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I .  INTRODUCTION.

S o u th  o f  t h e  met am orphic  h a r r i e r  o f  t h e  0%

M ounta ins  Lower C a r b o n i f e r o u s  ro c k s  c e a s e  t o  be 

c o n f i n e d  t o  i s o l a t e d  sync l i n e s  such  as t h o s e  o f  

D o n eg a l ,  S l i g o  or  B a l l i n a  b u t  fo rm  a g e n t l y  

u n d u l a t i n g  p l a i n  b ro k e n  o n ly  by t h e  m ounta inous  

t r a c t  o f  t h e  * Connaught C o a l f i e l d *  (a  b a s i n  o f  h i g h  

Avonian and Namurian  s h a l e s  and s a n d s t o n e s )  and t h e  

c o n sp ic u o u s  r a n g e  o f  monadnock h i l l s  i n  Old Red 

S a n d s to n e  and Lower P a l a e o z o ic  r o c k s ,  w h ich ,  em erging 

b o l d l y  f ro m  t h e  f l a n k i n g  l i m e s to n e  lo w la n d s ,  marks 

t h e  c o r e  o f  t h e  Curlew M ountains  p e r i c l i n e *  The 

C a r r i c k -o n -S h a n n o n ^  s y n c l i n e  i s  a  s h a l lo w  dow nfo ld  

o cc up y in g  an e x t e n s i v e  t r a c t  o f  t h i s  f l a t  g ro un d  

t o  t h e  im m ed ia te  s o u th  o f  t h e  Curlev; M o u n ta in s r  i t  

i s  c o n v e n i e n t l y  r e g a r d e d  as  s t r e t c h i n g  f ro m  Lough 

Gara i n  t h e  w es t  as f a r  s o u th  as t h e  v i l l a g e s  o f  

B a l l in a m e e n  and  C lo g h e r ,  ea s tv /a rd s  t o  Annaduff  and 

E e s h c a r r i g a n  and n o r t h  t o  t h e  b a s e  o f  S l i e v e  A n i e r i n  

n e a r  Drumshanbo (see  f i g .  1 ) .

The a r e a  i s  one o f  low r e l i e f  and t h e  t o p o g r a p h i c a l  

e x p r e s s i o n  o f  t h e  s o l i d  geo logy  has  been m o d i f i e d  by

^ In  t h e  t i t l e  and h e r e a f t e r  r e f e r r e d  t o  as C a r r i c k
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i c e  a c t i o n  such  t h a t  g l a c i a l  sands  and c l a y s ,  

p r i n c i p a l l y  i n  t h e  form  o f  d ru m lin  swarms, cover  

l a r g e  t r a c t s  of  t h e  g ro un d .  Sm all  l o u g h s ,  f r e q u e n t l y  

impounded by t h e  d r i f t  d e p o s i t s ,  a r e  a n o tew o r th y  

s u r f a c e  f e a t u r e .  The w ide  e x t e n t  of  t h e  d r i f t  has  

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

s t r u c t u r e .

The a r e a  i s  d r a in e d  by t h e  u p p e r  r e a c h e s  o f  t h e  

R iv e r  Shannon and i t s  t r i b u t a r i e s  w hich ,  w i th  t h e  

e x c e p t io n  o f  t h e  Boyle R i v e r ,  seldom a t t a i n  s i g n i f i c a n t  

s i z e .  The d r a in a g e  p a t t e r n  i s  c o m p le te ly  in d e p e n d e n t  

of  form  in  t h e  u n d e r ly i n g  l im e s to n e  f o u n d a t i o n  and 

t h e  Shannon p e r s i s t e n t l y  c r o s s e s  t h e  s t r u c t u r a l  g r a i n  

o f  t h e  c o u n t r y .  T here  can be l i t t l e  doubt t h e r e f o r e  

t h a t  t h e  d r a in a g e  sys tem  i s  i n  g r e a t  m easure  

super im posed  a l t h o u g h  i t s  p r e c i s e  o r i g i n  rem a in s  o b s c u re

I t  i s  p r o b a b le  t h a t  a m ajo r  e f f e c t  of t h e  m id-  

Avonian (N assau ian )  e a r t h  movements was t o  i n i t i a t e  

a r a p i d  and w id e s p re a d  t r a n s g r e s s i o n  o f  t h e  Lower 

C a rb o n i f e ro u s  s e a  over  t h e  g r e a t e r  p a r t  o f  n o r t h e r n  

I r e l a n d .  A p p a r e n t ly  i t  swept r a p i d l y  n o r th w ard s  i n  

e a r l y  V isean  t im e s  o ver  a c r u d e l y  p e n e p la in e d  t e r r a i n ,  

drowning t h e  s o - c a l l e d  U ls te r -C o n n a u g h t  c u v e t t e  o f  

Old Red S a n d s to n e  s e d i m e n t a t i o n  (a  p o s s i b l e  c o n t i n u a t i o n  

of t h e  C a le d o n ia n  b a s in  o f  S c o t l a n d )  and r e a c h e d  t h e
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met amorphic f o u n d a t io n  beyond t h e  l i n e  o f  t h e  

(H igh land  Boundary F a u l t * .  The b ro a d  c a le d o n o id  

framework p e r s i s t e d  and George (1953, p . 65) d e s c r i b e d  

t h e  r e s u l t i n g  g e o g r a p h ic a l  p a t t e r n  as * a r c h i p e l a g i c  * 

w i th  * Lower P a la e o z o ic  o l d l a n d s * g i v in g  r i s e  t o  a 

s e r i e s  o f  ( o f t e n  l a r g e )  i n s u l a r  Ia n  d înasses .

The C a r r i c k  d i s t r i c t  became a t  f i r s t  t h e  s i t e  of  

a s h a l lo w  t u r b u l e n t  s e a  which  d i s t r i b u t e d  c o a r s e  

d e t r i t u s  d e r i v e d  by a c t i v e  e r o s i o n  of  t h e  a d j a c e n t  

u p l s n d  l a n d  a r e a s ,  b u t ,  f o l l o w i n g  w id e r  m ar ine  

t r a n s g r e s s i o n s ,  t h e s e  c o n d i t i o n s  q u ic k ly  gave way to  

a r e l a t i v e l y  q u i e t  warm s e a  which  s u p p o r t e d  a p r o f u s e  

and v a r i e d  f a u n a ,  m a in ly  of  c r i n o i d s ,  b ra c h io p o d s  

and c o r a l s ,  and f a v o u re d  t h e  f o r m a t io n  o f  many k in ds  

of  c a l c a r e o u s  r o c k s .  I n  l a t e  Avonian t im es  

c o n d i t i o n s  changed and t h e  c l e a r  w a te r  s h e l f  s e a  

gave way t o  a muddy s e a  l a r g e l y  i n h i b i t i v e  to  

b ra ch io p o d s  and c o r a l s  ; t h i s  l e d  t o  t h e  fo rm a t io n  

of b l a c k  s h a l e s  and impure l im e s to n e s  b e a r i n g  seams 

of g o n i a t i t e s  and l a m e l l i b r a n c h s . These c o n d i t i o n s  

were m a i n t a i n e d  w e l l  i n t o  Namur i a n  t i m e s .

That  t h e  a r e a  i s  composed a lm ost  e n t i r e l y  o f  

Lower C a rb o n i f e ro u s  l im e s to n e s  and s a n d s to n e s  was 

r e c o g n iz e d  as e a r l y  as  1836 when G r i f f i t h  p u b l i s h e d  

a G e o lo g ic a l  Map o f  I r e l a n d ,  h i s  f i n d i n g s  b e in g
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l a t e r  c o n f i rm e d  by Jukes  (1 8 6 7 ) .  Between 1873 and 

1878 t h e  G e o lo g ic a l  Survey o f  I r e l a n d  p u b l i s h e d  t h e  

o n e - in c h  maps c o v e r in g  t h e  a r e a  (S h e e ts  6 6 ,6 7 ,7 7  and 

78) w i t h  t h e  accompanying e x p l a n a t o r y  m em oirs .  The 

Survey o f f i c e r s  ado p ted  t h e  t h e n  s t a n d a r d  f i v e - f o l d  

l i t h o l o g i c a l  d i v i s i o n  o f  t h e  I r i s h  Lower C a r b o n i f e r o u s  

ro c k s  f o r  t h e  a r e a :  Lower C a r b o n i f e r o u s  S a n d s to n e ,

Lower L im es to ne ,  Middle (o r  * C a lp  *) L im es to ne ,  Upper 

L im estone  and Y o re d a le  S h a le s  and S a n d s to n e s .

T r i p a r t i t e  s u b d i v i s i o n  of  th e  c a l c a r e o u s  sequence  i n  

t h e  C a r r i c k  d i s t r i c t  i s  n o t  p r a c t i c a b l e  however,  and 

i n  consequence  b o th  t h e  s t r a t i g r a p h y  o f  t h e  l im e s to n e s  

and t h e  s t r u c t u r e  of  t h e  a r e a  were m i s i n t e r p r e t e d .

I  ex p re s s  my th an k s  to  P r o f e s s o r  T . N e v i l l e  

George f o r  t h e  d i r e c t i o n  and s u p e r v i s i o n  of my r e s e a r c h ,  

f o r  h i s  u n f a i l i n g  i n t e r e s t  i n  i t s  p r o g r e s s ,  and h i s  

i n v a l u a b l e  a s s i s t a n c e  and a d v i c e .  I n  comparing and 

i d e n t i f y i n g  f o s s i l  m a t e r i a l  I  g r a t e f u l l y  acknowledge 

a s s i s t a n c e  from  D r .  G.E. Bowes, D r .  R.H. Cummings,

D r .  E .D . C u r r i e  and D r.  H.M. Muir-Wood, w h i l e  I  d e s i r e  

a l s o  to  th an k  my c o l l e a g u e s  and  f r i e n d s  ( p a r t i c u l a r l y  

D r .  R.H. Cummings) f o r  a s s i s t a n c e  and s t i m u l a t i n g  

d i s c u s s i o n  in  c o n n e c t io n  w i t h  s e v e r a l  a s p e c t s  of  t h i s  

w ork .  The r e s e a r c h  was p u r s u e d  in  p a r t  d u r in g  t h e  

t e n u r e  of  a  M ain tenance  Award from  D . S . I . R .  f o r  which 

I  am much i n d e b t e d .
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i l .  OUTLINE OF THE SUCCESSION

A lthough  th e  a r e a  h as  some c o n s i d e r a b l e  e x t e n t  

t h e r e  i s  l i t t l e  ev id en ce  o f  n o t a b l e  l a t e r a l  changes  

i n  t h e  s t r a t a l  s u c c e s s io n  and t h e  f o l l o w i n g  t a b u l a r  

s y n o p s i s  o f  t h e  sequence  may be r e g a r d e d  a s  t y p i f y i n g  

t h e  r e g io n  as a w ho le .

I n a b i l i t y  t o  e f f e c t  p r e c i s e  c o r r e l a t i o n  w i t h  

a d j a c e n t  a r e a s  and t h e  obv ious  u n d e s i r a b i l i t y  of 

r e t a i n i n g  t h e  i n a p p r o p r i a t e  Survey t e r m in o lo g y  ( p . 4) 

has r e n d e r e d  i t  n e c e s s a r y  to  i n t r o d u c e  a new s e r i e s  

of ( l o c a l )  names f o r  t h e  v a r i o u s  d i v i s i o n s  o f  t h e  

s u c c e s s i o n .  The t h i c k n e s s e s  o f  t h e s e  d i v i s i o n s  

s h o u ld  be r e g a r d e d  as o n ly  a p p ro x im a te ,  h av in g  been 

computed, f o r  t h e  most p a r t ,  f rom  d i p  and w id th  o f  

o u t c r o p .

T h ic k n e s s  
i n  f e e t

AGHAGRANIA SHALES 
P Zone

Black s h a l e s  ( a t  t im e s  b e a r i n g  
g o n i a t i t e s ) ,  c a l c a r e o u s  mudstones 
and d e c a l c i f i e d  l im e s to n e s  v / i th  
much f i n e l y  d i v id e d  c h e r t .  There 
i s  one t h i n  group o f  to u g h
q u a r t z  i t  i c  s a n d s t o n e s .........................................   400 (seen )

CAVETOm LIMESTONE GROUP 
D-] Subzone

v a r i a b l e  m ass iv e  l im e s to n e s  i n c l u d i n g  
c r i n o i d a l  l i m e s t o n e s ,  o o l i t e s ,  
d o lo m ite s  and c a l e i t  e -m u d s to n e s . Many 
of  t h e  beds  c a r r y  abundant  c h e r t  
n o d u le s  and compound c o r a l s  a r e  
p r o f u s e l y  abundant  a t  c e r t a i n  l e v e l s .
T h ick  r e e f  l im e s to n e s  a r e  l o c a l l y  
d e v e lo p e d ...........................................      . 1 ,3 5 0
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T h ic k n e s s  
i n  f e e t

CROGHAN LBC3ST0NE GROUP 
D]_ Subzone

F i n e - g r a i n e d ,  d a r k ,  impure 
l im e s to n e s  ( o c c a s i o n a l l y  
c o n t a i n i n g  c h e r t  n o d u le s )  w i t h  
c a l c a r e o u s  s h a l e  p a r t i n g s  which  
d e c r e a s e  i n  upward s u c c e s s i o n .
Massive c r i n o i d a l  l im e s to n e s
c o n t a i n i n g  a r i c h  b r a c h io p o d -
bryozosn  f a u n a  form c o n v e n ie n t
m arker beds  .............................     . . . . . . .  550

BALIYMORE BEDS 
Sg Zone

R ic h ly  f o s s i l i f e r o u s  f i n e - g r a i n e d ,  
dark  l im e s to n e s  ( f o r  t h e  most p a r t  
c r i n o i d a l )  w i t h  s u b o r d i n a t e  dark  
s h a l e s .  Sm all  p a tc h  r e e f s  a r e  
d ev e lo p e d  w i t h i n  t h i s  g r o u p .....................    550

OAKPORT LIIÆESTONE GROUP 
Sg Zone

M ass ive ,  w e l l - j o i n t ed ,  c r i n o i d a l
l im e s to n e s  w i t h  a t h i c k  development
of  c a l c i t e - m u d s t o n e s  and t h i n
impers 1 s t e n t  beds o f  o o l i t i c  and
a l g a l - r i c h  l i m e s t o n e s .  F o s s i l s
l o c a l l y  a b u n d a n t  ........................   400

KILBRYAN LlffiSTONE 
CgS]_ Zone

F i n e - g r a i n e d  d a rk  l im e s to n e s  w i th  
s h a l e  p a r t i n g s :  some e v e n - g r a i n e d
c r i n o i d a l  beds d ev e lo p e d  b a s a l l y  
w hich  r e s t  s h a r p l y  on t h e  u n d e r ly i n g  
s a n d s t o n e s .  R i c h l y  f  o s s i l i f  e r o u s  250

ROCKINŒIMÎ SANDSTONE GROUP 
CgSi Zone

C o arse  q u a r t z - cong lom éra t  e s , 
f e l s p a t h i c  s a n d s to n e s  and 
c a l c a r e o u s  s a n d s to n e s  w i t h  
o c c a s i o n a l  t h i n  beds of s h a l e  and 
f o s s i l i f e r o u s  dark  l i m e s t o n e s .
The co n g lo m e ra te s  r e s t  unconform ably
on t h e  Old Red S a n d s t o n e .......................  400-800
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I I I .  ROGKINCHAlvî SANDSTONE GROUP

The b a s a l  C a rb o n i f e ro u s  s a n d s to n e s  f a l l  i n t o  

t h r e e  f a i r l y  w e l l - d e f i n e d  d i v i s i o n s :

T h ic k n e s s  
i n  f e e t

( i i i )  B u f f - w e a t h e r in g ,  b lo c k y ,
c a l c a r e o u s  s a n d s to n e s  and sandy 
l im e s to n e s  w i t h  s c a t t e r e d
s h e l l y  f o s s i l s .......................................   15 (seen )

( i i )  M ostly  w h i t e ,  q u a r tz  i t  i c  o r  
f e l s p a t h i c  s a n d s to n e s  w i t h  
i n t e r b e d d e d  t h i n  s h a l e s  and 
f  o s s i l i f  e rous  l i m e s t o n e s . ............. . 200-450

( i )  P a le  (o r  r e d - s t a i n e d )  q u a r t z  
co n g lo m era te s  and p eb b ly  g r i t s  
v / i th  i n t e r b e d d e d  r e d  s a n d s t o n e s ,  
r e s t i n g  unconfo rm ab ly  on t h e  
Old Red S a n d s t o n e . ..............   150-300

There  i s  a g e n e r a l  d im in u t io n  i n  g r a i n  s i z e  in

upv/ard s u c c e s s i o n  b r o a d ly  p a r a l l e l e d  by an i n c r e a s e

in  c a l c a r e o u s  c o n t e n t .

(a) L i th o lo g y  

Rudely  s t r a t i f i e d  co n g lo m era te s  composed o f  

p e b b le s  o f  v e in  q u a r t z ,  q u a r t z i t e  ( o c c a s i o n a l l y  w i th  

a co nsp icu ou s  l i n e a t i o n ) , j a s p e r  and r e d  and g re en  

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

m a t r i x  a r e  t y p i c a l  o f  t h e  b a s a l  b e d s .  The p e b b l e s ,  

which a r e  s u b a n g u la r  o r  ro u n d e d ,  do n o t  g e n e r a l l y  

exceed 2 i n .  i n  d i a m e te r  bu t  co b b le s  up t o  a f o o t

in  d ia m e te r  a r e  s p o r a d i c a l l y  d i s t r i b u t e d .  These

co n g lo m era te s  a r e  a s s o c i a t e d  v / i th  peb b ly  g r i t s ,  p a l e
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f l a g g y  s a n d s to n e s  and r e d - p u r p l e  s a n d s t o n e s ,  t h e  l a s t  

o f t e n  d i s p l a y i n g  i r r e g u l a r  g r e e n  d e o x i d i z e d  bands 

and s p h e re s  •

A p e b b le - c o n g lo m e ra te ,  p e t r o l o g i c a l l y  d i s t i n c t  

from t h o s e  a l r e a d y  d e s c r i b e d ,  c ro p s  out  l o c a l l y  i n  t h e  

e a s t e r n  p a r t  o f  t h e  a r e a .  The p h e n o c l a s t s ,  w hich  

a r e  s m a l l  w e l l - r o u n d e d  p e b b le s  o f  r e d  and g reen  

s a n d s to n e s  and b a s i c  v o l c a n i c s ,  a r e  e n c lo s e d  in  a  

g r e y - g r e e n ,  g r i t t y  m a t r i x  and t h e  co n g lo m e ra te  i s  

i n t e r b e d d e d  v / i th  r e d  s a n d s t o n e s .  At one l o c a l i t y  

on ly  i t  i s  a s s o c i a t e d  w i t h  f i n e - g r a i n e d ,  to u g h ,  g r e y ,  

m icaceous s a n d s t o n e s .  P a tch y  d i s t r i b u t i o n  o f  t h e  

o u tc ro p s  v / i th in  a c o n f in e d  a r e a  s u g g e s t s  t h a t  t h i s  

c o n g lo m era te  i s  an im p e rs i s t e n t  developm ent 

u n d e r ly i n g  t h e  q u a r t z - c o n g l o m é r a t e s . I n  i t s  r e l a t i o n  

w i t h  t h e  o v e r l y i n g  sed im en ts  i t  may be com parab le  

v / i th  t h e  low es t  c o n g lo m era te  of  t h e  B i rk  Beck V a l l e y  

sequence  in  t h e  e a s t e r n  f l a n k s  o f  t h e  E n g l i s h  Lake 

D i s t r i c t  (Capev/ell  1955, pp .3  6-7)  o r  w i t h  t h a t  in  

t h e  Cross  P e l l  a r e a  (Harry  1950; Capev/ell  1956, p . 214) 

where below t h e  Basement S e r i e s  (C onglom era te  Group) 

t h e r e  a r e  " s p o r a d i c  o u tc ro p s  o f  c o n g lo m era te s  of a 

d i f f e r e n t  t y p e " .

The lo w es t  p a r t  o f  t h e  Rockingham s u c c e s s i o n  i s  

w e l l  d i s p l a y e d  betv/een C ro s sn a  and D e re e n a rg a n :  n o r t h
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of  Drumcunny Lough co n g lo m era te s  form b a r e  s u r f a c e s  

and may be seen  r e s t i n g  w i t h  a n g u la r  d i s c o r d a n c e  on 

t h e  Old Red S a n d s to n e .

The o v e r l y i n g  f e l s p a t h i c  s a n d s to n e s  a r e  c h a r a c ­

t e r i s e d  by w h i t e  or  p a l e - g r e y ,  m a s s iv e ,  f a i r l y  w e l l -  

bedded ,  p o o r ly  j o i n t e d  s a n d s t o n e s ,  composed p r i n c i p a l l y  

of g r a i n s  o f  c l e a r  q u a r t z  and  w h i t e - w e a t h e r i n g  f e l s p a r .  

They a r e  n o t  however i n v a r i a b l y  o f  t h i s  k i n d :  t h e

s a n d s to n e s  may be t h i n l y  bedded  o r  f l a g g y ;  c a l c a r e o u s  

o r  w i t h  a h ig h  c l a y  and mica c o n t e n t ;  and t e x t u r a l l y  

t h e y  may v a ry  from w e l l - s o r t e d ,  f i n e  and e v e n - g r a in e d  

s a n d s to n e s  t o  i l l - s o r t e d  g r i t s  w i t h  im p e rs i s t e n t  

s t r i n g s  of p e b b l e s .  Varying q u a n t i t i e s  o f  i r o n  a r e  

p re se n t - :  o f t e n  t h e  s a n d s to n e s  a r e  o n ly  m o t t l e d  w i t h

f l e c k s  o f  i r o n  ox id e  but c e r t a i n  v a r i e t i e s  a r e  more 

s t r o n g l y  r u s t - s h o t  and o t h e r s  a r e  h i g h l y  f e r r u g i n o u s  

w i t h  an ochreous-b row n c o l o u r ,  p a r t i a l  s a g g r e g a t i o n  

of  t h e  i r o n  c o n t e n t  has l e d  in  p l a c e s  t o  t h e  

f o r m a t io n  of * b o x - s to n e s  * (when th e y  re se m b le  t h e  

C a l c i f e r o u s  S an d s to n e  of S c o t l a n d )  w h i l e  d i f f e r e n t i a l  

i r o n  s t a i n i n g  o f t e n  enhances many o f  t h e  s e d im e n ta ry  

s t r u c t u r e s .

S h a le s  and l im e s to n e s  a r e  i n t e r  bedded  w i t h  t h e  

s a n d s t o n e s .  The s h a l e s ,  w hich  may be b l a c k ,  b l u e ,  

g reen  o r  p u r p l e ,  seldom exceed  a few f e e t  i n  t h i c k n e s s



- 1 0 -

and g e n e r a l l y  a r e  s h a r p l y  dem arca ted  f rom  t h e  

s a n d s t o n e s  above and below them. Some a r e  m icaceous  

and f i n e l y  l a m in a te d  w h i l e  o t h e r s  a r e  m arly  and 

w i t h o u t  obv ious  b e d d in g .  The l im e s to n e s  a r e  always 

da rk  and impure b u t  v a ry  i n  t e x t u r e  and c o m p o s i t io n .  

They i n c l u d e  f o s s i l i f e r o u s  c r i n o i d a l  l im e s to n e s  v e r y  

l i k e  t h e  b a s a l  beds o f  t h e  o v e r l y i n g  K i l b r y a n  

L im es to n e ;  b rovm -w eather ing  impure c a l c i t e - m u d s t o n e s ; 

and f i n e l y  a renaceo u s  l im e s to n e s  w i t h  a  h i g h l y  v a r i a b l e  

mud f r a c t i o n .  E a r th y  l im e s to n e s  a r e  s p o r a d i c a l l y  

d e v e lo p e d  and, a t  one l o c a l i t y ,  t h e y  c o n t a i n  c o n c r e t ­

i o n a r y  n o d u le s  u s u a l l y  b u i l t  a round  t h e  s h e l l s  o f  

r h y n c h o n e l l i d  b r a c h io p o d s .

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

t h e  s a n d s t o n e s  a r e  see n  t o  be q u a r t z ,  f e l s p a r s ,  m ica  

and i r o n  o r e s  i n  o r d e r  o f  abundance (see  p l . l , ) .  Many 

o f  t h e  q u a r t s  g r a in s  a r e  s t r a i n e d  p o s s e s s i n g  a marked 

u n d u lo s e  e x t i n c t i o n  w h i l e  a few c a r r y  m inu te  opaque 

i n c l u s i o n s .  The f e l s p a r s  a r e  r e p r e s e n t e d  m ain ly  by 

t h e  a c i d  v a r i e t i e s ,  n o t a b l y  m l c r o c l i n e ,  o r t h o c l a s e  

and p e r t h i t e ,  w i th  s u b o r d i n a t e  amounts o f  p l a g i o c l a s e  

( u s u a l l y  s o d i c  a l b i t e  and se ldom  more c a l c i c  th a n  

o l i g o c l a s e ) ,  t h e  g r a i n s  b e in g  m o s t ly  q u i t e  f r e s h  o r  

v e ry  s l i g h t l y  a l t e r e d .  R a re ly  does t h e  q u a n t i t y  o f  

f e l s p a r  exceed  t h a t  o f  q u a r t z  bu t  i n  c e r t a i n  a r k o s i c
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s a n d s t o n e s  i t  may accoun t  f o r  up t o  40 p e r  c e n t  o f  

t h e  r o c k .  Mica v a r i e s  g r e a t l y  i n  i t s  p r o p o r t i o n s  

b u t  r a g g e d  f l a k e s  o f  m u sc o v i te  a r e  o f t e n  c o n c e n t r a t e d  

i n  l a y e r s  accompanied by s m a l l  amounts o f  c l a y  

m a t e r i a l  and  opaque o re s  . I n  c e r t a i n  q u a r t z i t i c  

b ed s  f l a k e s  of  b i o t i t e  a r e  s t i l l  p r e s e r v e d .  The 

most common o re  m in e r a l s  a r e  h a e m a t i t e  and l i m o n i t e .  

E xcep t  i n  t h e  c a l c a r e o u s  s a n d s to n e s  i n t e r s t i t i a l  m a t e r i a l  

i s  a t  a minimum and t h e  eu he d r  a l  and s u b h e d r a l  g r a i n s  

of  q u a r t z  and f e l s p a r ,  b e in g  much o f  a s i z e  and 

t i g h t l y  packed  t o g e t h e r ,  have t h e  a p p e a ran c e  o f  a 

u n i f o r m ly  g r a n u l a r  m o s a ic .

The r e c e n t  t r e n c h i n g  o f  t h e  B oy le  R i v e r ,  e a s t  

of Lower Lough Gara, has  p r o v id e d  a c o n t in u o u s  

s e c t i o n  f o r  o v e r  a m i le  i n  t h e  upperm ost  f e l s p a t h i c  

s a n d s t o n e s .  The s u c c e e d in g  c a l c a r e o u s  s a n d s to n e s  

and b a s a l  l im e s to n e s  crop  ou t  on t h e  s o u th  bank 

o f  t h e  r i v e r  n e a r  R i v e r s i d e  H ouse .

The t h i n  developm ent o f  more c a l c a r e o u s  b e d s ,  

which  mark t h e  to p  o f  t h e  s a n d s to n e  se q u e n c e ,  a r e  

b u f f  o r  y e l l o w ,  w e l l - b e d d e d ,  w e l l - j o i n t e d ,  h a r d ,  

c a l c a r e o u s  s a n d s to n e s  and a r e n a c e o u s  l i m e s t o n e s ,  

l o c a l l y  f o s s i l i f e r o u s  w i t h  a s h e l l y  f a u n a  composed 

p r e d o m in e n t ly  of  b r a c h i o p o d s .  Where t h e  beds a r e  

f o s s i l i f e r o u s  t h e y  a r e  o f t e n  w h o l ly  d e c a l c i f i e d  o r
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r e v e a l  a t h i c k  r u s t y  d e c a l c i f i e d  w e a t h e r i n g - s k i n  

ab o u t  a  c o re  o f  f r e s h  rock*

Under t h e  m ic ro sco p e  t h e  c a r b o n a t e  c o n t e n t  i s  

s e e n  t o  v a ry  between 15 p e r  ce n t  and 65 p e r  c e n t  and 

g e n e r a l l y  to  be i n  t h e  fo rm  o f  c l e a r  r e c r y s t a l l i s e d  

c a l c i t e .  I n  p l a c e s  however t h e  c a l c i t i c  p l a t e s  have  

been  r e p l a c e d  by an i n t e r l o c k i n g  mosaic o f  d o lo m i te  

c r y s t a l s  which  d i s p l a y  d i f f e r e n t i a l  i r o n  en r ich m en t*

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

g r a i n s  of q u a r t z  ( o f t e n  s t r a i n e d )  and f e l s p a r ,  r a g g e d  

f l a k e s  o f  m u sco v i te  and g r a n u le s  o f  i r o n  o r e  bu t  

o r g a n ic  d e b r i s ,  i n c l u d i n g  f o r a m i n i f e r s  and f r a g m e n ts  

o f  b ry o z o s n s ,  c r i n o i d s  and s h e l l s ,  t o g e t h e r  w i t h  

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

s i g n i f i c a n t  p r o p o r t i o n s #  F e l s p a r  may be s u f f i c i e n t l y  

common to  form c a l c a r e o u s  a r k o s i c  s a n d s to n e s *

(b) S ource  of t h e  D e t r i t u s  

The ex a c t  s o u rc e  o f  t h e  sed im en t  i s  u n c e r t a i n .

The abundance o f  t h e  c l a s t i c  f e l s p a r s ,  t h e  h ig h  

p r o p o r t i o n  of s t r a i n e d  q u a r t z  g r a i n s  and t h e  p r e s e n c e  

o f  o c c a s i o n a l  b i o t i t e  f l a k e s  su g g e s t  d e r i v a t i o n  f rom  

a m e t a m o r p h i c - g r a n i t i c  t e r r a i n  and t h e r e f o r e  t h e  Ox 

M ountains a n t i c l i n e  ( i f  i t  e x i s t e d  as a  con tem pora ry  

i n s u l a r  landm ass)  and t h e  more d i s t a n t  met amorphic 

h i g h l a n d s  o f  Donegal  and Mayo a r e  a p r o b a b le  p rovenance  

In  t h e  Oma^ s y n c l i n e ,  Simpson (1955, p p #405-6) seeks
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t o  d e r i v e  a  t h i c k  s e r i e s  of s i l i c e o u s  b a s a l  

co n g lo m era te s  m a in ly  from  t h e  D a l r a d i a n  ro c k s  b u t  

e n t e r t a i n s  t h e  p o s s i b i l i t y  of  t h e  lo w e s t  beds b e i n g  

re -v /o rk ed  Old Red Sandstone*  The s o u r c e  o f  an 

e q u a l l y  t h i c k  group o f  o v e r l y i n g  a r k o s i c  s a n d s t o n e s  

he b e l i e v e s  to  l i e  i n  t h e  Moine g r a n u l i t e s .  Almost 

c e r t a i n l y  t h e  b a s a l  s a n d s to n e s  o f  t h e  C a r r i c k  s y n c l i n e  

were d e r i v e d  f rom  much t h e  same k in d s  o f  r o c k s ,  

a l t h o u g h  t h e  d i s t a n c e  w hich  t h e  m a t e r i a l  h a s  t r a v e l l e d  

has  f a i l e d  to  b r i n g  a b o u t  any s i g n i f i c a n t  ro u n d in g  

o f  t h e  g r a i n s  *

I t  i s  p o s s i b l e  t h a t  t h e  sed im en t  was d e r i v e d  

f rom  u p la n d s  of Old Red S an d s to n e  r o c k s ,  now exposed  

p r i n c i p a l l y  in  t h e  Curlew M ountains i n l i e r  an d  t h e  

e x t e n s i v e  F i n t o n a  t r a c t  ( see  W ilson  1953. p p .306-13  

and p . 3 1 7 ) .  I n  p a r t i c u l a r  t h i s  may a p p ly  t o  t h e  

b a s a l  c o n g lo m era te s  ; bu t  t h e  C a r b o n i f e r o u s  s a n d s to n e s  

of t h e  o v e r l y i n g  g ro u p s ,  i n  c o n t r a s t  t o  t h e  r e d  b e d s ,  

have  a h i g h e r  p r o p o r t i o n  of f r e s h  f e l s p a r ,  more m ica  

and l e s s  i r o n ;  t h e y  a l s o  have  a  com parab le  d e g r e e  

of  g r a i n  a n g u l a r i t y .  Thus ,  f o r  them, i t  would   ̂

n e c e s s i t a t e  some im p ro b ab le  means o f  p r e f e r e n t i a l  

m i n e r a l  s e l e c t i o n  w i t h  t h e  minimum of  g r a i n  a b r a s i o n  

i n  an e x t e n s i v e  r e s o r t i n g  p r o c e s s .
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(c) C o n d i t io n s  of D e p o s i t i o n  

The rudaceous  basement s t r a t a  r e p r e s e n t  t h e  

i n i t i a l  d e p o s i t  of t h e  C a r b o n i f e r o u s  m ar in e  c y c l e .

T hese  b e d s ,  however,  a r e  of  d e l t a i c  f a c i e s ,  p r o b a b ly  

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

d i s t a n t  u p lan d  landmass and f a s t  d e p o s i t i o n  (by 

v i o l e n t l y  check ing  t h e  v e l o c i t y  o f  f low ) i n  a  s h a l lo w  

se a  w h ich  s u b s e q u e n t ly  ca u sed  some r e d i s t r i b u t i o n .

E v id en ce  o f  t h e  env ironm ent  i n  which  t h e  

f e l s p a t h i c  s a n d s to n e s  accu m u la ted  i s  c o n f l i c t i n g .

The f i n e r -  and e v e n - g r a in e d  t e x t u r e s  p o i n t  to  t h e  

e r o s i o n  of  more d i s t a n t  s o u rc e  ro c k s  and more 

p ro lo n g e d  s o r t i n g  b e f o r e  d e p o s i t i o n  b u t  t h e  abundance 

o f  t h e  u n w ea th e red  f e l s p a r s  and t h e  deg ree  o f  g r a i n  

a n g u l a r i t y  demand s w i f t  t r a n s p o r t  and speedy  b u r i a l .

These  sed im en ts  a r e  m a r in e :  t h i s  i s  i n d i c a t e d

by t h e  o c c u r r e n c e  o f  i n t e r b e d d e d  l im e s to n e s  c a r r y i n g  

m ar in e  f o s s i l s  i n c l u d i n g  c o r a l s ,  b r a c h io p o d s ,  m o l lu s c s  

and b r y o z o a n s .  A few q u a r t z i t i c  and f e l s p a t h i c  

s a n d s to n e s  c a r r y  p l a n t  rem a in s  bu t  t h e s e  a r e  i n v a r i a b l y  

d r i f t e d  an d ,  a p a r t  from  i n d i c a t i n g  t h e  e x i s t e n c e  o f  

a n e a rb y  lan dm ass ,  th row  l i t t l e  l i g h t  on s e d i m e n t a t i o n  

h i s t o r y .  The many k in d s  o f  l i m e s t o n e s ,  t o g e t h e r  w i t h  

t h e  s h a l e s  and l im y and muddy s a n d s t o n e s ,  c o n f i rm  t h a t  

t h e  env ironm en t  of s e d i m e n t a t i o n  was c h a n g e a b le  and  t h a t  

t h e r e  was p e r i o d i c  r a p i d  a l t e r n a t i o n  of c o n d i t i o n s
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s u i t  a b l e  f o r  t h e  a c c u m u la t io n  of  t h i c k ,  c u r r e n t -  

bedded  s a n d s to n e s  on t h e  one hand and s h a l e s  o r  

l im e s to n e s  on t h e  o t h e r ,

A q u i e t ,  though  s t i l l  s h a l l o w - w a t e r , env ironm ent  

i s  i n d i c a t e d  by t h e  group o f  c a l c a r e o u s  s a n d s to n e s  

w hich  d i s p l a y  c u r r e n t - b e d d i n g ,  o c c a s i o n a l  r i p p l e -  

marked s u r f a c e s  and r i c h l y  f o s s i l i f e r o u s  p o c k e t s ,

(d) F a u n a l  Assemblages 

I n d e te r m in a b le  p l a n t  rem ains  and o b s c u re  a n n e l i d  

t r a i l s  c h a r a c t e r i s e  c e r t a i n  beds of  f e l s p a t h i c  

s a n d s to n e  ( i n  ( i i )  o f  p . 7) and p o c k e ts  o f  b r a c h io p o d  

s h e l l s  a r e  no t  uncommon i n  t h e  o v e r ly i n g  c a l c a r e o u s  

s a n d s t o n e s .  F o s s i l s  a r e  o th e rv / i s e  c o n f in e d  t o  t h e  

i n t e r b e d d e d  l im e s to n e s  bu t  t h e y  a r e  r a r e l y  w e l l  

p r e s e r v e d  and o n ly  in  a few c a s e s  can  they  be  

s p e c i f i c a l l y  i d e n t i f i e d .  I n  a d d i t i o n  t h e r e  a r e  

a few m o l lu sc s  i n c l u d i n g  Conocardium s p . F o r a m in i f  e r a  

a r e  r e p r e s e n t e d  by e r l a n d i i d s  and p l e c t o g y r i d s .

The z o n a l  age o f  t h e  f o s s i l s  i s  i n c o n c l u s i v e .
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IV. KILBRYAN LIMESTONE

(a) L i th o lo g y  

The K i lb ry a n  Limestone c o n s i s t s  f o r  t h e  most 

p a r t  o f  a l t e r n a t i n g  l im e s to n e s  and s h a l e s ,  t h e  g e n e r a l  

f a c i e s  b e in g  t h a t  of a z a p h r e n t i d  p h a s e .

