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1. Introduction.

A geophysical survey has been carried oul in a three months period, January Sth - April Sth 1990, at
Ctara bog as well as Raheenmore bog. The sufvey is part of the first phase of a three year co-operation
project between the Wildfife service, Irish government, and Staatsbosbeheer, the Dutch government.

The survey is carried out in erder to determine the thickness of the peat, and the thickness znd
nature of the individual underiying layers including the depth to bedrock, at both bogs.

For this purpose two dillerent techniques were used: (1) an electromagnetic survey with the EM.34-4
(2) an electrical survey with the ABIM Signal Averaging System 300 Terrameter. With the first technique

it is possible to map terfain conductivity., The second Lechnigue is used to delect Lhe resislingy‘

layering.

In erder to map terrain conductivity the researchers, M. Smith and A, Farenhorst, surveyed roughiy 20
kilometer om the begs. Preliminary at both bogs, 10, 20, and 40 meter coilspacing were used, with both
horizontal and vertical coils. This to obtain information of all passible exploration depths.

At Raheenmore bog ihe 20 meter intercoil spacing, horizontal coils, with an exploration depth of 30

meter, reflects the most wvariation with distance. This coilspacing is used to survey the grid-lines

crossing the bog, and tc map contour-lines ef 30 meter exploraticn depth.
Interesting locations for EM 34-4 survey al Clara bog are the Eskers to the north of the bog, and the
ridge near the soak. Clara bog is extensive. [M 34-4 survey, resulling in mapping the electrical

conductivity of Clara dog and surrounding area in 2 months is impossible. Therefore 1itt!e attention is-

given to cross the bog itself.

In this report, all traversed lines ars grafically reflected, where smoothed cenductivity is plotted
against distance. lnterpretation of the layered earth, relative depths or if possibie depth values of
the layers, are given below each graphic

A total of Iwenty-Teur Vertical Elsctrical resistivity Soundings (VES) were carried out, using the
Schiumberger array. Mostly, the maximum valve as AB/? = 500 meter, to ensere that bedrock could be
determined. The computerprogram Resint {version 3.1) written by D.T. Biewings was wused for linat
interpretation. :

At Raheenmore bog thirteen soundings were carried oul at 200 meter intervals along two travefse
lines, approximately 600 meter aparl, running North-West te Soeth-fast retative to the National Grid.
One sounding is made between both traverse lines on farmers land a{ the North side ol the beg. After
interpretation, the soundings are reproduced in a map, wilh the Same scale as the terrain conductivity

“contour-map of Raheenmore. Both maps are used to reach a settiement according to the depth to bedrock

and the thickness and nature of overtying layers at Raheenmore bog.

At Clara bog ten soundings were carried out. Four Schlumberger soundings were taken at 300 meter
intervals along a line running South, paratiel Lo the main road. Four other shorth soundings were taken
parallel to each other on the esker edge to the north of the bog. and twoe soundings were taken across
the longitudinal axis of the ridge near the soak. Besides direct information of the resistivity tayering
al speciftic locations of Clara bog, the infoermation of the interpratated soundings " are wsed for
(graphical) interpretation of the traverse !ines with the EM 34-3 at Clara bog, '

The interpretation and mode) pasameters of all the soundings are given in Appendix A in this repart.

The co-operation project deals with a wide range of interests, such as Geologicat, Geophysical,
Hydrological, and Ecological research. The people invelved in the project, students and supervisors,
will bhave a different specific background. | decided, therefore, to write my report te various invelved
persons as informative and undersiandable as possible.

Chapter 2, background infermation, is wrilten for students who are new in this project or for those
which are aot (yet) invelved. Chapter 3 is written for those who are interested in the Geophysical
theory, aithough the interpretation and results ef the geophysical survey can be understond without.
Chapter 4, 5, 6 and 7 are written for students and supervisors which are involved in this project.
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2. Backgronnd information.

2.1. The resasrch project.

Most of the raised boge, which once covered 310,000 ha {Croas, 1988) of the Irish countryside {(zbout
26 percent of the toral land srea in Ireland), bave been removed or extensively damaged during the
present century. Turf cutting, either by hand, or the more intensive wechanisstiocn, which started im
1946 by Bord ns Mona, as well as afforestation bave reduced the raieed bogs, intact mnd remnant areas,
to 22,000 ha (Cross, 1988}).

Alchough most people in the past, and still scme nowsdaya, thought or think ther peatlsnds can be
used only for fuel and ecergy, reslizatjon of the intrineic value of intact peatlands is more common &t
presant today. The apprecistion of conserved peatlunds, por as wastelands for rough grazing or, afrer

'improvements’ for agriculture and forestry, but as intact peatlands has made the government more
active in the preservarion of bogs and in management.

First of all nor only the pure pature side is important. Many plants and animals live exclusively on
bogs. The beaury of boglands is incomparable with any other scenery. Secondly there is also the
importance for mackind to preserve boglends. Many organisms, which inhabit the boge, are used in
medicines to treat diseases. Besides boge are interesting from a sciencific point of view. It tells us
cur past epviromzent, principally by pollenanalysis, snd it i1s a living ontdoor lahorarory for
continuous atudies of the inhahirants of the bog and their present-day environment.

Bot only the Irish government has aquired varlous bogs as reserves and hopes to purchasze several) more
in the coming yesrs, but also from outside Ireland, there is an interest in the Irish boglands. *The
Irish raised bogs systems are the only remaining more or less intact systems comparable to the original
Dutch peatlands® {project organizstion paper, 1989). Mainly from this point of view and from the fact
that there are no intact peatlands left in The Netherlands, the knowledge and experience from research
projects on boglands in Irelsnd are of interear to both countries. The Dutch government needs
informarion for their bog restoration projects. The Irisk government needs the same informatiom, but
their purpose is the preservation of their last 22,000 ha of inracr raised bogs.

In ocrober 198¢ the first phase of a three year co-operation project between the Wildlife service,
Irish government, snd Staatsbosbeheer, the Dutch government started. Area of interest are two protacted
raised bogs {(Figure 1.1}, Clara bog (460 he.) and Raheermore (162 ha.}, bork owned by the Wildlife
service.

Especially Clara bog, bur also Raheenmore, is mentioned in various publicetions and documents. Often,
the informarion bas a strong descriptive character towards the public (Bellsamy, 1986; Croag, 1988).
Reheenmore is a raised bog with well-developed bummocks and hollows. 'The depth of pear is exceptional,
being over 15 meter in places' (Bellamy, 1986). Clara bog is one of the largest Temaining Hidland raised
bogs, containing the only well-developed examples of scak systems. *The soak system and the associated
flora are the main reasons for conservations of Clara bog® (Bammoud, Warren sad Daly, 1987).

The sane authore rewmark that ‘yet there has been litrle research on the source of the "soak™, on
hydrology of the bog, and irs relationship with the surrounding area®.

The firsc steps of the project are hydrologicsl observarions, mapping of ths topography, mapping of
the geology and related geophysical research and scil and vegerarion srudies. The final report must
propose a hydrological mansgement scheme, which is an essential element for preserving Clara and Ra-
haammores bog.Probeble, rhe project will also give relevant information for related or comparable raised
bogs. Besides the projecr make inquiries to the posibiliry for a heritage centre near Clara bog, an
attraction for tourism in the ares.

Tourism can save bogs by preservarion of bogs. Instead of destructionm by turf cutring it gives
economic security. This is ounly possible if public opinlon is aware of the speciality of bogs and the
obligation to preserve peatlands. ’
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Figure 1. Location of Clara bog snd Raheermore
1. Clara bog (Co. Offaly) 460 ha., 2 k=
acuth of Clara.
2. Rahaemaore Bog (Co. Offaly) 162 ha., 7

kn scuth-east of Tyrrellspass.
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2.2. Geology of Co.Offaly.

'In Ireland we find our oldest rocks at Rosslare mod Kilmorequay in Wexford, and these have been
given an age of 2000 million years.’ (Mitchell, 1974). -

The oldest rocks in Co. Offaly, however, ars present in the core of tha Slieve Blooms and near
Moneygall. These grey and grey-green clayey sandstones and slates were slighrly matemorphosed by a phase
of folding at the end of the Silurian Period (395 - 435 millionm B.P.). The rocks are folded with the
axes of the folds trending HE-SH.

Beside these rocks we can find alsc other Palaeozoic rocka in Co. Offanly, overlying the Silurian
First of all there is a mixed sequence of red sandstones, siltstones, mudstones and occasional
conglomerates, wich were deposited on the Devonisn land mass by mesndering rivers. These in turn are

overlain by Basal Sandstone, a cosrse-grained pale-grey or yellow sandstone slso of Devonlan {345 - 395
millicn B.P.) aga.

The remzinder of Co. Offaly cousists of a variety of limestones with a amall area of volcanic rocks

forming Croghan Hill. This is e volcano which was acrive in Carbounifercus times, and conslists of dark
grey or black basalt and dark green volcanic msh.

The Linestone rocks were deposited as sediments in the Carbonifercus {290 - 345 million B.P.) under a
range of marine eaviropments. Figure 2, the bedrock geclogy of Co. Offaly, shows the wariety of
limeatones caused by variscions in ses depth and the smount of tmd washed in. The Reef Limestone is the
mogt abundant rock type, probable also the bedrock type of Clara bog. Two sets of faults are present,
the dominant setr trends NE-SW and the subsidiary eet rrends NW-SE.” (Hammond, Warren and Daly 1987).

The palaeczoic and Mesozoic bedrock of Co. Offaly is mostly masked by Quaternmary (2.5 million B.P. -
present) sediment {figure 3).
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¥igure 2. Bedrock geology of Co.0ffaly. (Hammond, Warren and Daly, 1987).
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The present topography and geclogy wainly exisre of different Till units, which have been daposit in
the last glacial stege, the Feaitian (70.600-10.000 B.P.). Other Fenitisn features in Co.O0ffaly are
fluvioglacial deposits, like the large esker ridga which runs in an cast-west direction north of
' Tullamore (Bammond, Warren, and Daly, 1987).

