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This is one in a series of pamphlets which ;umarize exploration

work carried out on selected prospecting licence areas (PLs). It

may be referred to as follows:
| Ballyvergin
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INTRODUCTION

The original PL X30 cuvered aen acea of some B0 km to the [ S—
cast of Ennis. Co. Clsre (Map 1). Within the area of X30 are 50 km MAP 1 LOCATION
locatedy the sites of several nineteenth century mining operations )
for copper and lead, incluaing Ballyverygin, Cacahan, Crow Hitl PREVIOUS LICENCEES/OPERATORS

and Milltown. Mineralizativn at Ballyvergin occurced a3 a PL X30 was originally issueo to 1BM
uea to in August, 1960. The

CGlCltE/Sulp‘lloe vein tn crinuival calcarenites ano black shales m: 1 353 th x30 18M
small a w w
Lcence rea ithan 48 algo issueu to n

in the Lower Carboniferous. Production tecords show 275 long 1964

X30 was subse tl i i
tons of 8% Cu in 185 (Hallof et. sl 1962). In the early 1960s a oseently tevieaq ua WAL, 0 1785 the Licence

was assignea fron [BM to Westlana, sngd in 1986 Westlund enterea

disseminated sulphide depusit was identified at Ballyvergin frum V into & Joint venture agreement with Buckley Mini ho b
y Ny who becume the

an IP anomaly and subsequent drilling. The Lower Carbunifetvus operatocs of X3UR ang 353 A fucther substantial
. u substantial revision of

stratigraphy of Somecville and Junes (1985) has been adupted for X30R occucrea in 1987 recucing the area t imately 20 xm?
. ' 0 spproximate

the purposes of this pamphlet. This has been corcelated with the . as compared with the ong‘mal 80 km (M 2) ’ -

stratigruphy used by lcrish Base Metals (18M) in their exploration o

programmes in the 19608 (Schultz 1963) (Table 1.) The thickness

The expluration
data summicized here is for the surrenderea part of the original

X30 only, sna goes not include data within the current X3UR (und

of the overburden - mainly glacial till depusited by an ice-sheet 353).
moving southwest across East Clace - is highly V"""“‘;"h'.'r:
maximum known thickness from poreholes peing 83 ft (25.3 m) whi GEOLOGICAL SETTING
the average thickness is 15.7 rr. (8.8 m). The qeological mep (Map 3) has been prepsred from
exploration aata submitted by IBM anod from the work of the
PL County 6" Sheets Geological Survey. X30R is ungerlsin mainly by rocks of Lower
X30R Clare 26, 21, 34, 39, 42. Carboniferous age. Tnese lie conformably on the ‘Ola Rea
Sandstone' facies which outcrops in the north of the licence
ares. The four formations apove the Ola Rea Sandstone and below
MAP 2 LICENCE AREA X30R ' i the Ballysteen Limestone Formation have been grouped as the Lower

Limestune Shale (LLS) for the purposes of Map 3.
fhe Ola Reg Sandstone is airectly overlain by sone 30 m of
the Mellon House Formation, composed of dack grey and gceen

calcarevus shales ana giltstones, with minor sanastones 4nd

Sattyvena limestones. (The lithuologies of the Mellon House formation were

®MAGHERA CROSS

) A referred to as the 'Mixea Rock' unit in burehule sectivns.) The
CARAHAN  MiLLTOWN\TULLA

. Formation becomes mure shaly towaras the top, and there is 4
CROW MHiILL

mackeo laminatea snale facies at the junction with the overlying
Ringmoylan Shale Fucmetion. The Ringmoylan Shale formation is
+!NNI8 some 20-30 m thick and comprises dark grey to black calcacevus
shales with thin beds of limestone. The thira furmation above
Boundary of the Old Reo Sanustone ia the Ballyvergin Shale Furmation (or Ml
Ortginal X30R .

shale in borehole togs), san important regional marker throuyhout
the Limerick Province (Philcox, 1984). It is & grey-yreen
2 Mites non-calcareous shele, and in borehole logs ranges in thickness
3.2 km. feom 1.9 to 8.1 m, being 5.2a thick on average. Overlying this

{s the Ballymactin Limestona Focmation {Somerville and Junes

QUIN




1985), which can be currelated with the upper Ll Limestune ang
Shale unit in the 1BM stratigraphy (Table l). The Ballymartin
Limeatons Formation consists of 30 m of dack. calcareous shales
interbeaded with thin argillaceous bioclastic limestones.