T h i n l y  and i r r e g u l a r l y  bedded  ( o f t e n  s l i g h t l y  

n o d u l a r ) ,  p o o r ly  j o i n t e d ,  f i n e - g r a i n e d ,  o r g a n ic -  

f r a g m e n t a l  o r  s h e l l y  l i m e s t o n e s ,  which  a r e  d a rk  

i n  c o l o u r  due t o  v a r y in g  p r o p o r t i o n s  o f  a r g i l l a c e o u s  

m a t e r i a l ,  a r e  e s p e c i a l l y  c h a r a c t e r i s t i c  and t h e s e  

a r e  i n t e r  bedded w i t h  s u b o r d i n a t e  d a rk  s h a l e s ,  which  

Eiay be c a l c a r e o u s  o r  s i l t y .  Less commonly t h e  

l im e s to n e s  a r e  more m a s s iv e ,  ev e n ly  bedded ,  c r i n o i d a l  

c a l c a r e n i t es : i n d i v i d u a l  beds may exceed  2 f t .  i n

t h i c k n e s s ;  t h e y  have a d e e p ly  w e a th e re d  s k i n  and 

s h a l e  p a r t i n g s  a r e  re d u ced  to  a minimum. Sm all  

geodes and t h i n  v e in s  o f  c a l c i t e  a r e  p r e s e n t  in  

c e r t a i n  b e d s ;  t a b u l a r  o r  i r r e g u l a r l y  shaped  n o d u le s  

o f  d a rk  c h e r t  a r e  s p o r a d i c a l l y  d e v e lo p e d ;  and a 

number o f  f o s s i l s ,  p a r t i c u l a r l y  t h e  b r a c h io p o d s ,  

a r e  b e e k i t i z e d .

Under t h e  m ic roscop e  t h e  lo w es t  beds a r e  s e e n  

t o  be b o t h  a re n a c e o u s  and d o l o m i t i z e d .  The d e t r i t a l  

sand  g r a i n s ,  w h ich  may make up a s  much as 25 p e r  c e n t  

of t h e  r o c k ,  have  v a r y in g  shapes  and a r e  m o s t ly
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q u a r t z e s  ( o f t e n  s t r a i n e d  o r  r e c r y s t a l l i s e d )  v / i th  

s u b s i d i a r y  f e l s p a r s  ( m i c r o c l i n e  and p e r t h i t e )  and 

r a r e l y  g r a i n s  o f  e p i d o t e  (see  p l . 2 ) .  With 

o c c a s i o n a l  o o l i t h s  th e y  a r e  e n c lo s e d  in  a  groundniass 

of c r i n o i d  f ra g m en ts  and d o lo m i te  rhombs th r o u g h o u t  

v/hich t h e r e  a r e  d i s t r i b u t e d  v a r y in g  q u a n t i t i e s  o f  

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

in  p l a c e s  c o n s i d e r a b l e  numbers o f  c ry to s to m a to u s  

b ry o z o a n s ,  t h e  f e n e s t r u l e s  i n f i l l e d  by g r a n u l e s  o f  

c a l c i t e .  Many of t h e  h i g h e r  l i m e s to n e s  h av e  a more 

mixed c h a r a c t e r  and a r e  composed o f  f ra g m e n ts  o f  

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

t r e p o s to m a to u s  B ryozoa ,  F o r a m i n i f e r a ,  o s t r a c o d s  and 

(?) a l g a l  t i s s u e  s e t  in  a groundmass w hich  i n c l u d e s  

f i n e l y  d i v i d e d  a r g i l l a c e o u s  m a t e r i a l .  The l im e s to n e s  

e x h i b i t  v a r y in g  d eg rees  of  r e c r y s t a l l i s a t i o n  and i n  

c e r t a i n  o f  th e  lower beds i t  has  been s e l e c t i v e .

The c o n t a c t  betv/een t h e  K i l b r y a n  L im estone  and 

t h e  u n d e r l y i n g  b lo ck y  c a l c a r e o u s  s a n d s to n e s  o f  t h e  

Rockingham Group i s  exposed a t  s e v e r a l  l o c a l i t i e s  n e a r  

Boyle and in  t h e  Rockingham g round  e s p e c i a l l y  a t  

K n o c k v ic a r . In  a l l  c a s e s  t h e  c o n t a c t  i s  s h a r p  w i t h  

o v e r l y i n g  m ass iv e  more r e s i s t a n t  l im e s to n e s  ( g e n e r a l l y  

t h e  f i r s t  beds a r e  c r i n o i d a l  c a l c a r e n i t e s ) w e a t h e r i n g  

t o  form an o v e rh an g in g  l e d g e .
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(b) C o n d i t io n s  o f  D e p o s i t i o n  

The a b ru p t  change from  t h e  a r k o s i c  end 

c a l c a r e o u s  s a n d s to n e s  o f  t h e  Rockingham S an d s to n e  

Group to  t h e  l i m e s t o n e s - w i t h - s h a l e s  o f  t h e  K i lb r y a n  

Lim estone p o i n t s  t o  a  w id e r  t r a n s g r e s s i o n  o f  t h e  s e a  

and t h e  e s t a b l i s h m e n t  o f  a r e l a t i v e l y  q u i e t  env ironm ent  

of s e d i m e n t a t i o n .  The f i n e - g r a i n e d  n a t u r e  o f  t h e  

t e r r i g e n o u s  d e t r i t u s  i n d i c a t e s  t h a t  t h e  s o u r c e  a r e a  

was now re d u c e d  t o p o g r a p h i c a l l y  (such  t h a t  e r o s i o n  

was l e s s  i n t e n s e )  and f a r t h e r  removed from  t h e  b a s i n  

o f  s e d i m e n t a t i o n .  The l a r g e  number o f  unbroken  and 

a r t i c u l a t e d ,  d e l i c a t e ,  b ra c h io p o d  s h e l l s ,  t h e  u n r o l l e d  

c o r a l  s k e l e t o n s  w i t h  e n c r u s t i n g  a u l o p o r i d s  and 

bryozoans  and t h e  c r i n o i d  s t a l k s  many in c h e s  i n  l e n g t h ,  

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

sh a l lo w  s e a  (p ro b a b ly  a few hun d red  f e e t  deep a t  t h e  

m o s t ) ,  t h e  w a te r s  o f  which  were  w e l l - a e r e a t e d  b u t  

y e t  n o t  d i s t u r b e d  by v i o l e n t  wave- o r  c u r r e n t - a c t i o n •

(c) F a u n a l  Assemblage 

F o s s i l s  o ccu r  a b u n d a n t ly  th ro u g h o u t  t h e  d e p o s i t  

but  t e n d  t o  be most p r o l i f i c  i n  t h e  s h a l e s  where t h e y  

o f t e n  form n e s t s ,

B rach iopods  a r e  t h e  most v a r i e d  o f  t h e  f o s s i l  

g roups  ( s e e  pp .  85>92) and i n c l u d e  l a r g e  numbers of 

p us t u l o s e  p r o d u c t i d s , sp ino u s  and f r i l l e d  a t h y r i d s .



—19—

l e p t a e n l d s ,  r h i p i d o m e l l i d s  and s c h l z o p h o r l l d s  — 

an a s s o c i a t i o n  commonly found  in  z a p h r e n t i d  p h ase  

d e p o s i t s *

Rugose c o r a l s  occu r  i n  l a r g e  numbers b u t  a r e

r e f e r a b l e  t o  c o m p a r a t iv e ly  few g e n e ra  ( see  p p .  8 5 -9 2 )*

C y a t h a x o n i i c i d s  a r e  more o r  l e s s  u b i q u i t o u s  and w h i l e

g i g a n t e i d  c a n i n i i d s  may be e q u a l ly  abundant  (as  f o r

example a t  K nockv icar)  t h e y  ap p e a r  t o  be more

r e s t r i c t e d  i n  t h e i r  d i s t r i b u t i o n .  C y a t h o c l i s i a  
2t a b e r n a c u lu m  i s  common in  t h e  b a s a l  l im e s to n e s  of 

t h e  B oyle  R iv e r  s e c t i o n ,  w es t  of B o y le .

Excep t  f o r  r a r e  specimens o f  S y r in g o p o ra  

g e n i c u l a t a  t a b u l a t e  c o r a l s  a r e  r e p r e s e n t e d  o n ly  by 

M i c h e l i n i a  t e n u i s e p t a . T a l l  w e a th e re d - o u t  m i c h e l i n i i d

c o r a l l a  may be f r e e l y  c o l l e c t e d  i n  a s m a l l  q u a r r y  

n e a r  C lean  c r o s s  ro a d s  *

There  a r e  on ly  a few m o l lu sc s  and t h e s e  a r e  

p r i n c i p a l l y  t h e  g a s t ro p o d s  B e l le ro p h o n  and M u r c h i s o n i a . 

P e c t e n i d  l a m e l l i b r a n c h s  and Conocardium s p • o ccu r  

l o c a l l y .

The rem a in s  o f  f i s h  a r e  n o t  uncommon. T e e th  

h av e  been  found a t  most l o c a l i t i e s  and a t  K no ckv ica r

A uthors  of  s p e c i e s  o f  b ra c h io p o d s  and c o r a l s  a r e  
q u o ted  i n  t h e  f o s s i l  l i s t s  g iven  on pp .  8 5 -9 2 ;
o t h e r w i s e  t h e y  a r e  q u o te d  a t  t h e  f i r s t  m ention  
of a s p e c i e s .
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l a r g e  s t o u t  f i n - s p i n e s  o f  Q te n a c a n th u s  m a jo r  Aggassiz '^  

showing t h e  c h a r a c t e r i s t i c  ornament were r e c o v e r e d .

*Pucoids* a r e  found  on a number o f  l i m e s to n e  

b edd in g  p l a n e s .

Of t h e  m i c r o - f o s s i l s  t h e  f o r a m i n i f e r s  a r e  t h e  

most r e c u r r e n t *  E r l a n d i i d s  a r e  common i n  t h e  lo w es t  

l im e s to n e s  and p l e c t o g y r i d s  a r e  s c a t t e r e d  t h r o u g h o u t .  

Bryozoa a r e  l o c a l l y  abundant  i n  t h e  low es t  l i m e s t o n e s .

(d) Zonal P o s i t i o n  

A l though  many of th e  forms fo u n d  in  t h e  

K i lb r y a n  Limestone have a lo n g  s t r a t i g r a p h i e  r a n g e  

and a r e  w e l l  known from t h e  T o u rn a is  i a n ,  t h e  f a u n a l  

a ssem blage  t a k e n  as a whole i n d i c a t e s  a V isean  age 

f o r  t h e  d e p o s i t .  A m p le x iz a p h re n t i s  e n n i s k i l l e n i  

and P u s t u l a  p y x id i fo rm is  a r e  t y p i c a l l y  V isean  forms 

and t h e  abundance o f  s ip h o n o p h y l lo i d  c a n i n i i d s  s u g g e s t s  

a p o s i t i o n  in  t h e  CgSq zone .

The f a u n a  compares c l o s e l y  w i t h  t h a t  r e c o r d e d  

from  t h e  Cg beds o f  Hook Head by Smyth (1930, p .  542) 

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

C an inophy l lum  a f f .  pa tu lum  ( s e e  p.H7) and C y a t h o c l i s i a  

t a b e r n a c u lu m  ( p . 118) i n  t h e  f a u n a s  f rom  b o th  a r e a s ,

3 I  am i n d e b t e d  t o  Dr,  E . I .  Tfhite  and Mr. H.A.Toombs 
of  t h e  B r i t i s h  Museum ( N a tu r a l  H i s t o r y )  f o r  
P r e p a r i n g  and i d e n t i f y i n g  t h e s e  rem ains  *



Smyth however,  comments on th e  ab sen ce  o f  C a n ln la  

c y l l n d r l c a  and th e  Chonetes  p a p l l l o n a c e a  g roup  a t  

Hook Head ( I b i d .  pp .  537 & 544) and b o th  a r e  s t r o n g l y  

r e p r e s e n t e d  i n  th e  K i lb ry a n  f a u n a .

Many o f  th e  f o s s i l s  found  i n  t h e  t h i n  l i m e s to n e s  

o f  th e  Rockingham S ands tone  Group a r e  common i n  th e  

K i lb ry a n  Lim estone and t h u s ,  t e n t a t i v e l y ,  t h e  fo rm er  

d e p o s i t  might be g rouped  w i th  t h e  l a t t e r  and a s c r i b e d

a ^ 2^1
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V. O/ÆPORT LILïSSTORE GROUP 

The Group com prises  t h r e e  p r i n c i p a l  d i v i s i o n s

Approxim ate  
t h i c k n e s s  i n  

f e e t .

( i l l )  Even ly  bedded ,  c l o s e - j o i n t e d  
p a l e  and v a r i e g a t e d ,  f i n e ­
g r a i n e d ,  o r g a n i c - f r a g m e n t a l  
l im e s to n e s ,  f o r  t h e  most p a r t  
c r i n o i d a l  b u t  w i t h  t h i n  o o l i t i c  
h o r i z o n s .  L in o p ro d u c t id s  a r e  
p r o l i f i c  a t  c e r t a i n  l e v e l s :  
t h e  L in o p ro d u c tu s  b eds ...........    200

( i i )  Compact, p a l e  and d a rk  c a l c i t e -  
m uds tones ,  many of  them a l g a l  
l im e s to n e s  w i t h  o o l i t i c  (and 
r a r e l y  p i s o l i t i c )  l e n s e s  and 
s u b o r d i n a t e  f i n e - g r a i n e d  
c r i n o i d a l  b e d s .  At t h e  b a s e :  
t h e  Compos i t  a b e d ................    50

( i )  Grey c r i n o i d a l  l im e s to n e s
( i n c l u d i n g  many e v e n - g r a in e d
c a l c a r e n i t e s ) ,  t h e  uppermost
beds dark  and o o l i t i c ;  a
c o n s p ic u o u s ,  b u f f - w e a t h e r i n g ,
com pact,  b a s a l  d o lo m ite  r e s t s
on t h e  l i m e s t o n e s - w i t h - s h a l e s
of t h e  K i lb ry a n  L im e s to n e ........................  150

L o c a l ly  ( p a r t i c u l a r l y  w i t h i n  t h e  Rockingham e s t a t e )  

t h e  l i r a e s to n e s  below t h e  Compos i t  a  bed may be 

f u r t h e r  s u b d i v i d e d .

(a) L i t  ho logy  

The lo w e s t  beds  of t h e  Oakport Group d i s p l a y  

s e l e c t i v e  d o l o m i t i z a t i o n .  At any one l o c a l i t y  t h e



- 2 3 -

l im e s to n e s  may be u n i fo rm ly  d o lo m i t i c  f o r  a few f e e t  

v e r t i c a l l y  and a few t e n s  o f  f e e t  h o r i z o n t a l l y ,  b u t ,  

over  a wide o u t c r o p ,  t h e  development o f  d o lo m i te  i s  

seen  t o , b e  s p o r a d i c ,  t h e  d o l o m i t i z e d  beds a l t e r n a t i n g  

and i n t e r d i g i t a t i n g  w i t h  t h e  p r im ary  c r i n o i d a l  

l i m e s to n e s .  T y p i c a l l y  t h e  magnesian ro c k s  a r e  

f i n e - g r a i n e d ,  compact,  b u f f - w e a t h e r i n g ,  g re y  l i m e s t o n e s , 

i n  t h i n  s e c t i o n  seen  t o  c o n s i s t  of u n i fo rm  e u h e d r a l  

d o lo m ite  rhombs (which have c o m p le te ly  o b l i t e r a t e d  t h e  

o r i g i n a l  c a l c i t i c  c o n s t i t u e n t s )  w i t h  o c c a s i o n a l  t h i n  

c r a c k s  o c c u p ie d  by a more c o a r s e l y  c r y s t a l l i n e  mosaic* 

The s e l e c t i v e  n a t u r e  o f  t h e  d o l o m i t i z a t i o n  i n d i c a t e s ,  

a lm os t  c e r t a i n l y ,  p o s t - d e p o s i t i o n a l  change and t h e s e  

beds a r e  t o  be r e g a rd e d  as ’ subsequen t^  d o lo m ite s  i n  

t h e  s e n se  o f  George (1954, p ,290 f o o t n o t e ) .  I t  i s  

p e rh ap s  s i g n i f i c a n t  t h a t  th ey  a r e  d eve loped  where t h e  

m ass iv e  l im e s to n e s  o f  t h e  Oakport Gro'^up- a r e  in  c o n t a c t  

w i t h  t h e  more im perv ious  l i m e s t o n e s - w i t h - s h a l e s  o f  

t h e  K i lb ry a n  L im es to ne .

The l im e s to n e s  above t h e  d o lo m i te s  e x h i b i t  

c o n s i d e r a b l e  v a r i a t i o n  i n  c o lo u r  and t  exfcure. F o r  

t h e  most p a r t  t h e y  a r e  b i o c l a s t i c  c a l c a r e n i t e s ,  p a l e  

v a r i e g a t e d  or dark  in  c o l o u r ,  of an even g r a i n - s l z e ,  

t h i c k l y  and r e g u l a r l y  bedded and w e l l - j o i n t e d .
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L o c a l ly  th e y  a r e  c o a r s e - g r a i n e d  and a lm o s t  w h o l ly  

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

beds ;  and o o l i t e s ,  d o lo m ite s  and a l g a l - r i c h  c a l c l t e -  

mudstones a r e  im p e rs l a t e n t l y  d e v e lo p e d .  The 

l im e s to n e s  a r e  g e n e r a l l y  m ass iv e ;  i n d i v i d u a l  p o s t s  

may exceed  5 f t . i n  t h i c k n e s s  a.nd a r e  o f t e n  d e l i m i t e d  

a t  b a se  and to p  by c o n sp ic u o u s ,  s t y l o  l y t i c  s u t u r e s ;  

and a w e l l - d e f i n e d  j o i n t  sy s tem  i s  i n  ev idence*

C h e r t ,  i n  t h e  form of s p h e r i c a l ,  o vo id  o r  t a b u l a r  

n od u les  (v/hich may be c o n s p ic u o u s ly  banded) i s  n o t  

uncommon and o c c a s i o n a l l y  t h e  l im e s to n e s  c o n t a i n  

sm a l l  a g g r e g a t e s  o f  c r y s t a l l i n e  f l u o r i t e .

M i c r o s c o p i c a l l y  many o f  t h e s e  c a l c a r e n i t e s  a r e  

seen to  be h i g h l y  r e c r y s t a l l i s e d  and o n ly  i n  c e r t a i n  

c a se s  can t h e  n a t u r e  o f  t h e  p r im ary  l i t h o l o g y  be 

r e c o n s t r u c t e d .  Some a r e  o r g a n i c - f r a g m e n t a l  l im e s to n e s  

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

o s t r a c o d s  and sponge s p i c u l e s  s t i l l  p r e s e r v e d  ( i n  

v a r io u s  s t a g e s  o f  a l t e r a t i o n ) -  and s e t  i n  a m a t r i x  

of  c o a r s e l y  r e c r y s t a l l i s e d  c l e a r  c a l c i t e ,  w h i l e  i n  

o t h e r s  t h e  ghos t  o u t l i n e s  of t h e  e o l i t h s  and c r i n o i d  

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

The most p e r s i s t e n t  o o l i t i c  h o r i z o n s  o f  t h e  

Oakport Group l i e  iimnediat e ly  belov/ t h e  Compos i t  a 

b ed .  Dark o o l i t i c  l im e s to n e s  w i t h  v a r y i n g
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c o n c e n t r a t i o n s  of  o rg a n ic  d e b r i s  a r e  i n t e r l e a v e d  

w i t h  c r i n o i d a l  beds  and d a rk  c a l c i t e - m u d s t o n e s  t h u s  

c o n s t i t u t i n g  a t r a n s i t i o n a l  s e r i e s  between t h e  

o r g a n ic - f r a g m e n ta l  c a l c a r e n l t e  phase  and t h e  o v e r l y i n g  

group i n  which  t h e  c a l c i t e - m u d s t o n e s  p redom ina te*

In  m i c r o - l i t h o l o g y  few o f  t h e  rocks  a r e  seen t o  

be t r u e  o o l i t e s .  The m a j o r i t y  a r e  e s s e n t i a l l y  f i n e ­

g r a i n e d ,  mixed l im e s to n e s  in  w hich  t h e  o rg a n ic  

f ra g m e n ts  (most commonly ab rad ed  c r i n o i d  p a r t i c l e s ,  

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

a c q u i r e d  a t h i n  o o l i t i c  c o a t i n g  a p p a r e n t l y  d ev o id  

of c o n c e n t r i c  l a y e r i n g .  Thus many o f  t h e  o o l i t h s  

a r e  h i g h l y  i r r e g u l a r ;  t h e i r  form i s  l a r g e l y  

c o n t r o l l e d  by t h e i r  d e t r i t a l  n u c l e i  and ,  s i n c e  many 

of  them a r e  e lo n g a t e  o r  o vo id  and w i th o u t  a  s h e l l e d  

s t r u c t u r e ,  t h e  * o o l i t e *  which  th e y  make up has  t h e  

a p p e a ra n c e ,  i n  t h e  f i e l d ,  o f  a p e l l e t - r o c k  ( s e e  p i . 3 ) .  

L ike  t h e  u n d e r ly i n g  s t r a t a  many of t h e s e  l i m e s to n e s  

have undergone  s t r o n g  r e c r y s t a l l i s a t i o n .  The o o l i t h s ,  

w hich  a r e  d a r k e r  t h a n  t h e  groundmass due t o  p a t c h i l y  

d i s t r i b u t e d  m in u te  opaque i n c l u s i o n s  c o n c e n t r a t e d  i n  th e  

o o l i t h i c  f i l m ,  d i s p l a y  e v id en c e  o f  two d i s t i n c t  p h ase s  

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

c l e a r  c a l c i t e  has a l s o  been r e c r y s t a l l i s e d .

The m a j o r i t y  of  t h e  o o l i t i c  l im e s to n e s  and many 

of t h e  u n d e r l y i n g  c a l c a r e n i t e s  a r e  s e c o n d a r i l y
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s i l i c i f i e d  in  v a r y in g  d e g re e s  by th e  development o f  

a g g re g a te s  o f  c h a lc e d o n ic  s i l i c a  and w id e s p re a d  

e u h e d ra l  p r i s m a t i c  q u a r tz  c r y s t a l s *  I n  t h e  c a s e  

of t h e  f i r s t  r o c k  ty p e  t h e  aut h i g e n i c  s i l i c a  o f t e n  

shows p r e f e r e n c e  f o r  t h e  n u c l e i  of o o l i t h s  a l th o u g h  

t h e  re p la c e m e n t  i s  u s u a l l y  p a r t i a l  and i r r e g u l a r  w i t h  

much c a l c i t i c  m a t e r i a l  s t i l l  v i s i b l e  w i t h i n  t h e  s i l i ­

c i f i e d  c o r e s .

The j u n c t i o n  o f  t h e  K i lb ry a n  L im estone and t h e  

Oakport Group i s  exposed  in  a s h o r t  r a i l w a y  c u t t i n g  

n e a r  Boyle* T h in -b edd ed ,  d a rk  l i m e s t o n e s - w i t h -  

s h a l e s  q u i c k ly  become in  upward s u c c e s s io n  more 

m a s s iv e ,  e v e n - g r a in e d  and c r i n o i d a l  and ,  as th e  s h a l e  

p a r t i n g s  become re d u ced ,  s t y l o l y t e s  d ev e lo p  a long  

t h e  bedd ing  p la n e s  and d o lo m i t i z e d  beds make t h e i r  

appearance*  These  l im e s to n e s  i n  t h e i r  t u r n  r a p i d l y  

p ass  i n t o  a group of  c a l c a r e n i t e s  and b u f f  d o l o m i t e s ,  

which p resum ably  r e p r e s e n t  t h e  b a s a l  d o lo m i te  

development of t h e  Oakport Group. The c u t t i n g  i s  

s u b - p a r a l l e l  to  t h e  s t r i k e  and ,  s i n c e  d ip s  a r e  low, 

i t  i s  d i f f i c u l t  t o  e s t i m a t e  t h e  t h i c k n e s s  o f  t h e  

t r a n s i t i o n a l  beds bu t  th e y  p ro b a b ly  do n o t  exceed  

30 f t .

That  t h e  s u b d i v i s i o n s  w i t h i n  t h e s e  lo w e s t  beds  

a r e  m a in ta in e d  o v e r  a  w ide a r e  i s  i n d i c a t e d  by t h e  

exp osu res  a t  G o r t i n t y  Lough, 2 m i le s  s o u th  o f  Drumsna,
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E ig,. 2 , Map of the s o l id  geo logy  o f th e G ortin ty  Lough d i s t r i c t
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where c . GO f t .  o f  compact, d i f f e r e n t i a l l y  i r o n -  

s t a i n e d  d o lo m ite  i s  o v e r l a i n  by a mixed s e r i e s  o f  

c r i n o i d a l  c a l c a r e n i t e s  d i f f e r i n g  in  no m ajor  r e s p e c t  

from t h e  e q u iv a l e n t  beds in  t h e  Rockingham ground 

(see  f i g .  2 )•

F o r  t h e  most p a r t  t h e  c a l c i t e - m u d s t o n e s  a r e  

made up o f  w h i t e -v /e a th e r in g ,  p a l e  o r  d a r k - g r e y ,  

e x c e e d in g ly  f i n e - g r a i n e d ,  *p o rc e l la n o u s ^  l im e s to n e s -  

th e y  a r e  w e l l -b e d d e d  (wedge-bedded on a  s m a l l  s c a l e ) ,  

s h a r p l y  j o i n t e d ,  b re a k  w i t h  a  s u b - c o n c h o i d a l ,  

s p l i n t e r y  f r a c t u r e ,  commonly c o n t a i n  i r r e g u l a r  

p a tc h e s  o f  c l e a r ,  c o a r s e - g r a i n e d  c a l c i t e  and r a r e l y  

d i s p l a y  weak b a n d in g  p a r a l l e l  t o  t h e  b e d d in g .  There  

a r e  g r a d a t i o n s  hov/ever from c a l c i t  e -m udstones  i n t o  

f i n e - g r a i n e d ,  m a s s iv e ly  bedded ,  c r i n o i d a l  l i m e s to n e s  

much l i k e  t h o s e  of t h e  u n d e r ly i n g  d i v i s i o n ;  t h e y  

c o n t a i n  o c c a s i o n a l  o o l i t i c  l e n s e s  and no t  i n f r e q u e n t l y  

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

v a r i a t i o n s  a r e  l a t e r a l l y  i m p e r s i s t e n t  and d o u b t l e s s  

r e f l e c t  o n ly  minor changes i n  t h e  env ironm ent  o f  

s e d i m e n t a t i o n .  Com parative  s e c t i o n s  (see  f i g .  3) 

summarise changes i n  t h e  c a l c i t  e-mudstone beds  w i t h i n  

t h e  Cavetown s y n c l i n e .

Megascopic ex am ina t ion  o f  a g r e a t  m a j o r i t y  o f  

t h e s e  c a l c i t e - m u d s t o n e s  i s  q u i t e  u n i n f o r m a t i v e ,  

however,  and l i t h o l o g i e a l l y  t h e y  appear  d e c e p t i v e l y
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s im p le .  B u t ,  i n  t h i n  s e c t i o n ,  i t  becomes a p p a re n t  

t h a t  many a r e  p ro b a b ly  w h o l ly  o rg a n ic  l i m e s t o n e s ,  

o t h e r s  have a s u r p r i s i n g l y  h i g h  p r o p o r t i o n  o f  

o rg a n ic  d e t r i t u s  and t h e  m a j o r i t y  have un de rg o n e  

complex p o s t - d e p o s i t i o n a l  c h a n g e s .  Many o f  th e  

^ p o r c e l l a n o u s t  beds a r e  seen  t o  have  a h i g h  a l g a l  

c o n t e n t .  Small  bu t  g e n e r i c a l l y  i d e n t i f i a b l e  

f i l a m e n t o u s  c o l o n i e s ,  l e s s  t h a n  a c e n t i m e t r e  i n  

d i a m e te r  u s u a l l y ,  can r e p e a t e d l y  be  t r a c e d  g r a d in g  i n t o  

s t r o n g l y  m o t t l e d  c a l c i t e - m u d s t o n e  *m a t r i x * , w hich  

in  t u r n  may p a s s  i n t o  u n i f o r m ly  d en se  c a l c i t e - m u d  

(see  p i ,  4 ) .  George (1954) d e s c r i b i n g  c e r t a i n  

c a l c i t e - m u d s t o n e s  from  B r e c o n s h i r e ,  s a i d  t h a t  t h e y

i n c l u d e ,  " ..........  masses  o f  mud t h a t  r e v e a l  s t a g e s  o f

d i s i n t e g r a t i o n  f rom  obvious  a l g a l  forms th r o u g h  

v a g u e ly  p a t t e r n e d  f l o c k s  to  * s t r u c t u r e l e s s  * m a t r i x :  

i n  t h e s e ,  a l t h o u ^  com ple te  p r o o f  i s  l a c k i n g ,  t h e r e  

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

t h e  c a l c i t e - m u d  i s  u l t i m a t e l y  of  a l g a l  o r i g i n . Some 

o f  t h e  f l o c c u l e n t  mud i s  m o t t l e d  o r  * c l o t t e d *  . . . a n d  

d e s p i t e  some r e c r y s t a l l i s a t i o n  t h e  * c l o t s *  may be 

p r im ary  r e l i c s  of broken-down a l g a l  s t r u c t u r e "  •

His re m a rk s  a r e  s t r i c t l y  a p p l i c a b l e  to  many o f  t h e  

l im e s to n e s  of  t h i s  g ro u p .  Some beds c o n t a i n  mixed 

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

b ry o z o a n s ,  a l g a l  t i s s u e  and c a l c i s p h e r e s  s e t  i n  a
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b a s e  o f  c a le  i t  e-iaud s to n e  (see  p i .  5) w h i le  i n  o t h e r s  

t h e r e  a r e  vague a r e a s  o f  f i n e l y  g r a n u l a r  d o lo m i te  

a n d /  o r  s c a t t e r e d  w e l l - f o rm e d  d o lo m i te  rhom bs. O f te n  

c l e a r  c a l c i t e  o c c u p ie s  h i g h l y  i r r e g u l a r  p a t c h e s  

e n t i r e l y  su r ro u n d e d  by c a l c i t e  mud o r  a  c o a r s e l y  

c r y s t a l l i n e  moza i e  may p r e s e r v e  an  a p p r o x im a te ly  

l i n e a r  fo rm .  George (op .  c i t .  p . 306) has  s u g g e s t e d  

t h e s e  may r e p r e s e n t  t h e  i n f i l l i n g s  o f  s h r i n k a g e  c r a c k s  

b u t  i n  some c a s e s  t h e y  ap p ea r  to  r e s u l t  f rom  t h e  

r e c r y s t a l l i s a t i o n  o f  c r i n o i d  f r a g m e n t s .  R a r e l y  

t h e r e  a r e  s m a l l  cubes o f  a u t h i g e n i c  p y r i t e .

In  e s s e n t i a l  l i t h o l o g y  th e  L in o p ro d u c tu s  beds 

d i f f e r  in  no major  r e s p e c t  f rom  many beds i n  t h e  

c a l c a r e n i t e  phase  below th e  c a l c i t e - m u d s t o n e s • They 

a r e  however more c o n s i s t e n t l y  o f  a k i n d :  f i n e - g r a i n e d

p a l e ,  v a r i e g a t e d  o r  d a r k ,  even-bedded  and v e r y  

w e l l - j o i n t e d  l i m e s t o n e s .  O o l i t i c  beds (some o f  them 

c o n s p ic u o u s ly  f a l s e - b e d d e d  -  see  p i .  6) a r e  r e c u r r e n t  

and t h e r e  a r e  a fev/ s h e l l y  l im e s to n e s  and * c l o t t e d *  

a l g a l  l im e s to n e s  ( see  p i ,  7) • C a l c i t e - m u d s t o n e s  a r e  

s p o r a d i c a l l y  d ev e lo p e d  p a r t i c u l a r l y  i n  t h e  lo w e s t  

20 f t ,

In  t h i n  s e c t i o n  specimens f rom  t h e  L in o p ro d u c tu s  

beds show a com parable  degree  o f  r e c r y s t a l l i s a t i o n  

and seco n d a ry  s i l i c i f i c a t i o n  p a r t i c u l a r l y  w i t h  r e g a r d  

t o  t h e  o o l i t i c  h o r i z o n s .  Only i n  such  d e t a i l s  a s
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t h e  i n c r e a s e d  p r o p o r t i o n s  o f  a l g a l  and h ryo zo an  

d e b r i s ,  f o r a i n i n i f e r s  and t h e  coimion o c c u r r e n c e  o f  

o s t r a c o d s  and s c a t t e r e d  c a l c i s p h e r e s  do t h e s e  

l im e s to n e s  c o n t r a s t  w i t h  s i m i l a r  beds  i n  t h e  low es t  

p a r t  o f  t h e  Oakport s e q u e n c e .

The L in o p ro d u c tu s  beds  a r e  s p e c t a c u l a r l y  d i s p l a y e d  

in  t h e  Boyle  L im estone F a c t o r y  q u a r r i e s  and i n  t h e  

Rockingham (Deer Park)  and Oakport e s t a t e s ,  v/here 

o f t e n  t h e y  g iv e  r i s e  t o  g r i k e d  l i m e s t o n e  pavements 

( s ee  f i g .  4 ) ,  They a r e  w e l l  exposed  to o  i n  s m a l l  

q u a r r i e s  due w est  o f  C l o s e r  v i l l a g e ,  3 m i le s  s o u th  

of Jamestown, where one of t h e  most e a s t e r l y  o u tc ro p s  

r e v e a l s  a s h a rp  c o n t a c t  w i t h  t h e  u n d e r l y i n g  c a l c i t e -  

mudstones* The C logher  e x p o s u re s ,  t o g e t h e r  w i t h  

t h o s e  i n  t h e  lo w es t  group a t  G o r t i n ty  Lough ( p . 27) 

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

t h e  same d i v i s i o n s  e x i s t  w i t h i n  t h e  Oakport sequence  

i n  t h i s  s o u t h - e a s t  c o r n e r  of  th e  a r e a  as o c c u r  i n  t h e  

Oakport-Rockingham g ro u n d ,  more th a n  10 m i le s  t o  t h e  

n o r t h - w e s t .

(b) C o n d i t io n s  o f  D e p o s i t i o n

The k in d s  of l im e s to n e s  found  i n  t h e  Oakport 

Group a r e  i n  marked c o n t r a s t  to  t h o s e  i n  t h e  

K i lb r y a n  L im es tone ,  f o r  i n  g r e a t e r  p a r t ,  t h e y  a.re 

c l a s t i c  l im e s to n e s  — c o n s o l i d a t e d  l i m e - g r i t s ,  sands,



—3 1 —

and muds — which a r e  t h e  p ro d u c t  of  a s h a l lo w  

w a v e - d i s t u r b e d  s e a ;  th e y  may mark a phase  o f  

r e g i o n a l  u p l i f t •

The c r i n o i d a l  c a l c a r e n i t e s  below t h e  C om posita  

bed  were  p ro b a b ly  formed under  o p e n - s e a  c o n d i t i o n s .

The o c c a s i o n a l  t h i n  s h a l e  p a r t i n g s  which o c c u r  i n  

t h e  lov/er beds i n d i c a t e  t h a t  f i n e  t e r r i g e n o u s  d e t r i t u s  

was s t i l l  b e in g  washed i n t o  th e  a r e a ,  p ro b a b ly  

p roduced  by t h e  g e n t l e  e r o s i o n  of  a h i n t e r l a n d  of 

low r e l i e f .  The more g e n e r a l  l i g h t - g r e y  c o lo u r  

o f  many of t h e  u p p e r  l im e s to n e s  s u g g e s t  t h a t  t h e  

w a te r s  were o f  more s h a l lo w  dep th  and a c t i v a t e d  by 

c u r r e n t s  which p e r s i s t e n t l y  winnowed away any 

incoming mud. T h is  i s  s u p p o r t e d  by th e  l o c a l  o c c u r ­

r e n c e  of  c u r r e n t - b e d d i n g  i n  some c o a r s e  c r i n o i d a l  

l im e s to n e s  w h i l e  o t h e r  b e d s ,  i n  t h e i r  s t r i k i n g  

evenness  o f  g r a i n ,  co n f i rm  t h a t  t h e r e  was some 

s o r t i n g  p r i o r  t o  d e p o s i t i o n .

B road ly  th e  c a l c i t e - m u d s t o n e  beds  c o n s t i t u t e  

a M od io la -p h a s e  i n  t h e  s e n s e  of Dixon (1911, p . 511; 

1921, p ,  72) b u t  w h i l e  many of t h e  rocks  c e r t a i n l y  

accu m u la ted  i n  a r e s t r i c t e d  m ar in e  env ironm ent 

s i m i l a r  to  t h a t  e n v i s a g e d  by Dixon, th e y  a r e  no t  

e x c l u s i v e l y  th e  p ro d u c t  o f  *lagoonal*  c a l c i t e - p a n  

s e d i m e n t a t i o n .  The i n t e r c a l a t e d  c r i n o i d a l  l im e s to n e s  

and t h e  o c c u r r e n c e  of s h e l l  f r a g ra e n ts ,  c r i n o i d  o s s i c l e s
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and F o r a m l n i f e r a  w i t h i n  t h e  c a l c i t e - m u d s t o n e s  

th e m s e lv e s  i n d i c a t e  t h a t  t h e  * lagoon* was s u b j e c t  

t o  p e r i o d i c  i n c u r s i o n  f rom  t h e  open  s e a  and u nd e r  

t h e  more o r  l e s s  c o n t in u o u s  i n f l u e n c e  of  c u r r e n t s  

w h ich  c a r r i e d  w i th  them t h e  p r o to z o a n s  and o rg a n ic  

f r a g m e n ts  •

The L in o p ro d u c tu s  beds mark a r e v e r s i o n  t o  co n ­

d i t i o n s  n o t  g r e a t l y  d i f f e r e n t  from t h o s e  which  

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

m udstone  beds* The o c c u r r e n c e  of i m p e r s i s t e n t  

o o l i t i c  h o r i z o n s  and th e  p r e s e n c e  o f  o c c a s i o n a l  

t h i n  c a l c i t e - m u d s t o n e s  however co n f irm  t h a t  t h e  

s e d im e n ta ry  env ironm ent was n e v e r  f a r  removed from  

t h a t  of lago o n  phase  s ed im en ts*

Thus w h i l e  t h e  Oakport Group com p r ise s  t h r e e  

m ajo r  l i t h o l o g i c a l  u n i t s ,  each w i t h  i t s  d i s t i n c t i v e  

k in d s  o f  r o c k s ,  t h e  f a c t  t h a t  t h e  d i f f e r e n t  ro c k  

ty p e s  occu r  i n  v a r y in g  p r o p o r t i o n s  i n  a l l  t h r o e  

groups s u g g e s t s  t h a t  t h e r e  was no fu n d a m e n ta l  

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

c o n t r o l l i n g  t h e i r  f o r m a t i o n ,  b u t ,  more p r o b a b ly ,  

t h e y  can s im p ly  be r e l a t e d  t o  v a r y in g  d e g re e s  o f  

s h a l lo w n e s s  w i t h i n  a  l i m i t e d  b a th y m e t r i c  r a n g e .

