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Desc r ip t i on o f Figures 1 - 8 . 

P i g . l . Map o f the Crossdoney Complex, showing the boundaries 
o f the var ious rock- types . 

F i g . 2 . Metamorphosed Greywacke (Ho.38) from Drummora Great, 
showing aggregates o f quartz grains (Q), porphyrob las tS 
o f andesine (F ) , a s ing le porphyroblast o f hornblende 
( l i n e d and dot ted) i n the lower h a l f o f the f i g u r e 
w i t h i nc lu s ions o f quartz and or thoclase ( 0 ) , co lour l e s s 
a p a t i t e (heavy l i n e and s t i p p l e ) and p y r i t e . 

F i g . 3 . Q u a r t z - d i o r i t e (No.36) from Drummora Great quar ry . 
The f i e l d shows porphyroblas ta o f hornblende ( l i n e d and 
dot ted) w i t h i n c l u s i o n s o f qua r t z , b i o t i t e ( c l o s e l y 
l i n e d ) and andesine ( s t i p p l e d ) . 

F i g . 4 . Q u a r t z - d i o r i t e (No.35) from Drummora Great q u a r r y . ( w h i t e 
This shows a large c r y s t a l o f andesine i n the south­
west quadrant and smaller andesine c r y s t a l s ( s t i p p l e d ) 
hornblende ( l i n e d and d o t t e d ) , b i o t i t e ( c l o s e l y l i n e d ) 
o r thoc lase , i n t e r s t i t i a l quartz ( c l e a r ) and p y r i t e . 

F i g . 5 . Quart z - d i o r i t e (No. 32.) f rom Cloggy Br idge , showing 
porphyroblas ts o f p lag ioc lase ( s t i p p l e d ) and hornblende 
( l i n e d and d o t t e d ) , b i o t i t e ( c l o s e l y l i n e d ) , l a rge 
quartz c r y s t a l s (whi te) and the f i n e - g r a i n e d qua r t z -
or thoclase m a t r i x . 

F i g . 6 . Monzonite (No.64) f rom Lismore Demesne, showing a l a rge 
p l a t e o f or thoclase (whi te ) enclos ing hornblende ( l i n e d 
and dot ted) and p lag ioc lase ( s t i p p l e d ) , and b i o t i t e 
( c l o s e l y l i n e d ) and i n t e r s t i t i a l quartz (wh i t e , rounded) 
and magnet i t e. 

F i g . 7 . F ine-gra ined g ranod io r i t e (No.7) from Coolnacar r ick , 
showing porphyroblast?s o f p j ag ioc l a se (whi te ) w i t h the 
c h a r a c t e r i s t i c band o f f i n e i nc lu s ions ( s t i p p l e d ) , 
hornblende ( l i n e d and dot ted) and b i o t i t e ( c l o s e l y 
l i n e d ) . Note the " c l o t " o f hornblende and b i o t i t e i n 
the south-west quadrant. The f i n e - g r a i n e d qua r t z -
or thoclase ma t r ix i s shown c l e a r . 

F i g . 8 . Coarse-grained g r a n o d i o r i t e (No.6) f rom Gaweel. Th i s 
shows la rge quartz c r y s t a l s (whi te) ( rounded b o r d e r s ) , 
lath-shaped p lag ioc lase c r y s t a l s , hornblende ( l i n e d and 
do t ted and b i o t i t e ( c l o s e l y l i n e d ) w i t h i n t e r s t i t i a l 

or thoclase (white .) . 
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I . - INTRODUCTION. 

Crossdoney, the v i l l a g e from which the igneous complex 

takes i t s name, i s s i t u a t e d some f i v e mi les t o the south­

west o f Gavan town i n County Cavan, I r i s h Free Sta te . The 

complex, h i t h e r t o known as the Crossdoney " g r a n i t e " , extends 

from the townlands o f Drummora Great near Lough Oughter on 

the north-west t o Lisnamandra on the nor th -eas t , Learn on the 

south-west and B a l l i n a g h v i l l a g e on the south-east . I t i s 

t h ree mi les long ( n o r t h t o south) and va r i e s from a m i l e t o 

two-and-a-ha l f mi les i n w i d t h (east t o wes t ) . 

The area was o r i g i n a l l y mapped and b r i e f l y described 

by Leonard, Cruise and H u l l some s i x t y years ago, f o r the 

Geological Survey o f I r e l a n d (1873, p .10 , 1878, p . 8 ) . 

These w r i t e r s i n t e r p r e t e d the sequence exposed i n Drummora 

Great as a t r a n s i t i o n from metamorphosed sediment t o g r a n i t e , 

which they regarded as a product o f metamorphism; the o r i g i n 

o f the Newry "g ran i t e" was s i m i l a r l y i n t e r p r e t e d at t ha t t i m e . 

As f a r as can be ascer ta ined, no other work on the 

area has been publ ished since 1878. I n the present 

i n v e s t i g a t i o n the area has been mapped on the s i x - i n c h scale . 

I t has been found necessary t o make only minor a l t e r a t i o n s 

i n the boundary o f the complex, notably along the east and 

south j u n c t i o n s . What was p rev ious ly regarded as ' g r an i t e* 

has been found t o consis t o f several rock- types , the 

d i s t r i b u t i o n o f which i s shown on the accompanying map ( F i g . l ) . 
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P i g . 1 

I I . - FIELD DESCRIPTION. 

The topography i s l a r g e l y governed by the f a c t t ha t 

the area forma par t o f the bas in o f the River Erne which 

f o l l o w s a genera l ly n o r t h e r l y course, w i t h i n and roughly 

p a r a l l e l t o the western boundary o f the complex. The 

area over which the "g ran i t e " outcrops i s thus low^Lying, and 

the re i s , i n consequence, l i t t l e oppo r tun i t y o f v i ewing the 

r e l a t i o n between complex and sediment i n th ree dimensions. 

Moreover, observat ions are r e s t r i c t e d by the prevalence o f 

b l a n k e t i n g deposits o f boulder c l ay and peat . 
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The highest po in t i n the d i s t r i c t , Fleming's F o l l y 
(532 f e e t ) , i s close t o the eastern boundary o f the complex 
and i s composed o f metamorphosed Ordovic ian sediment. To 
the west o f the F o l l y the l e v e l o f the ground f a l l s r a p i d l y 
t o between 100 and 200 f e e t , and along the western boundary 
o f the complex ( tha t i s , near the River Erne) there are numerous 
drumlins over 200 f ee t i n heigh* which have a dominantly n o r t h -
south t r e n d . Fo r tuna t e ly , good exposures are provided by the 
r a i l w a y c u t t i n g s n o r t h and south o f Orossdoney s t a t i o n and along 
the K i l l e s h r a n d r a branch l i n e , and also by quar r ies i n Kev i t 
Lower and B a l l i n a g h and west o f B e l l a h i l l a n Br idge , 
(a) Geological S e t t i n g . 

The sediments i n which the Crossdoney complex occurs 

cons is t o f Ordovic ian greywacke and shale, the greywacke 

predominat ing . F o s s i l i f e r o u s bands are l a c k i n g but exposures 

o f the same ser ies i n the Ba l lyha i se road n o r t h o f Cavan town 

r evea l the presence o f g r a p t o l i t e s o f L lande i lo age (1878 ,p .9 ) . 

I n the nor the rn par t o f the area, t ha t i s , between 

Drummora Great, Lisnamandra and Castle Cosby, massive greenish 

greywacke w i t h occasional shaly p a r t i n g s are exposed, w h i l e i n 

the southern p a r t , near B a l l i n a g h and Garrymore, greenish grey­

wacke and dark blue s l a t e occur. Fleming's F o l l y l i e s w i t h i n 

the metamorphic aureole o f the i n t r u s i o n and i s composed o f green 

quartzose greywacge w i t h occasional i n t e r c a l a t i o n s o f f i n e 

conglomerate. Generally speaking, the s t r i k e o f the beds 

f o l l o w s the N.E.-S.W. Caledonian t r e n d , and on ly s l i g h t d e v i a t i o n s 

f rom t h i s d i r e c t i o n have been noted, as shown i n the map, F i g . l . 
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The dip va r i e s i n d i r e c t i o n , as the beds are f o l d e d i s o o l i n a l l y , 
and i s genera l ly steep. 

I n Lisnamandra, sandstone o f Carboniferous age o v e r l i e s 

the Ordovio ian s t r a t a and i s i n t u r n o v e r l a i n by Carboniferous 

l imestone which occupies the nor the rn par t o f the area shown on 

the map. Nei ther sandstone nor l imestone comes i n t o contact 

w i t h the complex. 

Although the Ordovic ian sediments are v a r i a b l e i n co lour 

and composi t ion , near the contact w i t h the igneous complex a l l 

types take on a pu rp le hue, a change which can be c o r r e l a t e d 

w i t h enrichment i n b i o t i t e ( c f . p . Where f r e s h l y f r a c t u r e d , 

the contact rock has a schistose r a the r than a h o r n f e l s i c 

appearance; 

The age o f the complex can be roughly determined by the 

f a c t t ha t the Ordovic ian rocks are metamorphosed, whereas the 

o v e r l y i n g Carboniferous rocks are no t , a l though the l a t t e r are 

close t o and w i t h i n the aureole o f the i n t r u s i o n . The mineralogy 

and t e x t u r e s o f the rock- types , (described i n d e t a i l below) c l o s e l y 

resemble those found i n the rock-types o f the Newry complex, 

which i s known t o be p o s t - S i l u r i a n . The endence thus suggests 

t h a t the Crossdoney complex can be assigned t o the Old Red 

Sandstone p e r i o d o f igneous a c t i v i t y . 

(b) Igneous Rock-types and t h e i r d i s t r i b u t i o n . 

Three main rock- types are exposed i n the complex, namely 

(1) quart z - d i o r i t e; 

( i i ) ?"monzonit e; and 
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( i i i ) g r a n o d i o r i t e , o f which f i n e and coarse-grained v a r i e t i e s 
can be d i s t i n g u i s h e d . Microscopic examination was r e so r t ed t o 
i n order t o d i s c r imina t e w i t h c e r t a i n t y between the qua r t z -
d i o r i t e and the monzonite, as i n the f i e l d , only a s l i g h t 
d i f f e r e n c e can be seen, the monzonite being o f a somewhat 
l i g h t e r grey co lour and more even g r a i n than the q u a r t z - d i o r i t e . 

