale=lmm) 
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Figure 63. Penniretepora sp. nov. B 

Obverse and reverse surface d e t a i l . ABHR A5-1 
(Holotype), ABHR A5-3. Both Arnsbergian, shales 
above the Main Limestone, Hurst, N. Y o r k s h i r e . 
(Bar Scale=lmm) 
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Figure 64. Penniretepora f l e x i c a r i n a t a ( Y o u n g and Young) 

Obverse and reverse surface d e t a i l . HM D.120-21, 
HM D.121-4. Both B r i g a n t i a n , Lower Limestone Group, 
Hosie Limestone, Hairmyres, E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 65. Penniretepora f l e x i c a r i n a t a ( Y o u n g and Young) 

Obverse surface d e t a i l . HM D.121-12. B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, Hairmyres, 
E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 66. Penniretepora f l e x i c a r i n a t a ( Y o u n g and Young) 

Obverse surface d e t a i l . HM D.121-13. B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, Hairmyres, 
E . K i l b r i d e . 
(Bar Scale^lmm) 
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Figure 67. Penniretepora f l e x i c a r i n a t a ( Y o u n g and Young) 

Obverse surface d e t a i l of the type of Penniretepora 
r e c t i c a r i n a t a ( Y o u n g and Young); here considered t o be 
c o n s p e c i f i c w i t h P. f l e x i c a r i n a t a . HM D.455. 
B r i g a n t i a n , Lower Limestone Group, Dykehead P i t , 
High B l a n t y r e . 
(Bar Scale=lmm) 
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Figure 68. Penniretepora pulcherrima McCoy 

Obverse surface d e t a i l . HM D.125-8. B r i g a n t i a n , Lower 
Limestone Group, Hosie Limestone, Hairmyres, E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 69. Penniretepora pulcherrima McCoy 

Obverse surface d e t a i l . HM D.126-7. B r i g a n t i a n , Lower 
Limestone Group, Hosie Limestone, Hairmyres, 
E. K i l b r i d e . 
(Bar Scale=lmni) 
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Figure 70. Penniretepora pulcherrima McCoy 

Reverse surface d e t a i l . HM D.126-8. B r i g a n t i a n , Lower 
Limestone Group, Hosie Limestone, Hairmyres, 
E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 71. Penniretepora pulcherrima McCoy 

Reverse surface d e t a i l . HM D.125-7, HM D.126-2. 
Both B r i g a n t i a n , Lower Limestone Group,Hosie Limestone, 
Hairmyres, E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 72. Penniretepora elegans(Young and Young) 

Obverse surface d e t a i l . HM D.123-1. B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, Hairmyres, 
E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 73. Penniretepora elegans(Young and Young) 

Obverse surface d e t a i l . HM D.124-4. B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, Hairmyres. 
E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 74. Penniretepora elegans(Young and Young) 

Reverse surface d e t a i l . HM D.123-21. B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, Hairmyres, 
E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 75. Penniretepora laxa(Young and Young) 

Obverse surface d e t a i l . HM D.131-8. B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, Hairmyres, 
E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 76. Penniretepora laxa(Young and Young) 

Reverse surface d e t a i l . HM D.131-3. B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, Hairmyres. 
E. K i l b r i d e . 
(Bar Scale=lmm) 
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Figure 11. Penniretepora grandis(McCoy) 

Lectotype,• obverse surface d e t a i l . NMI F.6024. 
Asbian, Meelick Chapel, Clare. 
(Bar Scale=lmm) 
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Figure 78. Diagram t o show the morphological characters 
measured on trepostomes i n the present study 
(For e x p l a n a t i o n of characters see t e x t pp. 
351-352) 
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Figure 79. Z o a r i a l Growth i n Tabulipora 

Diagram t o show the incremental nature of z o a r i a l 
growth i n Tabulipora. A s i n g l e increment ( eg. a ) 
cons i s t s of a p o s t e r i o r t h i n walled p o r t i o n and an 
a n t e r i o r t h i c k walled p o r t i o n - the monila. In a l l 

• increments the c e n t r a l endozone p o r t i o n i s much 
longer than the corresponding exozone w a l l phase. 
The l e n g t h of the w a l l i n one increment decreases 
towards the exozone r e g i o n c o n t i n u i n g i n t o the 
exozone where sh o r t exozone w a l l phases of 
successive increments may merge ( eg. b ) . 
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Figure 80. Growth of a t a b u l i p o r i a n r i n g septum i n d i c a t e d 
at s e l e c t i v e successive stages ( a f t e r Gautier 1970) 

(a) A small i n f o l d of the w a l l laminae i s developed 
close t o the autozooecial aperture and extends p a r t 
o f the way around the zooecial c a v i t y . 

(b) The f o l d i s made wider and longer by continued 
laminae d e p o s i t i o n around i t . 

(c) The i n f o l d extends around the e n t i r e z o o ecial 
c a v i t y . The foramen has reached i t s optimum.size 
and the surrounding s e p t a l r i m i s thickened. 





Figure 81. M i c r o s t r u c t u r a l d e t a i l of the growth of a 
t a b u l i p o r i a n r i n g septum 

(a) A small i n f o l d of the w a l l laminae i s developed; 
i n i t i a l l y laminae of the i n f o l d are coninuous w i t h 
w a l l laminae on a n t e r i o r and p o s t e r i o r sides of the 
i n f o l d but not so d i s t a l l y . 

(b) The i n f o l d i s made longer; the dominant d e p o s i t i o n 
of laminae i s i n a plane s l i g h t l y o blique t o the 
septums a n t e r i o r surface. Proximally laminae are s t i l l 
p a r t l y continuous w i t h w a l l laminae but not so 
d i s t a l l y . 

(c) The i n f o l d s t i l l increases i n l e n g t h and a 
p o s t e r i o r t h i c k e n i n g i s developed w i t h the d e p o s i t i o n 
of laminae away from the a n t e r i o r surface a t an 
increased angle. 

(d) The a n t e r i o r p o r t i o n of the s e p t a l r i m i s 
thickened by the a d d i t i o n of laminae onto i t s 
a n t e r i o r surface. 
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Figure 82. Diagram showing the growing edge of a colony 
and the successive stages of development of autozooecia 
i n f i s t u l i p o r i d cystoporates. 

Most new autozooecia are developed on the basal lamina 
and are i s o l a t e , separated by v e s i c u l a r t i s s u e s . 
However some new autozooecia may develop above the 
basal lamina d i r e c t l y on older v e s i c u l a r t i s s u e s 
(e.g. A). Autozooecia have a s h o r t recumbent p o r t i o n 
and soon become e r e c t d i v e r g i n g t o the z o a r i a l 
surface a t high angles. 
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Figure 83. Diagram showing the v a r i a t i o n i n a p e r t u r a l shape 
and w a l l thickness w i t h ontogeny i n f i s t u l i p o r i d s 

Section a-b. Immature p o r t i o n ; the autozooecium i s 
recumbent and has a hemispherical c r o s s - s e c t i o n . 

Section c-d. E a r l y mature p o r t i o n ; the autozooecium i s 
now erect and has a c y l i n d r i c a l c r o s s - s e c t i o n . The 
proximal l u n a r i a l w a l l has a s l i g h t l y g r eater w i d t h 
than l a t e r a l and d i s t a l w a l l s ( w i t h which i t i s 
s t r u c t u r a l l y continuous i n t h i s case). 

Section e-f. F u l l y mature autozooecium. The proximal 
l u n a r i a l w a l l i s f u l l y developed and i s s i g n i f i c a n t l y 
t h i c k e r than l a t e r a l and d i s t a l w a l l s . 
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Figure 84. Diagram showing the v a r i a t i o n i n t h e shape, 
s i z e and s t a c k i n g of v e s i c l e s i n l o n g i t u d i n a l s e c t i o n 
i n a f i s t u l i p o r i d 

Close t o the basal lamina where autozooecia are 
recumbent v e s i c l e s form lar g e w e l l rounded i r r e g u l a r l y 
stacked hemispherical u n i t s . D i s t a l l y where autozooecia 
are er e c t v e s i c l e s form i n v e r t e d c u p - l i k e t o b o x - l i k e 
u n i t s and are more r e g u l a r l y arranged i n v e r t i c a l 
stacks. 





Figure 85. Autozooecial Wall Composition i n F i s t u l i p o r i d s 

L o n g i t u d i n a l Section 

(A) The e n t i r e w a l l i s compound; the compound proximal 
l u n a r i a l w a l l i s s t r u c t u r a l l y continuous w i t h compound 
l a t e r a l and d i s t a l z o o e c i a l w a l l s . A low p e r i s t o m e - l i k e 
r i m i s developed around apertures on l a t e r a l and d i s t a l 
w a l l s away from the proximal lunarium. 

(B) Only the proximal l u n a r i a l w a l l i s compound, 
l a t e r a l and d i s t a l w a l l s are simple and are composed of 
superimposed v e r t i c a l stacks of v e s i c u l a r t i s s u e s . 
As a r e s u l t l a t e r a l and d i s t a l w a l l s are q u i t e 
undulatory. 
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Figure 86. Autozooecial Wall Composition i n F i s t u l i p o r i d s 

T angential Section 

(A) The e n t i r e w a l l i s compound, and the compound 
proximal l u n a r i a l w a l l i s m i c r o s t r u c t u r a l l y continuous 
w i t h the compound l a t e r a l and d i s t a l w a l l s . 

(B) Only the proximal l u n a r i a l w a l l i s compound. 
L a t e r a l and d i s t a l w a l l s are simple and are composed 
of superimposed v e r t i c a l stacks of v e s i c l e s and abut 
a b r u p t l y against the apices of the proximal l u n a r i a l 
w a l l . 

(C) As f o r B, but the d i s t a l apices of the compound 
proximal l u n a r i a l w a l l curve inwardly and p r o j e c t 
i n t o the z o o e c i a l c a v i t y . 
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Figure 87. Diagram t o show the morphological characters 
measured on f i s t u l i p o r i d s i n the present study. 
(For explanation of characters see t e x t pp. 430 -
432) 
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Figure 88. F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) 

Tangential s e c t i o n . ABHR 123. Arnsbergian, shales 
above the Main Limestone, Hurst, N. Y o r k s h i r e . 
(Bar Scale=lmm) 
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F i g u r e 89. F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) 

L o n g i t u d i n a l s e c t i o n o f a c o l o n y e n c r u s t i n g a b r a n c h 
o f D y s c r i t e l l a m i l i a r i a ( N i c h o l s o n ) . . _ABR 212. A s b i a n , 
Lower L i m e s t o n e Group, R e d e s d a l e I r o n s t o n e S h a l e , 
R i d s d a l e , N orthumberland. 
( B a r Scale=lmm) 
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F i g u r e 90. E r i d o p o r a b e i l e n s i s P e r k i n s and P e r r y 

T a n g e n t i a l s e c t i o n . ABHR 101. A r n s b e r g i a n , s h a l e s 

above t h e Main L i m e s t o n e , H u r s t , N. Y o r k s h i r e . 

( B a r Scale=lmm) 
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F i g u r e 91. E r i d o p o r a macrostoma U l r i c h 

T a n g e n t i a l s e c t i o n showing t h e r a d i a l a r r a n g e m e n t 

o f a u t o z o o e c i a l a p e r t u r e s around a m o n t i c u l e - l i k e 

growth c e n t r e , a l s o t h e poor development o f v e s i c l e s . 

ABHR 116. A r n s b e r g i a n , s h a l e s above t h e Main 

L i m e s t o n e , H u r s t , N. Y o r k s h i r e . 

( B a r Seale=lmm) 
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F i g u r e 92. E r i d o p o r a macrostoma U l r i c h 

L o n g i t u d i n a l s e c t i o n showing t h e c l o s e s p a c i n g of 

a u t o z o o e c i a l a p e r t u r e s and poor development of 

v e s i c l e s . ABHR 117. A r n s b e r g i a n , s h a l e s above t h e 

Main L i m e s t o n e , H u r s t , N. Y o r k s h i r e . 

(Bar Scale=lmm) 
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F i g u r e 93. Diagram t o show t h e m o r p h o l o g i c a l c h a r a c t e r s 
measured on G o n i o c l a d i a c e l l u l i f e r a i n t h e p r e s e n t 
s t u d y . ( F o r e x p l a n a t i o n of c h a r a c t e r s s e e t e x t p.455) 
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F i g u r e 94. G o n i o c l a d i a c e l l u l i f e r a ( E t h e r i d g e Jun.) 

G r a p h i c a l r e p r e s e n t a t i o n of t h e g r a d a t i o n i n 

i n t e r a p e r t u r a l d i s t a n c e ( I D ) i n a d j a c e n t l o n g i t u d i n a l 

rows t o w a r d s t h e median r i d g e of b r a n c h e s . 
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P l a t e 1. Type A s t y l e t s 

f i g . a . S.E.M. p h o t o m i c r o g r a p h showing t h e s o l i d 

g r a n u l a r c o r e s s u r r o u n d e d by l a m i n a t e d 

s k e l e t a l t i s s u e s i n Rhabdomeson g r a c i l i s 

( P h i l l i p s ) . ABHR 28. A r n s b e r g i a n , s h a l e s 

above t h e Main L i m e s t o n e , H u r s t . X830. 

f i g . b . D e t a i l e d morphology of a t y p e A s t y l e t i n 

Rhabdomeson g r a c i l i s showing i t s development 
low down i n an exozone w a l l and t h e c o n s t a n t 
d i a m e t e r of t h e c e n t r a l a x i a l c o r e a l o n g i t s 
l e n g t h . The c u r v a t u r e o f t h e c o r e c o r r e s p o n d s 
t o t h e c u r v a t u r e of an a d j a c e n t z o o e c i a l 
w a l l . The s u r r o u n d i n g l a m i n a e become c l u s t e r e d 
a round t h e c o r e d i s t a l l y and become o r i e n t a t e d 
p a r a l l e l t o t h e l e n g t h o f t h e c o r e . ABHR 238. 
H o r i z o n and l o - ^ l i t v as f o r f i g . a . X2 38. 

f i g . c . O p t i c a l l y p a r a l l e l e x t i n c t i o n o f a c o r e 

a l o n g i t s e n t i r e l e n g t h under c r o s s p o l a r i s e d 

l i g h t i n T a b u l i p o r a u r i i ( F l e m i n g ) . HM D. 787c. 

B r i g a n t i a n , Lower L i m e s t o n e Group. H o s i e 

L i m e s t o n e , H a i r m y r e s , X420. 
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P l a t e 2. Type A s t y l e t s 

f i g . a . D e t a i l e d morphology o f t y p e A s t y l e t i n 

Rhabdomeson g r a c i l i s ( P h i l l i p s ) , showing t h e 

c l u s t e r i n g of s k e l e t a l l a m i n a e around t h e c o r e ; 

d i s t a l l y l a m i n a e become o r i e n t a t e d p a r a l l e l t o 

t h e l e n g t h of t h e c o r e . ABHR 239. A r n s b e r g i a n , 

s h a l e s above t h e Main L i m e s t o n e , H u r s t . X400. 

f i g . b . Type A s t y l e t s d e v e l o p e d low down i n an exo^one 
w a l l of T a b u l i p o r a u r i i ( F l e m i n g ) , t h e y a r e 
s t r a i g h t and o r i e n t a t e d p e r p e n d i c u l a r t o t h e 
z o a r i a l s u r f a c e t h r o u g h o u t t h e i r l e n g t h . 
HM D.787c. Br i g e n t : an, Lov.'er L i m e s t o n e Group, 
H o s i e L i m e s t o n e , H a i r m y r e s . X64. 
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P l a t e 3. Type A s t y l e t s 

f i g . a . T a n g e n t i a l s e c t i o n of an u n i d e n t i f i e d 

s t e n o p o r i d t r e p o s t o m e s h o w i n g t h e s t a b l e 

p o s i t i o n i n g o f l a r g e t y p e A s t y l e t s a t 

i n t e r z o o e c i a 1 a n g l e s . ABWB 210. B r i g a n t i a n , 

Middle L i m e s t o n e Group, Morpeth S c a r L i m e s t o n e , 

West B u r t o n . X l 9 . 

f i g . b . T a n g e n t i a l s e c t i o n showing t h e o c c u r r e n c e o f 

l a r g e t y p e A s t y l e t s a t i n t e r z o o e c i a 1 a n g l e s 

i n T a b u l i p o r a u r i i ( F l e m i n g ) , and how t h e y 

m a i n t a i n t h e i r d i a m e t e r i n t h i n w a l l e d p o r t i o n s 

of t h e exozone w a l l ; between monilae, w i t h t h e i r 

o u t e r m argins p r o t r u d i n g beyond i n t e r z o o e c i a l 

w a l l s and i n t o z o o e c i a l t u b e s s l i g h t l y . 

HM D.787b. B r i g a n t i a n , Lower L i m e s t o n e Group, 

H o s i e L i m e s t o n e , H a i r m y r e s . X104. 
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P l a t e 4. Type B s t y l e t s 

f i g . a . L o n g i t u d i n a l s e c t i o n showing t h e d e t a i l e d 

morphology of a t y p e B s t y l e t ( r i g h t hand 

s i d e ) i n Rhabdomeson g r a c i l i s ( P h i l l i p s ) . 

The c e n t r a l g r a n u l a r i s c r o s s e d i n f r e q u e n t l y 

by. t h e s u r r o u n d i n g o r a l l y f l e x e d s h e a t h 

l a m i n a e . S h e a t h l a m i n a e a r e d e f l e c t e d o r a l l y 

f o r o n l y s h o r t d i s t a n c e s around t h e c o r e , and 

most a p p e a r t o t e r m i n a t e a g a i n s t i t . The 

morphology of t h e t y p e B s t y l e t c o n t r a s t s 

w i t h t h e t y p e A s t y l e t t o t h e l e f t of i t . 

HM D.106. B r i g a n t i a n , Lower L i m e s t o n e Group. 

H o s i e L i m e s t o n e , H a i r m y r e s . X210. 





P l a t e 5. Type C s t y l e t s 

Fig.'a. L o n g i t u d i n a l s e c t i o n showing t h e development 

of t y p e C s t y l e t s i n t h e upper exozone w a l l of 

Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) . No g r a n u l a r 

c o r e s a r e d e f i n e d and l a m i n a e a r e t i g h t l y 

o r a l l y f l e x e d f o r o n l y a v e r y s h o r t d i s t a n c e . 

ABHR 231. A r n s b e r g i a n , s h a l e s above t h e Main 

L i m e s t o n e , H u r s t . X204. 

f i g . b . S t e n o p o r i d t r e p o s t o m e showing t h e r e g u l a r 

d i s t r i b u t i o n of t y p e C s t y l e t s i n c l o s e l y 

s p a c e d u n i s e r i a l rows a l o n g i n t e r z o o e c i a l w a l l s 

between t h e l a r g e r t y p e A s t y l e t s s i t u a t e d a t 

i n t e r z o o e c i a l a n g l e s . ABWB 210. M i d d l e L i m e s t o n e 

Group, Morpeth S c a r L i m e s t o n e , West B u r t o n . 

