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Abstract. 

The geology of an area of Ordovician and Silurian rocks 

north of Killary Harbour, in nest Connaught, is described in 

detail for the first time. The stratigraphical succession is; 

4. Cregganbaun Series 	Llandovery. 
(Unconformity) 

3. iilweelrea Grits 

2. Glenummera Slates ) 	Ordovician. 

1. Sheefry Grits 	Arenig. 

The Sheefry Crits, 8000 feet thick, belong to the zones 

of DicAymograptus Eltensus and D. hirundo. They consist of 

bedded grits and slates, wAlch were derived from the erosion 

of the Connemara Schists on the south, and were tigntly 

folded during the Caledonian orogeny. There are extensive 

beds of tuff. 

The 01651i1111111 a Slates, 1500 feet thick, rest on the 

Sheefry Grits, and are succeeded conformably "tcy the Warman's. 

Grits. This formation, 5000 feet in thickness, includes 

massive current-bedded grits and conglomerates, with three 

slate horizons. The sediments were all derived from the 

south, probably from the Connerw_ira Schists, and are now 

folded into a simple syncline. The -weelrea Grits contain 

five beds of welded tuff, four of w.iich persist over the 

whole area. They, and the tuffs in the Sheefry Grits, are 

thought to be deposits left by nuies ardentes. 

The ;3reg.inbaun Series, including slates, a quartzite, 



and a remarkable basal c)nglomerate, rests unconformably 

on the Sheefry Grits. The sediments were robably derived 

from the north. In S.14. Murriek they form the southern 

limb of an east-west gyncline. 

The !.renigian and Llandoverian strata are intruded by 

a small Caledonian granite, with its associated dyke swarm. 

Palaeozoic and post-Carboniferous dolerites occur, as well as 

a series of appinite dykes. 

The structure and geological history of the area are 

described, and. the thesis ends with a list of type exposures 

and fossil localities. 
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Chater Omit. 

lave portion of County ,.,4yo illustrated in Figure I. 

way 	d.:xing the years 11 and 1)62. .it is nearly 

6 square :4Z3 in area, approximately one fifth oi the ex,- 

posure of Lower 	rocs in ao and Galway. The 

survey was carried out on the sixf-inch scale, on the Ordnance 

5urvey sheets 	66, 1050  106, and 	of County gait). 

The district is bounded on the west by the Atlzritic 

Ocean., and on the south by the fiord of JJ.iary 

The straight bounry on the scat is defined by the borders 

of sAeets ?6, 106, and 116. The irree;ular northern 

boundary follows the *die of a great 113QW1gifii of bog aud 

glacial deposits. 

The area ay be divided luto two topographical districts, 

(Figure 24) in the north the ground is low lying with rolling 

heathery hills arki large stretches of peat bog. IL the south 

the great grit fortions are Imposed in three mountcilu bloc&ai 

Ben Gorm, the elra:Aluntains, and the Sheerri .11118. 

There are six pea4s niiher than 2,WQ feet, one bein‘ kwealrea 

(2,6aa feet) the highest in Connaught. The mountain nass** 

are ihtersected by deep glaciated valleys, one of which, 

44113r' darbe-lr, i flooded by the sea 	forms a Viacal 

narrow fiord nine miles long. In a similar valley the deep 

lakes ofLooleJia 	..;lencullin Lough lie in aa lue-eroded 

fault zone. 
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In the raointainous southern district the races are 

very well *vowed. Farther nortn, awn the looser &ills, 

the solid root eariace is often meutled by glacial dep ,eital  

which are it, turn asullay cadged with Aut. There are two 

great exptnacs or tills drift", into wnich the Qweanadornaan 

and Carrowniesq 41vers nave cat steek-sioed gorse more than 

100 feet desk. Llsewners, the dust-glacial river erosion 

is very slight. 

The tr_,ces of ice-act4.)a 3re auancant evelywhere. 

A)er:nps t LadA striking are the grtat corr, 

well uevelodec ih the ,;neefry iLs and the gweelrea 

eoantains, W4em t.,e4  are earroaLded bi thaasann-foot clafre4. 

The glaciers oradee tiecp 	valieya alcu6 liaes or 

fracture anc the outcro„ie of slate ibrmatione, ane left 

erratic aloces and peralJ.eI s:ratchiss on roce sariaces 

11500 feet move sea-level. Dr..ialines oce4r in the lower 

drift coantry to the north. The emetics bad rocnes 

maatonnies demonstrate that the ice moved in a general north-

wester4 direction)  aw4y from the ,4oxItula nab of Gonnigalara. 

Alluvial ter.acs, corapsed of sliLthtlfy sorted t;ealleas  gravel, 

and gilt, exist at several dastinct levels on tile 040$ of 

Dooloagh i.aee 	itarboar. They probably belong to 

a late phare or the Glacial Period. 
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1.40.aorejL =vie ka, 	 *At  

PAA 0 

A glaciated xtvent in  the Sheefr- Grits. 

The photograph ill,actrate$ Lhe perfoisi..eace 

and aniformiti of individ3a1 beds. "-he etraL,. 

younc to the riijht. 





a. 

Cater To 	v At.1,),TS it,44ABC01. 

The first geological map of the area .us aste bS 

Jir ichard Griffith in 13:4. it Jiarix the southern 

(Ordovician) district as "Lower :AIran ,Clay leLA", dud 

the northern (Silurian) distriet a 	micaticalst". 

:iikurchison, in his "311aria", (I,3 	conaidered tact 

the etrata to the north of 4illary Aarboar were ail ye_ahotr 

than the Llandoverian roc 4s on the so.lth, 	a - LeO that 

tbs missing "Lower Silarians" had be zietamorhosed to ranu 

the Cow-Amara Sits. £e1.14 (1d6c) iLtC444urchisonis 

conclasiona, and reeerded the Connemara Schats es pre- 

Ordovician. liorivw, 	argaawnt -eas foanded ou the 

simlwed existence of a "Grefwacate Forte;  (and on loeht 

proved to be the haphazard correlation of hear ali the 6rit 

fort ions in :sat Con4ight). Ss noticed tie tufts in the 

4eelrea Grits, mid thought that they were intrusive 

pord4ries. 

Between 137(,) aia 1874 the area was maived bj the 

Officers o1 the Geological ,,Arvey of irelatid, ti their 

discoveries were eirmarised ty siinahan (1674;. The. 

110elrea Grits were accorded an "Upper Silurian!' age, 

(although "caradoc" reseals were founld in them), and were 

ep risidered to be a littoral facies of the 1.1., loverian 

slate* on the moth of Killen" Harbo4r, 1;lei were believed 



4. 

to rest undo 4ormab1y on low er trni.e.. No distinction 

was we between tine 'Lweeira irits4 the Arenigian grits 
of Leeman* azd iioaroc south of Killary darbour. f.'orth of 

the liweeirea Grits the older rocks were united in the 

" .)ooIoik Series of L.•rdovi. c Ian ewe, lipcnt which the "Upper 

Llancovery or nlock" strata of Cresseabeau rested un-

conformably. To exdiain the variable eetemorphie i‘rucie 

of the "Doolougah I3eries", Linehan Astulated the existcAle 

of large fzilts,wa bro:sght ap the mere strocey ai6t4- 

aorphoned strata. 	ie believed the Nreaigian tsffs to be 

intrusive cji 	of "felstone". 

Kinahaa set skin the following stazes in the 

geological history of the area t 

3. • Deposition of rcovii.an sediments (1ticludir4 t:ae 

C.:onnemars. Schi:As'is 
2. 1.4gionol folding, and metamorphism of the Ll.ohnemora 

Chirts, in the late .irdovician. 
Dentsdati,m. 

4. Subside:lee r  and depo i ti .;)ia of Silurian 34.:diints. 

5. Foldins and elevatin in the late Silurian. 

6. LeenudatiOri. 

7. Subsidence, and deposition of Carboniferous z•L-icis.s. 

3.1111  in the asze yeas (2474) described the COINOcA. 

granite, which the considered to be °eruptive". de re-

marked that the Crdovician was a period of ,p-eat valcanicitly 



o. 

in Ire.lzlad4  rAnd referred to the -.weeirea tuffs as uniform 
quart a-porptvry lavas, each flow capped with volcazic ashy 
drobabl,y erupted from aalaw one vents nei iiltrj 

la 1832, Linahan publ 1 shedflort.L: -south sect ion 

through Connemara and South .;Zayo. I t showed a ,reat anti-

cline, in which the api)vr part of the Connemara ..-3-chlets was 

the metamorphosed equivalent of the Ordovician rocks between 

iii.rj ;-Larbo4r and Clew Ley; while the lower connemara 
icilists were saiosed to be Cesabrian. 	.1„.:Ire recent '4'i Orig. has 
entirely refuted .i.J.r.ahan' a in -Atrdretation. 

Lilroe reviscd 7..he area for the Geol,Lcal ;:;urvei of 

Ireland daring the dears 13S)3-9O1  acid summarised his result's 
in 1.901 ati46 again )  more fully, in .c)7. 	..ile established the 
existence of a Silurian *I cA.in between roaj.i'atric..& (4 
miles north-east of 4nockaaiieheen) and Cregeonba4lx, and 
sags-,7est.ed that some of -the rocits north ot' Crovgh Patrick., arid 

oven in North iiayo might be metamorphosed "Silari.4.41.a". 

covered that the Li:weelrea Grit reoiten cororb1 on the 
"Doolough t'zieries". 	LLroe believeu thzIt the Connemara 
.;c1-lists were metamordhosed Ordovician rocks, and evisined 

taeiconformable "•_-i..enlock.irinl/Conneapira Schist contact by 

awzataing a Llandoveriahetaraordhism aad a thrusting of the 
Cormeinara 3eAista over the low-grade OrCovician sediments to 

the north. 	e zone of dislocation was then covered b;; 

wealocitian sediments.iia 6,1 li.icovc4:ry of a "Aeriloc4ian"/ 

A.renigian 111conforzat,y near i.o-agi i;i10./ 13%.i.ort,(10. his 



6. 

argum # elZhoueb he believed that 	ardeiiian" strata 

at tool 	passed conformably ud iato '''4ienlockianw strata 
at 'L:regcaabsun. He considered that the :4wee1rea Grit 
arise above tae rt Slate (i.e. above the lowest i,QO ft.; 

was of Llandoveriaa aow. 

In 11.'09 Carratbers °And 	,bisn- the nivuits of 

palaeontological work near Z.illary Harbour* basih6 their 

cortclusi-as on Gra?tolite faunas, they dated the "iJoolough 
Series" as Upper Axenigien, and considered it 10 be the 
fine-grained equivalent of the Leonane and "Roscoe 

•Zeriea, (of ‘,oarse its and couglomerateS). 11'ay des-
cribed the fresh felsp:xs of the Uweelrea Grits )  and 
suggested that they were indicative of and wntinental 
deposition. They found "Ogigia" In the Fi at Slate at 
Lough Bellawsum and accordingly dated the teelrea roc 

as "Llandeillan", potd.b1 pessinF up into Bala. 
Gardiner and Reynoles (1) collected fossils fosi 

t'lleh1oc4lan" brand near Lourc h Nafooey. The fossi 
were examined by F.J. reed l  who believed th to be of 
Llandoverich a,Te. If this is the csse it is not anlikely 

that the lower Silurian rocks of Crescanbaan should also '.re 

assigned to the Llandovery. 

wager and kndrews (11;3) put forward evidence that, 

assuming no inter-Lower ealaeozoic oro,:(ely, tne Connemara 

chits were of 'r 	run oiin in metamorph.sm. 



since ao shach oraelw waa town 	BritaiTi they eoaeladed 

that t Coaasuara ;Carets were ia tact ,re-Cambrian. 

la 2646i  iL1er and :i.4'eclarea described the i:oaroe 

Grits:  and postultated intemittent, perhaps 

ell:wide:nee with 6u?ositin of coixse sediment derived 

fru31 t saUth, 	4,,,elieved taut Wring 3,714.er Arehigisa 

tiz4 a roighly eaGt. - west shoreline Lay aearhy. 

Thec,4ritoff (1) devcribed certain portians of the 

4illary 1.sriooar 	fooey district)  aric saested 

that . u!nor tnrustiaz fro Vie north 	Liro46;lit ArazaElaa 

strata onto L4dovian south of K1iiaz axt r. iLegoamar 

iaed the reallts of reccA palaeoatalogical w4ric an the 

Faunas of the are*. Theoicritoff aiade traverlois across the 

Deolo44A eriesp arid proosed 5 sdbdivisions 

3. GlenumAera tes. 

2.;hiefry °rite. 

i. Shanecrosa 3lates. 

In fact, the Jaznocroan 5lates ars aork-existeht, 

althal01 the niehli sneved 3heefry it north or 

GlencJllin Louz4 a2i,)or at arst it to 	s16_tes. 



ramiatitc_zimms  

Figure 3. 

Ordovician and Silurian sedimentr,i roc4s are 

present in. 1.he sxea, their ages ra.-44r,: 014. JaeL4161un to 

Lower Silurian (probably Llandoveria. 	.ire in- 

truded by a Caledonian granite, with its associated swarm 

of acidic and intermediate dykes. kalaeozoic and poet-

Cr.boniferous dolerites occur, as well as leppropnyreb and 

u series of appinite intrusirins. The granite is surrounded 

by a well defined aureole of thermal sietemorrliisLa. 

Tbis eedimentary rocks have andsvgona stronE folding 

aljd fa.41t14. The slntes vhow a well ideveloped cieava4e;  

Which becomes so intensified in certain places that the pact 

rescablea a scbist. 	!lie regional Stiff is ro364 - east - 

west; atbauan 	tIts (,Ist of the 3res it a* e round into 

the normal 	- 3.W. Caledonian trend. Two grat left- 

handed tear faults cut the iivecarea Grits in a 	- 

direction. In the olOarl  less comi)etent, strata, thy are 

re)rezented by a strAg flexure;  la which the 

ligib is much atteaunted. 

In the south of the $rec,4 the great Mweelrea Grit 

ibmation, 5,000 feet thick, coulposed of false-be6ced xits 
and coaglomerater with interbedded sites, is f3loco into ail 

east - west synallt. 	It is dislocated bi 	t.or 

faults and many AltIller faults of both tear add uor..Jal type. 
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11.1 the lowest 2,00 feet are re.rie ieUs of welded 

tuff, 4 of Which persist thatiglioat the area. The grits 

were accwaulated under deltaic conditions, the waterial 

being derived from the soutai  proLably from Lae Connemara 

Sokists. They are believed t o of ,L,Cle Ordovician age. 

There las contevors4ieois faulting sad other movement diring 

sedimentation. 

The Nweelrea Grits rest conforwab.ly on the Glenammors 

Slates, a formation roa6lily 1,530 feet thicS., consisting of 

a monotonous SUCeS(A012 of green ;:es, becoming wore gritty 

towards the top. There is a transgressive la64-  sone be 

tbe. alates ax d the Osetlrea Grit. 

The Glenummera Slates, sandwi he between two grit 

formations, were stronLl4r contorted during the CaladoniKa  

Iblding, and in many areas were thrown into small isoclinal  

folds. There is Orte a 2wJae of bedding-plane tirists in 

the slates just below the Umeelrea Grit. The age oi 

Slates is uncertain, bat they appear to lie „iust above tae 

jpder 

(.1enuaz-lara ';;lates pass doan without a br,iL into 

a aeries of thih,be&ed grits and Llates, the Sheefry Grits 

(of Theokritoff, la50). 	The ui.yer part of this fovation 

is of qpper :renigian ago (Carruthers and :ff, 

About atoa) feet of Arenigian strata are exposed in ot 
In the todaost 5,00-.:) feet 8 beds of tiff have been 

discoveret, 3 of which persist throughout -ca of the district. 



The struc 	of the Sheufry Grits is ver7 coal-

?licated. Ti,ht folda aad faults (the latter verw hard to 

distinguish in the f4e1d) are precept everpihere, and ure 

on1 to be detected by careful mapiAag. 

The :alecfry r.ta are beIieveto be Lhe fine grained 

sq4iveleate QA tae l_eenane and ,oaroe Cirits several miles to 

the south; there ic evidence that the i:eilents were •.;erivet 

frau 'Laic directiou. 44ile the Grit 4 	ua increas14; 

kmodortion of slate as they are fbllowed northwards)  there is 

no evidence for the existence of Uhet "Shanecruau Slates" as 

proA)osed by Thsokriteft. 

xis Silurian (probably Laandovifr) rata i*urt, uu- 

eonfora040,  on trenigian rocd,a, alt 	ne act4ai 4,-.coiiforu.- 

itly is rxelo--  visible in Wae fieid. Thal consist oi tnic4 

ccv -?. 'crate passing up into a quartzite anc taea into 

a aeries of quartsitic and calcareous slates, in which corals 

and brachiopoda are lentiful... 
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q4cAiro.r. 	tI Ai UGIAN• iTAii 

(a) A4IX204Ctlii4. 

Ix 	• kurriat., the outcrot.,  of Areign strata is 

*ore exLeasive tnan taat of ary other Comation. Fr014 west 

to east its length is miles, wt n an averc wt a of 

alias from north to south. SicailLr strata extend lOialleG 

north-ea3twards to a point south-est of VioAport. Mei 4ro 

also seen oh Inishtur;f., an island 7 miles west of Bunloafsn 

o.nt. 
Polloing Theokritoff (lø), the LT1t forwatIoll ex'" 

posed on the shores of Lioolo.;ch and in the Shoefry LtLhJ 

(whic;.. ifIclude the su.c...aits of Clasachwe and Tisvuerij iS 

were mferred to as the heefri Grits. Theokritofi fur4;.her 

subdivided the Arenigiau strata t creatill- the "Shan 

3lates", which he sld?osec t,.> be a sla4e horizon ,ii4ler4iing 

the Uhesfry Grits. 	is evident that he was misled t 'We 

schistose appearance of the sheared gritti strata aorta of 

.lsacullia Louiih. In fact, there ,s insufficient litho-

logical variati.la in the Arenigian rooks to aiioi 
further subdivision, and the maws Sheefri Grits i 4%.,  ad,dlied 

to the whole of tae .%renigian outcrop. 

t their uwer boxlaaril  the Sheeiry Grits pass con. 

foraabli up into the Glenummers Slates throAgh s hone of thin 

grits and slates. The lower boundary is not se,en ih 
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53.4.14urrisk. The thic4ness of the 3heefgy Grits Le at 

least 8,00,:; feet. iliroughout the area tae strata consist 

of bedded grits and slates, (Plate 2) and' individual suruta 

frequent4 ire uplotrds frow grit into ale. Ihe pro- 

portion of slate may locally exceed that ot t;rit, but thin 

is exceptional save in the extreme north. 

In the upper 5,000 feet of toe Sheefry Crits there are 

8 beds of tuff, one of which is 43 to 120 feet thick, and le 

continuous through much of the district. &Ica tuff bed is 

raded, the upper portion being composed of fauch finer 

particles than the lower. They are here referred to as 

Tuff Bed (or T.k.) I to- 8, numbered from the lowest -4fwards. 

Graptolites halve been found at several localities in 

the 5heefry Qrits; on the shorca of DoolougU, on Clasacaiee, 

and west of Lougx Nahaltora. They belong to genera w4.1,4I1 

are noaU.y found in A.re -Tian strata. 

The Sheaf:" Grits have been subected to great ixes4ures 

from north and south, and have 'hien bent into c)14plicated 

tiga folds (Figs 4 aid 23). 	In taQcit.L irt 	e 

dominat structure is the "Uaara ilexure", 

flexure, rexeseated in the compeLeat ;.1weelrea Grits by the 

°L;aam Faults, two tear faults with a coabined horizontal 

throw of nearAy two ilex (FA6.4. 
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(b; 	 

Carrutnerc an zff (1a09) collected graptolites, 

froa near iJoolough, waion inoicated an uiyer Arenlan 4k,te 

for tais horizon in the Sheefry Grits (see Cn. 4)ter Lbleve. 

Thc.--,kritoff (.1) 	ined this horizon to the 

. lituist zone. 

In the co..:Xse of the prent wonky gmoto.lites were 

discovered west of ;A-LAO Nahaitoral  at a horisma 4,000 feet 

below the strata at Doolough. Dr. Q.M.B. Bulmon, wbo has 

kind exwained themp coaai-ders that they are probably to be 

assigned to the 444exesilA,A4. zone. (iiiroe (1W7) believed 

that greptolites from ai)proximately tiis horizon were 

monoprionid", and indicative of Llaadoverian strata). 

this evidence, the 3,000 feet of Sheefiv Crits 

below to the zones of iAMXISenglis and D.hirundo repressati4g 

the middle and up„ler renig. Th 	Iially between the two 

one probably lies about 3,000 to 4,0Q0 feet below the to 

of the formation. 

( c)  Fie4a De s cr iA)ti on 

In 1;... rLe the 3heefri Grits have undergone 

considerable erosion, and it it; on l,;;° in the 3heefrif Hills 

that they att-in the level of the 2,50,; tut peneplain of 

Conneia. -,1sswi,ere they form low bills (watch are neVir- 

tae-iess cra 	with Isaw roc 4 outcroes); or are concealed 
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beneath accumulations of b - or eciocial drift. Zhe 

tuff beds are harder than their enclosing stretal wad 

often stand t as ri -7es, as do the occasional thiei. beds 

of coarse grit. 

In the coastal regiaa the structure is sseatiallly 

one of large anticlines and awnclines)  with swaller folds 

on their flenxs. T 	od coast section between Cross 

?otat and Legha ..lore illustrates tais (Flg.4). This 

simple stractlre la contined inland as far as the hill 

of 3ix iloggins and the un-naaed but equally well exposed 

hill north-west of it, on which T.B.7 and a tnicx grit 

band 11140 pro:xi:lent ridges. 

:7urtIler eastwards, about Doogan dill)  the stract...re 

becortss :sore coaldlicted as the Maam Flexure is ap,)roached. 

Doo6,n U1 itself is osaidosed of tight isoclinal folds of 

grit)  aith a long exposure of 'I .B.4. on the north. To- 

eLlrds Lough Nahaltora tae traits become more slat4-)  and 

this ap,)ears to represent a facies c..•;4,,A across the long 

isociinal l'eenuae auticlins (14L,.74. This anticline lies 

in the elongated 1i.. S.L. liMb of ale aam Flexure)  and 

t:Ae strata are highly sheared am; have a schistose appearance. 

South and west of Lough Nahaltora the Silurian un- 

conformity is exposed for a few yards. There seutss to be 

little angular discrepancy between the two forwations. Thm 

coatct is much sheared, and only the :Absence in tae slati 



strata of pebbles similar to those of the overlyi:1 
Cragganbaun conglomerate siesta that, the conglomerate was 
deposited =conformably on a hard rocky surface )  and not 

conformably on unconsolidated material. Iiowever)  the 
drasehce of middle Areas gradtolitee 30':) iardz to the south 
is conclusive evldence that a grcat unconfomity is druseat. 

Between Doogan Jill )  Cleakeen, iJo•ui;ti Cunnel, and .42.44ilia 

Alisheen, is a region of bog with low hamoloc4y rock ridges)  
crags, and  glaciate paveuents (Plate 4. The ,Aenm Flexure 
;passes thraxgh this region)  and the structure is veri cao-
plicated. The reiev-wit six inch field elee), Illthmest of tde 
dips omitted, is reproduced in Figsb. Tight isoclinal fOlds 
Wnd coa;ealed faults frequently occur, and tuff bode form low 
ridges which often end abruptly at a concealed fault)  or other 

discontinuity. Cleaved acidic and intermediate dikes atld 
sills)  associated with the Corvock granite )  are dx%;sent ia 
greaL n].unbors. The grits often exhiioit a schistose texture, 
6Je 

 

t shearin along the elongated liMb of the :zaam 21exdre. 

It was undoubtedly this shearing which misled the surveyors 
of l374 to name the rocks of this dart of the ".i4olou01 .;evies" 
the "Doolough Schists", and to postulate their elevation from 
a considerable depth by a fault. 

South of Cregzanbaun, near ;o444, and surrounding the 
granite hills of i:nockaskeheen and .;orvock)  thermal met

has hornfelsed the Sheefry Grits. Close to the 
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granite Large spoti7, of cordierite are develo . ed, c-1 farther 

away the siales ar c,A.:404 and vitreous, due LQ the re 

placement of the 2)elitic material by biotite. In is 

region the 3heefr1  Grits are rather less coerse-grained 

than else*here wid there are frequent thin band's of current-

be&ed silt. 

:L'etween Corvock 0.:4 the Sheefry aills the rocks are 

generelli concealed beneath deep glacial drift, but ex-

posares in the bed of the Bunowea River show andulating strata 

pitching gently westwards. in the Sheefri -Ellis the k.iritty 

facies is dominant, with, the strata liing verticalai or over-

turned, and in the main youzging southwards. There are some 

peculiar folds with nser1j vertical axes)  which are Amobably 

related to the'Zama Fliorure. 

T.B's 7 and 4 are continuous throughout the Sheaf?, 

On the steeper sloes the strata are affected by 

creep, which mAi bead original vertical beds mw a 

horizontal position. 

(d) Litaolpiw. 

The tje exposure of Sheef* Grits i a glaci3td 

rock paveL'aent on the north shore of Loolouga. 100 yards 

east of the mouth of the river from Gleacallin Loh. in 

63 feet of strata there are 142 beds, of which 74 are les:, 

than an inch thick. 	Jf these show current or grded 
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bedding)  but the ma,iority are simple undiffer 	ed. 

layers of grit)  silt)  or slate. QV the remaining 66 

thicXer beds, 464 are 6rElde4 grits, 12 are undifferentiated 

slates)  and? are coarse aagraded grits, often with current 

bedding. One ungraded grit stratum is 6 feet ti. 

:.oLt of the graded beda are 3 inches to 	..- c4Lis tuidk. 

Lach graded bed consists of a lower &ril - portion 

and an upper slaty one)  the amount of slate being usaa:-

less than that of grit. The gritty portion is itself 

raded)  arld at the base may contain partic4e3 more than 

0.1 of i4n inch across. The transition from fine grit ap- 

*A.ds into slate may be imperceptible)  or it 	ta,Ae place 

suddenly in less than 0.1 of au inch, in whIefa ca.ti a 

dIvidihe ].in* or ridge calk be seen on a weathered &iriace. 

The slat, portiou of the bed is not perceptib1y graded. 

The particlee of grit are valwrial,y angular)  and make 

U? about 60 per cent of the rock (the remainder being the 

fie-rind c5loareous and pelitic matrix). The main 

Cravotient, is quarts)  with subordinate orthoclase and sodic 

felspar. Grains of quartzite)  4yrite, muscovite)  and 

microcline also occur. 'Jared& of carbonaceous matter are 

not uncommon, especially in the gr tt4 portion of a bed abd 

on the bedding planes. 