QUARTZ-DIORITE. occurs i n the extreme n o r t h o f the complex and 

extends i n a s e m i - c i r c u l a r outcrop across the townlands o f 

Drurcmora Great, Drummora L i t t l e , Monnery Upper, Lisnamandra, 

Hermitage and Cast le Cosby. I t s appearance i n the f i e l d i s 

patchy owing t o changes i n the p r o p o r t i o n o f l i g h t t o dark 

co loured mine ra l s . Generally speaking, i t i s a massive, l i g h t 

grey, f ine- to-medium-gra ined rock , i n which f e l s p a r , quartz and 

b lack mica can be recognised. Hornblende, sometimes associated 

w i t h a l i t t l e b i o t i t e , occurs as c l o t s which are usua l ly 3 t o 4 

ram, i n d iameter y I n every exposure much l a rge r rounded black 

c l o t s are present ; i n t h i n sec t ion these are seen t o be 

composed o f hornblende and b i o t i t e i n v a r i a b l y accompanied by a 

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

A v a r i e t y o c c u r r i n g i n the roadside quarry west o f 

B e l l a h i l l a n Bridge deserves spec ia l d e s c r i p t i o n . The qua r t z -

d i o r i t e at t h i s l o c a l i t y d i f f e r s i n appearance from the normal 

type owing t o the presence o f numerous l a rge , i r r e g u l a r c r y s t a l s 

o f p i n k f e l s p a r . Hornblende occurs i n rounded aggregates o f 

smal l c r y s t a l s and t i n y f l a k e s o f b i o t i t e are sca t t e red through 

the m a t r i x ; the l a t t e r i s o f f i n e r g r a i n than tha t o f the qua r t z -
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d i o r i t e described above. This p ink rock i s veined by a l i g h t 

grey q u a r t z - d i o r i t e which has abundant large c r y s t a l s o f f e l s p a r . 

A more d e t a i l e d d e s c r i p t i o n o f t h i s quarry i s given on p . I # . 

Another v a r i e t y o f q u a r t z - d i o r i t e i s exposed i n a smal l 

quarry west o f B a l l i n a g h v i l l a g e and occurs as a large i n c l u s i o n 

i n coarse-grained g r a n o d i o r i t e near Ologgy Br idge . I n both 

cases i t i s a p ink rock i n which large c r y s t a l s o f quartz and 

f e l s p a r can be e a s i l y recognised. I n B a l l i n a g h quarry , numerous 

c a l c i t e - c h l o r i t e veins cut i r r e g u l a r l y through the q u a r t z - d i o r i t e . 

Except at the l o c a l i t i e s already mentioned, exposures o f 

t he q u a r t z - d i o r i t e are poor . I n what exposures there are, the 

j o i n t i n g o f the rock i s seen t o be f i n e l y spaced and very confused. 

The ac tua l contact between q u a r t z - d i o r i t e and h o r n f e l s i s 

nowhere v i s i b l e . I t i s poss ib le i n places t o f i x i t s p o s i t i o n 

w i t h i n f a i r l y narrow l i m i t s , as, f o r example, at the north-west 

corner o f the complex i n Drummora Great where exposures o f ho rn ­

f e l s and q u a r t z - d i o r i t e are twelve yards apa r t . 

The petrography o f the neighbouring country rocks i s 

described on pps. 12. -a»k 1$ , and the nature o f the contact i s 

discussed i n d e t a i l on pp3S*-3(>(potrogenesis). 

QUARTZ-MONZONIxE occupies the area w i t h i n the s emic i r cu l a r outcrop 

o f quart z - d i o r i t e and i s exposed at a few l o c a l i t i e s i n Oavanf in , 

Hermitage, Lismore Demesne and Kev i t Lower. At the l a s t o f these 

l o c a l i t i e s , an .exposure o f quartz-monzonite occurs only some 400 

yards f rom an outcrop o f h o r n f e l s . Comparison w i t h the remainder 

o f the no r the rn h a l f o f the complex suggests t ha t q u a r t z - d i o r i t e 
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may be present between the two, but un fo r tuna t e ly the re i s no 

exposure on the i n t e r v e n i n g ground. 

I n the f i e l d , as already mentioned ( p . 5 . ) , the quart z-

monzonite d i f f e r s i n appearance only s l i g h t l y from the quart z-

d i o r i t e . I t i 3 l i g h t grey i n colour and medium i n g r a i n . 

Hornblende c h a r a c t e r i s t i c a l l y occurs i n small rounded aggregates, 

about 5mms. i n diameter, but a few i s o l a t e d c r y s t a l s can also be 

recognised. Phenocrysts o f f e l s p a r are not so conspicuously 

developed as i n c e r t a i n members o f the q u a r t z - d i o r i t e group. A l l 

the exposures o f quartz-monzonite are notable f o r the occurence 

o f numerous dark coloured i n c l u s i o n s , three v a r i e t i e s o f which 

have been recognised: 

(a) b i o t i t e - h o r n b l e n d e aggregates w i t h a l i t t l e f e l s p a r : 

(b) f i n e - g r a i n e d g r a n o d i o r i t e ; and 

(c) h o r n f e l s . 

Xeno l i t h s o f quart z - d i o r i t e or coarse-grained g r a n o d i o r i t e have 

not been found . 

The larges t mass o f sedimentary m a t e r i a l w i t h i n the quart z -

monzonite i s about th ree quar ters o f a m i l e i n l eng th by about 

300 yards i n w i d t h . The beds s t r i k e due n o r t h and south and 

dip t o the west at 5 0 ° . 

Examination o f t h i n sect ions ind ica te s t ha t the re i s a 

continuous and gradual passage from quartz-monzonite t o q u a r t z -

d i o r i t e ; t h i s i s best i l l u s t r a t e d by a t r ave r se from Hermitage 

t o Drummora Great, as exposures over the remainder o f t he area 

are poor . At the southern border o f the monzonite the j u n c t i o n 
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w i t h the coarse-grained g r a n o d i o r i t e occurs somewhere between 

the townlands o f Li3more, Demesne, and Cornamucklagh, Newtown 

and Drumbar. Th is par t o f the area i s p a r t l y under c u l t i v a t i o n 

and p a r t l y wooded, and no exposures are v i s i b l e . 

GRANODIORITE occurs i n both f i n e - g r a i n e d and coarse-grained 

v a r i e t i e s . 

The f i n e -g ra ined f a c i e s i s o f very l i m i t e d occurence and 

i s exposed i n the small r a i lway c u t t i n g south o f Orossdoney 

s t a t i o n . H u l l , (1878, p .33) describes the exposures at t h i s 

l o c a l i t y i n the f o l l o w i n g terms, 

"The blue quartzose g r i t s becoming indurated and saccharoid, then 

small b lack mica f l a k e s make t h e i r appearance; f e l s p a r becomes 

developed i n rounded blebs and u l t i m a t e l y the rock emerges i n t o a 

f i n e - g r a i n e d g ran i t e c o n s i s t i n g o f quar tz , f e l s p a r , b lack mica 

and hornblende". 

The f i n e - g r a i n e d g r anod io r i t e i s a massive rock and i s 

darker i n co lour than e i t h e r the monzonite or the q u a r t z - d i o r i t e . 

I t i s poss ib le t o recognise f e l s p a r , b i o t i t e and hornblende. As 

i n the rocks described above, hornblende occas iona l ly occurs i n 

rounded aggregates. At the southern end o f the r a i l w a y c u t t i n g , 

coarse-grained g r anod io r i t e i s exposed, and i s seen t o make an 

i n t r u s i v e contact w i t h the f i n e - g r a i n e d v a r i e t y . 

The coarse-grained g r a n o d i o r i t e outcrops over the southern 

h a l f o f the complex, between Cloggy Bridge ad B a l l i n a g h and as 

f a r n o r t h as the K i l l e shand ra r a i lway l i n e . Good exposures 

occur i n Drumcrow and Drumcarban bogs. I t i s a l i g h t grey, 



9. 

coarse gra ined, u n f o l i a t e d rock w i t h fewer ferro-magnesian 
minerals than any o f the rocks p r ev ious ly descr ibed, and so 
can be e a s i l y d i s t i ngu idBd from them i n the f i e l d . The 
minerals are a l l o f roughly equal s ize , -and hornblende and 
b i o t i t e genera l ly occur as i n d i v i d u a l c r y s t a l s . The g r a n o d i o r i t e 
i s so cut up by f i n e l y spaced and i r r e g u l a r j o i n t i n g t ha t i t i s 
q u i t e unsui table f o r b u i l d i n g stone. 

The contact between g r a n o d i o r i t e and h o r n f e l s i s exposed 

at i n t e r v a l s along the southern margin o f the complex, and the 

igneous rock i s everywhere i n t r u s i v e . Dykes o f g r a n o d i o r i t e 

penetrate the h o r n f e l s and can be t r aced f o r many f e e t f rom the 

ac tua l j u n c t i o n s . Quartz veins and c a l c i t e - c h l o r i t e ve ins cut 

both g r a n o d i o r i t e and h o r n f e l s . Xeno l i ths o f h o r n f e l s are 

numerous i n every exposure of the g r a n o d i o r i t e , becoming more 

abundant as the contact i s approached. Xeno l i ths o f f i n e ­

grained g ranod io r i t e and o f quart z - d i o r i t e also occur. The 

g r a n o d i o r i t e i t s e l f i s t raversed by narrow p ink a p l i t e veins 

which are d i s t r i b u t e d haphazardly across each outcrop . No 

f e l s p a t h i c veins have been observed. 

(c) Form og I n t r u s i o n . 

The boundary o f the complex can be f i x e d w i t h i n narrow 

l i m i t s along the south and east and around the north-west bulge 

and i n Drummora Great. Along the n o r t h , the land i s e n t i r e l y 

under c u l t i v a t i o n and y i e l d s no exposures o f the con tac t . 

