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Gravity Anomaly Map of Ireland 
Sheet 4-South East 

Introduction. This Bulletin continues the pub
lication of the gravity survey results covering the 
southeastern part of the country south of the 
line Longford-Drogheda and east of the line 
Roscommon-Tipperary. 

Measurements. The basis of the measurements 
is the same as that given in Bulletin 18 only 
differing in the density of the readings. In general 
the readings are spaced at least three kilometers 
apart where there are sufficient roads but in 
mountainous districts there are considerable gaps. 
For example, in the Galtee Mountains no readings 
were taken and, for certain reasons into which it 
is not intended to go, the anomaly contours here 
have not been drawn. On the other hand, on the 
southeastern side of the Leinster mountain chain 
the roads are in such a direction that good gravity 
profiles could be obtained and interpolation was 
possible although the distances between roads 
often exceeded five kilometres. 

For over one quarter of the area, principally 
in the northwest, the density of the readings is 
greater, namely about two kilometres apart and 
in certain areas less than one kilometre apart. 
The number of stations on this sheet is about 
4,000. 

As previously, the rock density for the 
BouGUER correction is 2·67 gfcm3 and the value 
for Normal Gravity is obtained from the 1930 
International Gravity Formula. 

Very few stations required any terrain cor
rection and of these no correction exceeded 1·5 
mgal. In general, no correction was applied 
except where it seemed necessary. 

Brief Description of the Anomaly Field. The 
anomaly is positive throughout three quarters of 
the area covered. An average of 9 mgal was 
arrived at by taking the mean of values inter
polated at the corners of a five kilometre grid. 
The anomaly ranges in size from -25 to +45 
m gal. 

There are four outstanding features of the 
anomaly field. 

The first is the large area of negative anomaly 
with two centres which runs diagonally from 
northeast to southwest across the entire sheet. 
The lowest reading taken was -24 mgal at (275 
172) - National Grid Coordinates. 

The second feature is the steep gradient on the 
southeast of the negative area and the rise of the 
anomaly towards the coast to values in excess of 
40 mgal. The gradient, which persists from the 
east coast to the south coast is steeper than 2·5 
mgalfkm over distances of the order of 10 kilo
metres. 

The third feature is the contrast in size and 
character of the anomaly on the two sides of the 
low. On the southeast after the very steep rise 
the anomaly still increases with the highest 
reading of 45·6 mgal at (300 107) close to Carnsore 
Point. On the northwest the slope is very gentle 
the anomaly increasing to less than 10 mgal and 
only rising higher in the extreme northwest 
where the maximum is 23·1 mgal. Further west 
it decreases. 

Finally, over most of the sheet in the high 
southeastern part, the central low and the north
west there is a distinct " grain " running from 
northeast to southwest. 

Apart from these, the remaining anomalies are 
relatively small both high and low. The" lows" 
are in the form of closed areas and vary in size 
from the largest, in extent, with its centre at 
(212 229) to numerous small ones, some so small 
that they have not been marked on the sheet. In 
contrast there are few " highs " and these are 
generally in the form of ridges some of which are 
not easy to pick out. 

Possible Causes of the Anomaly Field. The four 
main features are connected with the deep geo
logical structure of the country and in the opinion of 
the author are closely related. The Northwestern 
part can be looked on as consisting of a background 
of about 5 mgal due to the deep layers of the 
crust with local deviations of ± 5 mgal resulting 
from variations in density of the top few kilo
metres of sediments. The large " low " is pro
duced by a batho1ith of granite and the high to 
the southeast is thought to be mainly due to the 
relative thinning of the crust. The pronounced 
" grain " is in the same direction as the Cale
donian Trend of geology. The details are being 
published elsewhere. 

Since the report on the densities of Irish rocks 
by Jackson in Bulletin No. 4. many more samples 
of rocks have been collected and their densities 
measured but the work is not yet completed. 
The main results of this show that the density 
contrasts between rocks of various ages and 
formations are very small so that a comparison 
between the gravity map and a geological map 
produces surprisingly few correlations. For 
example the anticlines which bring up the under
lying Lower Palaeozoics through the Carbon
iferous sediments are barely discernible in the 
gravity map except in the extreme southwest 
where probably the presence of porous sandstones 
pl&ys an important role. 