During daglaciation the ice-front retreated westwarda to Galway, leaving behind a strongly irregular
landscape overflown wirth melt-water. In the Littleton{an, lacustrine depoaits appeared in the rain and
snovmeltr-water filled depresions. Besides in this postglacial period extensive alluvial deposits )
accumilated in the flar river valleys and nmew fluviatile systans were formed.

In the poorly drained lowlying areas and the waterlogged depressions pear began to develop, and ac
our two ralased bogs of spaclal incterest: Clara bog and Baheanmore bog. ’

21 [ PRV
TR aHh wamasgrarel
B2 v tvmesivar sominatra) :
[ . R Sahale oF -
B3 ssdrecn )

o Eeber

Figure 3. Quaternary geology of Co. Offaly (Bammond, Warren and Daly, 1987).
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'Cecphysice is tha spplication of the principles of physics to atudy the earrh® (Psraswe, 1989).
Application of physice, in combinstion with geologia} information, is oftsn the only satisfacrory way to
laarn about the secrers of the deeper earth without drilling. Gecphysics can determine type and
thickneas of sediment and hardrock layers, geclogical faults, saltdomes, anticlines and synclines, etc.

Geophysics, bhowever, has its restrictions. The theory, often only deals with a borizontal layered
earth, which is far from reality, because geology ia complicared., Besiden, clear differences in
geological depasits or faciea do not sutomatically couvae a clear differences in the geophysical data.

However, valuable additional informarion (i.e. borehole informarion near the locations), “literarture,
and common asence mostly solve rhe problems.

There are a large mumber of geopbysical wmerhods. We used the electrical and electromagnetic wmethod,

both oethods are based on resistivity difference of materials. The theory of the mechods will be
discuszsed in the pext sectionm.

3.2. The electrical method.

3.2.1. The basic principle.
If an electrical currenr I [A] ias injected in an imagipary unifors cross-section, 1t causes =a
potential difference dV given by Ohx's law as:
I--dv/R {I) ;
whers B [Obm] 1s the resistance of the conductor. The winus sign expresses the fact thar the current

flow is from high to low potential, thar is, in a direction opposite to that of the increass of

potential (the gradient). B is directly proportiomal to the lenght dl [m] of the conducter sad inversely
to the cruss-section s {22} expressed in:

B=@dl/e (1L}

where @ is the resisrivicy [Ohm.m] or physical property of the material of the conducrer.

Y
Describing a half hemispheare with surface s —= 2% r and
I ) lengrh d1 - dr [m], the potential difference is given by:

&V -_1@df2me" (11D

Integrating, and assuming that potenrial ¥V is zero at an in-
finite distance r = and the arbirrary constant is zerc (c=0}

we slt:
Vic)-1@f21r~ (S5
Figure 4. Point electrodes on the © v
surface of & hocogenscus Porantial functions are acalar. Therefore, the potentisl
earch. difference between the electrodes, used by resistivicy
Source: Biswinga 1989/1990. -

ceasuresents, can be calculared by addizion.

"L
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The potentis) difference berween M and N is:

V o« (+ 1AM+ -1I/BX) . @2 ) . :

H . -’ . .
YV = (+I/AE+-1/B9 ) . @21 oD -
- ,

V -V =@°L (1/aM - 1fB¥ - 1/AN + 1fBN } [ 29 (V1)
.| .|

The resistivity is given by: - s

=21 (V - V(T ( 1AM - 1/BM _ 1/AK + 1{BH)) (VIID)
M H

or:
€ -IAav/l {1Xx)

where K is the geometrical factor, only dependent on the distances between the elsctrods.
Equarion {IX} can be used for resistivity calculation in a homogenecus earth. Ip case of measurement
on & non-homogeneous earth we can use equation (IX) as & definirion of the apparent reeisrivity. The

resistivity of different layars can be found by measuring the apparent resistivity with increasing- e
electrode distances. Figure 6 shows the Schlunberger srray, where the gradient of the porenrial is
weasured in the middle. The geomerrical factor is given by: K = 1 ( a*fb - 1YL I § §
TR
—()—
f——— - - — - -
|
Lol |
L A M N B
+ I _Ii -
Figure 6. Schlumbarger drafting.
Senrce: Biewinga, 1989/1990.

A M N B
3.2.2 Schlumberger soundings.
Figore 5. The potantial ¥V batween M and The purpose of a sounding is to determine the resistiviry
N iz cmosed by influx of &3 a function of deprh. .
current + 1 at pofnr A and an The MN electrodes are kept fixed and the AB electrodes are
cutflux of currear - I st moved outward, both symmetrically 4in steps. MN must be as
point B. small as possible bur large enough to measure the porential
Scurce: Biewinga 1989/1990. difference, =2s a thumb rule HN < AB/3. If the volrage diffe-

rence between H and N falls below the accuracy of the volt-
meler or when the signal to noise ratfo becomes rco small, the
distance between the MN has to be increased symmetrically, and with an overlap in the readimg at the
same AB distance. :
When the electrode distance increases the current will flow deeper in the ground, and the influence
of the deeper layers will be noticeable.
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The apparent resistivity is plotted agsinst AB/2. Slighr mdaption of the measured valuss make a
soooth sounding curve, and the Schlumberger curve is ready for intrepertation.

For the inrerpretation of the apparsat resistivicty curva it is necessary to calculate the surface

portential, which is produced by sn influx of current in a poinr on the surface of a horiromral layered
earch.

The layericg is inferred fros the scunding curve by mesns of curve fitcing.

The surfaca potential Vo from a borizonrally layersd sarth is given by:
o

Vo - €1 1/27 X1 (A) Jo (Ar ) aA (XI)
1]

where: A - integrarion constant.
r = distance between current point and measuring poiat.

Kl - the Kernel funcrion, a funcrion of the thickness of the layers and resistance.
J0 = the Bessel function of order zero.

J1 = the Bessel funcrtion of order ome.

The Karnel function, Xn, of the last layer, m, is always ). The Kernel function of the top layer can be
calculated by:

In - [Entl + 6n/@o+l  tanh( A dn))f[Enf€ctl + Kokl tanhthdn}) (X1I)

According to the fact rhat Kn-1, it is posasible to calculate Kn-1 for a certain lsyer model until Il is
resched. The integral can be solved and wicth this potrenrial ic is possible to calculare the appareat

resistivicy. The most common expression for the apparent resistiviry is funcrion VIII, substitution of
MH=b and AB/Z=a (figure 6) in the funcrion gives the mext funetion:

2
s ~T/IAVL a[1 - (bfa) ] (X111
To measure a horizoanral potential gradient, the electrode distance, b, between M and N is kept as

small as possible. Although an infinite amall distance between M and H is practically nor posasible, the
difference wirh theory is small as long as MN & ABf3. For an infinite smal}l distance we can assume:

€ax - /1 ot 3Viix (XIV)
The borizontal gradient of the surfate potential equals: (v=)
Whc - 33 r (€1 112 II{A)1 Or) é\] (xv)
Ultimuce, the apparent registivity of the Schinmberger lx.'rlyoi.l found ‘()loefoad, 1979) by:
Gas - €1 + 81 & :w\)-n ] Gr)> ar (Xv1)
1] 1

The integration will be, even with rhe most modern computers very time-consuming. Cosh and Koefoed

develloped a digital liniear filter (Roefoed, 1979}, bow the time-consuming Integration can be replaced
by a summation of several terms:

] max
€an(ifnzx) - T - DPAx + sy Ctjldx - 5)) (IVIL)
§ =in
vwhere: i. x = AB/2.
T =~ transform funcrion.
C{ ) - the filrer coefficienr.
5 =~ a shifring which accelerates rhe convergence.

{4
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The computation of a sounding invelving any number of layors 1is novw a matter of seconds with a
perscnal’ computer. Starting with a certain model (resistivities and thicknessaa), the user of the
compuler progras tries to fit the wodel- and fieldcurve.

The differance between the fisld curve and the model curve is given by the aquarion of the error
criterions:

s
E - IIME: ({@vi - &li)led)l - 1001 (XVIII}
i-1

wheret M ~ punber of measuremsnras.
Bvl = apparent resisrivity of the field curve at point i.
8ail - apparent resistivity the modal at point 1.

3.3. Ths electromagneric wethod.

Electromagneric methods are based on the induerion principle. The time-varying magnectic fleld arising
from an alternating current of frequency f Berrz In a traosmitter coil Tx, induces current flows in the
esrth (shorted turn). These currents gensrate a secondary magnetic field Hs, which is nensed, together
vwith the primary field, Hp, by the receiver coil, BEx (figure 7). The secondary magneric field has the
spoe frequenty as the primajry field, bur the size snd the direction will be different. The measured
quantity is the rario between these two, and is expressed by:

Borironral coilar {vertical dipole}. Lo
2 2 I £ Ty
(BafHp) = ZI(YU) {9 -19+ 97- + 4 (}’s) + _(Yl) le } (X1X) e
v . ' . '

.

Yertical coils (horizontal dipole).
2 2 -y 2
(HsfBp) = 2[1-3I()V-) + [3+ Iye + (7-) Je I(’a)l (XX)
" .

where: ¥ =V jwne

v - 2§

= frequency [Hz].

= permeabiliry of free space.
- V1

= intercoll spacing.