Calcitei with solue dolomite)  is alwads present)  

especially in the aatrix of the Lrit)  waere it seldom con- 

stitates less than 1;) per dent of the rock. 	In af,.4ch a 



b. Current bedding in a graded bed 
at Bunlough Point xl 

a. Flow Casts and calcite segregations, near Doolough 
(tracing 	x I ) 

SEDIMENTARY STRUCTURES IN THE SHEEFRY GRITS 
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case it is scattered uniformly through the rock ae small 

recrystallieed granules, bat at other times the carbonates 

are segregated into bands of irregular nodules rinThieg 

peralls1 to the stratification in tne gritti dortion of a 

bed (Fig. 6e). In tae nodules the fine-grained matrix 

app,,,;rs to hello been completeUx red.Lacee sface only the 

lerver particles of quartz)  feusdar, aad muscovite remain 

embedeed in the earbonete. 

?ellete of elate fre4citly occur in t grit (Fig.6c). 

'4.'hed are always flattened n z 4)ic,ne re.uEhly parallel to toe 

bedding, anc 	le4gth thiceLeas ratio of ebeut 

: i 

 

may be a rough weeeure of the anoent 	coeidactiQn 

thot aas taken dlece in the slate. 	The pelle.,s 4.;robeblie 

rekweeent frazelents of soft mud which were detached 1-1u the 

°ea be 1y bot..om carre.its a. 13cibted with the deJositiwi of 

a graded bed. (5uch currents often dro(.aced szall-eca.Le 

Current bedeiag at the bnee of the bed). in rare cases 

tae elate pellets may be the detached ends of flow casts 

(big. 6a). 

Graded beds are chdracteristic of the .;eleufrw Grits 

in every dart of 3.W. Murriak, even in dosarklatly alati seal- 

meats, of when current bedding is precenL. 

The ieared and schistose grite of the 1.aam Flexure 

are seen uneier the mieroscope to consist of s)mewhat flattened 

particles of vertz and felkmr, interce.lae,.ec between gently- 



,:late 5. 

;a0to  Izieroi,r44qh of sheared 34eeird C; it 

fro. the  

cQruleari .1,163hf x 

ulargr.elas of quartz and felsJar, with 

rare za;netite, are 3et in a fine-vained 

calorific naLrix. The roc4 is intersected 

naerous foliation ;.wee aIoie which 

lire czvatals of calorite are develodeci. 

414.1.1. 4- 

54hiftosta T:7heefry  Grit  from 	masa 4*  

It is still poubible to disfinaish the 

the gritti 4trata. -ha beds 4v4ne 

'-e „ihotoErajiki. 
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carving foliatian planes containing loug shredlixe 

Orystas of cnlorite and sericite. The quarts grains 

generally exhibit strain extiacti,in (Plates and 4). 

Conglomerateo are verb rare in the ',:aettfriy Grits. 

Onaw two are known In 	Zirrisk; one south crest of 

Glenkeen (Fig.5, lilates 5 and 6), 4ota tue other in tho 

hornfelsed grits south of Bahebs The 44Wles of the 

Glenkeen colglomerate 5re strongly flattenedl  since tie 

conglomerate is well within, the Ilea. Flexure.. Thed-  attain 

. thicknesi of.  about au inch, and Include fragments of vein 

cillartzite, felspathic grit, black slate, dust tuff, 

calcareous silt, andi impure limestone, ia a. calcareo.is  

gritty matrix. No pebbles of jasper, so com4on in the. 

higher formations a‘e a ee a . 

ravelly leases, of sizi14r eomdosition to the con,-

glomer4te7  occur sparin6ly near Gleakeen and north of Lo-za 

Cannel. 

 

A graded bed 2 feut th.ick. of coarse grit. outcrws 

on the Shore aorta of Baal°,  - -oat, and a thick grit band 

forms a prominant rigs on the hill north west,  of Six No6gius. 

Choi siliceous concretions are occasionally found in 

the pheefry Grits. A few tuparaiste:at beds of thin-banded 

flinty material were mapped aa the 34eefry tiUs, and in thin 

section the rock was seen to consist of shards of volcanic 

mss arid dust tuff. The S large tiff be are described 

*t de 	in Chapter Seven. 



Plate_§. 

The Glenn Conglo*Orate. 

Tho thlt:s ;orouzi; towards the left of Us 

photogra;b. Tbs graze, on ths riEht con-

ceals fine-zrai-Aed sl$.tes. 

Close-11L.of 
- 

t.hq (3,41:144.een Clnglowat4 
ON/Mil estat 

The i)hotograph illustrates the :Later-

caletions of grit au; oel-Agloatratof  a the 

elongation of the con,61oLisr-te *)eboles dae 

to shearing in the limb of the llama Flexure. 
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Certain horizons between. Doozan itili and Clasncame, mad 

at Barnabaun Point)  are rich in carbonate, and probalAy 

present a calcareous mud orsilt. The roc giay contain - up to 

60 per cent of carbonate, w4ich, in the Amen Flexure, has 

prowoted the growth of large drawn-out cristals of calcite, 

muscovite and Chlorite. The latter often give the rJci, a 

green tinge. 04tride the i.laam Flexure the carbonate has 

often mcrystallised into sots, wnich navy reseMbie scattered 

olites. '41eathering of the spots generally leaves a ruatj 

deposit, which indicates that some siderite is .4'.eset. 

For distanoes up to hAlf a mile away hi:La the iiirnite, 

the Shesfry Grits are  hornfelsed, ie effects of teraI 

metamordhl= on the Grits are described in Ch4ter 

( e) 3eataientrq.r:i-   Srq rest 	cis of 	oitin 

The dominant sedimentary phenomena of the idelefry Grits 

are the thin but extensive graded beds. On such bed, a 

foo. . in thici4ne, was traced for 40c) yards on elashcame with 

no a??reciable change in its struct-ire. The thicicness ot 

mother graded bed varied from '/ to 6 inches in 160 feet, and 

it was apparently lenticilar. rfhe continuity of single tmds 

is a characteristic feature of the Sheefry Grits. It is 

well illustrated in i'late 2. 

The lowest half-inch of coarse particles ia a graded 

bed is often current-bedded. 1;ot infreque.a4 4,44 addare:stali 



no 	l 	dad be is found to be current-bedded throughout 
6. 

wizen it is sectioned and poliehed (Fig.6). The water 

thraagh whu. the sediments were settling to produce saCh 

beds a:ist i is been str,J40,i agitated and moving rapidly 

over the sea bottom, while in the cane of a normal graded 

bed. the water near the sea bottom was calm. 

Writers on the suWect of "turbidity currents 

fast-moving sagpensions of sediment in waters  posessiug the 

properties of a dense liquid) sa6Eeet that these currents 

may, through their awn i etas, follow a course at a1most 

any level in the sea. 	to accumaintion of a normally 

graded bed demands the introdcactLin of masses of sediment 

without agitation of the water near the sea floor, sacs as 

is only possible through the action of strong currents iu 

the ap)er levels of the sea. -*hen the turbidity - urraants 

are at levier levels, they arelikely to induce bottom 

currents, which saki disturb the accaaolating graded bed 

and initiate curreat-beddir 	The tatcusiti Qi the current 

bedding may thus be a rough measare of the heiL,fat of the 

turbidity current above the sea floor. It ?late 7, tae 

carre,it-beddiug iu the coarse-grained 	Of we bed is 

clerly visible. 

The conglomerate of Glm4keen is lenticular from east 

to we: and was probably transported by r turbidity 

Current of exceptional power. 



,rks on bedding plaaes are yard rare;  and 

tnare is little evidence that bottom current 01111 important 

at ts other than daring the accumulation of a cjeaded bed. 

True riwla-marks, which oco,tr but rarely)  are 

symmetrical)  with a wavelengta of 2 to 4 inches and aa 

amplitude of leas than 0.5 of aa inan. Apparent ripple 

imarAal  for which tectonic forces are res23nsible)  are eganala 

ia sow* districts, especialli in the zone of the ;.iaam Flexure. 

Thej are long coaLinaous sywuetrical grooves 	rIden;  

with the cross-secti.:Ja af a flattened Rine curve)  and 

varyirk; iu wavelength froz incai...s to L; feet. In thin-

beded strata t4gy can be seen tot* 'coatis folds)  affecting 

all the beds, with t.,:4eir long writs parallel to the local 

lineation (as shown bd a 19=44ring of the cleavage surfacesi. 

Inother type of false rid?le-marei. is Caue to sliel 

along caeavagie pianos ,4thorio tLey intersect a grit/elate 

contact at a hij h a4gle. 

The peculA4r sedimentary structares called "nary 

Cast. " (3c4roc4 )S4d))  are ocQasionally found in,  the Sheetry 

Grits (Fig.6a;. They ocr along grit/slate contacts) 

where tore s of slate with tae cross-section of a breakind 

wive intrude the overlyir grit er.ratum. Certain bedding 

planes exhibit numerous flow casts)  but isolated exawdies 

were not seam. The tip of the !vittave" is so.afatlwea 

separated from the realainder)  and embec-idea iu the grit. 



The intrAL strture of tic 	oust is obscure, 

that of the enclosing grit is illletrated in Fig.6a. 

Lamont (136) has inte.i)rvted the flow casts as 

fossilised "antidune riavles" in the slate. Suck au 

Csplahatian appears vitt uhjustified, for eves if so 

unstable a structure coild withstand the eacumulatimagof 

coarse grit, the detached tip of the 	co,Aid never bO 

preserved in its trae relative position. The characteristic 

shape of the flow oasts, and their occurrence in a single 

horizon (in which all the moots point the sans *O), 

ca,ised 5chrw.ic (l14a) bp saggost that they are produced 

when dirferential movement takes passe, Shortly after seal

mentatio, between adjaicent unconsolidated grit and slate 

bode which still contain a high proportion of water. As 

the gritty strat naves over the clav to4g2es of clay are 

dragged up into the vitt  and the crests Are bet forward 

in the directixi of motion. Ile llow castt; 	,itraups be 

analogs to drag folds, bat formed in unconeclatod &tra-k.a. 

Falco flew oasts are prodaciod bs• slip along c4eave6e 

planes in the sane way WS ftlse ripploomarks. 

The 8 tuff beds in the Theofry Grits are all greed, 

m' the particloc ranee fro a 6ia3ieter of ,;.4 of c 

at the bottom to microscodic aloc tuff at the tod. 	ve 

T.8.? at its thickest (12Q feet) is gr,, ded, with ubo.it 

90—toot of coarse zaater.ml beheath 30 feet of 4v:4,r1.1a 
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dust. The actual bettola of T..7. rese4)les a coLxise 

gravel. 

Slumped.  sedi:aeato are seen at a iew lociities, as in 

the bed of the Cover 	Idver a shori. wai below  

Bridge. It 	ossiOle that the aOrupt termination and 

apparent discontinuity of ease of the lower tuff beds may be 

due to slampinEof the unaomsolidated material shortly alter 

its de?o 

eposition of the Sneefrw rits undoubtedly took. 

place under marine conditions, since bradiLUVAlet csAiI0ix4ds, 

and Eraptolites occur as fossils, and the sediment is 

uniform over xiore than 1d0 square miles of cvosure in ''. 61t 

Connaught. The universal 	ding of individual sLrata 

suggests Conziatentli deep water. The clear 6ruelg of the 

120 foot T.B.7 into W feet of coarse and 	feet of fine 

sediments must have taken place in a great depth of water, 

probably well over 1,J00 feat. Lveh so)  the supply of tuff 

must have been very rapid. The aecumulatin of 1.1:-) feet of 

tiff on the sea floor in no wAy chaeed the nature of the 

sedimentation, which went on ,)reeiselgy as before. 

In Lliddle and ipper Arenig times, 	Llurrisk WWI an 

area of deep water, invaded at intervals by turbidity 

currents whieh broL7ht in most. of the sediments. These 

sediments accumulated in graded beds after settdih4.  through 

the waAr. The soteitsy of con - 	 rtes sucl;ests L 	the 



shoreline see et a distance, and that turbidity c.cra...te 

strong enough to trz:_e4dort ai daree detritaa were rare. 

( 

Carruthers and 1:'uff • (31-09) attributed an UM:,  
Arealgian age to thekleetry Grits, and to the Lomita)* 

Grits on the south side of LiAlsty Rarbear, 3 miles south 
Qt Doolougas They compared the scars* grits, gravel. old 
conzlomerates of the Leenane Grits with the finer-grained 

ase.cry Grits, &id stac,6e4;U4 that the LegawAg rooks were 
littoral dwosits whose off-ahore w;_ilvaleats wox..t tht 
Shoefry 	141;10r and liaclaren (Iv4a) drew 4tt .40.5114u 
to the lithologlsel adicalapjky betseso °Luta ijmits anLI con. 
glemeretes of Legnane and Rain% 6  atlas 144:art 141. an sail' 
west direction, wrul sozgestod that awing tvder A.renigien 
times a rqughly east - west shoreline ley a Short distance 

smith of the preaert line of T.i.L'Itlry :tarbo,Ar. Thci,  believed 

that most of the Aiognigian sedinents were 4orived  
Comengra sister on the south* Thooaritoff (1.95(); 
to:Zed the correlation eastwards from Legnazia to :wee 
the soAh, and eastlelmNivitga Doolough to ,.;rirf ;Li the north. 

Considered 4y thanmsbree, the Shear/ Grits in 
84*.  Murriek atribute little dositive evidence toJearda 
alaritring the Arenigies stratigruAy. Casinsthers end mat 



Fig. 7 SECTION SHOWING FACIES CHANGES ACROSS 

THE FEENUNE ANTICLINE 

iTuff bed AI/Slate 	III Silurian 

Igneous intrusions omitted 

Fig. 8 
Diagram to show drag  folding  and thinning 



established that tne wain stratigradhical chanoa waz., from 

south to north, and I.,. 	urrisk tne only pentLeuous 

exposares of one horizon ara from ez,st to west. lieist  

along the line of 	from tne extreme east of the area 

to La L:orel  a distcix,e of miles from east to west, 

there is no opiweciable alLeratin in the litholo44 of the 

grits. On Inishturk, 7 miles west of Legha ore, .11ar 

grits are exposed, c...nd it is evident that the .1heefry Grits 

do not show significant changes in aa east-west direction. 

Them ;re ,;*.nly a few ottiea for ascertaining 

t2 north-soxth variation 1 any herizon. 4eference to tat 

coast section Fi.41  will show that Lae rocs at Cross 

oint are roghJ  the eciuivalent of those bet.ween -.4'.i.24.se 

and 

 

3 a mile further south. Graded zritty beas are present 

at both 44aces, bat at Cross ?faint there are several bonds 

of dark grey or Mace slate whicn are not seen in the 

wuther,1 ea4L)sure. 

Fig.? ifl' trtec the facies chorAae across the 

isoclinal Fen3ane antucluae, west. ofLoagh 14naltora. More 

is a very K.:arced iccrease in the amounT. of sLate ih the 

north limb of the anticline, so mach so that a s.aall slate 

quarry has 	opened at one t)lace. west of Lo6a 

:13,a.itora the Fein:one anticline lies in the elongated limb 

of the Liam Flexure, and has been cohaiderably 
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eX 

of 	he area, tile 	its are 	ea 1;,;  sI4kt es Ind 

axd olAy-  baad,›, 	i ei3 apov 	eat iJeckAng. 

Their exact hori4ata is Ira ertaih, bat they k;..e 	tic 

equivalent f gvit tier 	

to 

farther soat.4. 

The 	svidez 	tao,.tE4 	eapporta 

thero and '411-f I s  c-orrel,-Atiou 0.1: we Sheofri Vrits 4i4s4- 

Doe1augh with the coarser LeezJth.le rits 	Iter goata 	It 

1;1. mow pc5sible to extuaa 	corrclatl 	to state tasty 

la seizezall  tai r Lasi'44,caithe Am 	r d4s becomes 

lees as they are tr..:: ea i'sr,..Nu iLtilaizi 4 	thsir 

nortberemost szpos...irce La gar Cross Poist, 4gh 

and Baba. ZULU ,probablilti, tilers:ores the AX*44.3.61ala 

s+ 	is werie derived frort tae sulth. It is reuarAcable 

2 +  11Q debblos reseebliag the /nslemara .the ts have been 

Xi the coillomeratee qf tilia4sen i Boheb. Oa the 

bear hand, tae 	liwastoata meg be referahae to 

the ''Limestone breciae" of Aren 	aze vials/a ocwr la 

be 1,44=4* Grits wt. the Sha:tglrb arm Tourwa4sady beds 

vast of i s 	Lask. "Gardider and .:ksiaolcz)  Z12). 

(g) Struatt 

jes oltau toyer- 



turned flus, ouncez,led fel ts, and unevenly distributed 

egos trtoSp pose a diffieult structural problea.. 

inter?retation ha,i, been based alcilost entirely on scdiaientard 

structures; the ever-irezient 4;raded bedding and the less 

frequent c4rre.it tAtd,:=inz, with occasional assistance frQui 

flow caaLs, all of which reveal 4he way 44) of the stru‘.a. 

4'he 3 graded tuff beast  es,Aecially 	7 and 8, are 

valuable .laris.er  bu;Ids, alt:aough the corrlation of z,ae 

cliecontiaaous a poorly twosed lower laaabers is 

means sure. 

The structure is essentially a series of alisple 

folds in a general east...west direction, but deflected 

fro 21 their normal trend in the central area by the big 

Maam Flexure. la B. 	Iurria the folds usually pitch 

gently westwards. 	lie dartplayed by fa.,ilting is diffieuIt 

to doter:Ana, as faults are herd to detect in the field* 

Where a fault plane is exposed, the 44ne of disturbance is 

ofte soon to be. less than an inch across. Faulting is 

probably subordinate to foidiag, sce t 3neeftv Grits 

*re only semi-oompeteau strata and ere re4dily bent and 

seared (vide  the passage of the Yen i7'alts into the LAAam 

Flexure). Occasionally u fa-ilt-sone is wider alld is eroded 

into a gully; such faults seldom hz- ve a large displacement: 

and salikpwar to have arigiLlaUrd sullseqe.,:ltly to 

folding. 
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of 

Lved 

folds. 	country roc*. 

plastiC by 
	

heat* 
	itruding 

gresite it flowed into irregular cJ,aLertit;ne, whidh yet 

Mellow the regional tried. 

In the Sheefgy Grits b 	LoQLo 	laugh Cowl 

there are mew small drag fold with vertical axe*, se shown 

in,  riga. (Some minor examod es can be aeon 	th saddle 

foregriAlac of Pla 	ilur folds)  u a m,4c11 larger 

sca4m, ,A;cur ia tue 	ills, where they affect T.S.b. 

:noir vertical a;ies 	►rrelete tiAiandirect4 

with the forces that vroduced the regi nal ibidinig. 	bey 

cwoar to be the resul of left-handed alip along the bedding 

in the area of the diagram (Fig.8), am thus seem to be 

saetical4 cDnLected with the left-handed Masa Flexure, 

which is slxilarly ia a vortiej. - lane. Pro bly seem Of 

the l te.hsaded c,4.a;.-aw, stress itlAid4 Cap ed 	Llama. 

wes armed in this beddisa slip and result(.. la larae 

and smell dreg foIdihg. 

3 the treAd lines reveal. the ap 

of the stLstrata in the lid of the Liam Flexure betweez. 

Clehouliin LoAgn and Lou& Ushaltora4 The effec4 of the 

:aam Flexure on the field apps ranee of the Shesfry Grits, 

flattwaing the ixit aaxrticles aul 61vizg! the rook a schistose 



31. 

appe,a2,:,nce)  hag; alrew:- been mentined, aeferec 

klates 31 aud 321  waich iLL Lrte the Cregzabain coa-

glomerate;  6:!;IWS that in the E;)4Q Ot tas :friexure the 

pebbles are mush 4ore str- 	Ill'LLemed thw. el-ewhere; 

indeed, tie ; appear to be less than half tacir avigtual 

diameter. The sa4e ic true of tilt,: .)elos in the Glenkeen 

conglomerate (Plate 5). 	iJnder the laicrocco.61)e the cozilenint 

graihe of the ,:regzaabein quartzite and the Sheefry Grits 

near :4aaltora are 114n to ) 	1Vyfiattened, with 

rro'ls shearing )1ec, and other eviCnoso of elongation. 

Since the ladividual rock particles ara teas i;rove d to b 

elengaLed ix the (irection of the lizb of the 'aaa 

caall be Coic t.i te 	itecir 	elongkv.ed, and 

eonseven-  talt '14 apparent attation is genuine. 

Cleavage izt well fieveled i the alati txat oI.  the 

Shoe* Grits. T'A laa,d (Fig.40 	.11 variations 

in the cleavage strike in 	1:urrisk. 	areas romoved 

fro the '..s;:a14 Flexure, ha clsav4ge zeneral4 intersects the 

beddieg at a sall ale, which renders difiicult the 

covery of graptolites. In a graded bed the cleavage swilkie 

round norTal to the bed as it eaters Lb e grittier lo4ier 

portion, a:ad this phenomenon is usef.il in the deterwination 

of tle "-way up" or t'directha of wounging" at a 	.nce 

(Plates '- ,rid). ?law V also ilLtstrates the 1* which 

can occur along cleavage ?larlez. 



Plate 7. 

szT4sattitk41441.K .14 . 	.1a tacit. 

ih bt;dz 'in g towards the to,; of the 

photoexa:. ?r •rittNy stratum above the 

hammer is graded, though disturbed aa the left 

of the photozraph. 1.;arrent-oodalAa 

seea la it ou the riiCht. 

Plate 8. 

FraCt4re 	 c. 440 „Lela cri• 

The 41ammor rests an a Axaded bed)  

waioh ;yoaags tov.ards the top of the 

graph. At tie top of the bed the clatIve 

is a_La ihed at its usual angle; is to coarser- 

ba4o it swi.f.a roaLd ao:mal to the bed. 

19_Eraogad hc 

The beds iouLa towards the tog) of the 

tora.Ph. The dark strata are grits. iLt 

the bas e of the toiluost b*d, slip 1116 occ:xred 

along t:le eloavaae planes. 





At **Versa 

d the dip of 

ttle horizon 

constant. The ci  

not Appel.  t have 

iit. *long tbs co,  

cleavaze varies from 90 oeo: 

tile strike direction is 

sla es 	not contorted, 

een 
	bac, since t4;eir formation. 

rhere re t 3po 	le expltinations 

1. cleavaLe 	or.we unifor stee 	bias - 

since been folded 

2. Local internal shearias stresses in the latter 

staEes of folding (e.g 	. effect of bedding plane slip 

in the .Lormation of 	1 co aand flank folds) c:-.wsed 

loam variations in cleavage orientation. 

Against (1.) is the undisturbed aw)peerance of the 

cleavage, and the fact tLlet au attewt to reconstruct au 

earlier fold-system with uniforally di. 	cleavnos .„)roduces 

a well.-nigh impossible struct4re. 

Wilson (1546) describe& the production 

Shearing stresses in slally beds tv the wax~per 	mes.1i11ent 

differential slig) of 1:-..terstratifled hard beds. 	se 

subsidiary streszes result in the local .tormati-.n of fracture 

cleavage in the gdpropriate directi.onawhich ma./ be calk 

plately at warilnce with the regional orientation. it is 

considered that such frActure cleavage ha& been formed in 

the localities where the cleavage orientation appe4:ra to be 

anomalous. 



Betwitea Leu6hCi and Gleaculliu :;440.1 lc a 

carious structure which is diffic-ilt to explain)  but seems 

to be neffect of thruuting Ilnom 'Jae r.ort. A consice- 

&be 	of absiefri Grits, Jac:Judi:4 T.L.G. 41?,i.eara to be 

undulatiag and near2w horizontal, bat, 	xaded be64ing, 

it ia found to tgi coApletoly inverted. The cleavaEo la 

lao flat-1,/ing, but. is zreatly contorted, indloutiw that 

tbis =vaunt has take-a dlace ;..fter the =la folding. 

.T.13.6 is ex,t)000d in au lavorted syncliae• but is not re-

peated, whion indicates th.Lt. it Ilas been tIlrusti  not 

faujI.ed, out. ()'ig4,45). 	CA-a the north-caul, Laiore Q 

CIencullir. Lough a number of siailar inverted aynclines 

are expoped, wtd it is 	t.o6 tiaat a Lirust plwie with 

u *mall diet runs from LouLh CLe 	the .-4orth 

side of alenc,:llin Lougi. Another suall thrust 

prc,coseel to vlain a discontinulti; e few hunered, fords 

further north. Thc sigixated fAmtion ia i,-4,)rporatad in 

t 	ection (Pigae). 

thG field it is difficult to tindemtanL.:. tine abrt 

termizItion of nom* of the lower tJfi bedø (7.13/8  2to;5). 

There nre t, least 7 places whero a tuff bed with a cr,r,atwit 

thickness of Z., or 30 feet sac:denlw ceases to be eNpootILI  

and its place is taken b;( a zone of atontorted strata. . 

Thereafter It ma/ not be re-wpc)5ed for hundreds of dards, 

or it ITIAy vanish entire4. in 8044 cig; thedisappc,rauce 



mai be ex„)laineatv a Sault or tart, isaiJa1z tae 

5heedW Grits is likely to be well conceaiod; but it 

is hard to LA1%.1era- LIld 	lu such clat;en, t;0; tuff Led 

vai 	cmdlete4 uii not rQappear. ALother 

possible eAolwation, is that parts of the tuff ,ed were 

carried away by slavirz before tne sedlmaate coi4oliciatod. 

".'orta of Lt.) 141 Alishem 41.01 • occurs as isolated outcrops 

in line, a hundred jsrdt; apart)  ser ri-ted bi contorted 

gritty dtrata. ilere at least it, appears that saall 

alimpiag has occurred, to break the continuitiy of tIle tu 

bed. 



3. 

Qtapter Fivg.tili 	 giNwleS. 

(a) Ipitrdugtiaa. 

Zue Oftcr Qi 	caL3arcred $ Irelculd, 

In tuir !emir of 1376)  A01;1144 the naiatil "Doolo4.gh Series" 

U)aU tae *tracts undiafliing: the ;rnilweelrsa Grits o the zlortli 
or the mefeeiree ic i caa  , 	Wier' ther riGOWal Sid that la 

the neighbo,11.11o..xloi 	tue '''.A.NLI.44101 Series* comprised 

a low massive grit l'onaation arid iext tapper se4.•ies of green 

slates, overlain on the south b/  the Ateelrea 

Carruthers and Muff (190U) assisted an Aver ArguagiaA akie 

to the"Doolough Series" Dear D00.14 Aga. Theokritoff (21.i ,416) 

=ed part or the boundary bet.vgeeu tue slates and the 

underloring 4irite, a 	awed the former the Gle:Auomere'.blates 

from their expos.iro i tug va-ilej of tn. Clenuuraera 

Aat, 	%è4 11..4`7,4 Ut:1; 	igi-41"4« 

of to.e *-e(alrott 	„AI urf; occia 	t..firse •  
coL,tiA 	 QA r44 	Le.370 .,4741, 	* 	It 	40 

.Q a— 	ictb 4.Ato 	 - 11,-1.1.0 	It i.1 
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inoomillg of mare and more gritty strata. Jpwurds, too, 

it bands edpear, and there is a rh,Ad trensitin into the 

lower l'Iagy wane of the Uweelree Grits. This lao.w"i is 

dihehronous, the gritty uiver ,portion o the alates near 

Dooloush being equivaloat to the flak:a base of the i.lweeIrea 

(;rits naur Banda 	 2 4, The lower boir-u- ry is besi, seea 

in the Glenucamera valliky, and the awer one 	well oozed 

wouth of DooloAgh, a(Klr Deoaghtry, and a wilee;',A of 

Dundorragha. 