(c )  F a u n a l  Assemblages 

B rach iopods  a r e  t h e  dominant f o s s i l  g ro u p  and 

a f u l l  l i s t  i s  g iv en  on p p . 88-92  . C h o n e t id s  a r e
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p a r t  i c u l a r l y  common and i n c l u d e  t h e  l a r g e  D a v i e s i e l l a  

d e s t i n e z i  found  in  t h e  c r i n o i d a l  l im e s to n e s  below 

t h e  c a l c i t e - m u d s t o n e s .  They a r e  c l o s e l y  s i m i l a r  

to  t h o s e  d e s c r i b e d  by Simpson (1953) f rom  Tyrone 

b u t ,  i n  median l o n g i t u d i n a l  p r o f i l e ,  show more marked 

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

g e n i c u l a t i o n . P a p i l io n a c e o u s  c h o n e t id s  a r e  r e c u r r e n t  

f o s s i l s  o f  v/hich p ro b a b ly  t h r e e  s p e c i e s  a r e  p r e s e n t ;  

t h e  b ro a d  (and o f t e n  s t r o n g l y  convex) M egachonetes 

of t h e  b a s a l  K i lb ry a n  L im estone  i s  p r o l i f i c  i n  t h e  

l im e s to n e s  im m ed ia te ly  o v e r l y i n g  th e  c a l c i t e - m u d s t o n e s  

in  t h e  James tovm o u tc ro p ;  M. cf, m u l t i d e n t  a t  a crowds 

c e r t a i n  h o r i z o n s  i n  t h e  lo w es t  d i v i s i o n  and in  t h e  

L in o p ro d u c tu s  beds ; w h i l e  o t h e r s  from  t h e s e  beds a r e  

v e ry  l i k e  M# s i b l y i  (see  S i b l y  1908, p l . l . ,  f i g s .  7a-  

b ) . L in o p ro d u c tu s  c f .  c o r a  m u t . Sg (see  p p . 114-5 ) 

c h a r a c t e r i s e s  t h e  uppermost  200* of t h e  seq uence  and 

occu rs  r a r e l y  a t  lower l e v e l s .  Among t h e  s p i r i f e r i d s , 

t h e  a t h y r i d s  a r e  do m in an t .  The Com posita  bed  i s  

made up of C_. c f .  g r e g a r i a  s h e l l s  (p .  112) w i t h  

o c c a s i o n a l  s p i r i f e r i d s ; £ .  f i c o i d e s  forms s p o r a d i c

i m p e r s i s t e n t  s h e l l - l a y e r s  i n  t h e  c a l c i t e - m u d s t o n e s ;  

and t h e  d i s t i n c t i v e  Ĉ . t r i l o b a  -  a  form i n c l u d e d  by 

Davidson in  C_. ambigu a -  o c c u rs  r a r e l y  w i th  

A c t in g co n chus expansus  i n  t h e  L in o p ro d u c tu s  beds #
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C o r a l s  a r e  com pa .ra t ive ly  r a r e  ( see  p p .  85-87  ) 

excep t  f o r  t h e  t a b u l a t e  g e n e ra  M l c h e l i n i a  and 

S y r i n g o p o r a # M* c f .  f a v o s a  and g e n i c u l a t a  o cc u r  

in  t h e  c r i n o i d a l  beds below t h e  c a l c i t e - m u d s t o n e s  

and p a r t i c u l a r l y  f i n e ,  w e a t h e r e d - o u t ,  d o l o m i t i z e d  

specim ens a r e  t o  be had in  t h e  numerous q u a r r i e s  on t h e  

w es t  bank o f  t h e  Boyle R iv e r  between ICnockvicar and 

C o o t e h a l l .  M. megastoma i s  n o t  i n f r e q u e n t  i n  t h e  

L in o p ro d u c tu s  b e d s .  The e a r l i e s t  compound r u g o s e  

c o r a l  i s  t h e  I o n s  d a l  e i d  Thysanophyllum  p s e u d o v e rm ic u la r e  

which  o c c u rs  a t  t h e  b ase  of  t h e  c a l c i t e - m u d s t o n e s  in  

L i s s e r d r e a  (N or th )  Quarry  and r e c u r s  i n  t h e i r  

uppermost  beds o f  t h e  w e s te rn  s h o re  o f  Oakport  Lough.

M olluscs  to o  a r e  u s u a l l y  uncommon. G a s t ro p o d s ,  

i n c l u d i n g  c a p u l i d s ,  euomphalids and l a n g e  s t r a p a r o l l i d s , 

o c c u r  i n  t h e  c r i n o i d a l  beds o f  t h e  lo w e s t  d i v i s i o n  in  

w hich  t h e  l a m e l l i b r a n c h  Conocardium h ib e rn ic u m  Sov/erby 

i s  l o c a l l y  a b u n d a n t .  O ther s m a l l  g a s t r o p o d  s h e l l s  

a r e  found  i n  t h e  c a l c i t e - m u d s t o n e s .

In  t h e  c o a r s e - g r a i n e d  l im e s to n e s  o f  t h e  lo w e s t  

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

p l a t e s  and some a r e  r e c o g n i s a b l e  a s  t h e  d i s i n t e g r a t e d  

t e s t s  o f  Maccoya g ig a s  (M*Coy). A r c h a e o c id a r i d  

p l a t e s  a r e  r a r e .

Among t h e  m i c r o - f o s s i l s  t h e  Algae c h a r a c t e r i s e  

t h e  c a l c i t e - m u d s t o n e  beds b u t  a r e  n o t  c o n f in e d  to  t h i s



- 3 5 -

h o r i z o n .  They i n c l u d e  c o l o n i e s  of O r t o n e l l a  sp* 

and l e s s  coMuonly Garwoodia s p .  w h i l e  Koninckopora  

s p .  a l s o  o c c u r s .

F o r a m i n i f e r a  a r e  v a r i a b l e  i n  t h e i r  d i s t r i b u t i o n . 

The e n d o th y r id s  a r e  s t r o n g l y  r e p r e s e n t e d  and  t h e r e  

a r e  am m odisc ids ,  a r c h a e d i s c i d s , e r l a n d i i d s  and  l a r g e  

b r a d y i n i d s .

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

common in  t h e  c a l c i t e - m u d s t o n e s  to  c o n s t i t u t e  

o s t r a c o d a l  l i m e s t o n e s .

T repo s to m ato us  b ryo zoa  o cc u r  o c c a s i o n a l l y .

Many of  t h e  f o s s i l s ,  p a r t i c u l a r l y  t h e  b r a c h i o p o d s ,  

a r e  s i l i c i f i e d .

(d) Z o n a l  P o s i t i o n

The f o s s i l s  i n d i c a t e  an 8g age f o r  t h e  Oakport 

Limes t o n e  Gro up .

L in o p ro d u c tu s  * c o r a  m u t . s u p p o r t e d  by

Com posita  f  i c o i d e s  and (? )D a v id s o n in a  s p .  i s  

c o n f i rm a i  o r  y and t h e  g e n e r a l  a s sem b lag e ,  which  in  

a d d i t i o n  t o  t h e  above forms i n c l u d e s  l i t h o s t r o t i o n t i d s  

and c a r c i n o p h y l l i d s ,  i s  i m p r e s s i v e l y  s i m i l a r  t o  t h a t  

of t h e  Sem inu la  zone i n  t h e  S o u th  T/est P ro v in c e  of  

England  and W a le s .
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V I.  BALLZMORE BEDS

The B al lym ore  Beds c o n s i s t  a lm os t  e n t i r e l y  of 

l i m e s t o n e s - v / i t h - s h a l e s  and ,  l i k e  t h e  K i lb r y a n  

L im es tone ,  t h e y  a r e  r i c h l y  f o s s i l i f e r o u s  w i t h  a 

z a p h r e n t i d  phase  f a u n a .

Three  s u b d i v i s i o n s  a.re r e c o g n i z e d :
Appro ximat e 

t h i c k n e s s  
i n  f e e t .

( i i i )  Dark c r i n o i d a l  l im e s to n e s  and 
o c c a s i o n a l  c a l c i t e - m u d s t o n e s  
w i t h  t h i n  c a l c a r e o u s  s h a l e  
p a r t i n g s .  P a s i c u l a t e  l i t h o s -  
s t r o t i o n t i d  c o l o n i e s  a r e  
u b i q u i t o u s  and t h e r e  a r e  many

i g a n t  e i d  c a n i n i i d s       ..............  170

( i i )  ITodulan o r  r u b b l y ,  t h i n - b e d d e d ,  
f i n e - g r a i n e d  d a rk  l im e s to n e s  
a l t e r n a t i n g  w i t h  d a rk  s h a l e s  o r  
m u d s to n es .  A bundan t ly
f  o s s i l i f  e rous   .................  . . .  . . . . . . .  130

( i )  Dark c r i n o i d a l  l im e s to n e s  w i t h  
c a l c a r e o u s  s h a l e  p a r t i n g s ,  
i n t e r b e d d e d ,  e s p e c i a l l y  n e a r  t h e  
b a s e ,  w i th  m ass iv e  l i g h t - g r e y  
c r i n o i d a l  c a l c a r e n i t e s .
S y r in g o p o ra  o c c u r s  commonly: t h e  
S y r in g o p o ra  beds  .....................   250

(a) L i th o lo g y  in  t h e  Cavetown s y n c l i n e  

L i t h o l o g i e a l l y  t h e  S y r in g o p o ra  beds a r e  t h e  

most v a r i a b l e .  The l im e s to n e s  f o r  t h e  most p a r t  

a r e  w e l l  s t r a t i f i e d  ( in  beds  up t o  2 f t .  i n  t h i c k n e s s ) ,  

f a i r l y  f i n e - g r a i n e d ,  d a rk  g re y  and c r i n o i d a l .  S h a le  

p a r t i n g s  a r e  r e d u c e d  to  a minimum. Not i n f r e q u e n t l y  

however,  m a s s iv e ,  p a l e - g r e y ,  c r i n o i d a l  and  o o l i t i c
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l î m e s t o n e s ,  a k in  i n  t h e i r  l i t h o l o g y  and f a u n a  t o  t h e  

c a l c a r e n i t e s  in  t h e  lo w e s t  beds  of  t h e  Oakport Group, 

a r e  i n t e r b e d d e d  w i th  t h e  lo w e s t  s h a l y  l im e s to n e s  and 

a s s o c i a t e d  c a l c a r e o u s  s h a l e s .  B la c k  n o d u la r  c h e r t  

i s  p r e s e n t  i n  a  few b e d s .

Many of t h e  l im e s to n e s  a r e  v e r y  r i c h  i n  

f o r a m i n i f  e rs  (see  p i .  8) w i t h  f ra g m e n ts  of  c r i n o i d s ,  

b ra c h io p o d s  and l a m e l l i b r a n c h s  (some o f  which a r e  

a l g a l  f i l m e d ) ,  o s t r a c o d s ,  c r y p t o s t o m a t ous and 

t r e p o s to m a to u s  b ry o z o a n s ,  s c a t t e r e d  c a l c i s p h e r e s ,  

and r a r e l y  s m a l l  clumps of f i l a m e n t o u s  A lg ae ,  

e n c lo s e d  i n  a  m a t r i x  o f  r e c r y s t a l l i s e d  c a l c i t e .

The groundmass has  u s u a l l y  a  p l a t y  o r  g r a n u l a r  

h a b i t ,  bu t  i n  a  number o f  l im e s to n e s  i t  i s  

s e c o n d a r i l y  a l t e r e d  and r e p l a c e d ,  in  v/hole o r  i n  

p a r t ,  by e u h e d ra l  d o lo m i te  c r y s t a l s .  The m e tasom at ic  

changes  have  c l e a r l y  been s e l e c t i v e ,  as g e n e r a l l y  

o n ly  t h e  groundmass i s  d o lo m it  i z e d  t h o u ^  o c c a s i o n a l l y  

d o lo n d te  rhombs p a r t i a l l y  p e n e t r a t e  t h e  o rg a n ic  

f r a g m e n t s .  C e r t a i n  o f  t h e  l i m e s to n e s  a r e  a r g i l l a c e o u s  

T/ith c r i n o i d  f r a g m e n ts  ( i n c l u d i n g  many com ple te  

o s s i c l e s )  s e t  i n  a b a s e  of s u b -o p a q u e ,  i r o n - s t a i n e d ,  

f i n e  muddy d e t r i t u s .  Sm all  q u a n t i t i e s  of s ec o n d a ry  

q u a r t z  and g r a n u le s  of o r e  m i n e r a l s  a r e  u s u a l l y  

p r e s e n t •
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T h ln -b e d d e d ,  v e r y  dark  o r  b l a c k ,  n o d u l a r  and 

r u b b l y  l i r a e s to n e s ,  which  a r e  f i n e - g r a i n e d ,  o f t e n  

p y r i t o u s  and a s s o c i a t e d  w i t h  t h i c k  beds  o f  s h a l e  

and m udstone d i s t i n g u i s h  t h e  s u c c e e d in g  d i v i s i o n  

(see  p i .  9 ( a ) ) .  Most of  t h e  a r g i l l a c e o u s  beds a r e  

c a l c a r e o u s  b u t  v a r i a b l e  in  c h a r a c t e r :  t h e r e  a r e  a l l

g r a d a t i o n s  f rom  t r u e  s h a l e s  t o  p o o r l y  l a m in a te d  o r  

t h i c k l y  bedded  rm d s to n es  and s i l t s t o n e s ,  and i t  i s  

t h i s  group which most c l e a r l y  e x h i b i t s  t h e  t h i n  

t r a n s i t i o n a l  development o f  w eak ly  f i s s i l e  muddy 

l im e s to n e  o f t e n  e l i s t i n g  between l im e s to n e  beds 

and t h e  i n t e r c a l a t e d  s h a l e s .  R a r e ly  s h a l e s  

p ré d o m in â te and t h e  l im e s to n e s  a r e  reduced  to  

i n s i g n i f i c a n c e .

The h i g h e r  p r o p o r t i o n  of  muddy d e t r i t u s  in  t h e s e  

beds i s  r e f l e c t e d  i n  t h e  m i c r o - l i t h o l o g y  o f  t h e  

l i m e s t o n e s .  Many bryozoan  c o l o n i e s ,  f r a g m e n te d  s h e l l s  

and o s t r a c o d s ,  c r i n o i d  d e b r i s  and a  few f o r a m i n i f e r s  

a r e  o f t e n  embedded i n  m a t r i x  which  i s  m arked ly  more 

a r g i l l a c e o u s  th a n  i s  u s u a l  in  th e  u n d e r ly i n g  and 

o v e r ly i n g  d i v i s i o n s  and o f t e n  c o n t a i n s  c o n s i d e r a b l e  

q u a n t i t i e s  o f  f i n e  a n h e d r a l  d o l o m i t e .

The re m a in in g  s t r a t a  of t h e  Ballym ore  Beds 

( d i v i s i o n  ( i i i )  o f  p .  36 ) r e se m b le  t h e  d a rk  

c r i n o i d a l  l im e s to n e s  w i t h  t h i n  s h a l e  p a r t i n g s
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of t h e  S y r in g o p o ra  b e d s .  They a re  however more 

i r r e g u l a r l y  bedded ,  c o n s i s t e n t l y  d a r k e r  and o f t e n  

c a r r y  p y r i t e  c r y s t a l s  -  l i t h o l o g i c a l  c h a r a c t e r i s t i c s  

which seem ing ly  complement an i n c r e a s e d  q u a n t i t y  o f  

d e t r i t a l  mud. D a rk ,  impure c a l c i t e - m u d s t o n e s  a r e  

l o c a l l y  d e v e lo p e d  and t h e  sequence  i n c l u d e s  a few 

t h i n  c o r a l  l im e s to n e s  made up of t h e  s k e l e t o n s  o f  s im p le  

and compound ru g o se  c o r a l s .  S ip h o n o p h y l lo id  c a n i n i i d s  

and f a s i c u l a t e  l i t h o s t r o t i o n t i d s  ( o f t e n  w i th  t h e  

c o l o n i e s  i n v e r t e d  and t h e  i n t e r s t i c e s  between t h e  

c o r a l l i t e s  i n f i l l e d  w i th  a b l a c k  lime-mud) a r e  t h e  

p r i n c i p a l  com ponents .  The c o r a l  bed a t  Khockarush 

q u a r ry  ( see  p i .  9 ( b ) )  d i s p l a y s  c l o s e  r e se m b la n c e  t o  

Oswald* 8 S t re e d a g h  P o in t  and S e rp e n t  Rock beds (1955, 

p .  1 7 0 ) .  P a le  and dark  n o d u le s  of c h e r t  a p p e a r  n o t  

i n f r e q u e n t l y  and a t  c e r t a i n  l o c a l i t i e s  t h e r e  a r e  

v e i n s ,  from 6 i n .  t o  2 f t . i n  t h i c k n e s s ,  o f  c o a r s e l y  

c r y s t a l l i n e  c a l c i t e  which a re  c o n s i s t e n t l y  a l i n e d  

between 50 and 80 d eg rees  s o u th  of e a s t ,

The s i m i l a r i t y  of t h e s e  l im e s to n e s  to  t h e  

S y r in g o p o ra  beds i s  more a p p a re n t  u n d e r  t h e  m ic ro s c o p e .  

They have  t h e  same mixed b i o c l a s t i c  c h a r a c t e r  ( a l th o u g h  

f o r a m i n i f  e rs  a r e  a good d e a l  l e s s  ab u n d a n t)  and 

c e r t a i n  beds show p r e c i s e l y  ana lo g ou s  d o l o m i t i z a t i o n  

e f f e c t s .



“ 4:0  * "

These  d i v i s i o n s  a r e  most p ronounced  i n  t h e  beds 

exposed i n  t h e  P l a i n s  o f  Boyle where a s m a l l  mound 

of r e e f  l im e s to n e  (see  p ,  69 ) i s  d e v e lo p e d  betv/een 

t h e  r i c h l y  f o s s i l i f e r o u s  l i m e s t o n e s - w i t h - s h a l e s  and 

t h e  o v e r l y i n g  l i t h o s t r o t i o n t i d  l i m e s t o n e s .  These  

l im e s to n e s  a r e  a g a in  p a r t i c u l a r l y  w e l l  d i s p l a y e d  i n  

q u a r r i e s  a t  ICnockarush c r o s s  r o a d s ,  3 m i le s  s o u th  o f  

Boyle where t h e  seq u en ce  i n c l u d e s  t h e  Knockarush 

c o r a l  b ed .

T/estv/ards th e  d i v i s i o n s  become l e s s  c l e a r l y  

d e f in e d  and in  t h e  many s m a l l  q u a r r i e s  a round 

B allym ore  t h e r e  i s  no n o te w o r th y  l i t h o l o g i c a l  

v a r i a t i o n  a p p a re n t  i n  beds w hich  must e q u a te  w i th  

t h e  l i t h o s t r o t i o n t i d  l im e s to n e s  and t h e  u n d e r l y i n g  

s h a l y  beds i n  t h e  P l a i n s  of B o y le .

(b) L a t e r a l  Changes:  t h e  Jamestown Outcrop

In  t h i s  ground t h e  B al lym ore  Beds r e t a i n  t h e i r  

g e n e r a l  l i t h o l o g i c a l  c h a r a c t e r i s t i c s  and ,  w i t h  

c e r t a i n  r e s e r v a t i o n s ,  t h e  same t r i p a r t i t e  g ro u p in g  

i s  a p p l i c a b l e .  N e v e r th e l e s s  t h e r e  a r e  c o n s i d e r a b l e  

v a r i a t i o n s  in  d e t a i l  b ro u g h t  about  by a r e d u c t i o n  i n  

t h e  q u a n t i t y  of a r g i l l a c e o u s  d e t r i t u s .

The most im p o r ta n t  change i s  t h e  i n c r e a s e d  

development o f  m ass iv e  c r i n o i d a l  c a l c a r e n i t e s  and 

c r i n o i d a l  o o l i t e s  in  t h e  S y r in g o p o ra  b e d s .  Q u a r r i e s
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n e a r  Drumsna r a i l w a y  s t a t i o n  r e v e a l  t h i c k l y  and 

even ly  bedded c l a s t i c  l im e s to n e s  (v;ith seams of 

l i n o p r o d u c t i d s  and p a p i l i o n a c e o u s  c h o n e t id s )  

i n t e r b e d d e d  w i t h  s u b o r d i n a t e  f i n e - g r a i n e d  dark  

l im e s to n e s  w i th  s h a l e  p a r t i n g s .

In  th e  o v e r l y i n g  d i v i s i o n  a l s o  t h e  l im e s to n e s  

a r e  g e n e r a l l y  l i g h t e r  c o lo u re d  and more m ass ive  and 

t h e r e  a r e  seldom d e v e lo p e d  t h e  n o d u la r  b l a c k  beds 

v / i th  t h i c k  s h a l e s  o f  t h e  n o r t h e r n  o u tc r o p s .  A 

c u t t i n g  a t  t h e  w e s t e r n  end of  t h e  Jamestovm c a n a l  

exposes  t h i c k l y  bedded ,  d a rk  c r i n o i d a l  l i m e s t o n e s , 

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

f l u o r i t e ,  a l t e r n a t i n g  w i th  t h i n  p a r t i n g s  of 

c a l c a r e o u s  s h a l e .  More a r g i l l a c e o u s  beds become 

common in  upward se q u e n c e .

In  the ,  l i t h o s t r o t i o n t i d  beds  however t h e  f a c i e s  

i s  more o r  l e s s  c o n s i s t e n t  o v er  th e  e n t i r e  a r e a .  The 

l im e s to n e s  o f  t h e  Jamestown o u tc ro p  c o n t a i n  a s m a l l  

i s o l a t e d  p a tc h  r e e f  (much l i k e  t h a t  on t h e  P l a i n s  of  

Boyle)  b u t  a p a r t  from  t h i s  l o c a l  development t h e r e  

i s  no m a jo r  d i f f e r e n c e  between them  and t h o s e  

o u tc ro p p in g  in  th e  Cavetovm s y n c l i n e .

At Jamestown t h e  B a l lym ore  Beds occupy a rrnch . 

w id e r  o u tc ro p  bu t  s i n c e  d i p s  a r e  v e ry  v a r i a b l e  b o th  

i n  amount and d i r e c t i o n  t h i s  i s  a t t r i b u t e d  t o  l o c a l  

f l e x u r i n g  and n o t  t o  any s i g n i f i c a n t  i n c r e a s e  i n  t h e  

t h i c k n e s s  o f  t h e  group .
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(c) C o n d i t io n s  o f  D e p o s i t i o n  

The lo w es t  l im e s to n e s  ( t h e  S y r in g o p o ra  b ed s )  

fo rm  a t r a n s i t i o n a l  s e r i e s  betv/een t h e  n o n - a r g i l l a c e o u s ,  

c l a s t i c  l im e s to n e s  which u n d e r l i e  them and t h e  h i ^ l y  

a r g i l l a c e o u s  l im e s to n e s  which su c c e e d  them and th u s  

t h e y  a r e  t h e  p ro d u c t  o f  s e d im e n ta t io n  i n  a  g r a d u a l l y  

changing  e n v i ro n m e n t .  They to o  a r e  c l a s t i c  l i m e s t o n e s ,  

o f t e n  w e l l -w a s h e d  and s o r t e d ,  b u t  t h e  d a rk  c o lo u r  and 

t h i n  s h a l e  p a r t i n g s  p o in t  t o  t h e  incom ing of an 

i n c r e a s e d  q u a n t i t y  of  a r g i l l a c e o u s  d e t r i t u s  or  t o  

a d im in u t io n  in  winnov/ing c u r r e n t  a c t i o n .

In  t h e  o v e r l y i n g  s t r a t a  t h e  u n s o r t e d  c h a r a c t e r  

of t h e  l im e s to n e  b e d s ,  t h e  t h i c k  i n t e r c a l a t i o n s  o f  

s h a l e s  and m uds tones ,  t h e  n a t u r e  and mode of  

p r e s e r v a t i o n  of  t h e  r i c h  b e n th o n ic  f a u n a  and t h e  a s s o c ­

i a t e d  p a t c h  r e e f s  c o n f i rm  t h a t  t h e y  formed u n d e r  

r e l a t i v e l y  q u i e t  c o n d i t i o n s  by t h e  slow a c c u m u la t io n  

v i r t u a l l y  in  s i t u  of o rg a n ic  rem ains  and f i n e  

t e r r i g e n o u s  muds.

The l i t h o s t r o t i o n t i d  l im e s to n e s  a t  t h e  top  o f  

t h e  B al lym ore  Beds p ro b a b ly  accu m u la ted  u n de r  

c o n d i t i o n s  d i r e c t l y  com parab le  w i t h  t h o s e  o b t a i n i n g  

d u r in g  t h e  d e p o s i t i o n  o f  t h e  u n d e r ly i n g  b e d s .  The 

r i c h  c o r a l  g row th  s u g g e s t s  a d e p th  of w a te r  of  n o t  

more t h a n  a few hu n d red  f e e t .
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The l a t e r a l  changes which  m a n i f e s t l y  t a k e  p l a c e  

as t h e  beds a r e  t r a c e d  sou thw ards  s u g g e s t s  t h a t ,  

w h i l e  i n  t h e  n o r t h e r n  p a r t  o f  t h e  a r e a  t h e r e  was f a i r l y  

s t e a d y  d e p o s i t i o n  of  i^e r r igenous  muds d u r in g  t h e  p e r i o d  

in  which  t h e  Ballym ore  Beds were l a i d  down, i n  t h e  

s o u th  ac cu m u la t io n  o f  such  d e t r i t u s  was a t  f i r s t  

d i s c o n t i n u o u s  (whether due to  i n f r e q u e n t  su p p ly  o r  

more a c t i v e  winnowing c u r r e n t s  i s  u n c e r t a i n )  b u t  

i n c r e a s e d  g r a d u a l l y  u n t i l  t h e  s e d im e n ta ry  env ironm ent  

over  t h e  e n t i r e  a r e a  became more o r  l e s s  c o n s t a n t  

when t h e  uppermost beds were b e in g  d e p o s i t e d .

(d) F a u n a l  Assemblages 

The t h i n - b e d d e d  l i m e s t o n e s - w i t h - s h a l e s  o f  t h e  

B al lym ore  Beds a r e  c o n s i d e r a b l y  more f o s s i l i f e r o u s  

th a n  t h e  m ass ive  p a l e  l im e s to n e s  of t h e  Oakport Group# 

Even w i t h i n  t h e  s h a ly  groups  however,  beds of 

a p p a r e n t l y  t h e  same l i t h o l o g y  show s t r i k i n g  l a t e r a l  

and v e r t i c a l  v a r i a t i o n s  i n  t h e  numbers and abundance 

of d i f f e r e n t  g e n e ra  and s p e c i e s  p r e s e n t .  They a r e  

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

l i t h o s t r o t i o n t i d s ,  p r o d u c t i d s ,  s p in o u s  a t h y r i d s ,  

l e p t a e n i d s ,  r h i p i d o m e l l i d s ,  s c h i z o p h o r i i d s  and 

lam inose  s p i r i f e r i d s . A f u l l  l i s t  o f  t h e  b r a c h io p o d s



— 44 : “ *

sud c o r a l s  i s  g iv en  of  p p . 85-92 *

The m a j o r i t y  o f  t h e  p r o d u c t i d s  a r e  p u s t u l o s e  

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

D i c t y o c l o s t u s j E o m a r g i n i f e r a , G - igan top roduc tus j 

F l i e  a t  i f  e r a and p ro d u c tu s  . In  t h e  beds exposed  n e a r  

Jamestown t h e r e  a r e  l a r g e  spec im ens  o f  D a v i e s i e l l a  

d e s t i n e z i j which  ag ree  p r e c i s e l y  w i t h  S im pson’ s (1953) 

d e s c r i p t i o n  of specimens from  Lough E r n e .

Laminose s p i r i f e r i d s  snd sp in o u s  a t h y r i d s  a r e  

p a r t i c u l a r l y  common in  t h e  m id -B a l lym o re  Beds .  The 

s p i r i f e r i d s  a r e  r e p r e s e n t e d  a t  most l o c a l i t i e s  by 

T y l o t h y r i s  lam in o sa  (see  p .  116) b u t  p u n c t o s p i r i f e r  

s p .  and S p i r i f e r e l l i n a  s p p .  occur  l o c a l l y .  I n  t h e  

l i t h o s t r o t i o n t i d  l im e s to n e s  t h e r e  a r e  t h i n  beds r i c h  

i n  im p e r f e c t  spec im ens o f  P h r i c o d o t h y r i s .

The low es t  B a l lym ore  Beds c o n t a i n  many c o l o n i e s  

of S y r i n g o p o r a  ̂ p a r t i c u l a r l y  S. r a m u lo s a and S . 

r e t i c u l a t a .

S im ple  ru g o s e  c o r a l s  w i t h  complex c e n t r a l  columns 

a r e  c ommon in  t h e  more a r g i l l a c e o u s  beds and i n  t h e  

uppermost  g roup  l i t h o s t r o t i o n t i d s , p a r t i c u l a r l y  L .  

m a r t i n i  ( see  p .  12 0) and L. s c o t i c u m  (see  p .  121 ) ,  and 

g i g a n t e i d  c a n i n i i d s ,  o f t e n  e x c e e d in g  3 i n .  in  d i a m e te r  

and 2 f  t . i n  l e n g t h ,  a r e  a lm os t  u b i q u i t o u s .  T h e re  

a r e  a l s o  many a m p le x iz a p h r e n t id s  which exceed  1-  ̂ i n .  

i n  d i a m e t e r .
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G astropods  a r e  t h e  most cornmon m o l lu s c s  and 

i n c l u d e  B e l le ro p h o n  sp ♦ and Euomphalus s p .  There  

a r e  a fev/ l a m e l l i b r a n c h s  i n c l u d i n g  Sangu ine  l i t  es 

c o s t e l l a t u s  M’Coy and n a u t i l o i d s  i n c l u d i n g  

S o l e n o c h e i l u s  s p .

P o ck e ts  o f  t r i l o b i t e  rem a in s  i n c l u d e  p y g i d i a  

r e f e r r e d  to  p h i l l i p s i a  c f .  s c a b r a  (but see  pp .  122-5  ) 

and to  P .  s p .  and of  o t h e r  a r t h r o p o d s  t h e  s h e l l s  o f  

o s t r a c o d s  may be seen  i n  many t h i n  s e c t i o n s  o f  

l i m e s t o n e s .

P o ra m in i f  e r a  abound in  t h e  S v r in g o n o ra beds  and 

a r e  l e s s  common a t  h i g h e r  l e v e l s .  They i n c l u d e  

am m odisc ids ,  many a r c h a e d i s c i d s ,  e r l a n d i i d s ,  n o d o s a r i i d s ,  

t e t r a t a x i d s ,  p l e c t o g y r i d s  and o c c a s i o n a l l y  v e r y  l a r g e  

f o r a m i n i f e r s  w i th  an a g g l u t i n a t e  t e s t  w a l l .  The 

n o d o s a r i i d s  ap p e a r  t o  be c o n f in e d  to  t h e  B a l lym ore  

s e r i e s .

Bryozoa i n c l u d e  many t r e p o s t o m a t o u s  and 

c r y p t o s t o m a t ous forms b u t  t h e  p a r t i c u l a r  abundance o f  

t h e  d e n d r o id  t r e p o s to m e  R hom boporerla  (see  p i , 2 7 a  &b) 

i n  t h e  s h a l y  l im e s to n e s  of Woodbrook q u a r ry  i s  w o r th y  

of  n o t e .

O c c a s io n a l  f ra g m e n ts  o f  a l g a l  c o l o n i e s  a r e  seen  

i n  t h i n  s e c t i o n  and t h e r e  a r e  s c a t t e r e d  c a l c i s p h e r e s .

’P u c o l d s ’ a r e  found  on many l im e s to n e  b ed d in g  

p la n e s  and l e s s  commonly in  s h a l e  l a y e r s .
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(e) Z ona l  P o s i t i o n  

The B allym ore  Beds do n o t  c o n t a i n  any d i a g n o s t i c  

z o n a l  b ra c h io p o d s  o r  c o r a l s .  N e v e r t h e l e s s  t h e  

p r o d u c t i d  f a u n a  s u g g e s t s  an age which  i s

s u p p o r t e d  by t h e  p re s e n c e  o f  common L i t h o s t r o t i o n  

a f f i n e , L* p a u c i r a d i a l e  [s^L. i r r e g u l a r s  a u c t  ♦ non 

P h i l l i p s ]  and L. s c o t i c u m .
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V I I .  GROOÎAN LBÎSSTÜI'JE GROUP

B ro a d ly  t h e  Croghan L im estone Group i s  a  

t r a n s i t i o n a l  d i v i s i o n ,  i n  some c h a r a c t e r i s t i c s  

r e s e m b l in g  t h e  Ballym ore  Beds and i n  o t h e r s  t h e  

m a ss iv e ,  c h e r t y , c r i n o i d a l  l im e s to n e s  o f  t h e  Cavetown 

Group* The s u c c e s s io n  i s  :
A pprox im ate 

■chickness 
in  f e e t

( i i i )  T h in -b e d d e d ,  f i n e - g r a i n e d
impure and p y r i t o u s  l im e s to n e s
Y/hich show a p r o g r e s s i v e
d e c r e a s e  i n  t h e  q u a n t i t y  of
f i n e  a r g i l l a c e o u s  d e t r i t u s  and
an i n c r e a s e  in t h e  q u a n t i t y  of
n o d u la r  c h e r t  in  upward s e q u e n c e . . . .  170

( i i )  M ass ive ,  even -bedded ,  w e l l -
j o i n t e d ,  c r i n o i d a l  l im e s to n e s
( o c c a s i o n a l l y  o o l i t i c )  w i th  a
r i c h  and d i s t i n c t i v e  f a u n a :
t h e  Pus tu  l a  b e d s ..................      50

( i )  T h in -b e d d e d ,  f i n e - g r a i n e d ,  dark  
a r g i l l a c e o u s  l im e s to n e s  w i t h  
i n t e r b e d d e d  t h i n  c a l c a r e o u s  
s h a l e s .  R ic h ly  f o s s i l i f e r o u s  
w i th  a d i a g n o s t i c  f a u n a l  
a s se m b la g e ,  •  ...............................................   130

(a) L i th o lo g y  

A lthough  t h e  l im e s to n e s  below th e  -P u s t u l a  beds 

a r e  c o n s i s t e n t l y  d a rk  and g e n e r a l l y  w i t h  a t h i n  brown 

Y /e a th e r in g - s k in ,  t h e  f r e s h  rock: i s  o f t e n  b lu e  and can 

r e a d i l y  be d i s t i n g u i s h e d  from  t h e  s t e e l - g r e y  and b la c k  

l im e s to n e s  of t h e  B al lym ore  B ed s .  They f r e q u e n t l y  

a l t e r n a t e  w i t h  c a lc a r e o u s  s h a l e s  which a r e  m o s t ly
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c o n f in e d  to  t h i n  p a r t i n g s  between t h e  l im e s to n e s  

b u t ,  on o c c a s i o n ,  s h a l e s  c ro p  out i n  beds a few 

f e e t  i n  t h i c k n e s s .  T h e i r  development however i s  

i r r e g u l a r ;  t h e  c l e a r - c u t  rhy thm ic  a l t e r n a t i o n s  o f  t h e  

B a l ly m o re  Beds a r e  seldom d i s p l a y e d  and i n  t h i s  group 

t h e  l i m e s to n e s  th em se lv e s  c a r r y  a g r e a t e r  q u a n t i t y  o f  

mud which i s  u n i fo rm ly  d i s t r i b u t e d  th ro u g h o u t  t h e  

m a t r i x .

T h in  s e c t i o n s  o f  l im e s to n e s  n e a r  t h e  b a s e  o f  t h e  

sequence  r e v e a l  a c o n s i d e r a b l e  q u a n t i t y  o f  muddy 

d e t r i t u s  fo rm in g  a sub-opaque  b ase  f o r  t h e  i n c lu d e d  

o rg a n ic  f  ragmen 1,8 ( i n  t h e  main c ry p t  os tom at ou s 

Bryozoa) and s c a t t e r e d  d o lo m i te  rhombs. H igher  beds 

a r e  l e s s  a r g i l l a c e o u s ;  t h e  groundmass i s  o f t e n  

r e c r y s t a l l i s e d  c a l c i t e  in  which  i s  s e t  a more v a r i e d  

s u i t e  of  o rg a n ic  r e m a in s .  In  a d d i t i o n  to  t h e  b ry o z o a n s ,  

f o r a m i n i f e r s  a r e  common and t h e r e  a r e  c r i n o i d  and 

s h e l l  f ra g m e n ts  and c a l c i s p h e r e s  .

S p e c i a l  l i t h o l o g i c a l  and f a u n a l  c h a r a c t e r i s t i c s  

l e n d  an i n d i v i d u a l i t y  t o  t h e  p u s t u l a  beds  w hich  makes 

them d i s t i n c t i v e  and t h u s  t h e y  have p ro v ed  i n v a l u a b l e  

ES m arker  b e d s . They s h a r p l y  o v e r l i e  t h e  low er  s h a ly  

group to  which t h e y  a r e  in  marked c o n t r a s t .

G e n e ra l ly  t h e  beds a r e  g rey  c r i n o i d a l  c a l c a r e n i t es 

v/hich i n v a r i a b l y  iv ea t  h e r  t o  a l i g h t e r  sh ad e  t h a n  t h a t  

exposed in  a f r e s h  s u r f a c e .  I n d i v i d u a l  p o s t s  may be 

d e f i n e d  by t h i n  seams o f  c a l c a r e o u s  s h a l e  o r ,  i f  t h e s e
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a r e  a b s e n t ,  o f t e n  by p o o r ly  d e v e lo p e d  s t y l o l y t i c  

s u t u r e s *  Y e l low  o r  brown l l m o n t l e  i s  commonly 

d i s t r i b u t e d  th ro u g h o u t  t h e  b e d s ,  i t s  o c c u r r e n c e  v a r y in g  

f rom  m in u te  f l e c k s  to  sm a l l  p o c k e t s  o f t e n  r e p l a c i n g  o r  

c o n t a i n e d  w i t h i n  b ra c h io p o d  s h e l l s *  C a l c i t e  l i k e w i s e  

o c c u r s  i n  c o a r s e l y  c r y s t a l l i n e  form as a s h e l l  i n f i l l i n g .  

There  has  been some se c o n d a ry  s i l i c i f i c a t i o n ;  t a b u l a r  

o r  ov o id  c h e r t  n o d u le s  occur  s p o r a d i c a l l y ,  and a t  a 

few l o c a l i t i e s  n o d u le s  and l e n t i c l e s  (from  a few 

in c h e s  t o  a few y a r d s  i n  l e n g t h )  w e a th e r  out f rom  t h e  

l im e s to n e  beds as a r e s u l t  o f  p a r t i a l  s i l i c i f i c a t i o n *  

There a r e  a l s o  a  f  ev/ o v o id  c a v i t i e s  l i n e d  w i t h  stumpy 

c r y s t a l s  of c l e a r  q u a r t z .

