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Between th e  ^ e a r s  1869-B.3 th e T r ia  s a l e  sands tone  o f  n o r t h - e a s t  

Irelan d  was examined and mapped th e  (Geological Survey’ under th e  

d ir e c t io n  of Brofeaaor i .  Hull» II, A., F .R .3, The rooks were 

c o r r e l a t e d  w i th  th o se  of s i m i l a r  age in  L an cash ire  and C hesh ire , 

th e  l i t h o l o g i c a l  characters described  ^md th e  exposures  n o ted .

L a te r  th e  B e lfa s t  d i s t r i c t  was recurve^ed under th e  d i r e c t i o n  of 

Mr, G. ■?. Lam p i  ugh, F.B .B , In th e  Memoir published in  1^04 as  a 

r e s u lt  o f th e wor>i he suggested t h a t  t  he T r ia ss ic  sand s to n e  should 

be correlated  w ith  the . i t .  Bees sandstone r a t h e r  than w ith  t h a t  o f 

Lancashire and C h esh ire ,  A tten tion  was a l s o  drawn to  th e  p robab le  

in co rrec t mapping of th e  T rias n e a r  B e l f a s t ,

Up t o  th e  p rescritj however, no s t e p s  have been taken to  unrave l

th e  problem o f th e  o r ig in  of th e T r ia s  in  Ire land . The present

i n v e s t i g a t i o n  was undertaken in  th e  hope of a t t a i n i n g  something in  

t h a t  d i  r e c t io n .  I t  i s  concerned main w ith  the m in e ra lo g ic a l  

c o n s t i t u t i o n  of th e  T r ia s s i c  sandstone, though the l i t h o l o g i e a i  

c h a r a c te r s  have been re-examined and a d d i t i o n a l  in fo rm a t io n  gained  

concern ing  the conglom erate  beds .

The ro c k s  o f  T r i a s s i a  ago in  I reland are e n t i r e ly  r e s t r i c t e d

to  t h e  n o r th " e a s te r n  c o u n t ie s , where theg emerge in  an almost

co n tin u o u s  o u tc ro p ,  in  Antrim, D )wn, Armagh, % ro n e  and Londonderry, 

a t  th e  base of th e chalk and b a s a lt  escarpment o f the Antrim 

p lateau . A sm all  fa u lted  and i s o l a t e d  in i i o r  occurs, farth er  south^ 

n e a r  Kings co u r t  on the b o rd e rs  o f  the co u n ties  of Gavais and Meath.

Althou,-,h th e  area over which T ria sa ic  aaJidstone i s  iaïown to  

occur i s  of con sid erab le  e x te n t, the number o f exposures i s  exceed

ing ly  sm all. This i s  due to  the general a s so c ia t io n  of th e s e  so ft



rooks w ith  the  l a r g e r  v a l le y s  ami depreasiona of th e  reg ion  ano the

th ic k  covering of d r i f t  which everywhere oonoeals t h e i r  f loo rs*  One 

has in  oonaetiuenoe to  re ly  on a r t i f i c i a l  excava tions , stream- 

s e c t io n s  and oaoasional coast exposures* In  many oases the  

se c t io n s  noted by the  G eological Survey a re  no longer  v i s i b l e ,  the  

old q u a r r ie s  being f req u en tly  f i l l e d  w ith w ater , and the  small stream 

se c t io n s  g rassed  over,

l i .  KiaigRALOGIGAL imBTITUTItm.

a. L oca l i t l e a  v is ite d *

Aamples of sm^datone  have been c o l le c te d  and examined from 

the fo l lo w in g  l o c a l i t i e s

Go* Antrim. B e l f a s t  d i s t r i c t  - F a l l s  Hoad, B k egon ie l, F ort-

w illiam  l a r k ;  # h i ta  Abbey (north of B e l f a s t  Lough), 

M i n t  own (near L'nmurry ) , Ouahsndali d i s t r i c t  - 

G l o n a r i f f ,  Bed Bey, B ally  earn on R iver; Murlough Bay. 

Go, Down. M arino (c o a s t  near Hoiywood i , Lundonald - stream

d iv id in g  th e  town land a of B allybeen  and B ally  hay wood, 

s tream  west o f  Dunlady house ; Bed s to n e  quarry  

between Dundonald and Bewtownards, Borabo h i l l ,  Ards 

P e n in su la  - B a l ly h a f t  C ottage.

Go, Tyrone. :led Ford (near Dungannon), Torrent r iv e r , Goal i s l a n d .

Go, LOMoijderry.Moneymore - s tream  n e a r  Maple Lodge, Boherboy C o ttage ;

Benbradagh (near D ungiven), D onald 's h i l l .  In  the  

fo l lo w in g  stream s which flow  westward i n t o  th e  Roe 

1. The stream oast o f  Drumagosker*

8. The stream flowing from Kready mountain to  

Drummond bridge.

3. Guriy r iv e r .

4. The stream which f low s under A rtik e lly  bridge
(near Limavady).



h. Method of exam ina tion .

The method o f treatm ent o f the Bpeoinaena may be sh ortly  

d esorib ed . A fter  crush ing the. rooke In to  sand and passing them 

through f in e  s ie v e s ,  in  order to  sep arate the in d iv id u a l m ineral 

g r a in s , the sandstone was b o iled  in  30^ a . 0 1 ,, w ith  th e ob ject o f  

removing th e iron ox id es coatin g  the g r a in s , The sands were la t e r  

washed in  running w ater to  remove th e  f in e  dusty m ateria l and d r ied .

A q u w i t i t y , av erag in g  about 60 gms. was then weighed and sep a ra ted  

by means o f  a heavy l i q u i d  ( usually  bromoforpi) i n t o  two p o r t i o n s ,  

one c o n s i s t i n g  o f  a l l  the miiw m i s  w ith a a p a o i f io  g ra v i ty  exceeding  

E. 6, the oth er  o f th e  l i g h t e r  m in era ls , fe ls p a r  and q u a r t  a . A 

reco rd  of  th e  weight of heavy m in erals thus ob ta ined  was k e p t .

In making th ese  sep ara tion s a sep arator s im ila r  to  th at  

d escrib ed  by Mr. F. Bmeeth (D ^  was used, i t s  advantages being  

the absence of sto p -o o ck s , which are l ia b le  to  lea k  or become clogged , 

of anal I led g es  on which the m in era ls can lodge and la s t ly  th at i t  

i s  e a s ily  cleaiicd . O ccasion ally  an a d d itio n a l sep aration  was made 

w ith a b nr magnet and e lectro-m agn et.

Baverai specimens wore th u s  examined from each l o c a l i t y ,  to  

en su re  t h a t  an average  sample had bean taken and to  n o te  any v a r ia tio n  

in  th e  d i f f craint la y e r s , A second s e p a r a t io n ,  w ith o u t  th e  pre

lim inary b o i l in g  in  i i .O l. was a l s o  made in  th e  case of th e  l e s s  

ferru g in ou s sandston es, to  d e te c t  the presence or absence o f  m in e ra ls  

s o lu b le  in  H.Gl.

c . D escr ip tio n  o f m in era ls.

The fo l lo w in g  I s  a l i s t  o f  th e  m inerals id e n t i f i e d , arranged 

according to  th e ir  c r y s ta llo g r a p h ic system s

 ̂ The numbers in  {) b rackets r e fe r  to  th e  b ib l io g ra p h y  a t  the end of 
the paper.



( 4 )  Orthorhombic.
Bt a u r o n t  e.

(b) Morioclinio,
B lo t i t e .
Uhi0r i t e .  
Hornblende.
Mufâoovite. 
Orthoalase*

(6 ) I r i c l i n i c .
M ioroaline .
r i a g io a l a a e .

(11 Qubic-
O arnet.
M ag n e ti te ,

(2) T e trag o n a l ,
Ai'jatase.
R u t i l e .
Xen0tim e ,
A ireon ,

( 3 )  H e x a g o r ia l .
A p a t i te ,
G alc i t e .
D olom ite .
H e m a t i te .
l lm e n i t e .
Quart®.
Tourm aline.

G arne t .  This m in e ra l  l a  most abundant in  th e  c o a r se r  beds .

I t  occurs  f o r  example .almost to  th e  e x c lu s io n  of the o th e r  m in e ra ls  

in  th e  c o a rse  san d s to n e s  n e a r  Duudonald ra ilw ay  s t a t i o n ,  i t s  g r a in s  

m easuring  a s  much as  . bmn. i n  d ia m e te r .  The average  g r a in  i s  only 

a b o u t , l b  mm. Under th e  m icroscope th e  s m a l le r  g r a in s  a re  seen to  

be o o lo n r l e s s ,  t h e  l a r g e r  o n e s , however, vary from p a le  to  deep 

s a l  icon p ink . They a re  very a n g u la r  and commonly diamond shaped, 

b o th  a n g u la r i ty  and shape be ing  due to  th e  development o f  th e  

d o d ecah ed ra l  c le av ag e .  In appearance  they r e c a l l  th o se  f ig u r e d  by 

Dr. T. 0. Bosworth (%) from th e  Goa I-Measure sands tones  o f 8 cot land . 

One o r  two sm all  c r y s t a l s  of g a rn e t  w ith  d o decaheh ra l form have 

a l s o  been seen .

M a g n e t i te ,  r e c o g n is a b le  by i t s  m agnetlc  p r o p e r t i e s  and b lu i s h - b la o k  

co lo u r  in  in c id e n t  l i g h t ,  i s  n e v e r  abundant. Though i t  occurs  

mostly a s  rounded g r a i n s ,  a few c r y s t a l s  w ith  o o ta h o d ra l  form have 

been n o te d .