LI

These expressions are complicated functions of the variable s which
is in turn & fupction of frequency and conductivity. Under certain
conditions {McNeill, 1980) thess expresaions cao be reduced to the
simple expression:

2 i .
(Ha/Hp) =r (Hef/Hp) == 1B /2 « i w u @ a /4 (XX111)
v B

The ratio of the necondary to cthe primary magnetic field is now
linearly proportional to the terrain conductivicty, a fact which
makes it poseible to construct a direct-reading. The apparent
conducrivity, measured by the instrument in millimhos per beter or

@illiSiemen per meter (wS/m) ia axpressed by: EBigure 7. The basic principle of
2 the electromagnetic
€ - 4jw u e {Hs /Bp) {XX1V) method,
Source: Blewinga
198971990,
9
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Verticale dipool

Horizontale dipool

Figure 8. Vertical and horizoatal dipool configuration {Riewinga, 1990/1991).
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Figore 9. Comparisation of relative respopses for wertical and

horizenral dipolea. (McHeill, 1980).
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We used the EM34-4 To measure terrain conductivity. The instrument can be used swith either horizomral
ils (vertical dipole) or vertical coils (horizental dipole} (figure 8). The spacing between the coils
1y be 10, 20 or 40 werer. The explorarion depth of horirontal dipoles is 0.75 times the invercoll
dacing. The exploration depth of the vertical coils is 1.5 times che incercoil spacing. An combinations
3tween the various intercoil spacing and aither horizontal or vertical cofils reflects a variation in
ploration depth as is shown in table I. So theoretically, assuming a homogenscus or horizontally

:ratified earth, the depth of penatrarion is limired only by the invercoil spacing s.

Exploration Depth (meters)

Intercoil Spacing

(meters) Horizontal Dipoles Vertical Dipoles
£ 7.5 15
20 15 30
40 30 60

Table ). Exploration depths for EM34-3 at varioos intercoil
spacings. (McNeill, 1980).

!:0 T T T
R (2}
o5 R"{;) .
(v} - L. 1 a [
L o o5 10 5 201

"figure 10, Cusulative response versus depth for vertical and
horizontai dipoles. (McNeill, 19503.
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The measured conductivity is a mean conductiviry of the different lmyars in the sarth at the messured
point. The relative contriburion of the layers to the secondary magnetic field is a function of the
depth and the used coil configuraticms, either horizontal dipoles or vertical dipoles. The relarive sen-
sitivity of either of the two coll configurations to the material at various depths is given in figure
9. If 20 peter intercoilapacing with vertical dipool is used then a layer at 8 meter (G.4 rimee s) depth
has maximum influences. If horirontal dipcol ie used their will be a maxizum contribution of the surface
layer to the secondary magnetic field.

The funcrions derived from the functions sre shown in figure 9 are:

Horizontal coils (vertical dipole).

'
Bx) -f # (x)ax (XXVa)
v z v
and: N

Vertical colls {horizontal dipole).

- .
R(z) -f & (m)az {XXVD)
H x B

This reflects the relative contriburion to the secondary magnetic field or spparent conductivity from
all material below a depth z, called the cumulative response. The resultant of their derivation is given
in expression (XEVI} and (XXVII). These expressions are illustrated in figure 10.

The cumulstive response for horizontal coils (vertical dipoles) is:

. 2 %
R(z) - 1f(42 + 1) (XXV1}
v

The cummulaerive response for vertical coils (horizontal dipole) is:
2 X '
Riz) - (4z + l)h— 2z (XXV1I1)
H

It is now possible to calculate the instrument resding on an arbitrarily layered earth, as lomg as
the intercoil spacing is much less than che skin depth in 211 of the layers. This, by simply adding the
contribution from each layer independently weighed, saccording to its conductivity and depth, &s in
figure 10. For example & three laysr-model, 10.5 meter peat, 2.0 meter clay, and infiniry hard rock with

respectively a conductivity of 7, 20 and | wSf/m will give an apparent resistivity {measured with a
vertical coils and 20 meter coilspacing) of:

Upper layver: @1 = €1 {1 - R {z1)] thus: 81 = 7 {1 - 0.7]123)
v

Middle layer: @82 = €2 [R (z2) - R (x1)] thus: €2 = 20 [0.7125 - 0.6873]
v v

Lower layer: €3 - @3 B (x2) cthus: @3 -~ 1 x 0.6875
v

Calculated response, apparent resistivity: €a = €1 + 82 + €3 chus: @a = 3.45 + 0.5 + 0.6875 = 4.6375

172
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A. Fieldwork and instruments.

4.1. EM34-3: fisldwork and interpratation.

To measurs terrain conductivicy with ths Geonles FM-34-4, the transmirter (photo 2) operator stops at
the massurement station (figure 11). The operator of the receiver moves the receiver cofl (photo 3)
backwards and forwards until the meter indicates correct intercoil spacing, he or she reads the terrain
conductivity from rhe second meter (photo 1}. The oparator of the receiver marks ths place with a
Plastic tube, and both surveyers move forward until tha operator of the transmitter has reachad the mark
spot. Now & new measurement can be made. ' ’

At the beginning and the end of sach craversed line a wooden peg has been placed, and aleo every 300
mater. Sc The lines could be reoccuplad by the second or third traverse, when an other collepacing is
used, The pege are mlgo a "grid" reference for othar traverse lines. To settle a precise course a
compass and recognizable rerrain spots, like churches and houses, are used.

Ve )

-

-

Bigoxe 11. Operating the EM34-4.
Source: Geonics limited.

¥

il TED TER N N e .

After every field-survey s Lotus spreadsheat wan used for datafiling and processing. The following
data were filed: location, date, linemmber, starting and end polnt, course w.r.t. magnetic North, rem-
arks, collspacing and coilfiguration. Finally, a table ig made with distance, wmeasured conductivity
{nS/n} and remarks along the traverme line.

From the measured conductivity we calculated and filed the resistivity, and the smoothed conductrivi-
ty and resiativiry.
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The smoothed conductivity is calcylated by:

C* = (MC(d-1) + 2 * MC(d) + MC(d+1)) / 4

where C{d)*
NC{d)

smoothed conductivity [mS/m] at station number 4.
measured conductivity [mS/m] at slalion number 4.

The resistivity [Obm/meter] is calculated by:

CR(d} = 1000/MC{d)

where CR(d) = resistivity [Ohm/m] at station number d.

and the smoothed resistivity by:

R=(d) = (CR(d-1) + 2 * CR{d) + CR(d+1}) / 4

where R*(d) = smoothed resistivity {Obm/m] at station number d.

Next, all traversed Jines are graphically retfiected; the smoothed conductivity is plotted against the
distance. For plotling the program Supercalc version 5.0 was used.

4.2. Resistivity soundings with the ABEM SAS 300 Terrameter: fieldwark and interpretation.

Table 2. AB/Z and MN/2
configuration
used for the
resistivity

soundings.
L ]
AB/ZthIZ!ApIZIﬂNI2
(meter]}
1.5 |o.308s0 |10.0|
2:3 Jo.sofleo |io.0
. 0.30875 |10.0
& 0.304100 [10.0|
4 1.008c0  |20.0
3 1.00f7s |20.0
a 1.00E100 |20.0
10 h.oof12s |20 0
12 -|1.0001350 |20.0]
L} 2.000173 |20.0
190 [2.00f125 |a40.0
12 J2.00130 |40.0
13 |2.000175 {«0.0
20 {2.00fz00 |40.0
15 [5.000250 |40.0
20 15.00§300 [40.0
23 [3.00]330 {«0.0
30 13.00§400 [40.0'
40 13.0033%0 [50.0!
30 |10.0}400 {30.0!
40 l10.0fs00 |=0.0:
e ]

The resistivity instrument used was an ABEM SAS 300 Terrameter yilh a
curfenl guipul selting of usvally 10 mA. The cenlre of Lhe each sounding was
marked by a bamboo cane with five ¢ed hborizomtal stripes so as thesz
locations can be reoccupied at 2 later date. In some cases the cenlre of Lhe
sounding is placed on Lhe cenlre of a conductivity measurement.

Ta settle 2 precise course the researchers used a compass and 3 ranging
rots {photo 5 and 6). Fo save 2 lot of time in surveying in the electrode
positions, every AB/2 and MN/2 distances on each cable were marked with 2
teaping (tape) coloers. Radiotelephones and flag signals were used for
comnunications.

The AB/2 spacings are draft in such way (table 2) thal they can he used
in Resint (version 3.1) written by D.T. Biewinga 1985,

A Limitation was caused by the bength of the MN/2 cable avaitable. The
end tot end separation of the inside (potential) electrodes being 2 maximum
of 100 meter apart. As soon as the AB/2 distance exceed 250 meter, the dala-
sel should be interpeted with great caution, because then MN becomes too
small to measure the polential correct difference.

For interpretation, a lotus spreadsheat was used for dataliling and
pracessing. The following data were filed: AB/2, MN/2, 2({MN/2), K, measuring
(6Y/1). program (input Resin! program), and remarks (sounding number, coutse
w. i t. magaelic Morth etc.).

AB/2, MN/2 and measuring (BV/1} are known field-dats. 2(MN/2) is calcu-
lated, multipling MN/2 by 2. The geometrical factor, K, is :alcula}eq Qy
(a 7b - b/74) where a = AB/2 and b = 2(MN/2) or MN. The apparent resistivily

is caiculated by multipling the geometrical factor by the measured vatue of @V/I.

Secondly, the compulerprogram Resint {version 3.1) was used for the final interpretation. The data
input, AB/2, MN/2, and apparent resistivity in the computerprogram Resint 3.1, resulted in a lield:urvg
where the distance AB/Z is plotted against the apparent resistivity., A starting earth modet was given
and the programm calculates the zpparent resistivity curve and compares this with the fizldcurve.

14
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The model will be adapted until the error criterion is as small. as possible. The thickness and
resistivities of the final model are the solotion as the resistivity sounding.

4.3. Measuring lecations and travessed lines on Raheenmocre and Clara bog.
4.3.1. Raheenmore: EM34-4 surveying.

The traverse lines with the £M34-3 on Raheenmore have a total fength of 10 kilometer (figure 12a),
and are between 100 and 700 meter apart.

All the traverse lines crossing Raheenmore bog and surrounding farmingland {line A,B,C,D,E F, 6 and
MS1) have been carried ov! with 20 meter intercoilspacing, horizontal coiis. Some traverse tines alsg
include EM3I4-3 surveying with 10 and 40 meter totlspacing (line € and [ine F), and 20 meter coilspacing
veriical coils (line C, ltine E, and line MS1). Therefore extra information, on other exploration depths,
ol some parts of the bog is also available.