X64. 
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P l a t e 6. Budding i n rhabdomesid c r y p t o s t o m e s 

f i g . a . L o n g i t u d i n a l s e c t i o n t h r o u g h Rhombopora s p . 

showing a u t o z o o e c i a budded around a l i n e a r a x i a l 

zone. ABHH 200. C o u r c e y a n , Hookhead F o r m a t i o n , 

Hookhead. X45. 

f i g . b . T r a n s v e r s e s e c t i o n t h r o u g h Rhombopora s p . 

showing a u t o z o o e c i a budded around a l i n e a r a x i a l 

zone. ABHH 200. H o r i z o n and l o c a l i t y a s f o r 

f i g . a . X4 5. 

f i g . c . L o n g i t u d i n a l s e c t i o n t h r o u g h Rhabdomeson g r a c i l i s 

( P h i l l i p s ) showing a u t o z o o e c i a budded around a 

c e n t r a l a x i a l c y l i n d e r . ABHR 206. A r n s b e r g i a n , 

s h a l e s above t h e Main L i m e s t o n e , H u r s t . X45. 

f i g . d . T r a n s v e r s e s e c t i o n t h r o u g h Rhabdomeson g r a c i l i s 
s howing a u t o z o o e c i a budded around a c e n t r a l 

a x i a l c y l i n d e r . AB 224. H o r i z o n and l o c a l i t y 

a s f o r f i g . c . X45. 

f i g . e . L o n g i t u d i n a l s e c t i o n t hrough A s c o p o r a f l o r a t a 

S h u l g a - N e s t e r e n k o showing a u t o z o o e c i a budded 

around a c e n t r a l a x i a l b u n d l e . V i s e a n . X15. 

f i g . f . T r a n s v e r s e s e c t i o n t h r o u g h A s c o p o r a f l o r a t a 

s h o w i n g a u t o z o o e c i a budded around a c e n t r a l 

a x i a l b u n d l e . V i s e a n . X15. 

( f i g s e and f a r e r e p r o d u c e d from S h u l g a - N e s t e r e n k o 

1955, P I . 2 6 , f i g s . 1 . 2 . ) 
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P l a t e 7. Rhabdomeson g r a c i l i s ( P h i l l i p s ) 

f i g . a . L a r g e c o l o n y f r a g m e n t w i t h b r a n c h e s 

d i c h o t o m i s i n g a t w i d e l y s p a c e d i n t e r v a l s . 

HM D.288. B r i g a n t i a n , Lower L i m e s t o n e Group, 

H a i r m y r e s . X I . 1 . 

f i g s b t o f show z o a r i a l s u r f a c e d e t a i l ; a u t o z o o e c i a l 

a p e r t u r e s a r e a r r a n g e d i n q u i n c u n x , a s i n g l e l a r g e t y p e 

A s t y l e t a l w a y s o c c u r s on i n t e r a p e r t u r a l w a l l s between 

a p e r t u r e s i n t h e same l o n g i t u d i n a l row, o c c a s i o n a l l y 

w i t h a s m a l l e r t y p e B s t y l e t s i t u a t e d d i s t a l l y t o i t . 

f i g . b . ABHR 35. A r n s b e r g i a n . s h a l e s above t h e Main 

L i m e s t o n e , H u r s t . X20. 

f i g . c . S.E.M. p h o t o m i c r o g r a p h . ABHR 25. H o r i z o n and 
l o c a l i t y a s f o r f i g . b . "X26. 

f i g . d . HM D.105. H o r i z o n and l o c a l i t y as f o r f i g . a . 

X20. 

f i g . e . ABHR.IR.3. H o r i z o n and l o c a l i t y a s f o r f i g . b . 

X20. 

f i g . f . ABHR.IR.4. H o r i z o n and l o c a l i t y as f o r f i g . b . 

X20. 

f i g . h . Broken c o l o n y f r a g m e n t r e v e a l i n g t h e c e n t r a l 
a x i a l c y l i n d e r a r o u n d w h i c h a u t o z o o e c i a a r e 
r e g u l a r l y budded. HM D.105. H o r i z o n and 
l o c a l i t y a s f o r f i g . a . X20. 
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P l a t e 8. Rhabdomeson g r a c i l i s ( P h i 1 l i p s ) 

f i g . a . S.E.M. ph o t o m i c r o g r a p h showing rhomb-shaped 

a u t o z o o e c i a l a p e r t u r e s w i t h v e r y t h i n 

s u b a n g u l a r i n t e r v e i n i n g i n t e r a p e r t u r a 1 w a l l s 

and, t h e o c c u r r e n c e of a s i n g l e l a r g e t y p e A 

s t y l e t s i t u a t e d i m m e d i a t e l y d i s t a l t o e a c h 

aperture. ABHR 25. A r n s b e r g i a n , s h a l e s above 

t h e Main L i m e s t o n e , H u r s t . X80. 

f i g . b . S.E.M. ph o t o m i c r o g r a p h s h o w i n g o v a l - s h a p e d 
a u t o z o o e c i a l a p e r t u r e s w i t h n a r r o w w e l l 
rounded i n t e r v e i n i n g i n t e r a p e r t u r a l w a l l s , 
and t h e o c c u r r e n c e o f a s i n g l e l a r g e t y p e 
A s t y l e t s i t u a t e d i m m e d i a t e l y d i s t a l t o e a c h 
a p e r t u r e w i t h a s m a l l e r t y p e B s t y l e t 
s i t u a t e d d i s t a l l y t o e a c h t y p e A s t y l e t . 
ABH 11. B r i g a n t i a n , Lower L i m e s t o n e Group, 
H o s i e L i m e s t o n e , H a i r m y r e s . X50. 

f i g . c . S.E.M. pho t o m i c r o g r a p h showing t h e growth t i p 

of a c o l o n y w i t h t h e a x i a l c y l i n d e r opening 

a t t h e z o a r i a l s u r f a c e . ABH 40. H o r i z o n and 

l o c a l i t y a s f o r f i g . b . X80. 

f i g . d . S.E.M. p h o t o m i c r o g r a p h showing d e t a i l o f t h e 

growth t i p w i t h immature a u t o z o o e c i a budded 

around t h e a x i a l c y l i n d e r . ABH 40. H o r i z o n and 

l o c a l i t y as f o r f i g . b . X150. 
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P l a t e 9. Rhabdomeson g r a c i 1 i s ( P h i l l i p s ) 

f i g s a t o e i l l u s t r a t e t h e two forms of budding as 

se e n i n t r a n s v e r s e s e c t i o n . 

f i g . a . A n n u l a r budding s e e n i n t r a n s v e r s e s e c t i o n 

of a b r o k e n s i l i c i f i e d c o l o n y fragment. 

ABCL 24. A s b i a n , C a l p S h a l e - Upper L i m e s t o n e , 

C a r r i c k Lough. X20. 

f i g . b . A n n u l a r budding. ABHR 209. A r n s b e r g i a n , s h a l e s 
a b o v e t h e Main L i m e s t o n e , H u r s t . X90. 

f i g . c . A n n u l a r budding. ABHR 210. H o r i z o n and 
l o c a l i t y a s f o r f i g . b . X90. 

f i g . d . A n n u l a r budding. ABHR 210. H o r i z o n and 

l o c a l i t y a s f o r f i g . b . X240. 

f i g . e . S p i r a l b u d d ing. ABHR 217. H o r i z o n and 

l o c a l i t y a s f o r f i g . b . X150. 
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P l a t e 10. Rhabdomeson g r a c i l i s ( P h i 1 1 i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n t h r o u g h t h e c e n t r a l 

a x i a l c y l i n d e r showing t h e r e g u l a r i t y of 

budding and t h e c o n s t a n c y of t h e a n g l e o f 

d i v e r g e n c e of s u c c e s s i v e a u t o z o o e c i a away 

from t h e a x i a l c y l i n d e r . C o n s e q u e n t l y 

a u t o z o o e c i a l t u b e s a r e a l l t h e same l e n g t h . 

A s i n g l e s u p e r i o r hemiseptum i s s i t u a t e d a t 

t h e b a s e of t h e v e s t i b u l a r r e g i o n i n e a c h 

a u t o z o o e c i u m . HM D.103. B r i g a n t i a n , Lower 

L i m e s t o n e Group, H o s i e L i m e s t o n e , H a i r m y r e s . 

X40. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing t h e c o n s t a n c y i n 
th e a n g l e of d i v e r g e n c e of s u c c e s s i v e a u t o z o o e c i a 
from t h e a x i a l c y l i n d e r , and t h e o c c u r r e n c e of a 
s i n g l e s u p e r i o r hemiseptum s i t u a t e d a t t h e b a s e 
o f t h e v e s t i b u l a r r e g i o n i n e a c h a u t o z o o e c i u m . 
HM D.103. H o r i z o n and l o c a l i t y a s f o r f i g . a . 
X I 0 0 . 

f i g . c . D e t a i l of h e m i s e p t a . HM D.103- H o r i z o n and 

l o c a l i t y a s f o r f i g . a . X240. 



i 
V 
i 

£1 

r 
P 

a r 



P l a t e 11. Rhabdomeson g r a c i l i s ( P h i l l i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n t h r o u g h t h e c e n t r a l 
a x i a l c y l i n d e r showing t h e r e g u l a r i t y o f 
budding and t h e c o n s t a n c y i n t h e a n g l e of 
d i v e r g e n c e of s u c c e s s i v e a u t o z o o e c i a away 
from t h e a x i a l c y l i n d e r . L a r g e t y p e A 
s t y l e t s a r e s i t u a t e d a t t h e p r o x i m a l 
e x t r e m i t i e s o f exozone w a l l s between a d j a c e n t 
a u t o z o o e c i a . HM D.106. B r i g a n t i a n , Lower 
L i m e s t o n e Group, H o s i e L i m e s t o n e , H a i r m y r e s . 
X100. 

f i g . b . L o n g i t u d i n a l s e c t i o n t h r o u g h t h e c e n t r a l 

a x i a l c y l i n d e r . ABHR 205. A r n s b e r g i a n s h a l e s 
above t h e Main L i m e s t o n e , H u r s t . X40. 
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P l a t e 12. Knabdomeson g r a c i l i s ( P h i l l i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n showing a t r a n s v e r s e 
i m p e r f o r a t e diaphragm a c r o s s t h e a x i a l 
c y l i n d e r . ABHR 200. A r n s b e r g i a n , s h a l e s 

above t h e Main L i m e s t o n e , H u r s t . X100. 

f i g . b . As f o r f i g . a . , b u t showing d e t a i l o f t h e 

i m p e r f o r a t e diaphragm a c r o s s t h e a x i a l 

c y l i n d e r . X270. 
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P l a t e 13. Rhabdomecon g r a c i l i s ? ( P h i l l i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n beyond t h e a x i a l 
c y l i n d e r showing t h e a n n u l a r budding o f 
a u t o z o o e c i a . The z o a r i u m shows a marked 
b i l a t e r a l symmetry. ABHR 212. A r n s b e r g i a n , 
s h a l e s above t h e Main L i m e s t o n e , H u r s t . 
X55. 

f i g . b . As f o r f i g . a . ABHR 213. H o r i z o n and 
l o c a l i t y as f o r f i g . a . X55. 

f i g . c . L o n g i t u d i n a l s e c t i o n beyond t h e a x i a l 
c y l i n d e r showing t h e s p i r a l budding o f 
a u t o z o o e c i a . The zoariu m shows no 
b i l a t e r a l symmetry. ABHR 214.. H o r i z o n 
and l o c a l i t y a s f o r f i g . a . X*55. 
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P l a t e 14. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

f i g . a . S.E.M. p h o t o m i c r o g r a p h showing z . o a r i a l 
s u r f a c e d e t a i l ; t h e v a r i a t i o n i n a p e r t u r a l 

d i m e n s i o n s between a d j a c e n t l o n g i t u d i n a l rows 

and t h e o c c u r r e n c e of t y p e C s t y l e t s t h a t a r e 

c l o s e l y s p a c e d i n u n i s e r i a l rows between 

a p e r t u r e s . ABHR.2R.12. A r n s b e r g i a n , s h a l e s 

above t h e Main L i m e s t o n e , H u r s t . X16. 

f i g . b . S.E.M. p h o t o m i c r o g r a p h , d e t a i l s a s f o r 

f i g . a . ABH 13. B r i g a n t i a n , Lower L i m e s t o n e 

Group, H o s i e L i m e s t o n e , H a i r m y r e s . X16. 

f i g . c . S.E.M. p h o t o m i c r o g r a p h showing t h e p y r i f o r m 

shape of t h e l a r g e r a u t o z o o e c i a l a p e r t u r e s 

and t h e c l o s e l y s p a c e d t y p e C s t y l e t s i n 

u n i s e r i a l rov.'s on i n t e r a p e r t u r a 1 w a l l s . 

ABH 13. H o r i z o n and l o c a l i t y a s f o r f i g . b . 

X40. 

f i g . d . S.E.M. p h o t o m i c r o g r a p h showing t h e s l i g h t l y 
outward c u r v i n g p r o x i m a l m a r g i n s o f 
a u t o z o o e c i a l a p e r t u r e s . ABHR.2R.12. H o r i z o n 
and l o c a l i t y a s f o r f i g . a . X 90. 

f i g . e . S.E.M. p h o t o m i c r o g r a p h showing t h e morphology 
of t y p e C s t y l e t s . ABH 12. H o r i z o n and 
l o c a l i t y a s f o r f i g . a . X89. 



I 

1 

t 

I 

v 

3 

e 



P l a t e 15. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

f i g . a . T r a n s v e r s e s e c t i o n . ABHR 232. A r n s b e r g i a n , 
s h a l e s above t h e Main L i m e s t o n e . X65. 

f i g . b . L o n g i t u d i n a l s e c t i o n t h r o u g h t h e a x i a l 

c y l i n d e r . ABHR 228. H o r i z o n and l o c a l i t y 

a s f o r f i g . a . X37. 

f i g . c . L o n g i t u d i n a l s e c t i o n t h r o u g h t h e c e n t r a l 

a x i a l c y l i n d e r showing t h e v a r i a t i o n i n t h e 
a n g l e o f d i v e r g e n c e of a u t o z o o e c i a on o p p o s i t e 
s i d e s o f t h e c y l i n d e r . On t h e l e f t hand s i d e 
t h e r e i s a g r a d u a l i n c r e a s e i n t h e a n g l e of 
d i v e r g e n c e of t h e d i s t a l w a l l o f an 
au t o z o o e c i u m away from t h e c y l i n d e r compared 
t o a g r a d u a l d e c r e a s e i n t h e a n g l e o f 
d i v e r g e n c e o f t h e d i s t a l w a l l on t h e r i g h t 
hand s i d e . C o n s e q u e n t l y a p e r t u r a l d i m e n s i o n s 
a r e much l a r g e r on t h e r i g h t hand s i d e o f t h e 
a x i a l c y l i n d e r . ABHR 226. H o r i z o n and l o c a l i t y 
a s f o r f i g . a . X37. 

f i g . d . As f o r f i g . c . X54. 



> 



P l a t e 16. Rhabdomeson r h o m b i f e r a ( P h i 1 1 i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n t h r o u g h t h e a x i a l 

c y l i n d e r showing t h e v a r i a t i o n i n t h e a n g l e 
of d i v e r g e n c e of a u t o z o o e c i a on o p p o s i t e 
s i d e s of t h e c y l i n d e r r e s u l t i n g i n t h e 
v a r i a t i o n i n a p e r t u r a l s i z e . C l o s e l y s p a c e d 
t y p e C s t y l e t s s t a n d out above t h e g e n e r a l 
l e v e l o f t h e z o a r i a l s u r f a c e i n t h e t o p 
l e f t h and s i d e o f t h e s e c t i o n . ABHR 229. 
A r n s b e r g i a n , s h a l e s a b o v e t h e Main L i m e s t o n e , 
H u r s t . X37. 

f i g . b . L o n g i t u d i n a l s e c t i o n t h r o u g h t h e c e n t r a l 
a x i a l c y l i n d e r . ABHR 227. H o r i z o n and 
l o c a l i t y a s f o r f i g . a . X27. 

f i g . c . As f o r f i g . b . X53. 





P l a t e 17. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n showing t h e development 

o f a l a t e r a l b r a n c h from t h e p a r e n t b r a n c h . 

The l a t e r a l b r a n c h was d e v e l o p e d a f t e r 

c o m p l e t i o n of t h e exozone r e g i o n o f t h e 

p a r e n t b r a n c h . A new a x i a l c y l i n d e r i s 

d e v e l o p e d w i t h t h e development o f a' l a t e r a l 

b r a n c h by t h e m o d i f i c a t i o n of an 

a u t o z o o e c i u m . ABHR 2 34. A r n s b e r g i a n , s h a l e s 

above t h e Main L i m e s t o n e , H u r s t . X35. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing d e t a i l o f t h e 

a x i a l c y l i n d e r w a l l w i t h i t s compound 
s t r u c t u r e . ABHR 227. H o r i z o n and l o c a l i t y 
a s f o r f i g . a . X171. 





P l a t e 18. Rhabdomeson r h o m b i f e r a ( P h i l l i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n showing d e t a i l o f 

t y p e C s t y l e t s d e v e l o p e d i n t h e upper p o r t i o n 

of t h e exozone w a l l . ABHR 226. A r n s b e r g i a n , 

s h a l e s above t h e Main L i m e s t o n e , H u r s t . 

X173-

f i g . b . As f o r f i g . a . b u t a l s o showing t h e outward 

c u r v a t u r e of t h e p r o x i m a l m a rgin of an 

a u t o z o o e c i a l a p e r t u r e . ABHR 228. H o r i z o n 

and l o c a l i t y as f o r f i g . a . X173. 





P l a t e 19. Rhombopora s i m i l i s ( P h i l l i p s ) 

f i g s a t o e show z o a r i a l s u r f a c e d e t a i l ; b udding 

p a t t e r n s a r e g e n e r a l l y o b s c u r e d by t h e o c c u r r e n c e of 

e x i l a z o o e c i a . 

f i g . a . HM D.110. B r i g a n t i a n , Lower L i m e s t o n e Group, 
H o s i e L i m e s t o n e , H a i r m y r e s . X17. 

f i g . b . As f o r f i g . a . X17. 

f i g . c . ABHR.3R.5. A r n s b e r g i a n , s h a l e s above t h e 
Main L i m e s t o n e , H u r s t . X18. 

f i g . d . S.E.M. p h o t o m i c r o g r a p h showing t h e abundance 

o f s t y l e t s on t h e i n t e r a p e r t u r a l w a l l s . 

ABHR.3R.20. H o r i z o n and l o c a l i t y a s f o r 

f i g . c . X17. 

f i g . e . S.E.M. p h o t o m i c r o g r a p h showing z o a r i a l 

s u r f a c e d e t a i l , w i t h t h e l a r g e o v a l 

a u t o z o o e c i a l a p e r t u r e s s u r r o u n d e d by abundant 

l a r g e t y p e A s t y l e t s and v e r y abundant 

s m a l l e r t y p e C s t y l e t s . ABHR.3R.20. H o r i z o n 

and l o c a l i t y a s f o r f i g . c . X66. 
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P l a t e 20. Rhombopora s i m i 1 i s ( P h i 1 1 i p s ) 

f i g . a . G.E.M.photomicrograph showing z o a r i a l 
s u r f a c e d e t a i l of s t y l e t s . ABHR.3R.20. 
A r n s b e r g i a n , s h a l e s above t h e Main L i m e s t o n e , 
H u r s t . X170. 

f i g . b . T r a n s v e r s e s e c t i o n . ABHR 244. H o r i z o n and 

l o c a l i t y as f o r f i g . a . X43. 

f i g . c . T r a n s v e r s e s e c t i o n . ABHR 245. H o r i z o n and 

l o c a l i t y a s f o r f i g . a . X43. 





P l a t e 21. Rhombopora s i m i l i s ( P h i l l i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n . ABHR 238. A r n s b e r g i a n , 

s h a l e s above t h e Main L i m e s t o n e , H u r s t . 

X43. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing a u t o z o o e c i a l 

a p e r t u r e s s e a l e d by t e r m i n a l d i a p h r a g m s . 

ABHR 248. H o r i z o n and l o c a l i t y a s f o r f i g . a . 

X4 3. 

f i g . c . L o n g i t u d i n a l s e c t i o n showing d e t a i l o f 
th e t e r m i n a l diaphragms s e a l i n g a u t o z o o e c i a l 
a p e r t u r e s . ABHR 248. H o r i z o n and l o c a l i t y 
as f o r f i g . a . X85. 





P l a t e 22. Rhombopora s i m i l i s ( P h i l l i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n showing d e t a i l o f 

exozone i n t e r z o o e c i a l w a l l s . HM D.145. 