The incompetent Jlates, sandwiched between two aessive 

grit formations, have 	gone extensive crumdliag aid 

coiltortion)  so that thatr trle thicknesc is difficult to 

determine. The disturbance is lest in the ,Zaellawiatira 

Walley, and fnzn the evosures there it cza, be c3icultit.ed 

that the formation is not. wore tal, 1,6W At 	inybabAy 

net lies than 14c2)0 feet)  thick. 

The slates were readi erodei by ic ers, aad 

geriL ocouily low ground, the on14 exceAion Leine; the 

4111 slopes between Lough Cuunel and +:)aghti Crag. The 

Glanummera vallay, iLLarr Harbour west of Leenene, and the 

low 4:roand about Corxsagaun Louch, reflect the 44‘064;74;411 Ji 

the Slates. The rock was easily moulded into lines of 

roches watones, which chwilLate the easswy south - west 

of Doolo4gh and near Corragaun Lough. 



The Clenumaera Slates lie between strata of xichown 

Lipper krenigien sot (the Sheefry Grits at Loolougu))  ai4d the 
t 	10 

slp?ooedly Llandeillan or CaradOdiankGrits. Intil receij 

the formation 	yielded ao organic re4ains)  but in 1951 

and 1.52 eint fossil localities wtrc,  discovered. They 

contained gastropoda in ahaadaizce)  tetAe LtA trilobites 

brachiopods)  and lwiellibranchs)  all of ic4ch are described 

in CAaoter Eleven. dnfortunatelw)  they onii iJrovide 

enouFA evidence to date the Glenumalura 	Zi.5 Lover or 

}addle Ov3ovician. 

(C) 

LAst of Bundorragba nearly 645° feet of Glenwisiera 

.117,tez dip steeply northwards)  and are truncated further to 

the east hy one of the two Masan Faalts. On the south thew 

pass beneath the waters of Unary darbour. Tie strata are 

not greatly coutorted)  but on the shore soult sall drag folds 

and strike faults are evidence ,f the southward over,.ridihg 

of the . 11weeirea Grits. Slat'.  cIeavaiLN is well dove 

iiest of Gubgar Vlere is a thin band of tuff)  ixaded 1144 

those in tae Sheefry Crit2)  and extending about ax) yards 

between low and high water uar;i.s. 31axp structures (klate 

are to e seen in the wsall slate quargy on the &Alcor* at 

Gubgar. 

37. 



On the coast weat o 	idn the -;14-L.es hre 

again broa6ht L1 by a series of left-hark4d te4r 

The tormos'e .300 feet are wp- cd, but the horizaa (al: the 

tIff is not reached. I. series of very salall strike faults, 

both thrust and normal, find to9ograpY4cal exdression 

10W bluff*. On the coast loy cliffs descend i.seciepit01-1214.  

into deep water, and care it be ten in the collection of 

trilobite-bearipg nodules, which occur in the wesearn 

central „portions ef the o-tcro„?. On the little islad of 

W-Vanballa an acid data c„Ito t;le slates. 

Uear Carriccile3 the irat left.nanded tear fault of 

lower Ktllary .iarbor brings ia about 4v,.) feet of Slates. 

They are zrich contorted alo:4‘6de the iut, aAd QA 

Carric4lsa deniasala there are Ee.itio fie. A lens ot: 

coarse zrit is intercalated between the finer-grained strata. 

Norta of the . weelrea syncline, at Trawleekeekeoliat 

the Slates appear from beneath the :-weelrea 3rit but :Are 

soon faulted down again amuXh...east of Dooaghtry. In 411e 

coastal strip the beds dit) soatawardi,2 at about W degrlosio 

and -Lie cleavage is ID to WO degrees, eteeer. One lane of 

co:Iglomerute and gravel is 300 jards long ai attains a 

thicieness of 2Q  feat,. There are occasional nodules some 

of whieh contain ba 	4,-)reaerved gastropods. 

In the country about Correa= Lough a large area of 

lw,en ia well exposed in low ridges and roches moutoaiies. 



a• 

Mere are numerous tight fOIda, some 	but the 

strata become gradually older cz the' 	lowed north- 

wards. Ire fold axes generally pitch at low azilas to the 

et. 	Close to the Aweelrea Grit outlier at Doortr,. the 

folding ia less intense, a4-4d there are areas of gently 

di?ihg or horizontal strata. Cleavage is well developed, 

but is sometimes contorted, due Loo movci.eht 	the Slates 

since its fOrmation. There are two very tiliu bads of dust 

tuff, one 30 feat below the lowest kweelrea tuff bed south-

west of Corra,ga.ua Lough, and the other north of the 

Owenhadornaam 

 

at 	half a mile upstreau of the lough. 

Four or five leases of coarse grit i,ave, bee wadped. 

Last of this region the Slates vanish beneath an 

extensive cover of glacial drift, to reappear a mile WeL3'4. 

Droughty Craggy* 'Aare the.i dip gently beneath the weelrea 

Grits, but undergo small scale fldiug further to the north. 

The exposures are cantinoas, and the thin grits of tc4e 

upper .part of the fOrmation form wide)  flat, bedding-plane 

surfaces*  on which ripple-marks are sometimes reserved. 

There are bande of large nodAles, but onid a sii.16ie 

brachiopod cast waz found in them. 

The Slates awing round as they epproach the. 14,am 

Faults, which obtain a eurprisiagly email topographical 

expression; insignificant in comparison with the gully of 

a dolerite 12 feet thick which runs north,-weet over the 



2o..4,1 	of the hill from the get corris ol -ugmore 

(late 	= South of 1:rocilough- the ;strata are intenee4 

folded into tidat anticlirms 	r.yncliaos whica 4.)itch 

0,344111411'sda at. 20 to 40 dress. 	Th.1.0 	CD. e result o 

colibinatian of the over-riding of the IJNieelrett Grits witi 

the shearing action of the Masa Faults. 

In the Glenuyz-era llaw the Slates are not fullW 
evosedt  but apet to be lees coatorted than in the regions 

furt:aor west. 	It lc 	* ' ere th ti ti 	11,isis4.-, 

the fumttion Ertkr' be Oale-A.i.e,ted) ri;i4it 	X..4 to b 

taetwasul 	ana 1,500 feet. On the map 'Lle forsation 

ati?eara to thicea -westmards towards 2.)1ought  at the 

expense of the Sheefry Grits, butt  owing to the increce 1.11 

ldinE and faulting near the Zaam Paultst  it is not ;;A45;:-;iblis 

to verify this possibility. 

(4) 14tholo  

The Glenuaraera ..,14tes consist mainly of .6reip.green 

slai,e, with thin laaj ers of fine silt. `,:ha sIsty material 
is or exceedingl,y riAo asint  and much of it hi bean 

altered to chlorite. ..linute particles of carts and relaysr 

are scattered throuei it. The alitL--,raiho itlica are 

ango.:_,:hr and 13.b-ang4.i.lkar rarely exceed a dit.eter or ,,,01 

of an inch, and Erode from this size 	Jilt° clay. 



of uartz, sodic plagioclase, and muscovite 

oc(!..-4x )  (in order of decreasing abuudaace). 	Ihe 4!atrix 

enclos - ti.4e silt rains is Caloritli, and constitutes up 

to 	,)er cent of the silt, as it does in the Lineefry Grits. 

In sotae places carbonate is concentrated in the siiti bad. 

It is never fOand in ani quantity in the tae slte. 

The lenses of conglomerA,ez.;.1.1C corse 6rit codtain 

pebbles of ja:.,;per (vti rare), falartaiite, slits and slate) 

with abundant frasments of quartz and sows sodic plagioclase 

14104i of the thin silty ;Avers arc well graded, and 

rest with a Sharp junction on the underlying slates. The 

junction mai be irregular due to differential ‘041paction 

of the slate and slip along the cleavage planes. Graded 

silts are often coatiauous, and traceable for scores of 

yards. Other ba 	are discontinuous, occurring in lenses 

and stringers, in indicate tilat the settling of sediment 

waz not aIwAY8 

The concretionary nodules which sometimes cOutaIn. 

foils have already been raierxtioned (sectin C). The 

occir singly and in bands, but when feund si14671y there are 

usually others at intervals along the same horizon. 

The materizl is grey-green, hard, anti1iixity in the halui 

specimen, blt ari‘Air the microscope a largo proportion is 

fount to be cr;stalliae calcite, intimat,ely associated 

with fine-grained ailiceous and chloritic materials The 

nodules occur ia slates'  and not in silt bands, though taw 
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may contain ?articlea of quartz and muscovite. A Orwstal 

of iron pyrites lee often found in the centre'  ,at other times 

a fossil'  or there. exey be no discoverable nueleuee la 

'are nodules, more than 4 inches acrous'  the ceatre wey be 

cruce.ed in the same way Fls a eeptaricue nodule. 

The nodules swear to repreeht the e)art14-1 1-W14a:co-

me= of the fine-grained c1.ymateriel bj calcite" eince the 

uelcite-free ?itches in the nodules beer a close reeaablance 

to the eerrouneieg slaty material'  save that they are an,. 

*leaved. It is therefore sue,;eested that the nodule& are 

seureEe.ltians of calcite fore d during or anortli after 

deposition,'  and prvtially me/acing, the elay meeeerais.of 

the elate. The meterial of the nodule is nard' eeei readilj 

scratchee glass, aad it le drobable that the quartzose 

fraction of the original clay was unreeleced by the clelcitel  

which bound it firmliy together. 

Bands of coarse grit and collglomsrate are occusiepal4 

foud in the Slates. They are lenticular in croas-section, 

aee egey reach. e leagth of 	yards aed a thickeles;; of 10 feet. 

In ale, the occurrences exceet 44C the coarse ;aaterial is an 

unsorted maas of consolidatedgravol and seall pebbles. The 

exceetlon is the large lens of grit aad conglomerate on the 

614ore south-west of Dooaghtry, in which the grit is bedeed 

and becomes coarser upward. It can harciki nave been 

deposited during a sicle violent, disturbance. eowever in 

the other cases the leas of unsorted Lravel was probabld 
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tieposated saddrinily. The lower surface)  where it la 

visible)  suowu evidence of distarbance)  for isoled 

pebi6les are found in the slate sev'eIal feet betierAll it. 

The coarse lenses are sua4.1-scale JAlenemeaa)  and are 

probably be ekplainod by kostultia6 ver,y strong" localised 

currents capaole of transportiag the coaiss material over 

great distances (for U4 widespread coarse d(*osats are 

known in any pal, of Us Gleaamaere Slates outcroA. it 

is :lot impossible that turbidity currez,tsI titwci b 

ela-„;iag (Cha ter Four, sectiou 	'-ex rezpon 

this connection)  it is sigLificat that a ccarse conglomerate 

is found immediately below the tuff bed at Cubgar)  as it is 

at such times of 110,1=114ie disturbance tiit slxiAping is to 

be expected. 

heLe isoiated gravelly leases arc vita aiiierent 

in appearaace 	41;4.4.6.11. t,o the widesdread grittii strata 

which ilidicate the ol',set of alt-de,vsiting condata at 

the top of the for:dation. 

.iiate 10 illustrates one of too rar€ exposures ol 

small aluNP-structures in Vac slates)  iz te varri at Cubgar. 

lu this case a thick siltw bad partially replE,ced lAy calcite 

hos beea involved in a limited slip fro west to east. LA) 

Basil elongated ignite blobs visible in Vac lower part of 

elate 10 are colia‘an is the Slates. In thc faeld they 



Fig.IO Section of calcite segregations in the cleaved  
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re.Aqable Lae fossil-bearing nodules alreadi cescribea, 
excevt that they ar,, softer, easilw weathered, and uno-
fozviliferous. In LAIL sectien the' ore seen to be sew-
regAtins o calcite is a ball° of silt (F4.1))4. The 

gracAld quartz grains ef the silt bed pass -unaltered t1r41 
the s*k,retion., 	ia clesAy post-dapositioa,u.l. .ne 
segregations are citaracteristically developed in thL 
thin horizon, for c;q4zicerble distances, alu; the silt bea 

itself often contains caucb. calcite. There is mio sign. of 

coapuctiou roulAd thee- aoo-lles)  ladicaLing that thcy sere 
forAed long after dtpositior., although the are soLlevaat 
flattened parallel t ::.be cleavage. To summarise, it is 
believed that the L....44Ass are the products of algit,tiaa ana 
se6regati,)a of calcite along a. it bands subsequent to tile 
depoLiti:,n of sedimerlts, whirlh probably coatainedkniu elv-
portizi of calcite. 

the erittier strata at the tor,  of the for.liativn 
current taedding is somet 	'eseat. 1142101 
e4st also, but theli must not be confused with a re-li4e 
effect (?la e 11) that is produced iduere steep cicAve inter-
sects thin, :aarli horizontal, grit bands. .0.414-spreaci 

Cleavage planes are cdziveloped in the grit, an the kweado-
ripple effect is seen wherever beddimii piano arfacus ure 
exposed. 



2.14e 10. 

W.umpink in the ltuumq#ra  Slatet.  CaIRET. 

Tie whitish band is calcareous sil 

Plate 11. 

seudo-ripple-aarkirzs. near UKziws14. 

The rock surface io sae wide bedding 

plaLe, above a thin bed of silt. Tba rile 

effe4t is produced 	al4 

 

aloflg cleavtALe 
planss. 

Plats 

drlik -47521a  .P..4W' 	 . 

The fold is in flaggy strata aeur the 

top of the Cler4mn.cra „dates. 





(4) 4r4ctT.s.  
Cierwulziera 31ee untieriAng the 'Iweelrea Grits: 

are OZL exposed in the two lambs of tile uveelrial 4aclihe 

The compI1cate4 intrafarmational fol41116, ou* to the 

or tlie luaopetatit 	tiue4wee_u the Aare 

CowAteht Zueel:ri (4r1ts anc 	Lorlte, his alres4 

beel4 	kJ:a the 	of the aiaciine tz Liaestri 

‘irlta um* vertical, 	theeiree Grita 443 sQuthwards 

at 30 to 60 dezreee; here, L tic 	hole x4tenee 

644 -64 ot: tau a,,,uo..1.;444, 4erit 	 k70;4 

Leehaae :Jrite both iA4) 	 vw 	c.412„;,1ves. 

Aih4ve the owv"..4i;i.hg otrate “r44 444m44 404'1 4;,a.14.4.1  

eke near 	'LliAtri c„:4G3ia 	Q4,•%.110 4,ilitAita ars 

thrown 1.-Ato swell Utgut gelds with sell rca 	rizontal 

*tit. 'ilia esepiwa freetJring 4r igie gweeira Caftits at 

'..00kwidatri RJTObu:' 	rei.":4ec4.16 	*4„he clienhalz.era 

SILtosL 	itoot 

ikiar Zioolo.in the ii4sowi .::10141te traverae the tils...eat  

anc,  the intraforiaatioa41 f4141:44; -4 Qicos* 03414,i.calvad. The 

fault* are cleau .grua,4a In the s.404141g4 	bscu ia the 

incompetent Slates ta otrata tean to 4eilio 	ixito the 

atica 7Iexure, 	t44 agiout.t oZ three 	 .4414:161.4e• There 

haa t4.1a been firoa‘ 411Xerehi 44Voi4‘41. between the Slates 

au4 the Ilweelrea Grlte i 	 zoae, near Loolo4gh, 

which. has glyea rlse to the *attar 	1.1./..istrated 



in Y.U. 	 to 12 iow 	snail dz fola in tae ;.;lates 

besiQe Do.4.04h, 

Cleavage is wall develo;Jed throughout the Gleauta,4ere 

Slates. Reference :o the cleavage map (11.4,26; w11.6 silow 

that its nomal.re: ci is west-north-west, bat there is con-

siderable llcal variation ne;lehdine on the presence of 

faults vid the altitade of the strata. 

The ilaze of the ..a.am Faulto iato i. 
has ,Ilready beam described in Chater Four. 	i4 rgo:eated, 

11 scale, whenever a m4itor fault in tau zweelree 

Grits enters the Clon,izaiera Laates. 7.'he c1444Ai-ra,:fat fa,lt 

pI ena is redlaced by slearp flex,.4re, which. 4imialshes ij 

iz son loot in the general eont,zaitical of the Slates. On 

the north scarp of Oughtly era8a ti z ;dheliomeaon :,x:4 be 

obterved at several places. A shearing stream 

pression as a bend in the Slates aruf, a fault in the 

(f) 	trtivh 4 L..9414,144PIL0fiAliab14-2. 

There is little variation in the lithology of the 

Glenumatera Slates in 	Iturrisk,. No tuff bed ,,?ersists 

trout the outcrop, and tie-planes are consouontli 

icing. The uper boladary of the foraiatioll is uanoubtod.ity 

diachronous (Chapter x, section f.), an effect of the 

ATedul advisee northwards of the coarse delLzils sediaeLtz of 

the Zweeirea Gritz. Field obeervations se.;-6et that the two 



Fig. I I Measured section through the Glenummera Slates 

South of Doolough,  showing  the zone of shearing 

and drag-folding  below the Mweelrea syncline. 
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conglomerates wnich mere mapped south of tine opaline are 

rather coarser th;tr. tnose on the aorta, and that the pro-

portlan of coarse usterial as al by greater in the south. 

This vague indication 4.4.at the source of sealaix,te 	to 

the south is tha 	046 t44A, aal be durlVed trots ta4 field 

evadeace. 

tip: urine foszAlst  the unaformli fine sedialeats, the 

r ri wy of current beddiggp axed the kixadiu:nic:.tJrc of t4e salts 

and tuffs, 1adicAe t4at the material of the Sletesimis ca- 

positek; in a sea of consid 	 eit er:able depth, little distarb 
currents. :he sapAy of edawaut was aloW, 11466-00.1411 that 

either the coastline wa;..2 	a considerable tIlL;,ance. or that 

the relief othe soarce area was low. Tiie latter is an-

114401. as the occasioila.t. looses ol coarse maLorma coritulu 

fining of fresh fejiyar, 	rarer as.Asrva.vo Wawa erosion 

sad tranaportutioa are slow. 

It is probable that ilarther stratigraphical iLiforwation 

CoAits be obtained by mapping of the remainder of the 

Larl-rntaera 	oatcrop 	SsUaye and N.Galway. 



t ,rat 

(a) 

t fo 	occ...4)1eu the u 

area, wiere it f-:;rus the a;;Itaia masses of Ben ru 

:weelrea. A 	o,,ttlier also exists on the coast at 

Doo 	try. In the area wader cohaideratiom about b4OW fist 
of swath are used, although in t Fort Wountains, 
farther oast, a thiC4j-10116 ,J,f at le 	000 fait is to s 

Often. 

1410 .,,wee -ea Grits 

Glailaxsera 	es, thrJ Ji17,r 

base of those flags is taien as Lae bc,se Of the Series. 

is a lithalosisel boundary on y. The upper limit of tae 

SWISS is not seen. 

The greater pert of the :,,Nreelrea Grits cowiota of 

succession of grits sad sandstones, rit a varia,Ole proportion 
of coni4o,serates. The bed 4ing pas:4.4os e 	more than 

a foot apart, and are saarpAy 
	Vino 	 ick/aside' 

are often present on them. showin6 that bedding ix,;Lie  ulig) 

eausurred as the strata were to .c 	(Pte 

Throaghout the 5eries the grits are (=wren nedLen 

ih every observed case the trancution use at the t of 

a bed, dazonstrating thw# it was the right lalY 

c,irrent beds Lre not large, rare4 exceedi- 



thickness of two feet from to d to bottom. 

Interbedded with the Lrits on ti:Aa uoX'tA, but aet 
o tAc south, are three bends of grei-creen5te, bar* 

referret.1 to as the Pint, SeconU, and Third :;late, in 

azceading order. Their tbici.neswas vari el4116 the outcro44 

machine* maxims of 800 feet, Q feet, and 3(/) feet 

res?ectively, north of ::Veelrea. The slaLes are well 

cleved0  bat fsiis have. been fo' 	in &..L tilres horizons. 

In the latest 2,000 feet of t 3eries there exist 
5 beds of mad tars vhich fr4q4entli tor m 4.17om4nant ridoes 

elevated above the softer grit strata. 	here 

referred to as Tuff Bed (of T.B) 1, 2, 31  4, and 40  in 

eseending sequence. Four of these tuff beds are. demoastrs;4v 

continaoas throAghout the arms of 3-','404ee1rea (.rits tha was 

owed. It will be down that the dositian of each bed 

must have Ue lace ta setter of dais, or eve of hours. 

Tut new ddscovay allows the reoosnition of 4 exact t 

1)14ines in the Series, and thus makes a detailed strati. 

rai)hieel lateXpretatioapossible. The thiciess of each 

tuff bed varies within small limits, he taickest being 

T.11.3 60 to 110 feet) aml the thi=A;:st T.B.4 U 	to Ili ;Set). 



(b) !..0.  

giee„a Id72 a 1376 the Officers of the 

reluna c) Iectee fde ila• from 4 loca 

smash 0441sc, 	..wcu 	AG* 'e..40 

la Secoao ...44Atea. They listed ea Avocub, 

b,1/4-dieved, were i-.14icative of "caradoc" strata. 	,ne 

;tali ky is, the Clete east of Lo-agh Bellwasum 

c:44.41 

 

at of -.,4eclrea was nevertheless be .love 

laandoveriaa (It wa9 on this evidouse alone that Xilroe 

(1907) ass 

First alias) 

gesead Slate, *pica; 	Uiezdol aTe. elsewhere, vas accorded 

aCeradoelen aze bw the ofliccrw. of the Irish Surviwip 

Carrut'Liers and izuff 	reoorted ttis Ulscovery of 

teal Llandello trilobite glade in the slates at. 

'anomie'. Their ideutifiction of tie trilobite 

toly boon disputed by StIbblefield (Theoiwitoff 

who, even sQl  considers that the Isaugae belongs to the 

bad emu),  wa la has calf been found in pre kNia01111114vu 
Strolls laBaltaim 

la 1061 and 	fossils were collected fx 
localities in the 	;7410coad, ad hisd Slates. Similar 

fossils wore fo.inr.:1 at all tote horizons. Lever, there 

is still ihs.zfficie,at imlaeontolosical evidence to ate the 

Lfweelrea Grits 	ct44. The discoverd• ©f far er ASOOkAd 

Uaac,averian ago to the strata slave the 

This .aandoverian localiti is in Um 



trilobites Ma 2D621  eoasidered together with the i'esitiou 

of the Aireelrea Grits yell above Aver Axenigiaa strata) 

agesta the t 13 Andeiliarl or Caradoc tau atrt.a, cxta 

ara dresent. 

(c) Fia4,4_.;VgCra-A49-Lie 

Detwen Useelrea (the mountain whose neme use given 

t,..;; tau ',rit aeries by the irish Ge00.cza Surva4 cliL Lie 

.leas Faults etiL.t of .,:i4,12Oorraiohas  t. rocaz of the 4414.11„...ern 

11ib.  of tae ..iwe4lrea aiclins are well exi/o3vd. Onli 

the valleys of the Lundorraeha and Owennazlozh Idvers art 

taere extensive are of bag axxi drift. 

4..ast.oZBandon-sigh& T.B.'s .L, Z, and 3 staz-44 1.4) aa 

proatineat ride5 the, have resisted glacial erositai. 4ned 

are often shifted 	mlall tear faults. Ltitlitic.akir con-

glomerate bz,,;,41e, of ali thic&nesses u,i) to 20 feet rage 

abundant, and mai contain boaldfors 44.1 to 2 	14 diamet.er. 

The int„erbedded slates ere absent until, a mile west 

or Bundorraghal  the First Glate aiveaxs 	rg,c)iLid 

thicxeniag wediA between T.i;.'s 4 axe 3. It is kezmated, 

east of BinaciRsz:, tur a nomal fallt with a downtarow to 

'tie so .4th. At Bunaglawl the First Mate striLes into 

ilarbour, and is soon lost. 	..iere)  however, the 

Second Slate 4,,ipears as a thin weOLe cig!ae2;,,,  overlying ea 

c.)..ogiamerate with a malaaum teas of O feet 
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az:0. ler,ticular cros6-secti.41 from east to west. The 

sAJC.,:41 Jte tiliCAULIZ slowly towards Ftwabool  waere it is 

truncateu bi a nor„idal fault that passes iato a flxure 

further to t:ic north-est. T.B.b, after being severw. 

times repeated by manor Unix' faults, finally vanishes 

beaeath LtUary ..arbor a abort 	east. of FUnshoge. 

West of Funsaoge, tram the level of iJj .1;.!7#rbour 

to the summit of koselrea, 2)633 feet higher)  t-ere ia a 

monotonous unbroken succession of grits wita tain con-

gleaserates)  liing nearly horizontally. 

'Ine great tear fault of lower Killary Harbour 

trays-me* Lae isthmus bet.xsen CarrickIsa and Uggool, sad 

brings tae Clenum4sra Uutes into contact with strata much 

higher tau the Third "ilate. 	1, f )  Z›)  ead vosk!ibly 

4 are pre:pant or the isthmus, T.:.3 reching its ;e,Aximum 

thickness of i2 feet on the 4)romoutory of Doormen. 

is dapliLeted south o Uggool b4 a strike fault. 

North and et of UEgol the Second Slate is exposed 

in the north lii4b an6 core 	the 4wee1rea SIYflC 	Le 

is an extensive coarse cougloacrute in the 41idle of the 

Slate. Fossils are pleatiful just north of Aggool. 	ere 

is complex faulting in this region)  aae. WAS nor 	fault 

exhibiting large aLialunsides is continuously exdoeed 

as a atoop cliff.  
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la tac &111111 outlier of Dooaghtry the nearly- 

horizontal 1:mez2rea Grits are re: faalted. The tpd ar- 

=co of T.B.'s I uxd 2 La unusual)  and they spear to be 

less welded than elsewhert. There is ma isc)lated 

posure of T.B.1 which has, eddsrentli been brau.6ht ud inside 

a qusdriiateral of faults. Oa the coast several inter- 

ealetias of slaty anC silty beds are exdozeds  aad T.B.l is 

seea to rest dirctly on tie Cleaumzera Ltes, with no inter- 
val-tin,: sone or flags. 

Along the Marse of the Bananakee aiver, wnl4h enters 

Vie sea at Uggoolp the Uweeirea rits did gently southwards)  

and their outcrop is coaidlicated by tear and Article faulting. 