A summary of the conductivity measuremenis is given in table 3a.

Yable 3a,_ tnformation of the traversed |ines at Raheenmore bog.

m

LINE NUMBEF [COILSFACING—CONF IGURATION TATAL LENSTH
RAHEENMORE | 10HC |10V ] =0HC | 2oy SOHC [ 40VC METER

A X 1120

E X 220

C X X X - 1860

D X 7FEO

E X X X X X X 480

F X 1200

15 X 1060

M51 X X 500

m

4.3.2. Raheenmore resistivily soundings.

Al Raheenmore 13 snuﬁdings (figure 12b) were carried oul at 200 meter intervals along two traverse
lines approximately 600 meter apart running North-West to South-East relative to the National Grid.

The most Westward travesrse line tounts 7 soundings, where RHSVES 11 aad RSVES}? share the same
tentre. The other traverse line counts & soundings where RHSYESOl and RHSVESOZ share the same centre.
One sounding (RHSVESO8) is made between both traverse iines on farmingiand at the North side of the bhop.
Due to practicle problems was it not pessible to {it the centre allong neilher the westiwargs ftraverse
line ner the eastwards traverse line. The Nationa! Grid Reference for the centres of the soundings, and
the course -w.r.t. magnetic North- of the electrodes positions are given in table 3b.

15
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Table 3b. Inforsation of the resistivity seasuresents.
L .~ ]

SOUNDING |EASTING [NORTHING | COURSE W.R.T.|REMARKS
MAGN. NORTH
RHSVESO1| 2435910 222400 &0 — 240 Raheenmore bog
RHSVESO2| 243910] 232400 150 -~ 3230 Raheenmore bog
RHSVESO3| 244020 232050 &0 — 240 Kaheenmore bog
RHSVESO4| 244140] 232080 €0 — 240 Raheenmore bog
RHESVESOS| 244230] 231960 &0 - 2490 Raheenmore bog
FHSVESOE ] 243810 231440 €0 ~ 240 Farmingland (C.Mallcon Fields)
RHSVESO7| 243790| 2232530 76 — 256 Edge bog
RHSVES08| Z43420| 2322510 60 — 240 Farmingland (Killeen,Harte,Brennan)
RHSVESO3| 243280] 232240 71 - 251 Raheenmore bag on DZ& (EM34-3)
RHSVES10] 24337¢| 232060 71 — 251 Faheenmore bog
EHSVES11| 243470] 231880 § 161 -311 Faheenmore boag
RHSVES1Z] 2434701 231880 71 - 25 Faheenmore bog
RHSVES13Z| 24357G)| 231710 71 — 251 Raheenmore bog
RHSVES14| 243670| 2321540 71 — 251 Raheenmore beag
e A

4.3.3. Measurements ar Clara bog.

The traversed lines carried out with the EMI4-3 on Clara bog and surrounding area have a total length

of 7460 merer (figure 12¢). loformation of the traversed lines is given in rable 4a.

Mast attention is given ro the eskers north of the bog {photo 7). Bere the traversed lines have been

Ay VBN UBE N WP en E O e

-

carried out with 10 merer coilspacing, borizontal and vertical coils {line 3, &, 6, and 7), and with 20
meter coilspacing, horizontal and vertical coila (line 1). Four resiativity scundings (CLSVES0S, 06,
07, and 08), roughly 40-60 meter apart, were taken parallel to esch other on the same esker edge ar line
& (figure 12d). Information of the resistivicy soundings is given in table 4b.

The ridge near the soak is studied in derail. At this locarion twoe resistivity soundings (CLSVESO?
and 10) were taken to determine rhe nature of tha underlying materisl. Line R1, R2, B3, and R4 (10 and
20 meter coilspacing with borizontal and wertical coils) were carried cur to determine the changes in
the layered earcth on the ridge and direct surrounding.

Lirtle artention is given to cross the bog itself. Line MA]l runa parallel to the weestside of the road.
The 1ine starts in the ’Esker Assoclated Sand L Gravel area” (Tatenhove, 1990: mapl), =xnd is crosasing
the esker and rhe bog towards the south. The line ends in che *Sandy-loamy stony Till® (Tatesnhove, 1990,
mapl} associsted aress. Sounding CLSVESOl, 02/03, and 04 at 300 mecer intervals sre carried our on Clara

bog at line MAl.

bog}.

The results of the measurements will be discussed in Chaptar 5.1 (Raheermare bog) and 5.2 {(Clara
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Table 4a. Information of the traversed lines at Clara bog.

LINE NUMEEF

COILSFAL, —CONFIG.

TOTAL LENGTH

CLARA RO TOHC | 1OVE | Z20HC | 20V meter
1 X X 1020
2 X X 400
4 X X 430
& X X S00
7 X X 300
Mal X X X X 2300
F1 X X 22C
FZz X X 220
23 X X 200
R X X &0

Table 4b. Information of the resistivity measurements at Clara bog.

i

CLSVES10
i

SOUNDING [EASTING [NORTHING | COURSE W.F.T. | REMARES i
MAGN. NORETH |
1
CLSVESOL | Z248001 230530 108 — Z8e lara bog on line MA1 (EM3S4-43)
CLSVESOZ| Z24710| 230250 18 — 138 Clara bog on line MAL (EM34-4) )
CLSVESO3Z| 224710 230250 108 — 783 Clara bog on line MAL (EM34-4) I
CLSVESO4 | 224620 239360 108 — 283 Clara bog on line MA1 (EM33-4) '
CLSVESOS| 230370 8 - ZE6 Esker on lime & (EM34-3)
CLSVESOE 230320 86 — 26 Ecker on line 6 (EM34-3) !
CLSVESO7 230830 86 - ZE6 Esker-bog margin on line 6(EM34-31
CLSVESO8 230860 Be - ZE6 Clara bog on line € (EM34-3)
CLSVESOS 2329960 46 - ZZE Fidge near soak N
230000 46 - 226 Fidae= near saak i
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$5.1. Resolts.
5.1. Raheenmore bog.

5.1.1. Resistivity interpretation.

To reduce the eifects ol eguivalence gn the interpretation we used a standard model, with ranges far
the resistivities (table 5). The standard model is based on geological information and resistivilies
thal often nccured at first trial interpretations.

The most common model is a four layered earth with respectively a surface (peat) layer, a peal layer,
2 Till tayer, and limestone bedrock {RHSVESO¢, 05, 09, 12, 13, and 14). The two resisiivity measurements
on the lields near the bog show two different models {lable 6).

Peat.

The thickness of the peat at Raheenmare bog varies between 2.7 and 22.7 meter (figure 18). The most
easten traverse {ine shows a strong contrast, Although, from a Geoltogical point of view the thickness of
peat is not Jikely to be over 15 meler (van der HMeer, personatl cemmunication), three soundings
(RHSVES03, 04, and 03) at the middle of the bog ltowards the southeast of the bog show an exepticnal
thickness of peat between 18 20d 22.7 meter. In contrast lo the thin peat layer towards the north of the
bog (RHSYESOL, 02, and 07) were the thickhess varies beiween 2.7 (RHSYESC?7, the margin of the bog) and 7
meter. The most westen traverse line.shows 2 relalive uniform thickness eof peat of 56 - 10 meter
(RHSVESIO0, 11, 12, 13, and 14) and 15.4 meter for RHSVESO9.

Limestone,

Equal to the relative uniform thickness of peat, the traverse to the West of Raheenmore bog shows a
(uniform) decrease in depth to bedrock, with 2 variation in depth of bhelween 29.0 meter (northwest of
the bog) and 15.2 meter (south of the bog). The resistivity measurement RHSVESOS, at C.Maltion tields,
which is in line with the weslen Iraverse on the bog, shows 2 very shaliow depth to bedrock, 3.9 meter,
wilh a thin Till layer oa top. The fesistivily measurements at the scuth side of the bog refiecting a
very steep gradient of the limestone bedrock between the bog itsel{ and the adjacent (fiefd) area.

At the easten traverse, the deplh te bedrock is much deeper than at the westen traverse. The traverse
lo the east of Raheenmore bog shows the bedrock (o be varying in depth from 23.6 to 62.3 meter. The
varialion in depth to bedrock beiween the western and eastern ftraverses might indicate a fault line
somewhere belween the two Lraverses (Smith, Farenherst and Barton, 1990). Also the difference in depth
to bedrock at the aorthero end of the bog (46.6 and 54.4 meter) and the [imestone cutcrop occuring in

the vicinity (found south of the Multagharugh Hitl (Tatenhove, 1990)) might indicate a fault or steep
slope.

Titl

Al the westen traverse the Till tayer, above the bedrock, is thickest where bedrock is deepest. The
Titl layer decrease in thickness from tbe northwest towards the south of the bog.