B r i g a n t i a n , Lower L i m e s t o n e Group, H o s i e 

L i m e s t o n e , H a i r m y r e s . X144. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing d e t a i l o f 

exozone w a l l w i t h t y p e C s t y l e t s o r i e n t a t e d 
a t r i g h t a n g l e s t o t h e z o a r i a l s u r f a c e and 
i n t r a s t y l e t s e x t e n d i n g a t o b l i q u e a n g l e s 
t h r o u g h t h e exozone w a l l . HM D.145. H o r i z o n 
and l o c a l i t y a s f o r f i g . a . X230. 
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P l a t e 23. Rhombopora s i m i l i s ( P h i l l i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n showing morphology 

of s t y l e t s i n t h e exozone w a l l ; t y p e A 

s t y l e t s a r e d e v e l o p e d low down i n t h e 

exozone w a l l . ABHR 2 38. A r n s b e r g i a n , s h a l e s 

above t h e Main L i m e s t o n e , H u r s t . X220. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing d e t a i l o f s t y l e t s 
i n t h e exozone w a l l w i t h two l a r g e t y p e A 
s t y l e t s d e v e l o p e d low down i n t h e exozone 
w a l l and two s m a l l t y p e C s t y l e t s d e v e l o p e d 
c l o s e t o t h e z o a r i a l s u r f a c e . ABHR 239. 
H o r i z o n and l o c a l i t y a s f o r f i g . a . X220. 
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P l a t e 24. S e c o n d a r y Nanozooids 

f i g s a t o e a r e S.E.M. p h o t o m i c r o g r a p h s of s e c o n d a r y 

n a n o z o o i d s i n P e n n i r e t e p o r a e l e g a n s ( Y o u n g and Young) 

ABH 20. B r i g a n t i a n , Lower L i m e s t o n e Group, H o s i e 

L i m e s t o n e , H a i r m y r e s . 

f i g . a . E a c h a u t o z o o e c i a l a p e r t u r e i s s e a l e d by a 

s e c o n d a r y n a n o z o o i d . X47. 

f i g . b . D e t a i l of a p e r t u r e s s e a l e d by s e c o n d a r y 

n a n o z o o i d s . X135. 

f i g . c . D e t a i l of t h e c e n t r a l e l e v a t e d p e r f o r a t i o n 

of t h e s e c o n d a r y n a n o z o o i d . X670. 
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P l a t e 25. O v i c e l l s 

f i g . a . S m a l l c o l o n y fragment of F e n e s t e l l a f a n a t a 
Whidborne v a r c a r r i c k e n s i s s howing an u n u s u a l 
abundance of o v i c e l l s . I n d i v i d u a l o v i c e l l s 
a r e w e l l d e p r e s s e d i n t o b r a n c h e s and t h e 
s w e l l i n g s a r e q u i t e s m a l l and do not a f f e c t 
the d i s p o s i t i o n o f a d j a c e n t a u t o z o o e c i a l 
a p e r t u r e s . ABCL 100. A s b i a n , C a l p S h a l e -
Upper L i m e s t o n e , C a r r i c k Lough. X17. 
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P l a t e 26. F e n e s t e l l a b i c e l l u l a t a E t h e r i d g e , j u n . 

f i g . a . Neotype, o b v e r s e s u r f a c e d e t a i l . GSE 1944. 
B r i g a n t i a n , s h a l e s between F i r s t and Second 

C a l d e r w o o d L i m e s t o n e , Boghead. X25. 

( t h e p h o t o g raph i s r e p r o d u c e d from M i l l e r 

1961, P i . 2 7 , f i g . l . ) 

f i g . b . C o l o n y form. ABP 115. A s b i a n , A l s t o n Group, 

F i f t h L i m e s t o n e , Penruddock. X2.2. 

f i g . c . O bverse s u r f a c e d e t a i l . ABP 157. H o r i z o n 

and l o c a l i t y a s f o r f i g . b . X15. 
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P l a t e 27. F e n e s t e l l a b i c e l l u l a t a E t h e r i d g e , J u n 

f i g . a . Obverse s u r f a c e d e t a i l . ABP 141. A s b i a n , 

A l s t o n Group, F i f t h L i m e s t o n e , Penruddock. 

X15. 

f i g . b . Obverse s u r f a c e d e t a i l showing t h e prominent 

v e r y c l o s e l y s p a c e d c a r i n a l nodes. ABP 158. 

H o r i z o n and l o c a l i t y as f o r f i g . a . X15. 
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P l a t e 28. F e n e s t e l l a b i c e l l u l a t a E t h e r i d g e , J u n 

f i g . a . O bverse s u r f a c e d e t a i l . ABP 166. A s b i a n , 

A l s t o n Group, F i f t h L i m e s t o n e , Penruddock. 

X15. 

f i g . b . S.E.M. p h o t o m i c r o g r a p h showing o b v e r s e 

s u r f a c e d e t a i l . GAGM 01-53aaL. B r i g a n t i a n , 

Lower L i m e s t o n e Group, H a i r m y r e s . X19. 

f i g . c . S.E.M. p h o t o m i c r o g r a p h of o b v e r s e s u r f a c e 

d e t a i l , s howing t h e c l o s e l y s p a c e d c a r i n a l 

nodes and d e n t i c u l a t e d a u t o z o o e c i a l a p e r t u r e s 

GAGM 01 - 5 3 a a L . H o r i z o n and l o c a l i t y a s f o r 

f i g . b . X60. 
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P l a t e 29. F e n e s t e l l a b i c e l l u l a t a ( E t h e r i d g e . J u n . ) 

f i g . a . S.E.M. p h o t o m i c r o g r a p h showing d e t a i l o f 

d e n t i c u l a t e d a u t o z o o e c i a l a p e r t u r e s . 

GAGM 01-53aaL. B r i g a n t i a n , Lower L i m e s t o n e 

Group, H a i r m y r e s . X I 2 0 . 

f i g . b . R e v e r s e s u r f a c e d e t a i l . ABP 178. A s b i a n , 

A l s t o n Group, F i f t h L i m e s t o n e , Penruddock. 

X I 5. 
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P l a t e 30. F e n e s t e l l a b i c e l l u l a t a ( E t h e r i d g e . J u n . ) 

f i g . a . R e v e r s e s u r f a c e d e t a i l . ABP 168. A s b i a n . 

A l s t o n Group, F i f t h L i m e s t o n e , Penruddock. 

X I 5 . 

f i g . b . R e v e r s e s u r f a c e d e t a i l . A s m a l l immature 

c o l o n y o f F i s t u l i p o r a i n c r u s t a n s ( P h i 1 1 i p s ) 

i s e n c r u s t i n g p a r t of t h e z o a r i u m . ABP 133, 

H o r i z o n and l o c a l i t y as f o r f i g . a . X15. 
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P l a t e 31. F e n e s t e l l a b i c e l l u l a t a ( E t h e r i d g e , J u n . ) 

f i g . a . R e v e r s e s u r f a c e d e t a i l . ABP 192. A s b i a n , 

A l s t o n Group, F i f t h L i m e s t o n e , Penruddock. 

X I 5 . 

f i g . b . O b l i q u e t a n g e n t i a l s e c t i o n showing t h e 

v a r i a t i o n i n a u t o z o o e c i a l chamber s h a p e 

w i t h d e p t h . GAGM 01-53aap. B r i g a n t i a n , 

Lower L i m e s t o n e Group, H o s i e L i m e s t o n e . 

Ha i r m v r e s . X36. 
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P l a t e 32. F e n e s t e l l a b i c e l l u l a t a ( E t h e r i d g e , J u n . ) 

f i g . a . O b l i q u e t a n g e n t i a l s e c t i o n showing t h e 

v a r i a t i o n i n a u t o z o o e c i a l chamber shape 

w i t h depth. GAGM 0 1 - 5 3 a a p ( 2 ) . B r i g a n t i a n , 

Lower L i m e s t o n e Group, H a i r m y r e s . X39. 

f i g . b . T a n g e n t i a l s e c t i o n t h r o u g h d e n t i c u l a t e d 
a u t o z o o e c i a l a p e r t u r e s . GAGM 0 1 - 5 3 a a p ( 2 ) . 
H o r i z o n and l o c a l i t y a s f o r f i g . a . 

X140. 

f i g . c . As f o r f i g . b . but a t a h i g h e r m a g n i f i c a t i o n 

X220. 
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P l a t e 33. F e n e s t e l l a i v a n o v i S h u l g a - N e s t e r e n k o 

f i g s a t o c show o b v e r s e s u r f a c e d e t a i l ; t h e p o s i t i o n s 

o f a u t o z o o e c i a l a p e r t u r e s i s s t a b i l i s e d w i t h one 

s i t u a t e d above t h e d i s s e p i m e n t - b r a n c h j u n c t i o n and 

one midway a l o n g f e n e s t r u l e m a r g i n s p r o j e c t i n g out 

from b r a n c h s i d e s and g i v i n g f e n e s t r u l e s t h e i r 

c h a r a c t e r i s t i c h o u r - g l a s s shape. 

f i g . a . ABCL 16. A s b i a n , C a l p S h a l e - U p p e r L i m e s t o n e , 
C a r r i c k Lough. X12. 

f i q . b . P a r t o f t h e o b v e r s e s u r f a c e i s e n c r u s t e d 

a s e r p u l i d on w h i c h a c o l o n y of F i s t u l i p o r a 

i n c r u s t a n s ( P h i l l i p s ) has d e v e l o p e d . 
ABCL 16. H o r i z o n and l o c a l i t y a s f o r f i g . a . 

X12. 

f i g . c . S.E.M. p h o t o m i c r o g r a p h showing t h e former 

p o s i t i o n s of c a r i n a l nodes. ABCL 16. 

H o r i z o n and l o c a l i t y a s f o r f i g . a . X25. 
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P l a t e 34. F e n e s t e l l a i v a n o v i S h u l g a - N e s t e r e n k o 

f i g . a . R e v e r s e s u r f a c e d e t a i l . ABCL 16. A s b i a n , 

C a l p S h a l e - Upper L i m e s t o n e , C a r r i c k Lough. 

X l S . 
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P l a t e 35. F e n e s t e l l a f r u t e x McCoy 

f i g . a . L e c t o t y p e ; r e v e r s e s u r f a c e d e t a i l . 
NMI F.6038. A s b i a n , K i l l y m e a l , Dungannon. 

X19. 

f i g . b . D e t a i l of M i l l e r s (1961,p.232) s y n t y p e of 
F. f r u t e x h e r e r e f e r a b l e t o F e n e s t e l l a 
i v a n o v i S h u l g a - N e s t e r e n k o . NMI F . 6 0 4 1 . 
A s b i a n , K i l l y m e a l , Dungannon. X19. 
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P l a t e 36. F e n e s t e l l a f r u t e x McCoy 

f i g . a . O bverse s u r f a c e d e t a i l . ABP 159. A s b i a n , 
A l s t o n Group, F i f t h L i m e s t o n e , Penruddock. 
X15. 

f i g . b . O b v e rse s u r f a c e d e t a i l . ABP 159. H o r i z o n 
and l o c a l i t y a s f o r f i g . a . X15. 
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P l a t e 37. F e n e s t e l l a f r u t e x McCoy 

f i g . a . C o l o n y o r i g i n . NH G l 5 5 . 6 7 . l l . A s b i a n , 

Lower L i m e s t o n e Group, R e d e s d a l e I r o n s t o n e 
S h a l e , R i d s d a l e . X19. 

f i g . b . R e v e r s e s u r f a c e d e t a i l ; t h e p l a n a r s p i r a l 
e n c r u s t a t i o n i s a s e r p u l i d . ABP 175. 
A s b i a n , A l s t o n Group, F i f t h L i m e s t o n e , 
Penruddock. X16. 
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P l a t e 38. F e n e s t e l l a f r u t e x McCoy 

f i g . a . R e v e r s e s u r f a c e d e t a i l . ABP 195. A s b i a n , 
A l s t o n Group, F i f t h L i m e s t o n e , Penruddock. 

X15. 

f i g . b . O b l i q u e t a n g e n t i a l s e c t i o n . ABP 306. 
H o r i z o n and l o c a l i t y a s f o r f i g . a . X15. 
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P l a t e 39. F e n e s t e l l a f r u t e x McCoy 

f i g . a . O b l i q u e t a n g e n t i a l s e c t i o n . ABP 305. 
A s b i a n , A l s t o n Group, F i f t h L i m e s t o n e , 
Penruddock. X17. 

f i g . b . T a n g e n t i a l s e c t i o n t h r o u g h a u t o z o o e c i a l 
. chamber b a s e s showing d e t a i l of s k e l e t a l 
t i s s u e s . ABP 305. H o r i z o n and l o c a l i t y a s 
f o r f i g . a . X220. 
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P l a t e 40. F e n e s t e l l a m u l t i s p i n o s a U l r i c h 

f i g . a . O bverse s u r f a c e d e t a i l . ABCL 17. A s b i a n , 
C a l p S h a l e - Upper L i m e s t o n e , C a r r i c k Lough. 

X17. 

f i g . b . R e v e r s e s u r f a c e d e t a i l ; p a r t o f t h e specimen 

has been ground down t o r e v e a l o b v e r s e 

s u r f a c e d e t a i l . BOM 25-09-206. B r i g a n t i a n , 

B l a c k L i m e s t o n e , H a l k y n Mountain, Clwyd. 

X l l . 
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P l a t e 41. F e n e s t e l l a m u l t i s p i n o s a U l r i c h 

f i g . a . C o l o n y form. BOM 25-09-206. B r i g a n t i a n , 
B l a c k L i m e s t o n e , H a l k y n Mountain, Clwyd, 
X5. 

f i g . b . R e v e r s e s u r f a c e d e t a i l . HM D.454. B r i g a n t i a n , 
C a r b o n i f e r o u s L i m e s t o n e S h a l e , High 
B l a n t y r e . X16. 
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P l a t e 42. F e n e s t e l l a m u l t i s p i n o s a U l r i c h 

f i g . a . R e v e r s e s u r f a c e d e t a i l . HM D.454. B r i g a n t i a n , 

C a r b o n i f e r o u s L i m e s t o n e S h a l e , High 

B l a n t y r e . X16. 
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P l a t e 43. F e n e s t e l l a t u b e r c u l o - c a r i n a t a E t h e r i d g e , Jun, 

f i g . a . Neotype; o b v e r s e s u r f a c e d e t a i l . 

GSE 89041-03. B r i g a n t i a n , s h a l e below t h e 

H o s i e L i m e s t o n e , Mouse Water, W i l s o n t o w n . 

X26. 
( t h i s photograph i s r e p r o d u c e d from M i l l e r 
1961, P I . 2 7 , f i g . 2 . ) 

f i g . b . Obverse s u r f a c e d e t a i l ; t h e p o s i t i o n s o f 
some o f t h e c a r i n a l nodes a r e i n d i c a t e d . 
HM D.41. B r i g a n t i a n , Lower L i m e s t o n e Group, 
Roughwood, B e i t h . X I 6 . 
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P l a t e 44. F e n e s t e l l a t u b e r c u l o - c a r i n a t a E t h e r i d g e , J u n . 

f i g . a . Obverse s u r f a c e d e t a i l . HM D.41. B r i g a n t i a n , 

Lower L i m e s t o n e Group, Roughwood, B e i t h . 

X16. 

f i g . b . As f o r f i g . a . X16. 
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P l a t e 45. F e n e s t e l l a t u b e r c u l o - c a r i n a t a E t h e r i d g e , J u n . 

f i g . a . R e v e r s e s u r f a c e d e t a i l . HM.D.44. B r i g a n t i a n , 

Lower L i m e s t o n e Group, Roughwood, B e i t h . 

X I 1 . 





P l a t e 46. F e n e s t e l l a t u b e r c u l o - c a r i n a t a E t h e r idge, J u n . 

f i g . a . O b l i q u e t a n g e n t i a l s e c t i o n showing t h e 
v a r i a t i o n i n a . u t o z o o e c i a l chamber shape 
w i t h depth. HM D.45. B r i g a n t i a n , Lower 
L i m e s t o n e S e r i e s , L a i g h , B a i d l a n d , D a i r y . 
X36. 

f i g . b . As f o r f i g . a . HM D.46. H o r i z o n and l o c a l i t y 
a s f o r f i g . a . X36. 
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P l a t e 47. F e n e s t e l l a t u b e r c u l o - c a r i n a t a E t h e r i d g e , J u n . 

f i g . a . S h a l l o w t a n g e n t i a l s e c t i o n t h r o u g h t h e 
r e v e r s e s i d e o f b r a n c h e s . HM D.46. B r i g a n t i a n , 

Lower L i m e s t o n e S e r i e s . . L a i g h , B a i d l a n d , 

D a i r y . X16. 

f i g . b . S h a l l o w t a n g e n t i a l s e c t i o n t h r o u g h t h e 
r e v e r s e s i d e o f b r a n c h e s showing t h e 
o c c u r r e n c e o f s m a l l c o r e s o f t h e p r i m a r y 
g r a n u l a r s k e l e t o n . HM D.45. H o r i z o n and 
l o c a l i t y as f o r f i g . a . X36. 
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• P l a t e 48. F e n e s t e l l a p l e b e i a McCoy 

f i g . a . L e c t o t y p e . NMI F.6035. A s b i a n , C a r b o n i f e r o u s 
s l a t e , K i l l y b r o n e , K i l l a l a . X l . 5 . 

f i g . b . Type of F e n e s t e l l a e j u n c i d a McCoy. 
NMI F.6042. A s b i a n , Upper L i m e s t o n e , 
B l a c k l i o n , E n n i s k i l l e n . X l . 8 . 

f i g s c and d. Two v i e w s o f a l a r g e s l i g h t l y 
f o l i a c e o u s c o n i c a l c o l o n y . NMI F.5286. 
K i l d a r e . X0.62. 
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P l a t e 49. F e n e s t e l l a p l e b e i a McCoy 

f i g . a . High a n g l e c o n i c a l c o l o n y . BOM 25-09-220. 
B r i g a n t i a n , B l a c k L i m e s t o n e , H a l k y n 
Mountain, C l w y d . X l . 7 . 

f i g . b . Low a n g l e h o r n - s h a p e d c o n i c a l c o l o n y . 
NMI F.6079. A s b i a n , Lower L i m e s t o n e , 
Kilcommock, L o n d f o r d . X0.6. 

f i g . c . P r o x i m a l a r e a of a l a r g e h i g h a n g l e 
c o n i c a l c o l o n y . BOM GWS+ 0.12. B r i g a n t i a n , 
B l a c k L i m e s t o n e , H a l k y n Mountain. X l . 7 . 

£ i g . d . Planar - f a n - s h a p e d c o l o n y . B O M 2 5 - 0 9 ' 2 2 f e 

H o r i z o n and loccdc ty a s f o r -Pig.C. 
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P l a t e 50. F e n e s t e l l a p l e b e i a McCoy 

f i g . a . O bverse s u r f a c e d e t a i l . BOM 25-09-225. 
B r i g a n t i a n , B l a c k L i m e s t o n e , H a l k y n 
Mountain, C l w y d . X16. 

f i g . b . Obverse s u r f a c e d e t a i l showing v e r y c l o s e l y 
s p a c e d c a r i n a l nodes a l o n g t h e median r i d g e s 
o f b r a n c h e s . HM D.454. B r i g a n t i a n , 
C a r b o n i f e r o u s l i m e s t o n e s h a l e , H i gh 
B l a n t y r e . X16. 
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P l a t e 51. F e n e s t e l l a p l e b e i a McCoy 

f i g . a . O bverse s u r f a c e d e t a i l . ABP 4. A s b i a n , 
A l s t o n Group, F i f t h L i m e s t o n e . Penruddock. 

X16. 

f i g . b . As f o r f i g . a . X16. 
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P l a t e 52. F e n e s t e l l a p l e b e i a McCoy 

f i g . a . R e v e r s e s u r f a c e d e t a i l , HM D . 1 2 : l . 

B r i g a n t i a n , Lower L i m e s t o n e Group, High 

B l a n t y r e . X16. 