I n Lisnamandra, the boundary swings round from an a p p r o x i ­

mately east-west t r e n d t o a nor th - sou th d i r e c t i o n and can be 



10^ 

mapped f a i r l y c l o s e l y as f a r as the r a i lway c u t t i n g i n Castle 
Cosby. I n Kev i t Lower, quartz-monzonite outcrops i n a smal l 
quarry and i n Kev i t House yard , wh i l e the h o r n f e l s i s exposed 
at the f o o t o f Fleming's F o l l y , the j u n c t i o n being somewhere 
between these l o c a l i t i e s . The contact t u r n s towards the south-
west as f a r as the r a i lway c u t t i n g i n Coolnacar r ick . At t h i s 
p o i n t , a small f a u l t displaces the j u n c t i o n , t h rowing pu rp l e 
h o r n f e l s against f i n e - g r a i n e d g r a n o d i o r i t e . An outcrop o f 
coarse-grained g r anod io r i t e i n the Ballinagh-Crossdeney road 
ind ica t e s t ha t the contact extends eastwards from the f a u l t and 
beyond, outcrops o f h o r n f e l s i n B a l l i n a g h v i l l a g e show t h a t i t 
again swings round t o the south. U n t i l the quarry and roadside 
exposures i n Garrymore are reached, the c o n t i n u a t i o n o f the 
contact i a hidden by c u l t i v a t e d ground, I n Garrymore, the road 
r iaea over a low r idge (B.M. 3 2 8 . 6 . ) . At 270 f ee t o . d . on 
e i t h e r a ide , coarae-grained g ranod io r i t e i a expoaed, w h i l e a long 
the top o f the r i d g e , metasomatised greywacke outcrops; t h i s 
suggests t h a t , at t h i s p o i n t , par t o f the roo f o f the complex 
remains. Along the southern boundary, the contras t i n co lour 
between coarse-grained g r anod io r i t e and purp le h o r n f e l s i s so 
marked tha t the contact can be mapped w i t h ease as f a r as Leam 
and northwards t o Drumcrow. North-west i n t o Drummora Great i t s 
exact p o s i t i o n i a d o u b t f u l , but at the north-west corner o f the 
complex the contact i s p a r a l l e l to. the s t r i k e o f the sediments 
and can be c l o s e l y f o l l o w e d . The boundary o f the la rge enclosed 
mass o f h o r n f e l s i n Crossdoney and Hermitage can be f i x e d w i t h i n 
narrow l i m i t s except at the southern end, where i t i s hidden by 



Croasdoney v i l l a g e . 

As explained above, exposures are seen only i n two 

dimensions, and no extensive v e r t i c a l contacts are available..: 

Several i n t r u s i o n s o f s i m i l a r pe t rographic content have been 

termed " l a c c o l i t h s " despite the f a c t tha t a l a c c o l i t h i s 

e s s e n t i a l l y a concordant i n t r u s i o n . The a v a i l a b l e evidence 

f o r the Orossdoney Complex ind ica te s tha t i t i s a boss r a the r 

than a l a c c o l i t h . The dec is ive c r i t e r i o n i s the c r o s s - c u t t i n g 

r e l a t i o n between i n t r u s i o n and invaded f o r m a t i o n , such as i s 

c l e a r l y exposed i n the townlands o f Leam, Garrymore, Cast le Cosby 

and Lisnamandra. The s t r i k e o f the sediment remains p r a c t i c a l l y 

constant r i g h t up t o the contact where i t i s sharply t runca ted 

by the i n t r u s i o n . 
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I I I . PETROGRAPHY. 

1. Metamorphosed Sediments. 

Greywacke forms roughly 80 percent o f the sediment th rough 

which the igneous complex i s i n t r u d e d . Specimens have been c o l ­

l ec t ed from many po in t s around the contac t . I n no case was i t 

poss ib le t o f o l l o w the i n d i v i d u a l band r i g h t up t o the contact 

w i t h the igneous rock, but specimens taken from a ser ies o f o u t ­

crops t o the north-east o f Fleming's F o l l y give an i n d i c a t i o n s 

o f the w i d t h o f the met amorphic aureole . A mi l e f rom the 

con tac t , i n Drumheel townland, the greywacjie shows no signs o f 

raetamorphism and i n t h i n sec t ion i s seen to be composed o f gra ins 

o f quar tz , i n d i v i d u a l l y and i n mosaics, cemented toge ther by a 

greenish, almost opaque, indeterminate m a t r i x . The F o l l y i s made 

up o f bands o f f i n e conglomerate which l i e w i t h i n the contact 

aureole , since a small amount o f r e c r y s t a l l i s a t i o n i s evidenced 

by the presence o f t i n y f l a k e s o f b i o t i t e i n the m a t r i x . 

The greywacke near the contact i s represented by specimens 

f rom Garrymore (19, 20 and 72) ; Drummora Great ( 38 ) ; B e l l v i l l e 

( 12 ) ; Drumcrow (78) ; Lisnamandra (54 ) : 

Specimens 19, 20 and 72 have a d u l l purp le c o l o u r a t i o n a i d 

con ta in e a s i l y recognisable c r y s t a l s o f quartz and f e l s p a r , up t o 

1 cm. i n l eng th . I n t h i n s ec t ion , the cons t i t uen t s are seen to 

be o f wide ly v a r i e d m a t e r i a l s . Grains o f qua r t z , shale, 

sandstone - l i k e mosaics o f quar tz , c l a s t i c hornblende and rounded 

aggregates o f f e l t e d a c t i n o l i t e c r y s t a l s which appear almost 
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opaque i n t r a n s m i t t e d l i g h t , are present . These are cemented 

by a very f i n e - g r a i n e d ma t r ix o f granular quartz c r y s t a l s and 

abundant wisps o f reddish b i o t i t e . Porphyroblasts o f Andesine 

An32> w i t h c renula te margins are present . Apart from the edges, 

which are c l e a r , they are clouded w i t h d u s t - l i k e i nc lu s ions and 

s e r i c i t e f i b r e s . A few small porphyroblas ts o f hornblende are 

also present and d i f f e r from the c l a s t i c hornblende i n having 

c renula te margins and sieve t e x t u r e . 

Specimen 38 i s dark gray i n colour w i t h abundant p ink 

f e l s p a r c r y s t a l s and i s megascopically i n d i s t i n g u i s h a b l e f rom 

q u a r t z - d i o r i t e . I n t h i n s ec t ion , (see F i g . 2 ) the f e l s p a r shows 

square t o t a b u l a r o u t l i n e s and i s found t o be andesine, An^g, 

zoned t o o l i g o c l a s e , An0 . 

\ • 

4 \ i 

0 

• 

0 a 
£3 

J 

F i g . 8 . 
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The s m a l l e r f e l s p a r s have s i eve t e x t u r e and c r e n u l a t e m a r g i n s , 
whereas t h e l a r g e r c r y s t a l s e x h i b i t a c l o s e r approach t o euhedra l 
f o r m s . Traces o f c leavage and o f t h e a l b i t e t w i n l a m e l l a e a re 
almost c o m p l e t e l y obscured i n t h e s m a l l e r p l a g i o c l a s e porphrob las t s 
by a f e l t e d mass o f s e r i c i t e f i b r e s , but w i t h inc rease i n c r y s t a l -
s i z e t h e a e r i c i t e t ends t o develop i n bands p a r a l l e l t o t h e 
c r y s t a l edges and t h e c o m p o s i t i o n zones. p o r p h y r o b l a s t s o f 
h o r n b l e n d e , o f t e n i n t e r g r o w n w i t h sphene, are as abundant as 
t hose o** p l a g i o c l a s e and t o g e t h e r t h e y make up aboutr.60 pe r cent 
o f t h e volume o f t h e r o c k . The p o r p h y r o b l a s t s o f p l a g i o c l a s e 
enclose c o l o u r l e s s a p a t i t e , e p i d o t e and o c c a s i o n a l q u a r t z g r a i n s , 
and those o f hornblende enclose g r a i n s o f q u a r t z and o r t h o c l a s e , 
and c r y s t a l s o f b i o t i t e , e p i d o t e , c o l o u r l e s s a p a t i t e and p y r i t e . 

The remainder o f t h e rock i s medium-grained m a t r i x composed 

o f g r a n u l a r q u a r t z and o r t h o c l a s e , t o g e t h e r w i t h s m a l l f l a k e s o f 

b i o t i t e . P y r i t e , a p a t i t e , and sphene occur as a c c e s s o r i e s . The 

a p a t i t e i s o f two v a r i e t i e s , one b e i n g c o l o u r l e s s w h i l e t h e o t h e r 

i s p l e o c h r o i c f r o m p u r p l e (X) t o p a l e brown ( Z ) . B o t h t y p e s a re 

p resen t i n t h e q u a r t z - f e l s p a r m a t r i x but o n l y t h e c o l o u r l e s s t y p e 

has been f o u n d as i n c l u s i o n s i n p o r p h y r o b l a s t s o f p l a g i o c l a s e end 

ho rnb l ende . The c o l o u r l e s s a p a t i t e occurs i n squat h e m i h e d r a l 

c r y s t a l s , up t o 0.15 mm. l o n g whereas t h e p l e o c h r o i c a p a t i t e 

occurs i n t i n y need les . The sphene occurs i n s m a l l g r a i n s and 

i s s l i g h t l y p l e o c h r o i c i n t i n t s o f brown. The presence o f 

p o r p h y r o b l a s t s i s t a k e n t o i n d i c a t e t h a t matasomatism had m o d i f i e d 
horn 

t h e o r i g i n a l compart i o n o f the, j & e » i f e l s . 
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Specimen 78 i s v e r y l i k e 38 and m e g a s c o p i c a l l y i t has q u i t e 

an igneous apparance. M i c r o s c o p i c a l l y , however, i t i s f o u n d t o 

c o n s i s t o f a m a t r i x o f g r a n u l a r q u a r t z , t h e i n d i v M a l s b e i n g 

commonly coa ted w i t h l i m o n i t e , i n w h i c h are set p o r p h y r o b l a s t a o f 

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

marg ins and s i eve t e x t u r e . I n d e s c r i b i n g t h e q u a r t z - d i o r i t e i t 

was s t a t e d t h a t one o f t h e c h a r a c t e r i s t i c f e a t u r e s o f t h e rock i s 

t h e occurence o f s m a l l rounded aggregates o f hornb lende and b i o -

t i t e. Specimen 78 shows abundant development o f s i m i l a r c l o t s . 

The appearance i n t h i n s e c t i o n o f one o f these c l o t s can be seen 

i n t h e south-west quadrant o f F i g . 7. 

p o r p h y r o b l a s t s o f b o t h andes ine , An , and brown ho rnb l ende . 