Anatase occurs as a g g re g e te a  o f  sm all c r y s t a l s  growing from g r a in s  

o f  leu coxen e, and more rarely  as iso la te d  rectan gu lar cry s ta le  o f  

t a b u l a r  h a b i t  av e rag in g  about ,0b  mm. T h is  form r e s u l t s  from a 

com bination  o f  a broad b a s a l  p lane  i 0011 and exceed ing ly  narrow 

pyramid p la n es  (1 1 1 ) . The c r y s ta ls  poeaeaa a high  s in g le  r e f r a c t i o n  

and vary from c o lo u r le s s  t o  p ale  y e llo w . They arc u su a lly  c l e a r



bu t sometimes e x h ib i t  a o lo W in o sa  which i s  to  be a sc r ib e d  to

daoom p o s i t  ion . The c r y s t a l  a n g le s  a re  always p o r f e o t ly  sharp , 

showing no s ig n s  o f  wear, which would seem to  i n d i c a t e  t h a t  th e  

whole o f th e  a n a ta s e  was d e riv ed  from leuooxene a f t e r  th e  d e p o s i t io n  

of th e  sand s to n e ,  th u s  h e a r in g  out th e  oên e lu s io n  which was drawn 

by Mr, J ,  B. S o r iv e n o r  (3) on s i m i l a r  ev ldenoe from the  san d s to n es  

of t h i s  age in  C h esh ire ,

R u t i l e  was observed a s  roundeà g r a in s  averag ing  about .113  mm, in  

g r e a t e s t  d ia m e te r  and l e a s  f r e q u e n t ly  as  worn p r i s m a t i c  a r y a t a l s ,  

o f te n  s t r i a t e d  p a r a l l e l  t o  th e  v e r t i o a l  a x i s  and showing th e  

fo l lo w in g  f o m  (100) ( 110) {1 1 1 ) . In  th e  sandstone  e a s t  of 

Drumagoskor, n e a r  Limavady, g r a in s  as  l a r g e  a s  ,37 mm. by .2  mm. 

ooour* G e n ic u la te  aiâd poly s y n th e t i c  tw in s  a re  p r e s e n t ,  though 

n o t  very common. The c o lo u r  v a r i e s  from g o ld en -y e llo w  to  deep 

red d ish -b ro w n , th e  fo rm er p red o m in a tin g ;  p leochro ism  i s  s t ro n g ly  

marked: in  y e llow  c r y s t a l s  0 p a le  y e llo w , % deep amber and in

brown cry s t e l a  0 red d ish -b ro w n , g d a rk  re d .

Zivoon  i s  most abundant in  th e  f i n e r  s a n d s to n e s ,  where i t  forms 

th e  predom inant heavy m in e ra l .  I t  o ccu rs  as  rounded g r a i n s  and 

a lso  a s  p r i s m a t i c  c r y s t a l s ,  th e  l a r g e s t  o f  which have rounded 

te r m in a t io n s  due to  w ear. The c r y s t a l s  vary from , 07b mm. to  

.37 mm. in  l e n g th  and show th e  fo l lo w in g  forms, recorded  in  o rd e r  

of frequency

Prlaras (100) and (110) w ith  pyramid (111).
" (100) " (110) pyramids (111) (311).

(110) w ith  pyramids ( i l l ) .
" (110) ” " (111) and base  (OOl).

The z i rc o n a  in  th e  sandstone  o f  3crabo h i l l  a re  p e r f e c t ly  

formed c r y s t a l s  showing l i t t l e  s ig n  of wear. They a re  f a i r l y  

un iform  in  si%e p o a ie s s in g  an average  le n g th  ®07b mm,

Zoning i s  n o t  uncommon iiu th e  l a r g e r  cry e t a l s .  i n c lu s io n s  

a re  mamerous and i n  th e  case  o f  t h e  zoned c r y s t a l s  a re  zo n a lly  

a rran g ed . They c o n s i s t  o f  z i r c o n  prism s, p rism s and o c ca s io n a l



n e e d le s  o f r u t i l e ,  s l e n d e r  prism a of a p a t i t e  and long t a b u l a r

g l a s s  in c lu s io n s *

The z i r c o n s  a re  g e n e r a l ly  c l e a r  h u t some a re  c loudy , possibly; 

a s  th e  r e s u l t  of d écom pos ition . O ccasion ally  pin&iah co loured  

cry s t a l s  resem bling  z i r c o n  have been observed which may be 

r e f a r r a b l e  to  xenotim e.

A p a t i te  i s  probably  c h a r a c t e r ! s t i c a l l y  p re s e n t  though i t s  occurrence  

could only be  a s c e r t a in e d  in  th e  p a le  co loured  sandstones which i t  

was p o s s ib le  to  examine w ith o u t  a p re l im in a ry  b o i l i n g  in  E .01,

In  th ese  i t  forms one o f the most abundant o f  th e  heavy mlm r a ls ,  

o c cu r r in g  in  c o lo u r le s s  w e ll  round ed g ra in s , of t e r  p e r fe c t ly  

s p h e r i c a l  and showing low b ir e fr in g e n c e  colours and o c c a s io n a l ly  

th e  im p e r fe c t  cro ss  c leavage . The g ra in s  vary from .076 mm. to  .1  

mm. in  d i m e t e r .

O a ic i t e  I s  present as a cementing m ateria l and a lso  occurs  f i l l i n g  

c a v i t i e s  in  th e  sandstone  n e a r  Limavady and in  v e in s  a t  Scrabo h i l l ,  

in  b o th  l o c a l i t i e s  e x h ib it in g  the acalenohcdral f oim.

D olom ite , In  th e  sandstone c o lle c te d  from Benbradagh sm a ll  p e r f e c t 

ly  fo w e d  rhombohedra were found , a v erag in g  .06  mm. in  d ia m e te r .

Those have been p r o v i s io n a l ly  c la s se d  as  d o lo m ite .  I t  should bo 

n oted , however, t h a t  they did  n o t  disappear on b o i l i n g  f o r  10 mina. . 

i n  60^ H .Gl, A lso th e  tw in k lin g  e f f e c t  shown by d o lo m ite ,  when 

examined in  p o la r iz e d  l i g h t ,  on r o t a t i n g  th e  s ta g e ,  was n o t observed. 

The r e f r a c t i v e  index  i s  p r a c t i c a l l y  th e  same as  t h a t  o f  Canada b a l 

sam and th e  c r y s t a l s  have to  be  mounted in  w a te r  to  be  p ro p e r ly  

examined . The double . r e f r a c t io n  i s  h ig h  and s t r a i g h t  e x t in c t i o n  i s  

shown w ith  th e  d iag o ru tls  o f  th e  rhomb shaped f a c e s .

-Vhat ap p ea rs  t o  be th e  same m ine ra l  occurs  a l s o  i n  e lo n g a ted  

rhombchadra, which r e semble m onoc lin ic  prisms t e rm in a te d  by b a sa l  

p la n e s .

The rhombohedra a re  sometimes intergrow n, and i n  ono in sta n ce  

a  sm all rhombohedron was obs»i rved t o  be intargrown w ith  an 

e lo n g a ted  c r y s t a l .



That th e  cry a t  a l e  were formed in. p la c e  i s  c l e a r  from t h o i r  

p e r f e c t  developm ent.

H em atite . In  a d d i t i o n  to  i t s  occu rrence  as  a camanting m a te r i& l,  

hem atite  i s  f r e q u e n t ly  p re se n t  aa l a r g e  ragged p l a t e s .

ilm e n ite  was observed as rounded and ragged g r a i n s ,  forming o ften  

one o f th e  most abundant o f th e  heavy m in era ls . I t  shows s ig n s  

o f  a l t e r s i t i o n  to  leu co x en e ,  which n o t  in freq u en tly  has e n t i r e l y  

replaced i t .

LeuOCXene a s  an a l t e r a t i o n  p roduc t o f i lm e n i t e  i s  abundant in  

rounded" opaque g r a in s , which are w h ite ,  ye llow  o r  brown in  c o lo u r .  

Anatase can f r e q u e n t ly  be observed growing from the su rface  o f the  

g r a in s .

Q uarts  o ccu rs  as round e(i, sub rounded and an g u la r  g r a in s . The

l a r g e r  ones only show com plete  round ing , the m ajority being sub-

rounded o r  sub a n g u la r .

S t r a i n  shadows were very f r e q u e n t ly  n o t i c e # ,  a l a r g e  number

o f th e  g r a i n s  a re  com posite , c o n s i s t in g  o f  in te r lo c k in g  g ra in s  o f

q u a r tz  which sometimes show an e lo n g a t io n  in  one d i r e c t i o n .  These

have e v id e n t ly  been d e r iv ed  from metamorphic ro c k s .

The r e s e a rc h e s  of Dr. W. Ma w ie  (4) on th e  q u a r tz  of th e

S c o t t i s h  g r a n i t e s ,  g n e i s s e s  and s c h i s t s  have shown t h a t  th e

type of ro ck  from which q u a r tz  g r a i n s  have been derived can be

de term ined  from the  n a tu r e  o f th e  in c lu s io n s*  An exam ination of

th e  inclusioTiB in  th e  q u a r tz  g r a in s  o f  th e  T r i a s s i c  s an d s to n e  o f

t h i s  area shows th e  fo llo w in g  typ es to  be p resent i-

1. Regular -  z i rc o n ,  to u m a lin e , r u t i l e ,  b i o t i t a  and p o s s ib ly
a p a t i t e ,

E. A o ic u la r  -  n eed le s  of r u t i l e .

3. I r r e g u l a r  - g la s s  ( o cca sio n a lly  w ith enclosed  b u b b le s ) .
and very f i n e  b la c k  in c lu s io n s ,  no t determ ined.

Of th o s e  th e  r e g u la r  ty p e  o f  i n c lu s io n  l a  th e  moat f r é q u e n t .