The overlying Ballysteen Limestone Formstion is infocrmally
oivided into two units by Sumerville ana Junes (1985). The lower
unit (L2 equivalent), 70 » thick in East Clare,
relatively clean bioclastic limestone with a rich fauna including

sone is a

crinoids, brachiopuds and gustropuds.
thick ang has a much higher shale cuntent.

The upper unit is 40-50 m
Much of the upper
unit can be correlated with the L3 or Muady Limestone,
described in I1BM

as
boceholes logs. The uppermost pact of the
Ballysteen Limestone is cich in chert ana forms the transition
(L4 equivalent) to the Waulsortian Mudbank Limestone. This
cherty limestone is some 20 m thick and is geen only in borehvles
at Carahan (Map 3). The Weulsortian Mudbank Limestone ('Reef')
is typically a pale grey to grey strumatactiag,
with a thickness in East Clare of 300-450 m (Andrew 1986) in East

The tup of the

massive micrite

Clare. 'Reef’ may be avlomitized. The supra-
Waulsortian limestones conformably overlie the 'Reef' and outcrop
in the southwest of the licence area only.

The majucr structural feature in the region is the south-

westerly plunging East Clare Syncline between the Lower
Pulaeozuic inliers of the Slieve Aughty hills to the north andg
Slieve Bernagh hills to the southeast. The Syncline, the axis of
which lies Just to the south of X30R, is broadly asymmetrical,
with shallower dips on the northecrn limb. The beds have been
substantially affected by feulting ang folding both on a regivonal
anad local scale. The mapped Ballysteen/Waulsortiasn Limestune

contact bulges southwards cuntrary to the regiunal east-west

Somerville end Jones 1983 Schultz 1963

Weulsort{en Limestone Formetion Reef Limestones (Waulsortisn)

L4 Cherty Limestone

Ballysteen
Limestone Fme

L3 Limestone and shale
"Muddy Limestone"

L2 Limestone, mostly crinoldll
with minor shale
"Bioclastic Limestone”

Ballymactin Limestone Formation | L1 Limestone and Shale (upper)

Ballyvergin Mudstone Formation Ballyvergin Shale

Ringmoylan Shale Formation L1 Limestone and Shale (lower)

Meilon House Formation Lower Shales and Sandstones

01d Red Sandstone Facies 0ld Red Sandatone

Table L. Stratigraphy of East Clare. A Correlation of the stratigraphy
of Somerville and Jones (1985) with the IBM stratigraphy
(Schultz 1963). .

alongateg dune to the south of Crow Hill. Later minur foloing,
particularly in the less competent shaly limestones, has resulteaq
1963). A
major feult, the Derrynalane Fault, trenaing WNW-ESE, is inferreo

Other faults,

in a number of small domes and anticlines (Schultz

near the contact with the Old Rea Sandstone.

trendinyg approximately north-south, cut the minor folds and gumal

trend; this may reflect a tectonic warp, resulting in a8 NNW-SSE structures.
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EXPLORATION HISTORY

Beginning in 1960 18M carried out extensive exploration work
on PL X30, one of a greup of licences which that company held in
the East Clare region. The licence ares has been the subject of
extensive reconnsissance and detsiled soil and stresm sediment
sampling. Over sixty boreholes have been drilled in that part of
the original X30 under review here.

The initial work was focused on the old mines ang the aress
between them. 1P anomslies were identifies st the Ballyvergin
mine, which indicated an extension to known minecalization in the
ares east of the mine, ang at Maghers Cross. In 1960-62 these
anumalies were drillead. At Ballyvergin twenty-three boreholes
were orillea (BV1-23) with a further hole, BY24 arilleo in 1980
(Claytun et. al 1980),
central part of a peciclinal fold which has been subjectea to

A mineralized zone was identified in the

extensive nocth-south feulting. The mineralization occurs as

disseminated end fracture~filled sulphides (mainly chalcaopyrite)
in thickenea beds of the Ringmoylan Shele Formetion directly
below the Ballyveryin Shale. The deposit st Bellyvergin has been
vartously estimatea at 150,000 tonnes at 1.2% Cuy ana 15 9/t up to
233,000 tonnes at 0.97% Cu and 159/t Ag (Andrew 1986)., (A
of assay results is given in Table 3.) A oetsileo
of the mineralization at Ballyvergin is given in Andrew

summary
account
(1986).