The amphibole i s p l e o c h r o i c i n shades o f brown, Z=dark brown 

X = Y = v e r y p a l e brown. The o p t i c s i g n i s n e g a t i v e w i t h 2V 

l a r g e ; t h e o p t i c p l ane i s p a r a l l e l t o (OlO)^gave t h e v a l u e 0 . 0 2 7 . 

These c h a r a c t e r s i n d i c a t e an amphibole between g r u n e r i t e and 

h a s t i n g s i t e , t h a t i s t o sayv an i r o n - r i c h v a r i e t y w i t h a l i t t l e 

soda. Only t h i s one occurence has been n o t e d . The d i o p s i d e 

occurs i n s m a l l anhedra l c r y s t a l s and i s f a i n t l y p l e o c h r o i c f r o m 

p a l e green ( Z ) , t o p a l e gray ( X ) . A grea t dea l o f t h e py roxene , 

however, shows a l t e r a t i o n t o f i b r o u s u r a l i t e . 

Ve ins o f q u a r t z cut t h e specimen and i n s e c t i o n these appear 

as s t r i n g s o f l a r g e p l a t e - l i k e c r y s t a l s w h i c h enclose l i t t l e 

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

u r a l i t i s e d py roxene . The q u a r t z shows t h e undulose e x t i n c t i o n 

c h a r a c t e r i s t i c o f v e i n - q u a r t z . 

Specimen 12 i s alb i o t i t e - d i o p s i d e h o r n f e l s i n w h i c h are set 
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Specimen 54 resembles 72 ( a l r e a d y d e s c r i b e d ) , but has a 
h i g h e r p r o p o r t i o n o f p l a g i o c l a s e . M e g a s c o p i c a l l y , 54 i s a dark 
gray rock i n which minu te w h i t e f e l s p a r c r y s t a l s can be r e c o g n i s e d . 
I n t h i n s e c t i o n , i t i s seen t h a t t h e f e l s p a r , frurbid w i t h f e l t e d 
f i b r e s o f s e r i c i t e , i s abundan t ly developed i n anhedra l c r y s t a l s 
w h i c h c l o s e l y resemble t h e q u a r t z g r a i n s i n shape. Quartz i s 
l e s s abundant t h a n i n unmetamorphosed greywacke. 

The s l a t e near t h e con tac t i s r ep re sen t ed by specimens f r o m 

t h e r a i l w a y c u t t i n g ; C o o l n a c a r r i c k ( 4 ) ; t h e r a i l w a y c r o s s i n g 

west o f B a l l i n a g h ( 1 8 ) ; Drummora Great (40 & 8 5 ) ; O o o l n a c a r r i c k 

( 8 ) ; w a t e r f a l l , Orossdoney v i l l a g e ( 2 ) ; and K e v i t Lower ( 6 0 ) . 

W i t h t he se may be c o n s i d e r e d an i n c l u s i o n i n q u a r t z - m o n z o n i t e 

f r o m Lismore Demesne ( 6 2 ) . 

Specimen 4 has a v e r y f i n e - g r a i n e d m a t r i x o f q u a r t z , w i t h o r t h o ­

c l a s e and a l i t t l e andes ine . The p u r p l e c o l o u r o f t h e o u t c r o p i s 

seen t o be due t o t h e abundant development o f a r e d d i s h c o l o u r e d 

b i o t i t e w h i c h occurs i n t i n y f l a k e s wrapp ing round t h e q u a r t z 

g r a i n s . The r o c k has a banded appearance owing t o t h e a l t e r n a ­

t i o n o f s t r e a k s r e l a t i v e l y r i c h and poor i n m i c a . Comparison 

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

i n d i c a t e s t h a t o n l y a s m a l l p r o p o r t i o n o f t h e b i o t i t e i n 4 can 

have been d e r i v e d f r o m o r i g i n a l c o n s t i t u e n t s . A s m a l l amount 

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

Specimens 18 , 40, and 85 are v e r y s i m i l a r i n t h e i r g e n e r a l 

appearance and c o m p o s i t i o n . Enrichment i n b i o t i t e i s not so 

conspicuous as i n 4 , and t h e m a t r i x o f c o a r s e r g r a i n . The t h i n 
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s e c t i o n o f specimen 85 i s p e c u l i a r i n showing t h e presence o f 

two narrow v e i n s c u t t i n g t h e h o r n f e l s : one i s 0 .2 mm. wide and 

i s composed o f t i n y q u a r t z g r a i n s ; c u t t i n g i t i n t u r n , i s a 

v e i n 1.5 mm. wide c o n s i s t i n g o f anhedra l c r y s t a l s o f p y r i t e and 

c h l o r i t e b o t h o f which enclose g r a i n s o f q u a r t z , c o l o u r l e s s a p a t i t e 

and b i o t i t e . 

Specimens 2 and 8 roegascopically resemble 4 , but are f o u n d 

i n t h i n s e c t i o n t o have a d i f f e r e n t t e x t u r e . Specimen 8 c o n t a i n s 

o v a l q u a r t z g r a i n s , up t o 0.25 mm. i n l e n g t h , a r ranged w i t h t h e i r 

l o n g a x i s p a r a l l e l t o t h e bedding and set i n a f i n e - g r a i n e d m a t r i x 

o f q u a r t z , o r t h o c l a s e , a l i t t l e andes ine , d i o p s i d e and r e d d i s h 

b i o t i t e . The mica f l a k e s , t o o , are a r ranged p a r a l l e l t o the 

bedd ing so t h a t t h e whole rock has a s c h i s t o s e appearance. 

I n a d d i t i o n , t h e r e are a few o v a l o r rounded c r y s t a l s o f andes ine , 

A n 3 2 > c e n t r a l l y c louded w i t h a t u r b i d f e l t o f s e r i c i t e , ( c f . 

Q u i r k e and C o l l i n s , 1930 p . 4 3 ) . Thus t h e f e l s p a r s can be e a s i l y 

d i s t i n g u i s h e d f r o m t h e s i m i l a r l y shaped q u a r t z g r a i n s . Numerous 

i n c l u s i o n s o f d u s t - l i k e p a r t i c l e s , t o o s m a l l t o be de t e rmined , 

a l s o occur i n t h e f e l s p a r . A s m a l l amount o ^ D o r p h y r o b l a s t i c 

ho rnb lende i s p r e s e n t ; comparison w i t h specimens c o l l e c t e d 

f a r t h e r f r o m t h e con tac t shows t h a t b o t h hornblende and rounded 

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

Specimen 2 resembles 8 i n t e x t u r e but i s e x t e n s i v e l y 

a l t e r e d . 

Specimen 60 has a f i n e - g r a i n e d m a t r i x composed o f q u a r t z , 

o r t h o c l a s e , unzoned ades ine , An , and f l a k e s o f r e d d i s h b i o t i t e . 
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The l a t t e r are i n d i v i d u a l l y o f t h e same o r d e r o f s i z e as t h e 
g r a i n s o f q u a r t z , but aggregates o f s e v e r a l f l a k e s are a l s o 
common. p l e o c h r o i c a p a t i t e and t i n y z i r c o n c r y s t a l s a re p r e s e n t . 
The r o c k has a banded appearance, seen i n t h i n s e c t i o n t o be due 
t o a l t e r n a t i o n s o f b i o t i t e - b e a r i n g and b i o t i t e - f r e e bands. 
P o r p h y r o b l a s t s o f a u g i t e , hornblende and e p i d o t e o c c u r , t o g e t h e r 
w i t h a few squat c r y s t a l s o f andesine c o n t a i n i n g t h e usua l 
i n t e r n a l c l o u d o f d u s t - l i k e i n c l u s i o n s . The fe r ro - raagnes ian 
m i n e r a l s a l l show w e l l - d e v e l o p e d s ieve t e x t u r e and c r e n u l a t e 
m a r g i n s , such as are t y p i c a l o f p o r p h y r o b l a s t s , and reach 0.15 mm. 
i n l e n g t h . 

F i n a l l y , specimen 62 d i f f e r s f r o m those d e s c r i b e d above i n 

h a v i n g l a r g e rounded q u a r t z c r y s t a l s , and aggregates o f s i m i l a r 

l a r g e c r y s t a l s , i n a d d i t i o n t o t h e more usua l angu la r g r a i n s . 

The g r a i n - s i z e v a r i e s c o n s i d e r a b l y even i n v a s i n g l e s e c t i o n , 

some patches b e i n g medium-gra ined , w h i l e ad j acen t areas are v e r y 

f i n e - g r a i n e d . 

2 . Q u a r t z - d i o r i t e. 

The l o c a l i t i e s where ou t c rops o f q u a r t z - d i o r i t e can be f o u n d 

are l i s t e d on p . 5 , and a shor t d e s c r i p t i o n has been g i v e n o f t h e 

v a r i e t i e s exposed i n t h e qua r ry west o f B e l l a h i l l a n B r i d g e , ( p . 5 ) . 

The g r e a t e r p a r t o f t h e f l o o r o f t h i s q u a r r y i s composed o f 

a dark gray r o c k w i t h l a r g e p i n k c r y s t a l s o f f e l s p a r ; specimen^ 

36 i s r e p r e s e n t a t i v e . I n t h i n s e c t i o n i t i s seen t o be 

m i n e r a l o g i c a l l y a qua r t z - d i o r i t e a l t h o u g h t h e t e x t u r e o f i t s 
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m a t r i x i s r e m i n i s c e n t o f t h a t o f specimen 38 ( h o r n f e l s ) p r e v i o u s l y 
d e s c r i b e d , ( p . 1 3 ) . There i s no d i r e c t evidence t o p rove a 
d e f i n i t e l y igneous o r i g i n f o r 3y, but i t i s d e s c r i b e d among t h e 
rocks though t t o be ' i g n e o u s ' , on account o f i t s s m a l l e r p r o p o r ­
t i o n o f q u a r t z as compared w i t h specimens o f h o r n f e l s such as 38 
and 78. The m a t r i x o f 36 i s h i g h l y v a r i a b l e even i n a s i n g l e 
s e c t i o n , some patches h a v i n g sma l l q u a r t z and f e l s p a r g r a i n s , 
w h i l e o t h e r s have l a r g e r q u a r t z and f e l s p a r g r a i n s and o n l y a 
s m a l l amount o f i n t e r s t i t i a l q u a r t z . I n t h i s m a t r i x are set 
p o r p h y r o b l a s t s o f p l a g i o c l a s e and f e r romagnes ian m i n e r a l s w i t h 
s i eve t e x t u r e and c r e n u l a t e margins (see F i g . 3 ) . 

r o C 

J i t ix 

v 

F i g . 3. 