D r. W. Maokle soya t h a t  Mt may be s ta t e d  as  a f a i r l y  g e n e ra l

law t h a t  a o i c u l a r  and i r r e g u l a r  in c lu s io n s  p re -em in en tly  abound in  

t h e  qWiTtz o f  g r a n i t e  ; th at t h e  regu lar  group i s  to  be found in  

v a r io u s  prop ortion s, but always in  r e l a t i v e l y  l a r g e  humber® in  th e  

q u a r ts  o f  g n e i s s  and the y ounger schistOBe rooks , ^

Tourmaline. Xta most common v a r ie ty  i s  o f a deep brown c o lo u r  m d 

o c cu rs  as alm ost s p h e r i c a l  g r a i n s ,  l e s s  freq u en tly  a s  p rism atic  

c r y s t a l s  w ith  rhombohedral and rounded term in ation s. O ccas io n a l  

s t r i a t i o n s  p a r a l l e l  t o  th e  c a x is  were observed. Strong p leochro ism  

i s  shown; Q d a rk  brown, ù p a le  y e llo w . Blue t o u m a l i n s ,  ex h ib itin g  

l e a s  s t ro n g ly  married pleochroiam , i s  a ls o  present in  sm all m o u n t , 

o c c u r r in g  as opaque sp h e r ica l g r a i n s ,  s p l in te r s  and sm all p r ism atic  

c r y s t a l s  o f  a b r i g h t  b lu e  co lou r . These b lu e  and brown to u rm a l in e s  

sometiraes grade to  green and v i o l e t .

The b lu e  to u rm a lin e  seems t o  be fr e e  from i n c lu s io n s  a s  in  th a  

case  o f  t h a t  described  by M essrs. 0. B. T ravis and H. W. Greenwood (b) 

i n  th e  iV irral T r i a s ,  The brown, however, i s  o f te n  crowded w ith  

i n c l u s i o n s ,  o f  which t h e  most common a re  g l a s s  and i r o n - o r e ,  w h ile  

sm all  c r y s t a l s  o f r u t i l e  and zircon  were a lso  n o ted .

The brown tourm aline i s  gen era lly  very abm d ant, ri^mking as a 

r u le  nex t to  s ir o w ,, w h ils t  th e  b lu e ,  though a lm ost alway s p re s e n t ,  

i s  only r e p re s e n te d ,  in  each sep a ra tio n , by a few g r a in s .

B t a u r o i i t e .  T h is  m in eral, though alm ost in v a r i a b ly  p re s e n t ,  i s  

n e v e r  abundan t,  a few g ra in s  only b e in g  o b ta ined  a s  a r u l e  from each 

s e p a r a t io n .  I t  o ccu rs  i n  p a le  ye llow  o r  green ish  g ra in s , sometimes 

showing a l i g h t  pleochroism  and a veiy c h a r a c t e r i s t i c  to o th e d  o u t l i n e ,  

due t o  f r a y in g  along th e  (110) c leavage, as described by Mr. T. 0. 

Bosworth (6) i n  connec tion  w ith  th e  a t a u r e l i t e  from the  Kenper Marla 

around Oharnwood. The g r a i n s  average  about .1  mm, in  d l m i t t e r ,  

though in  th e  san d s to n es  r i c h  in  g a r n e t s  from Dundo/iald they measure 

a s  much as  .4  mm.



Mioas* Both rauscovite  and b i o t i t a  a r e  p r e se n t, the former 

i n v a r i a b l y ,  M uscov ite ,  o o cu rr in g  g en era lly  in  p e r fe c tly  oval 

f l a k e s ,  fo  m a  one of th e  p rin o ip a l heavy m in e r a l s  in  some of the  

f lag g y  sand s to n e s .  B i o t i t e  i s  l e s s  freq u en tly  proaant.

C h lo r i t e  i s  sometimes r e p r e s e n te d ,  e sp e c ia lly  i n  the f in e r  sandatonea  

b u t  i s  r a r e ly  abundant.

Hornblende. T his  m in e ra l  i s  veiy r a r e  b u t  was found in  s l i g h t  

omount i n  th e  san d s to n es  from Co. Londonderry, w h ile  one g r a in  was 

â e te o te â  in  th e  sandstone  exar^inaci from Bed Ford , n e a r  Dungarnion,

Co. Tyrone, I t  occu rs  i n  sm all  compact g r a i n s  showiiig a tendency 

to  p r i s m a t i c  h a b i t  due to  b r e a ^ n g  along th e  (110) c lea v a g e ,  i t  i s  

s t ro n g ly  co loured  end shows marked p leochro ism  from y e l lo w is h  green  

to  b l u i s h  green . The e x t in c t io n  angle v a r ie s  from go to  , and a 

convergen t l ig h t  p ic tu r e  can always be o b ta in e d ,  w ith  an o p tic  rixis 

emerging n e a r  th e  margin of th a  f i e l d .

F e l s p a r  i s  u s u a l ly  abundant. Rough e st im a te s  were made, by

co u n tin g , o f  the percentage present i n  v a r io u s  specimens from the  

Lagan and Dun don aid v a lle y  s* I t  was found to  form as  much as  30ji 

to  40^ o f th e  b u lk  of the rooks. in  some of the san d s to n e s  n e a r  

Limavady i t  appeared to  be so abundant t h a t  a s p e c ia l  exam ination  

was made. A portion  o f  th e  sand from the stream  flow ing under 

A r t ik e l ly  b rid ge was spend ed in  pot a s  s i  m e rc u r ic - io d id e  o f  such 

a a p e c i f i c  g r a v i ty  as to  sep arate q u a r tz  and f e l s p a r .  The sand was 

s e p a ra te d  i n t o  a l ig h t e r  and h eav ier  p o rtio n , and the o p e ra t io n  

re p e a te d  w i th  th e  l ig h te r ,  to  maJce sure t h a t  no q u a r t s  remained 

buoyed up by the fe ls p a r , As a r e s u lt  bl/$ o f f e ls p a r , by w eight,

WAS found to  be p r e s e n t .

O rthoclase i s  the most com  on o f the fe ls p a r s .  I t  occurs in  

g ra in s  which vary from .rounded to angular and a lso  in  prism atic  

c r y s ta ls .  I t  i s  always more or l e s s  /m o lin lsed .

Ni ore C line i s  always present and seems to  be most abu».dant in  

the Roe v a l l e y .



1C.

G ra in s  of p la g lo a ia s o  were o c c a s io n a l ly  aeen, which gave
»

e x t i n c t i o n  a n g le s  in d ic a tin g  a l b i t e  and o llg o c la a o  a s  th a  apaciaa  

p r e s e n t .

a .  D i s t r i b u t i o n  of th e  m in era ls .

From th e  t a b u l a r  summary o f  th a  d i s t r i b u t i o n  of th a  m in e r a l s  

i t  w i l l  be seen , th a t w ith  h u t  few e x c e p t io n s ,  th e  same s u i t s  of 

m in e ra ls  i s  everywhere p r e s e n t ,  though th e r e l a t i v e  p ro p o r t io n s  vary , 

.’examination of m a ter ia l c o l l e c te d  from su c c e ss iv e  la y e r s  ir. various  

l o c a l i t i e s  shows th a t t h i s  v a r i a t i o n  ta&es p la ce  in  a v e r t i c a l  sense  

and i s  q u ite  i r r e g u l a r ,  t h e r e  b eing no d e f in i t e  i n c r e a s e  or decrease  

of p a r t i c u l a r  m in era ls  as h igh er horizon s are reached. The 

v a r i a t i o n  i s  p a r t ly  dependent on th e  coarsen ess o f  g r a in  of th e  

sand sto n es , garnet and t o  a le s s e r  degree a t a u r e l i t e  being most 

abundant in  th e  c o a r s e r  sands , z i r c o n  and r u t i l e  in  the f i n e r  l a y e r s ,  

i n  view o f  t h i s  b eh av io u r  i t  waa found Im possib le t o  t r a c e  ?my 

l a t e r a l  v a r i a t i o n .

I t  i a  notew orthy  th a t o c c a s io n a l  la y e r s  were found c h a r a c te r i s e d  

by i lm e n i t e  alm ost t o  th e  ex clu sio n  of the o th e r  heavy m in era ls .

T his  i s  n o ta b ly  th e  caae a t Scrabo h i l l ,  where th e  heavy m in e r a l s  

a r e  represented  by i l r a a n i te ,  leu coxen e, z i rc o n  and a p a t i t e .  Only 

one sm a ll  g r a in  each o f  t o u m a l l n e  and a t a u r o l i t e  end few r e

g ra in s  o f g a rn e t  have so f a r  been d e te c te d  a t  t h i s  l o c a l i t y ,  though 

16 specim ens, from d if fe r e n t  h o r iz o n s  were i n v e s t i g a t e d .

XXI. B-iAHIRG OF TE-it MIEiHALOGXaAL OORSTITUTim m  THi 

DIVX3XQH OF THi INTO BWTlR & KJDPjR.

a . D iv i s io n s  o f  the T r ia s a i c  sand s tone  in  I r e l a n d ,

In  t h e i r  c l a s s i f i c a t i o n  o f  th e  T r i a s a i c  sandstone  of th e  n o r th 

e a s t  o f X relm jd , t h e  G eolog ica l Survey have adopted th e  d iv i s i o n s  

which were d a te  m in e d  in  tha  complete developm ent i n  L a n cash ire  and 

O hesh ire , They have recogn ised  th e  fo l lo w in g  h o r iz o n s
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11.

Lower Kéuper S andstone .
Upper Kot t l a d  Sand a to n e .
M iddle  Bunt o r Band »t one ( Pabble b a d e ) ,

D e p o s i t s  o f  M iddle  B u n ta r  Bandatone age have only been 

reco g n ised  in  th e  neighbourhood of Oookatown, Go. Tyrone (7 a ) .

There th e  basement beds  o f th e T r ia s  o o n a ist of obarse sandy red 

b reoo ia , contain ing fragm ents o f th e  m iderlying g r a n i t e  and s o h is t  

o f  81 i eve Q a l l io n  ai^d a few q u a r tz  p eb b les. They pass up i n t o  a 

f i n e r  conglom eratic d e p o s i t  w i th  I n t e r a t r a t i f led  beds of sandstone.