Under t h e  m ic ro sco pe  t h e  P u s t u l a  beds a r e  seen  t o  

have  a more mixed b io  c l a s t i c  c h a r a c t e r  th a n  i s  e v i d e n t  

in  hand  s p ec im en .  They a r e  composed o f  ab rad ed  c r i n o i d ,  

b ra c h io p o d  and m ol lusc  s h e l l ,  and b ryozoan  f r a g m e n t s ,  

many f o r a m i n i f e r s ,  s c a t t e r e d  o s t r a c o d s  and a l g a l  t i s s u e ,  

e n c lo s e d  in  a m a t r i x  of r e c r y s t a l l i s e d  c a l c i t e  w h ich  i s  

o c c a s i o n a l l y  c l e a r  and p l a t y  bu t  more commonly f i n e l y  

g r a n u l a r .  O c c a s io n a l ly  t h e  beds  a r e  o o l i t i c  i n

c h a r a c t e r ;  many o f  t h e  o rg a n ic  f ragp ien ts  a r e  e n c lo s e d  

by a s i n g l e  o o l l t h i c  f i l m  and amongst them a r e  

s c a t t e r e d  c o n s p ic u o u s ly  s h e l l e d  o o l i t h s ,  w i t h  s m a l l  

o r g a n i c - f r a g m e n t a l  n u c l e i  ( s e e  p i ,  1 0 ) ,  The seco nd a ry  

s i l i c i f i c a t i o n  i s  seen  as a p a t c h y  d i s t r i b u t i o n  o f
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c r y p t o c r y s t a l l i n e  s i l i c a  ( o f t e n  as  s p h e r u l i t i c  

ch a lc ed o n y )  which i n  t h e  n o d u le s  and  l e n t i c l e s  of 

s i l i c i f l e d  l i m e s to n e  i s  g e n e r a l l y  c o n f in e d  to  th e  

m a t r i x .  We1 1 - formed h ip y r a m id a l  c r y s t a l s  o f  q u a r t z  

a r e  a l s o  d e v e lo p e d  which i n  t h e  o o l i t i c  l im e s to n e s  

o f t e n  p a r t i a l l y  p e n e t r a t e  t h e  o o l i t h s .  R a r e ly  t h e r e  

a r e  a s s o c i a t e d  rhombic pseudomorphs of  l im o n i t e  a f t e r  

s i d e r i t e .

The P u s t u l a  beds a r e  a b r u p t l y  su c c e e d e d  by an 

upper  group o f  muddy l im e s to n e s  com parab le  l i t h o l o g i e a l l y  

to  t h e  beds b e n e a th  them. The lo w es t  beds  a r e  

c r i n o i d a l  l i m e s to n e s  and f i n e - g r a i n e d  a r g i l l a c e o u s  

l im e s to n e s  o f t e n  packed w i th  s i l i c i f i e d  c o l o n i e s  of 

L i t h o s t r o t i o n  p a u c i r a d i a l e , There  a r e  i n t e r b e d d e d  

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

b a s e ,  beds o f  s o f t  b l a c k  s h a l e s  up t o  a f o o t  o r  two 

i n  t h i c k n e s s , In  t h e  u p p e r  p a r t  o f  t h e  d i v i s i o n  

expo su res  a r e  i n a d e q u a te  t o  d e te r m in e  t h e  d e t a i l e d  

l i t h o l o g y  b u t  t h e r e  seems to  be a g r a d u a l  r e d u c t i o n  

i n  t h e  mud c o n te n t  i n  upv/ard s u c c e s s i o n  b r o a d ly  

p a r a l l e l e d  by an i n c r e a s e  in  t h e  number o f  c h e r t  

n o d u l e s .  The h i g h e s t  beds o f  th e  sequence  a r e  h a r d ,  

com pact,  d a r k - b l u e ,  c h e r t y  l i m e s t o n e s ,  o c c a s i o n a l l y  

f i n e - g r a i n e d  and c r i n o i d a l  w i t h  p a t c h i l y  d i s t r i b u t e d  

p o ck e ts  o f  brown l im oni t e  -  a  f e a t u r e  in  which th e y
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r e se m b le  t h e  P u s t u l a  b e d s .  They a l s o  i n c l u d e  d a rk  

impure c a l c i t e - m u d s t o n e s .

Many of  t h e  l im e s to n e s  o f  t h i s  d i v i s i o n  a r e  

r i c h  i n  b ryozoans  and t o  a l e s s  d eg ree  i n  s m a l l  

c a l c i s p h e r e s .  T here  a r e  s u b o r d i n a t e  q u a n t i t i e s  of 

comminuted, m ixed,  o rg a n ic  f r a g m e n ts  e n c lo s e d  i n  a 

s t r o n g l y  r e c r y s t a l l i s e d  m a t r i x  w hich  i s  n o t i c e a b l y  

a r g i l l a c e o u s  and o c c a s i o n a l l y  d i f f e r e n t i a l l y  i r o n -  

s t a i n e d .  The m a t r i x  i n c l u d e s  cubes o f  p y r i t e s  

and p a t c h i l y  d i s t r i b u t e d  f i n e l y  g r a n u l a r  d o lo m i t e .

The Croghan L im estone  Croup i s  most c o m p le te ly  

known f rom  t h e  Canbo s y n c l i n e  where a l l  t h r e e  

s u b d i v i s i o n s  a r e  w e l l  exp osed .  The P u s t u l a  beds 

b e in g  o v e r l a i n  and u n d e r l a i n  by a r g i l l a c e o u s  

l i m e s t o n e s ,  t h e i r  o u tc ro p  i s  marked by a g e n t l e  

escarpm ent  pronounced  in  t h e  v i c i n i t y  of K i l lu m o d ,

3 m i le s  s o u th - s o u th -v /e s t  o f  G a r r i c k ,  and a g a in  

c l e a r l y  i n  e v id en c e  between C a s h e l  c r o s s  ro a d s  and 

A rd g la s s  House, 4 m i le s  west  o f  G a r r i c k ,  where t h e  

marker  l im e s to n e s  o u tc ro p  f r e e l y .  The j u n c t i o n  

between t h e  P u s t u l a  beds and t h e  lower s h a l y  group 

i s  d i s p l a y e d  a t  A rd g la s s  House, where t h e  sequ en ce  i s
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T h ic k n e s s  
f t . i n .

P u s t u l a  beds - -
Grey c r i n o i d a l  c a l c a r e n i t e s  w i t h  
n o d u le s  of c h e r t ,  p a tc h e s  o f  brown 
l im o n i t e  and s m a l l  c a v i t i e s  l i n e d  
w i t h  q u a r tz  c r y s t a l s .  R ic h ly  
f o s s i l i f e r o u s  w i th  a P u s t u l a -b e d s
f a u n a ...............................................................  6 0 (seen)

Beds of  d i v i s i o n  ( i )  on p . 47 - -  
5, F i n e - g r a i n e d ,  d a r k - b l u e ,  h a r d ,  

com pac t,  c r i n o i d a l  l im e s to n e s
w i th  o r t h o t  e t  i d s ..................... ........................  1 0

4 .  T h in -b e d d e d ,  d a r k ,  a r g i l l a c e o u s  
l im e s to n e s  v / i th  im pers  i s  t e n t  
l e n s e s  r i c h  in  c o a r s e  c r i n o i d a l
d e b r i s   ......................................................  1 6

3 .  F i n e - g r a i n e d ,  d a r k - b l u e ,  h a r d ,
compact l im e s to n e  w i t h  c r i n o i d s   -  6

2 .  C a lc a r e o u s  s h a l e s  w i t h  t h i n  r i b s
of impure l i m e s t o n e    ...............................  1 8

1 .  F i n e - g r a i n e d ,  d a r k - b l u e ,  h a r d ,  
com pact,  b locky  l i m e s to n e  in  t h i n  
beds each w i t h  a d e c a l c i f i e d  
v ;e a th e r in g  s k i n .  F o s s i l i f e r o u s
vyith Ivlichell n i a  snd p ro d u c t  i d s ............  3 0 (seen)

E xposures  f l a n k i n g  t h e  ro a d  from C a s h e l  c r o s s  ro a d s  

to  Drumlion a r e  s u f f i c i e n t l y  numerous t o  e n a b le  f a i r l y  

a c c u r a t e  r e c o n s t r u c t i o n  o f  t h e  c o n t a c t  between t h e  

P u s t u l a  beds and t h e  o v e r l y i n g  d i v i s i o n ;
T h icknes  s

Beds of d i v i s i o n  ( i i i )  on p .  47 - -  ^  f e e t
5 .  F i n e - g r a i n e d  d a rk  l im e s to n e s  w i t h

c h e r t  no du les    ..............................................    6
4 .  F i n e - g r a i n e d ,  d a r k ,  c r i n o i d a l  

l im e s to n e s  w i t h  s h a l e  p a r t i n g s ,  
n o d u la r  muddy l im e s to n e s  and s o f t  
b la c k  s h a l e s .  C o lo n ie s  of 
L i t h o s t r o t  ion  p a u c i r a d i a l e  a t
c e r t a i n  l e v e l s . .  .  .............     30

3 . F i n e - g r a i n e d  dark  tou g h  l im e s to n e s  
packed  v / i th  s i l i c i f  i e d  c o l o n i e s  of
L. p a u c i r a d i a l e .................................................   12

2 ,  F i n e - g r a i n e d ,  b lu e  l im e s to n e s
o c c a s i o n a l l y  c r i n o i d a l  w i t h  f l e c k s
of brovm limon i t  e ...................................   6
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T h ick nes  s 

in  f e e t
P u s t u l a  beds - -

Grey, c r i n o i d a l  c a l c a r eni t  es w i th  
p a tc h e s  o f  brown l i m o n i t e  and a
r i c h  P u s t u l a -beds  f a u n a   ...........   10 ( seen )

E xp o su re s  s o u th  o f  t h e  Sheemore—Mong r i d g e ,  4 m i le s  

n o r t h - e a s t  o f  G a r r i c k ,  a r e  p o o r  b u t  a r i c h  c o r a l  bed 

(p ro b a b ly  in  t h e  upper  s h a l y  g roup)  c rops  out  i n  a 

s m a l l  q u a r ry  below Mong H i l l  and r e a p p e a r s  i n  

exp o su re s  a t  A nnaghear ly  Lough. P u s t u l a  beds a r e  

n o t  s ee n  to  o u tc ro p  in  t h i s  g ro u n d .

(b) C o n d i t io n s  of D e p o s i t i o n  

The e s s e n t i a l  s e d im e n ta ry  c o n d i t i o n s  which 

p r e v a i l e d  d u r in g  t h e  d e p o s i t i o n  of t h e  B al lym ore  

Beds were c o n t in u e d  in  Croghan Limestone t i m e s .

The dark  l im e s to n e s  c o n t a i n  few c o r a l s  b u t  a 

p r o f u s i o n  of v / e l l - p r e s e r v e d  b ryo zo ans  and b r a c h io p o d s  

( t h e  l a t t e r  w i th  s p in e s  and f r i l l s  i n t a c t )  t h u s ,  

i n d i c a t i n g  a c o m p a r a t iv e ly  s t i 1 1 - w a t e r  en v i ro n m en t .  

Incoming f i n e  t e r r i g e n o u s  muds d e c r e a s e d  d u r in g  t h e  

p h ase  o f  d e p o s i t i o n .

A sudden te m p o ra ry  change i n  th e  env ironm ent  i s  

i n d i c a t e d  by th e  t h i c k  b l o c l a s t i c  c a l c a r e n i t e s  and 

o o l i t e s  of  t h e  P u s t u l a  b e d s . They p ro b a b ly  

accu m u la ted  in  an ex t rem e ly  s h a l lo w  a g i t a t e d  s e a  

i n  v/hich t h e r e  was s t r o n g  p r e c i p i t a t i o n  — c o n d i t i o n s  

w hich  a r e  i n  com ple te  c o n t r a s t  to  t h o s e  i n f e r r e d  f o r  

t h e  d e p o s i t i o n  of t h e  s h a l y  b e d s .
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(c) F a u n a l  Assemblages

The Croghan L im estone  Group, and i n  p a r t i c u l a r  

t h e  P u s t u l a  b e d s ,  a r e  r i c h  i n  f o s s i l s ,  b r a c h io p o d s  

and b ry ozo ans  b e in g  t h e  most c h a r a c t e r i s t i c  g roups  

( s ee  p p . 85-92 ) .  Those f o s s i l s  which  o ccu r  i n  

t h e  c a l c a r e o u s  s h a l e  beds a r e  o f t e n  c r u s h e d .

I n  t h e  P u s t u l a  beds p r o d u c t i d s  a r e  s t r o n g l y  

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

B u x to n ia  s p . ,  C a n c r i n e l l a  un d a t a  and L in o p ro d u c tu s  sp 

( see  p p . 114-5) which  o cc u r  v e r y  r a r e l y  a t  h i g h e r  

h o r i z o n s .  Echi noconchus eximus and P ro d u c tu s  c f .  

garv/oodi a r e  a p p a r e n t l y  c o n f in e d  to  t h e  p u s t u l a  

beds bu t  th e y  a r e  o n ly  o c c a s i o n a l l y  fo u n d .  Pus tu  l a  

p y x ld i f o r m is  i s  t h e  most co m o n  b ra c h io p o d .  The 

p ro du c t  id s  a r e  a s s o c i a t e d  w i t h  many b r a c h y t h y r i d s  

and l e p t a e n i d s .

The lower s h a ly  l i m e s to n e s  marks t h e  f i r s t  

a p p e a ra n c e  in  t h e  a r e a  o f  A c t in o c o n chus l a m e l lo s u s  

o f t e n  accompanied by C am aro to ech ia  p l e u r o d o n and 

o r t h o t e t id s  i n c l u d i n g  a d i s t i n c t i v e  S c h u c h e r t e l l a  

s p .

C o ra l s  t e n d  to  o ccu r  in  r e l a t i v e l y  r i c h  b e d s .

At c e r t a i n  l e v e l s  in  t h e  lov/er l im e s to n e s  s i l i c i f  i e d  

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

and t h i s  c o r a l  i s  p r o l i f i c  in  t h e  l im e s to n e s  

im m ed ia te ly  o v e r ly i n g  t h e  P u s t u l a  b e d s .  The c o r a l
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l im e s to n e s  o f  A nnaghearly  Lough ( s ee  p .  53) c o n t a i n s  

a v a r i e d  s u i t e  o f  s im p le  and compound ru g o s e  form s 

i n c l u d i n g  g i g a n t e i d  c a n i n i i d s ,  ’ advanced* c l i s i o p h y l l i d s  

many showing d i h u n o p h y l l i d  s t a g e s ,  D ibunophyllum  sp* 

and l i t h o s t r o t i o n t i d s * C ladochonus e r a s sus  o c c u rs  

f r e q u e n t l y  low i n  t h e  s e q u e n c e .

Bryozoa abound a t  a l l  l e v e l s .  W ea the red  bedd ing  

p l a n e s  in  t h e  lo w es t  l im e s to n e s  a r e  o f t e n  seen  t o  be  

crov/ded w i t h  l a c y  f  e n e s t r e l l i n i d  c o l o n i e s  and many 

d e l i c a t e  t r e p o s t o m e s ,  w h i l e  in  t h e  p u s t u l a  beds 

c r y p to s to m a to u s  forms a r e  o f t e n  as abundant  as th e  

b r a c h i o p o d s .

M olluscs  o cc u r  in  t h e  P u s t u l a  b e d s ,  t h e  

p r i n c i p a l  r e p r e s e n t a t i v e s  b e in g  t h e  l a m e l l i b r a n c h s  

A v ic u lo p e c te n  s p .  o t h e r  p e c t e n i d s  and Modiolus s p .

T r i l o b i t e  f ra g m en ts  a r e  o c c a s i o n a l l y  found  and 

o s t r a c o d s  a r e  common i n  t h e  s h a l y  g r o u p s .

P o r a m i n i f  e r a  a r e  p rom inent  among t h e  m i c r o - f o s s i l s .  

They i n c l u d e  ammodiscids ,  common a r c h a e d i s c i d s , 

e r l a n d i i d s ,  p l e c t o g y r i d s  and t e t r a t a x i d s .

T here  a r e  common c a l c i s p h e r e s  i n  t h e  l i m e s to n e s  

above t h e  P u s t u l a  b e d s •

(d) Z ona l  P o s i t i o n

The f o s s i l  a ssem blages  i n d i c a t e  a age f o r  t h e
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Croghan Limestone Group*

Among t h e  b r a c h io p o d s ,  t h e  l a r g e  B u x to n ia  s p .  

i s  a p p a r e n t l y  c o n s p e c i f i c  w i t h  t h a t  d e s c r i b e d  and 

f i g u r e d  by Muir-Wood (1928) from  t h e  R ed esd a le  

I r o n s t o n e  of N orthum ber land  ( S ^ ^ )  and t h e  s p e c i e s  

of L in o p ro d u c tu s  i s  f i g u r e d  and d e s c r i b e d  by Vaughan 

(1905) as a  v a r i a n t  o f  L. c o r a  common in

The o c c u r r e n c e  o f  Dib u n o p h y l lu m  i s  c o n c lu s i v e  

and t h e r e  i s  s u p p o r t i n g  ev id e n c e  f ro m  t h e  c l i s i o -  

p h y l l i d  assem blage  which i s  c l o s e l y  s i m i l a r  t o  t h a t  

d e s c r i b e d  by Lewis (1930) from  t h e  l im e s to n e s  o f  

t h e  I s l e  of  Man. S i g n i f i c a n t l y  t o o ,  t h e  m a j o r i t y  

o f  t h e  g i g a n t e i d  c a n i n i i d s  (and i n  f a c t  a l l  t h o s e  

from  t h e  A nnaghear ly  c o r a l  bed)  a r e  r e f e r a b l e  to  

S ip h o n o p h y l l i a  b e n b u rb e n s i s  and s i :a i i la r  forms w hich  

a r e  common in  t h e  D zone in  many p a r t s  o f  B r i t a i n .



a
%

-P
Ü•H

- p

•H

O
+>
<0

o
(D

£
«MOgiHO(Dt)0
O
CO

0
5

«Mo
A0
S

m

•HPA



- 5 7 -

V I I I .  CAVETOWIT miESTOHS (^OUP

(a)  L i th o lo g y  i n  t h e  Cavetown s y n c l i n e  

At Gavetovm t h e r e  a r e  s u f f i c i e n t  exposures  to  

e s t a b l i s h  f o u r  d i v i s i o n s  w i t h i n  t h e  Group. These a r e :

T h ick n es s  
i n  f e e t

( i v )  M ass ive ,  cream and p a l e - g r e y ,
c o a r s e  t o  f i n e - g r a i n e d ,  c r i n o i d a l
c a l c a r e n i t es w i th  abundant ovo id
and t a b u l a r  n o d u le s  of  l i g h t
c o lo u re d  c h e r t . C o n ta in s  a
prom inen t  bed of L i t h o s t r o t i o n
junceum.         200 (see n )

( i i i )  T h ick -b e d d ed ,  c r i n o i d a l
l i m e s to n e s ,  some f i n e - g r a i n e d  
and dark  bu t  t h e  m a j o r i t y  g rey  
c a l c a r e n i t es w i th  many c e r i o i d  
l i t h o s t r o t i o n t i d s .  Dark c h e r t  
n o d u le s  common a t  c e r t a i n  l e v e l s  
b u t  f o r  t h e  most p a r t  t h e s e
a r e  w a n t i n g . .  ....................    50 (seen )

( i i )  W e l l -b ed d ed ,  most-ly f i n e - g r a i n e d ,  
g rey  c r i n o i d a l  c a l c a r en i t  es and 
f i n e  g r a in e d  da rk  l im e s to n e s  w i t h  
abundant t a b u l a r  c h e r t  n o d u le s  
and packed  w i t h  l a r g e  c o l o n i e s  ( in  
p l a c e )  of  f a s i c u l a t e  l i t h o s t r o t i o n ­
t i d s  which  a r e  o f t e n  s i l i c i f i e d :  
t h e  L i t h o s t r o t i o n  p a u c i r a d i a l e  r e e f . .  100

( i )  F a i r l y  d a r k - g r e y ,  c r i n o i d a l  
c a l c a r e n i t es and f i n e - g r a i n e d ,  
da rk  l im e s to n e s  w i t h  abundant  
(m ostly  t a b u l a r )  n o d u le s  of 
d a rk  c h e r t ;  a few t h i n  beds of 
c o a r s e  c r i n o i d a l  l im e s to n e  n e a r  
t h e  b a s e .  Seldom c o n s p ic u o u s ly  
f o s s i l i f  e r o u s ...................................    250

The s u r f a c e  d i s t r i b u t i o n  of t h e  s u b d i v i s i o n s  i s

i l l u s t r a t e d  in  f i g .  5 .

B ro ad ly  t h e  beds of t h e  b a s a l  group a r e  t h e
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most t h i n l y  bedded - -  in  p l a c e s  t h e y  a r e  a l s o  

u n e v e n ly  bedded w i t h  w isps  and t h i n  p a r t i n g s  o f  

c a l c a r e o u s  s h a l e  — bu t  i n  t h e  s u c c e e d in g  g rou p s  

t h e y  become more m a s s iv e ,  r e g u l a r l y  s t r a t i f i e d  and 

o c c a s i o n a l l y  d e l i m i t e d  a t  to p  and b a se  by a nar row  

zone of s t y l o l y t e s . D e s p i t e  t h e  f a c t  t h a t  t h e  

m a t r i x  of  t h e  L i t h o s t r o t i o n  p a u c i r a d i a l e  r e e f  i s  

o f t e n  f i n e - g r a i n e d  d a rk  l i m e s t o n e ,  t h e  b e d s ,  as t h e y  

become i n c r e a s i n g l y  m a s s iv e ,  b ro a d ly  d i s p l a y  a l s o  an 

i n c r e a s e  i n  g r a i n  s i z e  and i n  t h e  p r o p o r t i o n a t e  number 

o f  l i g h t - c o l o u r e d  b e d s .  The uppermost  d i v i s i o n  

i s  r e n d e r e d  d i s t i n c t i v e  by i t s  p a l e - c o l o u r e d  l i m e s to n e s  

of v a r i a b l e  t e x t u r e .

Loca.1 d o l o m i t i z a t i o n  o f t e n  o c c u r s .

T a b u la r  and n o d u la r  c h e r t  i s  abundan t  i n  t h e  

low est  beds and o n ly  a l i t t l e  l e s s  so i n  t h e  L. 

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

s t r o n g l y  d e v e lo p e d ;  in  t h e  im m e d ia te ly  s u c c e e d in g  

beds i t  o f t e n  t a k e s  t h e  fo rm  of l a r g e  i r r e g u l a r l y  

shaped  * cobbles» and in  t h e  upperm ost  d i v i s i o n  many 

l i ^ t - c o l o u r e d  t a b u l a r  n o d u le s  o ccu r  a t  c e r t a i n  

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

o r i g i n ,  s i n c e ,  i n  t h e  c o r a l  r e e f ,  t h e  s i l i c a  may 

r e p l a c e  and c o m p le te ly  o b l i t e r a t e  t h e  s t r u c t u r e  o f  

a number o f  c o r a l l i t e s .  J o i n t  p l a n e s  a l s o  e x e r t
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some c o n t r o l  on t h e  fo rm  o f  t h e  n o d u le s  which o f t e n  

have a b u lbous  t h i c k e n i n g  o p p o s i t e  and e x te n d in g  

i n t o  j o i n t  f r a c t u r e s *  In  a number o f  n o d u le s  

t h e  s i l i c i f i c a t i o n  has been  in c o m p le te  g i v i n g  r i s e  

t o  t h e  » i n c i p i e n t  » c h e r t s  of Dixon 1921, p . 137.

In  t h i n  s e c t i o n  t h e  b i o c l a s t i c  c h a r a c t e r  of  t h e s e  

l im e s to n e s  i s  r e a d i l y  a p p a r e n t .  I n v a r i a b l y  c r i n o i d  

d e b r i s  makes up t h e  g r e a t e r  p a r t  o f  t h e  ro ck  bu t  

t h e r e  a r e  a l s o  s h e l l  f rag m en ts  and s p i n e s  (m o s t ly  

of b r a c h i o p o d s ) ,  c ry p to s to m a to u s  and t r e p o s t o m a t o u s  

b ryozoans  and f o r a m i n i f e r s .  L im es tones  i n  t h e  

uppermost  d i v i s i o n  have a more l i m i t e d  o r g a n ic  

c o n te n t  be in g  o f t e n  a lm ost  e x c l u s i v e l y  c r i n o i d -  

b ry ozoan  r o c k s .  The o rg a n ic  d e b r i s  i s  u s u a l l y  s e t  

i n  a  m a t r i x  o f  i n d e t e r m i n a b l e ,  f i n e l y  com ninuted  

o rg a n ic  rem a ins  o r ,  l e s s  commonly, o f  c l e a r  

r e c r y s t a l l i s e d  c a l c i t e .

There  i s  nowhere exposed a c o n t a c t  between  what 

i s  r e c o g n i s a b l y  G r o g a n  L im estone  Group on t h e  one 

hand  and Cavetovm Group on t h e  o t h e r  and in d e e d ,  

f rom t h e  s e v e r a l  c h a r a c t e r i s t i c s  o f  each  as th e y  

app roach  t h e  ' j u n c t i o n » ,  t h e r e  may w e l l  be com ple te  

l i t h o l o g i c a l  t r a n s i t i o n  be tw een  them . I n  c o n t r a s t  

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

b a s e ,  as may be seen a t  t h e  f o o t  o f  t h e  b l u f f  500 

y a rd s  n o r t h  of C logher  Loughs b u t  i t  i s  d i f f i c u l t  to  

p l a c e  a p r e c i s e  upper  l i m i t  s i n c e  t h e  c o r a l  c o l o n i e s
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d l e  ou t  g r a d u a l l y .  The b a s e  o f  t h e  y o u n g es t  d i v i s i o n  

i s  a l s o  a r b i t r a r i l y  d e f i n e d

(b) L a t e r a l  Changes i n  L i t h o l o g y ;  Sheemore 
and Sheebeg O utcrops

L im es tones  of t h e  Cavetov/n Croup occupy a b ro a d  

t r a c t  o f  ground n o r t h - e a s t  of G a r r i c k .  The o u tc ro p  

i s  c o n s p ic u o u s ,  b e in g  marked by two p ro m in en t  o u t l i e r s  -■ 

Sheemore and sheebeg  ( see  p i ,  12 (a )  — where t h e  

lower p a r t  o f  t h e  f o l l o w in g  seq u e n ce  i s  d i s p l a y e d ;

Approximat e 
t h i c k n e s s  

i n  f e e t
( i v )  Grey c r i n o i d a l  c a l c a r e n i t es  w i t h  

s u b o r d i n a t e  c o a r s e - g r a i n e d  
l i m e s t o n e s ,  o o l i t i c  l i m e s t o n e s ,  
c a l c i t e - m u d s t o n e s  and f i n e ­
g r a in e d  darK l i m e s t o n e s ,  o f t e n  
l o c a l l y  d o l o m i t i z e d  and w i t h  
much f i n e l y  d i v i d e d  c h e r t  
w hich  i n c r e a s e s  i n  q u a n t i t y  in  
upv/ard s u c c e s s i o n . . . ................... .. 900

R eef  L im es to ne ;  t h e r e  a p p e a rs  
t o  be  a more o r  l e s s  cons ta .n t  
development of  r e e f  l im e s to n e s  
a t  t h i s  l e v e l .  F o r  d e t a i l s  see  
p p .  70-72 .

( i i i )  G o a r s e - g r a i n e d ,  g re y ,  c r i n o i d a l  
c a l c a r eni t  e s , o c c a s i o n a l l y  w i t h  
a few c h e r t  n o d u l e s .  At l e a s t  
t h r e e  t h i n  c o r a l  l im e s to n e s  o f  
L. p a u c i r a d i a l e  c o l o n i e s  a r e
d e v e lo p e d ................................................................  180 ( see n )

( i i )  Grey c r i n o i d a l  c a l c a r e n i t es w i t h  
s u b o r d i n a t e  c o a r s e  c r l n b i d a l  
l i m e s to n e s ,  c r i n o i d a l  o o l i t e s ,  
d o lo m ite s  and f i n e - g r a i n e d  dark  
l i m e s t o n e s .  C h e r t  n o d u le s  
i r r e g u l a r l y  d e v e lo p e d .  Many beds 
packed w i th  L i t h o s t r o t i o n  
p a u c i r a d i a l e ........................................................   100
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Appro xiniat e 

t h i c k n e s s  
i n  f e e t .

( i )  Grey c r i n o i d a l  c a l c a r e n i t es and 
f i n e - g r a i n e d  d a rk  l i m e s to n e s  
v ; i th  abundan t  (m os t ly  t a b u l a r )  
n o d u le s  o f  d a rk  c h e r t . L o c a l l y  
f o s s i l i f  e rous   .........................      . 150

L i t h o l o g i e a l l y  t h e  lo w es t  group d i f f e r s  i n  no 

m ajor  r e s p e c t  from t h a t  a t  Cavetown b u t  i t  i s  

c o n s i d e r a b l y  r e d u c e d  in  t h i c k n e s s .

The L. p a u c i r a d i a l e  beds co m p rise  a group  of  

l im e s to n e s  h i g h l y  v a r i a b l e  in  t h e i r  l i t h o l o g i c a l  

c h a r a c t e r i s t i c s .  C r i n o i d a l  c a l c a r e n i t e s  p re d o m in a te  

b u t  t h e y  show c o n s i d e r a b l e  v a r i a t i o n  i n  t e x t u r e  and 

a r e  commonly a s s o c i a t e d  w i t h  c a l c i t e - m u d s t o n e s  and 

r a r e l y  w i t h  f a l s e - b e d d e d  c r i n o i d a l  o o l i t e s .  Changes 

in  c o l o u r  a r e  no l e s s  s t r i k i n g :  g e n e r a l l y  l im e s to n e s

w i t h  a c o a r s e  t e x t u r e  a r e  cream o r  p a l e - g r e y  and 

t h o s e  which a r e  f i n e - g r a i n e d  o r  o o l i t i c  a r e  d a r k .

The w h i t  6-V/eat h e r  in  g p a l e - b l u e  c a l c i t  e -m udstones  

however a r e  an obv ious  e x c e p t i o n .

L o c a l ly  t h e  beds a r e  d o l o m i t i z e d  o f t e n  c o m p le t e ly .  

M assive h a rd  c r i n o i d a l  l im e s to n e s  a r e  seen  to  pass  

l a t e r a l l y  i n t o  c o a r s e ,  s u g a r y ,  i r o n - s t a i n e d ,  o f t e n  

i n c o h e r e n t  d o lo m i t e s ,  sn d ,  a l t h o u g h  t h e  t r a n s f o r m a t i o n  

i s  e f f e c t e d  r a p i d l y ,  t h e r e  i s  obv ious  i n t e r f i n g e r i n g  

of t h e  prrm ary  l im e s to n e s  and t h e  d o l o m i t i z e d  beds 

( u s u a l l y  enhanced by d i f f e r e n t i a l  w e a th e r in g )  in  a 

narrow  i n t e r  m édiat  e zone a few y a r d s  w id e .  These 

i m p e r s i s t e n t  deve lopm ents  of  d o lo m i te  o cc u r  a t



- 62 -

d i f f e r e n t  l e v e l s  w i t h i n  a r e s t r i c t e d  v e r t i c a l  r a n g e .  

P a tch y  d o l o t n l t i z a t i o n  i s  e v i d e n t  to o  on a sm a l l  s c a l e .  

A number o f  t h e  c a l c i t e - m u d s t o n e s  have undergone 

p a r t i a l  a l t e r a t i o n  and sm a l l  i r r e g u l a r  a r e a s  o f  

'u n a l t e r e d  c a l c i t  e-mudstone a r e  su r ro u n d e d  by p a l e -  

brown c r y s t a l l i n e  d o lo m i te  such  t h a t  t h e  r e s u l t a n t  

l im e s to n e  lo o k s  not u n l ik e  a s m a l l - s c a l e  d o l o m i t i z e d  

p s e u d o b re x c ia  ( s e e  p i .  .11) .  F o s s i l s  o f t e n  r e s i s t  

t h e s e  ch a n g es :  i n  c e r t a i n  d o l o m i t i z e d  l i m e s to n e s

c r i n o i d  f r a g m e n ts  a r e  much in  ev id en ce  and t h e r e  a r e  

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

c o r a l s .  S e l e c t i v e  m etasom atism  o f  t h i s  k in d  i s  

u n d o u b ted ly  s e c o n d a ry  o r  » subsequen t»  a l t h o u g h  i t  

i s  u n c e r t a i n  a t  what p r e c i s e  p e r i o d  and by what 

agency i t  t o o k  p l a c e .

C her t  i s  not  so c o n s i s t e n t l y  d ev e lo p e d  as  i n  

t h e  e q u i v a l e n t  Cavetown o u tc r o p s  and t e n d s  t o  o cc u r  

i n  l a r g e r  n o d u le s  ( s e e  p i .  1 2 ( b ) ) .  L i t h o s t r o t i o n t i d s  

to o  a r e  v e r y  much l e s s  common a p p e a r in g  most o f t e n  

i n  t h i n  c o r a l  b e d s .

The v a r i a b i l i t y  o f  t h e  L. p a u c i r a d i a l e  beds 

does no t  o cc u r  i n  th e  succeed in g  group where t h e  beds 

a r e  c o n s i s t e n t l y  c r i n o i d a l  c a l c a r e n i t e s  w hich  a r e  

u s u a l l y  e v e n - g r a in e d  and t h i c k - b e d d e d ;  but  i t  i s  

r e p e a t e d  i n  t h e  uppermost beds ( d i v i s i o n  ( i v ) o f  

p .  60) w hich  in c lu d e  l i m e s to n e s  o f  an e q u a l l y  g r e a t  

v a r i e t y  o f  k in d s  and in  which  t h e r e  i s  com parable
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l o c a l  d o l o m i t i s a t i o n *

C h er t  i s  s p o r a d i c a l l y  d i s t r i b u t e d  in  t h e  lo w e s t  

beds of  t h e  uppermost  d i v i s i o n  bu t  i t  g r a d u a l l y  

i n c r e a s e s  i n  upward s u c c e s s i o n  u n t i l ,  i n  t h e  l a s t  

m a ss iv e  l i m e s t o n e s ,  f i n e l y  d i v i d e d  c h e r t  makes up 

as much as 50 p e r  c e n t  of  t h e  ro c k .

Thin  s h a l e  p a r t i n g s  a r e  dev e lo p ed  a t  w ide 

i n t e r v a l s  th ro u g h o u t  t h e  sequence  ( p o s s i b l y  a c c o u n t in g  

f o r  t h e  t e r r a c e d  to p o g rap h y  o f  S heem ore)* They 

i n c r e a s e  in  number and t h i c k n e s s  in  t h e  upperm ost  

group and t h e r e  i s  a c o r r e s p o n d in g  i n c r e a s e  in  t h e

number of d e c a l c i f i e d  o r  p a r t l y  d e c a l c i f i e d  l i m e s t o n e s .

The c h e r t y  r o t t e n s t o n e s  a t  t h e  b a s e  o f  t h e  A gh ag ran ia  

S h a le s  ( see  p p .  80-1  ) a r e  t h e  extreme p ro d u c t  o f  

t h e s e  ch a n g e s .

Under t h e  m ic ro sco p e  t h e  b u lk  of  t h e  c a l c a r e n i t e s  

; a r e  seen  t o  p o s s e s s  a b i o c l a s t i c  c h a r a c t e r

I i n d i s t i n g u i s h a b l e  from  t h a t  o f  s i m i l a r  beds a t

Cavetown; and th ey  show a com parab le  degree  o f  

s e c o n d a ry  s i l i c i f i c a t i o n .  Those o c c u r in g  im m e d ia te ly  

above t h e  L. p a u c i r a d i a l e  beds however a r e  b e t t e r  

s o r t e d  w i t h  t h e  c o n s t i t u e n t  g r a i n s ,  which a r e  much 

of  a s i z e  and ev e n ly  s p a c e d ,  s e t  in  a groundmass of  

c l e a r  c o a r s e l y  r e c r y s t a l l i s e d  c a l c i t e  ( s ee  p i .  1 3 ) .

A few i n  t h e  uppermost  d i v i s i o n  r e c a l l  t h e  c a l c a r e n i t e s  

o f  t h e  lower Oakport Croup i n  b e in g  h i g h l y  a l t e r e d
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by r e c r y s t a l l i s a t i o n  so t h a t  i t  i s  n o t  a lw ays  p o s s i b l e  

a c c u r a t e l y  t o  d e te rm in e  t h e  p r im a ry  l i t h o l o g y .

S i m i l a r l y  in  t h e  L. p a u c i r a d i a l e  b e d s ,  t h e  

c a l c i t e - m u d s t o n e s  a r e  not  g r e a t l y  d i f f e r e n t  from  

t h o s e  o f  th e  Oakport Group: t h e y  d i s p l a y  t h e  same

*m ott led»  ap pea rance  w i t h  p a tc h e s  o f  c o a r s e - g r a i n e d  

r e c r y s t a l l i s ed c l e a r  c a l c i t e  and l o c a l i s e d  

c o n c e n t r a t i o n s  o f  o rg a n ic  f r a g m e n t s .

V a r i a b l e  o o l i t i c  l im e s to n e s  a r e  deve loped*  An 

example from  t h e  p a u c i r a d i a l e  beds r e v e a l s  s m a l l  

o o l i t h s  a s s o c i a t e d  w i t h  l a r g e  ( ? ) a l g a l  c l o t s ,  b o th  

r e c r y s t a l l i s e d  and r e n d e r e d  w i th o u t  r e c o g n i s a b l e  

i n t e r n a l  s t r u c t u r e ;  bu t  o o l i t e s  from  t h e  y o u n g e s t  

d i v i s i o n  a r e  made up o f  c o n s p ic u o u s ly  s h e l l e d  o o l i t h s  

(w i th  t h e  f i b r o u s  s t r u c t u r e  o f  t h e  l a y e r s  r e a d i l y  

i d e n t i f i a b l e )  t o g e t h e r  w i th  o r g a n ic  f r a g m e n t s  some 

e n c lo s e d  i n  a s i n g l e  t h i n  o o l i t h i c  s k i n .  Organic  

d e t r i t u s  i n v a r i a b l y  forms t h e  n u c l e i  o f  t h e  o o l i t h s  

which a r e  e n c lo s e d  in  a c l e a r  p l a t y  r e c r y s t a l l i s e d  

c a l c i t e .