P l a t e 53. F e n e s t e l l a p a p i l l a t a (McCoy) 

f i g . a . L e c t o t y p e ; c o l o n y form. NMI F.6070. A s b i a n , 

Upper L i m e s t o n e , B l a c k l i o n , E n n i s k i l l e n . 

X2. 

f i g .-a. As f o r f i g . a. but showing o b v e r s e s u r f a c e 
d e t a i l r e v e a l e d i n a p o l i s h e d ground down 
s e c t i o n . X12. 
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P l a t e 54. F e n e s t e l l a p a p i l l a t a ( M c C o y ) 

f i g . a . L e c t o t y p e ; r e v e r s e s u r f a c e d e t a i l . NMI F.6070. 
A s b i a n , Upper L i m e s t o n e , B l a c k l i o n , 
E n n i s k i l l e n . X12. 
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P l a t e 55. F e n e s t e l l a m o r r i s i i McCoy 

f i g . a . L e c t o t y p e ; c o l o n y form. NMI F.6034. 
H o l k e r i a n or A s b i a n , Lower L i m e s t o n e , 
L i t t l e I s l a n d , C o rk. X l . 2 . 





P l a t e 56. F e n e s t e l l a p o l y p o r a t a ( P h i l l i p s ) 

f i g . a . S y n t y p e o f F e n e s t e l l a m u l t i p o r a t a McCoy 

showing c o l o n y form. NMI F.6041. A s b i a n , 

Upper Limestone?, K i l l y m e a l , Dungannon. 

X I . 2 . 

f i g . b . As f o r f i g . a . b u t showing o b v e r s e s u r f a c e 

d e t a i l . X l 6 . 
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P l a t e 57. F e n e s t e l l a p o l y p o r a t a ( P h i l l i p s ) 

f i g . a . O bverse s u r f a c e d e t a i l . ABMG 26. B r i g a n t i a n , 
Hardraw S h a l e s , M i l l G i l l , A s k r i g g . X13. 

f i g . b . Obverse s u r f a c e d e t a i l . ABMG 27. H o r i z o n 
and l o c a l i t y ' a s f o r f i g . a . X l 3 . 
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P l a t e 58. F e n e s t e l l a p o l y p o r a t a ( P h i l l i p s ) 

f i g . a . O b v e rse s u r f a c e d e t a i l ; showing v e r y c l o s e l y 
s p a c e d c a r i n a l nodes. ABMG 28. B r i g a n t i a n , 
Hardraw S h a l e s , M i l l G i l l , A s k r i g g . X13. 

f i g . b . Obverse s u r f a c e d e t a i l . ABMG 26. H o r i z o n 
and l o c a l i t y a s f o r f i g . a . X13.5. 





P l a t e 59. F e n e s t e l l a p o l y p o r a t a ( P h i l l i p s ) 

f i g . a . C o l o n y form. BOM 25-09-195. A s b i a n ? , 
C a s t l e t o n , D e r b y s h i r e . X l . 7 . 

f i g . b . Weathered r e v e r s e s u r f a c e showing d e t a i l o f 
a u t o z o o e c i a l chamber b a s e s . BOM 2 5-09-192. 
A s b i a n ? , C a s t l e t o n , D e r b y s h i r e . X l l . 
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P l a t e 60. F e n e s t e l l a q u a d r i d e c i m a l i s McCoy 

f i g . a . L e c t o t y p e ; c o l o n y form. NMI F.6036. A s b i a n , 
Upper L i m e s t o n e , B l a c k l i o n , E n n i s k i l l e n . 
X I . 7 6 . 

f i g . b . L e c t o t y p e ; p o l i s h e d ground down s e c t i o n 
r e v e a l i n g o b v e r s e s u r f a c e d e t a i l . X l 6 . 

f i g . c . O bverse s u r f a c e d e t a i l . KM D.4/1. 
A r n s b e r g i a n , Upper L i m e s t o n e Group, s h a l e 
above t h e G i l l f o o t L i m e s t o n e , C a r l u k e . 
X17. 
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P l a t e 61. M i n i l y a plummerae(Moore) 

f i g . a . O bverse s u r f a c e d e t a i l . ABP 153. A s b i a n , 
A l s t o n Group, F i f t h L i m e s t o n e Penruddock. 

X I 3 . 5 . 

f i g . b . As f o r f i g . a . but w i t h some of t h e p o s i t i o n s 

o f c a r i n a l nodes i n d i c a t e d . X13. 
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P l a t e 62. M i n i l y a n o d u l o s a ( P h i l l i p s ) 

f i g . a . O bverse s u r f a c e d e t a i l . ABP 135. A s b i a n , 
A l s t o n Group, F i f t h L i m e s t o n e , Penruddock. 
X14. 

f i g . b . Obverse s u r f a c e d e t a i l . ABAF 3. A s b i a n , 
A l s t o n Group* K n i p e S c a r L i m e s t o n e , A s h f e l l 
Edge, C u m b r i a . X18.5. 



q 
» 

i l 



n i l y a n o d u l o s a ( P h i l l i p s ) 

O b v e r se s u r f a c e d e t a i l ; t h e p o s i t i o n s o f 
seme o f t h e c a r i n a l nodes a r e i n d i c a t e d . 
ABP 131. A s b i a n , A l s t o n Group, F i f t h 
L i m e s t o n e , Penruddock. X18. 

Obverse s u r f a c e d e t a i l . ABCL 18. A s b i a n , 
C a l p S h a l e - U p p e r L i m e s t o n e , C a r r i c k 
Lough. X l l . 

R e v e r s e s u r f a c e d e t a i l . o f s pecimen shown 
i n f i g . b . X18. 



I 

a 



P l a t e 64. P t i l o p o r e l l a v a r i c o s a ( M c C o y ) 

f i g . a . L e c t o t y p e ; c o l o n y form. NMI F.6040. 
A s b i a n , Upper L i m e s t o n e , B l a c k l i o n , 
E n n i s k i l l e n . X I . 3 . 

f i g . b . L e c t o t y p e ; d e t a i l of r e v e r s e s u r f a c e 

showing t h e r e l a t i o n s h i p between p r i m a r y 

and s e c o n d a r y b r a n c h e s . X10. 
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P l a t e 65. Hemitrypa h i b e r n i c a McCoy 

f i g s a and b. L e c t o t y p e ; two v i e w s showing t h e low 
a n g l e c o n i c a l colony, form. NMI F.6022. 
H o l k e r i a n or A s b i a n . Lower L i m e s t o n e , 
L i t t l e I s l a n d , Cork. X I . 7 . 

f i g . c . L e c t o t y p e ; d e t a i l o f t h e s u p e r s t r u c t u r e . 

X10. 



v V 

s 

i 

s 
1 



P l a t e 66. H e m i t r y p a h i b e r n i c a McCoy 

f i g . a . S y n t y p e ; showing a d e f o r m i t y i n t h e growth 
o f a low a n g l e c o n i c a l z o a r i u m . NMI F.6080. 
H o l k e r i a n or A s b i a n , Lower L i m e s t o n e , L i t t l e 
I s l a n d , C o r k . X l . 3 . 

f i g . b . S y n t y p e ; c o l o n y form showing a low a n g l e 

c o n i c a l z o a r i u m w i t h c r e n u l a t i o n s d e v e l o p e d . 
NMI F.6081. H o r i z o n and l o c a l i t y a s f o r 
f i g . a . X76. 

f i g . c . S y n t y p e . NMI F.6065. A s b i a n , C a l p , 
B a l l i n t r i l l i c k , Bundoran, D o n e g a l . X l . 3 . 

fig . ' d . S y n t y p e . NMI F . 6066. H o r i z o n and l o c a l i t y 

a s f o r f i g . c . X l . 3 . 





Plate 67. Heraitrypa h i b e r n i c a McCoy 

f i g . a . Syntype, showing d e t a i l of the s u p e r s t r u c t u r e 
t h a t has p a r t l y broken away t o r e v e a l the 
obverse surface of the main f e n e s t e l l i d 
msshwork below. NMI F.6065. Asbian, Calp, 
B a l l i n t r i l l i c k , Bundoran, Donegal. X l l . 

f i g . b . Syntype, showing d e t a i l of the s u p e r s t r u c t u r e 
t h a t has p a r t l y broken away t o r e v e a l moulds 
of the f e n e s t e l l i d meshwork below. NMI F.6066. 
Horizon and l o c a l i t y as f o r f i g . a . X l l . 





P l a t e 68. Hemitrypa h i b e r n i c a McCoy 

f i g . a . Type of Fenestella c a r i n a t a McCoy. 
NMI F.6033. Asbian, Carboniferous Shale, 
Enagh, Tynan. Xl.3. 

f i g . b . D e t a i l of the p e r f o r a t e s u p e r s t r u c t u r e , a l s o 
showing s t o u t supporting spines. ABCL 20. 
Asbian, Calp Shale-Upper Limestone, C a r r i c k 
Lough. X13. 
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Plate 69. Hemitrypa h i b e r n i c a McCoy 

f i g s a and b show d e t a i l of the s u p e r s t r u c t u r e . I t 
has a s t o u t e r c o n s t r u c t i o n above branches 
t o which i t i s connected by the p i l l a r 
l i k e c a r i n a l nodes. The roughly hexagonal 
shape of the i n d i v i d u a l meshwork u n i t s i s 
evident, but the p e r f o r a t i o n s , t h a t are 
s i t u a t e d d i r e c t l y above apertures on the 
branches below; are q u i t e w e l l rounded. 

f i g . a . ABP 107. Asbi-an, A l s t o n Group, F i f t h 
Limestone, Penruddock. XI3. 

f i g . b . As f o r f i g . a . X l9. 
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Plate 70. Hernitrypa h i b e r n i c a McCoy 

f i g s a and b show s i l i c i f i e d colony fragments w i t h 
the s u p e r s t r u c t u r e preserved i n p o s i t i o n 
by the p i l l a r - l i k e c a r i n a l nodes above 
branches. 

f i g . a . AECL 20. Asbian, Calp Shale-Upper Limestone, 
C a r r i c k Lough. X13. 

f i g . b . As f o r f i g . a . X13. 
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Plate 71. Hemitrypa h i b e r n i c a McCoy 

f i g . a . The s u p e r s t r u c t u r e has p a r t i a l l y broken 
away r e v e a l i n g the obverse surface of the 
main f e n e s t e l l i d meshwork below. ABP 100. 
Asbian, A l s t o n Group, F i f t h Limestone, 
Penruddock. XI3. 

f i g ; b . As f o r f i g . a . , but showing d e t a i l of the 
obverse surface of branches. X19. 
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P l a t e 72. Hemitrypa h i b e r n i c a McCoy 

fig.a„ Obverse surface d e t a i l of the f e n e s t e l l i d 
meshwork, a l s o showing l a r g e o v i c e l l u l a r 
c a v i t i e s . ABCL 20. Asbian, Calp Shale-
Upper Limestone, C a r r i c k Lough. X17. 

f i g . b . L a t e r a l view showing the s u p e r s t r u c t u r e 
supported a t a uniform distance above 
branches by the p i l l a r - l i k e c a r i n a l nodes 
ABCL 20. Horizon and l o c a l i t y as f o r 
f i g . a . X17. 

f i g . c . Reverse surface d e t a i l . ABP 114. Asbian, 
A l s t o n Group, F i f t h Limestone, Penruddock 
X18.5. 
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P l a t e 73. Hemitrypa h i b e r n i c a McCoy 

f i g . a . Oblique t a n g e n t i a l s e c t i o n showing the 
v a r i a t i o n i n the shape of autozooecial 
chambers w i t h depth. ABRE 243. Holkerian, 
Orton Group, Seventh Limestone, Redmain. 
X51. 

f i g . b . T a n g e n t i a l s e c t i o n showing d e t a i l of 
autozooecial chamber bases and surrounding 
s k e l e t a l t i s s u e s . ABRE 243. Horizon and 
l o c a l i t y as f o r f i g . a . X145. 
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Plate 74. Hemitrypa h i b e r n i c a McCoy 

f i g . a . L o n g i t u d i n a l s e c t i o n . ABRE 254. Holkerian, 
Orton Group, Seventh Limestone, Redmain. 
X34. 

f i g . b . As f o r f i g . a . X130. 

f i g . c . L o n g i t u d i n a l s e c t i o n showing d e t a i l of the 
outer secondary laminated skel e t o n . 
ABRE 254. Horizon and l o c a l i t y as f o r f i g . a 
X240. 
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P l a t e 75. Hernitrypa h i b e r n i c a McCoy 

f i g . a . L o n g i t u d i n a l s e c t i o n showing the connection 
of the s u p e r s t r u c t u r e and branch by the 
supporting p i l l a r - l i k e c a r i n a l nodes a t a 
uniform distance above the branch surface. 
ABRE 2 50. H o l k e r i a n , Orton Group, Seventh 
Limestone, Redmain. X37. 

f i g . b . As f o r f i g . a . X93. 

f i g . c . Transverse s e c t i o n showing the connection 
of the s u p e r s t r u c t u r e and branches by 
supporting p i l l a r - l i k e c a r i n a l nodes a t a 
uniform distance above the obverse surface 
of branches. ABRE 2 36. Horizon and l o c a l i t y 
as f o r f i g . a . - X39. 

f i g . d . Transverse s e c t i o n showing a colony of 
F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) e n c r u s t i n g 
the surface of the s u p e r s t r u c t u r e . 
ABRE 2 36. Horizon and l o c a l i t y as f o r 
f i g . a . X39. 
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P l a t e 76. Hemitrypa h i b e r n i c a McCoy 

f i g . a . Transverse s e c t i o n showing colony of 
F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) e n c r u s t i n g 
the surface of the s u p e r s t r u c t u r e , 
ABRE 2 36. Hol k e r i a n , Orton Group, Seventh 
Limestone, Redmain. X55. 

f i g . b . Transverse s e c t i o n showing d e t a i l of the 
s k e l e t a l t i s s u e s of a branch, p i l l a r - l i k e 
c a r i n a ! node, and the supported 
s u p e r s t r u c t u r e . ABRE 2 36. Horizon and 
l o c a l i t y as f o r f i g . a . X227. 



1 

i 

f V. 

t 



Plate 77. Hemitrypa h i b e r n i c a McCoy 

f i g . a . Transverse s e c t i o n showing d e t a i l of the 
s k e l e t a l t i s s u e s of a branch, p i l l a r - l i k e 
c a r i n a l node and the supported s u p e r s t r u c t u r e . 
A very t h i n primary granular layer surrounds 
autozooecial chambers and forms the c e n t r a l 
narrow core of the p i l l a r - l i k e c a r i n a l 
nodes, and i s seen t o be continuous i n t o 
the s u p e r s t r u c t u r e forming i t s c e n t r a l core. 
The t h i c k e r outer secondary laminated t i s s u e s 
of the branch are seen t o be continuous 
along the l e n g t h of the p i l l a r - l i k e c a r i n a l 
node and the s u p e r s t r u c t u r e where i t a l s o 
encloses the primary granular l a y e r . 
ABRE 2 36. H o l k e r i a n , Orton Group, Seventh 
Limestone, Redmain. X400. 
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Plate 78. Polypora dendroides McCoy 

f i g . a . Lectotype; colony form. NMI F.6073. 
Courceyan, Hookhead Formation, Hookhead, 
Fethard. XI.5. 

f i g . b . Colony form. ABHH 20. Horizon and l o c a l i t y 
as f o r f i g . a . XI.5. 

f i g . c . Lectotype; obverse surface d e t a i l . X l l . 
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Plate 79. Polypora dendroides McCoy 

f i g . a . Lectotype; obverse surface d e t a i l . 
NMI F.6073. Courceyan, Hookhead Formation 
Hookhead, Fethard. X l l . 

f i g . b . Syntype; obverse surface d e t a i l . 
NMI F.6085. Horizon and l o c a l i t y as f o r 
f i g . a . X l l . 
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Plate 80. Polypora [ dendroides McCoy 

f i g . a . Lectotype; shallow t a n g e n t i a l s e c t i o n 
showing the occurrence of c l o s e l y spaced 
narrow rods of the inner primary granular 
l a y e r around a u t o z o o e c i a l a p e r t u r e s , and 
t h e i r i r r e g u l a r d i s t r i b u t i o n over the 
z o a r i a l surface. NMI F.61039. Courceyan, 
Hookhead Formation, Hookhead, Fethard. 
X90. 

f i g . b . Shallow t a n g e n t i a l s e c t i o n showing the 
same d e t a i l as f o r f i g . a . NMI F.6100. 
Horizon and l o c a l i t y unknown, X90„ 

f i g . c . Oblique t a n g e n t i a l s e c t i o n showing d e t a i l 
o f autozooecial chamber bases. NMI F.61O0, 
Horizon and l o c a l i t y unknown. X35. 
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Plate 81. Polypora dendroides McCoy 

f i g . a . Tangential s e c t i o n showing d e t a i l of 
a u t o z o o e c i a l chamber bases; l a t e r a l chamber 
bases are hemihexagona1 wh i l e those of the 
median row are rhombic. NMI F.6100. 
Horizon and l o c a l i t y unknown. X86. 

f i g . b . Oblique t a n g e n t i a l s e c t i o n showing d e t a i l 
o f the outer secondary laminated skeleton 
through which c l o s e l y and r e g u l a r l y spaced 
narrow c y l i n d r i c a l rods of the inner primary 
granular skeleton extend. NMI F.6100. 
Horizon and l o c a l i t y unknown. X86. 

f i g . c . As f o r f i g . b . X35. 
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Plate 82. Polypora dendroides McCoy 

f i g . a . Lectotype; l o n g i t u d i n a l s e c t i o n . 
NMI F.6103d. Courceyan, Hookhead Formation, 
Hookhead, Fethard. X34. 

f i g . b . As f o r f i g . a . but showing d e t a i l of s k e l e t a l 
t i s s u e s , w i t h the narrow c y l i n d r i c a l rods 
of the inner primary granular skeleton 
extending out i n t o the outer secondary 
laminated t i s s u e s . X91. 

f i g . c . As f o r f i g . b . but showing the narrow 
c y l i n d r i c a l rods of the inner primary 
granular skeleton c u r v i n g d i s t a l l y outwards 
i n t o the outer secondary laminated s k e l e t o n . 
X91. 



r 

J- ! ' J 

w 
• 

> 



Plate 83. Polypora dendroides McCoy 

f i g . a . Lectotype; l o n g i t u d i n a l s e c t i o n showing 
d e t a i l of the inner zooecial laminated 
s k e l e t o n l i n i n g autozooecial chambers, the 
surrounding t h i n primary granular skeleton 
and the t h i c k outer secondary laminated 
s k e l e t o n . Narrow c y l i n d r i c a l rods of the 
primary granular skeleton curve d i s t a l l y 
outwards i n t o the outer secondary laminated 
s k e l e t o n . NMI F.6103d. Courceyan, Hookhead 
Formation, Hookhead, Fethard. X210. 
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Plate 84. Polypora verrucosa McCoy 

f i g . a . Lectotype; obverse surface d e t a i l . 
NMI F.6068. Asbian, Upper Limestone, 
B l a c k l i o n , E n n i s k i l l e n . X12. 

f i g . b . Colony form of specimen f i g u r e d by McCoy(1844) 
as Polypora dendroides here i n t e r p r e t e d as 
P_. verrucosa „ NMI F.6072. Asbian, Carboniferous 
Limestone, B l a c k l i o n . X2. 

f i g . c . Colony form of specimen f i g u r e d by McCoy(1844) 
as Fenestella crassa here i n t e r p r e t e d as 
P. verrucosa. NMI F.6039. Asbian, Lower 
Limestone, M i l l i c e n t , Clare. XI.8. 
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P l a t e 85. Polypora verrucosa McCoy 

f i g . a . Colony form. NMI F.6082. Asbian?, K i l d a r e . 
X I . 6. 

f i g . b . Reverse surface d e t a i l . NMI F.6072. Asbian, 
B l a c k l i o n . X l l . 
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Plate 86. Polypora verrucosa McCoy 

f i g . a . Reverse surface d e t a i l ; the removal of some 
of the branches has revealed moulds of 
autoz o o e c i a l apertures on the obverse surface, 
NMI F.6072. Asbian, Carboniferous Limestone, 
B l a c k l i o n . X l l . 

f i g . b . S.E.M. photomicrograph showing obverse 
surface d e t a i l . ABWB 1. B r i g a n t i a n , Middle 
Limestone Group, Morpeth Scar Limestone, West 
Burton. X8. 

f i g . c . As f o r f i g . b . X26. 