The san d s to n e  u n d e r ly in g  th e  Lagan and Dw^d on aid  v a l l e y s  and 

m arg in ing  th e  head o f  8 t  rang fo rd  Lough, has, w ith  th e  e s o e p t lo u  o f  

t h a t  of a few l o c a l i t i e s  t o  b@ mentioned l a t e r ,  been a ss ig n ed  to  t h e  

Upper M o tt led  sands tone  (8.a)(9.a). S t r a t a  o f  t h i s  h o r izo n  a re  l i k e 

w ise  reco rded  from th e  w e s te rn  edge of th e  b a s a l t  p l a t e a u  in  th e  

c o u n t ie s  of Aïmagh (10 ), Tyrone (%a) and Londonderry (11) (IB ) , 

o c cu r r in g  a s  f a r  n o r th  a s  K a g h e ra fe l t  i n  th e  l a t t e r  coun ty . They 

have a l s o  been n o ted  i n  two am ali i s o l a t e d  exposures  n o r th  of t h i s  

(1 3 ) ,  one 1^ m i le s  s o u th - e a s t  o f  Maghera and th e  o th e r  3 m i le s  

so u th -w es t  of Qarvagh. In  th e  demesne of Spring h i l l ,  s o u th - e a s t  

o f  Money more, Go. Londonderry , p a le  red  sand s t o n e , r e s t i n g  on a f i n e  

pebbly g r i t ,  i s  exposed b en ea th  a h a lk - ro o k  and i s  aeon to  pass  in to  

w h ite  cong lom éra t8, These beds , which a r e  about 6 f e e t  t h i c k ,  r e s t  

on a sandstone  which i s  c la s s e d  as  B un te r ,  and have been c o r r e la t e d  

by P ro fe s s o r  H ull w i th  th e  Lower Keuper Sandstone (7>). Mr. F . W. 

Ggan, B.A. s t a t e s  t h a t  they  *are l im i t e d  i n  e x te n t ,  and appear t o  

fo r a  merely a sm all  bsind t h a t  q u ick ly  d i e s  o u t . ' '  Mr, igan  a lso  

r e c o rd s  'A few beds  of hard red s h a le  and l i g h t  re d d is h  gray sand

s to n e  in  th e  r i v e r  G a l la n , two m i le s  n o r th  of Armagh,^ which "are  

sup%30sed to  belong to  t h i s  d i v i s i o n .  (10) .

The san d s to n e s  of th e  n o r th e rn  l o c a l i t i e s ,  v i z . , th o se  in  th e  

neighbourhood o f  Gush end a l l  (14^al and Murlough Bay ( lb )  in  CO, 

Antrim, and th ose  ou tc ropp ing  to  th e  w est of th e  p la te a u  n o r th  of 

Dungiveii (11) ( ig )  and over a  em ail area near Kaghera (1 3 ) ,  are 

regarded  a s  o f Lower Keuper Band atone age.



The G e o lo g ic a l  a aa ig n  to  th e  h o r iz o n  o f  th e  Lower Kauper

àouàatone  t h a  roo^a- o f  c e r t a i n  l o o a l l t i o s  in  th e  Lagan and Pundonald 

valla^ 's»  v i z .  a  email pa tch  p ro te c te d  a  dole  r i t e  s i l l ,  round 

Lund on a id  railw«;y s t a t i o n  ( # ) ,  th e  sand a tone  o f  Sorabo h i l l  

immediately' u n d e r ly in g  th e  capping  s i l l  o f  d o l e r i t e  ( a c ) ,  a sm all 

ou tc ro p  on th e  s o u th - e a s t  sho re  of B e l f a s t  Lough, about 1 m ile  

J io r th - e a s t  o f  Roly wood (94) ,  t h e  sandstone shown in  sf* exposure  n e a r  

F a l l s  road om otoxy B e l f a s t  (B.b) and a t  th e  ba se  o f  th e  Keuper 

m a r ls  n o r t h - e a s t  o f  Bui 1 s t  own (8 ,c )  and th e  beds exposed i n  a quarry  

about 8 m i le s  n o r th -w e s t  of L isbu rn  (8. c. ),

In  th e  case  o f  Scrabo h i l l  i t  i s  s t a t e d  in  th e  Memoir (9*e) 

t h a t  'The beds  which form th e  base  arid f l a n k s  of Bcrabo h i l l  and 

v i c i n i t y  answer e x ac t ly  to  th o se  d i v i s i o n s  [Upper M ottled  Sandstone 

and Lower Keuper Sand s t o n e ] , b o th  in  rega rd  to  r e l a t i v e  p o s i t io n  and 

s t r a t i g r a p h i c a l  and m inera l c h a r a c t e r s .  The beds which l i e  

immediately b e n ea th  th e  d o l e r i t e ,  and a r e  so l a r g e ly  worked f o r  

b u i ld in g  purposes  have a rem arkable  resem blanoa to  th o s e  of th e  

Lower Seuper Sandstone in  th e  neighbourhood o f  L iv e rp o o l and B irken

head ; w h i l s t  th e  s u b o rd in a te  s o f t e r  s t r a t a  o f  b r i g h t  red amWstone 

on which they roBt a r e  s i m i l a r  in  oveiy r e s p e c t  to  th e  Upper M ottled  

Sandstone of L a îicash ire  end J h e s h i r e ,  which i s  b o  f i n e ly  l a i d  open 

in  t h e  ra ilw ay  s e c t io n s  n e a r  Ormskirk.

h e a r  Lundonald ra ilw ay  s t a t i o n ,  a s e c t io n ,  made by th e  stream 

form ing th e  b o u n d a r ie s  between th e  townlarida o f  B allybeen  and 

B ally  hoy wood, shows y e llo w  and brown sand atone s o v e r ly in g  a 

conglom erate  c o n ta in in g  a n g u la r  ch ip s  o f  s l a t e  and fragm en ts  of 

vein  q u a r t  %, b e n ea th  which i s  c u rren t-b ed d ed  red sands tone , 

i r o f e s s o r  H ull  (9 .b )  t h i n k s  t h a t  t h i s  conglom erate  i s  probably th e  

basement bed of th e  Keuper*

In  th e  more r e c e n t  Memoir on "The Geology of th e  Gountry around 

B e l f a s t  ' pub lish ed  in  1904, Mr. 0 . f .  Lomplugh, F .R .3. a f t e r  

r e f e r r i n g  to  t h i s  c l a s s i f i c a t i o n  n o te s  t h a t  “’t o  t h e  west of th e  

Lagan th e  Keuper M arls  r e s t  d i r e c t l y  upon s o f t  sandy beds  p re se n t in g
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th e  l i t h o l o g i e a i  c h a r a c t e r s  o f  th e  'B unter B an d s to n e ' w ith o u t  th e  

i n t e r v e n t i o n  o f beds l i k e  th o s e  o f  Sorabo h i l l .  ' ( 1 6 .a ) .  L a te r  fee 

draws a t t e n t i o n  to  th e  f a c t  th a t  Prof. W. B. Dawkins has p o in ted  out 

t h a t  th e  p resence  o f  t h io ^  B a l t i f e r o u s  M arl, r e s t i n g  on over 700 f t .  

o f  red and grey saxidatone, in  the  n o r th  of th e  l a i e  o f  Man, proved 

in  deep b o r in g s  ' l i n ^ s  on th e  s a l t - f i e l d  a t  C a r r io k fe rg n e  w ith  th o s e  

o f  Barrow and o f C h esh ire ,  and shows t h a t  th e  I r i s h  Sea i s  a b a s in  

i n  which th e  s a l t - b e a r i n g  f r i a s a i o  mards were d e p o s i ted , '»  (17).

Mr, Laraplugh (1 6 .b4 then  concludes  t h a t  " i f  th e  T r i a s s i c  s t r a t a  of 

%he Worth o f I r e l a n d  have been d e p o s i te d  i n  th e  same b a s in  as th e

T r ia s  of th e  I s l e  of Man arid Oumberlanci, i t  i s  to  t h i s  n e a r e r

q u a r t e r  t h a t  we should lo o k  f o r  c o r r e l a t i o n ,  and n o t  t o  th e  more 

d i s t a n t  a re a  o f  L a n cash ire  and C h esh ire .  And i f  t h i s  course  be

fo llo w ed , th a  T r i a s a i c  s an d s to n es  of t h i s  p a r t  o f  I r e la n d  may be

regarded  as  th e  e q u iv a le n ts  o f  th e  S t .  B e e s ’ Sandstone, u n d e r la in  

a s  in  Cumberland by th e  Lower M arls  and w ith  an a t te n u a te d  r e p r e s e n t 

a t i v e  of th e  Bermian, oomparable to  t h a t  a t  Whitehaven and in  th e  

I s l e  o f  Man, o c c u r r in g  i n  p la c e s  a t  t h e i r  b a s e . "

In  th e  sm all  i s o l a t e d  exposure  n e a r  K ingsoourt ,  b o th  B un te r  

and Keuper Sandstone has  been reo ogn isod . (1 8 ) .

b . M in e ra lo g io a l  d i f f e r e n c e s  between th e  B un te r  and Keuper 
san d s to n e  in  W irra l .

I t  h as  been shown by 0. B. T ra v is  and H. W. Greenwood (19) t h a t  

th e  B u n te r  and Keuper san d s to n es  of W irra l " d i f f e r  a s  to  th e  p h y s ic a l  

o o n d i t io n  o f  t h e i r  component g r a in s  b u t  a re  a l i j ie  in  c o n ta in in g  th e  

same m in e ra ls ,  " The d i f f e r e n c e s  reco g n ised  by them a re  as fo l lo w s  : 

l ) .  The B un te r  c o n ta in s  a p re p o n d e ra t in g  p e rcen tag e  o f  rounded 

g r a in s ,  w h i l s t  t h e  Keuper shows a h igh  p e rcen tag e  o f  a n g u la r  and 

sub a n g u la r  g r a i n s .