In the eight arilled at Maghera (M1-8)
chalcopyrite and pycite wece encounteced. Five holes (CAl-5)
were drilleg at the Carahan mine which is lucated on the southern

holes Cross

linh of a SW-NE syncline near the Ballysteen/Waulsoctian ‘Reef'

Limestone contact. Only minor mineralization (mainly galena) was

intecsected. From this first phase of expluration activity it
was cuncluded that, although mineralization was widespread in the
licence, in the absence of well-developes fracture zunes, the

TABLE 2 SUMMARY UF DIAMOND DRILLING [N X30R

The depth ta the base of esch unit is given in fest

Hole No. 08 SwL W Trans 851(V) BST(L) BM BY RS MH ORS EOH Commentas
avi 10.0 1712.0 271.6 289.4 348.0 395.0 8 4480.0  MI 297.3-328.5
8v2 3.6 128.0 216.1 235.3 299.5 348.¢ B 370.8 M1 235.3-293.0/329.0-342.5
8v3 5.0 8 58.5
Bva 26.9 119.2 1a2.% 213.8 255.8 8@ 268.6 ML 142.5-205.8/237.3-244.7
BvVS 25.0 10L.2 121.6 220.5 8 r 257.0 MZ 121.6-201.0
Bvé 5.8 B 41.5
8v? 7.2 147.0 238.5 254.5 307.5 339.5 8 366.5 MZ 120.7-128.7 (No MZ below BY)
Bva 18.8 -] 138.5 MZ 26.8-48.5 (No MZ below B8Y)
8ve 13.9 8 122.2
8vLl0 7.8 105.0 255.4 275.0 300.9 @8 329.6 M 255.4-275.0
gyLl 52.2 117.0 138.1 8 '299.0  MZ 138.1-273.0
BY12 31.3 100.2 11s.a 220.0 8 286.2 MZ 114.8-200.0
BV1) 50.0 183.3 166.1 256.2 B 287.6 MZ 166.1-215.0
Bvla 20.0 27.0 1%7.3 217.6 302.5 350.0 B 456.6 See Clayton et al (1980)
BYLS 15.0 87.0 209.8 228.6 315.2 1377.0 8 430.3 MZ 220.6-331.8 No ore grades
BY16 18.0 8 320.3
8vL? 25.0 35.0 B 212.0
8Y18 10.0 153.5 171.% 27a.0 3 327.0
av19 46.6 195.2 213.9 290.4 B 297.5
Bv20 60.0 176.6 198.6 301.0 :} J2L.1
vzl 26.0 150.5 172.7 272.7 8 307.6
8v22 9.2 215.7 235.7 8 2965
avay 12.0 226.4 255.5 387.8 B 396.5
Bv2a 7.0 199.0 303.0 319.0 355.5 ;] 385.0 (1980)
CAL 11.7 argillsceous cherty limestones and shales to 156ft. Argillacecus limestones and shale to 246.2 Stratigraphy not identified
CAZ 10.3 argillaceous cherty limestones and shales to 171ft. Argillaceous limestones and shale to 301.0 Stratigraphy not idantified
(o3 8.0 3a.0 135.0 202.0
CAS - 63 8 101.0
CAS 11.0 53.8% 202.0 B 417.0
CAé 4.0 71.0 91.0 8 110.0  (1981)
CA7 8.0 72.0 136.0 -] 173.0  (1981)
My 5.0 79.0 187.0 200.0 279.5 8 390.0
M2 10.0 123.0 l41.0 227.5 8 289.0
My 8.0 106.0 126.0 205.0 8 269.0
He 4.9 27.0 138.0 128.% 227.0 8 233.0
M - 73.0 197.5 211.0 287.% 8 306.0
Hé 1.0 28.0 181.3 151.0 285.0 B 254.0
M? 8.0 60.0 18%.6 20%.2 286.6 8 306.0
M8 6.0 108.0 218.0 233.2 327.5 8 366.0
ola-1 5.0 231.0 245.0 8 407.0
0le-2 1.0 93.0 NL J15.0 8 533.0
01a-3 2.0 i13q.0 245.5 254.0 340.0 a8 379.0
0138-4 1.0 76.0 17a.0 162.0 250.0 270.0 8 294.0
0la-5 4.0 69.0 284.0 334.0 351.0 B 367.0
014-9 28.0 215.0 455.0 555.0 573.5 8 586.0
0la-10 2.0 254.0 NI a8 37%.0
ola-13 9.6 88.0 108.0 8 182.0
014-12 11.0 57.0 8 56.8
013-13 - 53.0 233.0 345.0 366.% a 420.0
0la-17 0.5 312.0 8 392.0
Dla-18 2.0 46.0 197.0 278.5 30%.0 8 330.0
013-1% 16.0 70.0 8 201.0
01a-20 48.0 178.0  256.0 27%.0 380.0 8 510.0
018.2) 23.0 32.0 189.0 170.0 222.0 277.0 B 283.0
018-22 45%.0 50.9 162.5 172.0 8 20%.0
014-23 40.0 129.0 224.0 236.0 8 256.0
0la-24 20.0 126.5 163.0 179.8 [} 215.0
018-26 83.0 144.0 332,35 a8 378.0
014227 5.0 305.0 401.0 4l6.7 :] 447.0
018-29 3.0 63.5 167.2 187.5 356.0
aq14-30 22.0 25.0 54.0 65.0 148.0 8 183.0
014-31 4.0 79.0 147.0 8 164.0
- NGL 20.0 60.0 8 202.0
NG2 8.0 360.0 8 390.3