P l a t e 87. Polypora verrucosa McCoy 

f i g . a . S.E.M. photomicrograph showing obverse 
surface d e t a i l , ABV7B 1. B r i g a n t i a n , Middle 
Limestone Group, Morpeth Scar Limestone, 
West Burton. X66. 

f i g . b . T a n gential s e c t i o n of the type specimen 
°f Fenestella crassa McCoy, showing 
auto z o o e c i a l chamber bases. There are four 
rows of autozooecia developed on branches, 
l a t e r a l rows have hemi-hexagonal shaped 
chamber bases wh i l e median rows are rhombic 
NMI F.6105b. Asbian, Lower Limestone Group, 
M i l l i c e n t , Clare. X17. 
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Plate 83. Polypora verrucosa McCoy 

f i g . a . Tangential s e c t i o n showing d e t a i l of 
autozooecial chamber bases. NMI F.6105b. 
Asbian, Lower Limestone, M i l l i c e n t , Clare. 
X49. 

f i g . b . L o n g i t u d i n a l 'section. NMI F.6105e. Horizon 
and l o c a l i t y as f o r f i g . a . X49. 



i . 

i 1 

. • i 
• / 

0 
k 

• 

) 



Plate 89. Polypora verrucosa McCoy 

f i g . a . Transverse s e c t i o n . NMI F.6l05d. Asbian, 
Lower Limestone, M i l l i c e n t , Clare. X46. 

f i g . b . As f o r f i g . a . X46. 

f i g . c . Transverse s e c t i o n showing m i c r o s t r u c t u r a 1 
d e t a i l s of the s k e l e t a l t i s s u e s of a branch. 
The zo o e c i a l laminated skeleton i s very t h i n 
t he surrounding primary granular l a y e r i s 
t h i n , and s k e l e t a l ridges of the primary 
g r a n u l a r skeleton are only very p o o r l y 
developed. The outer secondary laminated 
skeleton i s t h i c k . NMI F.6105d. Horizon and 
l o c a l i t y as f o r f i g . a . X115. 
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Plate 90. Polypora marginata McCoy 

f i g . a . Lectotype; colony form. NMI F.6071. Asbian, 
Upper Limestone, K i l l y m e a l , Dungannon. 
X l . 5. 

f i g . b . Lectotype; polished ground down s e c t i o n 
showing obverse surface d e t a i l . X l l . 

f i g . c . Lectotype; reverse surface d e t a i l . X l l . 
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Plate 91. Polypora sp.nov. A 

f i g . a . Holotype; showing the very high angle c o n i c a l 
z o a r i a l form. HM D.356. B r i g a n t i a n , C o r r i e 
Burn. XI.35. 

f i g . b . Holotype; showing obverse surface d e t a i l . 
X13.5. 
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Plate 92. Polypora sp. nov. A 

f i g . a . Holotype; showing obverse surface d e t a i l 
HM D.356. B r i g a n t i a n , C o r r i e Burn. X13.5 





P l a t e 93. D i p l o p o r a r i a marginvilji-s (Young and Young) 

f i g . a . Colony form. BOM 25-09-202. B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, 
Hairmyres, E. K i l b r i d e . X l l . 

f i g . b . Obverse surface d e t a i l . The specimen on the 
r i g h t hand side i s the l e c t o t y p e . HM D.122. 
(Lectotype i s number HM D.122:14 ) Horizon 
and l o c a l i t y as f o r f i g . a . X18. 

f i g . c . Obverse surface d e t a i l . HM B.122. Horizon and 
l o c a l i t y as f o r f i g . a . X17. 

f i g . d . Obverse and reverse surface d e t a i l . HM D.122. 
Horizon and l o c a l i t y as f o r f i g . a . X17. 

f i g . e . S.E.M. photomicrograph showing obverse surface 
d e t a i l . ABH 1. Horizon and l o c a l i t y as f o r 
f i g . a . X33. 

f i g . f . As f o r f i g . a . X120. 
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Plate 94. D i p l o p o r a r i a marginalis(Young and Young) 

f i g . a . S.E.M. photomicrograph showing reverse 
surface d e t a i l . ABH 2. B r i g a n t i a n , Lower 
Limestone Group, Hosie Limestone, Hairmyres, 
E. K i l b r i d e . X72. 

. f i g . b . As f o r f i g . a . X236. 

f i g . c . Oblique t a n g e n t i a l s e c t i o n . GAGM 01-53vt. 
Hor-izon and l o c a l i t y as f o r f i g . a . X35. 

f i g . d . Shallow t a n g e n t i a l s e c t i o n showing a supe r i o r 
hemiseptum s i t u a t e d a t the base of v e s t i b u l a r 
regions i n each autozooecium. GAGM 01-53vt. 
X64. 

f i g . e . Tangential s e c t i o n showing the t r a p e z o i d a l 
shape of autozooecial chamber bases. 
GAGM Ol-5 3vt. Horizon and l o c a l i t y as f o r 
f i g . a . X64 
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Plate 95. D i p l o p o r a r i a marginal i s (Your.g and Young) 

f i g . a . Shallow t a n g e n t i a l s e c t i o n showing the 
p o s i t i o n of the superior hemiseptum 
s i t u a t e d a t the base of the v e s t i b u l a r 
region i n each autozooeciurn. GAGM 01-53vu(-2). 
B r i g a n t i a n , Upper Limestone, Boghead, 
Hamilton. X152. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing the p o s i t i o n 
of the superior hemiseptum. GAGM 01 - 5 3 v u ( - l ) . 
Horizon and l o c a l i t y as f o r f i g . a . X162. 
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Plate 96. D i p l o p o r a r i a marginalis(Young and Young) 

f i g . a . Transverse s e c t i o n showing an autozooecium 
opening low down on a branch side, and 
d e t a i l of the t h i n primary granular skeleton 
w i t h i t s f a i r l y s hort narrow ridges 
p r o j e c t i n g out i n t o the t h i c k outer secondary 
laminated s k e l e t o n . GAGM 01--53vu (-1) . 
B r i g a n t i a n , Upper Limestone, Boghead, X180. 

f i g . b . Transverse s e c t i o n . GAGM 01-53vt. B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, 
Hairmyres. X383, 





Plate 97. Penniretepora s t e l l i p o r a ( Y o u n g and Young) 

f i g . a . Obverse surface d e t a i l . ABHR 1. Arnsbergian, 
Shales above the Main Limestone, Hurst. 
X15. 

f i g . b . Obverse surface d e t a i l . GAGM 01-53vs. 
Arnsbergian, Upper Limestone Group, Gare, 
Carluke. X15. 

f i g . c . Reverse and obverse surface d e t a i l . HM D.128, 
The specimen second from the r i g h t i s the 
Lectotype(HM D.128-4 ) . B r i g a n t i a n , Lower 
Limestone Group, Hosie Limestone, Hairmyres. 
X15. 
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Plate 98. Penniretepora spinosa(Young and Young) 

f i g . a . Obverse surface d e t a i l . GAGM 01-53vr. 
B r i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, Hairmyres, E. K i l b r i d e . X17. 

f i g . b . Obverse surface d e t a i l . GAGM Ol-53vr. 
Horizon and l o c a l i t y as f o r f i g . a . Xl7. 

f i g . c . Lectotype; obverse surface d e t a i l . 
HM D.128:17. Horizon and l o c a l i t y as f o r 
f i g . a . X17. 

f i g . d . Reverse surface d e t a i l . HM D.128. Horizon 
and l o c a l i t y as f o r f i g . a . X17. 

f i g . e . S.E.M. photomicrograph showing obverse 
surface d e t a i l , a l s o an o v i c e l l on the top 
l e f t hand side l a t e r a l branch. ABH 29. 
Horizon and l o c a l i t y as f o r f i g . a . X43. 

f i g . f . S.E.M. photomicrograph'showing d e t a i l of 
an o v i c e l l . ABH 29. Horizon and l o c a l i t y as 
f o r f i g . a . X120. 

f i g . g . S.E.M. photomicrograph showing d e t a i l of 
a de n t i c u l a t e d ' autozooecia1 aperture. 
HM D.128:21. Horizon and l o c a l i t y as f o r 
f i g . a . X400. 

f i g . h . S.E.M. photomicrograph showing d e t a i l of 
d e n t i c u l a t e d autozooecial apertures. ABH 28, 
Horizon and l o c a l i t y as f o r f i g . a . X180. 
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Plate 99. Penniretepora spinosa(Young and Young) 

f i g . a . S.E.M. photomicrograph showing d e t a i l of a 
d e n t i c u l a t e d autozooecial a p e r t u r e . ABH 28, 
B r i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, Hairmyres, E. K i l b r i d e . X280. 

f i g . b . Shallow t a n g e n t i a l s e c t i o n . GAGM 01-53vr. 
Horizon and l o c a l i t y as f o r f i g . a . X96. 

f i g . c . T angential s e c t i o n showing the t r a p e z o i d a l 
shape of autozooecial chamber bases. 
GAGM 01-53vr(-2). Horizon and l o c a l i t y as 
f o r f i g . a . X96. 

f i g . d . Transverse s e c t i o n . GAGM 01-53vr. Horizon 
and l o c a l i t y as f o r f i g . a . X230. 
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PLate 100. Penniretepora sp. nov. A 

f i g . a . Holotype; obverse surface d e t a i l . HM D.62(-l) 
B r i g a n t i a n , Shale above the Second Kingshaw 
Limestone, Carluke. X16. 

f i g . b . Paratype; reverse surface d e t a i l . HM D.62(-2) 
Horizon and l o c a l i t y as f o r f i g . a . X l l . 





Plate 101. Penniretepora sp.nov. B. 

f i g . a . S.E.M. photomicrograph of holotype showing 
obverse surface d e t a i l . ABHR A 6 ( - l ) . 
Arnsbergian, Shales above the Main Limestone, 
Hurst, N. York s h i r e . X18.5. 

f i g . b . S.E.M. photomicrograph of paratype showing 
obverse surface d e t a i l and the occurrence 
of o v i c e l l s . ABHR A6(-4). Horizon and 
l o c a l i t y as f o r f i g . a . X19. 

f i g . c . S.E.M. photomicroraph showing d e t a i l of an 
o v i c e l l . ABHR A6(-4). Horizon and l o c a l i t y 
as f o r f i g . a . X130. 

f i g . d . S.E.M. photomicrograph showing d e t a i l of an 
o v i c e l l . ABHR A6(-4). Horizon and l o c a l i t y 
as f o r f i g . a . X153. 
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Plate 102. Penniretepora f l e x i c a r i n a t a ( Y o u n g and Young) 

f i g . a . Obverse surface d e t a i l . HM D .121. The 
l e c t o t y p e i s second from the l e f t ( H M D.121 -8) 
B r i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, Hairmyres, E. K i l b r i d e . X16. 

f i g . b . Obverse surface d e t a i l . HM D.121. Horizon 
and l o c a l i t y as f o r f i g . a . X16. 

f i g . c . Reverse surface d e t a i l . HM D.121. Horizon 
and l o c a l i t y as f o r f i g . a . X16. 

f i g . d . Obverse surface d e t a i l . GAGM Ol-5 3vz. Horizon 
and l o c a l i t y as f o r f i g . a . Xl3. 





Plate 103. Penniretepora f l e x i c a r i n a t a (Young and Young) 

f i g . a . S.E.M. photomicrograph showing obverse 
surface d e t a i l . ABH 23. B r i g a n t i a n ; Lower 
Limestone Group, Hosie Limestone, Hairmyres. 
X20. 

f i g . b . S.E.M. photomicrograph showing obverse 
surface d e t a i l . D e t a i l as f o r f i g . a . X88. 

f i g . c . Colony form of Grahams (1975)lectotype 
of Penniretepora r e c t i c a r i n a t a (Young and Young) 
here placed i n synonomy w i t h P. f l e x i c a r i n a t a . 
HM D.455. B r i g a n t i a n ; Lower Limestone Series, 
Dykehead P i t , - H i g h B l a n t y r e . X2. 

f i g . d . As f o r f i g . c . but showing obverse surface 
d e t a i l . X21. 
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Plate 104. Penniretepora pulcherrima McCoy 

f i g . a . Lectotype; colony form. NMI F.602 3. Asbian, 
Upper Limestone, B l a c k l i o n , E n n i s k i l l e n . X2.5. 

f i g . b . Lectotype; reverse surface d e t a i l . X15.5. 
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P l a t e 105. Penniretepora pulcherrima McCoy 

f i g . a . Colony form; abundant pinnate colonies 
showing a pref e r e d o r i e n t a t i o n . GAGM 0l-53us. 
B r i g a n t i a n , Lower Limestone Group, Ilosie 
Limestone, Hairmyres. X.84. 

f i g . b . Obverse and reverse surface d e t a i l . HM D.125. 
Horizon and l o c a l i t y as f o r f i g . a . X16. 

f i g . c . As f o r f i g . b . X16. 
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. Plate 106. Penniretepora pulcherrima McCoy. 

f i g . a . S.E.M. photomicrograph showing obverse 
surface d e t a i l . Each autozooecial aperture 
i s sealed by a secondary nanozooid. ABH 17. 
Br i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, Hairmyres. X22. 

f i g . b . As f o r f i g . a . X51. 

f i g . c . S.E.M. photomicrograph showing d e t a i l of 
an autozooecial aperture sealed by a 
secondary nanozooid. ABH 17. Horizon and 
l o c a l i t y as f o r f i g . a . X160. 

f i g . d . S.E.M. photomicrograph showing reverse 
surface d e t a i l . ABH 18. Horizon and 
l o c a l i t y as f o r f i g . a . X56. 

f i g . e . Tangential s e c t i o n showing the t r a p e z o i d a l 
shape of autozooecial chamber bases. HM D.127. 
Horizon and l o c a l i t y as f o r f i g . a . X l l . 
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Plate 107. Penniretepora robusta(Young and Young) 

f i g . a . Lectotype: obverse surface d e t a i l . 
HM D.54-1. B r i g a n t i a n ; Shale above the 
G i l l f o o t Limestone, Carluke. X10. 

f i g . b . Reverse surface d e t a i l . HM D.54-2. 
Horizon and l o c a l i t y as f o r f i g . a . X13.5. 

f i g . c . Reverse surface d e t a i l . HM D.54-3. 
Horizon and l o c a l i t y as f o r f i g . a . XlO. 
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Plate 108. Penniretepora elegans(Young and Young) 

f i g . a . Colony form. GAGM 01-53wf. B r i g a n t i a n , 
Dykehead P i t , High B l a n t y r e . Xl.3. 

f i g . b . Colony form. GAGM 01-53wg. Horizon and 
l o c a l i t y as f o r f i g . a . Xl.3. 

f i g . c . Colony form.HM D.13. Horizon and l o c a l i t y 
unknown. Xl.9. 

f i g . d . Obverse surface d e t a i l . GAGM Ol-53wj. 
Horizon and l o c a l i t y as f o r f i g . a . X14. 
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Plate 109. Penniretepora elegans(Young and Young). 

f i g . a . Lectotype,obverse surface d e t a i l . GAGM 
01-53wd (-6) . Brigantian, Lower Limestone 
Group, Hosie Limestone, Hairmyres. X13. 

f i g . b . Lectotype, reverse surface d e t a i l . X13. 
( f i g s , a and b are reproduced from Graham 
1975 PI. 1, f i g s . 3.3a) 

f i g . c . Obverse surface d e t a i l . HM D.124. Horizon 
and l o c a l i t y as f o r f i g . a . X18. 

f i g . d . S.E.M. photomicrograph showing obverse 
surface d e t a i l . Each autozooecial 
ap e r t u r e i s sealed by a secondary nanozooid. 
ABH 19. Horizon and l o c a l i t y as f o r f i g . a . 
X17. 

f i g . e . Obverse surface d e t a i l . HM D.124. Horizon 
and l o c a l i t y as f o r f i g . a . X17. 

f i g . f . S.E.M. photomicrograph showing d e t a i l of 
autozooecial apertures sealed by secondary 
nanozooids. Horizon.and l o c a l i t y as f o r 
f i g . a . X78. 
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Plate 110. Penniretepora elegans(Young and Young). 

f i g . a . S.E.M. photomicrograph showing d e t a i l of 
secondary nanozooids. ABH 19. B r i g a n t i a n 
Lower Limestone Group, Hosie Limestone, 
Hairmyres. X144. 

f i g . b . Shallow t a n g e n t i a l s e c t i o n . HM D.123(-2) 
Horizon and l o c a l i t y as f o r f i g . a . X99. 





Plate 111. Penniretepora elegans(Young and Young). 

f i g . a . L o n g i t u d i n a l s e c t i o n . HM D.123(-l). 
B r i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, Hairmyres. X37. 

f i g . b . As f o r f i g . a . X99. 
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Plate 112. Penniretepora laxa(Young and Young). 

f i g . a . Lectotype, obverse surface d e t a i l . GAGM 
01-53vk(-9). B r i g a n t i a n , Lower Limestone 
Group, Hosie Limestone, Hairmyres. X9„ 

f i g . b . Lectotype, reverse surface d e t a i l . X9. 

f i g . c . Obverse surface d e t a i l . GAGM 01-5 3vk. 
Horizon and l o c a l i t y as f o r f i g . a . X9. 

f i g . d . Reverse surface d e t a i l . Horizon and 
l o c a l i t y as f o r f i g . a . X9. 
( f i g s . a - d are reproduced from Graham 
1975, PI.2, figs.9.9a,10.10a). 

f i g . e . Obverse surface d e t a i l . GAGM 01-53vk. 
Horizon and l o c a l i t y as f o r f i g . a . X16. 

f i g . f . Obverse surface d e t a i l . KM D.131. Horizon 
and l o c a l i t y as f o r f i g . a . X16. 
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Plate 113. Penniretepora laxa(Young and Young). 

f i g . a . Reverse and obverse surface d e t a i l . 
GAGM O l - 5 3 c l j . B r i g a n t i a n , Lower Limestone 
Group, Hosie Limestone, Hairmyres. X17. 

f i g . b . Type of Glauconome elegantula Etheridge. 
G.S.E.2109. B r i g a n t i a n , Lower Limestone 
Group, Harelaw Quarry, Longniddry, East 
L o t h i a n . Xl3. 

f i g . c . Type of Glauconome elegantula Etheridge. 
G.S.E.2096. Horizon and l o c a l i t y as f i g . b . 
X13. 

( f i g s . b and c are reproduced from Graham 
1975, Pi.6. f i g s . 1 . 2 ) . 
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Plate 114. Penniretepora grandis McCoy. 

f i g . a . Lectotype; colony form. NMI F.6024. 

A.sbian; Meelick Chapel, Clare. XI.6. 

f i g . b . Lectotype; obverse surface d e t a i l . X13 

f i g . c . Lectotype; obverse surface d e t a i l . X13 





Plate 115. Ptylopora pluma McCoy. 

f i g . a . Lectotype; colony form. NMI F6046. 

Courceyan, Hookhead forma t i o n , Hookhead. Xl.5 

f i g . b . Lectotype; obverse surface d e t a i l . XlO. 

f i g . c . Lectotype; obverse surface d e t a i l . XlO. 