The p l a g i o c l a s e i s andes ine , A n 3 g , r e g u l a r l y zoned outwards t o 

o l i g o c l a s e , A n g f - ; t h e c r y s t a l s never exceed 3 mm. i n l e n g t h . 

S e r i c i t e f i b r e s a re a r ranged p a r a l l e l t o t h e a l b i t e t w i n l a m e l l a 
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and are d i s t r i b u t e d t h r o u g h t h e whole o f t h e c r y s t a l . Hornblende 
c r y s t a l s w i t h s ieve t e x t u r e and e l a b o r a t e l y c r e n u l a t e marg ins have 
t h e f o l l o w i n g o p t i c a l p r o p e r t i e s : P l eochro i sm i s X = b r o w n i s h 
green; Y = da rke r b rownish green; Z = grass green . The o p t i c 
a x i a l p lane i s p a r a l l e l t o (010) and Z c = 2 7 ° . The b i r e f r i n g e n c e 
i n s e c t i o n s p a r a l l e l t o (010) g ives a maximum va lue o f y - X. = O-O^D 
The o p t i c s i g n i s n e g a t i v e w i t h 2v l a r g e . These o p t i c a l properties 
i n d i c a t e t h a t t h e araphibole i s a normal hornblende a l t h o u g h t h e 
va lue o f y - X i s r a t h e r low ( c f . W i n c h e l l , 1927 p . 2 1 3 ) . Smal l 
i n c l u s i o n s o f magne t i t e and b i o t i t e are common and are a r r anged 
p a r a l l e l t o t h e c leavages . I n a d d i t i o n t o t he ho rnb l ende , a s m a l l 
amount o f p a l e green amphibole i s p resen t i n anhedra l c r y s t a l s ; 
i t s c o l o u r , s l i g h t p l e o c h r o i s m and e x t i n c t i o n angle (1$) i n d i c a t e 
t h a t i t i s a c t i n o l i t e . A l t e r a t i o n has occured t o c h l o r i t e , canary-
c o l o u r e d e p i d o t e and c a l c i t e . The g r a i n s o f these secondary 
m i n e r a l s f i r s t develop p a r a l l e l t o t h e p r i s m a t i c c leavages , and 
g r a d u a l l y spread u n t i l , i n t h e most advanced s tage , t h e y fo rm a 
g r a n u l a r aggregate w i t h t h e fo rm o f hornb lende . 

The p r o p h y r o b l a s t s o f b i o t i t e d i f f e r f r o m t h e r e d d i s h - b r o w n 

sedimentary b i o t i t e i n b e i n g p l e o c h r o i c f r o m ^ a l e s t r aw-brown t o 

deep vandyke brown. T h i s v a r i e t y occurs as s h o r t , s t o u t f l a k e s 

i n t h e m a t r i x , and a l so as l o n g b l a d e - l i k e c r y s t a l s enc losed i n 

t h e hornb lende and a c t i n o l i t e . Numerous d a r k , c o a r s e l y -

c r y s t a l l i n e c l o t s are present i n t h e m a t r i x , many o f w h i c h r each 

1.5 mm. i n d i a m e t e r . They are composed m a i n l y o f ho rnb lende and 

b i o t i t e , but are never e n t i r e l y f r e e f rom p l a g i o c l a s e . C e n t r a l l y 
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t h e amount o f f e l s p a r i s s m a l l but towards t h e o u t s i d e i t 
i nc reases and t h e c l o t s merge i m p e r c e p t i b l y i n t o q u a r t z - d i o r i t e . 
C o l o u r l e s s a p a t i t e i s a cons tan t accessory . 

The quar t z - d i o r i t e o f t h e q u a r r y i s v e i n e d by a l i g h t - g r a y 

rock w h i c h a l so c o n t a i n s l a r g e p h e n o - c r y s t s o f f e l s p a r ; specimen 

35 i s r e p r e s e n t a t i v e . I n t h i n s e c t i o n , i t has a t e x t u r e w h i c h 

can be d e s c r i b e d as more c h a r a c t e r i s t i c a l l y ' i g n e o u s ' , s i nce t h e 

hornblende c r y s t a l s , and t o a l e ss ex ten t those o f p l a g i o c l a s e , 

show o n l y t r a c e s o f s ieve t e x t u r e , (see F i g . 4 ) . 

P i g . 4 . 

A c l u e t o t h e mode o f o r i g i n o f t h e rock i s t h u s a f f o r d e d . The 

most abundant m i n e r a l i s p l a g i o c l a s e , o c c a s i o n a l l y r e a c h i n g 10 mm, 

i n l e n g t h , and so t e n d i n g t o be p o r p h y r i t i c . Measurements on 

s e c t i o n s p a r a l l e l t o (010) i n d i c a t e t h a t t h e z o n i n g i s o f t e n 

r h y t h m i c , t h e core and a l t e r n a t e zones b e i n g anfesine, A n 3 4 , w h i l e 

t h e remainder i s o l i g o c l a s e , An , apa r t f r o m t h e p e r i p h e r y which 
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i s c l i g o c l a s e , A n ; ^ . Hornblende o c c a s i o n a l l y shows s i e v e t e x t u r e , 

but t h e margins are h y p i d i o m o r p h i c t o i d i o m o r p h i c i n o u t l i n e . 

B i o t i t e , e x t e n s i v e l y a l t e r e d t o c h l o r i t e , i s p resen t i n a n h e d r a l 

c r y s t a l s and does not show s ieve t e x t u r e . Quartz occurs as 

i n t e r s t i t i a l wedges between t h e o t h e r c o n s t i t u e n t s and as 

i n c l u s i o n s i n hornblende c r y s t a l s . A subo rd ina t e amount o f 

o r t h o c l a s e i s p resen t i n h y p i d i o m o r p h i c p l a t e s . The accessory 

m i n e r a l s are c o l o u r l e s s a p a t i t e , a p a t i t e wh ich shows p l e o c h r o i s m 

f r o m p u r p l e (X) t o p a l e brown ( Z ) , f l a k e s o f r e d d i s h b i o t i t e w i t h 

p l e o c h r o i c h a l o e s , sphene, z i r c o n , p y r i t e , magne t i t e and l i m o n i t e . 

The r e l a t i o n s exposed i n t h e q u a r r y ( p . 6) i n d i c a t e , t h e r e f o r e 

t h a t a mass o f qua r t z - d i o r i t e w i t h a h o r n f e l s i c t e x t u r e , i s 

t r a v e r s e d by v e i n s o f q u a r t z - d i o r i t e h a v i n g a n e a r l y igneous 

t ext u r e . 

The qua r t z - d i o r i t e near t h e marg in o f t h e complex i s 

r ep re sen t ed by specimens f r o m Drummora Grea t , ( 3 4 , 39 , 88 , 83 and 

84) and Monnery Upper ( 6 7 ) . These resemble 35 (above) i n t h e 

presence o f large" phenocrys t s o f p l a g i o c l a s e , but d i f f e r f r o m i t 

i n h a v i n g b i o t i t e c r y s t a l s wh ich show s i eve t e x t u r e and i n h a v i n g 

a g r e a t e r p r o p o r t i o n o f q u a r t z i n t h e m a t r i x . The n a t u r e o f 

t h e c o n t a c t w h i c h occurs between q u a r t z - d i o r i t e and h o r n f e l s i n 
3 5"- # 

Drummora Great w i l l be d i scussed below (pp 

The qua r t z - d i o r i t e exposed i n Lisnamandra and C a s t l e Cosby 

has a s i m i l a r t e x t u r e t o t h a t o f 35 and d i f f e r s f r o m i t i n 

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

o r t h o c l a s e t o p l a g i o c l a s e . 
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I n c l u s i o n s o f h o r n f e l s a re common th roughou t t h e q u a r t z -
d i o r i t e and c o n s i s t o f l e n t i c u l a r masses o f q u a r t z , o r t h o c l a s e 
and r e d d i s h b i o t i t e w i t h p o r p h y r o b l a s t s o f p l a g i o c l a s e . The 
boundary o f t h e enclaves can o n l y be r ecogn i sed by t h e abundant 
presence o f r e d d i s h b i o t i t e i n t h e sediment and i t s almost complete 
absence f r o m t h e q u a r t z - d i o r i t e . 

Specimens 37 and 80 , f r o m ou tc rops between B e l l a h i l l a n 

B r i d g e and q u a r r y a l r e a d y ment ioned ( p . 5 ) , a re q u a r t z - d i o r i t e s 

h a v i n g a s l i g h t l y g r e a t e r p r o p o r t i o n o f f e r romagnes i an m i n e r a l s 

t h a n any o f t h e specimens d e s c r i b e d above. They a l so have more 

o r t h o c l a s e i n t h e m a t r i x and so are t r a n s i t i o n a l towards t h e 

monzoni te o f Lismore Demesne and O a v a n f i n . Rocks ou t c rop i n 

Garrymore and at Cloggy B r i d g e ; specimens 2 1 , 22 , 23 and 70 a re 

t y p i c a l o f t h e f i r s t o u t c r o p ; 32 r ep resen t s t h e second. I n 

t h i n s e c t i o n t h e y a l l resemble specimen 36, ( p . 1 9 ) , i n h a v i n g a 

m a t r i x w i t h a h o r n f e l s i c t e x t u r e . T h i s m a t r i x makes up about 10 

pe r cent o f t h e volume o f t h e rock and c o n s i s t s o f a mosaic o f 

q u a r t z and o r t h o c l a s e w i t h o u t any f l a k e s o f r e d d i s h b i o t i t e , 

(see P i g . 5 ) . Large rounded q u a r t z c r y s t a l s occur which a re 

r e m i n i s c e n t o f t hose i n t h e h o r n f e l s o f specimen 62 ( p . 1 8 ) ; 

t h e y have f i n e l y c r e n u l a t e margins where t h e y come i n t o c o n t a c t 

w i t h t h e f i n e m a t r i x . p o r p h y r o b l a s t s o f p l a g i o c l a s e up t o 5 mm. 

l o n g are abundant and most o f them show c r e n u l a t e marg ins and s i e v e 

t e x t u r e . I n c o m p o s i t i o n t h e y c o n s i s t o f andes ine , An^ > zoned 

r h y t h m i c a l l y w i t h o l i g o c l a s e , An . A band o f d u s t - l i k e 

i n c l u s i o n s ar range p a r a l l e l t o t h e p e r i p h e r y i s u s u a l l y p r e s e n t . 