)
Abbreviations: 08 = Overburdeny SW. = Supre-Weulsortien Limestones; WM = Waulsortien Mudbanks; Trans = franeltion unit between Weulsortisn

and Ballyst B

3 8ST(U) = Ballystesn Limestone (upper shely unit); 85T(L) = Ballysteen Limestone (lower bloclastic unit)) BM a

Baliymartin Limestone; 8¥ = Ballyvergin Shale; NS = Ringmoylen Shals; 1% = Mellon House Beds) ORS s Old Red Sendstone) EOH = £nd of Holey NI »
Not intgrsected, 8 = init in which the hole has been terminateds MZ s Minerslized Zone.




likelihova of large sulphide oeposits being lucated near surface
was very small.

The next “phase of activity, beginning around 1966, ceritred
on 8 more detailed examination of the mineralized 2one from west
of Ballyvergin to east of Maghera Crosa, with particular emphasis
on the search for structural treps. This included more detailea
IP ang svil geuchemistry surveys arvund Tyredagh, Newgrove and
Kiltenon. Between 1966 und 1969 some twenty-three boreholes (in
the 014 pruygramme - see Table 2) were drilled. These were
located mostly in the nocthern part of X3UR in the Weulsortian

TADLE 3. SWIMARY OF DRILL HULE ASSAYS

ticle Depth Interval Cu(%) Pb(%) (%) Ag{oz/t)

No. (fe) (re)

Bvl 310.0-313.8 3.8 0.46 0.11 - -
31%.8-316.2 2.4 0.20 0.11 - -
316.2-319.7 3.5 0.33 0.16 - -
322.3-328.2 5.9 2.21 0.08 - -

Bv2 237.2-281.1 3.8 1.3 - - -
231.1-287.9 6.8 1.98 - - 1.08
247.9-256.9 9.0 1.48 - - -
314.3-315.0 0.7 - 5.00 - 0.44
330.3-336.3 6.0 1.a8 - - -

ova 169.0-178.0 9.0 1.12 - - -
178.0-188.0 6.0 1.02 - - -
184.0-189.0 5.0 1.1a - - -
189.0-195.9 6.9 1.29 - - -
239.3-284.7 5.4 1.82 - - -