T.B.3 is coaiaately concealed 14 one ztrike 	an0 

is dudlie.ated by another. 	Between the Bunsaakee iver and 

Ought' Craggy a large area of Grit is hidden benea h glacial 

drift. 

otrike fault with „„ considerable downthrxo to t:cie 

soh ri.41.12 	nL:r 44po1 tc the corrie of Latipore, 11ti is 

displaced. b} severel tear felt. The fa-Llt iane is well 

exdosed at DauEh Bellawaum, w4eve it brings the 'first and 

3eco,nd alates into contact. Near the simmit of liNimmaana 

the Third 5,124ite is exi.osed on a dip siode, waich gives it 
an irregular outcrop. The Third Slats is also ;present on 

the crag a hill of Knoekslaas, between !!:weeirea aad Uggool. 

On the great nort.b.fcing scarp which eliminates in 
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Oughty Craggy, the strata dip to the south at angles up 

to 36 degrees. 	1, 114 aad 3 are exposed, seAkruted 

thielt-Oehoied grits withouta4 important conglomerates 

(except the conglowerate stich fills an erosion ci-1,1:1-41el in 

T.B.3 near °lighty Crag-). T..4 is absent, as it is 

alorw tAe whole length of this limb of Una 

In contrist t..4 their darubility on lower ground, the taff 

bed4 readily saecii.th tb frost weathering at digh altitudes;  

and on a Laoderate slope the(mAy be ropmsented bi a 

lily between evoslires of &zit. 

In Ltw&tore all the tuff beds (except T.E3'.4), anci the 

2irs,, and aecond Slates, are vOic in the excellent cliff 

sections. There is coasidera-o faitin, and a. dolerite 

die is. intruded into the Grits. A flagra 2,01703 i3 ,)rer=istrit 

below T.3.1, which, as elsewhere on the north lialb of the 

syncline, haz a carious nodular appearance, arma conthins 

lumps of volcanic zAss. 

East of luguore the J.has of the western Maum faait 

is eroded into a smooth gte cliff nearly 1Z feet nigh. 

The material of T.B's 2 aild 2 is gaered out slang the 

fault-plans to prodace the "intrasive felsite" mentioned in 

the Irish Geological Survey eioir (1376, p.60); the 

phenomenon is repeated iu waay other fa...tia, The western 

m Fa;..1t, a Lear faAlt uith a horizontal tnrow of cane alld 

varter miles, brings tare Glonummora 31z-i.es into contact 
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vita ez,raLaalve El First and.'.e.cond ..i.late s (which here 

are 4:71614441.1.4 	Betiteen t lik,,atern. and eazufarn 

Faults there are mew isse11 dislocations, hat 7.13. 1, 2, 

and 3 are coatirAuously present in 	Cliffs south of 

tloolo.Lch.. The et.c.starn !Lavas FaLt ia a vertical tear fault, 

with a ho lzoatai throw of shoat tei, 14 a sails. 

in the Bert Creasa - Bei Gars ssouz...tain bloo4 the t:iips 

are all to tne south. T•il.'s 19  2, and 3 :tre contialousi,y 

(wooed in the cliffs east of Ban Crease% each are sereettalke 

affec•Ledby rig:at-handed tear _fauIta• The it ti,ad Sewed 

aiateg are airaorcalIi ttic., ad ar• asrxied into dtea.) Wii141114" 

Th4 Third ataiAi is abee.4. T.B.6 fa on4 	0,46.4.1ar 
fragments insiunkoed materiel on the riAge between Bea Creagan 

and Ben Gorm9  but it is omplete further to We enot. 

The 	:Ae Bea Go= is coz)osed of Uilvaried grits aai tn.= 

rare cor4eloizerates. 

Za the core of the liweelrea Vacliati, between ..,.:4eviires 

and Pia -...oJga t  the strata pitch easwurds& ;; to 	(144,;rees. 

Timb . 1.#1a Faults sAin U744 sillalinal axis froia Fin Lough to 

tae south si.‘.e of 	 north-eat of Leenane. 

(d) is.atho.;444.7. 
The 	.f the ..!mgelrca 	are, to. 

rey-brtiii o' rer4Ll.sa-bmwz... oa. a weathered sArface; afrec:i 

s-irf',cs is often, a pale buff or grecnish. 	iii. a 



represeatative set. or 14 grit apecimehs, the diameters et 

individual trains ere seen to vary from ,,:).01 to 0.04 of au 

inch. in certain areas, notanki ncv D6o,4htry and in the 

strata at the base o1 the Series, find flaggi Z.446.0 

arc coma= (late 14). Thus th ori 	 'enaceous seLfi- 

:4ents of the: - Itceiret,,,  Grits reAgeAftvw 7av,g1  taro 
to silt. 

the microscope tile oDisi)orient grains .5,-1re at_e 
to IA anzillw and sub-angalar, and never ailow tau roundod 

edges chracteristic tat desert sand grsias. 	dau1a4alt 

miaeral is cart*, which makes tii) 60 to 0 per cent of the 

froilis:A4 stn strain estinction, and 

evidence that a certain amount of mvrystallisetion hue 

tel4en 	is Asovided hi the scall-imerlocicial6 usturo of 

tae graias. Folsral  chiefly olizociase and. olLiesi.47,e)  
are preseut in lesser quantities, never exceete.i.J. 1a.r 
CW.11, of the roc. They occur in all stags* of alteration 

to ci6i./ alinorals, but the maority are awash, 	uti4i so. 

.,;t1.r.r-Ithen-.2 and 4arr (190) noticed the fresh reisparea eG,  

be.Lievc 	their PretiexAce indlcated arid conditions or 

iioweveri he an4 valid conclusion to 4e 

drusa fvoil 	evdez.ice la that daring erosion, trwe- 

pta, 	sedieLttion t1 e 	of weathering on 

the fs1ajr 	u cas11. This result might equaloy have 

been achieved by very raid zschanal erosion and de- 



potion, 	.14,UcioJtL tIzaf (1.1441.1c(ti 

In tao preseat 	,Lt is 4iOusisikared 4%,!4at the l=tter ex- 

Asaation is coi'rci.. 

eozipozients of the &I:it incl3de 	i1i rrameta 

or metamorphic roc4c.s'  amonz 4hiQh c fiLe-gr%laed quartsite 

ia *special:4 co.u,a4L. 	2ilicas oLmuaeoviLe gneiss' biotite 

schist' slate, aad 4aEwer Lre et:casicuaily 	Lars 

flzuccs 

 

Qt masc -..t,t ,.r(e not ancommw.. 

i,heat uattLvi;,...,ls occur at all levels i the grit. 

Thar are also two other co:Istituents whIc14 only exist 

etefax.itog horii.o.1. 	I he eart rrai,me:4t:o o f tuff I  

and magnetite (in quantatw). 	- 4o not 

aor it vel hiah aLlove T.15.414" but 

ia Vie boas aircctly ab,alt eaca tuff bed. 

grains often emphasise the current-bedding 

(Plate 1,5;. Since the tuff frazuents are 

*Lour bezieath 

--a c3acoAratoCi 

21azustite 

in the grit 

similar t- the anOerliiag tuff buds'  Waich also co41441 

quantities of magnetite'  it io coacludea tat the tuff beds 

uni:lew*ut a certsia amount ,Jf local erosion Circet4 after 

acv)sltion, tIlus ool,,tributiag tuff and magixitite aetritas 

to the audialents. in fact, the uper s,rfce of tuft 

bod i& freq4ently seen to be•oroaed. 

The LlatriX of the 4iyitt5i utrta 1,5 very subordinate 

to the grit 1>articies theaselvo ;  seldom crtaing m:ore 

than 10 per cent of the roc. it consist* in the min  of 
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Smaller fruments of the same material, but oscasionally 

it is chloritic, or a sitlimer•aggre6ate of si,xicite mixed 

with carbonates. 

In a few areas, notably on the plateau-like summit 

of Bea Corm, the weathered suriace of the grit is studded 

with irregular U047,11.04, which way a,_tain a diameL.er of one 

inch. A thin section shows that in these nodules the 

matrix of the quartz grains is crystalline calcite* it is 

An3jkaly tit the calcite was deposited contemporaneously 

with the Lrit, bt, ince the quartz grains are much more 

widely separated irlzide the nodule than in the surroundisg 

grit, the segregation. of calcareous material probably took 

place before the rock became consolidated. Calcareous 

aegregations have already been described (Fie. da)  10) 

from arenaceous strata in the Sheefry Grits aad Glenummera 

3latee. 

The distribution of annglomerates in the ;Atuelrea 

Grits is fairly random. ribey may occur se bands up to 

3 feet tnicli4 with hundreds of boulders reaching feet 

In diameter, or as scattered patchs of s‘liall stones. 

Isolated pebbles ere often to be seen, entirely surrounded 

by grit. Conglomerates are characteristically essociat.ed 

with the aper surf ces of tuff becial  on which tAly may 

form sheets persisting for hundreds of yards elongthe 

outcrop. 



The pebb s are invariablw well-rounded, 41.(iver 

their size, au—esting that strong .4a ter action aceompanied 

their deposition (i)late 16). No Abble haz been obaerved 

to bear tae stched and polished surface characteristic of 

droikanters. 

The great ma.jority of the co glomerate 	44V0 

been derived from igneous and metamorphic roctLa. .-era aps 

the most abundant single type is a coarse red q..artx - 

orthoclase granite in which the felspar is cream or bright 

red and the quarts haa a purple tinge. This rock i4pe is 

especially common in the big conglomerate between. Funs-nog* 

and Banaglass, on the aaors of iLillary liarbour. Pruipeats 

of siliceous scaist, composed of quartz with subordinate 

plagioclase, biotite, ana muscovite, are very numerouu in the 

district east or Bundorragha. A siikilar rock ma4es up much 

of the Connemara Schists in the iae Valley region. ebblos 

of quartzite comparable to that of the Zwelve hens of 

Connemara are not XICADWAiOrto Other spas  of 4ixaaitic and 

!unit:Bose rocks occur spariog4. 

In the horizon of the t..Iff beds debbbs of tuff are 

co on. i:food-red .a.a.per is abuadai-lt. 	of siintistones 

baaaa slate, and vein quartz are ?Iv- sent in sall quantities. 

It is intercatirk;, tikiL no fragments of basic igaeo s rocA 

have been fo. 4 in tae eonglomertes. 
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:he three slate horizons in the lAtieelrea Grits ere 

litnologically 	wnsisting of alternating 'Lain 

bands of fine uartzose silt arc vex fine,grained green 

slate. The lower portion of each horizon is gene.,,,14 

unifor;ily fine-grained, but further upwards coarse grits 

appear in beds or lenses and become more end more nuherous 

until the slate has passed up into grits. This succession 

is well see :1 in the Second Slats on the ridge just norta of 

3en Gorm. 

The toe er boundary of a slate is genera 14 sharp, 

and often there are signs of whte4.&oraneous distlrbance, 

notably slumping. Thus, in the First Slate at Bunagiaes, 

the transition zone consists of strop ly slumped lenoes of 

grit and slate, on which rest two perfectly araded beds of 

typical :Airetlrea Crit (Plate 17), the only ones seen in the 

Grits, and clearly the product of the settling of two water-

borne clouds of sediment stirred up by sudden movements. 

At several places in the slates, notably in the 

Second Slate at Joi7ool, nal on Ben Lugnore, coarse conr 

gloerates are associated with the grit bands. 

(e: Sedimez kL 	 Ar4gt4rqst t44d C2figAlronri_2g484.419411.24a* 

The'...4eelrea Grits are c_u'reat-becLAIil. turo-lkdoc:At, 

Vas individual current-bed 	exceeds a tnicAdAess of two 

feat from to to bottom. -of 1.,lrc4uently waole sLreta 



Fig. 12 
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False bedding in the Mweelrea Grit, Doolough, 
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consist of unIfor 	rr,nt..ber tralxkited, Iv to* ov  

stratax. (Fig•32). 

The sizall eize of Llleada L.,1- -bo.a.g, and the per-

sistence of irAiivI%Jual strata (1=4,.1U), ".:404ta dc4)441t1 a,  

under sIbLIveo,s rather thsku  sub-aerial couditioas. 

Twnhoiei. '.i)j5s  p.Z6i.4; states: N;ross-lw,iaatud units or 

marine depoeltion have extaaaive distrib.41.10a, uad ure 

bounded b.y planes that are eaeecitia4.1i parallel. Ttie 

Losinations are inclined in various directions". This 

description ia tipplicable to 	e.:.weclrea Grit 5eries. 

If the ;,Weelrea Grits .i.ere accuilalated under anallow-

water whrine concitinJn$, Waed should displad tae other 

characteristics o' such depositio:t. The sand sraills 

be, and 4re, auLrand sub-angular. The w;.iturial saould 

be bald &.)rt..,J, as i“ fact it is, bAts  since toe sediments 

ziro cJIrse sewu sud gravel with iitule interstitial matter. 

i 41AS‘ be a$sumed that wave :y_ld carreat acti,.)n were ',::Uoag 

ough to transport and deposit coarse material, wniie taw 

wiuvio*ed out aad re.4ovod the Clad sad silt to deeper aauer. 

About halfa .i.-11* :4certh of Bel,& :ilorm is a well-exposed 

bedcing plane 1,-1 the iyits w4ich beArs large asymmetrical 

r pple-mari.s several incilcs in aikolitude and 1.5 feet 71part 

(kaate 13:. Ihe lov, axes of the ripdles r-in north-south, 

and te steep alc.e f'..;ces west. 	The waveleagth is not wore 



than ten times the atrplitade, a accordilif; to Twenhofel 

(192V) this innievtes forciation by aqueoas currents (coming 

from the east, in 1.zi1a C14#4. The sc)pp-like hollows seen 

in the photo aigat well loe dus to the action of carretits. 

321, ier sinoidal ripple-marks are occasionally seen on beCning 

planes, especially in flaggy strata. 

Whilst it is very probable that the grits were e- 

L 84allOW water, there can be no do.abt that the 

interbedded slates, with 'their fauna of braciopods, trilo-

bitem, aud i7,-,astropods, are =art= accua4ations. Their 

eUt bands 11:Jd kp.its are frciatintjwy zrned, (Plate I7) 

deaoastratine tact the water wa3 deep wog h to )ermit the 

differential settling of sediments. The absence of 

wides,)read core 0(4=cl-its 	 11C6 that the shoreline 

at a coneiderable distance. 

significant ieatare of the elates is their abrApt 

boundary with, the :i:ider.lwingrit,z.Irld the gentler upward 

passage into those above. There is male reseMbiallee to a 

L:oal eaare cycle, in that there it a sadden chahge frow 

grit deposition to mud deposition (consequent on a ennui 

sabair;ence), folio 	after an ihterval by the gradaal re-

introduction of coarse sediments as the area siltod,u... 

The association of sluApcd beda with the lower 

boundary supports the thaory of rapid subsidence, as the 

unconsolidated sediaents mast have easi - become aasU.4ble. 



Lit evidence of tnis le to be foand 04 the ridot 

botiwoun Bea Creagan aadie6,41a. .dfid soatuwards 

from Bon Greggan the First alate is crossed, and then 

abt 15C; foot of grits lead Ap to the norisam of 

.t ii'it sight the t,irr 4ed appears to IA absent, bat in-- 

vestIdatioa Si1046 	It is partiully represented by a 

breccia of aneJlar taff fraipeate, up to 2 feet in 614.1eter, 

Witt ia au aribed‘.ed ;:.atrix of grit (Plat. 	ThQ i;r4e-e-

eads sadUenly to tha east, where it is reolacedbi 

complete tar hod. A thin bail of be&ed slate resta 

direct4 on the breccia, 41-4 ands at the saao 

The breccia eau onay be accouliz,ed f3r bi postIlati4g 

an t.Nter.sive sluailo, taking ?Iwo at a time when the welded 

alreadi solid, sLed on uncansolidated said. liost 

of the tiff .;aa car-„rie away, lo;t a few broen fra6.ieute 

remains-IL Immediately agterwardz, tirter-grainad autermul. 

mod in the:area ,af dee,*er water left 'ow the slump, sod 

continued to aceamalate for u snort 	until the 

basin wu4 once more .1.,vac;k4pri. by coarse . kidisleats.. 

Uere t'ae deiJoa:iition of slate followed directly after 

J.arge-scle akumping, which was probably the req.ilt of local 

bsidence. 	rider 	is aeklaccd in section f. that tilere 

was aoveent along or nalx the 1!aau Fault zone daring sedi-

mentation, and the s:absicoe and slappillg probabZi res1,11tod 

from this, as t elute is not rei)rose:4ted elseuhere. 



34), 

lirecoigte fr. 

Angalar fra4,:welites Qi tuff (wvathamd 

wbite), set in a watrix of .mbeddea srit. 

At 40.  

A cliff 	t40   	lAisiarea f3r'.ø 	 

Flagtv grits. 





Figure 13 suariarises the depositional rhythm of 

elate and grit. The area must nave ''.en subsiding Lently 

all the time, to allow the accuz.ilutio% of grits under 

continuously snallow-water condit4on..2. At Litervals the 

rate of subsidence sudde_ . increased the shoreline receded) 

and only fiae-grained maeerial was la;.d down in the deer 

letter. Gradually the CO:Cafil aedilsets spread out from the 

coast, and .sallow-water conditions were restored. 

as upward transition froa be Glenummera :1.1adas 

throueh flaLs into 	Grits is drobe.bl; cue, not 

to regional udlift aloe, bat also to the zredunl advance 

of coarse sediments into the area e4 the onset of the new 

of erosin. 'rho water of the Gleausraere Slate 54a 

was of oonsitlel-able de  An, ar.c thus the advItnce of the bwits 

was sloe, and the passage thr.-.1gh the flags Very gentle. 

i'late 20 illustrs.tes the suit below T.B.1 south of 

oolough. 

Some indication of the .-ictusl de)th of wvteS d Aring 

the Lvit-depositing stow of the Amelrea Grit sea rosy be 

ulued 4 considering the effect of the tuff beds on sedi- 

r entation. In north-west Dooaghtry T.B.1, 35 feet thioc, 

refits on flaggy slate (the first stage in the passage of 

the Glen sera Olutes into thc Vweelres Grits), and underlies 

nori44il false-bedLed grit with thin pebble bands. The tuff 

bed was deposited in an exceediag4 short time, partake in 
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Diagram illustrating  subsidence during  the 

sedimentation of the Mweelrea Grit. 
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saly a tow hours (Ctx:!Adial  3iiver,) $ aid 	arent that 

t 	di egirtglationOf t aea, ttto 	3reat re- 
placed a Leriticmarine ViZ' 	c ittoral to1•4;. 

Ind -/d at ot.her localities •411c 	rut 
com;.11eite1, aa the up:i4at sJrface of T.D.1 ia ottea arodo4 
ntoets ar4.  irrojularitics, wad coarse colviaomerates 

coataininz tut' pebbles rest on it. 
The laying dovn of the hir tuff beast  ea„›eciall,y 

T.Bla2 1W 3, *hose averaze ttlickae3S413 are 4 feet aud 
feet respective:1,y, at. have calsed witLdrawal of tha sea 
over a. aide arc,a. 	Triallow-wItor zrit dep.osition leas re- 
placed kr intarle erosion of tho pper rfaces of these 

tuff ,‘:4rfls, on 'ohich ware loft rkoc'mtts of ccp7trse 
lomemten full of taff pebbles. 

ei:ittor of 1. il ast of Ougtaty Cray, at the 
point mariuld :; on the paierai ZOOLogical mad, the thicese 
of 7.7%3-1 ulddenly reduced from a0 to 20 feet, while 
that of the overVing conglomerate swells from 3 to 60 feet. 
(P1-9'.14). 

The pebbles in trio swollen conn*loxeroite reach a 
diameter of 2 feet. Evidently this is an erosion channel 
recIrding the dOWTIcItting of powerfil stream. 

7r-tin unlikely 'ant dovancuttin - 	11.).ve taken 

place more then a few feet below sea level., and so it mai 
be ot-rIcluded that the de2osition of 80 feet of tuff built 

U? the sea or until it reached a height of about 60 feet 
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above sea level. l oLiar words, the grit-depositing 

sea iato which it eJcaa have been little more than 2L.; 

feet deep. 

it is neceseary topeattalate sub-aerial ex sion for 

this Artic4lar channel, since the welded tuff in waica it 

was excavated was already a hard rock. (Chapter Seven). 

At Bunaglass, ooaghtry, and east of Bandorrkha trans-

gres.3ive ieticIar cohglomera-t..es mar4 the sitob of other 

erosion 0,49.1v:els, bat since the' were c,it la usconsolidatea 

sediments - sands - the, were not nocesz:ari.4 samerial. 

Lievertheless)  they ii.C.iczzte shallow water. 	4-14te 14 

illustrates such a channel, 44t in fla6s aau filled wita 

coarse kxkl.t.. 
Tao welding of the tuffs is direct evice,-Ice that the 

water into which they fell was Shallow, for they could 

hardly have become welded IS they were completely submert;ed. 

la fact, the weliaLg of T.B.l is losti intense between 
Ought; Crag gy and Dooaghtry, and it is Atobaole that tam 

water was deelAir in this rsgiAl than elsewhere, at the limm. 

The erosion of the upper surface is characteristic 

of 	1, 2, 3, 4, an 4. It is therefore very 

that such. erosio;-.1 is thc n;s.ilt of acolation or tag 

tuff bed until it is above sea level, cad not due to in-

cidental uplift. 
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avid 1 tit of 

mactt 	str°.acturss indicates coati 
	e 

subaiak; 	d.iring vhigh coarse sands and Eraveus wore 

laid uowu la a very shahs* sea that seldom excwided a 

deAa of about W testi  and was subecu to stroAg currents. 

At taree staes in the accumulation of t,'e. f.weelrea Grits 

tnere was suddeu regional subsidence, which caused a 

recession of tae anoreliue sna toe deposition of cloy and 

silt in 4eei4 water, until coarse sediments 	si?read 

out over tie area from t' .e 

(f) Stratigriv4Y. 

The essenti 1 stratigrapiky of the 1,1weeirea Grits 

is summarised in F ..1.;4t  azzt to a wore detailed diAgram$  

Fig.161  whir ft Shows tAe changes in the thicknoszes of Exits, 

slates aad conglomerates aio thelr outcros. It Est 

smililasised that the ihteridretatiou given in the 41lowing 

pages is Laaed 0;1 the reeagnitiaa of 	1, 2$  4$  and -6 

as time d'iu that ars sontimeae threAgiout the are  that 

W42 	-ithout them the correIstion of tae 61cite 

horizons would have beea well-nigh imossible. 

aeforence to the inset iu Fig.I6 will Sao* thet the 

most obvious facies change is iu the slates, which are 

abeeAt fry the iludorraila 	on tche south, but reach 

a covbined thickness of 1$6Ckw feet near Oughti aza and 
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ifielrea on the north. 

in tne soxth the First 'Iate i4,pears as a Ulla wedge 

lying eonformabli between coarse zrits weat of Bundorraghs. 

It thickens rapidly westward,and -also northwark.s, where it 

is re?eated by a strike fault. At Lunaglass J,t is nearly 

00 feet tick, but, a short way beyond, it is. truhcai.ed 4i 

the tear fault of lower Killary ikarbour, and is not seen 

again ola the south of e witelrea 

Two ailes t,.4 the north-west the First :a '%.e riappears 

besi6e the aunanakes liver, north of Jagool, waere 

O42 e boundary is faulted) it is at lealato W).) f4e4c. 

Ii4stwards it thins alightly to a point north of Ben lugmore, 

where it is suddenli reduced to a thickness of 2W feet by 

the later-a/passage of its uwer portion into grits. Ihis 

diminished thickness is maintained as far as the eastern 

ea Fault. LudCer 	on creasing the fault, the First 

tnickons to U00 feet, after Which it thins golit4 assooarda 

to the boundary of the area. 

The outcro? and thickness of the atitcQua -;;late are 

closely similar to the of the Firsti however, its upper 

portion is tYPiSal4 ;sore gritty. The Third slate is 0114 

foundin the north-west of the area, and it probably consists 

of a OTic of leases at about the saws horizon. 

In samalari, 	iztes are only slightly developed on 
the south, but are important on the north, of the s,ylaclino. 



th di - aut 	trala 4ave been 

uvt.,Irimild to tias vc 	a taLt t4eir tris 

ti8a L.41. .4*QuefltoO.eir4ori- 

soatal 	taavaore grcat4 distorted, 

but for oouveni4ut 1,-cfw-a:s. it 1lLto Lvell we 

to 1444.1.15= 	c.i.uss.:4 	:voliaiislit to tits 

Gstologiasi,)s. 
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They reacn =axial= in the north-weatt  and are'autirely 

absent in the south-oast. T1144i Ailg,; laterally into icrAs; 

in factl  the slates of -Ube ciorth liMb of the Ayncline are 

equivalent to a tsalier thickness 	zrit on the sio,.t4. 

This facie 	riation la in itself enohgn to imeigest 

that the sediments were (ierived from a land maaa to the 

Mouth or south-east, the coarse mawrislahaviza';;;‘44.1 de-

posited near the shore. Airtherore, the strata near 

04ghty Craga are half as thick. -*Gala us their equiveleat 

at Bundorragha. Blow OughtiY ermalir ToBai is  470041,-14 

from T.a.1 br 2,200 foot of strata, Wallet at Bulikicrragaa 
the same toff bode are only 14Q) feet ai)art. Sinee both 

T.13,1 and 7.3.5 fell into shallow water, it follows that 

the extra thickness on the north rs*;vesents i.,;router 

04baldence there. 

It la fact a a 	4Aj 1-X0 Lhe aohth-easr„ of tne 

area, sad sabsidenos increased. nort-weaoaLirda, all the sedip. 

aunts ahould chahae their character when f011owed from soath 

to north. The strata underlilhg T.D.1 provide 4aeful 

evidence. At Bundorraghas T.141 rests on 4W feet of •ritel 

and '0.0 feet of,flsgal  which interve;..e "Iei.Weeri it aod the 

Glonammera 3lates. At Ouilty craggy Ti.B.1 and the 314tee 

are aadaravd by ol4y 200 feet of flags, while at Doo44htry 

their place is taken by aboxt 30 feet of Maga slate. 

?at T.Sol is a ti dlousi and it followo t,hat when grit- 
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de;)ositing apratlitimailitriVia1441 at bun4orr,44u1 	were 

being laid down at Oughty Craggy )  and silty mud at Dooaghtgy. 

(rig.14i). This4dirset evide:Ale that these sediments were 

derived from a :lurid mass to the so,'.th or so_ztii-est. Also, 

the lower boundaxv of the .12weelrea Grits is son to be 

dischronous)  aad litholoics1 onli. 

On tracing the conclamerate- (excluding the maxiviii 

erosion channel dei.)o:;its) northwards )  they are foJa.d to 

deereLse in abundanek; ,and coarseness. The cau1;0,  is 

especially noticeable in the Fable beds which chtracter-

isticaily overlie the tuff beds. 