The locations where the bedrock is deepest, RHSVESOS {on the Harte fields at Lhe noelh side of the
bog). 07 (at the north side on the bog), and 03 (in the middle of the bog at the most easlen traverses)
show the presence of an very thick ifayer. At the north side of the bog, the resistivity of this layer,
respeclively 187 and 203 Obm.meter, is in the same ramge. This reftects an equal characteristic of
malerial. According to the measured resistivity values the material is mare sandy tham the Till layer an
top of the thick layer (RHSVESDJ, 08) and under the thick layer (RHSVESO7). The resistivity ol the 40-
meter thick layer at location RHSYESOI is 100 Okm meter {conductivity 10 mS/m), reflecting alse a more
sandy malerial than the Till layer oo tap of the 40-meter thick Jayer. However the 40-mster layer is
less sandy than the thick layers al {ocation RHSVESO? and OB. With fespect te the thickness of the
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“ TABLE 5. EOG MODEL RAHEENMORE
LAYER (NUMBER) THICKNESS RANGE CONDUCTIVITY RESISTIVITY
PEAT SURFACE (1){ 0.2 - 0.7 2.6 — 10.0 . 100.0 - 380.5
PEAT 0.7 - 1.0 5.2 - 5.5 182.0 -~ 191.0
. (2
Jlceay 1.1 — 4.2 20.0 — 20.1 49.8 - 50.0
PEAT 3] 2.7 - 22.7 4.2 - 6.6 152.0 - 238.0
TILL 4)] 3.4 ~ 22.6 1S5.6 - 20.0 50.0 - 70.0
CSANDYV)TILL ¢5A>| 34.4 - 40.0 4.9 - 10.0 100.0 - 204.8
TILL sp| 7.2 - 22.6 20.0 - 22,2 45.0 - 50.0
LIMESTONE 62 [ 15.3 (MIN.DEPTH) 0.3 3000
62.3 (MAX.DEPTH)
I
NSOUNDING MODEL. LAYERS
RHSVESO1 1 -2-4-6
RHSVESO2 1 -2-4-6
RHSVES03 1 -3 -4 -5A-6
RHSVESO4 1 ~3-4-6 p
RHSVESOS 1 -3-4-6
RHSVESOY 1 -4%-5-586
RHSVESOI 1 -2-4-6
RHSVES10 1 -3 -4 -6
RHSVES11 1 -23-4 -6
‘ RHSVES12 1-3-4-58
RHSVES13 1 -3-4-6
RHSVESt4Y 1 -2 -4 -6
TABLE 6. FIELD MODEL RAHEENMORE
LAYER (NUMBER) TICKNESS RANGE CONDUCTIVITY RESISTIVITY
TILL SURFACE (1){ 0.1 - 0.5 8.7 - 23.¢6 29.8 - 114.9

TILL 2y} 2.8 - 2.4 20.0 - 21.2 47.2 - S0.0
’(SANDY)TILL (3] 51.5 5.3 187.6
LIMESTONE 4) 3.9 (MIN) 0.3 3000
B 34.49 (MAX)
SOUND ING MODEL LAYERS
RHSVESOE 1 -2 -4
RHSVESOB 1 - 2-3 -4

TABLE 7. THE CONDUCTIVITY [mS/m] OF
ONE LAYERED HODEL.

MATERIAL AT RAHEENMORE EBOG

MATERIAL/ONE

LAYERED MODEL

CONDUCTIVITY [(mS/m])

Peat
Till
Limestone

-

7
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0
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“Irish/Dutch co-cperation project on Clara bog and Raheenmare,
Secphysical fieldwork A farenBorst and M Smyth 05/01/1990 - $5/04/1990.
Cutch geopbysical report, A Farenhorst and Dr.D. T.Blewinga, F&BL, UvA.

layers and the resistivity values we probabiy have to deal with Till with a sandy matrix (gravelly sandy
Till), opposite the THII with a clay matriz (gravelly clay Til}) which Is common fpund.

Thin clay{?} layer.

At the North side of the bog (RHSVESOB, 07, Ol and 02) a remarkable thin tayer is found with a low
resistivity. Al location RHSVESOS the Jjayer thickness is 0.1-2.9 meter, at RHSVESO7 between 3.2-5.2
meter, and a2l RHSVESOL/02 between 0.7-1.8/7.5-11.7 meter presenl. The resistivity of the layer is
cespectively 47,1, 46.5, and 49.7/50.0 Obm meter. The thin layer is found an top of the gravelly sandy
Till {RHSYESO8), between the peal [ayer and the gravelly sandy Till (RHSVESO?) and between lwo peat

layers (RHSYESOI/02). With respect to the resistivily values and the thickness of the layer, it could be
2 clay.

None of (other) laterpreted resistivity measurements demonstrate the presence of a lacusirine depnsil
or lake marl between the Till layer and the peat layer. Although the lbeary assume piesence of this
tayer under the bog, there are three possible reasons for the absence of it:

1. The clay sedimentation only occurced in certain parts undér the bog area, depending on the lecation
of depiesyions in the iandscape and the possibilities of the stagnation of rain and snow-mell water
in these depressions.

2. Due to the inadequate thickness of the clay layer it is impossible to determine the lacusifine
deposits or lake mar| with tbis method.
3. Due to the inadequate resistivity difference between the clay layer (resistivity around 50 Ohm. meter)

and the gravelty clay Till layer (resistivity SO Obm meter) it Is impossibfe to determine the
lacustrine deposits or lake mart with this methed

The modef and curves of scundings RHSVESIL and 12, which share the same centre, are coincident. This
indicates that the ground under investigation is lateral enifarm

The model 2nd Lhe curves of soundings RHSVESOD and 02, which share the same centre at the eastside of
the bog, are sligthty different. This suggest lateral inhomogenity along the axes of the soundings. The

westside of the bog is according to the soundings at the traverse line, much mare bateral uniform than
the sovndings at the eastside of the bog.

§.1.2. EM34-4 interpretation

1t was possible to infer 2 kind of thumbsule relation (code model) between the measured conduclivily
and the bog materijals, by using the standard models and conductivities of table 5

Lf the earth is one-layered, all of the material below zero depth yleld a refative contridution of
unity ofr 100 % to the meter reading, the actual instrument reading indicates the conductivity of the

homogeneous material. The conductivity of an one-layered earth, wilb respect to ithe properties of the
material, is givem in tabie 7,

TABLE 8. EXPLANATION OF GEAPHIC.(IIDE BAHEENHORE BOG.

CODE COMDUCTIVITY

EXPLANATION
VALUE CS20,HC
STRONG LAYER TICKKESS
IHFLUENCE OF
A or = § Limestone (Tickness of peat ands/or TI11l1 layer at

most 10 meter.

Limestone close to surface, within 10
neter below the surface.

Bl S -7 Peat Tickness of peat layer at least 10-15 o.
(Linestone) [Tickness of Till layer at most 10 meter
Limestone within 20 meter below surface

B2 7-9 Peat Tickness of peat layer at least 10-15 a.
(Till) . Tickness of T11l layer at least 10 meter.
Limestone at least 20 meter below surface

D > ot = 9 i1l Tickness ofu'_peat layer at most 10 meter

Tickness of TI11l1 layer at least 15 meter
Limestone at least 25 meter below suvrface
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Irish/Dulch co-operation praject on Clara bog and Raheenmore.
Geophysical fiefdwork A Farenhorst and M. Smyth 05/01/1990 - 05/04/1990.
Dutch geophysicel report, A.Farenhorst and Dr.D.T.Biewinga, FGBL, UvA.

bf the earth Is multi-layered, it is possible lo state the relative influence of material at
different depths to the indicated apparent conductivily (chapter 13.3),

The code-model (table 8) is based on table 7, (equations XXVa and XX¥b, figure § and 10), and overall
interpretation of the fraversed lines on Raheenmore bog. The conductivity values and corresponding rodes
are only valid for measurements with the 20 meler toifspacing, horizontal coils, on Raheenmore bog. The
code is reflecting the depth to bedrock and the thickness of the peat layer or the Tilt layer.

The relation between layer conductivities and measured conductivity can also be calcutated with the
cemputer program EMIX 34; we shall discuss this al the recommendalions.

Figures 132 - 13e give the smoothed conductivity plotted against the distance, measured with the 20
metes coiispacing. Under the graph a code (tabfe 8) is given. This gives an impression of the changes in
distance, occured in the layered earth with an explotation depth of 30 meter.

Line A (fig.133) crossing the east-side of Lhe bog, shows most fluctuations with the distance At
first 600 meter, northeast of the bog, a strong intluence of the Titl layer is measured Striking are
the higher vaives in this part of the traverse fine ctompared the measured lower values, after 6500 meter,
at
the southeast part of the bog. The dividing-line of these two parts is a very low conductivily at 600
meler distance, reflecting fimestone close to the surface.

The other lines 8, D, F and G (resp.fig 13b, 13c¢c, 13d, and 13e) show less fluctuations. It appears
that in mest cases a (retative) thick peat layer is present {code: B2 and Bl). At begin and end of each
Line, close to Lhe edge of the bog, cede A or B) accurs.

Figure 14 shows iine MS1 measured with 20 meter coilspacing, horizontal and vertical coils. Again at
ihe north side of Raheenmore bog, 2 strong influeace of the Lhick Till Fayer is, as the code D reflects,
observable. The Till layer is close ta surface (high vaiues CS20,VC) and wil! be thick (high values

C320,HC). Limestone bedrock will be found at least 20-25 meter below surface, excep! between 30 and 70

meler where the bedrock is expected within 10-20 meter below the surface (code B1).

Line £ (fig. 15a and i5b) is measured with 20 meter coifspacing herizontai and vertical coils -and 10
meter coilspacing vertical coils (exploration depth 7.5 meter).

On the fieids, at the north side of the bog, high condectivity vafues, with €S20, HC, CS$20,¥C, and
CS10,VC indicate a strong influence of the Till layer, {rom the surface uptil an exploration depth of 30
meter. Al the begining of the bog, ftess influence of the Till layer o
wer values CS20,HC and CS20, V() indicates an increase of the peat layer and decrease of the Till.

At the first 400 meler on the bog (code B2), the peat Fayer will be refative thick compared with 420-
640 meter distance at the traversed line (cede D) where the Till layer is much more important. The
higher conductivity values of CS20,V¢ in traject 420-540 meter compared with lowes conductivity values
at the first 400 meter on the bog supports the codes {resp. D and Bl / B2).

The high smoothed conductivily values measured with 20 meter eoilspacing vertical ceils,” at B40
1240 meter distance, indicates again 2 streng influence ef the Till fayer, uptil a (exploration) depth
of 15 meter. The values measured with coilspacing 20 meter horizontal coils are in this traject relative
low (code Bl). The limestone witl be, as the code reflects, within 20 meter below surface. The thickness
of the peat layer is 10 meler, or - because a strong influence of the Till layer is measured - even
smaller.