R oads ide  exposures  between G a s t l e c a r r a  and 

K i l t o g h e r t  Creamery, 2 m i le s  n o r t h - e a s t  o f  G a r r i c k  

(see  f i g .  6 ) ,  r e v e a l  impure c a l c i t e - m u d s t o n e s  w i t h  

o c c a s i o n a l  t h i n  s h a l e s ,  a s c r i b e d  t o  t h e  Croghan 

L im estone Group, succeed ed  by f i n e - g r a i n e d  l im e s to n e s  

(becoming g r a d u a l l y  c o a r s e r  in  upv/ard s u c c e s s i o n )



6 —

—

t f  5

J ^  _ l 4 _ l  L^s-tl - V ^ A s ■ '

n T 7 i  I  I I  I Y i ' i ' i ' i ' i  I r i  n ' i

1
Reef Limestone

C oa rse  g ra in ed  c r in o id a l  l im e ­
s to n e s  witK occas ional  c h e r t s
Coral l im es tone

□

KESHCARRIGAN

Keshcorrigon

I I I I I I n m
I I  I  I 1 1 I I

u

Crinoidal l imestones and  coral 
l im es tones  of L ithostro tion  
p a u c i r a d ia le  colonies

Dark cr ino ida l  limestones with 
ab u n d an t  cher ts

F ig . 7 . Map o f th e  s o l id  geo logy  o f the Sheebeg d i s t r i c t



CAVETOWN

LOUGH
BRAN MONO SHEEMORE SHEEBEG

ÜUiJii
I _ ï

ll<=> Il
2 0 0  feet

I
T~rr r ç i

>o i

T351T
• •  I

Lithostrotion c o ra l  limestones

Dark crinoidal l imestones , 
with obundont cherts

Croghan L im estone  Group 
Dark muddy limestone

IsJ.
1 r

T ~T T
1==' I

|| c=» N
4  IL

i
p a Coarse-grained crinoidal l im e­

s to n e s  with o ccas iona l  cher ts

Oolitic l im estones

Doiomitic l im estones

Co Icite-mud stones

F ig . 8. Comparative s e c t io n s  i l lu s t r a t i n g  la t e r a l  
v a r ia t io n s  in  the l i t h o lo g y  o f the low er  

p art o f the Cavetown Lim estone Group



- 6 5 -

w l t h  abundan t  n o d u le s  of  da rk  c h e r t ,  r e f e r r e d  t o  

t h e  lo w e s t  d i v i s i o n  i n  t h e  Cavetown Group* The 

J u n c t io n  w i th  t h e  o v e r l y i n g  L# p a u c i r a d i a l e  beds 

i s  exposed a t  Lough Bran and on t h e  s t e e p  h i l l  

s l o p e s  of  Mong, Sheemore and Sheebeg* The p rom inen t  

c ra g  o f  Doonbreen,  n e a r  Sheemore, d i s p l a y s  t h e  

v a r i e d  l i t h o l o g y  of  t h e  L* p a u c i r a d i a l e  b e d s .  A 

l e s s  d e f i n i t e  l i n e  i s  drawn between t h e  L. p a u c i r a d i a l e  

beds snd  t h e  su cceed in g  group b u t  t h e  j u n c t i o n  can 

be most a c c u r a t e l y  e s t a b l i s h e d  on t h e  t h r e e  o u t l i e r s  

( see  f i g s ,  6 and 7 ) .

The c o m p ara t iv e  s e c t i o n s  o f  f i g .  8 i l l u s t r a t e  

t h e  l a t e r a l  changes i n  t h e  Cavetown Group.

(c) C o n d i t io n s  o f  D e p o s i t i o n  

R e v e r s io n  t o  c o n d i t i o n s  o f  s e d i m e n t a t i o n ,  l i k e  

t h o s e  w hich  e x i s t e d  f o r  th e  g r e a t e r  p a r t  o f  Oakport 

L im estone  t i m e s ,  i s  i n d i c a t e d  by t h e  g e n e r a l  

l i t h o l o g y  of  t h e  Cavetov/n L im estone G roup .

The L. p a u c i r a d i a l e r e e f ,  w i th  i t s  t a l l  w id e ly  

s p r e a d ,  b r a n c h in g  c o r a l l a ,  l i t h i f i e d  i n  t h e  p o s i t i o n  

of growth (see  p i ,  1 4 ) ,  s u g g e s t s  t h a t  t h e  c o l o n i e s  

grew on t h e  bo t tom  of a c l e a r ,  warm, sh a l lo w  s e a  

w ith  a c t i v a t e d  w a te r s  bu t  beyond t h e  r e a c h  o f  

d e s t r u c t i v e  wave- and c u r r e n t - a c t i o n . The f a c t ,  

however,  t h a t  i t  p a s s e s  l a t e r a l l y  i n t o  th e  mixed 

c a lc a r e o u s  sequence  of t h e  L. p a u c i r a d i a l e beds
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( d i v i s i o n  (11) of p* 6 0 ) ,  w h ich  h ave  numerous t h i n  

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

n o t  so s p e c i a l i s e d  as to  be  g r e a t l y  d i f f e r e n t  f rom  

t h o s e  i n  which t h e  *normal^ l im e s to n e s  were  

ac cum u la t in g*

Extreme sh a l lo v /n ess  and s t r o n g  p r e c i p i t a t i o n  

i s  i n d i c a t e d  by  t h e  r e c u r r e n t  t h i n  o o l i t i c  beds and 

c a l e  i t  e-mu ds t  on es i n t e r b e d d e d  w i th  t h e  c l a s t i c  

c a l c a r e n i t e s . In d eed  t h e  b r e c e l a t e d  p i t t e d  s u r f a c e  

of  a number o f  b ed d in g  p l a n e s  i n  t h e  c a l c i t e - m u d s t o n e s  

i s  a p o i n t e r  t o  s e d i m e n t a t i o n  v i r t u a l l y  a t  iva te r  

l e v e l .  On t h e  o t h e r  hand o c c a s i o n a l  t h i n  s h a l e  

p a r t i n g s  r e v e a l  t h a t  sm a l l  q u a n t i t i e s  o f  f i n e  

t e r r i g e n o u s  mud were  s t i l l  b e in g  p e r i o d i c a l l y  b ro u g h t  

i n t o  t h e  a r e a  o r  a l t e r n a t i v e l y  t h a t  t h e r e  were  

tem p o ra ry  l a p s e s  i n  t h e  winnowing a c t i o n  o f  o f f - s h o r e  

c u r r e n t s .

(d) F a u n a l  Assemblages 

In  c o n t r a s t  to  t h e  u n d e r ly i n g  l i m e s to n e s  t h o s e  

of t h e  Cavetovm Group a r e  r i c h e r  i n  c o r a l s  t h a n  in  

b r a c h io p o d s ,  t h e  l i t h o s t r o t i o n t i d s  b e in g  p a r t i c u l a r l y  

c h a r a c t  e r i s t i c . C o lo n ie s  of  L. p a u c i r a d i a l e  o cc u r  

a t  a l l  l e v e l s  and form t h e  p r i n c i p a l  component of  th e  

c o r a l  r e e f  b e d s .  L. junceum makes a r a r e  ap p e a ra n c e  

h ig h  in  t h e  s e q u e n c e ,  t o g e t h e r  v / i th  a  l a r g e  d e n d r o id  

s p e c i e s  of  t h e  a f f i n a - p h i l l i p s i  g roup  ( see  p .  119 ) .
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The compound forms a r e  accompanied by l a r g e  numbers 

o f  s im p le  c o r a l s  which i n c l u d e  c a n i n i i d s ,  c l i s i o p h y l l i d s  

and c y a t h a x o n i i c i d s . D ibunophyl lum  s p .  o c c u rs  r a r e l y *  

Most groups o f  b ra c h io p o d s  a r e  r e p r e s e n t e d  bu t  

p ro b a b ly  th e  p u s t u l e s e  p r o d u c t i d s  and t h e  g i g a n t o -  

p r o d u c t i d s  a r e  t h e  most abundant*  Many o f  t h e  

g i g a n t o p r o d u c t i d s  a r e  n o t  s p e c i f i c a l l y  i d e n t i f i a b l e :  

f i n e - r i b b e d  l a t i s s i m o i d  forms which p o s s e s s  a t h i n  

s h e l l  and a narrow  v i s c e r a l  chamber may w e l l  be 

s p e c i e s  of  S e m ip la n u s , bu t  t h e  spec im ens  a r e  w i th o u t  

t r a c e  of c a r d i n a l  s p in e s  and do n o t  r e v e a l  i n t e r n a l  

f e a t u r e s *  In  o t h e r s  t h e  r i b b i n g  i s  d i s t i n c t l y  

c o a r s e r  a p p ro ach in g  t h e  e d e lb u r g e n s i s  ty p e  *

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

a r e  found cormnonly in  t h e  L# p a u c i r a d i a l e beds o f  

t h e  Sheemore g round  and t h i s  d i v i s i o n  a l s o  c o n t a i n s  

a bed  ¥ / i th  many specim ens of  t h e  b l a s t o i d  O rb i t  r e m i t  es 

d e r b i e n s i s  (G.B. S ow erby) .

Of t h e  a r t h r o p o d s ,  o s t r a c o d s  a r e  t h e  most comiiion 

r e p r e s e n t a t i v e s  b e in g  p r e s e n t  i n  most l i m e s t o n e s ;  and 

l o c a l l y  t h e r e  a r e  p o ck e ts  o f  t r i l o b i t e  r e m a in s .

T here  a re  o f t e n  s t r o n g  c o n c e n t r a t i o n s  o f  b ryozoan  

d e b r i s  i n c l u d i n g  many ty p e s  o f  t r e p o s to m e s  and 

c r y p t o s t o m e s .
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F o r a m l n i f e r a  a r e  se ldom  abundant  b u t  t h e r e  a r e  

r e p r e s e n t a t i v e s  of t h e  am m odisc ids , a r c h a e d i s c i d s , 

e r l a n d i i d s ,  p l e c t o g y r i d s  and t e t r a t a x i d s *  In 

a d d i t i o n  t h e r e  a r e  a few s c a t t e r e d  v e r y  l a r g e  

specimens hav ing  an a g g l u t i n a t e  w a l l  s t r u c t u r e *

(e) Z ona l  P o s i t i o n  

Dibunophyllum and L i t h o s t r o t i o n  j u n e eum c o n f i r m  

a D age f o r  t h e  G av e t  own L im estone Group, which  i s  

s u p p o r te d  by C aninophyl lum  a r c h i a c i  and t h e  abundance 

of L* p a u c i r a d i a l e  and t h e  c e r o i d  l i t h o s t r o t i o n t i d s  # 

The Group i s  o v e r l a i n  by s h a l e s  and hence  i t  i s  

h ig i i ly  p r o b a b le  t h a t  t h e  g r e a t e r  p a r t  b e lo n g s  to  t h e  

subzone .
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IX-. REEF LIl'ESTOWES

R eef l im e s to n e s  a r e  dev e lo ped  a t  d i f f e r e n t  

l e v e l s  i n  t h e  s u c c e s s i o n .  E x t e n s i v e  s h e e t  r e e f s ,  

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

t h e  m a s s iv e ,  c h e r t y ,  c r i n o i d a l  c a l c a r e n i t e s  o f  t h e  

Cavetown Lim estone Group, and in  t h e  up per  p a r t  o f  

t h e  B a l lym ore  Beds t h e r e  a r e  two s m a l l  p a t c h  r e e f s  

g i v i n g  r i s e  t o  low mounds o r  k n o l l s # These r e e f s  

a r e  a c c u m u la t io n s  dom inan t ly  o f  c a l c i t e - m u d s t o n e  

which show l i t t l e  o r  no r e c o g n i s a b l e  i n t e r n a l  

s t r u c t u r e  and c o n t a i n  o n ly  o c c a s i o n a l  p o c k e ts  o f  

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

p a u c i r a d i a l e  r e e f  which i s  a f o r e s t  o f  l a r g e  c o r a l  

c o l o n i e s  p r e s e r v e d  i n  p o s i t i o n  of  g ro w th .

(a) L i th o lo g y

( i )  B allym ore  B e d s . -

On t h e  Pls- ins o f  B oyle ,  a s m a l l  h i l l o c k  o f  

c a l c i t e - m u d s  to n e  i n t e r v e n e s  betv/een t h e  S y r in g o p o ra  

l im e s to n e s  and t h e  more a r g i l l a c e o u s  b ed s  above them, 

( s e e  p i .  1 5 ( a ) ) .  In  p r e s e n t  o u t c r o p  i t  m easures  

about  300 y a r d s  by  200 y a r d s  and i s  e lo n g a t e d  in  a 

n o r t h - s o u t h  d i r e c t i o n . E xposu res  a r e  p o o r  bu t  more 

t h a n  one l o c a l i t y  a t  t h e  n o r th e r n  end o f  t h e  mound 

(and  no t  f a r  above t h e  b ase )  r e v e a l s  bedded  r e e f  ro c k  

i n c l i n e d  a t  l e s s  t h a n  5 d e g ree s  * inw ards   ̂ tov/ards t h e
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r e e f  c e n t r e .  The r e g i o n a l  t e c t o n i c  i n c l i n a t i o n  

i s  i n  t h e  same g e n e r a l  d i r e c t i o n  and of t h e  same 

o r d e r ,  hence  t h e  r e e f  b ed s  a t  t h e s e  l o c a l i t i e s  v/ere 

p ro b a b ly  o r i g i n a l l y  d i s p o s e d  h o r i z o n t a l l y *

In  t h e  JamestoY/n o u t c r o p ,  n e a r  C loo n fad  House, 

a s m a l l  k n o l l  r i s e s  s h a r p l y  above p e a t  and g l a c i a l  

d r i f t .  Compared w i th  t h e  mound o f  t h e  P l a i n s  o f  

B oyle  i t  i s  p ro b a b ly  abou t  t w ic e  t h e  s i z e  and i s  

e lo n g a te d  in  t h e  d i r e c t i o n  of t h e  r e g i o n a l  s t r i k e *  

Exposures  a re  c o n f in e d  t o  t h e  n o r t h - w e s t  m argin  where 

bedded c a l c i t e - m u d s t o n e s  c rop  o u t .  The b ed d in g  

p la n e s  fo l lo w  t h e  s u r f a c e  to p o g ra p h y  and t h e  d ip s  

(a.t 15 t o  18 d e g r e e s )  a r e  s t e e p e r  t h a n  th o s e  o b s e rv e d  

in  any a d j a c e n t  e j iposures  of n o n - r e e f  l im e s to n e s *

The r e e f  p ro b a b ly  l i e s  w i t h i n  t h e  l i t h o s t r o t i o n t i d  

l im e s to n e s  a t  t h e  to p  o f  t h e  B al lym ore  seq u e n ce .

These may w e l l  be t r u e  r e e f  k n o l l s  ( in  t h e  s e n s e  

of Tiddeman 1890) a l th o u g h  i t  canno t  be d e m o n s t r a t e d  

c o n c l u s i v e l y  t h a t  t h e y  ac cu m u la ted  p r e c i s e l y  i n  t h e  

roanner o r i g i n a l l y  e n v is a g e d  by h im .

( i i )  Cavetovm Group.

The te rm  s h e e t  r e e f  has  been  employed f o r  t h e  

b r y o z o a n - r i c h  r e e f  o f  Benbulben in  t h e  S l ig o  s y n c l i n e  

( s ee  d i s c u s s i o n  of  Oswald 1955 and George 1953, p .  72 ) 

i t  i s  d e s c r i b e d  as n o t  h a v in g  an a b r u p t  k n o l l  fo rm
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8Jid b ehav ing  as an enormous i n t e r l e a v e d  l e n t i c l e  i n  

t h e  m id s t  o f  bedded o r g a n i c - d e t r i t a l  l i m e s t o n e s .

W hile  t h e  G a r r i c k  r e e f s  a r e  n o t  i n v a r i a b l y  r i c h  in  

b ryo zoa  t h i s  d e s c r i p t i o n  i s  o th e r w is e  a p p l i c a b l e  

t o  them .

The deg ree  of  s t r a t i f i c a t i o n  in  t h e  s h e e t  r e e f s  

i s  v a r i a b l e :  i n  p l a c e s  t h e  l im e s to n e  i s  d i s t i n c t l y

bedded  w i th  i n d i v i d u a l  beds  o f t e n  exceed ing  4 f t .  

i n  t h i c k n e s s  and m a in t a in in g  r e a s o n a b l y  c o n s t a n t  

p r o p o r t i o n s  when t r a c e d  in  t h e  d i r e c t i o n s  o f  d ip  

and s t r i k e ;  b u t  in  o t h e r s  i t  i s  m a s s iv e ,  unbedded 

(o r  o b s c u r e ly  bedded) and r e v e a l s  o n ly  s p a r s e l y  

d i s t r i b u t e d  i n d e t e r m i n a t e  p la n e s  which a r e  im p e rs i s t e n t  

in  e x t e n t  and d i s p l a y  l i t t l e  c o n s i s t e n c y  i n  d i r e c t i o n  

and i n c l i n a t i o n .  Bedding a p p e a r s  to  be most 

pronounced  n e a r  a r e e f  b a s e .

The r e e f s  do not  g iv e  r i s e  t o  any d i s t i n c t i v e  

to p o g r a p h ic  f e a t u r e s  but  o f t e n  o u tc ro p  i n  a s e r i e s  

of  low s c r u b - c l a d  mounds which  may be d i s c r e t e  o r  

c o n t i n u o u s .  These  mounds a r e  n o t  of s e d im e n ta ry  

o r i g i n  however s i n c e ,  when t h e  l im e s to n e s  a r e  

s t r a t i f i e d ,  th e y  a r e  seen  t o  be  t r a v e r s e d  by t h e  

bedding p l a n e s .

For t h e  most p a r t  t h e  r e e f s  c o n s i s t  o f  ex t re m e ly  

f i n e - g r a i n e d  c a l c i t e - m u d s t o n e  or  *p o rc e l la n o u s *  

l im e s to n e  which i n  a f r e s h  s u r f a c e  i s  u s u a l l y  dove-
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g re y  (b u t  no t  i n f r e q u e n t l y  d a r k - g r e y )  and which 

v /ea the rs  w i t h  a m i lk y -v /h i te  sk in *  C l e a r  c r y s t a l l i n e  

c a l c i t e ,  i n  t h e  fo rm  o f  i r r e g u l a r  p a t c h e s  or  a 

r e t i c u l u m  of t h i n  r a m i f y i n g  v e i n s ,  i s  o f t e n  a s s o c i a t e d  

and c r i n o i d a l  d e b r i s  i s  p r e s e n t  in  v a r y i n g  c o n c e n t r a t i o n s .

In  p l a c e s  t h e  ro c k  i s  crowded v / i th  Bryozoa 

fo rm in g  (as a t  Benbulben) a b ryozoan  r e e f . The l a c y  

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

t h e y  l i e  in  ap p rox im a te  p a r a l l a l i s m  w i t h  t h e  b e d d in g  

p l a n e s .  T /ea th e red -o u t  d o l o m i t i z e d  c o l o n i e s  o f t e n  

im par t  a honeycomb ap p e a ra n c e  t o  t h e  r e e f  r o c k ,  

e s p e c i a l l y  i f  t h e i r  o r i e n t a t i o n  i s  somewhat i r r e g u l a r .

Under th e  m ic ro sco p e  t y p i c a l  r e e f  l i m e s to n e  i s  

seen  to  be composed l a r g e l y  o f  sub -o paq ue  c a l c i t  e-mud 

t h a t  h as  undergone  s t r o n g  d i a g e n e t i c  r e c r y s t a l l i s a t i o n .

I t  u s u a l l y  c o n t a i n s  s u b o r d i n a t e  q u a n t i t i e s  o f  

o rg a n ic  d e b r i s  i n c l u d i n g  c r i n o i d  rem a in s  ( o f t e n  

u n a b r a d e d ) ,  f r a g m e n ts  of  b ra c h io p o d s  and m o l l u s c s ,  

o s t r a c o d  s h e l l s ,  f o r a m i n i f e r s  and c a l c i s p h e r e s .

T here  a r e  v e in s  o f  c o a r s e l y  r e c r y s t a l l i s e d  p l a t y  

c a l c i t e  and o c c a s i o n a l l y  e u h e d ra l  c r y s t a l s  o f  

seco nd a ry  q u a r t z  and p y r i t e .

(b) R e l a t i o n  w i t h  t h e  e n c l o s i n g  l im e s to n e s  

E xposu res  a r e  to o  poor  t o  d e te r m in e  c o n c l u s i v e l y  

t h e  r e l a t i o n s h i p  between t h e  r e e f  l im e s to n e s  and t h e
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bedded  c l a s t i c  l i m e s to n e s  which u n d e r l i e ,  o v e r l i e  

and f l a n k  them*

The b a s e  of  a  r e e f  i s  seen i n  a  sm a l l  q u a r r y  

a t  K e s h c a r r ig a n  where a  few f e e t  o f  r e e f  l im e s to n e  

a r e  p r e s e r v e d  r e s t i n g  s h a r p l y  on da rk  c r i n o i d a l  

l im e s to n e s  v / i th  many t h i n  t a b u l a r  n o d u le s  of  c h e r t  

(see  p l * 1 5 ( b ) ) .  TThen t r a c e d  tow ards  t h e  c o n t a c t  

t h e  bedded  n o n - r e e f  l im e s to n e s  become g r a d u a l l y  

f i n e - g r a i n e d  and p a l e - g r e y  i n  c o lo u r  w h i l e  t h e  c h e r t  

n o d u le s  d i s a p p e a r ;  n e v e r t h e l e s s  a  c l e a r l y  d e f i n e d ,  

d i s t i n c t l y  i r r e g u l a r ,  p h y s i c a l  b reak  always s e p a r a t e s  

t h e s e  beds from  t h e  c a l c i t e - m u d s t o ne o f  t h e  r e e f  

p ro p e r  and t h e  j u n c t i o n  a p p e a rs  a b ru p t  i f  n o t  

d i s  confo rm able  * This  r e l a t i o n s h i p  compares v / i th  

t h a t  a t  t h e  b a se  o f  t h e  H a l l  H i l l  (Bov/land) r e e f  

d e s c r i b e d  by Black (1953, p p . 347-8 )*  A few f e e t  

above th e  j u n c t i o n  t h e r e  i s  an i s o l a t e d  exposu re  

in  r e e f  b r e c c i a .

R ecent  e x c a v a t io n  i n  C a r r ic k b a u n  q u a r ry  n e a r  

Drumshanbo has exposed v e ry  i m p e r f e c t l y  a  p a s sa g e  

between r e e f  and an o v e r l y i n g  development o f  impure 

bedded l i m e s t o n e s .  The t r u e  r e e f  r o c k ,  o f  which 

o n ly  a few f e e t  a r e  s e e n ,  i s  unbedded and r i c h l y  

f o s s i l i f e r o u s  w i th  much c o a r s e  c r i n o i d a l  d e b r i s .

In  upward s u c c e s s io n  t h e r e  i s  an i n c r e a s e  in  t h i s
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d e t r i t u s ,  v/hich w i t h  d eep en in g  c o l o u r ,  c a u s e s  t h e  

r e e f  l i m e s to n e  t o  g r a d u a l l y  l o s e  i t s  i d e n t i t y  and 

pass  i n t o  w e l l - h e d d e d ,  d a r k ,  n o n - r e e f  l i m e s t o n e s .

These a t t a i n  a t h i c k n e s s  of abou t  30 f t .  Impure 

c a l c i t  e -m udstones  p re d o m in a te  b u t  e l o n g a t e  l e n s e s  

of c o a r s e l y  f r a g m e n t a l  c r i n o i d  l i m e s to n e s  a r e  

d e v e lo p e d  and c o n t a i n  n e s t s  o f  p r o d u c t i d  and s p i r i f e r i d  

b r a c h i o p o d s .  These a r e  succeeded  by more t h i n - b e d d e d ,  

f i n e - g r a i n e d ,  impure and p y r i t o u s ,  p l a t y  l i m e s to n e s  

v / i th  t h i n  s h a l e  p a r t i n g s  which  r e a c h  a s l i ^ t l y  g r e a t e r  

th ick  n e s s  . I n  t h e  beds im m edia te ly  su cc eed in g  t h e  

r e c o g n i z a b l e  r e e f  l im e s to n e  t h e  d ip  i s  about 60 d e g re e s  

bu t  t h i s  d e c r e a s e s  in t h e  h i g h e r  n o n - r e e f  beds to  n o t  

more t h a n  30 d e g r e e s .  I t  may w e l l  be t h e r e f o r e  

t h a t  a d e p o s i t i o n a l  component of d i p  i s  t o  be 

r e c o g n i s e d  b u t  t h e  c l o s e  p ro x im i ty  o f  t h e  Curlew 

M ountains f a u l t  t o  t h e  zone o f  s t e e p e s t  d ip s  ( t h e  

q u a r ry  l i e s  on t h e  downthrown s i d e  and t h e  e f f e c t i v e  

d i s p la c e m e n t  exceeds 2000 f t )  may p r o v i d e  a t e c t o n i c  

e x p l a n a t i o n  f o r  t h e  c o m p a r a t iv e ly  sudden c h a n g e .

There  i s  nowhere exposed a l a t e r a l  p a s s a g e  from  

r e e f  to  n o n - r e e f  l im e s to n e  of  t h e  k i n d  d e s c r i b e d  by 

Osv/ald (1955 , p .  178) bu t  a t  L i s c a r b a n ,  3 m i le s  e a s t  

o f  Drumshanbo, t h i n  beds of  r e e f  ro c k  v / i th  t h e  

c h a r a c t e r i s t i c  f a u n a l  assem blage  i n o s c u l a t e  w i t h  beds 

of  m a ss iv e  c r i n o i d a l  l im e s to n e  c o n t a i n i n g  t h e  f o s s i l s
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t y p l c a l  o f  t h e  Gavetown s u i t e *  T r a n s i t i o n  from  

c a l c i t e - m u d s t o n e  t o  c r i n o i d a l  c a l c a r e n i t e  i s  u s u a l l y  

a b ru p t  b u t , l e s s  commonly, t h e r e  i s  a  g r a d u a l  change 

as c r i n o i d  d e t r i t u s  i n c r e a s e s *  The r e s u l t a n t  c l a s t i c  

l im e s to n e s  a r e  l i t h o l o g i e a l l y  i n d i s t i n g u i s h a b l e  f rom  

t h o s e  a t  c o n s i d e r a b l y  lower and h i g h e r  l e v e l s  in  t h e  

Cavetovm Group s i n c e  o c c a s i o n a l l y  t h e y  c a r r y  c h e r t  

n o d u l e s ,  a r e  s e p a r a t e d  by t h i n  s h a l e  v/isps and a r e  

s u b j e c t  t o  s e v e re  secondary  d o l o m i t i z a t i o n .

(c) C o n d i t io n s  of  D e p o s i t i o n

A ccum ula tion  on t h e  muddy bo t tom s  of  l o c a l  s w e l l s  

which a r o s e  on t h e  s e a  bed  p ro b a b ly  ac co u n ts  f o r  t h e  

s m a l l  p a t c h  r e e f s  of t h e  B allym ore  Beds b u t  t h e  

t h i c k e r  and more w id e sp re a d  r e e f s  of  t h e  Cavetown 

Group p o i n t  to  t h e  e x i s t e n c e  f o r  more l e n g th y  p e r io d s  

o f  c o n d i t i o n s  a p p r o p r i a t e  f o r  r e e f  fo rm a t io n  and 

s u g g e s t  a more e x t e n s i v e  s h a l lo w in g .  George (1953, 

p .  72) has  s u g g e s te d  t h a t  t h e  Ox Mountains a n t i c l i n e ,  

a c t i v e l y  r i s i n g  d u r in g  Avonian s e d i m e n t a t i o n ,  may have 

c o n t r i b u t e d  to  t h e  developm ent of t h e  p e c u l i a r  r e e f -  

fo rm ing  c o n d i t i o n s  i n  t h e  S l ig o  a r e a ;  and ,  from  t h e  

manner in  which t h e  r e e f s  a r e  d i s t r i b u t e d  on b o th  

f l a n k s  o f  th e  Curlew M ountains a n t i c l i n e ,  i t  might 

be i n f e r r e d  t h a t  t h i s  a x i s  e x e r t e d  a com parable  

i n f l u e n c e •

W i th in  t h e  r e e f  rock  t h e r e  i s  no r e c o g n i s a b l e
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o rg a n ism  (o r  group of  organisms.) p r e s e n t  in  s u f f i c i e n t  

numbers to  have im p a r te d  any r i g i d i t y  t o  t h e  r e e f  

s t r u c t u r e s .  L o c a l ly  t h e  e n c r u s t i n g  b ryo zo ans  may 

have  been t h e  frame b u i l d e r s  b u t  th ey  a r e  n o t  

i n v a r i a b l y  p r e s e n t  - -  in d e e d  l o c a l l y  t h e y  a r e  seen  

t o  be s t r o n g l y  d ev e lo p ed  in  narrow  bands (a f o o t  

or  tw‘o in  t h i c k n e s s )  in  t h e  m id s t  of m a s s iv e ,  

a p p a r e n t l y  u n f o s s i l i f e r o u s  r e e f  l i m e s to n e ,  and 

d o u b t l e s s  were  s u s c e p t i b l e  t o  m inor  changes i n  

e n v i ro n m e n ta l  c o n d i t i o n s .  Compared v / i th  t h e  

*p o r c e l l a n o u s Î l im e s to n e s  o f  t h e  Oakport Group, 

t h e  r e e f  l i m e s t o n e ,  i n  t h i n  s e c t i o n ,  f a i l s  t o  r e v e a l  

any s t r o n g l y  d ev e lo p e d  : m o t t l i n g   ̂ o r  » c l o t t i n g  »

( a l th o u g h  in  some l im e s to n e s  i t  i s  i n c i p i e n t )  t h a t  

might h i n t  a t  a l g a l  o r i g i n ,  and t h e r e  i s  c e r t a i n l y  

no r e c o g n i s a b l e  a l g a l  t i s s u e .  The problem  i s  e q u a l ly  

a c u te  i n  t h e  r e e f s  o f  t h e  E n g l i s h  M id lan d s ,  where  in  

c e r t a i n  c a s e s ,  such as t h e  u p p e r  r e e f  l im e s to n e  in  

t h e  M an ifo ld  V a l l e y  ( p r e n t i c e  1951, pp .  1 9 0 -1 ) ,  A lgae  

c l e a r l y  f u n c t i o n e d  as f r a m e - b u i l d e r s  #but i n  o t h e r s  as 

in  t h e  C a r r i c k  r e e f s  a r e c o g n i s a b l e  o rg a n ic  s o u r c e  i s  n o t  

e v i d e n t .  D i r e c t  ch em ica l  p r e c i p i t a t i o n  f rom  s e a  

w a t e r  s a t u r a t e d  i n  c a lc iu m  c a r b o n a t e  h a s  th e n  been 

g e n e r a l l y  ( though  c o n j e c t u r a l l y ) invoked  f o r  an 

e x p l a n a t i o n .
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(d) F a u n a l  Assemblages 

P r o d u c t i d  b r a c h io p o d s  a r e  t h e  most abundant  

f o s s i l s  i n  t h e  p a t c h  r e e f  o f  th e  P l a i n s  o f  Boyle  b u t  

t h e r e  a r e  a l s o  many c ry p to s to m a to u s  b ryozoans*

M olluscs  a r e  r e p r e s e n t e d  by p a c t  en id s  and Eu omphalu s 

sp*

At C lo on fad  House t h e  r e e f  c o n t a i n s  t h e  u n u s u a l  

a s s o c i a t i o n  of many c o lo n ie s  o f  L i t h o s t r o t  ion  

p a u c i r a d i a l e  and c a m a r o t o e c h i i d s •

The s h e e t  r e e f s  o f  t h e  Cavetovm Group formed an 

e c o l o g i c a l  n i c h e  e s p e c i a l l y  f a v o u r a b l e  t o  b ry o zo an s  

and b r a c h i o p o d s •

I n  t h e  b ryozoan  r e e f s  f e n e s t r e l l i n i d  c ry p to s to m es  

a r e  most common b u t  t h e r e  a r e  a l s o  many k in d s  of 

d e l i c a t e  t r e p o s to m e s  among which I c h t h y o r a c h i s  s p * , 

P ty lo p o r a  s p .  and S y n o c la d ia  s p .  a r e  p ro m in e n t .

The b ra ch io p o d s  t e n d  t o  occu r  i n  r e l a t i v e l y  

r i c h  p o c k e t s :  t h e y  a r e  o f t e n  u n d e r s i z e d  and some,

n o t a b l y  s p i r i f e r i d s ,  a r e  defo rm ed .  The r h y n c h o n e l l i d s  

C am aro toech ia  p leu rod on  and Pugnax pugnus a r e  p e rh ap s  

t h e  most common. They a r e  c l o s e l y  fo l lo v /ed  by t h e  

a t h y r i d s  and by s p e c ie s  o f  B r a c h y t h y r i s , Mart i n i a  

( i n c l u d i n g  a s t r o n g l y  p l i c a t e  form  common in  t h e  

E l b o l t o n  k n o l l  o f  t h e  Cracoe d i s t r i c t )  and S p i r i f  e r . 

Among t h e  p r o d u c t i d s  s p e c ie s  o f  P l i c a t i f e r a  a r e
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r e l a t i v e l y  abundant* G i g a n t e i d  specim ens of 

S c h iz o p h o r i a  r e s u p i n a t a  ( o f t e n  a s c r i b e d  to  S .  g i g a n t e a  

Demane t , b u t  see Bond 1941, p .  290) may be c o l l e c t e d  

a t  C a r r ic k b a u n  q u a r r y .  A f u l l  l i s t  o f  t h e  b r a c h io p o d s  

(and c o r a l s )  i s  g iven  on pp* 8 5 -9 2 .

C o ra l s  occu r  r a r e l y  and a r e  u s u a l l y  c o n f in e d  to  

t h e  b e t t e r  s t r a t i f i e d  lower p a r t  o f  t h e  r e e f s *  They 

i n c l u d e  Amplexus c o r a l l o i d e s  and o t h e r  s o l i t a r y  

ru g o s e  forms (some o f  which a r e  c o m u te ) - ,  L i t h o s t r o t i o n  

p a u c i r a d i a l e , and o c c a s i o n a l  n i i c h e l i n i i d  and 

s y r i n g o p o r i d  t a b u l a t e s *

Among t h e  m o l lu sc s  t h e  many and v a r i e d  s p e c i e s

o f  P e c te n  a r e  w o r thy  of n o t e  and t h e r e  a r e  o c c a s i o n a l

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

Of th e  a r t l i r o p o d s ,  o s t r a c o d  s h e l l s  a r e  seen in

most t h i n  s e c t i o n s  a l th o u g h  t h e y  a r e  n e v e r  abundan t

(compare t h e  c a l c i t e - m u d s t o n e s  of  th e  Oakport Group 

p p .  2 7 -29 )  and t h e r e  a r e  a l s o  o c c a s i o n a l  p o c k e ts  o f  

f r a g m e n te d  t r i l o b i t e  r e m a in s .

S c a t t e r e d  p l e c t o g y r i d  f o r a m i n i f e r s  a r e  p r e s e n t  # 

S in c e  th e  s t a n d a r d  c o r a l - b r a c h i o p o d  fa u n a  i s  

a b s e n t ,  t h e  z o n a l  age of th e  assem blage  fou n d  i n  t h e  

r e e f s  i s  u n c e r t a i n *
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X* AŒiAGRAHIA SHALES

At t h e  to p  of  t h e  Cavetown L im estone Group a  

fu n d a m e n ta l  change in  t h e  environm ent o f  s e d i m e n t a t i o n  

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

from  t h e  c a l c a r e o u s  t o  t h e  s h a l e  f a c i e s .  The 

r e s u l t a n t  s t r a t a  - -  t h e  A ghagran ia  S h a le s  - -  a r e  q u i t e  

u n l i k e  any development a t  lower h o r i z o n s  in  t h e  

C a r b o n i f e r o u s  s u c c e s s i o n .  P a d g e t t s  work (1953) on 

C u i lc a g h  has  shown t h e  i n a p p r o p r i a t e n e s s  of  t h e  te rm  

*Yoredale* f o r  t h e s e  b e d s ,  t o  w hich  George (1953, p . 72) 

and Oswald (1955, p .  179) have a l r e a d y  drav/n a t t e n t i o n .

(a) L i th o lo g y  

The lower r e a c h e s  of t h e  A ghagran ia  R i v e r ,  

n o r t h - e a s t  o f  Drumshanbo, o f f e r s  t h e  most s a t i s f a c t o r y  

exposu res  in  t h e  uppermost beds o f  t h e  c a l c a r e o u s  

sequence  and i n  t h e  o v e r l y i n g  g o n i a t i t  e - b e a r i n g  s h a l e s .  