In the coastal resin, of Dooaghtry flaggy beds exist 

between 17. 	and 2; a conditi. on not seen aleeteilAire 

(Plats 14). 

7he variatin in the lithology of the tuff be 

(Chapter 7) sheds 1%rther light an the tter. In the north 

T.E.1 dresents a curios nodular apyaarance oz wentherIng 

(Plate 21) 1  a condition that does, not obtain in the south. 

On the north, too, 7.11.1 is s)etimes preLent complete and 

qnr-eroded )  with green sheared material at top and bottom. 

The 1er surfnce is nlways eroded in thP solth. Many 

AibUes ot tuff are fold in the cor4orneraten overlying the 

northern nodular T.B.1 )  blt none of the pebbIms are thou-

selves nodllar)  reseAbling rather the uniformly welded tuff 

on the south of the ejncline. 	is probable that tei aave 
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been rL 	northw&rds for roue distabce. 
is sigr.ificant that the thins-se;. 

is ?resent on the s)_ita of the ainclii.e, but it is absent 

the north. 	In the extrazso.-thest, xx"L:34-euarrilibha, it 
appers to mere with T.B.3, probaalw liecause ia this direction 
subsidence was sJizqt uad ao $edia.ehts were deosited lathe 
interval, between the acea:aulation of the two tuff beds. 

If we look to taa south, beo'ond 	 .larbour, for 
possible soiree of tleue 	vrdoviciaaSeulaeiLts, wo find 
in Lae Conaemara .;c1hizts a high-grade mataisorphic ragion, 

ated from the Aymara& Grits by the Arm:404u grits of 

Leaunne and lloaroe. As stated in section it., the astamoramic 
pebbled in the :oseelrea Gritz can all be matched with tue 
roc.cd of Coratet'utlizit  while the 08.1...dstone, black shale, mud 
4iasier pebbles are similar to the charts and other 4ealmenta 
of Arsuigien ai;e so-Lta oi 	.1arbo.r. 

Tie conclusion tobe ‘..r...wa fraa the for 	evIdeaca 
is L3e, the kweelrea rits can ist of tic sediaants derivold 
fro4 the aroaiva of the Con.hatuara Schists. Attu:, Q.. naar4 
Ars:1181aa rocas, d/rinc a prolonLed, period of cr4stal 	iL 

in leaio4 the ConzAkalta chists Were uplittsa and the countgi 
to the ilorth subsided. i zgL 	 ó.$ • coastline 
1.a to the south of the present line of Tillari Larbor, 
receding southwards in slate - depositing tines u ai.kva4.cing 
northwards after the accumulation of each tuff bed. 
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in -i e north the ?revailia6 carrouts came from 

tie east and nortl-ez:st; 	iron the east aud 

soath-east. 2rdbedli the 	 errant why a io shore 

one from the E4N.L., 	t4w:.1,mis the land was increasingly 

affected, by the inflax of as.ter ial from the soatho-eust. The 

only iAoortant occurrence of ripple-ralrss, that in Vila 

Glenn avock valley shown in ilate Id, waz also ?rodaced hy 

a current from the east. 

The sadden facies c;Iani.A.  in slatea end ,6rits as the 

Laos Faalts are crossed has ,41readi been meationed iu .lis 

*action, 	caane*, (well shown ih Figs.16 aL4d 26, anc; in 

the funeral geolok,--icai ma?), actually takes ?lace at the 

eastern of the two main faits. On ta6 west the First and 
second slates are on1' a third of thtir normal thick: Ass, 

but on tae east taey z.re slightly swollen close to the fault,  
regaining their normal tnic4uess 	the a endavocii".14i. 

1n fact, the) zone of facios-cnan,Le extends as far to the 

west as Bon Lazuort, where the slates saddsnly diminish in 

thickness key 4,roosing laterally into exits. 	La 1:•ot.1 ,:autes 

It i s Lae „47,,,,er portion t4at is re?laced tLt ;alt, 
au. •s Is 	inconforaity, and the a??areht exolanation 

is that zrit-depositing conditions reached the area west of 

the east ,,,sam Faalt before exteadini; over the rent of the 

roziJu. 	a slbwari:le riLtze, wit.:e:,ini„6 to the south, 

existed there 	2.6,; the c: es. hottotii was earl raised to the 
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level at which waves aria currents carried a4sw the fine- 

grained-maerial. 	deeper viatdai' 	411.1144' side too.. 

lonzer to silt up. 

Siace the eastern boandery of the postulated rides 

is sharp, and coincides with a large owz f41-tp, 	not 

improbable that tAs houhOary wus the scarp of.  a sall con.. 

tesporeri fault, with a downthrow to the east. 	 i.*a se 

would be no more than a steep slope, as the fa=ilted 

meats were uncolIsolidated. 	o tae east oi' the eastern 

• Fault, fingers of grit penetrate a Short distance into 

the econd Slate; these may represent toporay advances 

of grit from the rike into deeper water. 

Aa alternative explanaLian is that the area betweea 

• ,i.,gwore and Loa Crcb an. 	a ple;ltifal sukply of 

CO I  se sedimoats irou: 	104prva.it and persistent river to 

the so4th-east. TA41 ai.o4t a u,dea sUbeidence, cioiasfo 

grit& adeat invade 'Lis area .dere rapii;lw than they would 

eater the sarrounell!..z rq4jaa. 

(I .3tructure. 

.4:he i.;weeirez.1 Grits ail' foluek.i 	weal. 

syncline, that pitches at less than 1Q 6446;rei:s to the 

• suespeet dLp, of ak; deiire‘4) 4%-.16 recorded near 

A.due olser r,i-as of $.'e. orris the strata 

JAZ% 01:tidal lAiara4 vcirt=rals uit4 lsoclinnl iolos, bat it seems 



Fig. 18 	\ 	Pattern of tear faulting  in the 

Mwcelrea Grits 
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that this massive grit fOratata tati resisted auch'intense 

folding bi riding tip over the incompetent Glenummera 

whose 4unction with the Grits Is frequen4i seared aad 

coutrted (1444. 

The massive Grits have responded to tecto• stress 

br fracturing, and hence a large number ofAtults have been 

mapped (Fig.I7). In the field tie d are easi4 distinguished 

where they displace prominent marker beds - tuffs, slates, 

and conglomerates - aad the fault zones are (fte eroded into 

a steep gully. (One such, l'oust south of 

chasm IC feet wide and 1O> feet deep). Hard  oi_the 1aLt 

planes are little core tdaa a crac between the opposing walls 

of rock. At the '  the point where the western LIS= Fault eaters 

011ary iarbor, there is en4 a 4- tout Boris of Lrecciation 

to record the one-and-a-quarter mile displaceallt. Sl2 ckest.. 

sides are ottmigel,/ absent frozi the older fadlt plkwest bat 

are present on the plane of a more raceat nor 	fault that 

cuts across all the. fitrIctares north...east et Uggool. 

is sometimes fond in the fault  faz.Ut planes, but other tipes of 

miner'isation are abseil. 

Reference to Fig.17 will daow that there exists a well-

defined sjatem of left-handed tear faults ring  

with a compleuleatari develo2alent of strike...faulting 

at right angles to them. he tear fad its oAen displace the 

strike faults;  '1.r.‘. -7„; have beea initiated rather later in 

the folding. 
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There are 3 major Wt.-handed tear faults, 2 of 

which lie roughly parallel to each other between Doolough 

and Lesnane, and continue S.S.E. into the ;i4vam Valley. 

They were nailed tae 4aam Faults by the Geological ;;arvey of 

Ireland (1376). Aptween taex taej case a displaceiaeut of 

nearly 1.7 miles, of which the western fault A-'ovides l. 
miles. At on point near naryilarbour, horizontal 

slic4ensides were observed on the vertical fault plane. 

The other alior tezar fault raas u tile iow.er part of 

iUarj Jarbour, and cuts across the peninsula south of 
44001. Another branch lies „ust south of Dooneen. The 

total dipplacezent is more than 2 miles. 

of the na:zerous small tour faults, it .may be said 

that, the maoritiy raa in a more aortherly direction than 

the 3 large faults alrea4 desoribed. They may, parna?a, 

be interpreted as the fracture cleavage associated with the 

large faults, such as would be expected in inflexible strata 

(Fig. 1$) 

it;ast of the 	Faults several of the small tear 

faults have a right-handed alaviacoment, while der. waintalaikkg 

the 	tread. The tear fault planes are all 414ore or 

less vertical. 

The strike faA.ts dip steeply in slost cases, and may 

be either nornal or reversed, with a downthrow to south or 

north. Their shatter zones are generally narrow. In the 

east of the area strike faaltiag is aegligible, but westwards 
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it increases in importance. 	. lame eteep uorigal fault, 

dowathrow to the south of 30c) feet (decreasiag west- 

wards, 	fram La.graore past ;.1weeirea until it cute out 

is the second Slate near Uggool. lioar Lou6a Bellawaum the 

adjoining strata are bent in a maraaart7-tat indicates vertical 

meveuent. The faalt is several times displaced bj tear faults. 

A sicular but vertical fault, dowathrowing 	feet 	to 

tie south, eaters LLLar Larbour sauta-east of Buailziaaa. 

;.2a.ea'a.1L' and 	Funaaoge there is another, with a 

eiawat'arow to the north. In the district around Ugeool the 

strike faults are numerous and caalplicated (Fig.20b), dawn' 

throwing to both north and south and entire)." colIcea1l4g 

T.B., except at Dooaeen. 

;aa aaall outlier ot Cirit at DooagAtr.; is aleuded 

the south bi a strike fault, aud is out bd u.laerous aufler 

strike and tear faults. The strata are alainly flat-414gs  

aud it Lae! be that the abundant faalta represeht the reaction 

of the Grit to crumpling in hip Gleaummera Slatea beneath. 

The relative abandance of faalts in the north-western 

district ma" be a reflection of the presence of taick alaase, 

allowing increased flexiaL: of tie foraatian as a whole, and 

readier fracturing of the diQinished zrite. 

Thrust faults are very rare...Torth of Bea t.:real 

ie repeated bd a &all thrust which dips Boath at 6C) 

dazrees, ad is direct" related to te 
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ast of Ben Lu oyre *44 	ly a *414444 at eaoat 
	

61" 9.1.146 

t can only oe aukpe 	a t:ipo4iraphlael exproatiion. 

Ala slie4eneides on 	;Jan* of the "thrast dezAoastrate 

;Crow the nor4.:a. 
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LL. A OliDOVICIal vrawAuac AW44.3. 

ta; .lutift.w4c1A41.a. 

Dei)osits of tiff have been foand in w4cii of the 3 

Ordovician formations of ..;.- rrisk. Those in tae 	efrI 

Grits were first reeord,d by the Officers of the Geological 

'Jurvey of ireld, w:io believed that they were intrusive 

dyii.es of anasaal 	likinean, in the L',4uloir of 

1L76, several times describes one or another of them as 

"a massive intrusive rib)  in dlaces ii4e a felstone, in 

others le a grit.' EAride:Atly he could not reconcile the 

fine-grained too and the Qom-go* -grained bot' Q of the tuff 

bed. 

The 3 tAff beds in the Glenamalera'.:Uates were first 

discovered in 19.41-52. They closely vo-s.cmble arose in the 

34eeiri Grits. The alvearance of the i) 4tweeiree tuff baus 

is totally different. Lolly (1840) described them as 

quartz-porAinr (Vices. Hull (1374) augGestsa they were 

lava flows, caoded with voleic asi, 	it was not tilu 

1951-.52 that they were rt.co„.„nised as taffa. 

The Silurian strata do not appear to contain tuffs. 

The abundant exposars of tuff in the iiefry Grits 

cannot be correlated with certainty, bat it is i)robable taat 

they belong to 8 distinct tuff beuo. Each of these, 
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OF THE MWEELREA TUFF BEDS 

Fig. 21 
DIAGRAM SHEWING THE VARIATIONS IN THICKNESS  
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(and T.B.'s 4, 6, 6, fold 7 ia rlicJlar), mast have 

originally covered a very are area. Ihe thickest tuff 

bed (T.43.7, attains a waximiLlt of 12) feeti the tnianest 

(T.13.1) a maxloum of 10 feet. 	ides tae d graded tufts)  

several impersistet beds of flinty fine-grained tuff have 

been wapped. The cearse-inad botto4 of the 6raded tuff 

bads Is gezeraUj agreenish-brown or yellowish-brown colour)  

while the banded and fine-grained tod eau be pale yellow, 

rey, or nearly white (Plate 22). :2-ae Sheefry tuffs 

suffered ua c 	orar,y sabaeriaI aroalon. 

Qf the tuff be ta the Gleo”Arkmera 3lates, ars thin 

dust tuffs, but the bed on the Shore east of Bundorragha is 

4 feet thick and well &ratted, with a green coarse taco and 

a greenisn-iivey fine-graiaed top. 

Four oftre finsMweelrea tuff buds are continuous 

throut S.d. rrisk. Reference 1..i) t.e. 1-inea map of the 

Geological Surveii of Ireland (Aest 	showo that that sx 

tend at least four or five alles t the sauth and s).44-east, 

so that the aneroded. portions 41UL cover tu all about 

square milea. The thickest bed, 	attains a siaxit4114  

of 1.2,4 feet; the taint-est, 	a MaxiaLti or 	feet 

(Flii.2.0. 	he particlas of tuff are sorted inasauch as 

porphyritic crystals of quarts and felspar becozie rather less 

abundant at the to of the bed, which (where it ui@ riot 

undergo conteliipor.: 	erosin, way be cde 	th a layer 



Plate 21. 

leaular we4theli4:ng9jj,-e.plx_gAithtz Crway. 

nat. 24. 

Qf. 

?he gaff bed Is Freded, lnd yo'anFc to 

the rti;ht. 	In the ,)hotogra*4 the c:wrik 

corse-grained base, the oazAced ud1e, arc 

the alute Cine-gralned tw, can be dietin-

g...lit:tied. 
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of green pumice and volcanic dust. 

Over much of ;3.4. Murrisk the ;.1wee1rea tuffs arc 

welded; tils.t lu, cho material .'as deposited at such a high 

tecperature that the iLdividual particles at once atilli41.4cd tee 

form a coherent roc. In the north an6 nortn-weut 

1 and 2 are less coletely welded tnn olsewnere. The tuff 

beds are reCdish-purple or brewa 	colour)  with a 

appearance)  where the, are welded; in other areas tned ere 

Lresnish or grvish-white, wAna wore litnic aearice. 

eat4tring gives them o, pinatish-white patlna. • ,.ue4 are 

traversed b;i,  wideli s„,aced vertical, g'jointe, 	ate :esult.1g 

casive bloc44,  aearanse is eabilw recognisaole in the fielo. 

(b) 

1 7417.21, 

The tided tuff beds in tee 10"X formations were 

accumuisted under marine andations, aril are ii consequence 

very similar in appearahcet  as well as in cineralogical com-

position. The p5rticles at the baie of a be may reach a 

diameter of 0.2 of au inch; upwards the averaLe size de 

creates slowly 	then core raid.ky an,tii a zone of banded 

rock, (Plate 22) com„,(.)sw5, of small crvstals and EL41.- 1116 of 

g)wilice;  is reached. Above this there are a few feet of 

flint-like rock consisting of shards and dust, an the cuff 

"owl finalli passes up into normal sediments through a roue of 
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thini-bedOed late und volcanIc 

inder the microsco?* the iowur ioorr.ion c,i the tuff 

bed is seen to coaslat wolnly or cr;yet.a4e, sktIch c..)astitatio 

about. 7 of the rocX. The watrxx la coweosed of aecoucAar,y 

olharals sn4 altemLion prod,cts. The follow1L6  table 

Famzarises thu compo-itln of the coarse 

Feleiylre 

;:.aartz 

Ltanetite 

Lfice 

sock  ?ragment 

Ratlle ) 	a)atitut  kahene 

40 - 7.  

C.- 5 

- 3 

0. 

Chlorite 

EAcondary albite 

Caroonr.lto 

The porAyrit c fete'ar crystals blade orthoclase 

albite-ollsoclase tne latter being rather raore con. 

:=LIcriine an4 saaldine °Gear, bat very soarin4; 	The 

diagloclw;es are someties lo.atki. The gas2are ara never 

q41Le :Iseth, and ax4 be seen intal  stages of alteratlon to 

acaolite, sericite, and cl4j miner 



	 iebo tk:.;4#1,1717Z-144k° 

C1h9s 	frou thc,  fine-zralned 

tiv of a tAff bed (x 

The shards are seen under ordinary light. 

(b) Crystals from the coarse-gralned as 

of a tuff bed (crossed nico1s1  x 16). 

Note the decejlic fele,x1rs, a2 	go 
corroded civetale of -Aarta. 





The 10410 q464,4 	k,eitera 	occiAr 	the 

lowest few feet oi the Owl. '.1J,e4 ars uharactoristioaliy 

corro,f,od, the (,),itilaus: CA-  each cryatal being smoothed arid 

ro.wavd, s14 brsh 1444i wira thei4 i 	btioll ba,41..4a4ts 

skid hollows. 

.46natit is ;..,14w4da Alua 	A 4A4611) 	tUsa, ollosu 

as ictiomoi4J4iu crysi.uis. 11A 40W6 Lain sections it is 

ill' altered to c;Aloriti4. Ta‘ alAsoovitat aad radtitla 

4640ra1.14 oar*Ki exLi;,4sive ai-oaratioh. .vaniceoas 

MUSS alx, i4aces of fins-irilAfLi quartzit4 	.y tag bulA, 

of ths inoladed 	fra4„;iie:4,s. 

Calorite is ioatohily distributed throw4;;4 the urix$  

of which it is sowetL,us tau „xincipal constivaerit. 

rill twiny crystells 	se‘ondary albite are 	friii kW 

a 	f.0 't,t gat aaroas criatais 	4„aatrix 

't otiler4ZCC3 tUe, feisdar 44:tars Lo be fillinz 

cavities bstwe 	ecristalai  o-4. even reo)lacini5; otter ar,istala. 

In t'he latter Cuc4 lt is ua' 	accoi4panied b clorlt,e. 

roe caiboaatal  waidb sera to be isoLi-6.4 	ib 

drwoliat, in variabis ciaal4t.Lv 	the atrix 

elspara. 

ined upper ,part 4r ULOs t-41.1 bods often 

contaia4 	g.14184y Ls which iisatnev white 14 Laa 

Tas .hding (i4late i4a) is caussa by the weataering of thin 

14yers of aiigutAy diffurent grainm.sisei It is only noticeable 



in T.Bis 3 and 4. '21:1s b41k of the fine-grained 4laterial 

is coavosed of shards 	cast, with sail crystia 4is 

quartz and. felspar. The Saar(s are seldom dietin&iisaable 

ander crossed cola, au tae whole graaadmasa is usually re-

crvatailivild into sall 447raaalar cristals of felspar (fli;a23a). 

The shard have not been flattened to any appreciaale exteut. 

a. Zuffs iu t,4i44e4rika_grAlts. 

In the rigid tile 6 ...weelres tuff be 	easily be 

mistaken for reairkably unitOrm flows of rhyolita)  contaialug 

porphyritie crystals of quartz aad felspar. At saw* local-

ities they are apparently flow-danded. In the Mouth limb 

of the Mweelrea Syncline tneir upper surfaces must hive been 

eroded slunet4i ater dedosition, since the rfaces are 

irragAlar and overlain b coarse conElowerates contaiDiag 

pebbles of prcciseli iai1r wAei'ial. it is taerefore 

necessary to estaliali Laat thc Ere in fact tafist  and not 

flaws of lava. 

Samples were tun at 6 - foot intcivais across T.B.2 

a4c1r aandorraghaf  aad across :i3.3 below k;aiinty Craii44. 

Jucier the microscope the rock was found to consist of 

cr‘stals of quartz erit3 felsr, set La a matrix of shards 

of volcanac glass (,ailic'z coiztitated up to 4.4. of the Loc. 

The rest of the El-.ntriz: was volcanic dust. 	In T.S..2$ 



T.B.3, Mweelrea Grits 

Bundorragha 

X 40 

Pectinate, partly 
replaced by calcite 

T.B.7 	Sheefry Grits 
Doolough 

X 40 

Granular 

T.B. 3 , Mweclrea Grits 

Bundorragha X 40 

Pectinate 

Fig. 22 	SECTIONS THROUGH T.B.I,  MWEELREA GRITS 
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b. Below Oughty Craggy 

Fig. 23 	RECRYSTALLISATION 	IN  
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k-to feet thiai.)Una lowest 0 rafict 0:47 tilft be4 coutalhad 

4-Jceanisaiile  	7owevimo woro rodrjo-4a11.i6o4 

wards uutili 	A. theo wore Ind:Lau:1' -diskisible. 

T.B.3 (VO 	Iiiade  •up at at 	tho 

roe,A. from toi) 	boti.ew14. humorous soicimene 	collected. 

from tae other tdia 4ado, aud lu all eaLe4. 4.44aWtt ''(#14* 

was rt4t, roorjsiallieed, or wholly uomaJosed 	sards 

were adandaat• 

3,Job a de;i4sitioa of shards (Lae braiteu walls ,)1' 

btabblea la 

 

vo1cavii glass) caa hardld rtyruseut c;;a4;:J 1144tod 

lava fl)w, b.4taiust 	41.1 co,ax.alatlo4 of pai,tleloa taut fall 

to the 	lila solid Or io-4..,r41.1 &Utte. 	it f=.70113• 

tiLat 12)e cristals ieru deoosite i lavz.eri  aud 

tkat the whole iv a deposit of tar:. 

Lassels.ca 7.4ffs 	sortie llzb of Liao vaciiae 

differ i certain i2thciQZiai eiv.ractere fro ha those 1i the 

nort%. The 341,..aum o.tteroda ax-e deber,ibed 

Betweon ..;#eoneam aud Buh4errasha all 4 u.irr bads aro 

*Arwood. Moro ielittle chan4.;* iu tag lithalocly of in- 

be‘la fr 	rd to end of this outero4), but 	ci4a6le 

t-,-*f bed eaa ofteki 	;.c;cognised laimodiately in th‘ fi.  Q 

certain caaraeterist1Q.s of cows 	and apdoaraace waieh 

perGint over great ois.w,cos. 

Ti* thletaess or e3ch taff bed f140,4ates slib4tli in 

the soath (Fig..21). 	1) 	and 3 have at, their batdas 
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a sone of zoft greuzas41 material, -.Yekich sometimes attains 

a thicig.acsa of I..; fit, (Tile bases of T.J.Is 4 4-..ind ö are 

not aeon). iJorAiritic arystnlo of felspar, Ticrtz, and 

auscovite, with occnsional toralcade, !,,re i:=tedued in a 

fine-grtined matrix of vol 	dust and chance. Grains of 

rand rind small pebbles Ire common, orc it woAid seem that 

some af t 'underlying' sediment sm.?. csuii:nt op and incorpor-

ated in this art of the 'tiff bed. ,inter toe microscope the 

feler,are are sccn tc be altering . r.4 acepolitel  silo the 

hornblende t.(; c.112rate fal4 	,he crystals of 

quartz sometimes exceed. 3.1 of an inch in dia,e1,Qr, and 

pc t;ess tile roundei?  doci.eted outline that results from 

corr-.!sion• The shard5 have recristallIsed 14 a rather iii-

deflafte pattern, oaii-wAy between ductinate (or comb- 

5x'2..4td, 20-erw;a11 1235) (Fig•lab) 4uar.1 grawlar (rig7.2:4). 
eft srem tuff is readily sheared, and haz often been 

affected by omfaciag-plane 811,) between the ratv.islve tuff bed 
and Lbe underlyinz grits. 

t o 	tuff becomes intermixed with 

patches of purplish material, andw.ta toot.tt puri?le 

flint-1.W) roca that forms the b 	of the tuff bed is 

reLched.ne roca is not i;lassy, but has a ver,-  fizie-

Eraiaen lithic ap4Jeararce. The fracture is ofterk sub-

couchoidal. In tho field the porphyritic q..a..rtams end 

fel ‘are are Aominently nisple,ed, es,declui.4n weatered 
• 

surf,:ces, to thertn aulall blebs of briLtt red6ish 
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material that are often elongated or flattened. pe,i'aliel 

to tht. heWin6. 	ere are in all tae tuff vacs si)hericau. 

Cavities filled with carbonate, w.,,ich nave the ae)peare 

of aavgd.ilas and are especial4 abundant towards tae to of 

the bed. 

4hen the purple rocs is exwained ander a mieroscoa)e, 

the 4?orphiritic crystals a:1d the matrix are seen to be dresent 

in mighli egial vantities. The mineralogical composition 

is shaparised in the fJ1lowing 

cAlstua.g. 	 esir C0-41- 

Felsar 	 8 - 40 

aarth  

agnetite 	 2 - 10 

ica  

'Iodic fragueuts 	 0 = 6 

Green doralendie 	 0 - 2 

4pidote, aireou4  apatite, rutile 	0 - 1 

itiaSpr,4. 

Glass shards 

Alat 

ecristallieed dust and shards 

Carbonatil 
Chlorite 
Jericite 

3ecs)n47,ror fols„)ar 

0 - 

o . 40 

Li 	ao 

2 



kuto A. Ailluttalsr9sraphs_44_14k_itimstarsa. 
(a) A recristaliised 	stiard irviv.t.t.dial.i. 

T.Li.31  Lon C'ega. 	rA1rar i. 	z 

e)ectinate struci.are of the shurd is 

c1flar.1,y visible. The 	CI I the row: 

is co14)osed of dust aid sta.-J.1w shards. 

(b) Aelded tli., 	BuL4orraias. 

r%)2stia“leols, 

Crastals ol latalnued 	and 

corroded q4art, wthAiawletiLes  arit 

fins 4ralue8 	of reoristallised w.lut 

shards. 

4 

(c) A fraigaseut OAvalcu 	WIT)  

wigatty (;raisliy, (crosi.GgdNio, x 

rA2e uppior .part of ther:E;ph iaef 

norwal wel4o4 tut, coutamil4; ;;rysteis at quarts, 

plaiilocasoc, hornb2endei  and m40.1stfte, -in a fins- 

ralued ztri. The lwer ;.atjt la coaracV re-

criataliised glass, contalulng a 1srae erivt4I of 

hornbisLide. 
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The felspar crystals CQZ161E'-‘, of albite-oligociase and 

orthoclase, L plawiociase beil tato more plentiful. 

..11crocline occurs sparingly. All tie felapars have altered 

in some deoyee to sericite, clay minerals, and seapolite. 

The quartz crystals are highlw corroded. The r:Aeg 

netite is usually present as idiomorphic cristals, which'  

in contradistinction to the ors, become slightly more 

abundant toward t top of the bed. 

auscovite a biotite are rarely-  found ii the tuff, 

except at the top and bottom of the bed. The crdstais are 

often distorted, and encrusted with zagctite and Chlorite. 

aornblende is of local occurrence, bat 8- sided pseudo-

morphs in chlorite alit:. '41agnetite are occasionaliy seen. 