P o r p h y r o b l a s t s o f hornBlende and b i o t i t e w i t h t h e u s u a l s i e v e 
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t e x t u r e and i r r e g u l a r margins a l so o c c u r . 
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F i g . 5 . 

I n specimens 23 and 32, p l a t e s o f o r t h o c l a s e are a l s o 

p r e s e n t , o f t e n 5 mm. i n d i ame te r , w i t h c r e n u l a t e margins and 

i n c l u s i o n s o f q u a r t z and p l a g i o c l a s e . I n 32 t h e m a t r i x i s 

somewhat p a t c h y , some areas h a v i n g t h e coa r se r g r a i n t y p i c a l o f 

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

E r r a t i c s o f q u a r t z - d i o r i t e are common i n t h e b o u l d e r c l a y 

t h a t o v e r l i e s t h e g r e a t e r p a r t o f t h e complex, and a t h i n s e c t i o n 

o f one o f these i s no tewor thy i n c o n t a i n i n g r e l a t i v e l y l a r g e 

c r y s t a l s (up t o 0 .6 mm. l ong ) o f p l e o c h r o i c a p a t i t e . 

M i c r o m e t r i c analyses o f c e r t a i n specimens o f q u a r t z -

d i o r i t e were made, w i t h t h e f o l l o w i n g r e s u l t s , (percentages bv 

v o l u m e ) i -
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Specimen No. 26 . 39. 10 . 35. 

L o c a l i t y . C a s t l e Cosby. Drummora 
Great 

E r r a t i c . 
B a l l i n a g h . 

Druraroora 
G r e a t . 

Hornblende . 
B i o t i t e. 
Q u a r t z . 
F e l s p a r s . 
A c c e s s o r i e s . 

29 .3 
3 . 1 

11.2 
5 1 . 7 

3 .4 
9877/2 

19.6 
7.4 

15.3 
55 .0 

2 .6 

6 .5 ) 
15 .4 
57 .0 

2 .8 
9 8 . 5 ^ 

1 6 . 8 ) = = 22 .3 

99.9% 

1 7 . 1 
5 6 . 4 

3.6 
9 9 . 4 ^ 

3. Quar tz -Monzoni t e. 

The rocks o f t h i s group d i f f e r f r o m those d e s c r i b e d as 

q u a r t z - d i o r i t e i n h a v i n g much more o r t h o c l a s e and g e n e r a l l y l e s s 

q u a r t z . The combined o r t h o c l a s e and p l a g i o c l a s e may be a l i t t l e 

more abundant t h a n t h e t o t a l f e l s p a r o f t h e q u a r t z - d i o r i t e s , bu t 

t h e d i f f e r e n c e i s not g r e a t , (see p . 3 0 ) . The rocks v a r y 

f r o m a t y p e w i t h about equal amounts o f o r t h o c l a s e and p l a g i o c l a s e 

t o one i n w h i c h t h e r a t i o o f p l a g i o c l a s e t o o r t h o c l a s e i s about 

2 . 1 . Specimens w i t h a s t i l l h i g h e r p r o p o r t i o n o f p l a g i o c l a s e 

are q u a r t z - d i o r i t e s . 

The t e x t u r e s are pa tchy and composi te and cannot as a whole 

be d e f i n i t e l y des igna ted as e i t h e r h o r n f e l s i c o r igneous . I n 

t h i s f e a t u r e t h e r e i s much i n common w i t h t he qua r t z - d i o r i t es . 

The group i s r ep resen ted by f r e s h specimens f r o m Hermi tage 

(25 and 5 1 ) ; K e v i t Lower (27 and 5 9 ) : Lisraore Demesne (61 and 

6 4 ) ; C a v a n f i n ( 4 3 ) ; and B e l l a h i l l a n B r i d g e ( 4 2 ) . Quar tz 

i s p resen t i n s m a l l amount and occurs as i n t e r s t i t i a l wedges 

between h y p i d i o m o r p h i c c r y s t a l s o f t h e o t h e r c o n s t i t u e n t s (see 

F i g . 6 ) . I n p l a c e s , n e i g h b o u r i n g a n g u l a r o r wedge-shaped 
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s e c t i o n s w i t h o u t v i s i b l e c o n n e c t i o n are i n o p t i c a l c o n t i n u i t y 

over an area o f 1 sq.cm. o r more. O r t h o c l a s e i s u s u a l l y 

accompanied by p e r t h i t e and i r r e g u l a r c r y s t a l s wh ich a re 

p o s s i b l y s o d a - o r t h o c l a s e . These m i n e r a l s c h a r a c t e r i s t i c a l l y 

occur i n l a r g e anhedra l p l a t e s , sometimes 10 mm. ac ros s , wh ich 

have ex t r eme ly i r r e g u l a r edges. Car l sbad t w i n n i n g i s common. 

They enclose c r y s t a l s o f a p a t i t e , p l a g i o c l a s e , hornblende and 

b i o t i t e , and i n some cases, q u a r t z . 

X V 

\ \ 

\ > 

F i g . 6 . 

The p l a g i o c l a s e i s o l i g o c l a s e near andes ine , An , t o An 
F 28* 16 

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

l i n e s , c r e n u l a t e margins b e i n g r a r e l y seen. The p l a g i o c l a s e 

c r y s t a l s are not so l a r g e as t h e o r t h o c l a s e p l a t e s and r a r e l y 

exceed 2 mm. i n l e n g t h . 
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A u g i t e occurs i n anhedra l c r y s t a l s and o c c a s i o n a l l y shows 

t h e development o f a r i m o f ho rnb lende . The a u g i t e c o n t a i n s 

numerous i n c l u s i o n s o f b i o t i t e f l a k e s a r ranged p a r a l l e l t o t h e 

c leavages and o f r o d - l i k e groups o f i r o n - o r e g r a i n s , p r o b a b l y 

m a g n e t i t e , c o n f i n e d t o t h e c e n t r a l pafcfcs. Where u n a l t e r e d , t h e 

p l e o c h r o i s m o f t h e a u g i t e i s X=Z = p e n c i l g r a y ; Y = p a l e b rown­

i s h g r ay ; Z/y c = 4f>°. The o p t i c s i g n i s p o s i t i v e , 2V i s about 

5 0 ° and t h e b i r e f r i n g e n c e , t hough not measured, i s c l e a r l y h i g h . 

A s m a l l amount o f u r a l i t e i s p resen t as an a l t e r a t i o n p r o d u c t , 

i d e n t i f i e d by i t s p a l e green c o l o u r , an e x t i n c t i o n angle o f 15° 

and t h e p o s i t i v e e l o n g a t i o n o f t h e f i b r e s . 

C r y s t a l s o f hornblende are present and i s character ised by 

b o t h s i eve t e x t u r e and c r e n u l a t e marg ins ; t h e m i n e r a l i s s i m i l a r 

i n appearance and o p t i c a l c h a r a c t e r s t o t h e hornblende o f t h e 

q u a r t z - d i o r i t e. 

B i o t i t e occurs i n squat r e c t a n g u l a r forms and i s a dark 

brown v a r i e t y w i t h o u t p l e o c h r o i c h a l o e s . I t i s much a l t e r e d t o 

p e n n i n i t e . Some c r y s t a l s show s i eve t e x t u r e w i t h i n c l u s i o n s 

o f q u a r t z g r a i n s . 

Aggregates c o n s i s t i n g o f ho rnb lende , e^ugite and b i o t i t e a re 

common. 

The mode o f o r i g i n o f t h i s rock i s suggested by t h e 

f r e q u e n t presence o f h o r n f e l s i c l o o k i n g patches made up o f mosaic 

o f q u a r t z and o r t h o c l a s e g r a i n s w i t h f l a k e s o f r e d d i s h b i o t i t e . 

These pa tches pass i m p e r c e p t i b l y i n t o areas w i t h i n t e r s t i t i a l 
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q u a r t z , and t o g e t h e r w i t h t h e s i eve t e n t u r e o f hornb lende and 

brown b i o t i t e c r y s t a l s , p r o v i d e d i n d i r e c t evidence o f h y b r i d 

o r i g i n at a l o v e r l e v e l f o l l o w e d by i n t r u s i o n . 

Specimens 43, 42 and 27 deserve s p e c i a l d e s c r i p t i o n . 

Specimen 43, f r o m C a v a n f i n , i s seen i n t h i n s e c t i o n t o have 

somewhat more p l a g i o c l a s e t h a n o r t h o c l a s e , i n a r a t i o o f 

a p p r o x i m a t e l y 3 t o 2 . The g r a i n i s f i n e r t h a n t h a t o f t h e 

p r e v i o u s l y d e s c r i b e d monzoni tes , t h i s d i f f e r e n c e b e i n g c o n t r o l l e d 

by t h e r e l a t i v e l y s m a l l s i z e o f t h e o r t h o c l a s e and p e r t h i t e , 

w h i c h i s o f t h e same o rde r as t h a t o f t h e p l a g i o c l a s e . The 

l a t t e r occurs i n c r y s t a l s showing anhedra l o u t l i n e s and, o c c a s i o n ­

a l l y c r e n u l a t e marg ins . O r t h o c l a s e f r e q u e n t l y encloses p l a g i o ­

c l a s e . I n t e r s t i t i a l qua r t z i s a r e l a t i v e l y s u b o r d i n a t e c o n s t i t ­

uen t . A u g i t e , w i t h r ims o f hornblende c o n t a i n s i n c l u s i o n s o f 

b i o t i t e and m a g n e t i t e and t e n d t o occur i n c l o t - l i k e aggregates o f 

a n h e d r a l c r y s t a l s , are c h a r a c t e r i s e d by p o o r l y developed s i e v e 

t e x t u r e and c r e n u l a t e marg ins . Accessory m i n e r a l s a re c o l o u r l e s s 

a p a t i t e , sphene, magne t i t e and e p i d o t e ; t h e l a t t e r occurs i n 

a n h e d r a l c r y s t a l s and shows p l e o c h r o i s m f rom p a l e - t o - g r e e n i s h - j e U c w . 