8 ) .  D i f f e r e n c e  i n  g r a in  s i z e  of Upper B un te r  and Lower Keuper - 

th e  g r a i n s  in  th e  Upper B un te r  av erag in g  . 3 to  .4  mm,, w h i l s t  th o se  

in  th e  Lower Keuper average  .65  ram.
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3 ) .  The oo o w reao #  o f  l a r g e  g r a ln a  o f f e l s p a r  lu  q u a n t i ty

in  th e  low er bads o f th e  Keeper, w ith  an absonae o f  aaf  s i m i l a r  

development in  th e  Bnntar#

4 ) .  The '’re g u la r i ty -  o f  g ra in  a iae  in  th e  Upper 3 m t e r  and 

one might a lm ost eay th ro u g h o u t th e  B u n te r  s e r i e s " ’ contrasted  w ith  

th e  'agg lom era te  o f  g r a in s  o f  widely differ^ in t dim ensions'’ whioh 

g en era lly  ma/Ce up th e  Lower Keuper.

0 . Absence of m ineral o g io a l tU f fe re n o e s  between t h e  B un te r  
and Keuper sandstone in  I r e l a n d ,

W hils t th e  same d i f f e r e n o e s  between Bunter and Keuper would 

improbably be  r e o o g n isa b le  h e re ,  the sandstone having obviously  been 

d e r iv e d  from a d i f f e r e n t  source from t h a t  in d ic a te d  by th e  a u th o rs  

in  the case o f the f i r r a l  T rias, y e t  one would expea t some oorrespond ' 

ing  ahai'ige in  th e  o o n d i t io n  a o f  d ep o sitio n  of the two h o r iz o n s .  I t  

i s ,  however, im p ossib le  to  d is t in g u is h  m in era lo g la a lly  between th e  

B u n te r  and Keuper amid sto n es  as  determined by the I r is h  Survey.

Kot only i s  the  s.®rae assem blage of m in e ra ls  p re se i . t  in  eaoh d iv i s io n ,  

b u t  the  P h ysica l o h a ra o te r s  of th e  g r a i n s  are i d e n t i c a l .  D eta iled  

study of th e  roo&s r ev ea ls  no change in  t  ha source  from whioh th e  

m a te r i a l  was derived , n o r  in  the o end i t  ions under which d e p o s i t io n  

ooourred . In t h i s  aonusat ion I t  may be remarked t h a t  th e  G eo lo g ica l  

Survey do n o t  c i t e  a s in g le  in sta n ce  i n  which th e  Keuper sandstone  

can be seen r e s t i n g  on an eroded s u r f a c e  o f  th e  Bur*ter* Speaking 

b road ly  , they a la s »  a l l  the northern sandstone as  Keuper and th e  

Southern  a s B u n te r ,  In  the case  o f  the n o r th e rn  o u ta ropa  -  in  th e  

Hoe v a l l e y ,  Go, Londonderry; Murlough Bay and th e  neighbourhood of 

OushendftXl, Go, A n t r i r ,  the aandstone has presumably been o lassod  

a s  Keuper on socount of i t s  s t r a t l g r a p h i o a l  p o s it io n  b enea th  th e  

m arls  and the absenoe o f a r e cogn isab le  break i n  th e  sequanoe.

In  Go, Londonderry , where exool i e n t  exposures are t o  be  seen i n  the  

many stream s flow ing  westward i n to  the Boa v a l l e y ,  every g ra d a t io n  

oaii be t r a c e d  from th e  b a sa l san d s to n es ,  throu^^h marly sandstones, 

t o  the t r u e  m a r ls .



lo,

v h i la t  t h e  m i n  p a r t  o f  th e  amid a t  one in  th e  aout h of Co

Antrim and i n  (30. Down and Co. % ro n a  h as  bean regarded  as  be lo n g in g  

to  th e  Upper M ottled  Sandstone, ;^ot, a s  a lready  mentioned th e  

earidatones of o e r ta in  i s o l a t e d  l o o a l i t i e s  have been assigzied to  

th e  Kenper, In  th e  ease  o f two o f  th e s e  exposu res , v ia .  th o se  

in  th e  demesne o f  Spring  h i l l ,  s o u th - e a s t  o f  Money more, and ben ea th  

th e  d o l e r i t e  s i l l  n e a r  Dundonald ra ilw ay  s t a t i o n ,  eaaall l o c a l  

cong lom erate  bed# have been taken as r e p r e s e n t in g  the  basement rooks 

o f th e  Keuper, With regard to  the so s a i l e d  B un te r  and Keuper on 

th e  f l a n k s  o f Boraho h i l l ,  the G eo lo g ica l  Burvey (9 .o )  co n fe ss  t h e i r  

i n a b i l i t y  to  de t o m in e  anj, d e f i n i t e  l i n e  o r  p lane  of  d em arca tion  

between th e  two h o r iz o n s .  3h@ beds exposed i n  the  l a r g e  q u a r r i e s  

o f  Sorabo h i l l  c e r t a in ly  d i f f e r  from a l l  o th e r s  of T ria sa ic  age in  

I r e l a n d ,  i n  th e ir  compact aïid hardened n a tu r e ,  b u t  t h i s  may probably 

be a sc r ib e d  to  th e  in tr u s io n  of th e  dy^es and s i l l s  o f do le  r i t e  

w ith  which they a re  r i d d l e d ,  and n o t  t o  any o r ig i n a l  d i f f e r e n c e  on 

d e p o s itio n .

The reason  f o r  th e  c o r r e la tio n  w ith  the Keuper of th e  o th e r  

sm all exposures mentioned above, i s  not a p p a re n t .

T h is  c l a s s i f i c a t i o n  seems fo rced  and u n n a tu ra l  when th e  s im i l a r 

i t y  i n  m i iw r a lo g ic a l  c o n s t i t u t i o n  between th e  D un ter * and "Keuper*» 

sand s tone  a i s  bo rne  in  mind t o g e t h e r  w ith th e  f a c t  t h a t  in  th e  

souths  CTi p a r t  o f  thn area the so c a l le d  *»Upper M ottled Santdstone" 

i s  always fo llow ed by Keuper M aria ,  In  co n n ec tio n  w ith  t h i s  

q u e s t io n  of c l a s a i f i c a t i o n  th re e  p o s s i b i l i t i e s  present them selves  :-

l i .  The Bu i t e r  m*û Keuper sandstones may b o th  be p r e s e n t ,  th e  

l a t t o r  ly in g  d i r e c t l y  under the m arl ,  b u t  i n d i s t i n g u i s h a b l e  from 

th e  low er h o r i z o n , th e r e  hav ing  been  con tinuous  d e p o s i t io n  i n  the  

area .

g ) , Bw iter and Keuper sandstone may be present and separated  

by a plane o f  e r o s io n , as y e t  undetected on account o f the s c a r c i ty  

of exposures, though in  the  Londonderry area t h is  i s  seem ingly absent.

3 ) .  The sandstones m@y a l l  be o f Keuper age. B tro ag th  i s  

g iv en  to  t h i s  view by the r e l a t i v e l y  sm all th ic k n e s s  o f th e s e  rooks 

a s  compared w ith  th o se  o f  inglm id.
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aro  onlÿ mi own to  o a m v  in  th ro e  i a o l a t w

l o o a l i t i o a  in  , ri<̂ rs-al r̂». l a  Armagh* a t  Oxîltra i n  Jo . Down,

ana a t  T n l l^ o o n n a l  In  Jo .  Tyrone. Mr* 0* X^amplugh ( 1 6 .a) th in k a

t h a t  t h e r e  **ia s t ro n g  roaaon t o  he 11 eve —  --------* t h a t  o th e r

d e p o s i t s  o f  t h i s  p e r io d  mqg b e  oon oea lab  b en e a th  th e  T r ia s a io  m a r ls  

arid sand at on es o f  th e  la g a n  T a lle y  , * f o r  In  th r e e  b o r in g s  in  

B e l f a s t  m a r ls  w ere en oon n terad  b en e a th  th e  s a n d s to n e . I t  aeema 

p r o b a b le  t h a t  th e  fe w n e s s  o f  o n to ro p s  and th e  d i s o o n t ln n i t ÿ  o f  

t h i s  fo r m a tio n  i s  #ae r a th e r  to  e r o s io n  p r io r  t o  th e  d e p o s i t i o n  o f  

th e  f r i a a ,  than t h  d e p o s i t io n  In  i s o l a t e d  b a sin » *  I f  t h i s  be so .  

B in es  i t  i s  i n  s tr o n g  c o n t r a s t  w ith  th e  e o n d it I o n s  t h a t  o b ta in ed  in  

jT iglanâ, whom  a s  Mr. H* W. Greenwood (g o ) m à  o th e r s  have shown, 

g e n e r a l  o o n f o m it g  e x i s t s  betw een f r i e s  and Perm ian, I t  i s  p ro b a b le  

th a t  a t  l e a s t  th e  lo w e r  b e d s  o f  t h e  B w t e r  a r e  a b se n t In  I r e la n d .

OF TMJ KAT JRIAI,.
a

a .  Souroe of th e  roojt f ragm en ts  in  th e  conglom erate  bed a.

The conglom erate  bed a o f  Murlocgh Bay, IW  Bay -  O ushasda ll  

and th e  Hoe v a l le y  were examined and rook fragm en ts  ooH ooted  from 

%hm f o r  i d e n t i f  1 c a t i o n .

in  Mnrlongh Bay th e  sands tone  c o n ta in s  a n g u la r  f rag m en ts  o f  

a o h l s t ,  brown q n a r t s l t e ,  vein  q[nart» and o c o a s io n a i ly  g n e is s  

p eb b le s .  A l l  o f  th e s e  have e v id e n t ly  been d e rived  from th e  under

ly ing  fre~Oambrla)j».