The roc k fragments inci.dde s2all grains of quartz, quartzite, 

and occasionally slate. 
Glass shards and dust are present througn,oat the 

matrix. In some places they are so recivatalLised as to be 

unrecognisable, but, since all staa in the recrietallisatiaa 

can be seen in the various sildes, it is safe to asume that 

3441 areas of uniformly microcrdwcalline material were 

originally dust and glass. Recognisable shards are usually 

cozpoaed of perfectly clear material, but the duet coutallle 

inn=erable adnute Article of iron ore, (pro..4  hematite) 

that adpear red bi reflec. ...ed light, and i4rt the re6 

colout to the rock. 
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lh the purple flinty part of the tiff bed the shards 

have always recrystallised in the pectinate pattern (Fig.4, 

Late 24) • 	The fibres, normal to the lereth of the shsrdi 

are probably of felspar, but this 18 uncertain. The dust, 

where it is ans.recristallised, is so fine-grained as to 

appear almost glassy. 

In thin section the boundaries of the calcite-filled 

"amygdales" can be seen to to irregular, and it is possible, 

but unlikely, tha_ they are replacement, segregations of 

Calcite. This mineral sometimes. wholly replaces the glass 

of a shard (Fig.2c, V444). 

The blebs of red material, often aligned, are wore 

coarsely recrystallized than ehe rest o1 the tuff. :iome-

times tue crystallisation is sptcerulitic, resembling 

chalcedony. The bleb frequently ha& a banded appearance, 

arid is 'aUr sharply delimited from tue surrounding t4f1' . 

At. Dooneen the red lumps in the upper part of 	reach a 

diameter of :,i foot, aed are coarsely recrystallised. 	The 

rock is banded, ,d c•xltains verb large corroded cr.istais of 

quartz, exceeding 0.4 of an inch in diameter (twice as big as 

any in the tuff). 2he crystals are fract.xed, az if they 

were breaking up. It is suested that these red lumps are 

fragments of pumice that did not (a sinte6rate into tuff, so 

that the quartz crystals were preserved at their original size. 

The upper aurfaces of the tuff beds are &muds eroded 

in the soutnern outcrops. 



444_ 
too,;)  

T-ilo !wawa handle orossea a tbed 

of green audelded tiff, which c,a).st 	odalar 

welded tart ui1:h,er14.46 alasslire 
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In the north limb of the *incline the saaie tuff beds 

(wita the exception of T.B.4) are exposed. They &lie or 

easc,tially the same coAposition as their equivalents in 

tee south, but possess a number of imw features. The 

differences are especially apparent in T..1, a4d, in the 

north-west, T..2. 

Along the whole or the northern outcrop, the eeethereu 

surface of 7.B.1 Lula a nodular 4144)t'araac4) (Pia" 21). 

is only seldou that the individual noduLiz consist of a. lump 

or foreign uaterial)  and they appear rater to reflect a 

disco'atinuous structure 1. L tuff itself. In section it 

is'tuna t'aat the nodules are made o purple tuff, whereas 

the lessiesistsnt tuff between tie u is green. jnder the 

microscope the ulate particles of hematite that give the 

purple tuff its colour are seen to be absent fro u the green 

materiLa; instead, their place is taeen by finely-divided 

green cnlorite, whieh is more readily weathered. It is 

believed t'hat the nodular sLructure reflects in s,10 w4i the 

rather deeper water i:ito whicu, on this side of the aincliLle)  

the tuff undoubtedly fell, but no suestion is here offered 

as to the actual process that operated. 

In many pleer )  especially nest Oughty Craggy)  

contains Lis of hard uniform fine-grained grteaish material, 

weathering white (Fig.220, Mateo 2 )  26). They are rare 

at the bottax. of the bed, but become abAn2Ant at the top) 
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and attain a diameter of nearly a foot. :Uey ocoasionallj 

contain very large fractured quartl 	sawilar to 

those uiT.:6*U ut Dooneen, and small twintied crtisLuls of 

idiou'iorphic hornblende )  t7.:; well as taa aaual large ielspars. 

Tie zaatrix is uniformlj recrystaillsed, sol4ewaat more 

coarsely than is the enclosiag tuff. The prof:once of 

excuytionnily large q_-i!...rtz crystals, as at Doone.an, tao4 the 

lumps never disinteLrated into tuff, i 	of 

the original ?umice with the cpproxizate CO0Git:WII of the 

parent wagma. 

. la;er of eoft Ereal tuff is present at the babe of 

all the 4 tuff beds in the north J..tb of the syncline, but 

it is usually thinner than it is in the south. Below Qughtly 

Crua T.13.1 is virt.oally complete and uneroded (F1g.22d), 

and is caged by , two-foot bed of soft green ilaterlai, 

devoid of pumiceoos lullips but containing aiiproxi.00te - 	of 

hornblende, as well as quarts and feIs?ar. Apparently the 

last tuff to settle way at a temperat.„xe insufficiantity bigh 

to allow welding. Near Ought' Craggy the green colo,4c of 

this u)i)er bed of tiff is due to the presence 4S: cecondary 

granlar epidote in the dustiy matrix. 

Near Dooaghtr.:, in the ext.reme nortL-wests  the whole af 

T.3.1 is dark green in ooIour, with a stony appeara:Ice, aad ia 

softer than elsownere. it seeas to be inoomiole4ely welded. 

At one locality east of -.:ralecekoolia the lowest IC) feet 
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is a hard creen 	) comAirable 	in the Sheefry 

Grits sooth of TievuAaera. 

Between Deoaghtry and the Bunanakee River)  T.B.2 is 

greilsh-white, and frequen';4y contins glue i4 larVu like 

those in T.8.1 below Ougbty Craggy. Under the aliero6cope 
the L..lte tuff is found to consist of the usual crdstals 

of quarts)  felsAr)  and magnetite; but the :matrix is aade 

u 	of clearli distingulahable chard o and that, 	Shards 

recrystallised in the granola' ?attern that is cUaracteristic 

of the Sheefry tuff beds and the other unwelded toffs (Fig. 

.tea) . The white tuff is fair  fairl4, soft)  and often s4eared. 

In the extreme west of the Dooaghtri outlier T.12 sees to 

be thix.ing ra?idly. 

T.3's 1 and 2 so:Letimes include in their mass fragments 

of foreign ::arterial, such as grains of sand)  and debblee)  

that have obviously been derived from the underliag grits. 

Often)  when, the rest of the fine-gralhen tuff is recrystall-

ised0  shards are )reserved in the matrix aokoining a large 

fragment)  as though the hot tuffaceous material had been 

chilled at the contact )  tertliv escading recrystallisation. 

Certain lithological characters allow of the direct 

identification of each tuff bed in the field. Thus)  

invariably contains larger 7 .4(.1 more abindant gortz crystals 

than the other tuffs. T.B.'s 1, Z)  4, aid .5 can ,4sually 

be recognised 	less tangible features)  iav:iivine email 



ecallarities of colour and texture which. deksist OVQV 

considerable distances. 

(0)Ara 

Figure 1 auariaos L46 occurrence and hickneses 

of the kweelrea t4if beds. The variatins in lithoio&i 

nort4wards and westwards)  have already 'Jean discussed in 

secti4n b. :hero can be no doubt ti4rit those tuff* rnere laid 

down as continuous and uniform sheets over the woe area 

under disclssion. T.B.4 is the only excedtiont  aiic it is 

unfortunate that its original termination is not exdoeed. 

in the south, where all the tuff LJeds sIffered contesdorausous 

erosi-)n, they muat have originally boen a little thicr than 

thy are now. 

The tuff beds in the Glentimaera Slates are of aselI 

lateral extent, and °p,' that east of Bundorrag4a) lh the 

extrewe south*  la graded into coarse aim lino fractious. 

The Sheufry tuffs are exdosed ver a wi‘.;e areap and 

are often very thick.. since each tuff bed is a delp-watior 

coAea;dortansous erosio.n collC on occur as a 

re541t of sludiug, a:4 a bed is us ,11431,y complete. waere it is 

?reocat, 

The following ,able lists the observed thiCknessee of 

each of the 34eefrj  tuff -es; 



T.B.1 10 feet 50 - u 	feet. 

T.B.2 20 feet T .B.6 nil - 440 feet. 

S.B.3 15 - 25 feet T.3.7 50 - 120 feet. 

T.5.4 15 - 33 feet T.B.8 10 - 5C feet. 

incept for T.:3.71  it is not certain that the jheetry 

tuffs are continuous sheets. T.3.3, for exa:Lple;  appears 

in the field as 3 lenses at approxl=yte - the sre horizon. 

T.lit's 1 to 6 are not continuously exposed;  and;  since they 

are not lithologically distinctive;  tdleir correlation can 

beano Qore than the most probable of several alternatives. 

The puszitng manner in which SOUlti of the tuff becis 

suddealy terminate has been discissed (Chapter Four, section g). 

In five places at least, Jesz7 abrupt terminations can 

definitely be ascribed to non-deposition. Thus T.6.6;  wnen 

traced 3.S.L. for 250 yards thro4it a Waain of Ball ex- 

posures on the north shore or Clelxullia Lo4u, ?asses fro& 

a zreed bed ;X) feet thick. into 12 feet of fins-grained tuff;  

and then vaniahes altozet4er. Similar but lee& wel. ex- 

posed transitions exist in T.3.8 south of 	1.4.n Lough;  

in T.B.5 north-west of Clashcalue;  an in T.B.3 at both arias 

of the small ex-,)osire south of CregEanbaun. 

The tuff beds are concentrated is the so.lthern ex-

posurs of the Siwefry Grits;  especially between Crelbaun 

and Doolough. 	 one are exposed north of the FeenuLe 

Corvocx anticline;  arid in general the exposures of tuff 
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become patchy and incomplete northwards. it is zi‘hifieunt 

that the great 	which is tantinuous from east to west 

across the whole area is 320 test thick at lAea 	458) 

feet thick a mile 	the north east near Six i;ok;gin, and 

complC.ely absent half a xile north of that. 	,50 feet 

thick rawer Legba .ore, as similarly abseht further norta. 

It is Literesting that no volcanic rocks have berm 

recorded la 3t Levnane and Roiroe Urits, the eivalents of 

the alteiarry Grits south of "Ciliary aarboar. 

(d0 	Conditions of de 	. 

Until 1051 - 42 the weeirea tuffs were believed to be 

intrusions, or lava flows. In the faeld there 1SNO indication 

that thei are -Lars, except insofar that rhyolite flows or sacra 
extent and uniforisity would be most unusual. However, LAere 

are several phenomena which demonstrate that the Afteirea taais 

acquard the properties of coherent rock;. verw shortly after 

their deposition. 

In all areas, the 004glomer:.Ites between T.B.1 and T.b.o 

coutain pebbles of tuff, pebbles waca are e,412ecially common 

in the thick conglomerates that 	Q4 the eroded tiff be 

in the south. Their distribution (in the horizon of the tiff 

beds only) indicates that they are deraved from the contempor-

aneols erosion of the tuffs, and this surmise is coafirwed 

bi the presence of Abblas of the distinctive T.L.2 resting an 
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the surface of that tuff bed. 

Tau brecciated T.B.6 an_ the ridge south of Len Can 

has slreadi lx.ten :.auntianed(Chavter 31x, ieCt.Lva e.). 	ie 

surface aid edkee  o1  L114fraett  of z.uff are au si400t.4 and 

snarp as if the' had arty 	been bro4en. iet 

&ing aluat Lave occ..irred very soon after depositionl'and 

the tuff must have been a coherent roc:K. at 146 time. 

The west wall of the erosion channel in T.13._31  au 

0:- hty Craggy, ia quite precipitous, and exhibits traces of 

a white patina, r uwab2.ya weatbering effect. LvidaAly 

the walls of the ftrosiz)a obar_iel were stable and were ex,- 

posed t,) the eler.kents for sokne 

It is now established that in all areas except, possiblY, 

the extree north-west, the tuff consolidated art li ater 

it settled on the ground. 

14tarSialt (IC/ ) and Gilbert (18-) have described receiA 

deposits of welded tuff in New 4ealand and the United States. 

The followilc table illustrates their similarit;" to the 

.veelrea tuffs. 

"w40,roa_14XXA. 	- • —iailitivaLsAtraiciaa)% 	:;  4tifia;44,11‘ 4,t%  

Ares JJ30 s 	e . Area 40U aai. Area 	sq. 
ri. 

2. Thickness 12 to 
1.30 fist. 

3. Not comooeite. 
EcLei,  Z. s 	c,„ 

4. Shallow water 
deposit. 

Thic4ness 	Thic4ness 6Q to 
feet. 

Cooed of several aiewbera. 

,==-4.,,d1 Continental deposits. 
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(Coat'd) 

Aliti.40.a_TAff_L-7- 1741 144  -eRl%RLI.A0,  

5. .1i:welded base 	Unwelded base t few inches tilicx 
z 	4U0 feet. 

6. anweIded uiiceos 	'1:.ecomq less welded adwards. 
top (where uneroded) 

7. Cantata Lapps ofCo 	pumice luaAds end bloc s. 
pumice. 	

ri 

8. Non-porous. 

- spaced vel:tical 4ids sdc,ced vertical 4cinta. 

Tod oplaliaLL.j )vt. 	T level. 

11. lding strata art 13arcir lug a aata are 
undisturbed. 

12. Lliddle Ordovician. nalstocene 	Late Tertiary and 
Recent 

A fandammental cite of differnce between the ;4Aiiee3.ra 

tuffs sod the Lis 	and Neli Lealand tuffs, wsz the ea- 

vironaants in which they aceu4ulated 	the '1,4iee.i.re  t4iie 

been disimsited on a laad 'aurface ii4Sivii444 Or a sabslO146 

deltaic. ai%a, or shallow sea)  they would :have forued a 

posite sheet of U.if:f 15-24.00 feetkfrow top to dottuial 	hoat 

the tk.cA layer of unwelded ulaterial at. t'aii hese tir 

It is is tha46ht that. this greau unwelded lador etxuast.0 Qf t.Iff 

that, was radidli cooled as it fall. into the stalIew water,  
s:Aq crik- 	 1,v.t 

1;12, evidence caa bi found, in the field or undtr the 

oieruceode,t i:iCicat.e that the Amami t.Ifft; 	once 

porous. ;iowever, coppactin since the Ordoviciun 

Porosity 3,A. at bottoal  4Cet top. 
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4,a*,d1y fail to reduce the porosity of a tzlaes/ rock to a 

nollgible amount. 

Jid.er the microscope, the wee.Lra tuffs comdare very 

closely with the photo-microsra.dhs that illustrate the 
deacriotions of the Dishop and New 'aind tuffs. The 

recrystallisation of the shards is cb:Iracteristically pec-
tinate, except in the Jaweldea bate. 1z the fluId the tuff 

beds are similar in qpdarance to soe. oi the photographs of 

the Iiew Zealand tlfft Wwshall 

Welded tiff 7A*e believed, to be the deposits for..aed by 

'4149g_T4t1.4s,  or nglowiog avalanchee6 such as have been 

described by Lacroix (1930i Porret (1Wa4), ann Ponaer 

A nu4e_arder4l is su'ivosed to originate in the sadden 

erupti,-.rn of acidic magma very highly caned with as. As 

the 2ressure is released, the Fail  (1,y  stew') escapee; 

ano the maFma at this s174ge has been likened by Lacroix to 

milk boiling over. Gas is evolved violently and continu-

ously, aad the magma is at once converted iuto a mass of 

incandescent glass particles sApended in an ever-exa,7.41ng 

Las cloud, the particles therseIves ealittizz gas  freely. 

Such a cloud is dense end. edesdincly 	and will spread 

out and flow at a great speed dowa the gentlest of Slopes. 

In country of low relief it will cove.v a c3nsidera14.6 area. 

Lacroix believed that the ;Ijects_41-diliitelik  of :3nt.Pelee 

travelled at more than 30L) miles per hour. The temperature 

of the cloud is supposed to be in the region of 1,2W C. 



when the gas4es are exhausted, the sate 	of the 

wig will settle to the groand in a la4tr which)  in flat 

Country)  will be very uniform* If the glaaw shc,rds aad 

pumice are still hot)  they will adhere3  to au extent de-

pendiag on their teaperaturo ,and on tae prLssure of the 

ovarlyiag mate 

.Cap in brief. is Liu aa,zestsd 	or the 

taff beds. It is carious, taa,4  in nou or the 

groat s4c;ts of welded tuff 1,-;:it“. have been described, have 

say of the feeders or pies tnat supplied tae tuff bean dis- 

covered. 	(The *oided taffc of 	;.re on a com 

paratively tall scale). The aaae mast be said of the 

weeires 	Ohly 2 iaolaed expoaaree of tuffaceoas 

material have beea iound, both of them 	tue aorth-west of 

the outcrod. .:Ale is a small hummock, near Dooagatry, of 

material that closely rese:liblea T.B.1)  and is eareat 

a portion of this tuff bed that has bee: 	i‘ht Ap by a 

quadrilateral patteru of faults. The oter adoina the 

80-foot thick dolerite dyke half a mile wath-eat of 

Trawleekeekoolia. The ground is not faulted, and as the 

tuff resedoles T.i.1 (evea to the nochl)Ar weathering), it 

is suggested Vtat this fragment of tuff was carried up from 

a lowei level 6:441474 the latrusion of the dolerlte. 

Fenner (1$42), describiag the welded tuff in the Valley 

of Ten Thousand IsJokes, 	suiested that the taff wac 
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derived fro.-a a sill 	ula4pa tnat was 14truded Uan(ILL,'4 

the whole district. '4as thin crust uader tau vaLlei 

fractured iL Jan/ iilacest  tad t zoo-laden za,-;oa *Aoured 

Jd Vas fracturus into the va„..lei. 	.7411bert (1..;) arid 

Jars:1411 (1.5) anis.* $460et tnat the Qatari-al of the 

Pai94 	aLd its source in au--;eruas sedarate veAlts. 

.Liere 13 no indicatiaa taat a ,ill, 1,.rge or all, 

underlay' tae :ailiuselro Grits in 3.W.Uurrisk. A rut area 

of strata below the tuff beds is evosed, a,dtJea.44;4areat 

a':)senze of eve;4 a 6.1.hile feeder *Ade s.kzests that such 

460es .ira 4ot 04400La 

The Learest kaa*n caLtre o vulcanicity is at Louja 

afooai, se seve a k4ilvs south-east of Bundorragnal  and 

the sx)ilites thare are of trenigian age. vt :eourao4eadis  

12 milao eaat of Bundorraglial  the Aranigian st,r0..a contain 

tuf;:a and "Qantaakdorari rb,yol1tes", ad are intruded by c 

larza loose o. :Ca.:site containing iJorphirltic feis,r)ars and 

corroded cl.hartaes. A siwilar Zelsite intrusioa occurs on 

the Kilbride ?cuin$ulal  south of Tura. They wore 

de3cribed.W Gardiner and Reynolds (190V, li)12), who Con-

sidere4 that the, u‘q'e iLtruded shortly after the surround-

ing 4renigian sedizerlts were laid down. 

compositiJ)n apear s to b. quits like that oi „he 

lt viould be amaze 1,;o siJeeuloe further on the source 

of the Mwoelrea tuffs)  until they have boe. eam,aned ln east 

and south-east Murriak. Nevertheless, it la likel' 



that to weegvaildeAted movod from land to sea, ts.:A.her 

taa vice-vei's4, and it is therofore probalae 

..iuurce 	to the south or 5041.4 east. 

it has already be ,au esta'aishad (Chapter Four, 

section e) that t4e t. fa in toe aheefry Grits settled 

to the sea bottAols through deei? water, Uie larger 

sinking more radidli, so ti:at the resulting bad of 'Lift" was 

graded. 1.- her is onli one irading in the thieLess of eaca 

bed, indicating tll.a.t the supd1/ of tuff was copious, and 

that the whale operation vicL comdiated 	very short ti;,le. 

t. aliner• ioE4cal comweosition of the Sheefry tuffs is 
almost identicel with that of the Mweeires tuffs (sectiou b). 

Both were de-do:sited extremely rapidlw over great areas, and 

the two series of tuff be are of comparable taicii.nesses. 

It is sugrested thst thy had :4 common origin in ziattS 
Ax4ek,tes. If so, it is nocessary to assume that tne s.)eud 

:zomentum of c naii_stagai is such that it can car r; out 
to sea for 4 or miles (since it could hardly driginnte in 
deed water, and the kreni4an shoreline law just south of 

4illarI Harbour). If one considers the 120 feet of sedi-

went co::tained in T.B.7, it seems char taat the postulateo 

_____14114c4,,e must have been a ruehing, towering cloud;  more 

than 1,000 feet high. Such a cloud would surelw 

grout distnce seawards before all its suspended particles 
could sine into the oea. 	:owever, tie 84, 	of sediment 
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would diminish seawards, and in S.''. Uurrisk the tuff beds 

thin olt, become 2ntchy:  nnd then vanish, as they are 

traced northwards (the seaward direction in Arenigian times;. 

Part of the fine-Frained to2 of each tuff bed calat 

be formed from the iramense clouds of volcanic ash which rise 

miles into the air during theeruption of a nuee_2rdente 

(Fenner 125, Lacroix 1230). The thin bees of dIst tuff 

occnst)nally found in the Sheofry :grits A‘obably result from 

the settlin7 of smaller airborne clouds of dust and ixamice. 

It is interest in that no references could be found 

to welded tiffs or naties_gdeatu in strata older than the 

Cretaceous. The early Ordovician occurrences in S.W. 

Murrisk, therefore, are probably the first ,.)re-Cretaceous 

ones to be discovered and described. 
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Saurian rocks are only found LI the northern part 

01' 	near Cr.wbm and heur Bohan. They are 

more cowpietely exposed at the forAor place, hence their 

collective name: "the Cregganbaun 3eries". Betwoon te teo 

hamlets the rocks are buried beneath glacial drift'  but in 

all probability the sediments have been lost throh the. 

intrusion of the orvock and Znockaskeheengranite.eGt 

of Lougb Nahnitora drift again conceals the 'ilurian strata. 

T40 Silurian rocks rest discordantly upon Arenlian 

strata, but the uhcohformity is seido21 exposed in the district 

mawed. The lowest Silurian bed is a remarkable conglomerate, 

forted of larLe rounded Aibbligi and reaching 	feet in thickm. 

uess. Above it is a grei and white impure quartzite, whin:1i 

AABCOS up into a series of calcareous silty slates, that 

locally contain fossils. 

These strata form the souther.. 	 ol an east-west 

syncline. Ths northern limb is exposed several miles f_irtner 

north, where the quartsite, much thickened, wakes a high 

mountain ridge that culminates in Cries& Patrick (2,410 felt) 

Although the rocks are comparatively hard, they for 

low hummocky ground about Crogganbaun and Boheh. Glacial 

striae arc often welI,reserved on the smooth surfcela of 
quartzite. 
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(W Am. 
Fossils occur in abarAv3Ice 1 thi c2.21careous bands 

in the Cret;gaabaun Slate Series, ,;ust wt of the Carrowaiaki 

River. Corals, brachiopods, an6 trilobites are 2ruserved in 

calcite. The Officers of the Geological SurvIu4: of irelaild 

found enough species in 1d74 to assign a "probale ,,erflotu." 

age to the °3eries. 4iiroe (1i407) referred to It WWenlock, 

solely on the evidence of the 1376 :emoir. 

Gardiner and Reynolds (1L12) assiched similar strata 

near Lough Nafooey to the Llandovery. Uo extensive collecting 

has since been underta4en, and in the present work the Cregganm. 

baun 3ariea is assumed to be of Llano 

(c) 4444.14sAa71,'&Lw. 

The Silurian strata are not exposed west of the 

roadside quarry a ails 	of in 	Na4altora. la the 

quarry the basal co4glomerate is seen, together with sheared 

sills of appiaite, but the anconfOrmity is concealed by quarry 

spoil. The co4glomerate pebblos are very L4ach flattened 

parallel to the bedding. 

Between the quarry and Lough Nahaltora there are 

scattered outcros of conglomerate and appinite. On the Iike 

shore the quartzite and slate of the Cregganbaun ::;erlea are 

exposed for the first time. The bedc are viertical or over- 
. .n 	younging to the north-et. Subsec,luent exposures are 



good. The conglomerate is darticalarly well seen in a 

cliff a hundred yards east of the saall lane called 

Derrygarvebeg Lough. (Plate 30) • fi.cid dykes kind sills 

abound, often differlqg little in addearFJace from the 

quartzite. Intrusions of ante are not infrequeLt, one 

sill in the slates north of Derrygrvebeg to 	beilic 

yards long. Fossils are to be found in most of t 

quarries L! the slates. 

Solth of Cregganbaan the strata twist round thro4h• 

alwiost a riEbt angle to edodt the tpical c edoni4 strike of 

north.ssct and soith-west, aad the did decreases to 600  North. 

The conglomerate deb'ols are only slightly flattened. The 

quartsite thickens to 1,300 feet, and the slate series 

reaches its maximum observed thickness of 21606 feet. 

Granitic and dioritic dyiese cat the sediments, and the slates 

are hornfelsed, losing their cleavage. Near Cregeanbaaa 

School the main mass of granite is encountered, ana 

Lliediately all the rocks are lost beneath a mantle of 

alluvium which dersists alibren to near Ziohah, distaace 

of 4 !ale. 

Lxdosarts are scanty near .ohoh, but LAG quartzite 

appears to have increaced to a thickness of more than 

2,000 feet, and its adder boundary with the slate series 

(here very silty) is difficult to detia. Mere is one 

minute outcrod of conglomerate. The sedimentary rocks are 

somewhat hornfelsed by the nearby granite, and acid .tykes 
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are cocoon. An sppinite intrusi_11 exatAs at the base ol the 

q rtzite. In the extreme east the striAte begins to swing 

round into the N. . 	direction. A long narrow tongue 

of granite cuts across the Silurian strata at right angles 

to the strike. 

(d) 

basal conglomerate of the Creizanbaun 3eries con.. 

sicts of smooth rounded. pebbles of igneoiso  meta.mor;,41c, 

antU sedimentary rocks)  set in a sandy or zravelly matrix 

which makes up only a suall ?art (about 144.) oi' the whole. 

This matrix is cawsys Erehtly sheared. In the district 

under discussion the 	attire a ataximum diameter of 

2 feet, but a diatter of 6 inches to 1 foot is most usual. 

lobbies iSEE than inches across are rare. In some local- 

ities, tectonic forces have flattened the pebbles 

to the striae. 

The great majority of the pebbles coisist of white 

and pink quartzite'  of varying grain size, the interloceing 

particles, 	varta, beinc set in up to 3O of fine- 

grained matrix. '':atches of sericite and epidote ma4 re-

present decayed feispars. 

AMOK the other pebbles a briLht red jasper is not 

anaaLaon; 	under the microscope it i< seen to be clialcedonic. 

tragmenta of slate occur, cleaved parallel to the regional 
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c.jeavaz-e; the resemble the underlying Areni.il,tn &Lite:3. 