Specimen 42, f r o m BellahoLlan B r i d g e , was c o l l e c t e d f r o m 

n e a r e r t h e q u a r t z - d i o r i t e o f Drummora Great t h a n 43. I t i s o f 

s t i l L f i n e r g r a i n t h a n 43 and has an ex t remely uneven t e x t u r e . 

I n some p a r t s , q u a r t z occurs i n t e r s t i t i a l l y between s m a l l 

o r t h o c l a s e and andesine c r y s t a l s , w h i l e i n o t h e r s i t f o r m s a 

mosaic whimh may be o f e i t h e r f i n e o r medium g r a i n . Over t h e 

e n t i r e s e c t i o n , p l a g i o c l a s e i s more p l e n t i f u l t h a n o r t h o c l a s e , 
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w h i c h , however, i s more abundant t h a n i n t h e qua r t z - d i o r i t es . 

The p l a g i o c l a s e shows s i eve t e x t u r e and c r e n u l a t e m a r g i n s . 

The m a f i c m i n e r a l s , r ep re sen ted by a u g i t e w i t h hornb lende 

r i m s and brown b i o t i t e , are o f t h e s i z e as i n t h e p r e v i o u s l y 

d e s c r i b e d specimens o f monzoni te , and e x h i b i t f a i r l y w e l l 

developed s i eve t e x t u r e . O l o t - l i k e aggregates o f ampBiibole 

and b i o t i t e a re p r e s e n t . Reddish b i o t i t e occurs i n anhed ra l 

p l a t e s o f t e n 1.5 mm. ac ross ; s i eve t e x t u r e i s developed w i t h 

i n c l u s i o n s o f q u a r t z . Specimens 51 (Hermitage) and 64 and 61 

(L ismore Demesne), 43, 42, 37 and 80 , 35 and 36 (Drummora G r e a t ) , 

c o n s t i t u t i n g a s e r i e s f r o m east t o west across t h e n o r t h e r n p a r t 

o f t h e complex, suggest t h a t t h e r e i s a g radua l passage f r o m 

monzoni te t o q u a r t z - d i o r i t e , i n d i c a t e d by deacrease i n t h e 

p r o p o r t i o n o f o r t h o c l a s e t o p l a g i o c l a s e and inc rease i n t h e amount 

o f q u a r t z . 

Specimen 27 , f r o m a q u a r r y i n K e v i t Lower, resembles 42 i n 

c o m p o s i t i o n but i s s l i g h t l y coarse r i n t e x t u r e . The exposure 

at t h i s p a r t i c u l a r l o c a l i t y i s n o t a b l e f o r t h e abundance o f 

i n c l u s i o n s o f h o r n f e l s . The d i f f e r e n c e i n c o m p o s i t i o n f r o m t h e 

normal roonzonite, exposed two hundred yards t o t h e sou th-eas t 

( N o . 5 9 ) , may be c o r r e l a t e d w i t h t h i s f a c t . 

M i c r o m e t r i c analyses o f t y p i c a l specimens o f monzoni te a re 

as f o l l o w s , (percentages by v o l u m e ) : -
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Specimen No. 
L o c a l i t y . 
Hornblende. 
Biot i t e . 
Quart z. 
Felspar. 
Accessories. 

25 
Hermitage, 

17.9 
6.5 
8.4 

66.8 
0.6 

100.8$ 

43 
Gaitanf i n . 

27 
Kevit Lower. 

26.4 
8.2 
9.0 
0.7 
99.8$ 

13.0 
9.3 

12.9 
63.7 
0.8 

99. 7$ 

4. Fine-grained Granodiorite. 
This v a r i e t y of gra n o d i o r i t e i s represented by specimens 5, 

7 and 14 from the railway c u t t i n g i n Coolnacarrick, and by 
numerous inclusions from both the monzonite and the coarse­
grained g r a n o d i o r i t e . I t i s the most f i n e l y grained rock of the 
complex and i t s t e x t u r e i s h o r n f e l s i c r a t h er than igneous. A 
mixture of igneous m a t e r i a l w i t h hornfels i s shown by the prevalence 
of (a) porphyroblasts of plagioclase and mafic minerals, and (b) 
patches of hor n f e l s i n the matrix, see Fig.7. 

J 1* 

r Q 

I ! 

I 1 

F i g . * 
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The matrix makes up about 40 t o 60 percent of the rook 
and i a composed of angular quartz grains, orthoclase i n anhedral 
c r y s t a l s w i t h inclusions of quartz and b i o t i t e , and ragged f l a k e s 
of reddish b i o t i t e . purple, pleochroic a p a t i t e i n small 
prismatic c r y s t a l s i s a noteworthy accessory. The g r a i n ofthe 
matrix, though f i n e , i s coarser than tha t of the neighbouring 
b i o t i t e - e n r i c h e d h o r n f e l s . 

Among the l a r g e r c o n s t i t u e n t s , plagioclase i s conspicuous. 
I t i s zoned from andesine, An , t o oli/roclase An , and i n 

38 27 
sections p a r a l l e l t o (010) the zoning can be seen t o be rhythmic. 
Small c r y s t a l s have i r r e g u l a r o u t l i n e s but l a r g e r ones tend t o 
3how square, euhedral forms, reaching 1.5 mm. across. Whether 
large or small, they are p e c u l i a r i n containing t i n y i n c l u s i o n s 
of b i o t i t e and hornblende and i n having a narrow band of extremely 
f i n e i n c l u s i o n s p a r a l l e l t o the c r y s t a l edges; i n some cases 
more than one such band i s ^present. 

The hornblende c r y s t a l s , some of which enclose augi t e , r a r e l y 
occur i n c l o t s , and i n v a r i a b l y show sieve t e x t u r e w i t h i n t r i c a t e 
margins. Brown b i o t i t e also occurs i n porphyroblastic forms 
w i t h rounded inclusions of quartz. Sphene, col o u r l e s a p a t i t e and 
magnetite occur as accessories. 

5. Coarse-grained Granodiorite. 
This type i s characterised by quartz, orthoclase, p e r t h i t e , 

p l a g i o c l a s e , hornblende and b i o t i t e w i t h a p a t i t e , sphene, z i r c o n 
and magnetite as accessories. The t e x t u r e i s coarse-grained 
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a l l o t r i o m o r p h i c granular (see Fig.8). 

i 

J \ 

•A 

) 

F i g . 8 . 

Quartz i s abundant and t y p i c a l l y occurs as anhedral, o f t e n 
wedge-shaped, masses i n t e r s t i t i a l t o the other c o n s t i t u e n t s . 
Rounded forms showing shadowy e x t i n c t i o n are also present. 
With increase of orthoclase r e l a t i v e t o plagioclase the rocks 
grade from g r a n o d i o r i t e t o adamellite. Orthoclase occurs i n 
large anhedral plates reaching 10 mm, across, p o i k i l i t i c a l l y 
enclosing quartz and plagioclase c r y s t a l s . Soda-orthoclase 
and p e r t h i t e accompany the orthoclase and c r y s t a l l i s e i n a 
s i m i l a r form. Myrraekite has not been i d e n t i f i e d . The 
plagioclase i s o l i g o c l a s e , zoned from Ang Q, t o Ang{.; i t 
c h a r a c t e r i s t i c a l l y occurs i n nearly euhedral lath-shaped c r y s t a l s 
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about 3 mm. i n length . s e r i c i t e occurs as a f e l t of t i n y f i b r e s 
which e n t i r e l y covers the smaller plagioclase c r y s t a l s ; i n the 
large r c r y s t a l s , i t occurs i n narrow bands p a r a l l e l t o the 
composition zones of the f e l s p a r . I n occasional specimens, 
however, the plagioclase b u i l d s large anhedral plates w i t h quartz 
and hoxrnblende incl u s i o n s . 

Neither hornblende, some of which encloses a core of au g i t e , 
nor b i o t i t e i s abundant. I n the measured sections the r a t i o 
between these minerals i s f a i r l y constant, b i o t i t e always being 
i n s l i g h t l y greater amount. Both occur as anhedral c r y s t a l s of 
smaller size than those of quartz, and inc l u s i o n s of colourless 
a p a t i t e are c h a r a c t e r i s t i c . The hornblende i s the usual green 
pleochroic v a r i e t y , s i m i l a r t o that occurring i n the quartz-
d i o r i t e s and the monzonites previously described. The b i o t i t e 
occurs i n squat forms and i s a t y p i c a l brown wmagmatic H v a r i e t y . 
Near contacts, against e i t h e r fine-grained g r a n o d i o r i t e or 
ho r n f e l s , the brown b i o t i t e i s accompanied by i r r e g u l a r c r y s t a l s 
of the reddish type. Coloured a p a t i t e may be present, as i n the 
rocks of the railway c u t t i n g of Coolnacarrick and those of the 
southern boundary i n Drumcarban. Sphene i s occasionally present 
as an accessory and occurs i n brownish, hemihedral c r y s t a l s . 

The modes of representative g r a n o d i o r i t e s , determined by 
micrometric measurements, are as f o l l o w s , (percentages by volume):-
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Specimen No. 
L o c a l i t y . 

30 6 
Coolnacarrick. 

16 
Gaweel 

11 
Newtown K i l a a l l a & h . 

Hornblende. 
Biot i t e. 
Quart z. 
Felspars. 
Accessories. 

5.7 
9.6 

21.4 
61.0 
1.2 

98.9$ 

4.6 
7.3 

22.4 
61.5 
2.8 
98.6$ 

5 . 8) _ 
8.5) 19.7 

21.8 
62.0 
0.7 

98. 7$ 

21.5 
53.7 
3.1 

98.0$ 

6. Veins. 
Numerous veins cut the g r a n o d i o r i t e , and the f o l l o w i n g 

types have "been noted, a l l being i r r e g u l a r i n d i s t r i b u t i o n and 
f o l l o w i n g no d e f i n i t e d i r e c t i o n . 
1. A p l i t e . 
2. Quart z• 
3. C a l c i t e , o f t e n accompanied by c h l o r i t e and p y r i t e . 
4. P y r i t e - c h l o r i t e. 