The S r i a s  i® w e l l  exposed in  th e  c l i f f s  a& ir t in g  Bed Bay. 

between CuBhendall and #a t o r f o o t .  The b a s a l  p a r t  n e a r  C ushendall i s  

ep aree iy  oong lom ara tio  and o o n s i s t s  o f  b o u ld e r s  o f  q u a r t s i t o ,  vein 

q u a r t s  aiid m lo a - s c h i s t  ran g in g  up to  1 f t ,  6 in s .  in  d iam eter* Of 

r a r e r  occu rrence  a r e  l a r g e  rounded b lo c k s  o f  th e  u n d e r ly in g  Old Red 

Conglomerate and fragm ents  o f  the  f e l s to n e  porphyry of s i m i l a r  age. 

H igher up in  th e  s e r i e s  th e  conglom erate  becomes f i n e r  and g ra d e s  

th ro u g h  pebbly sandstone  in to  f i n e  sand . I n  tha h ig h e r  beds m g u la r
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o h ia t  fragm en ta  predom inate  thongh pebhiea  o f q u a r t a i t e ,  v a in

q u a r t  g and p ink  **%uartlf @rou$-parp)%gry a re  n o t  uncommon. Z e m  

f r e q u e n t  a re  pobblea o f  g rag " q u a r t  mifo roue-porphyrg^ \  d a rk  oompaot 

h o m b le W a  a o h ia t  and a l i g h t  gra^ g n a ia a io  rook.

i r o f . Cr. A, J* OoXa, f  .R .d .  va%3 kind  I f  axaminad same of th e  

rook fragm en ta  aoiXeoteü from t h i a  d i e t r i o t  and from th e  Roe v a l l a y .

Ha auggaatad t h a t  th e  gre^ g n a iaa  waa d e r iv ed  from th e  g n e i s a io  

a e r ie  a n o r th  of Ju ahead un t h a t  the  ^ q u a r ta lf  e roua porphg r^

waa probably  a  v a r i e t a l  tv p e  of th e  roo&a W eaoribed  in  th e  Memoir 

b} Mr. 4. M’Henr^, M.B.X.4. {14.d)} which a re  i n t r u a i v e  in  th e  

s o h ia t  a e r i e a  n o r th  of Juahendun.

S ince th en  th e  d i s t r i c t  i n d ic a te d  haa been v i s i t e d ,  and th e  

ro ck s  of the  f o r  Head a e r i e s  examined between Ouahendun and 

Tomamone^. I t  wa» found t h a t  th e  s c h i s t  and ..giaeiaB fragm ents  

from th e  T r i a s a i c  conglom erate  can a l l  be matched th e r e ,  w h i l s t  

th e  pin/i end greg "^quart^ lfe rous-porphg% y l a  a i m i l a r  t o  th e  d^ke- 

ro ck s  which t r a v e r s e  th e  s e r i e s .

In  th e  Sftîids tone  C3posed on th e  m u t  o f  th e  E lv e r  Bush, Mr.

B* G. %mes, M. A ., ? . 0 . 3 .  (1 4 .b )  r e c o rd s  th e  p res##ce  of 'o c c a s io n a l  

p eb b les  o f  q u a r t  % and mlea s c h i s t , d e r iv e d  from th e  metamcrphic 

ro c k s  which a re  ve %3 c lo s e .  ‘

2ast of Limavadÿ co n g lo m era t ic  beds a rc  exposed in  th e  s tream  

which f low s under A rt ik e l lg '  b r id g e .  At th e  marked bend so u th  o f  

th a  Gole r a in s  road th e  s e c t io n  i s  as  fo l lo w  a

B oulder c la ^ .
Bed san d s to n e .
Conglomerate bed -* about B f t .  t h i c k .
Bed sandstone •  4 ■*
conglom erate  bad forming bed o f  s tream .

The p eb b les  i n  th e  upper  conglom erate  bed ra ra l}  exceed 3 i n s .  

i n  le n g th  and a re  u sualI j;  .en a lle r .  Tha rock  in c luded  in  th e  o rd e r  

of frequency Î q u a r t  a i  t o ,  brown, green  and grey : g r a n i t e ,  w h ite  m â

pin«L and always vary r o t t e n ;  ve in  q u a r ts  and brown aandstone (very 

r a r e K  One o r  two vcj%) ©mall f ragm en ts  of a  w h its  compact rock 

were a lso  found, which i ro f*  G o le  th in .^s  might p o sa lb ly  be thorough- 

s r l y  d i s in t e g r a t e d  ch o r t  from the  J a r b c n i f c r o u s ,



iT o f .  G Ole, who Qxamljüof* norm o t th e  f r a g w ^ t a ,  w r i t e s  ’’th e  

powoerj/ f in e  grained g r a n i t e  1* a l l i e d  h^ the pink t i n g e  o f  i t s  

f  e l  s p a re ,  to  th e  g ra r i l to e  o f 7ÿ rono whioh a re  proh&bl^ of 

Cambrian age. '* Of a n o th e r  pebble  ha w r i t e s  "%his Iooa® ig n eo u s .  

P o ss ib ly  ooAnaotod w ith  what wo o a l l  tha  7^'rona g rsA ite  s o r ie s  

(Pro-Cambrian). The q u a rts ita  ho regard « as p o ss ib ly  being  

Dal rad Ian  enû the brown sandstone he says  'mtght w ell oone from 

th a  lo o n l  C arb o n ife ro u s .

The conglom erate  beds  o f  ùoom tom i  which a re  deeoribed  in  

th e  (Geological Survey Memoir, Sheet 87, oould n o t be l o c a t e d .

That the^ a re  local, in  o h a ra o te r ,  however, i s  seen from th e  fo l lo w 

ing  d e s c r i p t i o n ,  g iven  bf Mr. F, W. % m ,  B.A* in  th a  Memoir. "The 

low er p o r t io n s  a re  composed of s c o a rse  sandy red b r e e o ia  w ith  some 

t h i n  l a y e r s  o f  sw ids tone , th e  form er c o n ta in in g  fragm ents  o f  th e  

u n d e r ly in g  g r m i t e  and s c h i s t s ,  and a  few q u a r t s  p e b b les .  H igher 

up they become f i n e r ,  and l e a s  compacted ; and a t  th e  to p  they  

become quartssoae and assume the  form of a f i n e  cong lom era te , w ith  

i n t  e r s t  r a t i f i e d  beds o f  san d s to n e .  " ( ? . a )

As d e sc r ib e d  by Mr. J .  D. War to n ,  B. A ,, F .E .O .B. I . ,  smal 1 

conglom erate  beds a r e  exposed in  th e  Dwxdonald v a l le y  in  Carïiamuok 

Glen and the  l i t t l e  s tream  to  th e  west ( 9 , f )  and in  th e  s tream  

forming th e  b o u n d a r ie s  between th e  tow nlands of B ally  been and B ally - 

haywood ( # ) .  In  each case  th e  sandstone  c o n ta in s  a n g u la r  ch ips  

of s l a t e  and p e b b les  of ve in  q u a r t s , e v id e n t ly  d e riv ed  from th e  

unde.rlying s l a t e  roc^is.

b .  sou rce  o f  th e  m in e ra ls .

Tha d e r i v a t io n  o.f th e  san d s to n es  i s  very c l e a r ly  in d ic a te d  by 

th e  assem blage of m in e ra ls  p r e s e n t .  I t  has  4. ready been shown 

t h a t  a cco rd in g  to  th e  laws l a i d  down by Dr. Macüdo, th e  q u a r t s  was 

d e r iv e d  from g n e i s s  o r  s c h i s t ,  a  con c lu s io n  which i s  upheld by th e  

frequejnjy of s t ra in -sh a d o w s  and s c h is to s e  g r a i n s .  Tha p re sen ce  o f  

th e  metamorphic m in e ra ls  g a rn e t  nd s t a u r o l i t e  and th e  abundance o f  

m uscovite  p o in t  in  th e  sane d i r e c t i o n .
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scîhiBt fragm ents from 'the conglom erates at Murlough Bay 

fUià Gush end a l l  mià two g n e is s  fragm ente from the la t t e r  lo c a l i t y  

wore brojcon up and the heavy m inerals examined. The fo llo w in g  

were found to  be present t- Mica ( in  grea t abuadanoe), c h lo r it e ,  

iron  o res , leu ooxen e, s irco n , r u t i l e ,  a p a t ite  ( in  short p r ism atic  

cry St All 8 ), garn et and brown tourm aline (showing w e ll fom ad rhomb o- 

hedrel teim in& tion and freq u en tly  crowded w ith  inclusion ®  o f iron  

o r e ) . Thus, a l l  the heavy m inerals found in  the T ria a sio  sandatone 

are rapresonted in  the s c h is t  and g n e is s  fragm ents, w ith  the 

exception  o f staurol.vte* I t  i s  almost c er ta in  th at continued  

search would rev ea l i t s  preeenoe, however, s in ce  Dr. G eik ie hea 

found a tu u r o llto  in  the s c h is ta  at B ally  c a s t le  ( I b l .  With tha 

excep tion  o f  mica, th e heavy mine r a le  in  th e s c h is t e  are by no 

moans abundant when compared w ith  th ose  in  the T r ia sa ic  san d ston e.

I t  i s  p o s s i b l e , however, t h a t  they occur in  t h e  same r a tio  w ith  

the  l i g h t  m in e ra ls  (q u a r ts  and f e l s p a r )  in  both ro c k s ,  t h e i r  

p re sen c e  In  th e  s c h i s t  be ing  masked by th e superabundance of raica.