Tier ,:.re toccata n:.,1 pebbles of quartx-porphyris 

a coarsely cristalline qpidote-soisite-quarts rock, a 

po5sfble dust-tuff, nad a ;14ch-.alter-d foliate. Notable by 

their Szs,sence are t. e,  schist, szleiss, and granite ,,Jebbles, 

derived fram onnezrora t  that 3re so common in the -weelreu 

Grits. 

Near Greggarlhaun the coaglomerate has men such 

altered by the. Corvoc4 ;,ranite. In Lain sections a net. of 

green calcic hornblende crystals)  with or without blotiLe 

is seen to pervade the matrix and penOles (otaer wish 

vartziLe and ,as,.)er). Gra.aular edidate, soiaite (souie-

times eanedral), and Miaeoral aphelia anei apatiues  toiietner 

with rare tourmaline and epidotel  are scattered at ra_ioni 

through the mass. 

Directly Above the conglomerate is a seared gritty 

balv, of sdhistosea?p,aaranco, watch cuntins scattered 

peblAes t' iLs lower half. it varied in thickness from 

2,) 	feet. 	.xnias of 41:arts, quartzite, and altered 

fels2,ar are pre sent, eiabedded is about twice t;441, qaantity 

of fine-grained matrix, which is mostly altered to chlorite. 

On the geaeral geological map this 4and is Is/elided in the 

quart zi Le. 

Jpwarda aivain the rock beecmes more quartzaae t  and 

2asces rapidly into the Cregganbaan caartzite. 	to 
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seventy per cent of this rock col:xi:As of partially-  inter-

louking grains of ,4uart, vata rara p1:41oclzist end c,.& -rtziLes  

set in a fiae-grained qutxt4aue 	sericitic ctrxeta-

morphi= at Cregganbauu and Joheia hasproceel et-4-nerni see, 

biotite, a-d taumalinel  accozIpanied by i;railulJr spidote sfid 

soiaite. At on point south-east of Creanbatha ti rattrix is 

calcareous. rhe quartz fair are strained, and ne;,x-  14)Jan 

Nahaltora they ara flattened in a similar zanner to the 

conglozarate pebbles. 

The passajc into the Lliae seriar Cr ..ganbuun iv 

gradJel but occurs over a sciall vertical diutances  (;Lc to 

a decrcace in t proportion of quartz '*!:airAs to fine silt 

and clay. The strata are alwas sic, never providir-,  

pure slates  ead occasionally containing coarce quartzite 

ban4cs  especially near Bohan...1tween CreLzanba4a and Latiiitt 

Naaaitoras  tare exist in the alates 4pare lim6;9tone bands 

less than a foot thick, vilea coatain abundat fossils. 

Themal aietaorpism near Cregganbaun and Boaeh has destroyed 

Uc cleavaLe (or joireveated its foration), wid the slaty silts 

hays a 144F:sive hornfelsed adearances  aomeltbat ajuillar to 

dark fine-zrained lizeste. The fosuils in tids area are 

kyreacrved se calrJrite 	recristallisad calcite. 



(a) 	ruat4r0q.  

Current-bedding is mrely seen in the 1. 1artzite)  

which is geuers11y alseive in itt centre anC tin bedLed 

on its margins. :iowever, there are two occurrences of 

false bads, about a foot thick, by the roadside at Cresgan-

bean)  w:lich prove the quartzite to yoang northwards. 

third exposure shows northwar&Iyounsing quartzite near Bohn. 

T4e slatee contain an thin silt be, but srAlc 

bedding is surprising1,7 rare. In a few poor '-sraded beds 

the direction of yo:;..147,ire is nortnwirds. 	Imierfeetly 

graded beds are also ftad vt the base of the quartzite. 
o ripple-parca were observed in the Series. 

(f) itractire. 

'2he stricture Of the Creganbauu :;eries is COA  

parativelj simples.:a plan )  the quartzite and con6lozerate are 
bent into a great V - saped curve, in which the strata are 

vertical or overtamed in the west, and dip et Q' north in 

the east. There is no evidence of intraformational folding 

in the area exa4iine4. One fault i postulated south of 

dregeenbaun, bec,.15e of an apparent shift in the cos  

outcrop. 

On the general juological zap it appears that the. 

quartzite thins westezirds. This is in fact the case, but 



2.):Ae-Qit tieirirsizv is structurallyexae,:erated. 	In 

tae first place, ehe did in the west is steeper, which 

reaults in aa apearent diminution, but the drincipal Mies(' 

la a thinning 'Were the strata enter the zone of tee 4a 

Flexere (Chapter Four, Section g). South of Creggaabaue, 

uthere Vas strike is north-easterly, tee conglomerate 

pebbles are only alit4 deformed (tlate 3i) but sear 

Lough Nahaltera, in the attenuated limb of the flexure, 

ti el are 34 flatteaed as to be only half their original 

taickaess (21ate 	A 	i1r flatteniag is aoticeable 

in the individuel graies of the quartaite, ae well as La the 

tuoder:Iiiiag Sheefri erits.„ It le therefore safe to ueeeme 

that. in the limb of the ilaam Flexure tag true taiceaess of 

Lie quartzite hae eetiu reduced, peraaps 4 as aeon as Waif. 

(g; ..;tretigrAAie 	C.)14,44.ierie or eep_paitege. 

Only a small „).art of the total exposure of the 

Cregganbeun Series hen been meeed in th4 preseat wore. Of 

the three comone:A formations, the conzlomerete shows no 

important chaae aiotl, its OUter02$ a::1(L1 thQ s) 	are in- 

sufficiently exposed for vly 	 c1 2r: t) be t'irawn from 

teem. The qeDrteite alone undercoes a visible chance in 

;144, Lerriak, for in the east, near 7olaeh)  it is 2,b.):;) feet 

thick; at Cregganbaln, 1,000 feet, and near Lough ,etlaltera 



the thickness ha diminished to about 430C,  feet (aliowink; 

for the tectonic talikairig). Two miles aorta-east. of Boaeh 

the quartzite reaches its g*oatest develcvment in the mag-

nificent conical pePAc  of roach Patrice.. The slate serlei 

is siltier near ail[ 	than at CrogganUsan. 

ideAast the exposures are inconcl4sivel  it is (1.4iLe 

prooable that there is a lateral facies 	that Lae 

upper quartzite at Bohan is Vae eciavalent of the lower caste 

series at ;I•egganhaun. 

The C;regganbaan slate are andoabteoly a mariae deposit'  

aim* tneY aontain cora-Lat  oracaiopods, sad trilobites. Fine 

mad and silt mast have sac:. alai in a comparative-4y shailow 

sea, in which calcium carbonate was precipitated at intervals. 

oar, e detritus oocasionally reached the area, but tae „wauciti 

tit sodimentarty strmsturss 0.46Tests that sedimentation took 

plans under zenera 	tranlail conditions. There is ao trace 

of volcanic material in auy,of the Silurian strata. 

The rare carrent.-bedding en the quartzite indicates 

that this litholozioal unit is an squaws depo4it. The rock 

is bad4y sorted, 'Lae fiuo-ixainedmatrIxirovidiat; ap to 40y. 
of the w,,ole, c:uld Lie inference istaat bottom currents ..ere 

not strong. Tnere was some precipitation of calcium carbonate. 

front unconformity exists between the'easel conglomerate 

and the underlying Ordovician roc. The congImarute is ex- 

posed ,,aain north of Lroagh iatrick, and QUGL ahoerlie at 



least o square mares, for it is reported 

to oceur oa eiare island, Suca a witmepread thin sneet la 

hard, 6o explain, To ISAggioat 'Ghat the  PeObies 

from melting icebergs la clearly erroneous, since 	ti,re 

ameothly rounded, sorted to a Uftreu, aau mast, have 

undergone violent water-abrasioa Uurii-Ag the femstia of tne 

Conglomerate. Uoreover, the co;4glomerate 	as inteeral 

part of a weil,.delined cycle of sedlilliaatation 

3late. 

2. !Zaartzite. 

1. Conglomerate. 

(VhconfOrmity). 

To postulate a simple marine traaagresal:ia is not eno4C;h1 

for any explanation mast eccount for the mass of finer-

grained sediments in the cjele, which -:!; it have been derived 

from o.teide areas, since tilei are quite different from the 

inherlying Sheefry Grits.- It is not lnlixely that a 

suLalecnce in the area now occ,  pied Iv the congleerate 

was accost Wiwi lo,y a ohEJ.) uplift and erosion eise*here. if 

such was the case, the col oxerate is, perhtys, best inter-

preted as a diachronous shallow-water or littoral dttJosit, 

the finer material of the origixIl sediment having been 

carried further 



The lithaloeical differenk;es between this mingIomerates 
and those of t Yweelres Grits, have a.,raC;;Ir been noted. 

Luring Llanveriah tii, deiJoaltion was ta4inc ;)lace over 
Le nort.lcrn ;art, at leat, of the Coanemarc Schists. :tia$ 

it ia 4hlielgy that the xaterials of the ‘;regganbaun con- 
iilowerte were derlved frora the so,Ith. 	Pebbles of k . cllist, 

granite, and liweeirea ritand tuff are characteristically 
absent. :Zorcover, the quavtzite thici.-ene to the north. 

T1ie abundant bait*, quaff 	pebbles eloseAy resemble the 

qaartzltes of North Uayo. Hence it la tentatively euegested 

that 14116 Jilarian strata mei be tne producta of uplift and 

erosia la Lae clatrlat north of Clew Bay. 
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er 

(a) 	lx4tradact ion. 

The oatcrops of igneous rocs In S.W.liurl-la4 were 

car fully entered on the field wads, last the specimens have 

not been subjected to an extensive petrological eminations 

This chapter, therefore, is devoted to a general descriptian 

of the variois intrasive roc, with on brief cozents on 

taeir „)etrology. 	a limited nuaiber of the acidic 

and doleriteat'av mar 	on the general gyoloLical ms4) bst 

all the oatcrods of hornblendic roc 4s (ialtecj and 

pares are shown. 

(b 	Zoe Cwygok Granite. 

1. Field Deg;riAion. 

The Corvocm Granite exter4.8 1:ive wales in an east - 

west direction'  and is drobably about three wiles wide fro 

north to soAta. It is verj well exposed in the hills of 

Corvocif. (?late 33) and Knoc4sakeheen, bat, wlth the excedtiw4 

of one small exposare of granite in the bed of the lower 

Banowin River, the rocs north and norta-west of these hills 

are concealed bj drift. A narrow tiongae of kiTaisite l.b miles 

long cuts across the Silurian strata north-west of t.:1,43C4-

aaktiheen. 
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On t1A,  simmit of Luo;..:...as.kehen 	is au area of 

hornfelsed country rook seaed ,4.th graitic dykes, that 

appe.vs to forma thin cappine; to the granite 	At 

wahi points around the peripheri of Le granite, the eohtact 

dids gently outwards. It seems likely that the present ex-

posure of ;iThnite is close below the original roof of the 

pluton, and that a relatively small aLlount of granite has 

been lost Vxlough erosion. 

1;orth-east of Lnockasii.shoen the granite is crozsed bi 

a :one of normal fl'olts that did west at 70 degrees. The 

fault planes are thickly coated with quarts, and the adjoining 

granite is brociated. Llsewhere the granite 16 a uiassive 

coarsely-jointed rock. There is well developed laier-joiating 

parallel to the stee iL slopes (Plate 3Z). 

The wain mass of the granite is a unifOrm coarsely 

crystalline rock. Quarts)  felsdar, muscovite and biotite 

can be distihguished in band-speciLuns. Close to the :margin 

of the pluton dark xenoliths o-V country rock are cem.aon, 

the com„iosition of the roc. changes. Biotite ..ore abundant)  

and the rock is finer-grhineo and darker in colour. This 

alteration is believed to be due to the marginal assimil4tion 

of the country rock by the granite maia. Alteration of the 

country roc:K144U has eCeurred at a point west of 

Znockaskeheent  where large baotite and feis.dars haverown 

in hornfels, which still shows traces of heddi4;. 



Knockasketteent  thy hill 	ths Leci.totouind, 
is also oak-Nosed or groaite • 

klatoL4 

4Pott,14_Mais_lu_Ihm_Imak41411_4,..agAletuly.igiAsc. 

The Apota, of cord/Amite, arc best del:Coped 
in 1.:1:2 politic bidst  which 7.re d'I...rr ±z coloar. 

1-YanALTAA$1742  

TO dyke cocapies 1.c upper riht half of 
tho picture, !lad is linr in colour tar the 
slates. Cleavace c,ita dil:s and slate alike. Zhe 

lower boundary of the dike 'is veri irregular. 





2. i-lode ofemelacesent. 

The granite boundary is highly transgressive, since 

it cats across; the strike of both the Silurian one the 

renigian strata, as well as the core of the Foca:ins anti-

cline. There can be little doubt that m4ch of the co-untry 

rock ha been replaced, and not merely pushed aJe. 	he 

bornfeis sirrounding and overlying the granite is veined 

with countless dikes)  and it le to be inferred that blocks 

of country rock, isolated by the intrIsion areuh:d tas.:4 of 

granitic dykes %Ihd, sills, elUsided int., the 4a&;',ia and were 

assimilated. 	otaer words the graaito 	eakplaced by 

the process of stoi4g. 

C. letrologw. 

The main mass of tne granite is ca.. osed of a coarse4 

crystalline, m.Atally interfe:. ing, sgiateate of quarts, 

felspar, and Juice. The crystals uLuy attain a dieter of 

C.1 of an inch. The zaverage composition is :- 

144 

Qligoclase 	 364 

litite 	 410 

warts 	 4aii„ 

Lluscovite, apatite, yrite, 
zircon .. 
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14 the marginal &roast *bore the granite is 

contwzi ted by country rock, biotite-rich xenoliths are 

comnon, and the rock contains more AISC,W31.0 thaL IS USual. 

The Lrain-a1.e is sl;aller, the proportion of quarts is re-

duced, and plagloclace (and tier' occasionally biotite) 

cryatals are porphyritic in a grOundmazz_ of sell Iath-like 

felspar and biotite ana granular ca..u..-xtz. 

There is no trace of lineation or flow structure in 

the granite. 

4. Am. 
The Eremite la undoubted4 post-Llandovery, aince it 

intrudes Llaadoverian eedimeat.s. On the other hu 	mew 

but not all of the acidic dykes (which can be traced back 

into the granite) :we bean cleaved and sheared b.; the ea4e 

forces that brought about the rieiunal foldiqg (Plate 3b). 

It would aim, therefore, tha -, e ra.nit..e Liao intraued at 

late stags in the Caledonian oroc,eny. It is cap by a 

dolerite dyke that to probably Tertiary. 

metamoEpi.  

granite is everywhere surroanded by a sone of 

hornrela and epotte rock (Plate 34) tat extends up to 

of a mile oatside the boundary. neyonc tile spotted rot la 

a zone 1. wnich the slate Launoleaved.and somewhat resembles 



a dark fine-grained limatone. Under the microscope this 

rook exhibits a network of MAnute crystal& of biotite 
Onlorite, while the siliceous fraction of the rock snows 

pertial recrystallisAtion. Actinolite may be present 11-4 

steud of biotite. 
The spots is the spotted rock consist of dr/stale of 

cordierite, wAich often show sector-twinnihg, s.la may reach 

a di-Jaetar of Q.2 of an indh. The re rider of tue rock 

coatsihs saall cryztals of biotite, hornbledes  and chlorite) 

together with the recrystallised quarts and fels)ar of the 

original sediment. Fibrous radiating aillanite a 

occasionally present, bat the rack is in the main a biotite-
cordierite bornfels. 

(c) The AcisLisAii. 

1. Field 

Jeveral different types of acicac kes cal', be re-

cognised in the ficila. 'hey range from. a dirty white fine-

grained roc s, which ia often cleaved, to a man WM* grey one 

full of porphyritic crystals of vartz, felspar, biotite, or 

hornblende. The intrusions ere usualli sills a row feet 

thick anei several hundred feet in le4gt'A, but c.ross-datting 

h9riaeatel sheets (Plate 3) someti;ries occur which, on the 

map, sew to cover a considerable area (Fig.5). 



On reference to the general keolocal map it becoiue 

evf6eAt taat the acidic dykes 111 closely asLociated with 

the gr,,,,aite. The great me,,ioriy occur aloag the strike of 

the rcks intruded by the granite; tlea. is, in the Sheufry 

ank:1 Creizgatibain Series betwen Cross loint and inoc.4-a-

skeheea. On the story at Cross Point on4y 3 dykes outcrov, 

but the nuwbers increase towarc Lo_igh Nahaltora, until .X1 

the rein south of Crecganbaaa there are acidic itrusions 

every few yards. in the meta-iorl.)hic aureole innumerable 

acidic and graaitic dju seam the hornfels in every direction, 

ar can often be traced back lat,J the main mass of the grate. 

South of Glenkeen then2 c,re fever dykes, but they oceur 

at ir.tervals near  ea far south as Glencullin Lough anti 

Clashcaze. On the hill a few hundred yards north of*Lough 

Cannel is a large intrusion of a striMiac whito rock, which 

retches a thicknesr of more than 100 feet at one point. 

Under the microscope it is teeto be a strenglp-sheared 

quartz-plagioclase rock. 

Only one acidic dyke is knanw from the 1.:weeirea Grits 

and Glenummera Slates. This is a long intrusion uf flow-

banded, fine-grained felsite, with porpayritic quarts and 

fel-aiwir crystals, that cuts across the strike for more than 

R mile north of GubwImona, west of 1-;undorragAa. TAe 

material of thi, intrusion is 0.4ilar in some ways to the 

Weelrca tuff al  bit it can-not have been a vent for nt .zown 

taff beds, aa it intrudes strata above T.E.b. 



2. 	trology.  
The fine-grained acidic. dykes nave a .alcro crdstalline 

quartz - fels;ar matrix. 	In tile gone of - Z.114 14aam flexure )  
where they are general - she:xed, chlorite cry3tais axis 
developed along the ibliation planes. 'oue of these fine - 
kitiined dykes contain large jdor;)4yrit c cristalc of corroded 
urtz, which ranch a diameter of 	of aa 

The pori 'ritic cr,ystals ia oar d,,T4es arc 404allw 

plagioclase falsonr, often zonedt  bt on occasin they consist 

Of biotite or hornblende. The groindmass in each cases is 

coxadosed f smaller laths and granules of biotite, felie?ar 

hornblende, and quartz. Some of the dykes contain so mco. 
biotite or hornblende that they zsleat be termed dioritic. 

it is believed tha Le variation of the co6vosition 

of these dykes is 64e 	the varying degree of contaainatioa 
of the granitemaE*An by the country rock. 

The acidic dikes can be traced ba67., into the granite, 
from Vnich they sprnag. They are tcercf,)re of Caledonisn 

age. 

(d). The dornblendic rocks (A isites). 

Field_ggscription. 
The dye s 1-an4 sill of hornblen4ic r 	waicn mad 



properly b terwed appinite, are closely associated in 

-.6%Ltn tie acidic Nia- ta;  ard are not found oatside the 

area intrc bar L:le4i. They are ffser ia aulber Utah Lae 

acidic cl,j4416, and it 	been ,)osaible.to ehter nehrla aIi 

of tex on the Eeneral geological map. The two bigost 

eaci.: more than 100 feet thick, occur south of 4i1.1.een 

of nockas4eheen. They are most plentiful near 

,eggaioaur, and are concentrated in the Zillarian quartzite 

and con6:lomeite. The co glomerate especially is rarvld 

seen eithout ona or liore appinito sills. 

In the field the appinites apiJer to be coed 

largely of crystals of dar green hornblende set in a 

irile proportion of pinit anei white felspar. Thay are 

exceedingly hard ros. Aowever, gently sloping surfaces 

are often chaiineled, in a manner siadlar to the solution 

Chaweling of pave 	of Carboniferous 

The intmLeion north of Loh Alisheen is Snearedl  ant: 

has been partly caLverted into talc. lasewaere, aall veins 

of chrplotile nebestoa nre not liwolAloa. DI the zone of tae 

Man74 21exAre the ! ,)ilitco are often shoulred. 

2. Petr922a. 

The appinites consist in the Llain of lari:e eabedral 

crystals of hornblende, closely set in a 4atrix of crystalline 

sodic plagioclase'. The hornblende is liEht green, ai 

pleochroic, arid is sa-aetines altering to chlorite. 



The plagioclase is albite-oligoclase. dornblende is 

usual:V dominant over fe.e-0v:Iar, aud 	sia4s 	of the 

whole roc. iu tau iiltrsion of Clognsuu, light brown 

AuSledral piroxenu 	Cry.16 f io)atite and 

iron ore cars 	arod throegh 

3. W. 

The awinites oats be round t4 be intercected 

soldie 4ackss at; tAtio Aactia usar Cregganbsun, an soath. of 

4.nocAsakeheisu.wore taarefore i,ltdcd at a time 
before the latrn of the granite waE% cau;)1ctf,=d, 	after 

the dei:osition of lale Llandoverian 	 nto which 

taei are intruded. Me' are associated in aduce (as far as 
cau be aeon in 5... igiurris) itt. t acidic 4i4a62 walch 
themeeives are centred on the gr.Laite. 

A. is seggeated tuat the adAnites '.4ere intraded at 

an early stage in the auplucoaient of1,4‘ araalts, with 
.0ey we.ee seactical4 conrIscted. 

(a) igs_lawizzai. 

:41141.)er t 	royric 44.411 4:04.4.:roe) .1.c1 	‘.:311eefrgy 
Hills, aud navc no. Oesa met with elsewhere. The rock is 
purple 4-a'4, vcr, IlLrLit  3nd weathers s?nerolully to a piaslah- 

white colour. .i. 	fairy coarseld cristallins, arxthu 
minerals present include reddiah,brown biotite, and lar,ze 



Fig.25 	Dolerites of S.W. Murrisk 

ORDOVICIAN-SILURIAN 

POST CARBONIFEROUS 



idlomorhic crystals of apatite up to O.J. of an inch log 

act in a matrix of mlAtaally-interfering quartz sad orthoclase 

felspar. !Imall. crystals of zoisitc are 	rally preseLt, 

and the roci locall,y contains mich c,A.cite. it is the OAIIY  

potsch,-rich rock in :.4. „L,irrisk 

No evidence concerning titc.  Age of the lawro-  -res is 

available. 

(f) Th poleritag. 

A h1Mber of cloliite Cldi.tie have Uttau amy,,Hipil la 8.w. 

Liorrisx. Only the larzest are untere4 on tile iparleria geo 

aapt  but Fig.25 illuetmtes the couvl44e lte. 

In the field the dolerites often outcrop at the 

bottom of 814.1/M gully, showing that WA: bre 6411.4414 

westhered. They are black crystalline roake. 

There are 2 sets of dykes (Fig.2.5). The ealacozoic 

dolerites c.re never quite fresh, and may be considerabli 

altered. In 2 pinces, west of Lough Nahaltora, they are 

cut by acidic dykes of Caleconinn age. Their texture is 

ophitict  ri-6 their everpge composition is 

f. Idef:lne - 2bradorite 

Clino 2yroxene taugite) 	3,J4 

Iran ore 	10'41: 



oQoasioaallj present, sad sce44740gatIQlas 

of zoolites 	awa4.1 1544/4;dales. 	roaA is /sore or 

lass altered to seri,)entine)  calarive)  aui Q141 winerals. 

4:h 	srites are reacaiy reco6-

nisec. fa tai ieLuacJ.;or the aleroscope 4i tasir freOh, 

ahal4ere4 aiJimarance. 	the differ frow U4v,  

earlier uoleriteuiicoausialag ap to .410, of irk 

(ire verve laro: iJost &;arbonifero.az, c.ol‘ri4c 07iSs iu 

felQosed at intervals riCht across S.e. kAarria.:1  from o-. 1 

norta-uaste74rds to 3oboh. 	In 4,41ti evosares it .4a-lt,i..44; 4 

nei:xly constant thickness or LzLt. JA Lias -sake  

to be IN,lted in the .1.s.auits kie4r Eohah, 'oat it is not 

shatteru at Lie faalt plane, and 	proOaoallty,  ls taut it 

Intraed in Its in-ceent position. i'oe .ifticers of Lae 

GeoloLical Sarviir of irelaad, in their 	of lo741, 

8s4;ulacci that this sa:4.; colorite 'sac 14traaive into ‘he 

c.z,rboniferoas Limestonm north-eust of 4autiKirt. J.i 

section. it cluse4i resec,Olos r.:ertiary dolerits. 	.4$ 

paid. Carboaferoas 4olealtes are atlaoabteuld two Woktitit• 

rocks La S.W. 4arria4. 



glloy.4r_2sp. 	TLi '7.1;LuleTjitis; OF TILL A41.4.. 

(a) Introduction. 

The geologic:21 structure of the individual formations 

har, been described in detail in Chapters For, Five, 51x, and 

Eight. It onli remains to summarise the struct:re of the 

district as a whie, to c.)rrelatt it with the regional 

structure, and. to give some idea of the successien of earth 

aoveentø i t4i.*),e rt of Couraught 

(b) Foldinc and  44  tIlle* 

In S.W. Murrist a nucibe. Qf siwple L. - 	folds ore 

displaced in 2 zones of left-handed vertical shcarig, which 

run 	The or eacter1;y of these shear zo.:.es finds 

expression as the Ma 1:aalts in the coinpetent I4weelrea Grits, 

and as the 1.;as Flexure ia Lhe le 	etent Sheet* Grits 

and the ineoetei:It Clenammera Slates. The western (and 

larger) Shear hallo lic5 beneath lower Killary fiarbar, and 

boun4s the arua oh the 

The cowetent lucweelrea Gri4‘s have been fblded into a 

Sipple L. -i. -*incline, with a zone of bedeing-,plaus slip and. 

draiifolditc at their base, where the/ have overi.ridden the. 

Glen: 4=41cm 31aLes. The :514tes are exposed north anC 'south 

of the '.,:weelros sdnclinel'so that thir general structure 

sus.; b a 	1ral, but, w.dwiched bee 	e -. -avoireti Grits 



(dippihg soa:.h at 4Q-'), had the Sheefry Grits (dippiLii 

south at ii(wQ), the h-Jvo suffered complex internal 14:1,Jaho. 

The minor folas r.si wore or lees ixiraliel kO the 

trend. 

The Shea* Grits (beQded grits and slates) are 

grittiest an mast co:apeteat in the Shoed** dills, a1Q there 

the/ are least fOlded. Zleewhere the; lie in a series or 

roughli L. • !bids, except in the4tam Flexure. i.lost of 

the folds pitch westwards at 1010 304), and aro tight, but 

they :ire only isoclinal in the 1.4em. Flexure . The flaues or 

tae larger folds ere theaselves folded, giving the impressio1. 

Q V extre.e complication in the field. 

Tas lower beds of the Seer/ Grits are exposed in the 

core of the Feenune - Corvaco.: anticline, which is the largest 

in the formation. The strata young n=tacilrds froa it until 

the Ereat anco%formity at the base of the Silurian formation 

is reached. 