After 1400 meter distance, on the farmingland the perat layer is absent, white the thickaess of the
Tikl dayer is exeptional (very high conductivity values aof CS20,HC). Probably the Till fayer increase in
ciay contenl with depth, pointed out by the higher values of CS20,HC compared lower values of CSZ0,VC
and C310,VC

Al 1600 meter the timestone will be close to the surface. Here, the CS10,VC values reflecting a very
thin TEIl layer between 5 and 2.5 meter thick. Both CS20,HC and CS20,VC values are low, and wilh the
exploration depths in mind, Iimestone will be present between 7.5 and 15 meter.

From 1650 meter distance onwards, the limestone will be again at greater depths and the Til! layer
much thicker, uptil 30 meler (high valuss of C810,¥C, CS20,VC and CS20,HC from 1650 onwards). The two

opposite peaks (high value of CS20,VYC and Jow value of CS20,HC) at 1740 meter distance indicate a very
strong gradient or a favlt.

Line E (figure 16a and 160) is measured with alj possible coilspacings and coilfigurations. In the
Tizld, using the 40 meter coilspacing, strong extreem fluctuvating values at one measurement stalion or
betlween measurement stations reduce the utilily of these values for Interpretation. Therefore the
smoothed condvctivity values of the 40-meter toilspacing, horizonta!l and vertical coils, wilt only be
plotied against the distance but wit! no! be explained,
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Figure 13a.

Smoothed conductivity plotted against distance.
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Figure 13b.

Smoothed conductivity plotted against distance.
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Figure 13c.

smoothed conductivity plotted ogainst distonce,
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Figure 13d.

Smoothed conductivity plotted against distance.
Raheenmore bog.

Line F.

Colspacing 20 meter.

20 Smoothed conductivity [mS/m] I —0- CS20HC l

O lllIIII]]‘I!(IIllllllll'll]'lll

Illllllllllllliill'llllllIllllllIIiIIiIIIIlI

0 200 400 600 800 000 1200 Koo

A islonce [meter
i G

27

33




Figure 13e.

Smoothed conductivity plotted against distance.
Raheenmore bog.
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Smoothed conductivity plotted against distance.
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Figure t6a.

Smoothed conductivity plotted against distance.

Raheenmore bog.
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Smoothed conductivity plotted ogainst distance.
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Irish/Dutch co-operation project on Clara bog and Raheenmore.
Geophysical fieldwork A Farenhorst and K. Smyth 05/01/1990 - 05/04/1990.
Dutch geophysical report, A Farenborst and Dr.D.T.Biewinga, FGBL, HvA,

The smocthed conductivity vafues of CS20,HC show an equabie course in distance, code 8{ or B2 Both
codes are reliecting a relative thick peat layer.

The vatues measured with the 10 meter toilspacing, vertical and horizontal, are equel with each other
at the traversed transect. TYhis reflects a homogeneous tayer at least uptil I5 meter depth: the peat
tayer. This supports the given code, Bl and B2, at the traversed line.

The measured values of the 20 meter coilspacing vertical coils are smaller than lhe values measured
with the 10 meter coiispacing, horizontal and vertical coils. An strong influence of the Til} fayer is
absent and the Tifl layer wit| be refalive thin. Above argument also supports the presence of an thick
peat layer at this part of Raheenmore bog

Figure 17 shows a contour map of the eiectrical cenductivity {mS/m] of Raheenmore bog. The vaiues
couid be interpreted according to table 8. Figure 18 refiects the interpretalion of the 14 Schlumberger
tesistivity soundings at Rahesnmare beg. The resistivity vatues are converted lo conductivity values
[mS/m].

At the north side of the bog, the high concuctivity values measured with the EM34-4 (Fig. 17: 9, 10
and 13 mS/m) as well as the Tesistivity soundings (Fig. 18: sounding RSVESQI, RHSVESO7, and RHSVESOS)
indicates an very strong influence of the Till tayer, and a limestone depth of at least 20 meter below
surface. The thickness of the Till layer is exeptional, at least 15 meter. i

Most northwards of the bog 2 lower conductivity value is found, 5 mS/m, between higher values 7 and -
10 mS/m (fig. 17). This indicates a spherically shape ("hill") of the iimestone, interesting site for 7
Schlumberger sounding. . 4

At the east side as well as the west side of Raheenmore bog, towards the edge of the bog, high™
conductivily values are found, 9 and 10 mS/m. The Till layer will be (also)} at these sides of the bog
relative thick. This argument is supported by sounding RHSVESOA.

Towards the centre of the bog, the conductivity decrease to 7 mS/m and at the westside of the bog
furthermore to 5 mS/m ([lip. 17). These values at the west side side ol the bog and the resvlts of the
interpretation, with respect to table.8, are supperted by seundings RHSVESO9 and 10 wich show Tiil
within 15 meter depth. The vatues ai the east! side of the bog and the results of the interpretation,
with respect to table 8, is supported by sounding RHSYESO3.

At the south(east) side of the bog, fow conductivity values at the edge of the bog, 3 mS/m, indicate
limestone close to the surface, Sounding RHSVESO6 on the farmingland supports this argument.

Towards the centre ol the bog, 2t the southeast side, a relative thick layer of peat is present: from
10 to more than 15 meter. At tihe southwesi side, the influence of a rtelative thick Titl layer s
noticeable between the areas with a refative thick peat layer. Sounding RHSVESI1/12, at the southwest-
centre part of ihe bog supports the conductivity value 5 and the results of the interpretation, with
respect to table B, in this lecation

5.2 Clara bog.

5.2.1. The ridge near the soak.
(Fig. 12c and )2d).

Soundings CLSVESO9 an¢ 10 (the centres are 100 meter apart) on the ridge near the soak reveal a three
layered model. First a surface peat layes, approximately 0.5 meter thick, whife the "second" peat layer
has 2 thickness of 11.4 meter (CLSVES10) to 12.4 meter (CLSVES03). The depth to bedrock is respectively
12.0 meter (CLSVESIO) to 12.9 meter (CLSVESDS). Since the ground surface at sounding CLSVESO9 is
stightly higher than the ground suyrface of CLSVESIO, the resistivity soundings seem to suggesl that the
bedrock is at an vniform depth along the longitudinal axis (north-souih) of the ridge.

However, the EM34-4 traversed line R3 (tigure 21c), aleng the longitudinal axis of the ridge, shows
two different areas of interest {figure 20a)

E) A strong influence of a Tilt or clay layer at 0-60 meter, 160-240 meter, and 320-400 meter. (high
conductivity vatues with CS20, VC, CS20HC).

2) Bedrock relative close to the surface at 60-160 meter and 240-320 meter (low conductivity vaiues
with CS20VC, CSZOHC, and CS10HC)
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Irish/Dutch co-nperation project on Clara bog and Raheenmore.
Geophysical fieldwork A Farenhorst and M, Smyth 0570171990 - 05/04/1990.
Dutch geophysical report, A Ffarenhorst and Dr.D. 7. Biewinga, FGBL, UvA.

We can conclude that the depth to bedrock has a small variation along the longitudinal axis of the
ridge. f the bedrock is deeper there will be a Til! or clay layer present between the peat and Lhe

“limestone. On the other hand, if the bedrock is refative close to the surface the Till or clay fayer

will be absent or very thin. Ihe possible structure 3long the longitudinat axis of the ridge is gsven in
figure 2te. The f{igure is based on the conductivily measurements of line R3.

The EM34-4 Jines Line R1 and Rz (tig. 21a, 21b, and 2ic) traversed the ridge from east to wesl. Both
lines show the same tourse in distance. From the bog (O meter distance) 1o haif-way the stope at the
eastside of the ridge (at 60-80 meter distance) we measured a strong decrease in conduclivity with the
20 meler coilspacing, vertical cotls. The data oblained with the other coilspacing and coil configurati-
oens show also a sligth decrease in conduectivity values in this traject. This reflects a decrease in the
influence of a layer with 2 high conductivily belween the peal layer and the bedrock, probably a Til! or
a clay layer

Towards the top of the ridge vntit half-way the slope of the westside of the ridge the data show
according to the relative tow measured valves with CSIOMC, CS20HC, amd CS20VC, bedrock relative close to
the surface (between 7.5 and 15 meter). The values measured with the 10 meter toiflspacing vertical coils
rellect a peat fayer of (at least) 7.5 meter.

further down from hall-way the siope fuwards the bog on the westside of the ridge a strong increase
of the values with CS20YC and a skigth increase of the values with the other coilspacing and coilfigura-
tion is measured. This indicate, in the same way as the eastside of the ridge, an (increasing) infiuence
ot a Till or clay fayer between the peat layer and the bedrock.

The possible strvcture along the short axis of the ridge is given in {igure 21d, The figure is based
on the EM34-4 conductivity measurements of !ine RY! and RZ

The gradient of the conductivity at the west side is sironger than at the east side, so probabty the
stope of Lhe bedrock is also stronger at ihe westside.

The EM34-4 dine 4 shows an increasing influence of the Titl or clay layer in the layered ‘earth.
(increasing conductivity values wilh CSIO, VC and CS20,HS). The Till or chay layer befow the surface will
increase in thickness with distance (lig. 20b)}. Probably, the depth 1o bedrock increase (increasing
tonduttivily vaiues CS20,VC) and the thickness of the peat layer below the surface wikl decrease
{increasing values of CS10,VE),

522 The Esker.
(Fig. 12c and 12d).

5.2.2.1. EM34-4 measurements.

Figure 22a to 22e shows the smoothed condectivity, measured -at the surface, plotted against the
distance of the lines along the top of Lhe Esker towards the bog
Table 3 gives the “surface” material at the traversed lines wilth distance.

Fhe measured values of traversed lines 3, &, 6, and 7 show exactiy the same course of the conductivi-
ty with distance. As 2 consequence of the steep slope, most attenlion is given to CS10,¥C, as the
vertical coilfiguration is relative insensilive to terrain topography, compared to horizentat
toilfiguration

In the graph of the tines 1,3,4,5 and 7, the measured conductivity (CS10,VC) shows four different
sections.