The s e c t i o n  i s  in c o m p le te  and numerous s h o r t  b r e a k s , 

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

(and p o s s i b l y  a l s o  mi.nor  f a u l t s )  in  t h e  in co m p e ten t  

b e d s ,  have  p r e v e n t e d  a c c u r a t e  d e t e r m i n a t i o n  o f  

t h i c k n e s s e s .  The s u c c e s s io n  r e a d s  as fo l lo w s  :
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Appro x lm a te  

t h i c k n e s s  
in  f e e t

10. B lack  s h a l e s  w i th  i n t e r c a l a t e d
n o d u l a r  c a l c a r e o u s  m u d s to n es .  R ic h ly  
f o s s i l i f e r o u s  w i th  many c r u s h e d  
g o n i a t i t  es i n c l u d i n g  G o n i a t i t es 
g r a n o s u 8 P o r t l o c k  and S u d e t i c  e r a s  s p . ,
moTIuscs" and b r a c h i o p o d s . , , . ' .............................  15 (p lu s )

9 .  H ard ,  w e l l - j o i n t ed, f i n e - g r a i n e d  
l im e s to n e s  ( i n c l u d i n g  impure 
c a l c i t e - m u d s t o n e s ) and c a l c a r e o u s
s h a l e s  w i th  many b r a c h i o p o d s .................. ». . . .  c .45

8 . A l t e r n a t i n g  bedded c h e r t s  and t h i n ,  
p a l e  o r  p u r p l e ,  d e c a l c i f i e d
l i m e s t o n e s ....................................................................... 40

7 .  H ard ,  w e l l - j o i n t e d ,  impure c a l c i t e -  
m udstones h ig h ly  a r g i l l a c e o u s  
l im e s to n e s  and c a l c a r e o u s  s h a l e s ,  
s h a l e  i n c r e a s i n g  a t  t h e  e x p e n s e  o f  
l im e s to n e  i n  upward s u c c e s s i o n .
R i c h ly  f o s s i l i f e r o u s  w i th  g o n i a t i t es 
i n c l u d i n g  (? )G o n i a t i t es f a l c a t u s
R o e n e r ,  m o l lu sc s  and b r a c h io p o d s     c .150

6 .  L i g h t - C O l o u r e d ,  m icaceous  s h a l e s  v / i th  
t h i n  r i b s  of  to u g h ,  b lo c k y ,  f i n e ­
g r a i n e d ,  g reen  s a n d s t o n e ............  . . . . . . . . .  15

5 .  M ass ive ,  g re y  and p a l e - g r e e n  s a n d s to n e s
v / i th  a brown v / e a t h e r i n g - c r u s t ................... .. 6

A ghagran ia  B r id g e

Dank, impure c a l c i t e - m u d s t o n e s  and 
n o d u l a r  c a l c a r e o u s  mudstones v / i th  
o c c a s i o n a l  n o d u le s  and bands o f  c h e r t ,  
a l t e r n a t i n g  v / i th  d a rk  s h a l e s .  B a s a l l y  
t h e r e  a r e  d ev e lo p ed  t h i n  bands of f i n e ,  
com pact,  n iagnesian l im e s to n e  ( cem ent- 
s t o n e s ) ,  brown, g r a n u l a r  d o l o m i t e s ,  
d o l o m i t i z e d  c r i n o i d a l  l im e s to n e s  and 
d e c a l c i f i e d  l im e s to n e s  w i th  s c a t t e r e d ,  
i r r e g u l a r l y - s h a p e d ,  c h e r t  n o d u l e s .
I r o n s t o n e  n odu les  occu r  o c c a s i o n a l l y  
i n  t h e  s h a l e s  and w a v e l l i t e  i s  t h i n l y  
d ev e lo p e d  a lo n g  c e r t a i n  b e d d in g  p l a n e s .
The beds d i s p l a y  a s e r i e s  o f  g e n t l e  
f o l d s .  They c o n ta in  s c a t t e r e d
b r a c h i o p o d s ............ ..................................................... .. . c . 150
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t h i c k n e s s  

i n  f e e t
3* L i g h t - g r e y  l i m e s t o n e s ,  f o r  t h e  most 

p a r t  c a l c i t e - m u d s t o n e s  b u t  v a r y in g  
t o  f i n e - g r a i n e d  c r i n o i d a l  c a l c a r e n ­
i t e s  w i t h  o c c a s i o n a l  d o lo m i t i c  beds 
and t h i n  s h a l e  p a r t i n g s .  At c e r t a i n  
l e v e l s  t h e  c a l c i t e - m u d s t o n e s  a r e  
d i s t i n c t i v e l y  banded w h i l e  a t  o t h e r s  
t h e y  have a n o d u la r  h a b i t  w i th  n o d u le s  
o f  p u r e  l im e s to n e  embedded in  a m a t r i x  
of c a l c a r e o u s  mud. The development 
o f  c h e r t  i s  v a r i a b l e :  i n  many of  t h e
u p p e r  beds i t  i s  a b s e n t ,  i n  low er  beds 
i t  i s  p r e s e n t  as  t h i n  n o d u l a r  bands o r  
as d i s c r e t e  n o d u le s  and in  t h e  lov /es t  
beds  i t  i s  f i n e l y  and u n i fo rm ly  d i s ­
t r i b u t e d  th r o u g h o u t .  These  beds c o n t a i n  
compound c o r a l s  a.nd r a i ’e f r a g m e n t a l  
b r a c h i o p o d s .  They a r e  r e l a t i v e l y  
h a r d  and form a s e r i e s  of  w a t e r f a l l s ♦ • • . . .  . c .80

2 .  Unbedded, r u s t y ,  d e c a l c i f i e d  l im e s to n e s  
w i t h  abundant s m a l l  a n g u l a r  f r a g m e n ts  
of  c h e r t  u n i fo rm ly  d i s t r i b u t e d .
O c c a s io n a l  b ra c h io p o d  f rag ^ ien ts
o ccu r      ...............................................          30

1 .  P a le  o r  r u s t y  d e c a l c i f i e d  l im e s to n e s  
( r o t t e n s t o n e s ) w i th  bedded ,  n o d u l a r  
and f r a g m e n t a l  c h e r t  p ro b a b ly  compos­
in g  50 per  c e n t  of  t h e  r o c k ,  and 
o c c a s i o n a l  t h i n  seams o f  w h i t e  c l a y .
R are  f o s s i l  f ragm en ts  a re  f o u n d . ..........................   25

O ther  o u tc ro p s  in  t h e  s h a l e s  a r e  r e l a t i v e l y  un im por­

t a n t  : a p a r t  from a c o n t in u o u s  s t r i k e  s e c t i o n  i n  an

unnamed s t r e a m  a lo n g  th e  b a s e  o f  S l i e v e  A n i e r in  (a  

t r i b u t a r y  o f  t h e  A ghagran ia  R iv e r )  t h e y  c o n s i s t  of 

s m a l l  d i s c o n n e c te d  exposures  l i m i t  ed to  s t r e a m  

c h a n n e l s •

(b) F a u n a l  Assemblages 

The uppermost  ( d e s c r ib e d )  s h a l e  b ed s  o f  t h e  

A g hag ran ia  sequence  c o n t a i n  a r i c h  and v a r i e d  f a u n a .  

At c e r t a i n  l e v e l s  G o n i a t i t es g ra n o su s  i s  common, t h e
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spec im ens d i s p l a y i n g  th e  c l o s e l y  pack ed ,  bead ed ,  

s p i r a l  l i r a e  and f i n e ,  i n t e r m e d i a t e  t r a n s v e r s a l s .

I n  many however t h e  m in u te  t u b e r c l e s  a r e  no t  

p r e s e r v e d  and th e  s p i r a l  s t r i a t i o n s  ap p ea r  smooth 

so t h a t  t h e  s h e l l s  a re  s u p e r f i c i a l l y  l i k e  h e o g l y p h i o c e r a s ♦ 

They a r e  a s s o c i a t e d  w i t h  abundant S u d e t i c e r a s  spp and 

o c c a s i o n a l  specimens of  D im orphoceras  s p .  The g o n i a t i t e s  

a r e  fo u n d  w i th  many k in d s  of  m o l lu s c s  which i n c l u d e  

Po s i d o n i a  membranacea I.PCoy, Du n b ar  e l l  a s p p . ,  

C h a e n o c a r d io l a s p . , Eup hem ites s p .  and th e  p l e u r o t o m a r i i d  

Gla b ro c in g u lu m  s p .  B rach iopods  a re  r e p r e s e n t e d  by 

B a r t i n i a  s p .  and t h e  mud-dw e l  l i n g  r h y n c h o n e l l i d  

L e io rh y n c h o id e s  |L e i o r h y n c h u s p . , c o r a l s  by  t h e  s m a l l  

' Emmonsid p a r a s i t i c a , and n a u t i l o i d s  by abundant 

o r t h o c o n e s .

The t h i c k  development of impure c a l c i t e - m u d s t o n e s  

and c a l c a r e o u s  s h a l e s  above th e  A g h ag ran ia  B r id g e  sand ­

s to n e s  c o n t a i n  f ra g m e n ta ry  g o n i a t i t e s ,  p ro b a b ly  Go n i a t i t e s  

f a l c a t u s  ( r e s e m b l in g  a form c a l l e d  G. a f f .  f a l c a t u s  by 

Padget  from  C u i lc a g h )  and ( ? ) P r o n o r i t e s , which a r e  

a s s o c i a t e d  w i th  coirmion spec im ens of  Pos ido  n i a be che r  i  

Bronn, D u n b a r e l l a  s p p . ,  c o i l e d  g a s t r o p o d s ,  s t r a i g h t  

n a u t i l o i d s ,  and t h e  b ra ch io p o d s  E o m a r g in i f e r a  

t i s s i n g t o n e n s i s , P ro d u c tu s s p . ,  H a r t i n i a  s p .  and 

O rb ic u lo id e a  s p .  P l a n t s  a l s o  o c c u r .
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Lov;er beds i n  t h e  sequ ence  a r e  poor  in  f o s s i l  

r e m a in s .  The m a s s iv e ,  l i g h t - g r e y  l i m e s to n e s  c o n t a i n  

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

r o t t e n s t o n e s  c a r r y  o c c a s i o n a l  c o m u t e  s o l i t a r y  c o r a l s ,  

b roken  b ra c h io p o d  s h e l l s  ( p r o d u c t id s  and s p i r i f e r i d s )  

and c ry p to s to m a to u s  b r y o z o a n s .

(c) Age R e l a t i o n s h i p s

The a s s o c i a t i o n  o f  G* g ra n o su s  and S u d e t i c e r a s  s p p . 

s u p p o r t e d  by P .  membranacea, con f irm s  t h a t  t h e  u p p e r ­

most s h a l e s  be long  t o  t h e  u pp er  B o l l a n d i a n  (Pg) and 

s u g g e s t s  t h a t  t h e y  can be a l l o c a t e d  t o  t h e  lov/est 

subzone Pg^^.

Abundant P .  b e c h e r i  i n d i c a t e s  a lov/er B o l la n d ia n  

( ï^ l)age f o r  th e  u n d e r ly i n g  beds and i s  s u p p o r t e d  by 

t h e  p ro b a b le  p re s e n c e  of f a l c a t u s , v/hich i s  t h e

in d e x  f o s s i l  o f  t h e  P^-p subzone ,  and by S o m a r g i n i f e r a 

t i s s i n g t o n e n s i s , a c h a r a c t e r i s t i c  Dg- Dg subzone 

b ra c h io p o d .

I t  i s  d i f f i c u l t  to  d a t e  th e  lower p a r t  o f  t h e  

A ghagran ia  s u c c e s s i o n  s i n c e  t h e r e  i s  a d e a r t h  of f o s s i l s .  

C o n ce iv ab ly  t h e  s a n d s to n e s  and t h e  u n d e r ly in g  impure 

l im e s to n e s  w i t h  s h a l e s  b e lo n g  to  t h e  c r e n i s t r i a  

subzone ( P g ^ ) , and t h e  l i g h t - g r e y  l im e s to n e s  and lo w es t  

s t r a t a ,  such f o s s i l s  as  t h e y  c o n t a i n  b e in g  common i n  

t h e  Cavetov/n Group, might be i n c l u d e d  in  t h a t  Group 

and a s c r i b e d  to  th e  Upper Gracoean  (8 2 =^%) •
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X I .  FOSSIL LISTS

The f o l l o w i n g  l i s t s  r e c o r d  t h e  g e n e ra  and 

s p e c i e s  of c o r a l s  and b ra c h io p o d s  c o l l e c t e d  p e r s o n a l l y  

from  t h e  ro ck s  of  t h e  G a r r i c k  s y n c l i n e  and summarise 

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

The columns a r e  numbered as f o l l o w s  :

1 .  Rockingham S ands tone  Group

2 .  K i lb ry a n  L im estone

3 .  Oakport L im estone  Group

4 ,  B a l lym ore  Beds i n c l u d i n g  s m a l l  
p a t c h  r e e f s

5 .  Croghan L im estone  Group

6 . Cavetown L im estone Group

7 .  Cavetown r e e f  l im e s to n e s

8 . A ghagran ia  S h a le s
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(a) C o ra l s
1 2 3 4 5 6 7 8

A ulopora  s p , x

C h a e te t e s  d e p r e s sus  (F leming) x

Gladochonus c r a s s u s  (LI*Coy ) ( s ee  x x
H i l l  and Smyth 1937)

* Emmonsia  ̂ p a r a s i t i c a  ( P h i l l i p s )  x  x

IT ic h e l in i a  c f .  f a v o s a (C o ld fu s s )  x

-------------  megastoma ( P h i l l i p s )  x  x

  t e n u i s e p t a  ( P h i l l i p s )  x  x  x x x  x

(? )  P a l a e a c i s  s p .  x

S y r in g o p o ra  g e n i c u l a t a  P h i l l i p s  x x  x

 ------------  o f .  ram ulosa  C o ld fuss  x x

------------- o f .  r e t i c u l a t a  C o ld fu s s  x  x

------------------- s p p .  X

Amplexus c o r a l l o i d e s J .  Sowerby x x

A nip lex izaphrent  i s  e n n i s k i l l e n i  x x x  x
” ("Ëdv/ards and Haime ) and v a r s  ,

C la v ip h y l lu m  s p .  x

F a s c i c u lo p h y l lu m  densum ( C a r r u t h e r s )  x x

------------o n ia l iu s i  (Edwards and Haime) x x

H ap s ip h y l lu m  k o n in c k l  (Bdwards and x x
Haime] and v a r s

Z a p h r e n t i t  es d e l a n o u e i  (Edwards and x  x
Ha'inie) and s i m i l a r  forms

C y a th a x o n i i c id s  x  x x x  x x  x

C a n in i a  c o m u c o p ia e  k l i c h e l in  x  x
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1 2 3 4 5 6 7 8

-----s u b i b i c i n a  IB Coy x x x
^C a n i n i a  ̂ s p .  ( l a r g e  aitiplexoid x x

f o m )

G an in  ophy Hum a r c h i a c i  (Edwards
and Haime Y 
pp .  458-67)
and Haimej ( see  Lewis 1929, x

------------- a f f  . p a tu lu m  (M ich e l in )
(see  p . 1171 X

------------- o f .  pdtu lum  (see  Leivis x
1927, p 1 .T 6 , f  ig s  . 4 a -b  and p .  119)

S ip h o n o p h y l l i a  b e n b u rb e n s i s  (Lewis) x  x x
and r e l a t e d  forms

------------c y l i n d r i c a  (S c o u le r )  x  x  x

----------- o f .  c y l i n d r i c a  (compare x  x
Lewis 1927, p i . 18, f i g , 2)

-------------  s p ,  (compare Lewis 1927, x
p i . 16, f i g s . 3a -b )

S ip h o n o p h y l lo id  c a n i n i i d s  x x x x  x

Ga r u t h e r s e l l a  s p .  ( see  p p .  117-118) x

Care in  ophy Hum s im p lex  Garwood x x

---------------------  â p p .  X X

C l i s i o p h y l l u m  m u l t i s e p t a t u m  v a r .
r i g id u m  Lewis x

---------------  spp .  X X

C y a th o c l i s i a  t a b e rn a c u lu m  D in g w a l l  x  x 
( see  p .  1151

DibunophyHum c f  . b r i s t o l e n s  e x
Garwood and Goodyear

---------------  spp .  X  X

K oninckophyllum  a s h f e l l e n s e  Garwood x x

--------------- cya - th o p h y l lo id es  V a u ^ a n  ^
( s e e  Smyth 1937)
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( ? ) --------------- d iv isu m  Lewis x

-------------  c f .  f r a g i l e  Garwood x

 ----------meathopens e Garwood x

-------------  sp p .  X X X

P a l a e o s m i l i a  c f . m u rc h i so n i  Edwards x x
and Haime

DiphyphyHum f  a s i c u l a t u m  Thomson x

------------- s p .  ( s m a l l )  X

L i t h o s t r o t i o n a f f i n e (Fleming) and x x
r e l a t e d  forms

----------- - c f .  a f f  in  e ( s ee  p ;119 ) x  x

------------- junceum (Fleming) x

------------- o f . mac coy an um Edwards and
Haime (s e ^  p .T l9 ^  x

------------- c f , m a r t i n i  Edwards and x  x  x
Haime ( see  p .  120)

------------- p a u c i r a d i a l e  (IHCoy) and x x  x
r e l a t  ed forms

-------------  a f f .  p a u c i r a d i a l e  ( s e e  x
pp .  1 2 0 - 1 2 Î T ”

-------------  p o r t l o c k i  Bronn x

-------------  o f .  s c o t ic u m  H i l l  and
diphymorphs (see  p . 1 2 1 ) x x

-------------  sp p .  ( i n c l u d i n g  t h o s e  of t h e
a f f  in  e - p h i  H i p s  i  group ( s e e  p . 119) x  x  x

Hemistium c f • edmondsi Sm ith  x

T hys an o phy 1 lum ps eu do v e r  mi cu l a r  e (îTCqy) x
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( b )  B rach iopods

1 2 3 4 5 6 7 8  

L in g u la  s p .  x

O r b ic u lo id e a  s p. x

D a v i e s i e l l a  d e s t i n e z i  ( V a u ^ a n )  x x
and r e l a t e d '  ï b m s  fs’ee Simpson 

1953 )

---------------s p .  X

Megachonetes c f .  m u l t i d e n t a t u s  x  x  x
(H'Coy)

------------- Spp .  (b ro ad  p a p i l i o n a c e o u s  x  x  x  x  x
form s )

P l i c o c h o n e t e s  c f . c r a s s i s t r i u s  
(IvHGoy) (see Vaughan 1905, p . 294) x x  x

R ugosochone tes  c f .  h a r d r e n s i s  x  x x  x  x
( P h i l l i p s ) (ses Vaughan 1905,

p p . 293-4)

A n t iq u a t  o n ia  in  s c u l p t  a (Muir-TTood) x  x

----------- h i n d i  (Muir-TTood) and x x  x
s i m i l a r  forms

---------------- s p .  X

A r g e n t ip r o d u c tu s  m a r g a r i t a c e u s  x  x  x
( P h i l l i p  s~l

----------------- p e c t i n o i d e s  ( P h i l l i p s )  x  x  x

Avonia c f .  d a v i d s o n i  ( J a r o s z )  x  x  x

-----------------y o u n g ian a  (Davidson) x  x  x  x  x

B u x to n ia  s c a b r i c u l a  (M ar t in )  and x  x  x
s i m i l a r  forms

---------------- s p ,  (compare Muir-Mood x  x
1928, p l . 12, f i g .  20)

C a n c r in  e l l a  un d a t a  (D efrance)  x

G h o n e t i p u s t u l a  c a r r i n g t o n i a n a  (Davidson) x  x  x
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D i c t y o c l o s t u s  s e m l r e t i c u l a t u s  x  x
(M ar t in i

------------------- s p .  ( s m a l l )  X X

D i c t y o c l o s t i d s  x  x  x  x  x  x

E ch inoconchus e leg a n s  (M*Coy) x x x
and s i m i l a r  form s

------------------ e x i m i u s  ( T h o m a s  ) x

------------- p u n c t a tu s  (M ar t in )  and x x  x  x  x
s i m i l a n  f o r m s

-------------------c f .  s u b e l e g a n s  ( T h o m a s )  x  x  x
( s e e  p .  1 Ï3 )

-------------  sp p .  X X X

E o m a r g i n i f e r a  c f • d e r b i e n s i s  x
( T r u i r  o  o  d  )

----------------  t i s s i n g t o n e n s i s  ( S i b l y )  x

—  sp p . X  X

G i g a n t o p r o d u c t u s  e r a s s i v e n t e r
( P r e n t i c e )  x

------------------- s p p .  X X X

K r o t o v i a  c f .  a c u l e a t a  (M ar t in )  x  x  x

X-------------  s p i n u l o s a  (Sowerby) x  x
and s im i l a r " f o r m s

L in o p ro d u c tu s  ' c o r a  m at ,  Sp* (Vaughan)
(Fee p p , 1 1 4 -1 1 ^  X

------------- c f ,  h e m isp h e r ic u s  (Sowerby) x

------------- s p .  (Compare Vaughan 1905
p i . 25 ,  f i g s . 4 a - b ,  and see  p p .  114-5 ) x

------------------- s p p .  X  X  X X  X

O v e r to n ia  f  i m b r i a t a  (J. de C. Bower by) x  x  x

p l i c a t i f e r a  m esoloba ( P h i l l i p s )  x x  x

-------------  o f • p l i c a t i l i s  x x x
( J .  de G. Sowerby)
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P ro d u c tu s  c f .  garv/oodl (Muir-’Tood) x

-------------  c f .  r e d e s d a l e n s i s  x
(Mu ir-M 0 odj

-------------  spp .  X X

( ? ) P u g i lu s  sp .  X X

P u s t u l a  c f .  i n t e r r u p t a  Thomas x  x  x

( ? ) ----------------- p i l o s a  Thomas x  x

---------------  pu s t u l o s a  ( P h i l l i p s )  x

--------------- p y x id i f o r m is  (de Koninck) x  x x  x  x
and s i m i l a r  forms

P u s t u l i d s  ( i n c l u d i n g  u n i d e n t i f i e d  x x  x  x  x  x
s m a l l  f o rm s )

S in u a t e l l a s p .  x

S t r i a t i f e r a  s p . x

D e r h y ia  s p . x

S c h e l l w i e n e l l a  c f .  a s p i s  8myth x

---------------  c f .  r a d i a l i s  ( P h i l l i p s )  x

--------------- s p p .  X  X X X

Schuc h e r t e l l a  s p .  x

O r th o t  e t  id s  x  x  x  x x  x  x

R h ip id o m e l l a  ml  ch e l i n  i  ( L e v e i l l e )  x  x x  x x
and s i m i l a r  forms

S c h i z o p h o r i a  r e s u p i n a t a  (M ar t in )  x  x  x x

----------------r e s u p i n a t a  v a r .  g ig a n t  ea x
Demane'
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C a m a ro to e c h ia  p i  euro don ( P h i l l i p s )  x  x  x

------------- Spp , X X X

L e io rh y n c h o id e s  sp* x

Pupyiax pu gnu 3 (M ar t in )  x

S ten o c ism a  sp# x

-c f .  p ; lobu lina  ( P h i l l i p s )  x x
(compare D a v i 3 s o ï n 8 5 8 , 2 ,  p l . 24,

l l a - c )

A c t inoconchus  expansus ( P h i l l i p s )  x x  x

- c f .  l a m e l lo s u s  ( L e v e i l l e )  x

---------------  c f .  p l a n o s u l c a t u s  ( P h i l l i p s )  x x x x

f At h;yr i  s * c f .  in gen s  (de Koninck ) x
(see p .  1 1 1  )

G l e i o t h y r i d i n a  c f • g l a b r i s t r i a  x
( P h i l l i p s )

  c f .  g l o h u l a r i s  ( P h i l l i p s )  x

  c f .  r o i s s y i  ( L e v e i l l e )  x x x
( s e e  p .  111 r”

\

Compos i t  a c f .  a m b i ^ a  (sov/erby) x
HTsee p .  112 )

-------------  f i c o i d e s  (Vaughan) x

-------------  c f .  g r e g a r i a  (M*Goy) x
(see  p p .  1 1 2 - 3  )

------------- t r i l o b a  (I.Î*Coy) x

A th y r id s  ( u n d i f f e r e n t i a t e d )  x  x  x  x x x x

B r a c h y t h y r i s  c f .  s u b r o tu n d a tu s  x X
(M*Coy)

--------------------- s p p .  X X X X

(? )D av id so n in a  s p .  x
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M a r t I n l a  c f .  g l a b r a  (M ar t in )  x x

M a r t i n i a  s p .  x  x  x

P h r i c o d o t h y r i s  l i n e a t a  (Sowerby) x

--------------- c f .  l i n ea t  a (Sowerby) x x
(see  pp*. HS^^')

---------------  s p p .  X X X

P u n c t o s p i r i f e r  s p .  x

R e t i c u l a r i a  c f .  o b t u s a (Sowerby) x  x

---------------------  s p p .  X X  X

S p i r i f e r  c f .  b i s u l c a t u s  Sowerby x

---------------  c o n v o lu tu s  ( P h i l l i p s )  ^
(compare Davidson 1858, 2, 

p i .  5 f i g . 12 )

1------------- T o b l a tu s  (Sowerby) x

---------------  c f .  p r in c e p s  M*Coy x  x x x

--------------- s p p . x x x x x x x x

S p i r i f e r e l l i n a  o c t o p l i c a t a  x x  x
(Sowerby) and v a r s .

--------------------- s p .  X

S y r i n g o t h y r i s  s p .  x x  x

T y l o t h y r i s  lam in o sa  (M*Coy) and x  x x x  x  x  x
r e l a t e d  forms ("see p .  116)

L ep ta e n a  a n a lo g a  ( P h i l l i p s )  and x  x x  x x
s i m i l a r  form s ( s e e  p .  114)

D ie la s m a h a s t  a t  a ( J .  de C. Sowerby) x x  x x
and v a r s .

--------------------- s p p .  X  X X  X

G - i r ty e l l a  s a c c u l a  (M ar t in )  x
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X I I .  COMPARISONS AND CORRELATIONS

I t  i s  d i f f i c u l t  t o  c o r r e l a t e  t h e  G a r r i c k  

s u c c e s s i o n  p r e c i s e l y  w i th  t h a t  e s t a b l i s h e d  by e a r l i e r  

w o rk e rs  i n  t h e  ground  to  t h e  n o r t h ,  b u t  t h e  b ro a d  

r e l a t i o n s h i p s  a r e  summarised i n  f i g *  9 .

When t h e  sequence  i s  compared w i th  t h a t  i n  t h e  

D o n eg a l ,  Omagh and S l ig o  s y n c l i n e s  ( th o s e  n o r t h  o f  

t h e  Ox M ounta ins)  c e r t a i n  d i f f e r e n c e s  im m e d ia te ly  become 

a p p a r e n t .  p ^ i r s t l y ,  t h e r e  a re  wide c o n t r a s t s  i n  th e  

c o m p a ra t iv e  t h i c k n e s s e s  of t h e  low es t  s a n d s to n e s  and 

s u c c e e d in g  l i m e s t o n e s .  Thus ,  f o r  example,  t h e  

Rockingham S an ds to ne  Group and t h e  K i l b r y a n  L im es tone ,  

t o g e t h e r  t o t a l l i n g  not much more t h a n  600 f t . ,  a r e  

p r o b a b ly  t h e  r e p r e s e n t a t i v e s  o f  t h e  B a l ly sh an n o n  

L im es tone  and c o n g lo m e ra t i c  b a s a l  beds o f  t h e  S l i g o  -  

B a l ly sh a n n o n  ground (Oswald 1955, pp. 168 -72)  v/hich, 

when t r a c e d  to w ards  Donegal  and Lough E s k e ,  d i s p l a y  

s t r i k i n g  l a t e r a l  changes and r a p i d  i n c r e a s e  i n  

t h i c k n e s s ,  u n t i l ,  i n  t h e  n o r t h e r n  f l a n k s  of t h e  

Donegal  s y n c l i n e ,  t h e y  a r e  r e p r e s e n t e d  by more t h a n

3 ,0 0 0  f t .  of  s ed im en ts  i n  which  c o a r s e  d e I t a - s a n d s t o n e s  

p re d o m in a te  (George & Osvrnld 1957, p p .  ) .  These

beds e q u a te  v / i th  t h e  Omagh and C la r a g h  S a n d s to n e  Groups 

and p e t t i g o  L im estone of t h e  Omagh sync l i n e  w hich  a r e  

d ev e lo p e d  to  a com parab le  t h i c k n e s s  (Simpson 1955, 

p p .393-400)*  S eco n d ly ,  t h e  G a r r i c k  sequence  d i f f e r s



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

in  Sg t i m e s .  The Oakport L im estone  Group i s  p o s s i b l y  

t h e  e q u i v a l e n t  t h e r e f o r e  of  t h e  M ul lag hm o re--K i ld on ey  

S an ds to ne  o f  t h e  S l i g o —Donegal ground and t h e  

B a l l y  mo r e  Beds a more c a l c a r e o u s  r e p r e s e n t a t i v e  o f  

t h e  Benbulben S h a l e . L a s t l y ,  w hereas  t h e  s u c c e s s i o n  

a s c r i b e d  t o  t h e  GgS^ zone i s  c o m p a r a t iv e ly  t h i n  a t  

G a r r i c k ,  t h e r e  i s  an i n c r e a s e d  t h i c k n e s s  of m ass iv e  

D]_ l i m e s t o n e s .  These  l im e s to n e s  c o n t a i n  t h i c k  r e e f s  

c l o s e l y  r e s e m b l i n g  in  fo rm  and f a u n a l  c o n t e n t  t h e  

S l ig o  r e e f s  d e s c r i b e d  by Oswald ( o p . ^ c i t .  p p . 1 7 7 -9 ) .

B ro a d ly ,  t h e r e f o r e ,  n o r t h  o f  t h e  l i n e  o f  t h e  Ox 

M o un ta in s ,  i n  t h e  com pos i te  t r o u g h  s t r e t c h i n g  f rom  

Mayo t o  Oma^ and beyond (George 1953, p . 6 6 ) ,  t h e r e  

accum u la ted  a mixed s e r i e s  o f  sed im e n ts  - -  p r e d o m in a te ly  

l im e s to n e s  b u t  w i th  t h i c k  s a n d s to n e s  and s h a l e s  — 

p ro b a b ly  t o  a t h i c k n e s s  exceed ing  8 , 0 0 0  f t .  ( idem . p . 7 3 ) ;  

b u t  t o  t h e  s o u t h ,  in  t h e  C a s t l e b a r  s y n c l i n e  (see  

d i s c u s s i o n  of  Oswald, op. c i t .  p .186) and i n  t h e  

G a r r i c k  s y n c l i n e ,  t h e  t h i c k n e s s  i s  a p p r e c i a b l y  l e s s  

and t h e  f a c i e s  w h o l ly  c a l c a r e o u s . -  I t  v/ould appear  

t h e r e f o r e  t h a t  t h e  narrow  a n t i c l i n e  of t h e  Ox M oun ta ins ,  

a c t i v e l y  r i s i n g  d u r in g  p a r t  o f  Lower C a rb o n i f e ro u s  

t im e s ,  v/as a m a jo r  s t r u c t u r a l  c o n t r o l  on s e d i m e n t a t i o n .  

Not o n ly  d id  i t s  grov/th have a  p ro found  e f f e c t  on t h e  

t h i c k n e s s e s  o f  th e  ac cu m u la t in g  s e d im e n ts  in  t h e  S l ig o
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ground ( idem , f i g . 2 ) bu t  i t s  i n f l u e n c e  i s  f u r t h e r  

a p p a re n t  i n  t h e  c o n t r a s t e d  t h i c k n e s s e s  and f a c i e s  

of  t h e  beds on e i t h e r  s id e *  The p o s s i b i l i t y  ca n n o t  

be ex c lu d e d  however t h a t  t h e  Curlew Mountains a x i s  

may have a c t e d  as  a su pp lem en ta ry  r i d g e  in  more o r  

l e s s  d e g r e e .  Only i n  l a t e r  V isean  t im e s  was 

u n i f o r m i t y  o f  f a c i e s  e s t a b l i s h e d  o v e r  t h e  v/hole r e g io n  

as  i s  i n d i c a t e d  by th e  s i m i l a r  l i t h o l o g i e s  o f  t h e  

D a r t r y  L im es tone  (idem. pp .  1 7 6 -7 ) ,  t h e  l i m e s to n e s  

of t h e  B r i c k l i e v e  M ountains ( n o r t h  of  t h e  Curlev/ 

M ountains p e r i c l i n e )  and t h e  Cavetown L im estone  Group.

The low er p a r t  o f  t h e  s u c c e s s i o n  i n  t h e  C logher  

a r e a  o f  Tyrone (Padget 1951, p p .  66-7) i s  t h i n  

compared w i t h  t h a t  a t  G a r r i c k ;  and t h e  p r e s e n c e  of 

t h e  m id -V isean  ’Calp* s a n d s to n e s  makes a f u r t h e r  

d i f f e r e n c e .  T h is  i s  s u r p r i s i n g  s i n c e  C logher  l i e s  

a long  t h e  same d e p o s i t i o n a l  s t r i k e .  In  t h i c k n e s s  

and g e n e r a l  l i t h o l o g y  th e  u p p e r  p a r t  of t h e  C logher  

sequence  i s  d i r e c t l y  com parab le  w i th  th e  G a r r i c k  

d e v e lo p m en t•

The Lower C a rb o n i f e ro u s  o u t l i e r  i n  th e  s o u th  of  

t h e  I s l e  o f  Man (Lewis 1927; 1930) p ro v id e s  a 

c o n v e n ie n t  l i n k  between n o r t h e r n  I r e l a n d  and t h e  

C e n t r a l  P ro v in c e  of  E n g lan d .  R e c e n t ly  Simpson 

(op .  c i t .  pp.  4 o l - 2 )  has compared t h e  P e t t i g o  

L im estone  of  t h e  Omagh s y n c l i n e  w i t h  t h e  lower p a r t  

of  t h e  I s l e  o f  Man and I lor th-W est  E ng land  (Garwood
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1913, pp .  4 6 6 - 8 ) s u c c e s s i o n s  - - a  com par ison  which  

may now he ex tend ed  to  i n c l u d e  th e  lower p a r t  o f  t h e  

G a r r i c k  seq u e n ce ,  t h e  f a u n a l  a ssem b lag es  of which 

i n c l u d e  a l a r g e  number of  Garwood»s im p o r ta n t  

b ra c h io p o d s  and c o r a l s .

E q u a l l y  ( i f  n o t  more) s t r i k i n g  hov;ever i s  t h e  

re se m b la n c e  o f  t h e  G a r r ic k  sequence  t o  t h a t  in  t h e  

G raven-Bov; l a n d  lov; l a n d s . Thus ,  f o r  exam ple ,  i n  

l i t h o l o g y  and p a r t i c u l a r l y  w i t h  r e g a r d  t o  f a u n a ,  t h e r e  

i s  an i m p r e s s i v e l y  c l o s e  s i m i l a r i t y  t o  t h e  Sk ibeden  

S h a le s -v ; i th -L im e  s to n e s  and t h e  D r a u ^ t o n  L im es tones  

of t h e  S k ip to n  a n t i c l i n e  (Hudson & M i t c h e l l  1937) o r  

w i th  t h e  Swinden b e d s .  T o f t  H i l l  L im estone  and 

Mall  a r  da l e  S h a le s -w i th -L im e s to n e s  o f  t h e  Sv/inden 

a n t i c l i n e  (Hudson & Dunning ton), 1945, pp .  2 0 1 -2 .

These  in  t u r n  a r e  s u c c e s s f u l l y  c o r r e l a t e d  w i t h  t h e  

C l i t h e r o e  Limestone group and M orston  S h a le s  o f  t h e  

G l i t h e r o e  and S la id b u rn  d i s t r i c t s  ( idem . p p .  207-10; 

P a rk in s o n  1926, pp .  195-212; 1936, p .  2 9 5 ) .  George

and Oswald (1957, pp . ) and Hudson ( in  d i s c u s s i o n

of Oswald 1955) comment on t h e  s i m i l a r i t y  o f  t h e  

S l ig o - - D o n e g a l  s u c c e s s i o n  t o  t h a t  i n  t h e  Graven 

low lands  and T u rn e r  (1937) has em phas ised  hov; t h e  

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

low lands  a r e  m i r r o r e d  by t h o s e  of  t h e  D u b l in  d i s t r i c t .  

The r e l a t i o n s h i p  between t h e  Avonian ro ck s  o f  t h e
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g r e a t  e r  p a r t  o f  n o r t h e r n  I r e l a n d  and t h o s e  o f  

c e n t r a l  and  n o r t h e r n  E ngland  i s  so c l o s e  t h e r e f o r e  

t h a t  i t  i s  t e m p t in g  t o  co n c lu d e  t h e y  formed p a r t  

o f  t h e  same t r o u ^  of  s e d im e n ta t i o n  d u r in g  much 

of  V is e a n  t i m e s .
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X I I I . STRUCTURE

The G a r r i c k  s y n c l i n e  i s  s. b ro a d  com posi te  down- 

f o l d  o f  c a l e d o n o id  t r e n d  bounded t o  t h e  n o r t h  by t h e  

p e r i c l i n a l  a r c h  of t h e  Curlew M ountains  and to  t h e  

s o u th  by a com parab le  u p f o l d  ( a l th o u g h  of  n o t a b l y  

d i f f e r e n t  a l in e m e n t )  te rm ed  t h e  S l i e v e  Baun*^ p e r i c l i n e .  

I t s  e s s e n t i a l  s t r u c t u r e s  may be  r e s o l v e d  i n t o  a 

s e r i e s  o f  w eak ly  a sy m m e tr ic a l  p i t c h i n g  a n t i c l i n e s  

and s y n c l i n e s  c r u d e ly  a r r a n g e d  in  e c h e lo n ,  t r a v e r s e d  

by a number of f a u l t s  t h e  most i m p o r t a n t  o f  which  a r e  

wrench f a u l t s .  The m ajor  s t r u c t u r a l  l i n e s  a r e  

i n d i c a t e d  in  f i g .  10.

(a)  F o ld in g

( i )  F o ld s  n o r t h  of  th e  Woodbrook f a u l t .

The s t r u c t u r a l  complement o f  th e  Curlew M ountains  

p e r i c l i n e  i s  t h e  Cavetovm s y n c l i n e  w hich  p r e s e r v e s ,  i n  

an unbroken seq u en ce ,  s t r a t a  r a n g i n g  from  t h e  Rockingham 

S and s ton e  Group t o  t h e  Cavetown L im es tone  Group. The 

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

d i s t r i b u t i o n  of  t h e  d i v i s i o n s  o f  t h e  Oalcport Group i n  

t h e  w e l l  exposed ground  betw een  K nockv icar  and G o o t e h a l l

S l i e v e  Baun i s  t h e  most co nsp icuo us  o f  a r a n g e  of  
h i l l s  form ed by t h e  Lower P a l a e o z o ic  ro c k s  i n  t h e  
c o r e  o f  t h e  p e r i c l i n e .
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( f i g .  4 ) .  Here d ip s  a r e  e x t r e m e ly  s h a l lo w s  In d eed  

t h e  wide  o u tc ro p  o f  t h e  c a l c  i t  e -mudstone beds demands 

t h a t ,  u n le s s  t h e r e  i s  d r a s t i c  i n c r e a s e  i n  t h i c k n e s s  

(and t h i s  seems u n l i k e l y  from  t h e  b e h a v io u r  o f  t h e  b ed s  

in  t h e  l imbs o f  t h e  f o l d ) ,  t h e y  must be v i r t u a l l y  

h o r i z o n t a l  where t h e y  u n d e r l i e  t h e  g ro un d  ab o u t  ,

Oakport Lough* V a r i a t i o n s  i n  d ip  a r e  more e v id e n t  

in  t h e  o v e r l y i n g  L in o p ro d u c tu s  beds however which 

l o c a l l y  a r e  h o r i z o n t a l  o r  i n c l i n e d  a g a i n s t  t h e  d i r e c t i o n  

o f  p i t c h *  In  th e  v i c i n i t y  of C logher  Lough more 

t i g h t l y  f o l d e d  l im e s to n e s  o f  t h e  Cavetown Group d e f i n e  

t h e  s y n c l i n a l  c o re  ( f i g .  5) and asymmetry i s  a p p a re n t  

i n  t h e  u n eq u a l  i n c l i n a t i o n s  o f  t h e  o p p o s in g  l i m b s .