Plate 116. Ptylopora pluma McCoy 

f i g . a . Topotype; colony form. NMI F.6096(-l). 
Courceyan, Hookhead Formation, Hookhead, 
Fethard. XI.5. 

f i g . b . Topotype; colony form. NMI F.6096(-2). 
Horizon and l o c a l i t y as f o r f i g . a . X2.2. 

f i g . c . Colony form. HM 891. B r i g a n t i a n , C o r r i e b u r n . 
X I . 7. 

f i g . d . Obverse surface d e t a i l . ABCL 21. Asbian, 
Calp Shale-Upper Limestone, C a r r i c k Lough, 
X l l . 

f i g . e . Ptylopora f l u s t r i f o r m i s McCoy, colony form. 
( P_. f l u s t r i f ormis i s here placed i n synonomy 
w i t h P. pluma.), NMI F.6089(-l). Asbian, 
K i l d a r e . Xl.5. 
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Plate 117. Ptylopora pluma McCoy 

f i g . a . Ptylopora f l u s t r i f o r m i s McCoy. NMI F.6089(-2). 
Asbian, K i l d a r e . X2.0. 

f i g . b . Ptylopora macropora McCoy. NMI F.6088. 
(P. macropora i s here placed i n synonomy 
w i t h P. pluma) Asbian. Carboniferous s l a t e . 
Poulscadden Howth. X I . 4. 

f i g . c . Ptylopora p h i l l i p s i Vine. (P. p h i l l i p s i i s 
here placed i n synonomy w i t h P. pluma) 
Colony form. BOM 29-05-175(-1). Asbian(?), 
C a s t l e t o n Derbyshire. X l . 7. 

f i g . d . As f o r f i g . c . Xl.7. 

f i g . e . Ptylopora p h i l l i p s i Vine. Plan of a c o n i c a l 
colony. BOM 29-05-175(-2). Horizon and l o c a l i t y 
as f o r f i g . c . X2.0. 

f i g . f . Ptylopora p h i l l i p s i Vine. Colony form. 
BOM 29-05-175(-3). Horizon and l o c a l i t y as 
f o r f i g . c . X2.3. 
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Plate 118. Ptylopora pluraa McCoy-
f i g . a . Ptylopora p h i l l i p s i Vine, obverse surface d e t a i l 

showing l a t e r a l branches d i v e r g i n g from the 
m i d r i b a t low acute angles. BOM 29-05-175(-2). 
As b i a n ( ? ) , Castleton, Derbyshire. X10. 

f i g . b . Ptylopora p h i l l i p s i Vine, obverse surface d e t a i l 
showing the convergence of l a t e r a l branches a t 
low acute angles on the opposite side of the 
cone t o the m i d r i b . BOM 29-05-175(-1). Horizon 
and l o c a l i t y as f o r f i g . a . XlO. 
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Plate 119. Ptylopora pluma McCoy 

f i g . a . Ptylopora p h i l l i p s i Vine; p o o r l y preserved 
specimen w i t h moulds of the branches showing 
the convergence and f u s i o n of l a t e r a l branches 
i n a plane p a r a l l e l t o the m i d r i b on the 
opposite surface of the cone. BOM 29-05-175(-1). 
Asbian ( ? ) , C a s t l e t o n , Derbyshire. XlO. 

f i g . b . As f o r f i g . a . XlO. 





Plate 120. Ptylopora pluma McCoy 

f i g . a . Tangential s e c t i o n through the m i d r i b and 
proximal areas of l a t e r a l branches showing 
autoz o o e c i a l chamber bases. NMI F.6102a. 
Courceyan, Hookhead formation, Hookhead, 
Fethard. X40. 

f i g . b . As f o r f i g . a . X104. 
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•Plate 121. Ptylopora pluma McCoy 

f i g . a . L o n g i t u d i n a l s e c t i o n through the m i d r i b 
showing the extremely t h i c k secondary outer 
laminated s k e l e t o n . NMI F.6102f. Courceyan, 
Hookhead Formation, Hookhead, Fethard. X34. 

f i g . b . Transverse s e c t i o n through the m i d r i b ( f a r 
r i g h t ) and two l a t e r a l branches. NMI F.6l02d. 
Horizon and l o c a l i t y as f o r f i g . a . X34. 

f i g . c . Transverse s e c t i o n through the m i d r i b showing 
d e t a i l s of the s k e l e t a l m i c r o s t r u c t u r e . The 
primary granular l a y e r t h a t surrounds 
autozooecial chambers i s t h i n , and s h o r t , 
narrow ridges of t h i s granular l a y e r r a d i a t e 
outwards i n t o the very t h i c k outer secondary 
laminated skeleton which has a c h e v r o n - l i k e 
s t r u c t u r e . NMI F.6102d. Horizon and l o c a l i t y 
as f o r f i g . a . X92. 
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Plate 122. Ptylopora pluma McCoy 

f i g . a . Transverse s e c t i o n showing d e t a i l of the 
s k e l e t a l m i c r o s t r u c t u r e of the m i d r i b . A t h i n 
f i n e l y laminated secondary skeleton l i n e s 
a utozooecial chambers. A t h i n primary granular 
l a y e r surrounds chambers and narrow sh o r t 
ridges r a d i a t e outwards i n t o the surrounding 
t h i c k outer secondary laminated skeleton. 
The outer secondary laminated skeleton i s 
o r a l l y f l e x e d around the ridges of the primary 
granular s k e l e t o n . NMI F.6102d. Courceyan, 
Hookhead Forma'tion, Hookhead, Fethard. X220. 

f i g . b . As f o r f i g . a . X400. 
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Plate 12 3. Ptylopora pluma McCoy 

f i g . a . Transverse s e c t i o n through the m i d r i b 
showing d e t a i l of the outer secondary 
laminated skeleton w i t h i t s ch e v r o n - l i k e 
s t r u c t u r e . NMI F.6l02d. Courceyan, Hookhead 
Formation, Hookhead, Fethard. X400. 
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Plate 124. Secondary Overgrowths 

f i g . a . L o n g i t u d i n a l s e c t i o n showing d e t a i l of an 
overgrowth i n a colony of D y s c r i t e l l a 
m i l i a r i a ( N i c h o l s o n ) . The p o i n t of o r i g i n of 
the overgrowth i s seen and autozooecia o f 
the overgrowth grew i n a proximal d i r e c t i o n 
down the sides of the parent branch. 
HM D.21. Asbian, Lower Limestone Group, 
Redesdale Ironstone Shale, Ridsdale, 
Northumberland. X37. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing d e t a i l of the 
the overgrowth i n the same colony as 
i l l u s t r a t e d i n f i g . a . X37. 
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Plate 125. Secondary Overgrowths 

f i g . a . L o n g i t u d i n a l s e c t i o n showing d e t a i l of an 
overgrowth i n a colony of Stenodiscus tumida 
( P h i l l i p s ) . The basal lamina of the 
overgrowth i s shown and the endozones of the 
overgrowth autozooecia are very short and 
p o o r l y developed. HM D.10. Asbian, Lower 
Limestone Group, Redesdale Ironstone Shale 
Ridsdale, Northumberland. . X47. 





Plate 126, Zooecial Boundaries 

f i g . a . Tangential s e c t i o n showing the laminated 
nature of s k e l e t a l laminae throughout the 
e n t i r e w i d t h of the i n t e r z o o e c i a l w a l l i n 
the t h i n walled p o r t i o n of the exozone 
w a l l i n Tabulipora u r i i ( F l e m i n g ) . Laminae 
only t u r n over i n a very narrow dark 
coloured zone along the median l i n e of 
i n t e r z o o a c i a l w a l l where they are 
o r i e n t a t e d p a r a l l e l t o the plane of s e c t i o n . 
HM D.787b. B r i g a n t i a n , Lower Limestone Group, 
Hosie Limestone, Hairmyres. X400. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing the occurrence of 
an i r r e g u l a r l y sinuous narrow dark zone along 
the median l i n e of i n t e r z o o e c i a l w a l l s i n the 
t h i n walled p o r t i o n of an exozone w a l l . 
Laminae t u r n over a b r u p t l y i n t h i s zone. 
Tabulipora u r i i (Fleming). Horizon and l o c a l i t y 
as f o r f i g . a . X90. 
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P l a t e 127. Zooecial Boundaries 

f i g . a . L o n g i t u d i n a l s e c t i o n showing the gradual 
dissapearance of the dark coloured narrow 
median l i n e i n i n t e r z o o e c i a l w a l l s 
accompanying the development of a t h i c k 
walled monila as the p i t c h of the laminae 
decreases and they t u r n g e n t l y over 
across a wider area. Tabulipora u r i i 
(Fleming). HM D.902. D r i g a n t i a n , Lower 
Limestone Group/ Hosie Limestone, Hairmyres. 
X91. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing the occurrence 
of a narrow dark l i n e along the median l i n e 
of i n t e r z o o e c i a l w a l l s i n the exozone r e g i o n . 
The l i n e appears a t the a n t e r i o r ends of 
monilae w i t h the development of a t h i n walled 
p o r t i o n (higher p i t c h of laminae) and 
dissapears i n the proximal p o r t i o n of the 
succeeding monilae as the p i t c h of the laminae 
decreases. Tabulipora u r i i (Fleming). HM D.902, 
X360. 
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Plate 128. Ring Septa 

f i g . a . L o n g i t u d i n a l s e c t i o n showing d e t a i l of the 
laminar m i c r o s t r u c t u r e of r i n g septa. S k e l e t a l 
laminae comprising r i n g septa are only 
continuous w i t h i n t e r z o o e c i a l w a l l laminae 
i n the proximal p o r t i o n s of septa. Along most 
of the septums l e n g t h laminae extend from i t s 
a n t e r i o r surface a t low angles and g r a d u a l l y 
g e n t l y curve inwards and t u r n over q u i t e 
a b r u p t l y f a i r l y close t o the p o s t e r i o r septum 
w a l l . The p o s t e r i o r curvature of the s e p t a l 
rims i s developed by the a c c r e t i o n of laminae 
a t i n c r e a s i n g angles away from the a n t e r i o r 
s u r f a c e . Tabulipora u r i i (Fleming). HM D.787a. 
B r i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, Hairmyres. X360. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing the occurrence 
of a dark narrow l i n e developed where laminae 
of the r i n g septum t u r n over a b r u p t l y i n the 
p o s t e r i o r p o r t i o n of the septum. Tabulipora 
u r i i (Fleming). HM D.787a. Horizon and l o c a l i t y 
as f o r f i g . a . X360. 
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Plate 129. Ring Septa 

f i g . a . L o n g i t u d i n a l s e c t i o n showing morphological 
v a r i a t i o n of s e p t a l rims on opposite margins 
i n Tabulipora u r i i (Fleming). HM D.787a. 
B r i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, Hairmyres. X2 30. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing thickened a n t e r i o r 
surfaces of s e p t a l rims. Tabulipora u r i i 
(Fleming). HM D.787a. Horizon and l o c a l i t y as 
f o r f i g . a . X360. 
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Plate 130. Tabulipora u r i i ( F l e m i n g ) 

f i g . a . Paralectotype; colony e n c r u s t i n g a c r i n o i d 
stem. HM D.300. B r i g a n t i a n , Lower Limestone 
Series, Trearne, B e i t h . XI.9. 

f i g . b . Paralectotype; colony e n c r u s t i n g the brachiopod 
Composita ambigua. HM D.786c. B r i g a n t i a n , Lower 
Limestone Series, Hosie Limestone, Hairmyres. 
X13. 

f i g . c . Paralectotype; adnate colony. HM D.785. Horizon 
and l o c a l i t y a-s f o r f i g . b . X13. 
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P l a t e 131. Tabulipora u r i i ( F l e m i n g ) 

f i g . a . Para l e e t o t y p e ; d e t a i l of the z o a r i a l surface 
showing the i r r e g u l a r shape, s i z e and 
d i s t r i b u t i o n of autozooecial apertures, and 
the i r r e g u l a r d i s t r i b u t i o n of e x i l a z o o e c i a . 
HM D.907. B r i g a n t i a n , Lower Limestone Group, 
Hosie Limestone, Hairmyres. X l l . 

f i g . b . As f o r f i g . a . X l l . 

f i g . c . As f o r f i g . a . X18. 
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Plate 132. Tabulipora u r i i ( F l e m i n g ) 

f i g . a . Paralectotype; z o a r i a l surface d e t a i l 
showing the d i s t r i b u t i o n of s t y l e t s w i t h l a r g e 
type A. s t y l e t s s i t u a t e d a t i n t e r a p e r t u r a l 
angles and small type C s t y l e t s c l o s e l y spaced 
between. HM D.907. B r i g a n t i a n , Lower Limestone 
Group, Hosie Limestone, Hairmyres. X18. 

f i g . b . Lectotype; shallow t a n g e n t i a l s e c t i o n showing 
the d i s t r i b u t i o n of s t y i e t s . HM D.7S7d„ 
Horizon and l o c a l i t y as f o r f i g . a . X37. 

f i g . c . Shallow t a n g e n t i a l s e c t i o n . GAGM 01-53bxx. 
B r i g a n t i a n , C a p e l r i g , E. K i l b r i d e . X16. 





Plate 133. Tabulipora u r i i ( F l e m i n g ) 

f i g . a . Lectotype; t a n g e n t i a l s e c t i o n showing the 
d i s t r i b u t i o n of s t y l e t s on i n t e r z o o e c i a l w a l l s , 
l a r g e type A s t y l e t s are s i t u a t e d a t 
i n t e r z o o e c i a l angles and small type C s t y l e t s 
are c l o s e l y spaced between. Type C s t y l e t s are 
absent i n t h i n walled p o r t i o n s . The r e n i f o r m 
shape of the p e r f o r a t i o n s i n r i n g septa are 
shown. HM D.787b. B r i g a n t i a n , Lower Limestone 
Group, Hosie Limestone, Hairmyres. X88. 

f i g . b . Lectotype; t a n g e n t i a l s e c t i o n showing d e t a i l of 
the d i s t r i b u t i o n of s t y l e t s . Horizon and 
l o c a l i t y as f o r f i g . a . X230. 

f i g . c . Lectotype; t a n g e n t i a l s e c t i o n showing type A 
s t y l e t s s i t u a t e d a t , and close t o i n t e r z o o e c i a l 
angles, and t h e i r p r o j e c t i o n beyond the margins 
of i n t e r z o o e c i a l w a l l s i n a narrow t h i n w a l l e d 
p o r t i o n of the exozone w a l l . Horizon and 
l o c a l i t y as f o r f i g . a . X200. 
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P l a t e 134. Tabulipora u r i i (Fleming) 

f i g , a . Transverse s e c t i o n showing the exozone region 
w i t h a long t h i c k walled p o r t i o n , a l s o the 
o r i g i n of a l a t e r a l branch. L a t e r a l branch 
development i s i n i t i a t e d w i t h the development 
of a long t h i n walled endozone p o r t i o n on the 
exozone w a l l of the parent branch. 
GAGM 01-53bxs. B r i g a n t i a n , H i l l h e a d Quarry, 
B e i t h . X16. 

f i g . b . Lectotyper transverse s e c t i o n showing the 
i r r e g u l a r l y budded autozooecia i n the endozone 
r e g i o n , a l s o a long t h i c k walled p o r t i o n and 
a very s h o r t t h i n walled p o r t i o n i n the exozone 
r e g i o n . HM D.787c. B r i g a n t i a n , Lower Limestone 
Group, Hosie Limestone, Hairmyres. X37. 
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Plate 135. Tabulipora u r i i ( F l e m i n g ) 

f i g . a . Lectotype; transverse s e c t i o n showing exozone 
d e t a i l . The i r r e g u l a r l y developed narrow 
dark sinuous median l i n e of i n t e r z o o e c i a l w a l l s 
i s shown, and type A s t y l e t s are seen i n the 
upper p a r t of i n t e r z o o e c i a l w a l l s . HM D.787c. 
B r i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, Hairmyres. X90. 

f i g . b . Lectotype; l o n g i t u d i n a l s e c t i o n showing the 
i n t e r z o o e c i a l a l l i g n m e n t of r i n g septa and 
monilae i n the exozone r e g i o n . X16. 

f i g . c . Lectotype; l o n g i t u d i n a l s e c t i o n showing the 
i n t e r z o o e c i a l a l l i g n m e n t of monilae and r i n g 
septa i n the exozone r e g i o n . X35. 
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Plate 136. Tabulipora u x i i (Fleming) 

f i g . a . Lectotype; l o n g i t u d i n a l s e c t i o n showing the 
i n t e r z o o e c i a l a l l i g n m e n t of monilae and r i n g 
septa and the i r r e g u l a r development of the 
dark narrow sinuous median l i n e i n the t h i c k 
w a l l e d p o r t i o n s of exozone i n t e r z o o e c i a l w a l l s . 
HM D.787a. B r i g a n t i a n , Lov/er Limestone Group, 
Hosie Limestone, Hairmyres. X34. 

f i g . b . Paralectotype; l o n g i t u d i n a l s e c t i o n showing 
t h i n exozone i n t e r z o o e c i a l w a l l s w i t h monilae 
only p o o r l y developed, and the i n t e r z o o e c i a l 
a l l i g n m e n t of r i n g septa. HM D.900. Horizon 
and l o c a l i t y as f o r f i g . a . X16. 

f i g . c . Paralectotype; l o n g i t u d i n a l s e c t i o n showing 
the occurrence of a t h i c k e r and b e t t e r developed 
proximal(lower) side t o r i n g septa compared t o 
d i s t a l ( u p p e r ) sides. HM D.900. Horizon and 
l o c a l i t y as f o r f i g . a . X38. 
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P l a t e 137. Tabulipora u r i i ( F l e m i n g ) 

f i g . a . Paralectotype; l o n g i t u d i n a l s e c t i o n showing 
the i n t e r z o o e c i a l a l l i g n m e n t of moriilae and 
r i n g septa i n the exozone r e g i o n . HM D.902. 
B r i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, Hairmyres. X16. 

f i g . b . As f o r f i g . a . X37. 
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Plate 138. Tabulipora u r i i ( F l e m i n g ) 

f i g . a . Paralectotype; l o n g i t u d i n a l s e c t i o n showing 
i n t e r z o o e c i a l a l l i g n m e n t of monilae and r i n g 
septa i n the exozone r e g i o n . HM D.902. 
B r i g a n t i a n , Lower Limestone Group, Hosie 
Limestone, Hairmyres. X38. 

f i g . b . Paralectotype; l o n g i t u d i n a l s e c t i o n showing 
the b e t t e r developed t h i c k e r and longer 
proximal(lower) margins of r i n g septa 
compared t o d r s t a l (upper) margins. HM D.902. 
Horizon and l o c a l i t y as f o r f i g . a . X93. 
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Plate 139. Tabulipora howsii(Nicholson) 

f i g . a . Specimens attached t o a card showing the 
r e g u l a r arrangment of monticules. The specimen 
on the bottom l e f t i s a cut and polished 
s e c t i o n showing the i n t e r z o o e c i a l a l l i g n m e n t 
of monilae i n the exozone r e g i o n . 
NH G.155.83(1-6). Asbian, Lower Limestone 
Group, Redesdale Ironstone Shale, Ridsdale, 
Northumberland. X0.6. 

f i g . b . Colony fragment showing the r e g u l a r arrangment 
of monticules. NH G.155.86(-5). Horizon and 
l o c a l i t y as f o r f i g . a . X2.3. 
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Plate 140. Tabulipora howsii(Nicholson) 

f i g . a . Z o a r i a l surface d e t a i l showing the reg u l a r 
arrangement of monticules. NH G.155.86(-4). 
Asbian, Lower Limestone Group, Redesdale 
Ironstone Shale, Ridsdale, Northumberland, 
X2.4. 

f i g . b . Z o a r i a l surface d e t a i l showing the reg u l a r 
arrangement of monticules and the occurrence 
o f a crothoracian type b o r i n g s . NH G.155.07(-6). 
Horizon and l o c a l i t y as f o r f i g . a . X2.4. 

f i g . c . Z o a r i a l surface d e t a i l showing the v a r i a t i o n 
i n the shape, siz e and the i r r e g u l a r d i s t r i b u t i o n 
o f autozooecial apertures; a l s o the d i s t r i b u t i o n 
o f s t y l e t s w i t h l a r g e type A s t y l e t s s i t u a t e d 
a t i n t e r a p e r t u r a l angles and small c l o s e l y 
spaced type C s t y l e t s between. NH G.155.87(-6). 
Horizon and l o c a l i t y as f o r f i g . a . X20. 
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Plate 141. Tabulipora howsii(Nicholson) 

f i g s . a . t o c. show z o a r i a l surface d e t a i l of a monticule. 
The summit area i s comprised of very small 
e x i l a z o o e c i a and i s surrounded by autozooecial 
apertures of a l a r g e r than average s i z e . 
Autozooecial a p e r t u r a l dimensions decrease i n 
size away from t h i s region t o i n t e r m o n t i c u l a r 
areas. The d i s t r i b u t i o n of s t y l e t s i s also shown 
w i t h l a r g e type A s t y l e t s s i t u a t e d a t i n t e r a p e r t u r a l 
angles and small type C s t y l e t s c l o s e l y spaced 
between. 

f ig.a . ABR 116. Asbian, Lower Limestone Group, 
Redesdale Ironstone Shale, Ridsdale, 
Northumberland. X 20. 

f i g . b . NH G.155.87 (-6). Horizon and l o c a l i t y as f o r 
f i g . a . X20. 

f i g . c . NH G.155.87(-1). Horizon and l o c a l i t y as f o r 
f i g . a . X20. 