First relative low conductivity values al 0-70 (linet & and 7) and 0-100 meter (line 3 and 4). These
relative fow conductivily values indicale unsaturated Esker material,

The setond section shows a strong gradient in the conductivity between 70-120 {line & and 7) and 100-
150 meter {line 3 and 4). The increase of the the conductivily starts at the same point on the Esker for

all traversed lines: 60 meter belore the Esker/bog barder. The strong gradient ol the measured values
tould indicate:

1} An increase in clay content of the Esker material.
2} The existance of Till under the Esker (material) at the Esker/bog border.
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Smoothed conductivity plotted against distance.
Clara bog.
Ridge near the 'sodk

Colspacing 10 and 20 meter.
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Figure 20a. Line R3.
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Figure 21c. Tra\;e'rsed lines on the ridge near the soak. l
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Smoothed conductivity plotted aganst distance. -
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SHLUIEY Conguclivity piolled aganst distance.
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Irish/Dutch co-operation project on Clara bog and Rakeenmore.
Geophysical fieldwork A Farenbarst and M. Smyth 0570171990 - 05/04/1990,
Dutch geophysical report, A Farenborst and Or.D.T.Biewinga, FGBL, UvA.

It should be noted thal the measured values with the 20 meter toilspacing, horizomtal coils show §t
comparable distance (80-100 meter before the Esker/bog border) two negative valves (figure 22d). This
indicates 2 very steep slope in the fayered earth ar a fautt.

The third and the fourth section of the graph show relative high conductivity values. In the third

section, the conduclivily valves measured with CS10,HC are lower comparzd to CS10,VC. This indicatle a
strong influence of the Till fayer in the layered earth (between & and IS meter), The peat layer is very
thin.

The fourth section 'starts’ at 10 (line 6 and 7}, 20 meter (tinc 31}, and 60 meter {line 4) at_ the
bog. Here, the conductivily values measured with CSL0,HC (exploration depth 15.0 meter) are highes
compared 1o CS10, VC (explaration depth 7.5 meter). This indicale an increasing thickness of peat.

5.2.2.2. Resistivity soundings CLSVESOS, 06, 07 and O8.

Four resistivity soundings were laken on line 6, at 40 (CLSVESGS), 100 {(CESVES0G), 180 (CLSVESCY),
and 230 {CLSVESOB) meter distance {lig. 221).

Sounding CLSVESOS shows wnsaterated Eskesr material upte at least 25.4 meler depth, conform to the

interpretation of the first section of the graph of line & {figure 22e). The depth to bedrock will be
deeper than 25.4 meter.

At 100 meler distance trom the top of the Esker, hedrock can be found at 8.4 meter below the surface
(CLSVES06). On tap of the bediock, a layer with relative law resistivity is found. The layer thickness
is 3.8 meter, and with respect to the Fesistivity value, it could be 2 clay or Til!l. Above this taver,
Esker material is found: at the surface te 4.6 meter deep. The presence ol a clay or Till layer under
the Esker (material) at the Esker/bog bordesr is already mentioned in paragraph 5.2.2.§.

Sounding CLSVESO7 and 08 reveal a four-Tayered modef: surface peat layer, peat layers, lel l‘ayer_ and
timestone bedrock. The possiblfe structure along the top of the Esker towards the bog is given in figure

23. The figure is based on the conductivity measurements of ftraversed line 6 and the resistivity
soundings.

5.2.3. Line MAL.

Figure 23a-d reflect the smootbhed conductivity plotted against the distance of line MAL. Interpreta-

tien of the EM34-4 conductivity valoes are given below the graph, as well as the interpretation of the
resistivity souadings CLSVESOl, 02, 03, and 04,

5.2.3.1. EM3I4-4 measurements.

The condurtivity values (CS10,VC, €S20, HC, and CS20,¥C), at 0 - 640 meter distance (fig.23a), are
efratic, as a result of the very rapid lateral thanges in resistivity arising (rom the sand and grave!
(often accuring in the form of toncretions) material (McNeill, 1980).

At 180 meter distance a steep slope in the layered earth or fauit is presenl. At 430 meler

distance, Jow conductivity values of CS20,HC indicate Vimestosr wilhin 15 meter befow surface and 2
relative uplift of the limestons bedsock.

The conductivity measured with the CS10,VC shows values of about 10 mS/m from 600-1650 on line MAL.
The conductivity far peat inferred from the Sthlumberger sounding is & mS/m and 10 mS/m fer the top peat
layer. So the Csl0, ¥C value of 10 mS/m is 2 little bit too high for an infinite thick peat layer, hut_ 3
reasonable vafve for a peal layer of about 7.5 meter thickness underlaied by a Till/clay layer (which
has & higher conductivity).

Measuremenls with greater penetration, Cs20 HC/VYC, show mostly values lewer than 10 mS/m what
indicates that the good conductivity Til{ tayer above the limeslone is very thin or absent. Values
greater than 10 oS/m asre found on line MAl at 920 meter (CLSVESCLl), 1080 meler and 1220 meter
{CLSVES0Z). Values above the 10 mS/m are alse found between 1400 and 1650 meter.
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Figure 23a. Line MAL
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Figure _23b. Line MA1l continued.
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Figure Z3c. Line MA1 continued.
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Irish/Dutch co-operation project on Clars bog and Rabeenmore.
Seophysical fieldwork A.Farenhorst and M. Smyth 05/01/1990 - 05/04/1990.
Dutch gecphysical report, A Farenhorst and Dr.D.T.Blewinga, FGBL, UvA.

At 780-860 and 1720-1380 meter distance, the refative low condvctivity values of CS20,VC and €S20, HC
indicate [lmestone respectively within 15 and 20 melec below surface.

The other parts of the bog show, with respect to the conductivity values of CS20,HC and €S20, V¢,
Iimestone more than 20 meter below surface.

On the cut away bog, at 1900-2140 meter distance, very high (increasing) conductivity values of
CS10,¥C, CS20,VC, and CS20,HC indicate a strong influence of Till (itg.23c-d). The Til} Fayer will be

present between 2 (high condectivity values of CS10,VC) and 30 meter (high conductivity values of
€320, ¥C and CS20, HC).

Al 2140-2500 meter distence (farmingland and cut-away bog), the low conductivity vafues of €520, HC
indlcate limestone "close™ ta the surface (fig.23d).

Al the Farmingland the thickness of Till will decrease, as the conductivity wvaluss of CS10,VC,.
€520, ¥C and CS20,HC desreases.

Al the cut-away bog the relative tow conductivity values of C510,¥C show the presence of a peat
tayer. The maximum thickness of peat will be 7 meter, as the high condectivity values of CS$20,VC
indicate a (strong) influence of Titl between B-15 meter depth.

The conductivity values of CS10,V¥C, CS20,HC, and CS20,VC, at 2560 - 2900 meter distance (fig.23d),
are erratic, as a result of the very rapid lateral changes in resistivity arising from the (stony) Tili
material. At 2780 meter distance a Steep slope in the layered earth or fauil is present.

5.2.3.2. Resistivity soundings CLSYESOL, 02, 03 and 04, aiong line MAL..

Four resistivity soundings were performed on line MAl, at 920 (CLSVESOL), 1220 {CLSVESO1/02},. and
1520 (CLSVESO4) meter distance (fig.23b-c), Due to the limited number of soundings performed on line °
MAL, this irformation is inadequale fo build up a general picture of the layered earth, -

The thickness of the peatl layer varies between 7.0 - 11.5 meter (resistivity soudings CLSVESOL, 02,
and 04). This is confirmed by the EM34-4 interpretation (paragraph 5.2.3.1.).
Resistivity soundings CLSVESOl and CLSVESO4 show the presence of a Till layer, the layer thickness is
fespectively 1B.4 (CLSVESCl) and 10.4 (CLSVESO4) meter. At 1220 meter, the Tiil layer is absent. Here
sounding CLSVESOZ and CLSVESO3 show the presence of clay at 5.5-6.5 and 11.5-12.5 (CLSVES02), and at
16.1-17.1 (CLSVESO3) metes depth. The presence of a {thick) Titl layer at 1520 meter distance, as well

as the absence of Till at 1220 meter distance is confirmed by the EM34-4 interpretation (paragraph
5.2.3.1.).

At CLSVESO!, limestone bedrock can be found 29.3 meter below the surface, confirmed by the EM34-4
interpretation (paragraph 5.2.3.1.). Al 1220 meter distance, the {imestone bedrock is much closer to the

surface, respectively 12.5 (CLSVES02) and 17.1 (CLSVESO3) meter. CLSVESO4 shows {imestone bedrock at
17.4 meter below the surface.

TABLE 9. THE *SURFACE" MATERIAL AT THE ESKER-BOG TRAVERSED LINE.
L_INE ESKER ESKER/EBQOS5 BORDER EOG COILSFACING/CONF IGURATION
3 O — 170 METER}] 170 — 200 METER|Z00 — 400 M. 10 HZ/VC
4 Q - 160 METER 160 — 190 METER[190 — 430 M. 10 HC/VC
=) 0 — 130 METER] 130 — 160 METER|160 — 3200 M. 10 HC/VC
7 O — 130 METER| 120 - 170 METER[|170 — 200 M. 10 HC/VC
1 0O - 200 METER| 200 - 240 METER|240 - 1000 M| 20 HZ/VC
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Irish/Butch co-operation project on Clara bog and Rabeenmore,
Geaphysical fieldwork A Faresbarst and M Smyth 05/0171990 - 05/04/1950.
Butch geophysical repart, A Farentorst and Dr.D.T.Biewinga, FEBL, UvA

6. Conclusions.

6.1. Raheenmare bog.

The results of EM34-4 surveying are in general a2greement wilh the Schiumberger resistivity soundings
21 Raheenmore bog.