Heferonca may be ?aade to  th e  f a c t  t h a t  c r y s ta ls  o f g a rn e t  and 

to u rm a lin e  have be on no ted  in  a few l o c a l i t i e s ,  by th e  G eolog ica l 

Survey, in  the lo c a l  s c h i s t s .  G arn e ts  a re  recorded  from the 

s c h i s t s  exposed in  t h e  Glendun r i v e r  ( i n  the  neighbourhood o f  

Oushendun) and i t s  tr ib u tary  the Bryvore ( 1 4 .c) w a te r  and tourm alines  

from near B ally  c a s t le  ( lb )  and the s c h is to s e  r id g e  n orth -w est of 

Haghera (1 3 ) ,

The q u estion  next a r is e s  as to  whether the sand s tone  was 

derived d ir e c t ly  from the s c h i s t s  or in d ir e c t ly  v ia  th e  o ld er  

sedim ents, A few specimens of C arbon ife rous  sandstoi^e from n e a r  

B ally  c a s t le  and from th e  Hoo v a l l e y , o f Old Bed Bandatone c o lle c te d  

between Cushenda11 and Gushendun and of O rdovician s l a t e  from near 

Bewtownbreda wore examined in  t h i s  connection . âach y ie ld ed  th e  

same s u ite  o f m in e ra l s  as th e  T r ia ss io  sandstone  and th e  same type  

o f q u a r t s .
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In  t h e  north of th e  a r e a ,  th e r e  can bo l i t t l e  doubt t h a t  th e  

main p a r t  o f th e  aaridatone was d e r iv ed  d i r e c t l y  from th e  a o h i s t s ,

Hear Limavady, however, th e  fragment s of th e  lo c a l  Oarbonife ro n s  

san d s to n e ,  in  the  conglom erate bade, c le a r ly  in d ic a te  t h a t  t h a t  

fo rm atio n  was p ro v id in g  some m a te r i a l .  S im i la r ly ,  in  th e  n e ig h 

bourhood o f  O hshendall th e  u n d e r ly in g  Old Red Band s to n e  o o n tr ib u te d  

a t  le a s t  t o  the basement b ed s .  in  the south  the  Ordovloian m d 

S i l u r i a n  were y i e l d i n g  m a te r i a l ,  a s  shown by th e  p resen ce  of s l a t e  

fragm ents in  the m a l l  oonglomar%to beds i n  th e  Bundonald v a l l e y .

At one tim e  i t  was hoped t h a t  some I n d i c a t i o n  a s  t o  th e  p a r t  

played by th e  o l d e r  sed im ents  could be e s t im a ted  from th e  p e rc en ta g e ,  

by w e ig h t ,  of fe ls p a r  p r e s e n t .  This  id e a ,  however, had to  be 

abaridoned. 14e v e r th e le s s  i t  should be noted t h a t  f e l s p a r  i s  a s  a 

r u le  abundan t.

In  an early  stage  o f  t h i s  in v e s t ig a t io n  i t  was a lso  though t 

t h a t  the d ir e c t io n  of flow  and hence the l o c a l i t i e s  of th e  rooks 

providing the m a ter ia l, might be a scerta in ed  from the v a r i a t i o n  shown 

in  th e  percentage by weight of heavy m in era ls  p resen t. Wo g e n e ra l  

V ariation  waa, however, d iscovered and m a l l  v e r t i o a l  v a r i a t i o n s  

from l a y e r  to  l % e r  made i t  Im possib le to  tra ce  s l ig h t  l a t e r a l  

v a r i a t i o n s .

With th e  same end i n  view , a reco rd  was k ep t o f  the  d i r e c t i o n  

of current-bedding observed in  v a r io u s  l o c a l i t i e s .  I t  was found, 

to  be of l i t t l e  va lu e , s in ce  the  d i r e c t i o n s  are very v a r i a b l e ,  though 

th e  b a l  mi ce o.f ev idence  i s  in  fav o u r  o f  f  1 vw along th e  Dundonald 

v a l le y  in  th e  d ir e c t io n  o f  Btrangford Lough. I f  t h i s  be so, then  

i t  would seem t h a t  th e  s c h i s t s  were d i r e c t l y  c o n t r ib u t in g  to  th e  

sand stone o f  even the  most southern ex p o su res ,

s t r e n g th  i s  perhaps  g iven  to  the  view t h a t  t h e r e  was a main flow  

from n o r th  to  sou th  by th e  degree o f  rounding of th e  q u a r t  g g r a in s .

In  th e  n o r th e r n  l o c a l i t i e s  they vary from angular to su b an g u la r ,  

w h i l s t  i n  th e  so u th  a l a r g e r  percentage a re  subrounded to  rounded.

T his  i s  capable, however, of o t h e r  I n t e r p r e t a t i o n ,
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From th y  av idenoe of tho conglomérat a b@a* i t  ia  ap para at 

t h a t ,  i n  T r l a s a i c  aandatona timaa, thy rooka of the t o r  Hoad aerioa  

formed a  r id  go, from which mata r i .al wa» c a r r ie d  both t o  the  north  

and the aonth, Fiirthy r evxdonoa of t h i s  ridge ia  to be foimd in  

the  north#rl^ th in n in g  of the aandatonea. Their g r e a t e a t  

development i a  in  the Lagan v a lley  where borea in  B e l f a s t  and near 

Lisbnrri have revealed a thlo&neaa exoeeding bOO f e e t ,  w h ila t  in  

th e  neighbourhood o f  O a rr io ^ fe rg u s  the th ic k n e s s  has been estim ated  

by Mr. Doyle a a between BOO and 1000 f e e t .  The e s t im a te  given  

by Mr. A. M’Henty, M.H.I.A. (1 4 ,b) o f th e  combined th lok n ess of th e  

Band atone and m arl  n e a r  Ouahendall, however, i s  only WOO f t .  He 

re c o rd s ,  m oreover, t h a t  a t  the head of the Ballyeamon va l le y  th e  

T r ia s  o v e r la p s  th e  Old Bed Sandstone end t h i n s  ou t.

h o r th  of th e  rid ge, In MurXough Bay and on th e  n o rth -ea st . 

s lope  of Oamamore % t, th e  G eolog ica l Survey ( lb )  g iv e  the t o t a l  

th ic k n e s s  of s an d s to n es  and m arls  as only 60 f t .  In  thta la s t  

mentioned l o c a l i t y  th e  rocks  are described in  the Memoir as  a 

"lim ited l e n t i c u l a r  deposit"  which th in s  away ra p id ly  both  to  the  

n o r th  and so u th .

On th e  west of th e  p la te a u  the rocka of B lieve  G a ll io n  formed 

p a r t  o f  a ridge from which m a te r ia l  was carried t o  th e  s o u th -e a s t ,  

i t  was mentioned e a r l i e r  th a t P ro f .  Uol# recognised a resemblance 

between th e  rock fragm ents  found in  the conglom erates n e a r  Limavady 

and the Pre-Jambriaus of Tyrone. In view of the d ie t  an oe between 

these  conglomer a t e  beds arid the an cien t Tyrone rooKS, i t  seems more 

l ik e ly  t h a t  tho fragm ents were derived from a n o rth -ea ster ly  

e x ten s io n  o f th e  Tyrone ^Te-vambrians, hidden beneath the b a s a l t ,  

th a n  from the roc^a  now exposed.

Thinning tow ards the ridge cannot be w e ll  traced on the west 

of th e  p la te a u ,  sin ce  in  the n o r th e rn  area the h igh est ho rizons  

of the  T r ia s  a re  overlapped by the b a sa lt . I t  should be mantloned

h o w .T .r , t h a t  on.lj a l i t t l .  more than ZoQ f t .  o f  sar.datone w«r«



paaseô th ro u g h  in  tho p i t s  n o a r  Jo# .B land.

Thus both to  tho  o a s t  and wost of th e b a s a l t  p la te a u  t h e r e  i s  

evidenoo of a ridgo of a n o ien t  roo&s which e x is te d  in  f r i a s a i o  

sandstone  tim es. In  t h i s  connection fr o fea so r  J .  K. Qharl e sworth, 

D .3o. drew a tten tio n  to  the f a c t  th a t  the  n o r th e rn  boundary 

f a u l t ,  which forma the northern l i r a i t  of the Old Bed Band atone of 

th e  Oeritral ? a l  1%' of B jo 11 and and of A rran, a m  be traced a c ro ss  

i n t o  Irelan d . There i t  s t r i k e s  a c ro s s  from Oushendun, on the  

n o rth -ea st c o a s t ,  th rough  O0 9 . Antrim, Londonderry  ̂ Tyrone,

Fermanagh, L e i t r im  end S lig o  to th e  west c o a s t  in  Co. Mayo, 

c o n tin u in g  to  form the n o r th e rn  l i m i t  o f  the  Old Red Sandstone.

This  f a u l t  C o inc ides  in  a su g g es t iv e  manner w ith  the  p o s i t io n  o f  

th e  so u th ern  boundary of th e  r id g e  and in  consequence I t  may be 

concluded t h a t  i t  co n t in u e s  to  bound th e  r id g e  beneath  th e  b a s a l t  

co v er in g .

iio ev idence can be ob ta ined  as  to  th e  n o r th e r ly  ex ten s io n  of 

th e  r id g e ,  now concealed by th e  b a s a l t , though from the occurrence 

o f  conglom erate beds n e a r  Liraavady i t  i s  p robab le  th a t  i t  lay  at 

no g r e a t  d i s t a n c e  from t h a t  l o c a l i t y .  That i t  narrowed considerab ly  

to  th e  west and may have even been breached i s  ap p aren t from the  

p resence  of two small o u tc ro p s  o f  T r i a s s i c  sands tone , one th r e e  m iles  

sou th-w est of Garvagh and th e  o th e r  n e a r  Maghera. The emposure in  

th e  Bush r i v e r  in  th e  e a s t  may l i e  in  an o th er  t r a n s v e r s e  v a l l e y .

•Sc-al. I ineV, .  a f  WtW..

MAP 5K0WING ATPROXiMATE TOSITI0 N 
y OF SCHiSTOSETîlDGE.