Plate 142. Tabulipora howsii(Nicholson) 

f i g . a . S.E.M. photomicrograph showing z o a r i a l surface 
d e t a i l . ABR 116. Asbian, Lower Limestone Group, 
Redesdale Ironstone Shale, Ridsdale, 
Northumberland. X73. 

f i g . b . S.E.M. photomicrograph showing z o a r i a l surface 
d e t a i l of a monticule. ABR 116. Horizon and 
l o c a l i t y as f o r f i g . a . X36. 

f i g . c . S.E.M. photomicrograph shov/ing z o a r i a l surface 
d e t a i l , a l s o showing the occurrence of r i n g 
septa s i t u a t e d close t o the z o a r i a l surface 
and t h e i r oval foramina. ABR 116. Horizon and 
l o c a l i t y as f o r f i g . a . X55. 
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Plate 143. Tabulipora howsii(Nicholson) 

f i g . a . S.E.M. photomicrograph showing d e t a i l of r i n g 
septa s i t u a t e d close t o the z o a r i a l surface. 
The foramena are oval and are symmetrically 
p o s i t i o n e d . ABR 116. Asbian, Lower Limestone 
Group, Redesdale Ironstone Shale, Ridsdale, 
Northumberland. X129. 

f i g . b . Broken p o r t i o n of a branch showing the wide 
exozone region w i t h autozooecia crossed by 
many c l o s e l y spaced r i n g septa. NH G.155.86(-1) 
Horizon and l o c a l i t y as f o r f i g . a . X3.2. 

f i g . c . Lectotype; transverse s e c t i o n showing the wide 
exozone region w i t h t h i n m o n i l i f o r m 
i n t e r z o o e c i a l w a l l s and autozooecia crossed 
by many c l o s e l y spaced r i n g septa. 
GAGM 01-53bxw. B r i g a n t i a n , Trearne, B e i t h . 
X16. 



7 

Hp 

m 



P l a t e 144. Tabulipora howsii(Nicholson) 

f i g . a . Lectotype; transverse s e c t i o n showing d e t a i l 
o f the exozone region. The small oval monilae 
are more abundant than r i n g septa. 
GAGM 01-53bxw. B r i g a n t i a n , Trearne, B e i t h . 
X37. 

f i g . b . Topotype; transverse s e c t i o n showing the wide 
exozone re g i o n . GAGM Ol-53bxw. B r i g a n t i a n , 
Trearne, B e i t h . X16. 

f i g . c . Topotype; transverse s e c t i o n showing d e t a i l of 
exozone i n t e r z o o e c i a 1 walls and r i n g septa. 
GAGM 01-5 3bxw. X37. 





Plate 145. Tabulipora howsii(Nicholson) 

f i g . a . Topotype; transverse s e c t i o n showing d e t a i l 
o f exozone i n t e r z o o e c i a l w a l l s and r i n g septa. 
GAGM Ol-53bxw. B r i g a n t i a n , Trearne, B e i t h . 
X37. 

f i g . b . Topotype; l o n g i t u d i n a l s e c t i o n showing d e t a i l 
of the exozone re g i o n . I n t e r z o o e c i a l w a l l s 
show a continuous curvature from the endozone 
i n t o the exozone and through t o the z o a r i a l 
surface. GAGM 01-53bxw. Horizon and l o c a l i t y 
as f o r f i g . a . X16. 



1 

: 

i 



Plate 146. Tabulipora howsii(Nicholson) 

f i g . a . Topotype; l o n g i t u d i n a l s e c t i o n showing d e t a i l 
of exozone i n t e r z o o e c i a l w a l l s and r i n g septa. 
The small oval monilae are more abundant than 
r i n g septa. GAGM 01-53bxw. B r i g a n t i a n , Trearne, 
B e i t h . X37. 

f i g . b . Topotype; l o n g i t u d i n a l s e c t i o n showing the 
gradual curvature of i n t e r z o o e c i a l w a l l s from 
the endozone through the exozone t o the z o a r i a l 
s urface. GAGM 01-5 3bxw. Horizon and l o c a l i t y 
as f o r f i g . a . X37. 
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Plate 147. Tabulipora minima Lee 

f i g s .a. t o e. show z o a r i a l surface d e t a i l ; the i r r e g u l a r 
arrangement and shape of autozooecial apertures; 
the d i s t r i b u t i o n of s t y l e t s w i t h l a r g e type A 
s t y l e t s s i t u a t e d a t i n t e r a p e r t u r a l angles and 
small type C s t y l e t s c l o s e l y spaced between; and 
the i r r e g u l a r d i s t r i b u t i o n o f a x i l a z o o e c i a . 

f i g . a . ABHR IS (-2). Arnsbergian, Shales above the Main 
Limestone, Hurst. X16. 

f i g . b . ABHR 1S(-13). Showing an unusually high number 
of e x i l a z o o e c i a . Horizon and l o c a l i t y as f o r 
f i g . a . Xi6. 

f i g . c . ABHR I S ( - 1 5 ) . Horizon and l o c a l i t y as f o r f i g . a . 
X16. 

f i g . d . " ABHR l S ( - 4 ) . Horizon and l o c a l i t y as f o r f i g . a . 
X16. 

f i g . e . ABHR l S ( - 3 ) . Horizon and l o c a l i t y as f o r f i g . a . 
X16. 
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Plate 148. Tabulipora minima Lee 

f i g . a . Topotype; shallow t a n g e n t i a l s e c t i o n showing the 
i r r e g u l a r shape and arrangement of autozooecial 
apertures, and the i r r e g u l a r d i s t r i b u t i o n o f 
exil a z o o e c i a and the d i s t r i b u t i o n of s t y l e t s . 
GAGM Ol-53byb. B r i g a n t i a n , Lower Limestone 
Series, Howood Quarry, Renfreiwshire. X34. 

f i g . b . Topotype; shallow t a n g e n t i a l s e c t i o n showing 
the d i s t r i b u t i o n of s t y l e t s w i t h l a r g e type A 
s t y l e t s s i t u a t e d a t i n t e r a p e r t u r a l angles and 
small type C s t l e t s i r r e g u l a r l y arranged 
between. GAGM 01-5 3byb. Horizon and l o c a l i t y 
as f o r f i g . a . X144. 
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Plate 149. Tabulipora minima Lee 

f i g . a . Lectotype; l o n g i t u d i n a l s e c t i o n showing the 
r e l a t i v e l y narrow exozone region, c l u b - l i k e 
exozone i n t e r z o o e c i a l w a l l s and the occurrence 
of about three r i n g septa per autozooecium. 
GAGM 01-53byb. B r i g a n t i a n , Lower Limestone 
Series, Howood Quarry, Renfriewshire. X37. 

f i g . b . Topotype; l o n g i t u d i n a l s e c t i o n , d e t a i l s as f o r 
f i g . a . X37. 
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Plate 150. Tabulipora minima Lee 

f i g . a . Lectotype; l o n g i t u d i n a l s e c t i o n showing exozone 
region d e t a i l . Exozone i n t e r z o o e c i a l w a l l s are 
c l u b - l i k e , and the proximal(lower) margins of 
r i n g septa are b e t t e r developed than d i s t a l 
(upper) margins. GAGM Ol-5 3byb. B r i g a n t i a n , 
Lower Limestone Series, Howood Quarry, 
Ren f r i e w s h i r e . X88. 

f i g . b . Lectotype; d e t a i l s as f o r f i g . a . X88. 

f i g . c . Topotype; d e t a i l s as f o r f i g . a . X88. 
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Plate 151. Tabulipora youngi Lee 

f i g . a . Lectotype; l o n g i t u d i n a l s e c t i o n showing the 
uniform w i d t h of exozone i n t e r z o o e c i a l w a l l s . 
GAGM Ol-5 3bxr. B r i g a n t i a n , Lower Limestone 
Series, H i l l h e a d Quarry, B e i t h . XI6.. 

f i g . b . Lectotype; l o n g i t u d i n a l s e c t i o n showing d e t a i l 
of exozone i n t e r z o o e c i a l w a l l s - the 
i n t e r m i t t e n t development of.a dark narrow 
i r r e g u l a r l y sinuous zone along the median 
l i n e of w a l l s . Ring septa are i n t e r z o o e c i a l l y 
a l l i g n e d . X36. 
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Plate 152. Tabulipora youngi Lee 

f i g . a . Lectotype; l o n g i t u d i n a l s e c t i o n showing d e t a i l 
of exozone i n t e r z o o e c i a l w a l l s - the i n t e r m i t t e n t 
development of a dark narrow i r r e g u l a r l y 
sinuous zone along the median l i n e of w a l l s , 
GAGM 01-5 3bxr. B r i g a n t i a n , Lower Limestone 
Series, H i l l h e a d Quarry, B e i t h . X36. 
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Plate 15 3. Stenodiscus t u m i d a ( P h i l l i p s ) 

f i g . a . Colony form; the colony fragment w i t h the 
growth t i p shows q u i t e r e g u l a r l y arranged 
maculae. NH G.155.81. Asbian, Lower Limestone 
Group, Redesdale Ironstone Shale, Ridsdale, 
Northumberland. X2.4. 

f i g . b . Z o a r i a l surface d e t a i l showing w e l l rounded 
autozooecial apertures, occasional e x i l a z c o e c i a , 
and large type A s t y l e t s s i t u a t e d a t 
i n t e r a p e r t u r a l angles w i t h c l o s e l y spaced small 
type C s t y l e t s - i n u n i s e r i a l rows between. 
NH G.155.82-7. Horizon and l o c a l i t y as f o r f i g . a . 
X20. 
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P l a t e 154. Stenodiscus t u m i d a ( P h i l l i p s ) 

f i g . a . Z o a r i a l surface d e t a i l showing the t y p i c a l l y 
w e l l rounded oval shape of autozooecial 
a p e r t u r e s . The macula i s surrounded by enlarged 
autozooecial apertures. Type A s t y l e t s are 
s i t u a t e d a t i n t e r a p e r t u r a l angles and c l o s e l y 
spaced smaller type C s t y l e t s occur i n 
u n i s e r i a l rows between. NH G.155.82-7. 
Asbian, Lower Limestone Group, Redesdale 
Ironstone Shale, Ridsdale, Northumberland. 
X19. 

f i g . b . Z o a r i a l surface d e t a i l showing a c l u s t e r of 
e x i l a z o o e c i a i n the centre of the macula. 
NH G.155.81-11. Horizon and l o c a l i t y as f o r 
f i g . a . X19. 
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P l a t e 155. Stenodiscus t u m i d a ( P h i l l i p s ) 

f i g . a . An e r e c t ramose colony has developed from an 
adnate basal region which i s e n c r u s t i n g a 
c r i n o i d stem. Nli G.155.80-13. Asbian, Lower 
Limestone Group, Redesdale Ironstone Shale, 
Ridsdale, Northumberland. X2.6. 

f i g . b . D e t a i l of the growth f r o n t i n the adnate basal 
p o r t i o n of the colony shown i n f i g . a . X19. 
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Plate 156. Gtenodiscus t u m i d a ( P h i l l i p s ) 

f i g . a . Z o a r i a l surface d e t a i l showing the r e g u l a r i t y 
of budding i n an adnate colony w i t h autozooecia 
arranged i n curved p a r a l l e l l i n e s . (The growth 
d i r e c t i o n i s l e f t t o r i g h t ) . NH G.155.83-2. 
Asbian, Lower Limestone Group, Redsedale 
Ironstone Shale, Ridsdale, Northumberland. X19 

f i g . b . Shallow t a n g e n t i a l s e c t i o n showing the w e l l 
rounded autozooecial apertures and type A 
s t y l e t s s i t u a t e d a t i n t e r z o o e c i a l angles. 
HM D.17. Horizon and l o c a l i t y as f o r f i g . a . X51 

f i g . c . Shallow t a n g e n t i a l s e c t i o n through a macula 
showing the c e n t r a l area composed of a c l u s t e r 
o f small e x i l a z o o e c i a . Autozooecia immediatly 
around the c l u s t e r are l a r g e r than average. 
HM D.17. Horizon and l o c a l i t y as f o r f i g . a . 
X51. 
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Stenodiscus t u r n i d a ( P h i l l i p s ) 

Shallow t a n g e n t i a l s e c t i o n showing d e t a i l of 
type A s t y l e t s . The narrow c e n t r a l granular 
core i s seen i n the r i g h t hand s t y l e t . 
HM D.17. Asbian, Lower Limestone Group, 
Redesdale Ironstone Shale, Ridsdale, 
Northumberland. X180. 

L o n g i t u d i n a l s e c t i o n showing the undulatory 
endozone i n t e r z o o e c i a l w a l l s and the p o o r l y 
m o n i l i f o r m exozone w a l l s . Between three and 
f o u r basal diaphragms cross autozooecial 
tubes. ABR 207. Horizon and l o c a l i t y as f o r 
f i g . a . X15. 
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Plate 158. Stenodiscus t u m i d a ( P h i l l i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n showing the undulatory 
endozone i n t e r z o o e c i a l w a l l s and the p o o r l y 
m o n i l i f o r m exozone w a l l s . ABR 202. Asbian, 
Lower Limestone Group, Redesdale Ironstone 
Shale, Ridsdale, Northumberland. X15. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing the b u l b - l i k e 
nature of exozone i n t e r z o o e c i a l w a l l s and 
the r e l a t i v e l y narrow exozone re g i o n . 
ABR 205. Horizon and l o c a l i t y as f o r f i g . a . 
X15. 
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Stenodiscus t u m i d a ( P h i l l i p s ) 

L o n g i t u d i n a l s e c t i o n . AUGD 10642d. Asbian, 
Lower Limestone Group, Redesdale Ironstone 
Shale, Ridsdale, Northumberland. 

L o n g i t u d i n a l s e c t i o n showing d e t a i l of the 
exozone r e g i o n . AUGD lQ642d. Horizon and 
l o c a l i t y as f o r f i g . a . X38. 
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Plate 160. D y s c r i t e l l a m i l i a r i a ( N i c h o l s o n ) 

f i g . a . Neotype ; colony form- showing the b i f u r c a t i o n 
of a branch, and the f a i r l y r e g u l a r d i s t r i b u t i o n 
of maculae. NH G.155.79-6. Asbian, Lower 
Limestone Group, Redesdale Ironstone Shale, 
Ridsdale, Northumberland. X4.0. 

f i g . b . Topotype; adnate zoarium e n c r u s t i n g a c r i n o i d 
stem. NH G.155.79-3. Horizon and l o c a l i t y as 
f o r f i g . a . X3.2. 

f i g . c . Topotype; z o a r i a l surface d e t a i l showing the oval 
shape of autozooecial apertures and the abundant 
ex i l a z o o e c i a on i n t e r a p e r t u r a 1 w a l l s . 
NH G.155.78-3. Horizon and l o c a l i t y as f o r 
f i g . a . X19. 

f i g . d . Topotype; z o a r i a l surface d e t a i l showing the 
c i r c u l a r t o oval shape of autozooecial apertures 
and abundant exilazooecia on i n t e r a p e r t u r a l 
w a l l s . HM D . l l . Horizon and l o c a l i t y as f o r 
f l g.a. X17. 
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Plate 161. D y s c r i t e l l a m i l i a r i a ( N i c h o l s o n ) 

f i g . a . Topotype; z o a r i a l surface d e t a i l showing the 
f a i r l y w i d e l y spaced autozooecial apertures, 
and abundant e x i l a z o o e c i a on i n t e r a p e r t u r a l 
w a l l s . NH G.15S.79-2. Asbian, Lower Limestone 
Group, Redesdale Ironstone Shale, Ridsdale, 
Northumberland. X20. 

f i g . b . Topotype; z o a r i a l surface d e t a i l showing the 
c i r c u l a r shape of autozooecial apertures, 
which have low t h i n rounded p e r i s t o m e - l i k e 
rims around them. HM D . l l . Horizon and l o c a l i t y 
as f o r f i g . a . X17. 

f i g . c . Topotype; z o a r i a l surface d e t a i l showing the 
occurrence of a secondary overgrowth t h a t has 
grown down i n a proximal d i r e c t i o n over the 
z o a r i a l surface of an older p o r t i o n of the 
parent branch. NH G.155.78-13. Horizon and 
l o c a l i t y as f o r f i g . a . X20. 
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Plate 162. D y s c r i t e l l a m i l i a r i a ( N i c h o l s o n ) 

f i g . a . Topotype; t a n g e n t i a l s e c t i o n . HM D.10. Asbian, 
Lower Limestone Group, Redesdale Ironstone 
Shale, Ridsdale, Northumberland. X21. 

f i g . b . Topotype; transverse s e c t i o n . NH G.155.79-2. 
Horizon and l o c a l i t y as f o r f i g . a . XlO. 
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Plate 163. D y s c r i t e l l a m i l i a r i a ( N i c h o l s o n ) 

f i g . a . Topotype; l o n g i t u d i n a l s e c t i o n showing d e t a i l 
of autozooecial tubes, and exozone i n t e r z o o e c i a l 
•walls. The development of exil a z o o e c i a i s 
r e s t r i c t e d t o the exozone r e g i o n . ABR 117. 
Asbian, Lower Limestone Group, Redesdale 
Ironstone Shale, Ridsdale, Northumberland. 
X2 3. 

f i g . b . Topotype; l o n g i t u d i n a l s e c t i o n showing d e t a i l of 
the exozone r e g i o n . Basal diaphragms occur 
i n the exozone region of autozooecia and 
exi l a z o o e c i a are r e s t r i c t e d t o the exozone 
re g i o n . Horizon and l o c a l i t y as f o r f i g . a . 
X37. 
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D y s c r i t e l l a m i l i a r i a ( N i c h o l s o n ) 

Topotype; l o n g i t u d i n a l s e c t i o n showing d e t a i 
of the exozone r e g i o n . Exozone i n t e r z o o e c i a l 
w a l l s are of f a i r l y constant thickness t o 
s l i g h t l y undulatory (poorly m o n i l i f o r m ) . 
Autozooecial tubes are crossed by basal 
diaphragms i n the exozone r e g i o n . HM D.15. 
Asbian, Lower Limestone Group, Redesdale 
Ironstone Shale, Ridsdale, Northumberland. 
X37. 