8Y5 121.6-129.6 8.0 1.40 - - 0.50
129.6-130.6 9.0 1.18 - - -
138.6-147.6 9.0 0.60 - - -

Bv? 120.7-128.7 8.0 2.10 - - 0.40

ove 26.8- 30.3 3.5 0.23 15.25% - 3.90
30.3- 33.1 2.8 0.53 3.50 - -

33.1- ai.8 7.7 g.15 0.57 - -
4ay.8- a5.8 5.0 0.38 - - -
45.8- A9.9 3.0 4.6% 2.45 - 2.93

Bv1o 255.4-265.4  10.0 0.75 d.t0 - -
265.4-273.4 8.0 0.71 .10 - -

gvit 169.5-179.5% 1¢.0 08.50 - - -
179.5-199.5 10.0 1.20 - - -
169.5-199.0 9.5 0.60 - - -
199.0-204.0 5.0 g.70 - - -
204.0-200.0 4.0 2.85% 4.70 - 2.00
208.0-219.0 11.0 .60 - - -
219.0-232.5 13.5 0.85 - - -
232.5-259.5 7.0 1.0% - - -
239.5-250.% 11.0 0.88 - - -
250.5-261.9% 11.0 1.58 - - -
261.5-273.0 11.5 1.0% - - -

Bvi2 119.0-129.0 1¢.0 1.10 - - -
129.0-139.0  10.0 0.70 - - -

CA3 A43.4- aa,1 0.7 - 39.50 - 1.80
61.0- 62.5 1.5 0.10 15.45 ag.5 2.10

0la-1 137.4-144.0 6.6 0.20 0.30 1.3 -

M2 133.0-138.0 5.0 0.2 All samples: No Assays
138.0-1a23.0 5.0 0.9 Traces only

143.0-148.0 5.0 found
148.0-153.0 5.0
153.0-1568.0 5.0
158.0-163.0 5.0
163.0-168.0 5.0
168.0-173.0 5.0
173.0-178.0 5.0
178.0-183.0 5.0
183.0-188.0 5.0
188.0-193.0 .0
-~ 193.0-198.0 $.0
198.0-203.0 5.0
203.0-208.0 5.0
208.0-213.0 5.0
213.0-218.0 5.0

QO re QO O e e e~ Q
I
QO NI WOV WwO W UN WD

210.0-221.0 %8 1.4
220.3-228.0 3.3 1.1
228.0-233.0 5.0 0.7
235.0-238.0 3.0 0.1

'‘Reef' and in the Ballysteen Limestones. In the mia-197ye
fucther oeteilead soil sampling, IP work, oeep augering ang
pruspecting was done. This centred on the Newgrove (Crow Hill)
ares, where a Pb/In snomaly was found. This was subsequently
drilled (Holes NGlj NG2), but no very significant mineralizetion
was found. Further work in 1980-81 involved orilling at Cacahan
(CA6, CA7) to test the base of the 'Reef’ Limestone. A small
amount of pyrite was found in une of the holes (CA 7).

The activity on this licence over some 20 years provides s
Jjvod example of the evolution of exploration techniques
jeginning with extensive soil and stream sediment sampling, of
#hich much of the latter was found to be unsatisfactory on the
terrain in question. With better cata on the structural gevlogy
and impcovements in instrumentation, more oetailed surveys
included, the wuse of deep overburden sampling, detailed

yeuphysics ang remote sensing from the mid-1970s onwards.

TARGETS

Although sulphide mineralization has been found at every
level within the Lower Carbuniferous stratigraphy, on the basis
of significant intersections achieved to agaste the following
lithostratigraphic levels appear to present favourable target

hocizons:

1. The shaly limestones (Ringmoylan Shale furmation) girectly
underlying the Ballyvergin Shale.

2. The cherty limestone (Reef Trgnsition Beds) ang the base of
the Waulsortian Mudbank.

3. The top of the Waulsortian Mﬁabank, immeaiately below the
cherty limestune which forms tpe tasal facies of the "Calp”

Limestone.

The minerilization is believea (Schultz 1963) to be due to
the upward muv» -ent of hyorothermal fluids, and mineralized zunes
have develuped ~here structural traps occurred e.g. the Bally-
vergin Shale 4na the cherts associated with the Mudbank Lime-
stones. Mineralizetion is also closely assuciated with fracture

systems which farcilitateg the upwara movement of fluios.
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