The Silurian Cregganbaun Series rusts on the Sheefri 

Grits with no apparent angular discordancy. The roc es dip 

nortawards at 50s)  - 60°1  except where they are twised round 

to the vertical in thu limb of the vertical i.s.am 

The 2am Flexure ad Faults, c,LL, the 1011sri :arbour 

Fallts, are tae expression of left-handed she'xiiIg in 

vertical plares rin%ing 	S.E. There is eviael,ce, 

especially in the waall faulty of the :Ifeetilrfe3 	s, that 

the whole area was affeceed by shearing in the se direction. 



Thisregional shearih4 atreus alone ma /account for the 

swing in the ;::aledonian stre froziLe nomel 

direction, to an overall S. - . one in 

A elaiihr bending of the Laledonian ctrbeseen et. 

several other lacaIities ou the N... coast of Ireland. 

in the ,4weelrea Grits the 14aam Faults consist of 2 

ma4c,r vertioal planes aear parallel to one another, with. 

several inor parallel faults, us well as tot.aers brahcaing 

off at all angles. The grita on e.er se of the faults 

are alaost undisturbed. As the zone is kaced north- 

westrds into the Glenumiera 	the ealh.1.4 flts 

out.;IQ‘a! 	 cr faults persist, albeit with a reduced 

throw due to t.ne beadinE of the strata in the direction of 

movent. This flexure increases north-westwards at the 

expeLse of the faults, until, a short dist;a:.ce inside the 

eefri Grits, ale faults die out alto6etaer, to be rt.-

placed bd the lila= Flexure. Me ,,„ead.ls..e; of the incoakdetent 

strata has loroduced lire left-handed drag folda, ita 

vertical axes, on the 3heefry LiL.a  

The lower t:illary 	bour Fault is no4 well ex,)osed. 

Dooneen it is evidently a double fault., for the 

just south of Dooneen is cowioosed of the Arenigian Roscoe 

Grits. The total horizontal throw on tae fault must be 

in the region of 3 &il.s, as coppared to the displ.Liccent 

of nearly 2 miles along the Laam 



These mtwor fault sohes aru the most important 

in 3.4. Marris. :61most all the other faults in the 

Uweelrma Grits are tear faults roughly parallel, or striee 

faults roughly at right angles, to them. :he tear faulte 

maes an aagle of about 700  with he axis of the ,litie4.rea 

syncline. 

:aalts are hard to detect in the Sheer' Grits, and 

where thei can be seen they follow no set pattern. ',Zost 

of them mai" Ue best described as "accommodation structuree")  

which relieved local stresses see u during the folding. 

Thus, the limbs of folds may be sheared out, and hard taff 

beds fractured in the process of ad1;ustment to the more 

easily folded slates and grits. 

The faalts in the Mweelrea and Sheefry Grits are 

typically tight, and quarts ir seldom developed on the 

fault planes. lAridently fracturing occurred under conditions 

of great stress. Me 	- 	fault that cuts the granite 

differs from them in that it, is a normal fault, with a 

downthrow of several hundred feet to the west, and a coating 

of quarts several feet thice on the 1'4'411, pIans. These 

Indications of tehsiou, and the fact tha. it is later than the 

granite, suggest L': tuis fault is not connected with the 

others. 

The ,present structure of 3. Wurrise apparently 

results from a combination of dressure in the normal 
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Caledonian direction with a regional left-hslided shearing 

streas. The -,xessare resulted in a Aistem of parallel 

folds, while the snearLai: stress found evressiAl in 2 

maor ter faults, a lar6e number of minor tear faults) 

and a awiag of the regional stria* into an east - west 

uirect ion. 

(0) ie 	 04rta move4enta. 

In 3.4. Ndrrisk the Llandoverian and olde strata 

are iatensely folded, while further to the east the sae 

strata pass beneath undisturbed Carboniferous Limestone. 

The wain folding therefore occ,Irred bt'..ween the iiaiddle 

Silurian and the Carboniferous. 	in ".4.1rrisk the strive 

adodts the normal Caledonian tred, and tnere can be no 

doubt that the fling -, le in fact Caledozosu. ill,. miles 

north o Crik7ganbunl  oh the southern shores of Clew Bei, a 

formation believed to be Cld 'lied Sandstone is thrown into 

tight L. - v;. fols. 	This wo,,;id seem to ii-41cate that 

folding continued well i:Ito the Devonian, but arch a coo, 

elusion would be unrelieble, az the structure of the Clew 

Bay region is not well known. It has beer. sussted 

(Bailey 2.23) that the continuation of the Nort 	hland 

Boundary Fault lies close to the southern short; of Clew 

Say, and if this is the case the Old Red '.;aadatone .auignt 



w 11 be contorted. 	L--a 	ao:th 4T:114;e of Clefs Bay thi. 

Q11.4 Red :;anastoile lu relztiveli a;.-Adistarbed. 

1.:arth,moveELent4 Luist have ocou:rad c.A. other Ariods 

in or ner 3 • L:arrisk (Fig.27). Ihe der=esiti= ci tau 

441.1rea Crits, following the trancJillti of the Gleuammere 

,atc. sea l  tooA 4)1iice dJriht; au imyortant a„,lift of i 

Connezara '.;chists rrea so„atil of £iLlar 	rbia 

C4J;Q.iAWSiatary s‘;bsidelice ia ,larris4. This zovement too 

J.acC dariAce tho :idle Jrdovician. There is no oviatLco 

t.t it was anith14, but a sievlo crustal tilting (Fig.27c). 

It la 11404 that the Archizian strata ere te.„)oaltd 

dariac a similar e?isode. 	Ae tiltih6 la this eaile vas 

more intense, a Cae %:beefri 	were laid 'i*r it flee 

water ori.ij 4 or 5 miles Vox the shore (Fiiisaa). 

After the divasltion of the Uweelrea Cirits a certala 

amolat of f51ding must have occ4rredl  for the 	au- 

conforwly is aiyurent4 transEres$ive oVer at last 

feet of strata. At 	zgaabaan the basal 	con- 

glomerate rests on the 3hoefri Grits 51000 feet below the 

Glenammera 3lates; nut; it is not exdosed on the to,'-ao4.:t 

strata of the Ltweeini-n Grits'  67000 feet above the 

Gad only 4 miles ao.Ath of k-;z- 	Si.ich a re4lult CM 

t °L' have been achieved thro 	 on A* a consU.erable 

north north sari the Jppsr Ordovician. Since Aere aso to be 

no angular discreloancy between the Jheefry Grits and the 



orio4).ig. 

Siluriau r0Q46 at L:ruganbaaa, it *pp 	certain, 

axouat o: ,vattle A:Italie was assoclated wit this 

(Fig.27d) 
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	kALALONTOLOGY. 

This brief cater deals with the fossils that were 
discovered during 1V61 and 1952. An extensive faanal 
exallination w 	ot atteapted, since c-,r4ch an examination 
swat await a more detailed knowledge of tAie Lower ealseo-

zoic geology of Conhaight. No luree collections were made, 

except from Locality 1. The more imelortaut fossil 

totalities are ezuracirated iii Aweridix A 

The faikna of the oldest strata ia described first 

Jager' Gr1ts. 

Localiti 1. 

This localit;i 	in t lower strata of the Shegfrd 

Grits, about ds0 feet low the Glenummora Slates. ihe 

rocx is a dark silty slate, wuich !:vls ben stroggly sheared 

due to its 2oeition in the Lb of the '.isam Ple5tare. jo 

fossils other than gradtolites 

Dr. C.U.B.Bulmau, wbo 	exeraine4 the grAdt"ltes,  

identified the following 0,decies 

T142110.i.XgAidtii__Itaalforala • 

CriPt9.8,MILa c.f. 11(444.Pwa 

QI9Aw,a.wtAl c.f. acfrlthae (ab4hdant) 

Dict.42gpvt"tea 	(very abands.at 



Certain other gruptolite species, 1:4sufriciehtl,i well 

prteerved for id4;:itulication, were found. 	1-Jr. Eu.1,,,,ma states 

that the faurlal azz.sa; --e 	in L4 W4i1iae taat o the 

on o 	, • • 

A small number or gradtolitlia were collected from a 

band of silt on the south shoulder of Clashcaale. Thed were 

too basil, pireserved for ideatificati4a. Tie graptolite- 

bearing beds on the shores of Doolo4,-ih 	2476; 

Carruthers and Xuff 1WS) could not be discovered. 

Gleamera Matti 

Locality 2 is in gre‘ cleaved elates, shioared by the 

movement on the ,ieat aeFault, 	Lir‘:14 away. The 

fossils ars abundant, gastropods beiag exceptionally numerous, 

17K2t they are generally badly preserved and difficult to 

extract the to the cleavage in Uhe slate. They represent a 

nor,z4a shell' I*1411nr4 - 

tslit  

Ons ip1.oratid. 

Trilokitga: 

Ph4C9)Ø  7  Wa7Cliti 

Asaphid PYgidi, c  i. ydsx4010• 



Several spp. c.f. 

Firsonio,„104: 

I4x 	$p. 

Strophomenide. 

Orthids. 

Lame11pranc4s: 

3everal 84). 

Gcstro.)94; 

Zoeuli2WAg;.12__I 

ikADAQIXA AP. 

2EtWI1aIA4i; 

Several, $p. 

A9431o4p4141.43  ia veri common)  and clociel4 resaiLbles 

the eno - p* of ;..,..,4*..144414,40  except tha t'ae exteenal 

ribbed orua:aent i rather coarser. 

It is remarkable that onl; one sideeies, a sall 

trilobite, 	 A th4 gr*y cleaved slates at i_odalita. 

3, and that 	opecixtens of this on s)ecies were eollecL,ed. 

The trilobites zlre moderate — well ;Iri:served aa ealeite l  

and occur in nodular cnIcite.segregations la t 	 They 

resealble 144.qua_arma41110 Dalian in every observable res)ect 

b. 
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Gaotr222gm; 

7 5inaqila Ed. 

W44)14444:4 
Ort'locerat1444.  

Corp4s: 

7  F4V01421 W. 

FOssils oco/r 	-,zaily places in the 'Zecoxit; ';;Iat,e )  

but they are raoct prolific in. localities 4 and 	in the 

Frst nd. Third. 51mtes the' 	le!ls coamonl  4,.it the faunas 
apear to Show no siamificallt diffrencdifference fr4u that of Liae 

Sacral SlAe. 

Crozi7x-  ln 

Lqc4lity 6. (Cru.ggadbaan ilates). 

At Locality 6, foselis are exceodingly abundEnt in 
browia leached calcareo4s slates. 	'he oranic remais -i4ere 

originally 2reserved as calcite, bat now onli the moulds 

remain. Tabulate corals are esdecially common. 

1111(A11,94: 

Wegrinuras (2 sd. 

arschiepods: 

1,49161=1,4 sp. 
Arophozunids. 



fossils can be found at watv localities in 

the Cregganba4n Slates;  bit not in such abundance. 



	 ter 	 }Liar Q P  	 — 

The oldest irnowa strata of .ti...laurrise. z,,re of 1,:iL4;le 

hrenigien az.. The nat4re of the foundatior,  twat oncerliea 

these rooks is Jaignown. ie j;aroved Cambrian strata ma va yet 

been fo4nd in Con.flat4eati, but the Conelaara Schist& are known 

to bia of ?re-Csabrian age (arer and Andrew IWO). 24e 

Middle Arenlgianco4:leg.-4ratea of Wot 't i)axtryp ni:ar 

Touralakay, contain abundant Aibbles of "grit" (Cartliner 

and Reynolda 	:t1';4 it therefore ap;dears that unmeta- 

morphosed sedipa+mA,.vy rocks were present in Cenneugnt at 

the end of the Lower kranician. 

The Middle Areaigian period, the first of which we 

have an/ definite knowledEs ii Milrria4, saw the 

pletel, covered by water, which supported eraptoliteat  

brachiopods, and cephalopoa. This it was dei4,  anoJzh to 

allow the formation of zraded bode of silt and 

erit. The predominant sei 	cl saLi. siLe, bt 

occasionally a sattaarine slzat; or Iandsli initiated a 

turbiditly ourront that carried coarser-6raiilad ii44Aerial into 

the area. Tha sources of aediwente probably lay to the east 

and solAth. 

Ilear Lough - Nefooey, 	milesr!4.iay to tae cost (for 

this was before the forclation of the 121aam and Killary Aarbour 

Fault) there was Freat volcanic activity, and deosits of 

spilitic pillow lavas were be:1'4; forwed. It ia grobable 



that some of the lower :.lheefri 'euff be belong to the 

kiddie 	niLzi, oui. these „„).0.14C'.0B or Jai4a ardehtes are 

rhyolitic rather 	spilitic in composition. 

The shoreline iao  acar 	Aeaj,waere taere are 

thick beds of congieLlerate. 	other evidence of the 

position of the ',Addle Are 	an aIoreline in 

has let been discovered. Greptolitic cAerts, liaeatones, 

end "felsites" of ;;.iddle Arenigian aol have been reported 

from Boner-aft, 2 miles south of Bundorrazha (Theokritoff 

2050) and it would appear that this area wan some wa4' from 

land. 

Tie beginning of the,  Upper Areniigian was mericed 

the cozLencement of an im.„)ortant tilting of 

whiCh the northern area abide d anC. the southern area was 

uplifted. The shoreline law roughli north-east and south, 

watt  a sllort distance south of Killary Earbour. £he 

tilting was a pronounced one, since tne sea wr,s deep 

(probehli more that l,OW feet) at a distance of on 4 or 

5 miles from the share. 

A great quaaLlti of aediment was transported into the 

area from the soJth. Gravel and pebbles acclated near 

the shore, and s.atseuently conslidated into the Grits of 

Leeman*, Rosroel  and 1iinavore. The 4yaln size of the 

deposits rapidli decreased northwards)  on the 414eAlli of  the 

water increased. '2:ne sea floor sloped northwards at more 



than 3 deLrees, a unusualld steep uncle. 

the sediAente were 	table, and la- gv-se4e alloying 

fraently occurred. The aamping initiated turbidity 

currehts, wii transported the material fartUer northwards 

into the deeder water, where it settlad onto the sea bed 

and ?rodJced the graded strata of the Upper aheefry Grits. 

Upper Arenigian valcad.clt,y waz limited, soitir az is 

known, to intermittent oatpoarilles of enormous quantities 

of tuff as nu-See ardentes. These "barnihz cloude swept 

far out over the sea in a northerly direction 	the 

tuffaceous particles accimilated on. the sea floor In taick 

graded, beds. Occasionally less violent eruptions deposited 

thin layers of dust taff. 

Towards the end of the Areaigien the tilting ceased, 

and erosion lowered the mountains on the south. The sea, 

which already covered 5.. :rris4, traasressed seutteurds 

uhtil ouij the finest sedients 	aad silts) red the 

area. „Jubsequently they consolidated to form the Glen- , 
ammera 31stee. The water was probably snallower tea; in 

the dreceding deriod, since a shell funa relaced the 

ratoiitic ohe. 
Zvidence of occasional volcanicity is afforded by the 

3 tuff beds of the Glehammera Slates, Of these, the one 

near 13andorragha is graded, and was probably derived from a. 

Witte ardente. The coarse sedimental  snail lenses of whiCh 
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are sometimes present, may have reached the area in 

turbidity currents from the south. 

The comparative tranquility of the Glenummera late 

sea was brought to an end by a further tilting, mimi 	to 

that which occurred in Upper Arenician times. This second 

tilting resulted in the formation of the ,:-„Iweelrea Grits. The 

Connemara SChists on the south mitre uplifted, and a Conk-

plsmantari 241)8444meg took pince in 5.',;.14urrisii.. The 
subsidence was leas pronounced than boforel  as the supply 

of seoL-ileut more thou 44i4A, pace with the sinking of he 11108. 

floor, so tat the water was always very Shill-10W. At this 

time, the mean position of the shoreline probably lay between 

a point a few miles mouth of iJoousen, and a point near 

Tourmakeady. Allowing for Uie subsequent dieplacement 

the iaai and Killary aarboar faults, this direction was 

nearly N.b. S.e. 

A naMber of stresAs brought coarse sediments down to 

the sea and the matorial was evenly distributed along the 

coast. The attitude of the current-bedding 84.7,016 Wa tuat,  

there was a prevailing long-shore correut from the aorta- 

At three stages in the depositic'n of the Mweeirca rits 
a sudden increace in the rate oi subsidence caused a re-

cession of the atiorelie, and slates pare de.)osited 4411 rather 

deeper water. :iowever, it was not long before the deeper 
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water Ited up, and earssec 	eere OaCc wore laid 

down. Four 4r five wilee from eLk e shore, the strati-

graphical column of the neeelrea Cri s contains nearly equal 

tickneses of grits fd slaees. Afew iilo further north, 

the propertion of grit must have been ne igibie  

occasions during the dee.iositian of he kweeires 

Grits, 5.4. Murrise was overeholued by nues ardenee; 

posed of incandescent taffaceous material. l'heee enoreious 

"burni4g clouds", or uglowieg avalanches": swept northwards 

over the ::ca (which was only a few feet deep) arie aegraded the 

sea 	or until it aas 20 to 7e feee above water level. The 

material. of the nuees ardentes was so hot tha o' setelle-Ig, 

tr'*e tufloceous particles beca:ee welded tozethur, vp.d imwediat 

formed a coherent rock. The lowest pert 	the tiff bed was 

not welded, as the particles were cooled on entering the 

water. 

The weer strfac-  of the tuff bed Wie, subected t 

subaerial erosion, until the continuous rejioriri subsidence 

caused the sea to traszress ,over the area once again. The 

erosion wai less $)ronounced in the north and north-west of 

the Lweelre Grit outeroi., since there the sea was rather 

deeper. Near Dooaghtry the water was so deei) durine the 

deposition of T.B.2 that this bed of tuff was not welded at 

all. However, the load is not graded, so the sea must have 

been much shall wer than it was during the laying down of the 
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Zheefry tuff beds. 

The deposition of to iteelrea rits ceased at some 

time in the 	or jpper Ordovician, -carth move-

ments resulted la gentle folding'and a regional uplift, 

which was gretest in the north. 	There 151lowed a pro-

longed period of erosion, that continued into the early 

Silurian. At this stage the topogrePhii of S..11urrisk 

approached that of a peneplain. 

During he Llandoverian, S.-4, i4arris4 was once more 

submerged bata a. thallow sea, which received seditzienLs 

from the north. The sea traniwressed northwartjai and a 

diachrouous conglomerate was deosited in themigrating 

littoral sone. The materials of a quartzite were laid 

down above the conglomerate, and later, as the shoreline 

retreated northwards from ulurrlak, oli4i silt ,and  Lilld reached 

the area. :he conglomerate, quartzite, and ailty slates 

together form the Crogganhaun *:erie. There was no 

vulcanicity duriug this episode. 	erals, brachiopods, and 

trilobites abounded in the sea. 

Late i4 the 3ilarlah, and d.ring the early part at 

least of the Devonian, the sedimeatari-  rocs of 3.W.Murriak 

Witte tightly folded by the earth-pressures of the Criledonian 

erogegye -We to tide left-handed stress which affected the 

area, (Chapter Ten) the general tread of the folds was 

east. - west instead af the normal Caledonian direction of 
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- Z.4. It is interesti4g to note that this shearing 

stress ms riot effective before the late luriani  since 

the 	'relines of .reldEinn and :kiddie Ortovician 

were. parallel to 'Cats Caledonian trend. 

U. some sine Iate in tile folding, a iyanit,e bok;.  

with -nssociated acidic and_ appinitic dykes was intruded b.> 

stoping into the core of the Feenune Corvock anticline, 

which contains the o1des7. strata exposed in S..Uurrisk. 

It is probable tat eroaion bad levelled the 

ealedonima mountains of Connaught 	tie end of the 

Devonian ,oeriod, Plet-liyinK O 	and Old aed 3stoae rests on 

the present 2 COO foot iNaneiain 4 miles ea:A. of Leenne, 

(5ishoppl50) and it is nit iwoo,ible that this penei)lain, 

which determines tbo summit levels of most of the ?r 'sent- 

c4y mountsins of '.:;fist 	nt, is of Devonian ace. 

The Whole of ,est Connaught was, in all probabilltie 

covered by Carboniferous rocks. Ylowe'er, swig uplift and 

erosion must have taken place early in the Carbonifero. us, 

sines a shallow valley between ;he hills in %est L%irrisk is 

filled with Carboniferous dedosits. 

Nothing is known of events la LLarrisii. between the 

Carboniferous =0 Pleistocene deriods. If the area was 

covered by 1.1osozoio and later rocks the; have all been emcee 

away. During the Glacial Period the ice moved radially 

outards from the mountains of Connemara, weavinr deep 



Oughty Craggy 

Lough Cunnel 

v 

\ 
ct 	// 

\ 	 ! 

I/ I 	k  \ • • 	I. 	! 	5 
8 	 7  6 •  

Glenummera Slates 

NORTH 

Cregganbaun 

// 	
(II I til ° \ill( 	1 / ;d i / lir \\ \ \\ dl\ \   

f 	l \ 
	\ \ 	•\ \ 

	

iii\O il' \ \11 I  rql  PiAllif  Pi I  Ili I  11  \\ \ \ \\ 0 \ I  V \ 	\• 

	

1 	1 	
\ 1 \ 

	

4 3 3 3 	, AI vi 0 , \\ 	, \ \ 	'' \ 	
\-. 	Slates 

	

3 	1 Ir'llil\1\\, \,\ \,j\V,V,\ \\.•\. . • Quartzite 
Conglomerate 

Cregganbaun Series 

Harbour 	 Owennaglogh 
Bunaglass 	 River 

Sea Level 

Mweelrea Grits 

•
I / iii  
/1 1 

Sheefry Grits 

5 
4 	 Tuff beds 

3 

SCALE IN MILES 
0 	 I 	 2 

Salrock 
Slates 

SOUTH 

Killary 

FIGURE 28. 	SECTION (NATURAL SCALE) ACROSS S.W. MURRISK  



valleys in 	alia4e (tine Gleria2144era valid", 

aarbce,a) and in fault ziaLies t 00c11-0.40.1, lower 41-ilaXY 

liarbour).'2.r-coLt weathering, and coat and river erosion)  

are active at.. Vac ,,:,reeeat dai. 
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Vxendix %. iloasitione or r01141,10c1.44&.liik. 

The d.crli>tions refer to the six-inch maps of the 

''..faice Survey oflreland, and for the purpose the ‘des 

of the sheets al:* asoualed to rum N 5' and 

issEllity  1. Sheefrx Grits. 

About 3.4 of a mile S.a. of Lough aahaltora. 

2)255 feet at 21Z° from ILL. 221.4 OR tae 	- 

Cregganbain road. 

A wry shall stream flows northwards)  cold crosses a 

lane at a point ;,, feet. N... of tale towildsno  

275 feet upstreao of the lane there la u basalt ayti.e. 

Gruptolites can be fo.i:ad in dark sheared slates a ;ard 

north of the'4066.e, for u few feet on eitAer side ol tire 

streau. 

Locality 2. Gleti.i.aaera 

At water level on the north shore of iiilrI Aar.boart  

1.6 elles oast of Bundorragaa. 

A small stream flowe ancler the oc::aLt 	it1J0 144i, wssu 

of 	W.°6. The stream Lallows the western 1,,aam Fault.. 

Fossils are abundant ih gm( slates 50 to 100 feet west ot 

the joint where 	stream enters Zillary ilarbour. 



	

al illy 3. 	Glorraauera .1 ties. 

.t water level on the north shore of KillarEy 

jarbour, about 008 o a wile .S.-44, of Bunadorragba, 
The fossils ere preserved in herd flintli nodules u? 

to an inch in diaaluter, that weather out of the gray slates 

on the coast between 3ablia..4ona and iollnagower. Onli about 

half the mbOules co nwiin fossils. 

	

4:t1ir 4. 	Mweelrza Grits, Second Slate. 

On the hillside near Fanahogs, close to tau north 

shore of :Kiliclry ziarboJr. 

In a band of extion slats, iO feet e-iat of• 

which is 20C yards N.,. of the ruined house at FunshoEs. 

Grits, scont" 

In the small north-fhcing cliff known as Uggool ocAc., 

rt;“ north of 	364'l at Aigool. 

Cregganbaan '31 tea. 

About Q. of a mile -1.3.W. of Creggsaain tafflc.e. 

1,100 feet at laao frost Srabses brids, wnea tau 

- Crezgian,alin rcad crosses the Carraanis4 River. 

A track (uot marxed on the six-inch m.4.,i)) leads east- 

wards from the nearby gm4p of cottages,. Fossils are 

s.44 ab.Inclart in two amAll  ciaarries on the south side of 
the track 
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The 	tions are based on ._he six-inch at:Qs of 

the Ordnance Survey u Ireland. 

Sheegri  	 
This rat • 	jl2jwell evosed aloe tne 

coast between riuulou4h Point and Legba --iore, and on the 

rt4 and east shores of Doolougb. 

;44irri  T441. 
T.L.71 the largest of the Sheefry tuff bet, is 

cowtileteli exposed in coins section on the coast at Legna 

bore. 	e t1c.) o.4cr's bosldc the road on the et shore 
of a.:,loagb are faulted)  bat the essential features :,a-kt clear. 

3 and 4 outcroti ut'seveml ,,Ints beside the road to 

Cressanbaun, north of Olencullin 

Glesammore Slat... 

The Slates are ;rev,' %Pall exdosed at several oLlaceal 

but to haost accessible faJtcr.)is are on the north shore of 

;Illari ;:irbourt  oastOfBandorr- 	Tne sraded tuff bed 

is ex?osed on the coast near Gdbiar. 

A eolrea Crits. 

The -woe1rca 01.11s are well exposed at man' plact:L. 

Tha most re 	jaccesaible outcros occur bealcao 

east of agakiorrnghat  ana by wal  king 	of a mile up the 
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Tha quartzite is seldom wel., ezgosed, but by ibilowia& 

tha lane southwards frost Srwawee Briago into Crea;anaWW4147 

townlaud a lartie glaciated paveisuat of quartzite caa be 

reacaed. 	'reitz.unhaari 	oitcro? 	mar,-  4.)laces 

around Crozzaalmun village. 

agiztuitm...lastga. 

.% tr 	7.1uns vl*agside the 	owen ;Uver north of 

;;orvacks  and the main masa . f the granite onn, be ranched 

fro it. Thera is a small ezdoL of exanite beside this 

road nt Cregganbean 'School. 

Ms acidic dyes outcrop at very many places around 

'..sregganba4n. 

There is a tA?lcal exposure of eppialte at the roadside 

near wot height i95, bets 	L.reganiclalin and Glenkeen rke. 

law;rwhire ck/lims are ouly el:posy:1 high au Lae 

sheefry aills, an tors walk froa the neureat road. 

tiuck dolorite -ke outc.vo.A.i 1„1 .aaai 

laccs so..1th of 7 li1. 
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