Southwards t h e  Cavetovm s y n c l i n e  i s  su cceed ed  

by t h e  Moodbrook a n t i c l i n e  bu t  t h e  c o n t i n u i t y  o f  t h i s  

s t r u c t u r e  i s  b roken  by t h e  Woodbrook f a u l t .  The 

e s s e n t i a l  form of  t h e  f o l d  i s  n e v e r t h e l e s s  b ro u g h t  

ou t  s o u t h  of G o o t e h a l l  p a r t i c u l a r l y  by t h e  lo w e s t  

beds o f  t h e  Oakport Group ( f i g .  4 ) .

A sh a l lo w  p i t c h i n g  a n t i c l i n e  and i t s  complementary  

s y n c l i n e  ( th e  Drumkeelan s y n c l i n e )  o f  anomalous n o r t h ­

w es t  and s o u t h - e a s t  a x i a l  t r e n d  a r e  i n f e r r e d  to  be 

d ev e lo p e d  a c r o s s  t h e  n o se  of  t h e  Guriev; M ountains 

p e r i c l i n e .  The f o l d s  a r e  n o t  c o n v in c in g ly  d i s p l a y e d  

(o n ly  t h e  common l imb i s  w e l l  exposed) b u t  th e y  a r e  

t h e  s i m p le s t  means o f  accom odating  t h e  s c a t t e r e d
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o u tc ro p s  o f  s a n d s to n e s  and l i m e s to n e s  in  g r o u n d  which  

i s  h e a v i l y  g l a c i a t e d .

( i i )  F o ld s  s o u th  of  t h e  Woodbrook f a u l t .

South  o f  th e  Woodbrook f a u l t  t h e  r e g i o n a l  

s t r u c t u r e  i s  t h a t  o f  an a s y m m etr ica l  s y n c l i n e ,  t h e  

n o r t h e r n  limb b e in g  t h e  more s t e e p l y  i n c l i n e d ;  bu t  

t h e  o u tc ro p s  o f  t h e  y ounges t  beds — t h e  Croghan 

L im es tone  Group and t h e  Cavetown L im es tone  Group — 

i n d i c a t e  t h a t  w i t h i n  t h e  b ro ad  s y n c l i n a l  c o r e  two 

d i s t i n c t  f o l d  e lem en ts  a r e  p r e s e n t .

The Canbo s y n c l i n e  i s  an e x c e e d in g ly  sh a l lo w  

f o l d  f a s h i o n e d  ( a t  o u tc ro p )  a lm ost  w h o l ly  i n  l im e s to n e s  

of t h e  Croghan S e r i e s  and p a r t i c u l a r l y  w e l l - d e f i n e d  

by t h e  o u tc ro p  of t h e  P u s t u l a  beds ( f i g .  1 2 ) .  These 

g iv e  r i s e  to  a g e n t l e  escarpm ent t h a t  p ro v id e s  some 

t o p o g r a p h ic  e x p r e s s io n  o f  t h e  s t r u c t u r e .  L ike t h e  

Cavetown s y n c l in e  i t  p i t c h e s  g e n t l y  t o  t h e  s o u th -w e s t ;  

bu t  i t  a l s o  shows s ig n s  o f  n o r t h - e a s t e r l y  p i t c h  and 

i s  p ro b a b ly  a s l i g h t l y  e lo n g a te  b a s i n .

A p i t c h  c u lm in a t io n  s e p a r a t e s  t h e  Canbo s y n c l i n e  

f rom  i t s  n o r t h e r n  an a lo g u e ,  w h ich ,  i n  c o n t r a s t ,  i s  a 

downfold  compounded of  a number o f  im p e r s 1 s t en t  

p i t c h i n g  a n t i c l i n e s  and s y n c l i n e s  seen  i n  t h e  Cavetown 

L im es tone  Group. The most obv ious  o f  t h e  c o n s t i t u e n t  

f o l d s  a r e  a s y n c l i n e  l o c a t e d  a o u th -w e s t  o f  Bran Lough 

which p i t c h e s  g e n t l y  t o  t h e  n o r t h - n o r t h - w e s t ;  an
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a n t i c l i n e  (e x p o s ing  l im e s to n e s  i n  t h e  Croghan Group) 

and a  complementary s y n c l i n e  p i t c h i n g  t o  t h e  s o u th -w e s t  

i n  t h e  ground n o r t h - w e s t  o f  Sheemore; and a s y n c l i n e  

p i t c h i n g  to  t h e  n o r th - e a . s t  i n d i c a t e d  by t h e  bedded 

l im e s to n e s  in  t h e  C a r r i c k a p o r t  r e e f  mass* South  

o f  Lough Sour ( i n  t h e  Sheebeg ground) t h e  r e g i o n a l  

s t r i k e  i s  e a s t - a n d - v ; e s t , b u t  n o r t h  o f  t h e  Lough 

p a tc h y  e x p o su re s  a f f o r d  e v id en c e  o f  f o l d i n g  a long  

n o r t h - s o u t h  axes* The i n t e r v e n i n g  ground however i s  

p o o r ly  exposed and r e l a t i o n s h i p s  a r e  o b s c u r e .

(b) F a u l t i n g

( i )  The Moodbrook f a u l t .

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

t h e  a r e a  from so u th -w e s t  to  n o r t h - e a s t  i s  t h e  l a r g e s t  

and most im p o r ta n t  o f  t h e  d i s l o c a t i o n s  and has a 

p ro fo u n d  e f f e c t  on t h e  s u r f a c e  d i s t r i b u t i o n  o f  t h e  

v a r i o u s  l im e s to n e  Groups.

The e x t e n t  of t h e  f a u l t  i s  u n c e r t a i n .  In  t h e  

ex trem e sou th -v /es t  where t h e r e  a r e  t h i c k  s u p e r f i c i a l  

d e p o s i t s  i t s  p o s i t i o n  i s  c o n j e c t u r a l  and in  t h e  n o r t h ­

e a s t  i t  p ro b a b ly  j o i n s  t h e  Curlew M ountains f a u l t  a t  

a p o i n t  abou t  two m i le s  n o r t h  o f  Lough Scur*

In  i t s  th row  t h e  f a u l t  shows marked v a r i a b i l i t y ,  

due p r i m a r i l y  t o  a d i f f e r e n c e  i n  f o l d  p a t t e r n  on 

o p p o s i t e  s i d e s .  TTest o f  Lough E i d i n  i t  o b l i q u e l y
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t r u n c a t e s  t h e  Cavetown s y n c l i n e ;  and n e a r  C lo gh er  

s e p a r a t e s  t h e  Cavetown Group i n  t h e  s y n c l i n a l  c o r e  

from  t h e  Croghan Group and u pper  B al lym ore  beds o f  

t h e  n o r t h e r n  l im b o f  t h e  Canbo b a s i n .  The d i r e c t i o n  

of e f f e c t i v e  downthrow i s  t h e r e f o r e  t o  t h e  n o r t h  and 

t h e  amount v a r i e s  betv/een 150 f t .  and more th a n

1 ,000  f t .  But in  t h e  v i c i n i t y  o f  Woodbrook, t h e  

Oa.kport Group i s  c o n t ig u o u s  v / i th  m id -B al lym ore  Beds 

so t h a t  t h e  e f f e c t i v e  downthrow i s  r e v e r s e d  and r e a c h e s  

a maximum of 650 f t .  The f r a c t u r e  p a r a l l e l s  t h e  

n o r t h e r n  s h o r e  o f  Lough E i d i n  where i t  c u t s  t h e  

p i t c h i n g  n o s e  of  t h e  Woodbrook a n t i c l i n e  ( f i g .  4 ) .  

F a r t h e r  e a s t  i t s  app ro x im ate  p o s i t i o n  i s  g iven  by 

i s o l a t e d  e x p o s u re s :  a l i t t l e  t o  t h e  e a s t  o f

Shanb a l l y  baun Lough t h e  Rockingham S and s ton e  Group 

l i e s  w i t h i n  a few hundred  y a rd s  o f  t h e  Cavetown Group; 

and a t  B a t t l e  B r idg e  q u a r r i e s  n e a r  L e i t r i m ,  l im e s to n e s  

in  t h e  Cavetown Group a r e  c l e a r l y  much d i s t u r b e d  w i t h  

t h e  developm ent  o f  n e s n - h o r i z o n t a l  s l i c k e n s i d e s . Less 

th a n  a m i le  s o u th  of Drumkeelan L o u ^  t h e  e f f e c t s  o f  

t h e  f a u l t  a r e  c o n v in c in g ly  d e m o n s t r a t e d .  I t  o c c u p ie s  

a d e p r e s s i o n  f l a n k e d  on one s i d e  by c a l c a r e o u s  

s a n d s to n e s  o f  t h e  Rockingham Group and on t h e  o t h e r  

by m a s s iv e ,  c h e r t y  grey l i m e s to n e s  w i t h  L i t h o s t r o t i o n  

p a u c i r a d i a l e  i n  th e  Cavetown Group, and abou t  h a l f  a 

m i le  t o  t h e  n o r t h - e a s t  s i m i l a r  s a n d s to n e s  s t r i k e  and
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d i p  o b l i q u e l y  to w ard s  an escarpm ent form ed by s t e e p l y  

i n c l i n e d  r e e f  l i m e s t o n e s .  Thus eas tv /ards  from 

Woodbrook t h e  f a u l t  c o n s i s t e n t l y  downthrows t o  t h e  

s o u th  by g r a d u a l ly  i n c r e a s i n g  amounts and n ea r  

C a r r i c k a p o r t  Lough, where r e e f  l im e s to n e s  a r e  i n  

j u x t a p o s i t i o n  w i th  Old Red S a n d s to n e ,  t h e  maximum 

throv; i s  a t  l e a s t  2000 f t .

The e f f e c t s  o f  t h e  Woodbrook f a u l t  a r e  c o n s i s t e n t  

w i t h  i t s  b e in g  a wrench f a u l t  of some c o n s i d e r a b l e  

m a g n i tu d e .  Outcrops on e i t h e r  s i d e  o f  t h e  f r a c t u r e  

a r e  d i s c r e p a n t ,  b u t  i t  i s  p o s s i b l e  t h a t  th e  l im e s to n e s  

o f  t h e  Gavstown Group, occupy ing  th e  c o r e  of t h e  

Cavetown s y n c l i n e  and t h e  Sheemore-Sheebeg o u t c r o p ,  

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

G a r r i c k  s y n c l i n e .  I f  such a c o r r e l a t i o n  i s  v a l i d ,  

t h e  Woodbrook f a u l t  i s  t h e n  a s i n i s t r a l  s h e a r  o f  

abou t  e i g h t  m i le s  d i s p l a c e m e n t .  But even t h e s e  two 

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

and t h e  g e n e r a l  l a c k  o f  s t r u c t u r a l  c o n g r u i t y  a c ro s s  t h e  

f a u l t ,  j u s t i f y  t h e  c o n t e n t i o n  t h a t  t h e  f a u l t  i s  

i n t i m a t e l y  c o n n e c ted  w i th  t h e  f o l d i n g  and p ro b a b ly  

d ev e lo p e d  con tem poraneously  i n  r e s p o n s e  t o  a s i n g l e  

sy s tem  of  p r e s s u r e s .  Abnormally s t e e p  d ip s  -  35 to  

80 d e g re e s  -  c h a r a c t e r i s e  beds in  im m éd ia te p ro x im i ty  

t o  t h e  f r a c t u r e  and s u g g e s t  t h a t  a v e r t i c a l  component o f  

movement accompanied t h e  s h e a r in g  e f f e c t  in  t h e  p ro c e s s



—1 0 4 —

of growth* A s t e e p  hade  i s  i n d i c a t e d  by t h e  s t r a i g h t  

c o u r s e  o f  t h e  f a u l t  a long  t h e  g r e a t e r  p a r t  o f  i t s  

l e n g t h  b u t  between  Lough E i d i n  and t h e  p o i n t  of 

j u n c t i o n  w i t h  t h e  Curlew M ountains f a u l t  i t s  t r e n d  

i s  s l i g h t l y  i r r e g u l a r *

( i i )  The Curlew M ountains f a u l t *

F o r  a lm os t  i t s  e n t i r e  l e n g t h  t h e  p e r i c l i n a l  a r c h  

of t h e  Curlew Mountains i s  bounded by a m ajo r  

d i s l o c a t i o n  ( t h e  Curlew M ountains  f a u l t )  which s e r v e s  

t o  th row  Old Red Sands tone  i n  th e  c o r e  of  t h e  f o l d  

a g a i n s t  C a rb o n i f e ro u s  l im e s to n e s  o ccupy ing  a b road  

t r a c t  t o  t h e  n o r t h .  TJ i th in  t h e  a r e a  o f  t h e  G a r r i c k  

s y n c l i n e  t h e  e f f e c t s  o f  t h e  f a u l t  a r e  m a n i f e s t  on ly  

i n  th e  Drumshanbo g round ,  w here ,  t r e n d i n g  e a s t - w e s t  

in  c o n t r a s t  to  t h e  u s u a l  s t r i c t l y  c a le d o n o id  t r e n d ,  

i t  b r i n g s  Old Red Sands tone  and t h e  lo w e s t  C a rb o n i f e ro u s  

s t r a t a  i n t o  c o n t i g u i t y  w i th  t h e  r e e f  l im e s to n e s  o f  t h e  

Cavetown Group*

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

i s  m arked ly  d i f f e r e n t .  The r e e f  l im e s to n e s  d ip  

c o n s i s t e n t l y  to  t h e  n o r t h  and a r e  s u cc eed ed  by u p per  

beds o f  t h e  Cavetown Group and t h e  B o l l a n d ia n  s h a l e s  ; 

b u t  on t h e  s o u th  s t r u c t u r a l  c o n t i n u i t y  of t h e  Old Red 

Sands tone  a n t i c l i n e  i s  broken by  f o l d s  and f a u l t s  

which t r e n d  o b l iq u e  t o  t h e  d i s l o c a t i o n  and end a b r u p t l y  

a g a i n s t  i t .  Thus th e  e f f e c t i v e  th row  of t h e  f a u l t  i s
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cons 1 s t  e n t l y  t o  t h e  n o r t h  and must everyv/here exceed  

1 ,700  f t *

C l e a r l y  t h e  Curlew M ountains  f a u l t  i s  n o t  t h e r e f o r e  

a no rm al  f a u l t .  I t  p ro b a b ly  f i n d s  a p l a c e  w i th  t h e  

T/oodbrook f a u l t  i n  a group o f  wrench f r a c t u r e s  w i t h  

c o n s i d e r a b l e  l a t e r a l  d i s p l a c e m e n t s ;  a l t h o u ^ i  a 

d e t a i l e d  s t r u c t u r a l  s t u d y  o f  t h e  d i s t u r b a n c e  may 

e q u a l ly  w e l l  r e v e a l  t h e  p re s e n c e  of  t h r u s t i n g *

( i i i )  Minor f a u l t s  n o r t h  o f  t h e  TToodbrook f a u l t *

N orth  of  t h e  TToodbrook f a u l t  t h e r e  a r e  a number 

of minor f r a c t u r e s  d i r e c t e d  a p p r o x im a te ly  norm al  to  

t h a t  o f  t h e  main d i s l o c a t i o n *

The L o u ^  K ee l  f a u l t  i n  t h e  e a s t  o f  t h e  Rockingham 

e s t a t e  v i s i b l y  d i s p l a c e s  t h e  o u tc ro p s  of a l l  l im e s to n e  

groups  from  th e  K i lb ry a n  Lim estone to  t h e  B allymore 

Beds ( s ee  f ig *  4) and has  t h e  e f f e c t  o f  o f f - s e t t i n g  

t h e  c l o s u r e  of  t h e  Gavetovm s y n c l in e *  When t r a c e d  

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

s a n d s to n e  i s  l o s t  as i t  e n t e r s  Lough Key* To t h e  so u th  

i t  a p p e a rs  t o  d i e  ou t  b e f o r e  i t  r e a c h e s  t h e  Woodbrook 

f a u l t ,  s i n c e  t h e  g e n t l e  e sc a rp m e n t ,  marking t h e  

j u n c t i o n  o f  th e  Oakport L im estone  Group and t h e  

B a l lym ore  Beds i n  t h e  s o u th e r n  l imb o f  t h e  s y n c l i n e ,  

i s  unbroken * The d i r e c t i o n  of downthrow i s  t o  t h e  

e a s t  and t h e  v e r t i c a l  d i s p la c e m e n t  i s  o f  t h e  o rd e r  

of 50 f t *
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T h ere  i s  no d i r e c t  e v id e n c e  f o r  t h e  Drumkeelan 

f a u l t .  I t s  p r e s e n c e  i s  p o s t u l a t e d  as  t h e  s i m p le s t  

means o f  r e l a t i n g  t h e  C a rb o n i f e ro u s  s a n d s to n e s  and 

l im e s to n e s  o f  t h e  anomalous Drumkeelan s y n c l i n e  to  t h e  

Old Red S ands tone  beds i n  t h e  c o r e  o f  t h e  Curlew 

M ountains p e r i c l i n e *  The t r u e  r e l a t i o n s h i p  i s  

p ro b a b ly  much l e s s  s im p le  f o r  t h i s  t r i a n g l e  o f  g round  

between  t h e  Woodbrook f a u l t  and t h e  Curlew M ountains 

f a u l t  may w e l l  be broken by a complex system  of  

wedge f a u l t s *

( iv )  Minor f a u l t s  s o u th  o f  t h e  Woodbrook f a u l t *

The m inor  f r a c t u r e s  d ev e lo p e d  s o u t h  of  t h e  

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

in  b eh av ing  as norm al  f a u l t s ,  b u t  t h e y  c o n t r a s t  v / i th  

them i n  t r e n d  which i s  always i n  ap p ro x im a te  p a r a l l e l i s m  

w i t h  t h e  m ajor  d i s l o c a t i o n *

R e p e t i t i o n  of t h e  escarpm ent formed by t h e  

P u s t u l a  beds ( see  p. 51.) i s  c l e a r  ev id e n c e  f o r  t h e  

p r e s e n c e  o f  t h e  c ro g h an  f a u l t  in  t h e  g ro u n d  n e a r  

A rd g la ss  House; and ,  a l th o u g h  i t s  p o s i t i o n  i s  

c o n j e c t u r a l  in  t h e  i n t e r v e n i n g  g ro u n d ,  t h e  same f a u l t  

p ro b a b ly  ca u se s  a com parable  d i s p la c e m e n t  n e a r  Croghan 

v i l l a g e .  The downthrow i s  t o  t h e  n o r t h  and p ro b a b ly  

does n o t  g r e a t l y  exceed  50 f t *
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ITorth of Sheemore t h e r e  i s  a t  l e a s t  one f a u l t  

w h ich  p ro b a b ly  d e f i n e s  t h e  s o u t h e r n  boundary  of  th e  

C a r r i c k a p o r t  r e e f  mass ( i n  t h e  Gavetovm Group) and 

s e p a r a t e s  t h e  u n d e r ly in g  m ass iv e  l i m e s to n e s  from  

l i m e s to n e s  c f  t h e  Croghan Group* A s i n g l e  f a u l t  i s ,  

ho w eve r ,  s c a r c e l y  s u f f i c i e n t  to  e x p l a i n  t h e  v a r io u s  

s t r a t i g r a p h i e a l  l e v e l s  seen  i n  t h e  i s o l a t e d  exposures  

of t h i s  g rou n d .

L ik e  t h e  p e r i c l i n e  o f  t h e  Curlev/ M ou n ta in s ,  t h e  

S l i e v e  Baun u p f o ld  i s  f a u l t - b o u n d e d  (by t h e  Annaduff 

f a u l t )  on i t s  n o r t h e r n  f l a n k .  T h is  i s  a p p a re n t  

n o r t h - e a s t  o f  G o r t i n i t y  Lough, where t h e  Rockingham 

s a n d s t o n e s ,  t h e  K i lb ry a n  Lim estone and t h e  lo w es t  

beds of t h e  Oakport Group a r e  p r o g r e s s i v e l y  b rough t  

i n t o  c o n t a c t  w i th  Lower P a la e o z o ic  sed im en ts  o r  b a s a l  

C a rb o n i f e ro u s  san d s to n es  on t h e  e a s t e r n ,  up throw n s i d e  

The G o r t i n t y  f a u l t  i s  i n f e r r e d  t o  e x p l a i n  t h e  

p r o g r e s s i v e  e l i m i n a t i o n  of t h e  L in o p ro d u c tu s  beds and 

t h e  c a lc  i t  e-mudstone  beds i n  t h e  ground im m e d ia te ly  

v/est o f  G orD inty  Lough. The f a u l t  dov/nthrows t o  t h e  

n o r t h  and has  a maximum throw of  about  300 f t *

(c )  Development o f  t h e  S t r u c t u r e s  

In  t h e  G a r r i c k  s y n c l i n e  t h e  main s t r u c t u r e s  a r e  

g e n t l e  c a l e d o n o id  f o l d s  and a t  l e a s t  one s i n i s t r a l
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w rench  f a u l t ,  t h e  a l in e m e n t  of t h e  f a u l t  b e in g  

a p p r o x im a te ly  p a r a l l e l  to  t h a t  o f  t h e  f o l d  axes*

T here  i s  ev id e n c e  t h a t  growth  o f  t h e s e  s t r u c t u r e s  

to o k  p l a c e  con tem poraneous ly  and t h e r e f o r e  t h e y  a r e  

i n f e r r e d  t o  be t h e  p ro d u c t  o f  r e s o l u t i o n  of a m a jo r  

c o m p re s s iv e  f o r c e ,  d i r e c t e d  t o  t h e  n o r t h ,  i n t o  two 

components a t  r i g h t  a n g l e s ;  a co m p re s s iv e  f o r c e  

d i r e c t e d  n o r th -w e s tw a rd s  g i v i n g  r i s e  to  t h e  f o l d s ,  

and a h o r i z o n t a l  s h e a n in g  f o r c e  d i r e c t e d  n o r t h ­

e a s tw a rd s  g iv in g  r i s e  to  t h e  f a u l t ( s )* R e s o l u t i o n  

of t h e  main f o r c e  was b ro u g h t  about  by i t s  a c t i n g  

o b l i q u e l y  a g a i n s t  (o r  b e in g  i n f l u e n c e d  by) f o u n d a t i o n a l  

s t r u c t u r e s  o f  c a l e d o n o id  t r e n d .  The t h e o r e t i c a l  

dynamics seem to  be borne  ou t  c l o s e l y  by t h e  Woodbrook 

f a u l t ;  b u t ,  i f  t h e  Curlew Mountains f a u l t  i s  a wrench 

f a u l t ,  i t s  e a s t - w e s t  t r e n d  w i t h i n  t h e  a r e a  i n d i c a t e s  

tha . t  e i t h e r  t h e  m ajor  f o r c e  was d i r e c t e d  to  t h e  n o r t h ­

e a s t  or t h e  anomalous t r e n d  has  been  induced  by some 

unknov/n l o c a l  c i r c u m s ta n c e *  The s i t e s  o f  t h e  m a jo r  

f a u l t s  may have  been p re -d e te rm in e d *  F o r  example 

T h i r l a w a y  (1951) con c lu d ed  from  g r a v i t y  r e s u l t s  t h a t  

no Old Red S an d s to n e  was p r e s e n t  n o r t h  of t h e  Curlew 

l io u n ta in s  f a u l t  -  d e s p i t e  t h e  f a c t  t h a t  t h e r e  a r e  

th o u san d s  o f  f e e t  o f  i t  i n  t h e  p e r i c l i n a l  co re  and 

in  t h e  P i n t o n a  ground to  t h e  n o r t h - e a s t .  T h is  im p l i e s  

t h a t  t h e  f a u l t  was a m ajo r  s t r u c t u r a l  l i n e  in  p r e -
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C a r b o n i f e r o u s  t im es  and under?/ent posthumous movement. 

Development o f  t h e  Drumkeelan s y n c l i n e  and 

com plem entary  a n t i c l i n e  ( th e  s t r u c t u r e s  i n c o n g ru o u s ly  

s i t u a t e d  a s t r i d e  t h e  p i t c h i n g  n o se  o f  t h e  Curlew 

Liountains u p f o l d )  was p ro b a b ly  due to  b u c k l in g  i n  

t h e  a r e a  wedged betw een  t h e  Curlew M ountains f a u l t  

and t h e  Woodbrook f a u l t  — an a r e a  which c o u ld  r e a c t  

i n d e p e n d e n t l y  of t h o s e  t o  n o r t h  o r  s o u t h .

The age o f  t h e  s t r u c t u r e s  cann o t  be  e s t a b l i s h e d  

w i th  c e r t a i n t y ;  bu t  i t  i s  h i g h l y  p ro b a b le  t h a t  t h e y  

o r i g i n a t e d  d u r i n g  t h e  p e r i o d  o f  Arm orican e a r t h  

movements.  E v id en ce  i s  w a n t in g  as t o  t h e  r e l a t i v e  

age o f  t h e  norm al  f a u l t s ,

(d) S t r u c t u r a l  Comparison 

The k in d s  o f  s t r u c t u r e s  c h a r a c t e r i s t i c  o f  t h e  

C a r r i c k  s y n c l i n e  a re  s i m i l a r  t o  t h o s e  seen  in  o t h e r  

p a r t s  o f  n o r t h - w e s t e r n  I r e l a n d ,

Simpson (1955) has d e s c r i b e d  t h e  Omagh s y n c l i n e  

as a b ro a d  downwarp t r a n s e c t e d  and r e n d e r e d  complex 

by a sy s tem  o f  im p o r ta n t  c a l e d o n o id  f a u l t s  which  a r e  

p ro b a b ly  wrench f a u l t s  ^ 'a l though t h e  p o s s i b i l i t y  of  

t h e r e  b e in g  l a r g e  v e r t i c a l  movements canno t  be 

ig n o re d ^ ' , Minor f o l d s  ( o f t e n  s t r o n g l y  d ev e lo p e d )  

a p p e a r  t o  be  c l o s e l y  r e l a t e d  t o  movement a lo n g  t h e s e  

d i s t u r b a n c e s ,  and t h e r e  a r e  s u b s i d i a r y  d ip  f a u l t s  w i th
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a g e n e r a l  n o r t h - s o u t h  a l i n e m e n t .

S i n i s t r a l  wrench f a u l t s  c u t t i n g  t h e  Barnesmore 

g r a n i t e  o f  s o u th  Donegal  a r e  d e s c r i b e d  by L e e d a l  and 

T a lk  e r  (1954) and r e c e n t l y  George and Oswald (1957,  

p* ) have shown t h a t  t h e s e  f a u l t s  b r i n g  abou t  a 

com parab le  d i sp la c e m e n t  o f  th e  C a r b o n i f e r o u s  ro c k s  i n  

t h e  Donegal  s y n c l i n e .

An im p re s s iv e  s u p e r f i c i a l  s i m i l a r i t y  e x i s t s  be tw een  

t h e  G a r r i c k  s t r u c t u r e s  and th o s e  in  t h e  s o u th e rn  r e g io n  

of t h e  Midland V a l l e y  of S c o t l a n d  where two b r o a d ly  

s i m i l a r  sys tem s of  f a u l t s  a r e  p ro m in e n t ly  deve loped*  

p o w e r fu l  c a le d o n o id  f a u l t s  p ro b a b ly  v / i th  s i n i s t r a l  

d i s p la c e m e n t s  (Anderson 1951, p . 92) and in t im a . t e ly  

c o n n e c te d  w i th  l o c a l  f o l d s  t h e  axes  o f  which co n ve rge  

w i th  t h e  f a u l t s  a t  a low a n g l e ,  and n o r th -? /e s t  and 

s o u t h - e a s t  normal f a u l t s  o f  l a t e r  d a t e ,  p o s s i b l y  

T e r t i a r y  a c co rd in g  t o  Anderson (o p ,  c i t , p , 3 6 ) ,  which  

u s u a l l y  t e r m i n a t e  a g a i n s t  t h e  c a le d o n o id  d i s t u r b a n c e s .  

The m a jo r  S c o t t i s h  f a u l t s  however seem to  have  h ad  a 

c o n s i d e r a b l y  more complex h i s t o r y .  Some a f f o r d  

ev iden ce  o f  i n i t i a t i o n  in  p r o t o - Armorican t im e s  and 

wide c o n t r a s t s  in  t h e  t h i c k n e s s  of  Lower C a rb o n i f e ro u s  

s ed im en ts  a c ro s s  t h e  f a u l t s  p o i n t  to  movements 

contem porary  w i th  Lower C a rb o n i f e ro u s  s e d i m e n t a t i o n .

In  t h e s e  r e s p e c t s  t h e y  d i f f e r  from  t h e i r  I r i s h  

analogu e s ,
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(a) B rach iopods  

^A t h y r i s * c f .  ing ens  de K oninck .

P l a t e  1 6 ( a ) - ( c )

Broad u n i p l i c a t e  a t h y r i d s ,  r e f e r a b l e  t o  t h e  above 

s p e c i e s ,  a r e  f a i r l y  common f o s s i l s  in  t h e  r e e f  

l im e s to n e s  o f  t h e  Gavetovm Group. Then compared w i th  

de Koninck 1 s f i g u r e  (1887, p t . S ,  p .2 o )  t h e  l a r g e s t  

specimens a r e  seen t o  be more t r a n s v e r s e  and t o  p o s s e s s  

a more prom inen t  median f o l d .

The m a j o r i t y  o f  th e  specimens a r e  d e c o r t i c a t e d  

and t h u s ,  u n c e r t a i n  of t h e  t r u e  g e n e r i c  a f f i n i t i e s  o f  

t h e  s p e c i e s ,  I  have r e t a i n e d  de Koninck* s o r i g i n a l  

d e s i g n a t i o n •

C l e i o t h y r i d i n a  cf.. r o i s s y i  ( L e v e i l l e )
and s i m i l a r  forms

P l a t e  17 (a )  -  (d)

Spinous a t h y r i d s , r e f e r a b l e  to  t h e  genus 

0 l e i o t h y r i d i n a j a r e  common f o s s i l s  i n  t h e  l i m e s t o n e s -  

w i t h - s h a l e s  of  t h e  K i lb ry a n  L im estone  and p a r t i c u l a r l y  

so in  t h e  B a l lym ore  B eds .  The m a j o r i t y  a g r e e  v / i th  

Ĝ . r o i s s y i  ( L e v e i l l e )  as  i n t e r p r e t e d  by Davidson  

(1858, 2 ,  p i . I S ,  f i g s .  8 -11)  b u t  a number a p p e a r  t o  

be  more c l o s e l y  r e l a t e d  t o  t h e  more expans i f  orm £ .  

p e c t i n i f e r a  ( L e v e i l l e ) .  They a r e  a l l  hov/ever v e r y  

d i f f e r e n t  from t h e  ty p e  ( L e v e i l l e  1835, p i . 2 ,  f i g s .
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18-20) which  i s  a b r o a d ,  d o r s i - c o n v e x ,  u n i p l i c a t e  

s h e l l  fo u n d  commonly in  t h e  T o u r n a i s i a n  (George 1954, 

p .  3 1 4 ) .

Composita  ambigu a (Sowerby)

P l a t e  1 8 ( a ) - ( d )

P a r a s u l c  a t e  o r  weakly e p i s u l c a t e  smooth a t h y r  i d s  

( a l t h o u g h  some have pronounced  growth l i n e s  a n t e r i o r l y )  

o ccu r  r a r e l y  w i t h  abundant sp in o u s  a t h y r i d s  i n  t h e  

B a l ly m o re  B ed s . They app ear  t o  be Sowerby* s Com posita  

ambigua (1823 ,  p . 105, p i .  376) and most c l o s e l y  re se m b le  

i n  d e t a i l s  of e x t e r n a l  shape  t h e  uppermost o f  h i s  

f i g u r e d  sp ec im en s .  The m a j o r i t y  a r e  much l e s s  

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

(1954, p p . 314-5)  from t h e  lower V isean  l im e s to n e s  

of  B r e c o n s h i r e ,

Composita  c f .  g r e g a r i a  

P l a t e  18 (e )  & ( f )

A smooth, b ra c h io p o d  r e s e m b l in g  Com posita  b u t  w i th  

a w e l l  d ev e lo p e d  median septum i n  t h e  b r a c h i a l  v a lv e  

i s  t h e  c h a r a c t e r i s t i c  f o s s i l  o f  t h e  ■ Com posita  bed.. 

T here  i s  g r e a t  v a r i a t i o n  in  s h e l l  sh a p e :  a  number have

t h e  d i s t i n c t l y  s u b - t r i a n g u l a r  shape  o f  C. g r e g a r i a  

(M*Coy 1844, p i . 22 ,  f i g . 18; Garwood 1913, p i , 51, 

f i g . 5) b u t  o t h e r s ,  e x t e r n a l l y ,  a r e  l i k e  C , f i c o i d e s .
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The form has  s t r o n g l y  d ev e lo p e d  d e n t a l  p l a t e s  

( f i g *  18 ( f ) )  - -  a t y p i c a l  f e a t u r e  of  t h e  a t h y r i d s  — 

end a deep m uscle  s c a r  in  t h e  v e n t r a l  v a l v e ,

Ganvood ( i b i d .  p . 571) had  doubts  abou t  i t s  t r u e  

a f f i n i t i e s  bu t  s t a t e d  t h a t  Vaughan v/as of  t h e  o p in io n  

i t  might b e lo n g  t o  t h e  genus C r y p t o n e l l a *. In  many 

r e s p e c t s  i t  a g re e s  w i th  C r y p t o n e l l a bu t  s i g n i f i c a n t l y  

t h a t  t e r e b r a t u l o i d  genus i s  w i th o u t  a p rom inen t  

median septum and has  a w e l l  d ev e lo p e d  long loop*

Echinoconchus  c f . subeLagans (Thomas )

P l a t e  19(a)  & (b)

A number o f  pus t u l i d s  o b t a i n e d  f rom  t h e  mid- 

B a l l y  mo r e  b ed s ,  t h e  Croghan Liraestone Group, and t h e  

Cave town r e e f  l im e s to n e s  b e lo n g  to  t h e  genus 

Bchinoconchus and a r e  r e f e r r e d  t o  t h e  s p e c i e s  su b e le g a n s  

They ag ree  v / i th  su b e le g a n s  i n  t h e  g lo b o se  p e d i c l e  

v a l v e ,  g e n t l y  concave d o r s a l  v a l v e ,  narrow i n c u r v e d  

umbo, and s t y l e  o f  o rn am en t .  They d i f f e r  however i n  

s i z e ,  b e in g  c o n s i d e r a b l y  l a r g e r  th a n  t h e  t y p e  w i th  a 

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

b r e a d t h .  They a re  most n e a r l y  matched by t h e  specimen 

from  P o o lv ash ,  I s l e  of Han f i g u r e d  by Thomas (1914, 

p i , 17, f i g ,  1 2 ) .  They a l s o  d i f f e r  in  p o s s e s s i n g  a 

sh a l lo w  v e n t r a l  s u lc u s  and c o r re s p o n d in g  d o r s a l  f o l d ,  

and in  t h e  wide  s p a c in g  a n t e r i o r l y  o f  t h e  c o n c e n t r i c  

s p i n e - b e a r i n g  b a n d s .
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L ep taen a  a n a lo g a  ( P h i l l i p s )  

p l a t e  19(c)  & (d)

L e p ta e n id s  a r e  found  th ro u g h o u t  t h e  c a l c a r e o u s  

s u c c e s s io n  and a r e  a lm ost  c e r t a i n l y  c o n s p e c i f i c  w i th  

P h i l l i p s   ̂s L. analoga. ( t h e  t y p e  i s  f rom  ’Bolland* ) • 

Vaughan’ s i d e n t i f i c a t i o n  o f  t h e  South West p r o v in c e  

forms as L# a n a lo g a  v^as b a s e d  on D a v id s o n ’ s 

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

t h e y  a re  i n  f a c t  P h i l l i p s ’ s s p e c i e s .

L in o p ro d u c tu s  ’ co r  a zuit. Sg’ (Vaughan) 
and a l l i e d  forms

p l a t e  2 0 ( a ) -  (h)

R e c u r re n t  seams o f  t h i n - s h e l l e d  a sp in o u s

p r o d u c t id s  c h a r a c t e r i s e  t h e  upper  Oakport L im es tone

Group — t h e  L in o p ro d u c tu s  b e d s . They c l e a r l y  f a l l

w i t h i n  Vaughan’ s ’ c o r a ’ s p e c i e s  group (1905, p p . 2 90 -1 )

and, a l th o u g h  v a r i a b l e ,  t h e  m a j o r i t y  a r e  c e r t a i n l y

h i s  Sg m u ta t io n  - -  see p i .  2 0 ( a ) - ( e )  and compare

Vaughan (idem, p . 290 and p i . 25 ,  f i g . 4 ) .

Another fo rm , a l s o  a member o f  t h e  ’ c o r a ’ group

(P I ,  2 0 ( f ) - ( h ) ) ,  i s  a common and d i a g n o s t i c  f o s s i l

of t h e  Croghan Lim estone  S e r i e s  ( P u s t u l a  B e d s ) .  I t

c l o s e l y  re sem b le s  t h e  specimen f i g u r e d  by Vaughan

(idem. p i . 25, f i g s .  4 a -b )  w h ich ,  he  s a i d ,  i s

no tev ;orthy  f o r  i t s  ex t re m e ly  f i n e  r i b b i n g  and which
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o ccu rs  in  Sg and The I r i s h  spec im ens a p p e a r  t o

be s l i g h t l y  b r o a d e r  however and r e t a i n  t h e  n a r ro w ,  

s t r o n g l y  a r c h e d ,  v e n t r a l  umbo of t h e  Sg fo rm ,  w h i le  

t h e  e a r s  c a r r y  s t r o n g  p l e a t s  and a number o f  s p i n e  

b a s e s  (compare Davidson 1858, 2 ,  p i . 3 6 ,  f i g . 4 - 4 a ) .

In  1913 P ro d u c tu s  c o r a  m ut.  Sg was named by 

Garwood ( p . 469 f o o t n o t e )  P ro d u c tu s  c o r r u g a t o - 

h e m is p h e r i c u s  and i n  1916 he f i g u r e d  t h i s  s p e c i e s  

( p i . 15, f i g . l . ) .  I t  i s  v e ry  d o u b t f u l  however from

a com parison  of t h e  two f i g u r e s  ( I  have  n o t  y e t  been 

a b l e  to  compare t h e  t y p e s )  i f  they  a re  one and t h e  

same s p e c i e s  % Garwood’ s f i g u r e d  spec im en  a p p e a rs  

t o  be more t r a n s v e r s e ,  more c o a r s e l y  c o s t a t e ,  and 

t o  have  a b r o a d e r ,  l e s s  w e l l  d e f i n e d ,  v e n t r a l  umbo. 