As f o r f i g . a . X37. 
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P l a t s 165. Vesi c u l a r Tissues 

f i g . a . D e t a i l of v e s i c u l a r t i s s u e s showing t h e i r 
simple b i l a m e l l a r composition- w i t h a lower 
primary t h i n dark grey granular l a y e r on which 
l i e s a t h i c k e r pale grey secondary granular-
p r i s m a t i c l a y e r . The i n d i v i d u a l curved p l a t e s 
are stacked on one another and r e s t on the 
upper la y e r of adjacent v e s i c l e s . ABWB 315. 
B r i g a n t i a n , Middle Limestone Group, Morpeth 
Scar Limestone, West Burton. X135. 

f i g . b . As f o r f i g . a . X230. 
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Plate 166. F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) 

f i g . a . Large foliaceous colony. DUGD 8760-1. Chadian, 
Scandal Beck Limestone, Riggend Farm, 
Ravenstondale, Cumbria. X0.6. 

f i g . b . Thin u n i l a m e l l a r colony e n c r u s t i n g a c r i n o i d 
stem. NH G.155.84-2. Asbian, Lower Limestone 
Group, Redesdale Ironstone Shale, Ridsdale, 
Northumberland. X2.4. 

f i g . c . Z o a r i a l surface d e t a i l showing the r e g u l a r 
arrangement of monticules. NH G.155.85-7. 
Horizon and l o c a l i t y as f o r f i g . a . X3.4. 
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Plate 167. F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) 

f i g . a . immature colony showing the r a d i a l arrangement 
of autozooecia around the m o n t i c u l a r - l i k e 
growth o r i g i n . Autozooecia are immature and 
are o r i e n t a t e d a t oblique angles t o the z o a r i a l 
s u r f a c e . ABP 88. Asbian, A l s t o n Group, F i f t h 
Limestone, Penruddock. X19. 

f i g . b . 'Zoarial surface d e t a i l showing the low very 
p o o r l y developed l u n a r i a of autozooecial 
apertures and the r a d i a l arrangement of apertures 
around a monticule. NH G.15 5.87-3. Asbian, 
Lower Limestone Group, Redesdale Ironstone Shale, 
Ridsdale, Northumberland. X20. 

f i g . c . Z o a r i a l surface d e t a i l showing c l o s e l y spaced 
autozooecial apertures which are separated by 
small w e l l faceted v e s i c l e s . I n the bottom 
r i g h t i s a monticule, whose summit i s devoid of 
apertures and around which autozooecial apertures 
are r a d i a l l y arranged. NH G.155.87-3. Horizon 
and l o c a l i t y as f o r f i g . a . X19. 
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Plate 168. F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) 

f i g . a . Z o a r i a l surface d e t a i l showing the sh o r t 
crescent shaped low c o l l a r - l i k e l u n a r i a of 
autozooecial apertures. ABP 87, Asbian, A l s t o n 
Group, F i f t h Limestone, Penruddock. X13. 

f i g . b . S.E.M. photomicrograph showing z o a r i a l surface 
d e t a i l w i t h autozooecial apertures i s o l a t e d 
by t h i n walled w e l l faceted v e s i c l e s . ABP 86. 
Horizon and l o c a l i t y as f o r f i g . a . X40. 

f i g . c . S.E.M. photomicrograph showing i n t e r n a l 
morphological d e t a i l i n a broken colony fragment, 
ABCL 2 3. Asbian, Calp Shale-Upper Limestone, 
C a r r i c k Lough. X9.0. 
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Plate 169. F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) 

f i g . a . S.E.M. photomicrograph of a broken s i l i c i f i e d 
colony fragment showing i n t e r n a l morphological 
d e t a i l . Basal diaphragms are seen i n 
autozooecial tubes. ABCL 23. Asbian, Calp Shale-
Upper Limestone, C a r r i c k Lough. X28. 

f i g . b . L o n g i t u d i n a l s e c t i o n of a s i l i c i f i e d colony 
fragment. ABCL 23. Horizon and l o c a l i t y as f o r 
f i g . a . XlO. 

f i g . c . Shallow t a n g e n t i a l s e c t i o n showing the c i r c u l a r 
t o oval shape of autozooecia, t h e i r s h o r t 
crescent shaped l u n a r i a and the small w e l l 
faceted v e s i c l e s t h a t i s o l a t e autozooecia. 
HM D.15. Asbian, Lower Limestone Group, Redesdale 
Ironstone Shale, Ridsdale, Northumberland. 
X34. 
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F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) 

Shallow t a n g e n t i a l s e c t i o n . ABHR 12 3. 
Arnsbergian, Shales above the Main Limestone, 
Hurst, N. Y o r k s h i r e . X37. 

Shallow t a n g e n t i a l s e c t i o n showing the s h o r t 
and p o o r l y -developed proximal l u n a r i a l p o r t i o n s 
of autozooecial w a l l s , a l s o the t h i n walled 
w e l l faceted v e s i c l e s i s o l a t i n g autozooecia. 
HM D.15. Asbian, Lower Limestone Group, 
Redsedale Ironstone Shale, Ridsdale, 
Northumberland. X93. 

L o n g i t u d i n a l s e c t i o n through a colony, one 
autozooecium i s crossed by f i v e c l o s e l y spaced 
basal diaphragms. HM D.15. Horizon and l o c a l i t y 
as f o r f i g . b . X37. 
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Plate 171. F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) 

f i g . a . L o n g i t u d i n a l s e c t i o n through a colony-
e n c r u s t i n g the s u p e r s t r u c t u r e of the f e n e s t r a t e 
Hemitrypa hibernica McCoy. ABRE 2 36. Holkerian, 
Orton Group, Seventh Limestone, Redmain, 
Cumbria. X37. 

f i g . b . As f o r f i g . a . X37. 

f i g . c . L o n g i t u d i n a l s e c t i o n through a colony e n c r u s t i n g 
a branch of a stenoporid trepostome. ABWB 22 3. 
B r i g a n t i a n , Middle Limestone Group, Morpeth Scar 
Limestone, West Burton. X37. 
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Plate 172. F i s t u l i p o r a i n c r u s t a n s ( P h i l l i p s ) 

f i g . a , L o n g i t u d i n a l s e c t i o n through a colony 
e n c r u s t i n g the branch of a stenoporid trepostome, 
ABWB 200. B r i g a n t i a n , iMiddle Limestone Group, 
Morpeth Scar Limestone, West Burton. X36. 

f i g . b . L o n g i t u d i n a l s e c t i o n through a colony-
e n c r u s t i n g the branch of a f e n e s t e l l i d . 
ABWB 315. Horizon and l o c a l i t y as f o r f i g . a . 
X8.5. 

f i g . c . As f o r f i g . b . X39. 
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Plate 173. Eridopora b e i l e n s i s Perkins and Perry 

f i g . a . Z o a r i a l surface d e t a i l showing the growing 
edge of a colony, a l s o the h o o d - l i k e l u n a r i a 
of more mature autozooecial apertures. 
ABHR.1E.1. Arnsbergian, Shales above the Main 
Limestone, Hurst. X16. 

f i g . b . Z o a r i a l surface d e t a i l showing autozooecial 
apertures w i t h t h e i r w e l l developed hood-like 
l u n a r i a . Apertures are r a d i a l l y arranged 
around a monticule whose centre i s devoid of 
apertures. ABHR.1E.2. Horizon and l o c a l i t y as 
f o r f i g . a . X16. 





Plate 174. Eridopora b e i l e n s i s Perkins and Perry. 

f i g . a . Shallow t a n g e n t i a l s e c t i o n showing the p y r i f o r m 
shape of autozooecial apertures w i t h t h e i r 
t h i c k proximal l u n a r i a l w a l l s , also the t h i n 
w a l l e d and w e l l faceted angular shape of 
v e s i c l e s . ABHR 2 50. Arnsbergian, Shale above 
the Main Limestone, Hurst. X37. 

f i g . b . As f o r f i g . a . X69. 

f i g . c . Shallow t a n g e n t i a l s e c t i o n showing the p y r i f o r m 
shape of autoz-ooecia. ABHR 101. Horizon and 
l o c a l i t y as f o r f i g . a . X65. 
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Plate 175. Eridopora b e i l e n s i s Perkins and Perry 

f i g . a . L o n g i t u d i n a l s e c t i o n through a colony 
e n c r u s t i n g a brachiopod spine. ABHR 250. 
Arnsbergian, Shales above the Main Limestone, 
Hurst. X16. 
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Plate 176. Eridopora macrostoma U l r i c h 

f i g . a . Z o a r i a l surface d e t a i l showing the extremely 
c l o s e l y spaced autozooecial apertures w i t h 
t h e i r prominent h e l m e t - l i k e l u n a r i a , a l s o 
the p o o r l y developed v e s i c l e s . ABHR 6. 
Arnsbergian, Shales above the Main Limestone, 
Hurst. XI3. 

f i g . b . As f o r f i g . a . X20. 
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Plate 177. Eridopora macrostoma u l r i c h 

f i g . a . Shallow t a n g e n t i a l s e c t i o n showing the close 
spacing and p y r i f o r m shape of autozooecia. 
The proximal l u n a r i a l w a l l s of autozooecia are 
very t h i c k , and autozooecia are so c l o s e l y 
spaced t h a t very small v e s i c l e s are only 
o c c a s i o n a l l y developed between them. ABHR 116. 
Arnsbergian, Shales above the Main Limestone, 
Hurst. X68. 

f i g . b . As f o r fig.a„ ABHR 115.- X68. 

f i g . c . Shallow t a n g e n t i a l s e c t i o n showing the t h i n 
w a l l e d and w e l l faceted form of v e s i c l e s . 
ABHR 112. Horizon and l o c a l i t y as f o r f i g . a . 
X82. 
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Eridopora macrostoma U l r i c h 

L o n g i t u d i n a l s e c t i o n showing the b i l a m e l l a r 
nature of v e s i c l e s , a l s o t h e i r decrease i n s i z e 
and b e t t e r v e r t i c a l s t a c k i n g towards the z o a r i a l 
surface. ABHR 253. Arnsbergian, Shales above the 
Main Limestone, Hurst. XlOO. 

L o n g i t u d i n a l s e c t i o n . ABHR 257. Horizon and 
l o c a l i t y as f o r f i g . a . X44. 
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Plate 1 7 9 . Goniocladia c e l l u l i f e r a ( E t h e r i d g e , J u n . ) 

f i g . a . Colony form. YiM 1 9 8 3 / 6 5 7 F . Carboniferous 
Limestone, S e t t l e . X 2 . 

f i g . b . Z o a r i a l surface d e t a i l . HM D . 1 1 9 . B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, 
Hairmyres, E . K i l b r i d e . X 2 I . ' 
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Plate 180. Gonoicladia c e l l u l i f e r a ( E t h e r i d g e . J u n , ) 

f i g . a . Shallow t a n g e n t i a l s e c t i o n showing the compound 
s t r u c t u r e of L a t e r a l and d i s t a l autozooecial 
w a l l s , also the occurrence of t h i n walled w e l l 
faceted vesicles., ABWB 287. B r i g a n t i a n , Middle 
Limestone Group, Morpeth Scar Limestone, West 
Burton, Wensleydale. X46. 

f i g . b . Shallow t a n g e n t i a l s e c t i o n . ABWB 319. Horizon 
and l o c a l i t y as f o r f i g , a . X45. 

f i g . c . Topotype; shallow t a n g e n t i a l s e c t i o n showing the 
compound s t r u c t u r e of l a t e r a l and d i s t a l 
autozooecial w a l l s . BMNH D.32637. B r i g a n t i a n , 
Gair, near Carluke. XllO. 
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Plate 181. Goniocladia c e l l u l i f e r a ( E t h e r i d g e , J u n . ) 

f i g . a . Topotype; shallow t a n g e n t i a l s e c t i o n showing 
the compound s t r u c t u r e of l a t e r a l and d i s t a l 
a utozooecial w a l l s . BiMNH D. 32637. B r i g a n t i a n , 
Gair, near Carluke. X 276. 

f i g s b t o d are transverse sections through branches 
showing the p y r i f o r m shape of branches, als o the 
compound median w a l l t h a t completly bi s s e c t s 
branches. Vesicles are only developed close 
t o the median w a l l where autozooecia are 
recumbent, elsewhere the b i l a m e l l a r s t r u c t u r e 
of v e s i c l e s i s only o c c a s i o n a l l y developed and 
most are i n f i l l e d w i t h stereom. 

f i g . b . ABWB 309. B r i g a n t i a n , Middle' Limestone Group, 
Morpeth Scar Limestone, West Burton, 
Wensleydale. X46 

f i g . c . ABWB 309. Horizon and l o c a l i t y as f o r f i g . b . 
X 4 6 . 

f i g . d . ABWB 275. Horizon and l o c a l i t y as f o r f i g . b . 
X 4 6 . 
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Plate 182. Goniocladia c e l l u l i f e r a ( E t h e r i d g e , J u n . ) 

f i g . a . Transverse s e c t i o n . ABWB 275. B r i g a n t i a n , 
Middle Limestone Group, Morpeth Scar Limestone, 
West Burton, Wensleydale. X46. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing i n t e r n a l 
morphological d e t a i l s . Autozooecia are 
developed from both sides of a s t r a i g h t 
compound median w a l l . I n i t i a l l y recumbent they 
diverge out towards the z o a r i a l surface a t 
co n s t a n t l y i n c r e a s i n g angles. Vesicles are only 
developed close t o the median w a l l elsewhere 
they are i n f i l l e d w i t h stereom. ABWB 267. 
B r i g a n t i a n , Middle Limestone Group, Morpeth Scar 
Limestone, West Burton, Wensleydale. X46. 

f i g . c . L o n g i t u d i n a l s e c t i o n showing the compound 
s t r u c t u r e of autozooecial w a l l s . The median w a l l 
i s compound. Vesicles have a simple b i l a m e l l a r 
s t r u c t u r e and are only developed close t o the 
median w a l l elsewhere they are i n f i l l e d w i t h 
stereom. ABWB 267. Horizon and l o c a l i t y as f o r 
f i g . b . X l l O. 
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Plate 183. Goniocladia c e l l u l i f e r a ( E t h e r i d g e , J u n . ) 

f i g . a . L o n g i t u d i n a l s e c t i o n showing the compound 
s t r u c t u r e of d i s t a l autozooecial w a l l s . 
ABWB 312. B r i g a n t i a n , Middle Limestone Group, 
Morpeth Scar Limestone, West Burton, 
Wensleydale. XllO. 

f i g . b . Topotype; l o n g i t u d i n a l s e c t i o n . BMNH D.32637. 
B r i g a n t i a n , Gair, near Carluke. X46. 
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Plate 184. Goniccladia c e l l u l i f e r a ( E t h e r i d g e , J u n . ) 

f i g . a . L o n g i t u d i n a l s e c t i o n through a l a r g e colony 
fragment showing branch b i f u r c a t i o n and f u s i o n . 
ABWB 324. B r i g a n t i a n , Middle Limestone Group, 
Morpeth Scar Limestone, West Burton, 
Wensleydale. XlO. 



t 

r . 

a 



Plate 185. Goniocladia c e l l u l i f e r a ( E t h e r i d g e , J u n . ) 

f i g . a . Topotype; l o n g i t u d i n a l s e c t i o n showing the 
compound s t r u c t u r e of autozooecial w a l l s . 
BMNH D.32637. B r i g a n t i a n , Gair, near Carluke. 
X2 76. 

f i g . b . Topotype; l o n g i t u d i n a l s e c t i o n showing the 
compound s t r u c t u r e of the median w a l l . 
BMNH D.32637. Horizon and l o c a l i t y as f o r 
f i g . a . X276. ' 
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Plate 186. Sulcoretepora p a r a l l e l a ( P h i l l i p s ) 

f i g . a . Abundant lar g e colony fragments. YM 1983,659F. 
Gilmerton, Edinburgh. X l . 2 . 

f i g . b . Abundant large colony fragments. HM D.288. 
Auchenskeoch Quarry, Dairy, A y r s h i r e . Xl.2. 

f i g . c . Z o a r i a l surface d e t a i l . ABHR 5. Arnsbergian, 
Shales above the Main Limestone, Hurst. Xl3. 
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Plate 107. Sulcoretepora p a r a l l e l a ( P h i l l i p s ) 

f i g s a t o a show z o a r i a l surface d e t a i l . Autozooecial 
apertures are arranged i n l o n g i t u d i n a l rows, 
each separated by a narrow median r i d g e . A l l 
HM D.112. B r i g a n t i a n , Lower Limestone Group, 
Hosie Limestone, Hairmyres, E. K i l b r i d e . X21. 
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Plate 188. Sulcoretepora p a r a l l e l a ( P h i l l i p s ) 

f i g . a . Transverse s e c t i o n showing the acute e l l i p t i c a l 
shape of branches, the wedge shape of 
i n t e r z o o e c i a l w a l l s and their.compound s t r u c t u r e . 
HM D.113-2. B r i g a n t i a n , Lower Limestone Group, 
Hosie Limestone, Hairmyres, E. K i l b r i d e . X109. 

f i g . b . Transverse s e c t i o n showing d e t a i l of the 
compound median and autozooecial w a l l s . Vesicles 
are only o c c a s i o n a l l y developed and they are 
g e n e r a l l y i n f i l l e d w i t h stereom. HM D.113-2. 
Horizon and l o c a l i t y as f o r f i g . a . X290. 

f i g . c . Transverse s e c t i o n showing d e t a i l of the 
compound median and autozooecial w a l l s . Horizon 
and l o c a l i t y as f o r f i g . a . X290. 
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Sulcoretepora p a r a l l e l a ( P h i l l i p s ) 

Transverse s e c t i o n . HM D.113-3. B r i g a n t i a n , 
Lower Limestone Group, Hosie Limestone, Hairmyres, 
E. K i l b r i d e . X107. 

Transverse s e c t i o n showing d e t a i l of the 
compound median and autozooecial w a l l s . Vesicles 
are only developed adjacent t o the median w a l l 
and the recumbent p o r t i o n of autozooecia, 
elsewhere they are i n f i l l e d w i t h stereom. 
HM D.113-3. Horizon and l o c a l i t y as f o r f i g . a . 
X287. 

Transverse s e c t i o n through a parent branch and 
i t s l a t e r a l branch. HM D.113-5. Horizon and 
l o c a l i t y as f o r f i g . a . X43. 
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Plate 190. Sulcoretepora p a r a l l e l a ( P h i l l i p s ) 

f i g . a . Transverse s e c t i o n showing the occurrence of 
v e s i c l e s close t o the autozooecial w a l l s . 
Throughout most of the thickness of i n t e r z o o e c i a l 
w a l l s they are i n f i l l e d w i t h stereom. 
HM D.113-5. B r i g a n t i a n , Lower Limestone Group, 
Hosie Limestone, Hairmyres, E. K i l b r i d e . 
X108. 

f i g . b . Shallow t a n g e n t i a l s e c t i o n . HM D.113-4. 
Horizon and l o c a l i t y as f o r f i g . a . X43. 

f i g . c . Oblique t a n g e n t i a l s e c t i o n showing the recumbent 
p o r t i o n s of adjacent autozooecia, i n the same 
l o n g i t u d i n a l row, i n contact. HM D. 113-1. 
Horizon and l o c a l i t y as f o r f i g . a . X43. 
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Plate 191. Sulcoretepora p a r a l l e l a ( P h i l l i p s ) 

f i g . a . Tangential s e c t i o n showing the compound 
s t r u c t u r e of the l o n g i t u d i n a l r i d g e s between 
adjacent l o n g i t u d i n a l rows of autozooecia. 
the ridges have a compound s t r u c t u r e formed 
p a r t i a l l y by the l a t e r a l w a l l s of autozooecia. 
The v e s i c l e s between autozooecia are small 
t h i n w a l l e d , w e l l faceted and s t r u c t u r a l l y 
simple. HM D.113-1. B r i g a n t i a n , Lower Limestone 
Group, Hosie Limestone, Hairmyres, E. K i l b r i d e . 
X108. 

f i g . b . L o n g i t u d i n a l s e c t i o n showing the long recumbent 
p o r t i o n of autozooecia and the small i r r e g u l a r l y 
developed v e s i c l e s t h a t form low hemispherical 
t o b o x - l i k e u n i t s . HM D.113-4. Horizon and 
l o c a l i t y as f o r f i g . a . X108. 

f i g . c . As f o r f i g . b . X107. 
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