The a p l i t e a consist of quartz and orthoclase, usually i n 
anhedral c r y s t a l s and sometimes g r a p h i c a l l y intergrown. P l a g i o ­
clase i s r a r e . Occasional phenocrysts of quartz are l o c a l l y 
present. The p r o p o r t i o n of mafic minerals i s low, and i n some 
specimens, as f o r example from veins i n Garrymore quarry, they 
are e n t i r e l y absent. Liroonite, or magnetite p a r t l y a l t e r e d 

t o l i m o n i t e , i s present inaccessory amount. 
There i s l i t t l e evidence t o i n d i c a t e the order of i n j e c t i o n 

of the veins; i n Garrymore quarry, c a l c i t e - c h l o r i t e veins can be 
seen c u t t i n g a p l i t e veins, and i n t h i n section (see p.17) a 
p y r i t e - c h l o r i t e v ein cuts one of quartz. There i s no d i r e c t 
evidence t o i n d i c a t e the order i n which the a p l i t e s and quartz 
veins were i n j e c t e d . 
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IV. PATHOGENESIS. 

The data assembled i n the foregoing pages and the inferences 
drawn from them may be summarised as f o l l o w s : T 

(a) . A gradual t r a n s i t i o n has been traced i n the r a i l s i d e 
outcrops i n Coolnacarrick from a s l a t y type of horn f e l s t o f i n e ­
grained g r a n o d i o r i t e . The development of the l a t t e r i s c o r r e l a t e d 
w i t h the observation that the hornfels of t h i s neighbourhood i s 
dominantly a bi o i t e - e n r i c h e d s l a t e , greywacke being almost 
unrepresented. The fine-grained g r a n o d i o r i t e appears t o have 
been formed from the hornfels by the growth I n s i t u of porphyro-
b l a s t s of plagioclase, hornblende and brown b i o t i t e . 

(b) . A s i m i l a r phenomenon has been observed i n Drummora 
Great, where, however, q u a r t z - d i o r i t e was developed. I n t h i s 
case the d i f f e r e n c e i n the r e s u l t i s c o r r e l a t e d w i t h the observa-

e 

t i o n t h a t the hornfels i s mjjtasomatised greywacke. Both megas-
c o p i c a l l y and microscopically there i s a close resemblance between 
the hornfelses Nos» 38 and 78 (both of which are metasomatised 
greywacke containing angular quartz and reddish b i o t i t e o f the 
greywacke type i n the matrix) and the 'hornfels' type of quartz-
d i o r i t e No.36 (which contains a smaller p r o p o r t i o n of quartz and 
bi o t i t e) 

(c) . The quart z - d i o r i t e w i t h 'igneous* t e x t u r e represents 
a l a t e r stage than the quart z - d i o r i t e w i t h ' h o r n f e l s 1 t e x t u r e . 
This i s made clear by the r e l a t i o n s between these two types 
disclosed i n the quarry at Drumraora Great (p. 22). 

(d) . The j u n c t i o n between complex and ho r n f e l s at th e n o r t h 
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west bulge i n Drummora Great suggests t h a t the 'igneous' type 
of q u a r t z - d i o r i t e i s at least t o some extent i n t r u s i v e . The 
contact i s not p a r a l l e l t o the s t r i k e of the h o r n f e l s , since 
i n the road-side exposures quart z - d i o r i t e (Mos. 83 and 84) i s 
adjacent t o metasomatised greywacke, No.38, whereas about a 
quarter of a mile t o the north-east, q u a r t z - d i o r i t e (Nos. 39 
and 41) i s i n contact w i t h b i o t i t e - e n r i c h e d slates f r e e from 
porphyroblasts of plagioclase, hornblende or b i o t i t e (see page 
16). Combining t h i s evidence w i t h t h a t summarised i n 
paragraph ( c ) , i t seems l i k e l y t h a t the area now occupied by 
the 'igneous' type of q u a r t z - d i o r i t e was o r i g i n a l l y occupied 
by materials of which the 'hornfels' type of q u a r t z - d i o r i t e , 
No.36, and the metasomatised greywacke, No.38, are r e l i c s . 
Through these stages the quart z - d i o r i t e can thus be tra c e d back 
t o the Ordovician sediments and i t i s suggested t h a t the quartz 
d i o r i t e owes i t s o r i g i n t o the 'ultra-metasomatism' of the 
l a t t e r . 

(e) The emplacement of quart z - d i o r i t e and quart z-
monzonite represents a single stage. This i s shown by the 
gradual t r a n s i t i o n from the quartz-monzonite of the i n t e r i o r of 
the complex t o the quart z - d i o r i t e of the margins. This 
emplacement was evid e n t l y l a t e r than the formation of the f i n e ­
grained g r a n o d i o r i t e , since in c l u s i o n s of the l a t t e r occur i n 
the quartz-monzonite. 

( f ) The quart z - d i o r i t e and quart z-monzonit e c o n t a i n , 
i n nearly every exposure, dark-coloured coarse grained aggregates 
of hornblende, (sometimes w i t h augite cores), b i o t i t e and a 
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l i t t l e plagioolase. Similar aggregates have also been found 
i n metasomatised greywacke, No.78. Although t h e i r s i g n i f i c a n c e 
i s by no means unequivocal, i t seems probable from t h e i r 
occurrence i n greywacke that they represent l o c a l i s e d r e s u l t s of 
metasomatic i n t r o d u c t i o n s . Here i t i s of i n t e r e s t t o r e c a l l 
that on Rough H i l l i n the Newry Complex (Doris Reynolds, 1934, 
p.612) q u a r t z - d i o r i t e and quartz-monzonite have been observed t o 
r e s u l t from the permeation of sediments by a u g i t e - b i o t i t e -
d i o r i t e magma. The migmatites became s u f f i c i e n t l y mobile t o 
r i s e t o a higher l e v e l since, f u r t h e r n o r t h , s i m i l a r m a t e r i a l 
shows i n t r u s i v e contacts against h o r n f e l s . The Crossdoney 
aggregates of hornblende, b i o t i t e and plagioclase are very 
s i m i l a r t o the a u g i t e - b i o t i t e - d i o r i t e of Rough H i l l and the 
association i n each case w i t h sediments and q u a r t z - d i o r i t e s may 
t h e r e f o r e be s i g n i f i c a n t . 

( g ) . The emplacement of coarse-grained g r a n o d i o r i t e i s 
l a t e r than t h a t of the fine-grained g r a n o d i o r i t e and also t h a t 
of the q u a r t z - d i o r i t e , since inclusions of both these types 
occur i n the coarse-grained g r a n o d i o r i t e . Moreover, the l a t t e r 
e x h i b i t s i n t r u s i v e contacts against both h o r n f e l s and f i n e ­
grained g r a n o d i o r i t e . However, the genetic r e l a t i o n between 
the coarse-grained g r a n o d i o r i t e and the other types i s not c l e a r . 
Neither megascopically nor microscopically have s t r u c t u r e s or 
te x t u r e s 4-extures- been detected which provide any d e f i n i t e clue 
t o the pre-magmatic h i s t o r y of the m a t e r i a l s . The rock i s , 
nevertheless, so s i m i l a r t o the coarse-grained g r a n o d i o r i t e of 
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the Newry complex (Doris Reynolds, 1934, p.621) which presents 
evidence of a syntectic o r i g i n , t h a t a s i m i l a r mode of o r i g i n 
seems probable i n the Crossdoney example. 

The f o l l o w i n g scheme i l l u s t r a t e s diagrammatically the 
r e l a t i o n s t h a t have been made out. The l e t t e r s r e f e r t o the 
above paragraphs, where the evidence i s summarised. 

Fine-grained ̂  
Slate-^.Hornfels — ( a ) G r a n o d i o r i t e * 

( B i o t i t e - Coarse-
enriched) . (g)-^-grained 

Granodiorite 
Hornfels 'Hornfels' 

Greywacke — ( M e t a s o m a t i s e d — ( b ) - > t y p e of —£c)-(f{) 
Greywacke) Q-Diorite. 

1 Igneous 
— ( c ) — . ( d ) ^ . type of ^ ^^tl^ 

Q - p i o r i t e 
(Q-Monzonite) 

( f ) — Aggregates of hornblende, b i o t i t e and 
plagioclase formed from metasomatic 
int r o d u c t ions. 

Without chemical analyses i t i s not possible t o deduce 
w i t h any c e r t a i n t y what the met asomat i c additions at the various 
stages have been. I t i s c l e a r , however, th a t the early stages 
(a) and ( b ) , have involved e s s e n t i a l l y a l k a l i raatasomatism, and 
that the l a t e r stages, up t o (e) and ( f ) , involved cafemic 
metasomatism w i t h , f i n a l l y , s u f f i c i e n t i n t r o d u c t i o n of energy 
t o ensure m o b i l i t y and t r u e palingenesis. 

I n a forthcoming paper (golmes, 1937), from which he 

k i n d l y allows me t o quote, Professor Holmes has suggested the 
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f o l l o w i n g generalised expression of the f a c t o r s involved i n 
metasomatism and i n the c l o s e l y r e l a t e d process — at a higher 
energy l e v e l -- of s y n t a c t i c magma formation. 

( i ) Incoming emanations (from other 'active* magmas or the 
_̂  'substratum'). 

( i i ) Energy (secular, r a d i o a c t i v e , r e a c t i o n a l , etc.) 
( i i i ) Crustal rock material,metasomatised, rrigmatised, or more <r 

less magmatised by ( i ) and ( i i ) . 
( i v ) Outgoing emanations and associated energy (magroatising 

agents, transforming other c r u s t a l rocks 
i n t o magmas; migroatising agents gener­
a t i n g s y n t e c t i c rocks; pneumatolytic and 
and hydrotheriral f l u i d s ; volcaric gases etc) 

I n the Crossdoney complex the p r e - e x i s t i n g rock m a t e r i a l 
( i i i ) consisted of the Grdovician slates and greywackes, so f a r 
as q u a r t z - d i o r i t e and fine-grained g r a n o d i o r i t e are concerned; 
a s i m i l a r conclusion i s probable, but not proved, f o r the quartz-
monzonite and the coarse-grained g r a n o d i o r i t e . The nature of 
the incoming emanations has been i n d i c a t e d above i n a q u a l i t a t i v e 
way. Their source, however, has not been recognised. I n the 
Newry complex Doris Reynolds (1936) has been able t o t r a c e the 
emanations responsible f o r the shonkinite-syenite series of 
syntec t i c rock3 t o magmas now l a r g e l y represented by b i o t i t e -
pyroxenite and peridot i t e . Such u l t r a b a s i c rocks, i f present i n 
the Crossdoney Complex, have not yet been exposed by denudation. 
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