Moreover P .  c o r r u g a t o - h e m is p h e r ic u s  i s  a  s p e c i e s  w i th o u t  

n o m e n c l a t u r a l  s t a t u s  — a f a c t  n o t e d  by George and 

OSY/ald 1957, p .  .

P h r iC O d o th y r is  c f .  l i n e a t a  (Sowerby)

P l a t e  2 1 ( a ) - ( c )

R e t i c u l a t e  s p i r i f e r i d s  o f  t h e  genus P h r i c o d o t h y r i s  

o ccu r  a b u n d a n t ly  a t  c e r t a i n  l e v e l s  w i t h i n  t h e  B a l l y  mo r e  

B eds .  The m a j o r i t y  a r e  i n t e r m e d i a t e  in  shape  betw een  

P. l u c e r n a  George and l i n e a t a . They p o s s e s s  

t h e  u n e q u a l  b i c o n v e x i ty  o f  p .  l u c e r n a , but  t h e  

v e n t r a l  umbo i s  o f  l i n e  a t  a t y p e ,  b e in g  m o d e ra te ly  

i n c u r v e d ,  f a i r l y  p ro m in e n t ,  and " i n  d o r s a l  view a p p e a rs
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e l e v a t e d  i n  c h a r a c t e r i s t i c  f a s h i o n  above t h e  h in g e  

line** in  (George 1932, p . 5 4 4 ) .

A number o f  t h e  s m a l l e r  s h e l l s  a r e  malfo im ed 

( see  Reed 1893, and George i b i d ,  p . 5 4 3 ) .

T y l o t h y r i s  lam ino sa  (M*Coy) 
and r e l a t e d  forms

P l a t e  2 2 ( a ) - ( d )

T y l o t h y r i d s  a r e  fo und  th ro u g h o u t  t h e  s u c c e s s i o n  

f rom  t h e  Rockingiiam S an d s to n e  Group to  t h e  m ass iv e  

c r i n o i d a l  and r e e f  l im e s to n e s  of  D]_ a g e .

The m a j o r i t y  a c c o rd  w i t h  t h e  emended d e s c r i p t i o n  

o f  lam in o sa  ( 11’Coy) (see  R o r th  1920, p .  197) ex c ep t  

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

between N o r t h ’ s ’m u ta t io n  and t h o s e  d e s c r i b e d  f rom  

t h e  h ig h  T o u r n a i s i a n  beds o f  Hook Head by Smyth 1930, 

p $559, They do n o t  r e v e a l  t h e  e x t re m e ly  a c u te  

c a r d i n a l  e x t r e m i t i e s  of th e  Hook forms ( idem, p i .1 5 ,  

f i g s .  10-12) p e rh a p s  because  o f  im p e r f e c t  p r e s e r v a t i o n *  

V a r i a t i o n  i s  m arked: f o r  example spec im ens  from  one

l o c a l i t y  w i t h i n  t h e  Ballymore Beds d i s p l a y  a r a n g e  

of l a t e r a l  p r o f i l e s  com parable  w i th  t h a t  i l l u s t r a t e d  

by N or th  (op .  c i t .  f i g s ,  4 a - c ) .  C e r t a i n  s h e l l s  from 

t h e  Cavetown L im estone  Group have  a  number o f  f e a t u r e s  

in  common w i th  T. s u b c o n ic a  (M ar t in )

S i m i l a r  fo rm s ,  e x h i b i t i n g  a com parab le  d e g re e  o f  

v a r i a t i o n ,  o cc u r  a t  s t r e e d a g h  P o in t  (B a l ly shan n on



L im estone)  — Oswald (1955, pp* 170 & 1 7 2 ) .

(b) C o ra l s

Caninophyllum  afL  pa tu lu m  (M ich e l in )

P l a t e  2 3 (a )  & (b)

Large  t r o c h o - c y l i n d r i c a l  c a n i n i i d s  e x h i b i t i n g  a 

marked c y a t h o p h y l l o i d  t r e n d  and c l e a r l y  b e lo n g in g  to  

t h e  genus Caninophyllum  a r e  common in  (and a p p a r e n t l y  

l i m i t e d  t o )  t h e  K i lb ry a n  L im es to n e .  They d i f f e r  

f rom  2 '  pa tu lum  (S a leo  1910, p .3 9 ,  p i s *  6 -8)  in  t h e i r  

m inor  s e p t a  b e in g  v e s t i g i a l  o r  a b s e n t ,  and in  t h e i r  

m arkedly  g r e a t e r  d ia m e te r  in  t h e  a d u l t  s t a g e .  The 

m a j o r i t y  ag ree  w i th  Vau^ÿian’ s ’ c l o s e l y  s e p t a t e  fo rm ’ 

from  E u r r in g to n  Coombe ’ d i a g n o s t i c  of  ^ ’ (Vaughan 1911, 

p . 374 ,  p i . 30 , f i g . 6a) excep t  in  d i a m e te r  i n  which 

r e s p e c t  th ey  re se m b le  t h e  f i g u r e s  o f  C_* a f f . p a tu lum  

from  t h e  L in o p ro d u c tu s  Beds of Hook Head (Sny th  1930, 

p i . 16 ,  f i g s . 2 - 3 ) •

Lewis (1927) d e s c r i b e d  and f i g u r e d  a spec im en of 

C a n in i a  c f .  p a t u l a  from t h e  b a s a l  beds of t h e  K i l b r y a n  

L im es tone  a t  C le e n e .  Th is  form  p o s s e s s e s  s h o r t  b u t  

d i s t i n c t  minor s e p t a  and i s  t h e r e f o r e  more c l o s e l y  

s i m i l a r  t o  M i c h e l i n ’ s t y p e .

r
C a r u t h e r s e l l a  s p .

P l a t e  2 4 (a) & ( b ) .

C a r e in o p h y H id  c o r a l s ,  a p p a r e n t l y  f a l l i n g  w i t h i n  

t h e  genus C s r u t h e r s e l l a ^  o cc u r  in  t h e  l i m e s t o n e s - w i t h -
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s h a l e s  o f  t h e  ra id-Ballym ore  B eds .  They re sem b le  t h e
r

geno type  - -  C a i^ u th e r s e l l a  compacta Garwood - -  

p a r t i c u l a r l y  in  d e t a i l s  o f  t h e  complex c e n t r a l  column, 

b u t  d i f f e r  i n  h av in g  a m a r g in a l  zone w i t h o u t  a 

development o f  l o n s d a l e o i d  d i s s e p im e n t s  in  t h e  epheb ic  

s t a g e .  The e x i a l  ends o f  t h e  major s e p t a  a r e  u s u a l l y  

f l e x e d .

R o l l e d  spec im ens ,  p ro b a b ly  o f  th e  same fo rm , 

o cc u r  i n  t h e  P e t t i g o  L im estone o f  t h e  Oma^ sync l i n e  — 

Snnpson (1955, p .  3 9 9 ) .

C y a t h o c l i s i a  ta b e rn a c u lu m  Ding^vall  

P l a t e  2 4 (c )  & (d)

N u c le a t e  a u l o p h y l l i d s , r e f e r a b l e  t o  t h e  genus 

C y a t h o c l i s i a , a r e  found o c c a s i o n a l l y  i n  t h e  K i lb r y a n  

L im estone  and in  t h e  B al lym ore  B eds .  They a g re e  w i t h  

t h e  t y p e  s p e c i e s ,  £ .  tab e rn a c u lu m  D ing iva l l  (1926, 

p . 1 2 ) ,  i n  t h e  long  c l e a r l y  d e f in e d  c a r d i n a l  f o s s u l a ,  

t h e  lo n g  d i s t a l l y  f l e x e d  major s e p t a . c o n t i n u o u s  w i th  

t h e  s e p t a l  l a m e l l a e ,  t h e  lo n g  minor s e p t a ,  and th e  

complex den se  c e n t r a l  column.

The s p e c i e s  i s  n o rm a l ly  r e g a r d e d  as d i a g n o s t i c  

of ^C^ b u t  Smyth (1930, p .  544) fou nd  i t  i n  Cg beds  

a t  Hook Head and i t  has been r e c o r d e d  from Sq in  

P e m b ro k e sh i re .  These o c c u r re n c e s  t h e r e f o r e  p r e c lu d e  

i t s  u s e  as a  T o u rn a i s i a n  marker f o s s i l .
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L l t h o s t r o t i o n  c f .  a f f i n e  (Fleming)

P l a t e  25 (a )

C o lo n ie s  o f  f a s i c u l a t e  d e n d r o id  l i t h o s t r e t i e n t i d s ,  

a g r e e in g  w i t h  L* a f f i n e  in  a l l  c h a r a c t e r s  ex cep t  t h e  

number o f  m ajor  s e p t a ,  which  i s  c o n s i s t e n t l y  23 as  

opposed t o  t h e  u s u a l  3 0 -3 2 ,  have been o b t a i n e d  f rom  

t h e  m id-B allym or e Beds and from  t h e  Cavet own L im estone 

Group,

L i t h o s t r o t i o n  a f f i n e - p h i H i p s i  group 

This  c o n v e n ie n t ly  d e s c r i p t i v e  t e r m  (u se d  by Smyth 

1925, p .  148) co v e rs  d e n d ro id  l i t h o s t r o t i o n t i d s  

o c c u r r i n g  in  t h e  upper  p a r t  o f  t h e  Cavetown L im estone  

Group, in  which  t h e  c o r a l l i t e s  v a ry  c o n s i d e r a b l y  i n  

s i z e ,  t h e  l a r g e s t  c l o s e l y  s i m i l a r  t o  t h o s e  o f  L* 

a f f i n e  and h av in g  t h e  anas tom osing  h a b i t  o f  L. 

p h i l l i p s i  Edwards and Haime.

L i t h o s t r o t i o n  c f .  maccoyanum Edwards & Haime

C o r a l l a  of  s m a l l  c e r i o i d  l i t h o s t r o t i o n t i d s  occu r  

o c c a s i o n a l l y  i n  t h e  Cavetown L im es ton e  Group ( d i v i s i o n

( i i )  of p .60) and a r e  r e f e r r e d  t o  th e  above s p e c i e s . 

They d i f f e r  from t h e  o r i g i n a l  d e s c r i p t i o n  i n  h a v in g  

more numerous s e p t a  ( t h e  av e rag e  number o f  m a jo r  s e p t a  

i s  16 as  opposed to  10-12) and a g r e a t e r  d i a m e te r  of  

t h e  c o r a l l i t e s  (ave rag e  4 .5  mm. a s  opposed  to  3 -4  mm.). 

In  t h e s e  f e a t u r e s  th ey  a r e  i n t e r m e d i a t e  betv/een L*
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maccoyanum s . s .  and L. p o r t l o c k i  Bronn.

L i t h o s t r o t i o n  c f .  m a r t i n i  Edwards & Haime 

P l a t e  2 6 (a )  & (h)

The g r e a t  m a j o r i t y  o f  t h e  l i t h o s t r o t i o n t i d s  found  

in  t h e  u p p e r  p a r t  o f  t h e  B a l lym ore  Beds a r e  c l o s e l y  

s im l- la r  t o  L. m a r t i n i .

They have  a t h i n  s t r i a t e  e p i t h e c a ,  an a v e ra g e  

c o r a l l i t e  d i a m e te r  of 9*1 mm, ( ran ge  7 .5 -1 1* 5  mm. ) 

and an av e rag e  number of major s e p t a  27 ( ra n g e  25-32) 

a l t e r n a t i n g  w i th  s h o r t  minor s e p t a  e x te n d in g  j u s t  

beyond t h e  d i s s e p lm e n ta r iu m . The m ajor  s e p t a  a r e  

however c o n s i s t e n t l y  s h o r t e r  th a n  in  L. m art  i n i  s .  s .  

(w i th  t h e  e x c e p t io n  of t h e  c o u n t e r - c a r d i n a l  sep tum  

which u n i t e s  w i th  t h e  t h i n  l e n t i c u l a r  c o l u m n e l l a ) ,  

seldom ex c eed in g  a h a l f  t o  tv;o t h i r d s  o f  t h e  r a d i u s  

of t h e  c o r a l l i t e s  in  l e n g t h  (compare Edwards & Haime 

1850-4 ,  p . 197, p l . 4 0 ,  f i g . 2) . In  a d d i t i o n  a t h i r d  

s e r i e s  o f  d i s s e p im e n t s  i s  o f t e n  p r e s e n t  and t h e  

t a b u l a e  a r e  more a c u t e l y  c o n i c a l  t h a n  i s  i n d i c a t e d  

by t h e  d e s c r i p t i o n  and f i g u r e s  i n  t h e  above monograph.

L i t h o s t r o t i o n  a f f .  p a u c i r a d i a l e  (M’Coy)

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

L. pa u c i r a d i a l e  and L. junceum (F lem in g ) o c c u r  in  t h e
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upper  p a r t  of t h e  L i t h o s t r o t i o n  pa u c i r a d i a l e  r e e f  and 

in  t h e  im n e d ia t e ly  su cceed in g  l im e s to n e s *  They d i f f e r  

from  t h e  fo rm er  s p e c i e s  in  t h e  d ia m e te r  of t h e  

c o r a l l i t e s  v/hich ran ges  from  3*3 ram. to  4 .3  mm., in  

t h e  number o f  m ajo r  s e p t a  w hich  rang es  from 16 t o  19, 

and in  t h e  l i m i t e d  number of c o r a l l i t e s  t h a t  c a r r y  

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

L i t h o s t r o t i o n c f .  s c o t ic u m  H i l l  

p l a t e  2 5 (b )  & (c)

A- g roup  o f  f a s i c u l a t e  p h a c e l o i d  or  d e n d ro id  

l i t h o s t r o t i o n t i d s  d i r e c t l y  com parable  w i th  L. s c o t i c u m  

c h a r a c t e r i s e  t h e  Ballym ore  B eds .  They a g re e  w i t h  L. 

s co t icu m  in  t h e  e p i t h e c a l  c h a r a c t e r s ,  i n  t h e  v a r i a b l e  

d ia m e te r  of t h e  c o r a l l i t e s  ( from  5 ram. to  10 ram. - -  

av e rag e  6 .5  ram.), and in  number of m ajo r  s e p t a  

(22-28 — a v e ra g e  26) which a l t e r n a t e  w i th  s h o r t  

minors  p r o j e c t i n g  j u s t  beyond t h e  d i s s e p im e n t  a r iu m .

The p r i n c i p a l  a b e r r a n t  b i o c h a r a c t e r  i s  t h e  l e n g t h  of 

t h e  major s e p t a  which i s  c o n s i s t e n t l y  g r e a t e r  th a n  a 

h a l f  to  two t h i r d s  of t h e  r a d i u s  of t h e  c o r a l l i t e s ,  

w h i l e  t h e  c o u n te r  c a r d i n a l  septum o f t e n  ex tend s  to  

t h e  t h i n  l e n t i c u l a r  c o lu m e l la  (compare H i l l ,  1941, 

p p .  1 73 -4 ) .  In  a d d i t i o n  t h e  d i s s e p i r a e n ta l  t i s s u e  

t e n d s  to  be i r r e g u l a r  and more e l a b o r a t e  th a n  i n  t h e  

t y p e  (a w e l l  deve loped  en d o th ec a  i s  u s u a l l y  p r e s e n t ) ,  

an d  the t a b u l a e  t e n d  to  be  more a c u t e l y  c o n i c a l  in
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t h e i r  d i s p o s i t i o n *

(c) T r i l o b i t e  

P h i l l i p s i a  c f  * s c a b r a  Woodward 

P l a t e  22(e)

A number of w e l l - p r e s e r v e d  d e ta c h e d  p y g i d i a ,  

r e s e m b l in g  P* s c a b r a  Woodward (1883, p p . 4 3 -4 ,  p i , 9 ,  

f i g ,  5b) i n  g e n e r a l  fo rm , were r e c o v e r e d  f rom  th e  

m id-B allym ore  Beds* In  d e t a i l  however t h e  form  i s  co n ­

s i d e r a b l y  d i f f e r e n t  from t h a t  s p e c ie s  p r i n c i p a l l y  in  

r e l a t i v e  d im en s io n s ,  w id th  of t h e  p y g i d i a l  b o r d e r ,  

and o rnam en t,  and i t  may w e l l  b e lo n g  to  a new s p e c ie s *  

The cep h a lo n  and t h e  t h o r a x  a r e ,  however ,  urlmown*

A t y p i c a l  pygidium  i s  w id e r  th an  long  (1 0 .5  mm.: 

8 .5  ram.) w i t h  a w e l l  d e f in e d  a x i a l  lo b e  l e s s  t h a n  one 

t h i r d  t h e  w id th  of  th e  pyg id ium  a n t e r i o r l y ,  and 

c o n s i s t i n g  o f  fo u r te e n  f i r m l y  f u s e d  s o m i te s  and tv/o 

l a t e r a l  ( p l e u r a l )  lo bes  each of t e n  s o m i t e s .  The a x i s ,  

s u b t r a p e s o i d a l  in  c r o s s  s e c t i o n ,  ex ten d s  t h e  f u l l  

l e n g t h  of  t h e  segmented p o r t i o n  of  th e  pygidium  and 

i s  m arkedly  e l e v a t e d ,  d e c r e a s i n g  s l i g h t l y  i n  e l e v a t i o n  

and in  w id th  to  a b l u n t  ro u n d e d  t e r m i n a t i o n .  The 

p l e u r a l  lo b es  a re  g e n t l y  a rch ed  and s h a r p ly  d i f f e r e n t ­

i a t e d  from  a w e l l  d e f in e d  b ro a d  (1 .7  ram.) g e n t l y  

convex f l a n g e  ( p y g i d i a l  b o r d e r ) .  Ornament c o n s i s t s  o f  

rows of  t u b e r c l e s . They a r e  g e n e r a l l y  n in e  in  number 

on t h e  c r e s t  o f  an a x i a l  s o m i te ,  t e n d i n g  t o  d e c r e a s e
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i n  s i z e  and become l a t e r a l l y  c o n t ig u o u s  w i t h  

d e c r e a s i n g  w i d t h .  The b r o a d e s t  s o m i te s  of  t h e  

l a t e r a l  segments  c a r r y  tv /e lve  t u b e r c l e s ,  b u t  t h e s e  

d e c r e a s e  in  number w i th  d e c r e a s i n g  Y/idth u n t i l  t h e  

most p o s t e r i o r  so m i te  b e a r s  o n ly  a  s i n g l e  p r o t u b e r a n c e .  

The rows of t u b e r c l e s  a r e  c o n t in u o u s  a c ro s s  t h e  

p y g i d i a l  b o r d e r ,  shoY/ing a gradua.1 r e d u c t i o n  in  s i z e  

toY/ards t h e  p o s t e r i o r  edge where t h e y  a r e  supp lem en ted  

i n  t h e  i n t e r t u b e r c u l a t e  zone by  f i n e  g r a n u l e s ,  

i r r e g u l a r  i n  s i z e  and d i s t r i b u t i o n .
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EXPLANATION OP PLATE 1 .

C a lc a re o u s  s a n d s to n e .  Composed o f  a p p ro x im a te ly  
e q u a l  p r o p o r t i o n s  o f  c r i n o i d ,  d i e l l  and b ryozoan  
f ra g m e n ts  w i t h  s c a t t e r e d  f o r a m i n i f e r s  and s u b a n g u la r  
and a n g u la r  g r a in s  o f  q u a r t z  and f e l s p a r  ( i n c l u d i n g  
m i c r o c i i n e ) .  Top of t h e  Rockingham Sands tone  Group. 
Q uarry  1 m ile  so u th  o f  Drumkeelan Lough. X 17.
The p h o tog rap h  i s  a n e g a t i v e .



PLATE 2 .
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EXPLANATION OP PLATE 2 .

Sandy lime s t o n e .  A t y p i c a l  example o f  t h e  b a s a l  
beds o f  t h e  K i lb r y a n  Lins s t o n e .  The o rg a n ic  d e b r i s  
i n c l u d e s  f ra g m e n ts  o f  c r i n o i d s  and s h e l l s  and 
f o r a m i n i f e r s  th ro u g h o u t  which i s  s c a t t e r e d  numerous 
d e t r i t a l  g r a i n s  of a r t z  and f e l ^ a r .  Q uarry  nea r  
t h e  Q u a r t e r s ,  Rockingham e s t a t e .  X 18. The 
p h o to g rap h  i s  a n e g a t i v e .
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EXPLANATION OP PLATE 3 .

O o l i t i c  l i m e s to n e .  Many sm a l l  o rg a n ic  f rag m en ts  
(m o s t ly  o f  b ra c h io p o d s ,  b ryozoans  and c r i n o i d s )  
and f o r a m i n i f e r s  ( o f t e n  i n  conaL d e ra b le  num bers) ,  
w i th  a s i n g l e  o o l i t h i c  dc in  w hich  i s  d ev o id  o f  
r e c o g n i s a b l e  s t r u c t u r e ,  a re  c h a r a c t e r i s t i c  of t h e  
’o o l i t e s *  im m ed ia te ly  below t h e  c a l c i t e - m u d s t o n e  
beds (Oakport G roup) .  They a r e  s e t ( t o g e t h e r  u s u a l l y  
v / i th  a few s h e l l e d  o o l i t h s )  i n  a m a t r i x  o f  c l e a r  
r e c r y s t a l l i s e d  c a l c i t e .  Quarry  2 / 3  m i le  e a s t  o f  
C o o te h a l l  Lough, x 16 .  The p h o to g ra p h  i s  a 
n e g a t i v e .
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EXPLANATION OP PLATE 4 .

A lg a l  l i m e s t o n e .  Composed l a r g e l y  o f  f i l a m e n to u s  
a l g a l  c o l o n i e s  w hich  a r e  s e e n  to  g r a d e  i n t o  c a l c i t e -  
mudstone w h ich  has  r e s u l t e d  from d i s i n t e g r a t i o n  o f  
the  a l g a l  t i s s u e .  C a l c i t e - m u d s to n e  beds o f  th e  
Oakport Group. L i s s e r d r e a  ( n o r t h )  qi a r r y ,  n e a r  
B oyle .  X 16. The p h o to g rap h  i s  a n e g a t i v e .
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EÎCPLANATIOÎÎ. OP PLATS 5 .

C a l c i t e - m u d s t o n e . The l i t h o l o g y  o f  t h i s  l im e s to n e  
i l l u s t r a t e s  t h e  mixed c h a r a c t e r  o f  many o f  th e  
c a l c i t e - m u d s t o n e s  o f  t h e  Oakport Group. C onsp icuous  
c r i h o i d  and m o l lu sc  d i e l l  f ragm en ts  a r e  embedded in  
a base  o f  c a l c i t e - m u d  which i s  composed m a in ly  o f  
d i s i n t e g r a t i n g  a l g a l  t i s s u e  ( i n  p l a c e s  f i n e  t u b u l a r  
s t r u c t u r e  i s  s t i l l  t o  be r e c o g n i s e d ) .  Quarry 200 
y a r d s  n o r t h  o f  E r r i r o n a g h  Lodge, Rickingham e s t a t e .
X 12. The p h o to g rap h  i s  a n e g a t i v e .



PLATE 6

(a)

(b)



—134 —

PI îîTATIOIT OF PL/iTE 6

(a )  % (b) F a l s e  bedd ing  i n  c r i n o i d a l  o o l i t e .  
Near t h e  to p  o f  th e  Lino pro duct  vis beds (Oakport 
or ou p ) • Quarry a t  GlogTier% "near""Drums na •
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EXPLAÎTATIOIT OF PLATS 7 .

A lg a l  l im es tone*  Large * c lo t s *  of d i s i n t e g r a t i n g  
a l g a l  t i s s u e  t o g e t h e r  w i th  n i x e d  o rg a n ic  f r a g m e n ts  
s e t  i n  a r e c r y s t a l l i s e d  c l e a r  c a l c i t e  m a t r ix *  
C a lc i t e -m u d s to n e  beds (Oakport Group)* L e t f o r d s p a r k  
Q uarry ,  B oy le .  X 13. The p h o tog rap h  i s  a n e g a t i v e .
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EXPLANATION OF PLATE 8 .

B i o c l a s t i c  l i m e s t o n e .  Composed o f  f ra g m en ts  o f  
c r i n o i d s ,  s h e l l s  and a l g a l  c o l o n i e s ,  o s t r a c o d s ,  
sponge s p i c u l e s  and a h o s t  o f  v a r i e d  f o r a m i n i f e r s  
in c l u d i n g  amm odiscids ,  a r c h a e d i s c i d s , e r l a n d i i d s ,  
n o d o s a r i i d s  and p l e c t o g y r i d s . This i s  th e  t y p i c a l  
l i t h o l o g y  o f  th e  Syrirygopora beds (Ballym ore B e d s ) .  
Crag ,  1 m i le  s o u t h  of  Ole nea r  ne House, A rd c a rn .
X 10. The p h o to g ra p h  i s  a n e g a t i v e .
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(a)

(b)
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EXPLANATION OP PLATE 9.

(a) The n o d u la r  l im e s to n e s  and t h i c k  di a l e s  a r e  
c h a r a c t e r i s t i c  o f  th e  m id-Ballym ore  B eds .
Woodbrook q u a r r y .

(b) C o ra l  l i m e s t o n e .  Composed m a in ly  o f  g i g a n t e i d  
c a n i n i i d s  and f a s i c u l a t e  l i t h o s t r o t i o n t i d s . Upper 
Ballymore Beds.  Knockarush q u a r r y ,  Boyle .



PLATE 1 0 .
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BXPIÆATION OP PLATE 10 .

O o l i t i c  b i o c l a s t i c  l im e s to n e *  Bracti iopod s p i n e s ,  
t r e p o s t ornate b ry o z o a n s ,  c r i n o id  f ra g m en ts  and 
Koninckopora s p. a r e  p rom inen t  among t h e  o r g a n ic  
c o n s t i t u e n t  s . Many o f  th e  f rag m en ts  a r e  su r ro u n d e d  
by one o r  more o o l i t h i c  s h e l l s  i n  which r a d i a l  
f i b r o u s  s t r u c t u r e  can r e a d i l y  be d i s c e r n e d .  A few 
o f  t h e  o o l i t h s  a re  p e n e t r a t e d  by  w e l l - f o r m e d  c r y s t a l s  
o f  a u t h i g e n i c  q u a r t z .  The m a t r i x  i s  r e c r y s t a l l i s e d  
c a l c i t e .  P u s tu l a  beds (Croghan Group). C rag ,  2 / 3  
m ile  e a s t - s o u t h - e a s t  o f  C ash e l  Cross  Roads, C a r r i c k .
X 15.  The pho tog rap h  i s  a n e g a t i v e .



PLATE 1 1 .
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EXPLANATION OP PLATE 11.

S e l e c t i v e l y  d o l o m i t i z e d  c a l c i t e - m u d s t o n e ,  •Fragments * 
o f  u n a l t e r e d  c a l c i t e - m u d s t o n e  su r ro u n d e d  by a more 
c o a r s e l y  c r y s t a l l i n e  d o l o m i t i z e d  •m a t r i x ’ g iv e s  t h e  
ap p ea ran ce  o f  a  p s e u d o b r e c c i a ,  Cavetown Line s to n e  
Group, Quarry  2 /3  mile s o u th  o f  G a r r i c k s l a v a n  Lough, 
K i l t o g h e r t ,  N a t u r a l  s i z e .



PLATE 12.  

(a)

(b)
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EXPLANATION OF PLATE 12,

(a )  Sheemore H i l l ,  A t e r r a c e d  o u t l i e r  i n  l im e s to n e s  
o f  t h e  Cavetown Group, 4 m i le s  n o r t h - e a s t  o f  G a r r i c k ,

(h) G her ty  l i m e s to n e s .  Large i r r e g u l a r  c h e r t  n o d u ls s  
i n  t h e  lower l im e s to n e s  o f  th e  Cavetown Group, Mong 
h i l l ,  K i l t o g h e r t ,



PLATE 1 3 .
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EXPLANATION OF PLATE 13.

B i o c l a s t i c  l i m e s t o n e .  Composed o f  t r e p o s t o m a t e  
b r y o z o a n s , c r i n o i d s ,  f o r a m i n i f e r s ,  b ra c b io p o d  i n e s  
and sponge s p i c u l e s  embedded i n  c l e a r  r e c r y s t a l l i s e d  
c a l c i t e .  In  i t s  mixed o r g a n i c - f r a g m e n t a l  c h a r a c t e r  
and evenness  o f  g r a i n ,  t h i s  l i m e s to n e  i s  t y p i c a l  o f  
t h e  beds im m e d ia te ly  o v e r l y i n g  th e  L i t h o s t r o t i o n  
p a u c i r a d i a l e  beds i n  t h e  Sheemore-Bran Lough g round .  
W indmill  s tump, Mong h i l l ,  K i l t o g h e r t ,  X 15, , The 
p h o to g rap h  i s  -a n e g a t i v e .



PLATE 14

(a)

(b)
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EXPLANATION OP PLATE 14.

(a )  & (b) C ora l  l im e s to n e s .  W idely  s p re a d  b r a n c h in g  
c o l o n i e s  o f  f a s i c u l a t e  l i t h o s t r o t i o n t i d s  i n  th e  
Li t h o s t r o t i o n  p a u c i r a d i a l e  r e e f ^  (Cavetown Group). 
B l u f f ,  300 y a rd s  n o r t h  o f  C log h er  Lough, Cavetown. 
S c a l e :  t h e  d ia m e te r  o f  a c o r a l l i t e  i s  abou t  5 mm.



PLATE 1 5 .

(a)
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EXPLANATIOK OP PLATS 15 .

(a )  Low mound caused  by a p a t c h  r e e f  i n  th e  Ballym ore  
Beds. P l a i n s  o f  Boyle ,  1 m i le  n o r t h  o f  R a thd iv een  
Lodge, Rockingham.

(b) C o n tac t  o f  r e e f  and bedded l im e s to n e s .  Sharp 
j u n c t i o n  ( a t  bo t tom  o f  hammer s h a f t )  between r e e f  
l im e s to n e  (above) and w e l l -b e d d e d  l i m e s to n e s  w i th  
t a b u l a r  c h e r t  n o d u le s  o f  th e  Cavetown Group. Quarry  
i n  K e s h c a r r ig a n  v i l l a g e .



1

(a)

PLATE 16

(c)
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EXPLANATION OP PLATE 16.

•A t h y r i s • c f .  Ingens

(a )  D o rsa l  view o f  a ' l a r g e  specim en ( r e s t o r e d )
(b) L a t e r a l  v iew o f  t h e  same spec im en .
(c) View o f  t h e  a n t e r i o r  m arg in  o f  th e  same

specimen showing t h e  m edian  p l i c a t i o n .  
(A l l  X 1 | ) .



PLATE 1 7 .

(b)
■

(c) (d)



—1 4 5 —

EXPLANATION OF PLATE 17. 

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

(a)  D o rs a l  view o f  a specim en showing t r a c e  o f  t h e
median septum i n  t h e  b r a c h i a l  v a l v e ,

(b) L a t e r a l  view o f  th e  same ^  ec lm en.
(c )  D o rsa l  view o f  a more expans i f  o r  m ç) ecimen

showing t h e  s m a l l  foramen and rem nan ts  o f  t h e  
sp in y  in ves tm en t  o f  t h e  s h e l l .

(d) L a t e r a l  v iew  o f  t h e  same spec im en .  (A l l  X 2 ) .



PLATE 1 8 .

(a)
(b)

(c)
( d )
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EKPLAÏÏATIOÏÏ OP PLATE 18.

C om posi ta  ambigua

(a )  & (b) D o r s a l  vlevf and vliew o f  t h e  a n t e r i o r  m arg in  
r e s p e c t i v e l y ,  showing t h e  p ro m in en t  grov/th l i n e s  
a n t e r i o r l y  and  w eak ly  e p i s u l c a t e  c o n d i t i o n  o f  t h e  
commissure. X 2 .
(c )  & (d )  D o r s a l  v iew  and  view o f  t h e  a n t e r i o r  m arg in  
o f  a l e s s  s t r o n g l y  p l i c a t e  ip ec im en .  X 2 .

C om posita  o f .  g r e g a r i a

(e)  View o f  t h e  i n t e r i o r  o f  th e  d o r s a l  v a l v e  o f  a 
sm a l l  ^  ec im en showing t h e  prominent m edian  septum .
X 6.
( f )  T r a n s v e r s e  s e c t i o n  a t  3 mm. below t h e  v e n t r a l  
umbo showing t h e  m edian  septum  and rem n an ts  o f  t h e  
d e n t a l  p l a t e s .  X 2 .



PLATE 1 9 .

(a) (b)

«g

(c) (d)

/K:
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EXPLANATION OP PLATE 19 .

E ch in o co n ch as  c f .  s u h e le g a n s

(a)  V e n t r a l  viev; showing t h e  narrow  umbo and t h e  
b ro a d ,  w id e ly  s p a c e d ,  s p i n e - b e a r i n g  b a n d s .  X 2*
(b) L a t e r a l  v iew  o f  t h e  same spec im en .  X 2 .

L e p ta e n a  a n a lo g a

(a )  & (b)  V e n t r a l  and l a t e r a l  v iew  r e s p e c t i v e l y  
showing t h e  w e l l - m a r k e d ,  c o n c e n t r i c  r u g a e  and f i n e  
c o s t a e .  In  p o s s e s s i n g  a  d i a r p  g e n i c u l a t i o n  and 
b ro a d  a n t e r i o r  and a n t e r o - l a t o r a l  f l a n g e ,  t h i s  
specimen i s  c l o s e l y  s i m i l a r  t o  t h e  t y p e .  X 1-J-.



PLATE 2 0 .

(a.) (b) (c)

(d) (e)

(g)

( f )

(h)

':MÆ^

-c*-:
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EXPLANATION OP PLATE 2 0 .

L ln o p ro d u o tu s  ' c o r a  m u t . Sg*

(a)  V e n t r a l  v i e w .
(b )  View showing t h e  t r a n s v e r s e  p r o f i l e  o f  t h e  p e d i c l e  

v a l v e .
( c )  View showing t h e  t r a n s v e r s e  p r o f i l e  o f  t h e  b r a c h i a l  

v a l v e .
(d )  & (e )  Two v ie w s  o f  a  more s t r o n g l y  a r c h e d  sp ec im en .

L in o p r o d u c tu s  ' c o r a * (D^ form)

( f )  V e n t r a l  visv/ showing t h e  c h a r a c t e r i s t i c  r i b b i n g ,  
narrow  umbo and  e a r s  w i t h  s t r o n g  p l e a t s .

(g) View shov/ing t h e  t r a n s v e r s e  p r o f i l e  o f  t h e  p e d i c l e  
v a l v e ,  t h e  i n c u r v e d  umbo and s t r o n g  e a r  p l e a t s .

(h )  View showing t h e  l o n g i t u d i n a l  p r o f i l e  o f  t h e  
p e d i c l e  v a l v e .

( A l l  n a t u r a l  s i z e ) .



PLATE 2 1 .

( » )

& ( b )

(c)
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EXPLANATION OF PLATE 2 1 ,

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

( a ) ,  (b)  & (c )  D o r s a l ,  v e n t r a l  and  l a t e r a l  v iew s  
r e s p e c t i v e l y  o f  a  m a lfo rm ed  s p e c im e n .  X 2 .



PLATE 22

(a) (b)

(c) (d)

T -■A
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EXPLANATION OF PLATE 2 2 .

T y l o t h y r l s  l a m ln o s a

(a)  & (b)  D o r s a l  v iew s  o f  two s p e c im e n s ,  t h e  f i r s t  
showing t h e  n a r ro w ,  t r i a n g u l a r  d e l t h y r i u m .
(c)  & (d) L a t e r a l  v iew s o f  (a )  and (b )  r e s p e c t i v e l y  
shov/ing v a r i a t i o n  i n  t h e  d e g re e  o f  i n c u r v a t u r e  o f  t h e  
v e n t r a l  umbo. These  ^ e c i m e n s a r e  from t h e  same b e d .
X 1&.

P h i l l i p s i a  c f .  s c a b r a

(e )  View o f  t h e  p y g id iu m .  X 6.



PLATE 2 3 .

(a)

(b)
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EXPLAÎTATION OF PLATS 2 3 .

C an lnophy l lum  a f f .  pa tu lu m

(a )  T ra n s v e r s e  s e c t i o n  o f  a spec im en  c l o s e l y  s i m i l a r  
t o  t h o s e  d e s c r i b e d  and f i g u r e d  by Smyth (1930,  p i . 16, 
f i g s .  2 & 3) from Hook Head. X 2.
(b)  T r a n s v e r s e  s e c t i o n  o f  a specim en showing p a r t i c u l a r l y  
long  s e p t a .  X 2 .



PLATE 2 4 .

(a) (b)

/
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E:ŒMNATION OP PLATE 2 4 .

Ç a r r u t h e r s e l l a  s p .

(a )  e: (b) T r a n s v e r s e  s e c t i o n s  o f  two spec im ens  
r e s p e c t i v e l y  a t  5 nrru and 15 imn. below t h e  c a l y x .  X 2 .

C y a t h o c l i s i a  t a b e rn a c u lu m

(c )  T r a n s v e r s e  s e c t i o n  showing p a r t i c u l a r l y  w e l l  t h e  
lo n g  c l e a r l y  d e f i n e d  c a r d i n a l  f o s s u l a  and lo n g ,  
f l e x e d  ma*o r  s e p ta *  X 2 .
(d) L o n g i t u d i n a l  s e c t i o n .  X 2 .



PLATE 25

(a)

(c)

( b )
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EXPLANATION OF PLATE 2 5 .

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

(a )  T r a n s v e r s e  s e c t i o n .  X 2 .

L l t h o s t r o t l o n . c f .  s c o t i c u m

(a)  T r a n s v e r s e  s e c t i o n  showing t h e  lo n g  m a jo r  s e p t a  
and t h e  c o u n t e r  c a r d i n a l  sep tum  e x t e n d i n g  a lm o s t  t o  
t h e  l e n t i c u l a r  e p i t h e c a .  X 2 .
(b )  L o n g i t u d i n a l  s e c t i o n  showing t h e  a r c h e d  t a b u l a e  
X 2 .



PLATE 2 6 .

(a)

i

( b )
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EXPLMATION OF PLATE 2 6 .

L l t h o s t r o t l o n  o f .  m art  i n i

(a )  T r a n s v e r s e  s e c t i o n  showing t h e  lo n g  m inor s e p t a  
and p ro m inen t  d i s s e p i m e n t a r i o m .  X 2 .
(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 i c a l  t a b u l a e .  

X 2 .



(£>)

PLATE 2 7 .

(&)
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EXPLANATION OP PLATE 27 .  

Rhom boporel la  sp .

(a )  T r a n s v e r s e  s e c t i o n *  X 6*
(b) L o n g i t u d i n a l  s e c t i o n .  X 6.
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