U!n.Vl»àeA 6f r id je  8-cpre.e.A poi».Wle

t . a ’o.'uetae v%Vle]>j«-



Honoe i t  appa&rsthat the T rlaaalo  sandstone was deposited  

in  two b as in# , separated more or le a a  completely by a b a r r i e r  of 

a rio iant rooks, which extended in  a lU  i. - S.W, d i r e c t i o n  as  shown 

on the map*

Very l i t t l e  Inform ation can be gained as to  the so u th e r ly  

exten sion  o f the southern b a sin . That d ep o sitio n  to o k  p lace  

f a r  to  the sou th  o f the Lagan v a l le y  i s  known from the oooBrre.oa  

o f th e  i s o l a t e d  o u t l i e r  o f  sandstone and marl a t  Klngsoourt.

From th e  p re sen ce  o f  ch ips  of s l a t e  1» th e  sandstones  of the  

Dundonald v a l l e y , however, i t  may be in f e r r e d  t h a t  eu oh rooks ware 

exposed c lo se  a t  hand* A study of r e l a t i v e  e lo v a t lo n s  re v e a ls  

the  p o s s i b i l i t y  t h a t  i n  ea r ly  Tri& aslo  t im es  a r id g e  of high land 

may have e x is t e d  over a  l a r g e  pari; o f  whàt i s  now th e  Ards 

p e n in su la .  .Also Hewry g r a n i t e  and th e  surrounding  s l a t e s  may 

have r i s e n  above the  le v e l  of the  sandstone , though n o th ing  can be 

le a rn ed  as to  th e  ex ten s io n  o f auoh r id g e s .

I t  i s  p ro b ab le  t h a t  th e  T r ia a s lo  sandstone  n e v e r  extern ad 

much f a r t h e r  westward than i t s  p re sen t  boundary, f o r  evidence of 

th in n in g  i s  to  be found t h e r e .  Mr, G. H. Kin ah an, M.B, .I.A, in  th e

'^Geology of I r e l a n d ^ a t a t e a  th a t  *in S l l e v e -G a l l io n -ü a m  the T r ia s s io  

rooks can be very l i t t l e  more than  SO or 30 f t .  t h i c k  and f a r t h e r  

northw ard a t Mullaghraore, to  th e  west of  Moneyneany, they seem to  

be l e a s  than  10  f t*  t h i c k ,^  (21.&) Analn, n e a r  Btewartatown, th e  

sandstone  'seems to  be very t h i n ,  as th e re  i s  no t room f o r  more than  

2 0  t o  3 0  f t .  in  th ic k n e s s  between th e  Ohalk and th e  C arbon ife rous  

rooks*  ̂ ( S l . b ) .  AS a lready  mentioned 3 0 0  f t .  o f  sandstone  were 

proved in  th e  B a r t le y  p i t s  n e a r  C o a l is la n d ,  To th e  west, in  th e  

Creenakh p i t ,  however, i t  has a t h l ennuiess o f  only 16 f t .

71. CLIMATIC CCKD1TI0A3 AkP sO iNTB OF Dj^OBITlON.

Avid en oe of a r id  c o n d i t io n s  in  T r ia a s io  t im es  i s  n o t lack in g  

in  I r e l a n d .  Thioa beds o f  s a l t  a re  i n t e r c a l a t e d  in  the  Keuper

m a r ls  i n  th e  neighbourhood of C a r r ia k fe rg u a  and worked a t  Dunorue.
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L a ja ra  and bada o f  to  be fowm in  th e  maria n o r th  of

B e l f a s t  Longh and in  tho  d l a t r l a t  n e a r  K ingaconrt, w h i la t  th e  

p re v a le n t  red oo lonr of th e  a&ndatonea and m aria fn m lah ed  a d d i t i o n a l  

ev idence .

An exam ination  o f the  degree  of ronnding of tho quart;? g r a in s ,  

however, does n o t  lead  to  tho  conclus ion  t h a t  wind has p laced  a 

voTÿ g r e a t  p a r t  in  the  d e p o s i t io n  o f  th e  rooAa. tho sandstone  

bounding th e  s c h is to s e  r id g e  i s  comp seed f o r  thw most p a r t  of sub- 

a n g u la r  and a n g u la r  g r a in s ,  though some of the  coarse  sandstone which 

forms the m atrix  o f  th e  massive conglom erates  a t  O ushendall, 

c o n ta in s  a f a i r  p e rcen tag e  of  g r a in s  which a re  eubrounded to  rounded.

In tho Lagon v a l la^ rounding i s  more oor?Kon mtd some o f  the 

beds bo la rg e ly  composed of r in d  blown san d . ï e t  even th e re

a n g u la r  g r a in s  a re  no t w anting . Manv of th e  f i n e  sands are sub- 

a n g u la r  w h i l s t  th e  coarse  c o n ta in  some a n g u la r  g r a in s .

From th e se  c o n s id e ra t io n s  i t  would appea r  t h a t  th e  sawretone 

was c a r r ie d  down from th e  Pre-Cambrian and fa la e o a o ic  h ig h lan d s  

bj numerous s tream s which spread ou t t h e i r  d e b r i s  over tho b as in

floo r*  In  e a r lg  T r ia s a ic  t im es  b o u ld e rs  and pebb les  were vmshod

dowa th e  s i  epee o f  tho s c h is to s e  r idge  and d i s t r i b u t e d  c lo se  a t

hand. As the r id g e  was p ro g re s s iv e ly  lowered, th e  stream s moved 

sm a l le r  and em a l le r  f ragm en ts ,  u n t i l  f i n a l l y  they wor- only capable 

of c a r ry in g  sa.id ,

D ep o s i t io n  may have been in to  w i  t t a n t , tak in g  p lace  mainly 

during  p e r io d s  o f h^avy r a i n f a l l .  The t h i n  beds of aandntoaa, 

i n t e r c a l a t e d  In th e  conglom erates , which u su a lly  vary from a few 

in ch es  to  a foo t in  th ic k n e s s ,  p o ss ib ly  re p re se n t  the  d r i e r  p e r io d s .

Towards the  south^wimi a c t io n  may have been more p re v a le n t ,  

l e t  i t  should n o t  be f o r g o t t e n  t h a t  th.? more n o t ic e a b le  roundinp: 

of th e  g r a in s  may po ss ib ly  i n d i c a t e  th e  g r e a t  r  d i s ta n c e  from th e  

s c h i s to s e  r id g e ,  or a d e r iv a t io n  from p r e - e x i s t i n g  sandstones .
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Bounded mari pebblea a re  f req u e n t  in  th e  san d a t jn e a  and sometimes 

ooaur, e .g .  a t  F a l l s  road, aaaooiated. w ith  the  b est rowidsd sand s. 

T h is  seems to  Indioato dep osition  of the  sand in  water, w ith  

s u f f ic ie n t  movement to  breax up th e 'm a r l  bands, eva% i f  wind were 

the agent of tran sp ort. That the  basin  was occupied at l e a s t  in  

p la ces  bf pools of standing " a te  r* l ia b le  at tim es to  shrinkage, 

i s  apparent from the p resence  of aun-cracxa at :3orabo h i l l .

VII. aomARy.

In  con c lu s io n ,  the r e s u l t s  of th e  i n v e s t i g a t i o n  of th e  

T r ia s a ic  sandstone of n o rth -east I r e la n d  may be summarised as 

fo l lo w s

1, The conglom erates are a l l  lo c a l  in  o r ig i n .  In  the e a s t  

o f  th e  area they were derived from th e  rooks of th e  Tor Head 

s e r i e s  and the sandstone and porphyry of Old Bed age, and in  the  

west from th e  g r a n i t e  and s c h is t s  of g l ie v e  Ol^llion and rocks 

s im i l a r  to  th e  Tyrone .^re-Cambrians.

Z. T m  fragmenta in  the conglomerate bods g iv e  evidence of the  

ex isten ce ' of a ridge o f  high land composed of th e  rooks of the Tor

Head- s e r i e s  and tooas  s im i l a r  to  th e Tyrone ?re Cambrians. I t  

extended in  a H, v.  d ir e c t io n  and was bounded on the s o u th -e a s t

by the contin uation  of the n o r th e rn  boimoary f a u l t  of Sco tland .

3. T h is  r id g e  separated the  a re a  o f d ep o sition  i n t o  two b a s in s ,  

b u t i t  narrowed and may have been breached in  the  l in e  of the  Bush 

t i v e r  and again a few m i le s  e a s t  o f 3)Wigiven.

4. The assemblage of heavy m in e ra ls  which compose th e  sandstones 

to g e th er  w ith  the abundance of in c lu s io n s  of the regu lar type in 

th e  quart& gra in s  in d ic a te s  d e r iv a t io n  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  

from matamorphic rooks ,

Ô. The same s u ite  of heavy m in e ra ls  and th e  q u a r ts  co n ta in in g  

in c lu s io n s  of th e  r e g u la r  ty re  occur in  th e l o c a l  s c h i s t s ,  th e  

sandstones of Old Red Sandstone and Q arhoniferous age and th e  

Ordovician s la te s .
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6, Xn th ô  north of th e  area tho sands tone was mainly derived  

from the s c h i s to s e  r id g e , w h i ls t  l a  th e  south  the o ld e r  sedim ents 

probably provided a la rg e  percentage of the m a ter ia l.

7, The a and and rook fragm ents  were c a r r ie d  i n t o  the b asins  

from the surrounding high land by stream a ctio n , though in  the 

Lagan v a lley  a oonsiderable part of th e  sand may have been wind 

blown.

6. I t  la  im p o ss ib le  to  d i s t i n g u i s h  between the B anter  and 

%e%p@r sandstones, recognised by the C eolog loa l Survey, e i t h e r  

by th e  assemblage of m inerals p re s e n t  or by the ph ysioal c h a r a c te r s  

o f  the g r a in s .
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