Direct obvious connections between surface 
geology and the gravity anomaly are few, Among 
these can be mentioned the low values, centre at 
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(275 172), and the Leinster granite ; the area of 
low closed anomaly, centre (303 135), and the 
Ballinamuddagh granite ; the high at (308 223) 
and the Caledonian intrusive complex in the 
Tallaght district and the fall in anomaly in the 
extreme southeast as the Carnsore granite is 
approached. There are more, smaller or not well 
defined features which can be identified with 
geological formations but they . are not apparent 
on the scale of this map. 

In contrast, there are a great number of both 
very large and small gravity features which are 
not related to the surface geology and some sugges
tions as to their origin can be given but for others 
explanations are somewhat speculative. 

The large negative anomaly, centre (297 265) 
eastsoutheast of An Uaimh (Navan) has already 
been attributed in Memoir No. 2 Part 3 to a granite 
mass and the same is suggested to explain the 
anomaly at (236 150). Smaller negative anomalies 
of a similar type might be caused by small granite 
bodies. These are situated at (238 105) near the 
town of Kilmacthomas ; at (252 120) and at 
(300 140) east of Enniscorthy which is northwest 
of the Ballinamuddagh granite mentioned prev
iously. The pronounced negative anomaly with 
a centre at (240 125) lying north of Carrick-on
Suir still awaits an explanation which might be 
forthcoming after additional readings have been 
evaluated. 

Other low anomalies occur throughout the sheet 
and it is difficult to offer an interpretation because 
of the absence of rocks lighter than limestone 
which is 2·70 gfcm3, for example, the large area 
of low anomaly which is well marked in the north
west with a centre at (212 229). This has been 
mentioned in Memoir No. 2 Part 3 and a sedi
mentary basin of light material was suggested as 
a possible cause. Even after the present more 
detailed measurements no other suggestion is 
offered though there is no geological evidence for 
such a sedimentary basin. The same applies to 
the two negative anomalies near (260 220). 

Coming now to the much smaller features, there 
is a marked absence of positive anomalies but 
there are numerous " lows ". The latter are 
quite distinctive and occur in limestone covered 
districts The origin has been attributed 
(MURPHY, 1962) to solution of the limestone at 
variou positions along large faults. A well 
marked line of such anomalies runs from (270 260) 
to (1 8 183) and gives rise to a valley feature 
running frol)l northea t to southwest which 
emphasi es the " grain " of the general field. A 
group of this type of anomalies occurs about 
(250 265) northea t of Mullingar and here the 
contour line are drawn in only approximately, 
so complicated is the anomalous field. 

There are several more negative anomalies of 
the o.rder of 2 mgal which are so small in extent 
that it i not po ible to show them on the scale 
of this map and which are classed with the above 
a of the ame origin. A few can be detected by 

sharp " bays " in the contour lines e.g. at (280 
265). 

Isostatic Compensation. It has been pointed 
out already that the average field is positive and 
about 10 mgal which was similarly the case in 
Sheet 5. The mean altitude of the country 
covered by Sheet 4 is about 180 m (LEJAY, 1948) 
and the adjacent sea is shallow being less than 
lOO m. Thus on any system of compensation the 
anomaly would be positive. Furthermore there 
is a correlation between the age of the rocks and 
the average anomaly whereby the older the rocks 
the higher the anomaly, granite excepted. It 
can be said that the role played by isostasy in 
Ireland is by no means apparent. 

Geological Implications. In order to explain the 
anomalous field several novel suggestions have 
been made and it may be possible to confirm 
them geologically or to turn them down. Thus 
the Leinster granite has been taken heretofore as 
having a steep western side near the limits of 
the outcrop (cf. 0B:ARLESWORTH, 1935, p.51) 
while the gravity picture shows it not only con
tinuing to the west but also indicates that a much 
greater mass lies hidden towards the southwest 
than the known mass to the east. The large 
faults running throughout the country given as 
an explanation for the linearity of the small 
negative anomalies should be able to be detected 
directly or inferred from other geophysical or 
geochemical studies, particularly in relation to 
possible mineral occurences, . 

Apart from such issues raised, the gra'?ty 
results might act as a stimulus to geologiCal 
exploration in some districts which have as yet 
not looked promising. For example, throughout 
most of the northwestern part of this sheet the 
geological information is sparse (not a single f~ult 
is shown on the one inch geological map senes) 
yet it is obvious from this work that a lot of 
various contrasting rocks must lie at or close to 
the surface and are hidden by either drift or a 
thin layer of limestone. 

The comparison between this part of Ireland 
and Wales and the striking resemblance of the 
anomalous gravity fields (PowELL, 1956 and 
private communication from DR. R. J. Knm) 
brings up again the problem of the origin of St. 
George's Channel. 
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