At Rabeenmore basg, most Tesistivity soundings show a four layered earth-model, respectively (surface)
peal, peat, (gravelly clayey) Tili, and¢ limeslone bedrock (RHSVESC1, o4, 05, 09, 12, 13, and 14). This
is conform to the EM34-4 conductivity measurements, wich indicate 3 three layered earth, respectively
peat, (undivided) Till, and limestone bedrock (tine A,B,C,D,EF,6 and MSI). :

Some resistivity socundings at Raheenmore bog show, at tocations where the badrock is deepest, the

presence of 2 fifth layer, (gravelly sandy) Till, oa top of Lhe {imestone bedrock ar {gravelly clayey)
Till layer (RHSVES03,07, and 08).

On the fietd near the bog, resistivity soundings indicale a three (RHSVESOG) and four (RHSVESOR)
layered earth-modet, respectively 1). (surface) Titl, (gravelly clayey) TEIN, and limestone bedrock, 2).
{sorface) Till, (grevebly clayey) Till, {gravelly sandy) Till, 2nd limestone bedrock. This does not

oppose the EM34-4 conductivily measerements which show a iwo layered earth, respectively (undivided)
Tiit and limestone bedrock,

6.1.1. The peat layer.

At Raheenmore bog, it appears tbal in mest cases, a (retative}) thick peat layer is present. EM3I4-4
measurements reflect 2 homogeneous, both in depth and general canfiguration, peat fayer of 10-15 meter
thickness.

Although, from a Geolegical point of vieuw the thickness of peat is no! likely to be over 15 meter,
three soundings (RHSVESO3, 04, and 05} at nartheast of the bag show a exeptional thickness of peat

between 1B and 22.7 meter. However in table 5 gne can see that sandy TH{l] and peat sometimes have Lhe
same resistivily.

In the West and soulhwest of Rakeenmore bog, the peat thickness is varying between 6.2 and [5.8
meter. {sounding RSVESO9, 10, 11, 12, and 13, and EM34-4 fine D and F).

In general, one hundred meter before the bog/eut away bog or bog/lield border, the peal_ layer
thickness is varying between 5.0 and 7.5 meter. Thereafter, towards the edge of the bog, the thickness
of the peat layer rapidly decreases to 1.0-3.0 meter.

6.1.2. The Till tayer,

The thickness of the (gravelly clayey) Tikl tayer at Raheenmore bog varies between 4 and 20 meter.

At northeast and southeast of Raheenmore bog, a strong influence of THI( is measuyred (EM34-4 line A
and C). The Till layer thickness is at beast 15 meter. Conform to the resistivity soundings at the asrih
{1ig.24 N(2}) and northeast of Rzheenmocs bog, which show (gravelly chayey) TEI) tayer thicknesses of 20
meter (sounding RSVESO1 and O4).

At these sides of Rahesamore bog, as weli as on Lbe Hart field at the north side of Raheenmore beg, 2
{gravelly sandy) Till fayer is present on top of the {graveliy clayey) Till layer ar limestone bedrock
(scunding RHSVES03. 07, and 08}.

The thickness of the (gravelly sandy} Till layer varies between 34 and 51 meter, and is found where
the limestone bedrock is deepest.

At the northwest and west side of Raheeomore bog, EMI4-4 jime D, high conductivity valuves are found.
The Titl dayer will be (als0) at these sides of the bog selative thick;, at Least 15 meter. The thick
Till layer is also al the northwest and west edge of the bog (fig.17: EM34-4 contour map and sounding
RHSVESOS) and towards the centre of the bog (sounding RHSVESiO0)} present.

At the south side, from 350 meter at the bog towards the edge of the bog, the Till layer rapidiy

decreases in thickness {tig 17: conductivily values respectively 9. 7. 5, and 3).
At southwest, soclth, and southeast side of Raheenmare beg, the thickness of the Tii} layer is at most
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Erisb/Dutch co-operaticn project an Clara bag and Rabeenmore.
Geopbysical fietdwork A Fareohorst and M. Smyth 05/01/199G - 05/04/1990
Duteh geophysical report, A Farenhorst and Dr.D. T.Biewinga, FGBL, UvA.

9 meter. This is supported by the relative low tonductivity valves (I1ig.17: 3 and § mS/m} and
resistivity soundings RHSYESQS, 11, 12, 13 and 14 (fig.18).

On the field al the south side af Rabeenmore bog, the thickness of Till is 3.9 meter (sounding
RHSYES06).

6.1.3, The clay tayer.

A thin clay layer is found at the north side of Raheenmore bog, as well as on the Harl field at the
north side of Rahesnmare bog. The layer is present, on top of {gravelly sandy) Till (RHSVES08), between
the (gravelly sandy) Titl (RHSVESO7), and between two peat layers (RHSVESOI and 02). The clay layer
thickness varies between 0.9 and 4.7 meler.

None of other resistivity soundings or EMI4-4 measurements indicate the presence of a lacustrine
deposit between Till and peat layer(s). There are three possible reasons for the abseace of it:

i. The clay sedimentation onty accured in cerlain parts under the surveyed srea, depending on the
location of depressions ip lhe fandscape and the possibidities of stagnalion ol rain and snowmel!-
water in these depressions.

2. Due to the inadequate thickness of 2 clay tayer it is impossible to determine lake marl with the
used geophysicai methods.
3. Due to the inadequate resistivity contrast betwesn the clay layes (resistivity 43.0-50. 0-Ohm. meler)

and the {gravelly clayey) Till (tesislivity 50 Obm. meter) it is impossible ta determine the iake marl
with these methods.

6.1, 4 {imestone bedrock.

At Raheenmore bog, the depth of flimestone bedrock varies between 7.5 (EM34-4 line A and C, and
fig. 17: conductivity value 3 mS/m) and 62.7 meter (sounding RHSYES03). )
Mosi northwards of the bog (fig.24 N(1)), a tower conductivity value is found, 5 mS/m, between higher

values, 7 and 10 mS/m (tig . 17). This indicates 3 spherically shape ("hil1"} of the Jimestone at the
north side (fig. 24 N{2)) of Raheenmore bog.

From the aorthwest to the southwest of Raheenmore bug, the depth of limestone bedrock decreases,

Al the northwest and west side, timestone bedrock iz fgund respectively 30 and 20 meter below
surface. (fig. 17 tonductivity values 9 and 7 mS/m, and soundings RHSVESO9 and 106). -

At the soutbwest and seouth side, the depth of limestone bedrock varies between 15 and 18 mezter
{1ig. 17 conductivity value § m$/m, and soundings RHSVESI], 1Z, 13, and 14 mS/m).

Resistivity soundings, 2s well as EM34-4 measurements reflect 2 very steep gradient of the limestone
depth between the bog itsel! and the adjacient field area at the south side of Raheeamore baog.

Resistivity sounding RHSVESG4, 2 two bhundred meter before the bog/field border, shows limestone
bedrock 15.4 meter below Ibe surface. Thereafter, towards the edge of the bog, the depth of limestaone
bedrock rapidiy decreases.

At the bog/field border, |imestone bedrock is found within 7.5 meter below surface (EM34-4 line C:
conductivity values 3-4 mS/m, and Tig. 17: conductivity value 3).

Resistivily sounding RHSVESOS, at C.Mallon fields, shows a very shallow depth of iimestone, 3.9 meles
below surface,

Narth(2) and Northeast of Raheenmore bog, as weil as gn the Hart ftield at the north side of
Raheenmore bog, limestone is interpreted at least 25 meter below sutface (fig. 17 conductivity valyes > 9
m$/m, and sounding RHSVESOI, 03, 04 and 07).

The exeptional depths of limestone found at the north, 46.6 (RHSYESO7) and 54.5 meler (RHSVESDB),
and northeast side, 62.6 (RHSVESO3) and 45.8 (RHSVESO4) meter below surface, are in strong contrast to
the limestone depths found at west side of Raheeamore bog. The variation in depth to bedrock might
indicate a fault,

Also the dilference in depih to bedrock at the northern end of the bog and the {imestone outcrop
occuring in the vicinity, found south of the Mullagharugh Hill, might indicate a fault or steep slope.

50



5

SR SN SNt TN emm MR

Irish/Dulch co-operation project on Clara bog and Raheenmore.
Geophysical fieldwork A Farenbarst sid K Smyth 05/01/1990 - 05/04/1990.
Dutch geophysical report, A. Farenhorst and Dr_D.T.Biewinga, FGBL, UvA.

6.2. Clara bog.

6.2.1. The ridge near the soak

The shape of the ridge near the Soak can be explained by the dome-shaped limestone bedrock at this
-location. The crest of the dome-shaped bedrock is at a depth of approximately 12 meter below surface
(CLSYESO0Y and 10). ’

The crest of the dome-shaped bedrock has a small variation along the longitudinal axis of the ridge
(EM34-4 line R3). A Till or clay layer is found, between peat and Limestone btdrock, wheare bedrock is at
least 12 meter below surface. If Limestone bedrock gets shaliower in refation to the ground surface the
Till or clay layer is absent

A strong influence of Tiil is measvred at the west and east sides of the ridge. At the bog towards

the top ol the ridge the thickaess of Till decreases. Half-way the stope the influence of Till isabsent, -

as towards the top ol the ridge, €M34-4 line Rl and R? indicate, a Iwa-layered earth model: a peat layer
and fimestone bedrock.

6.2.2. The £sker to the north of the bog.

On the s|3pe of the Esker, EM34-4 survey shows uasaturated Esker material upto (at least) 15 meter
below surface (Fine 1, 3, 4 & and 7).

At 40 meter - from the top ef the Esker - downwards, the depth of [imestone bedrock is at leasts25. 4
meter below surface, as sounding CLSYESOS shows unsaturated Esker material upte {at least) 25. 4 meter
below surface. o

The one-layered earth model is found as far as 70 meter - from the top of the Esker - downwards(line
& and 7).

Further - on the slope of the Esker - downwards, EM34-4 survey shows a two-layered earth model,
respectivily Esker material and Till, or an increase in clay content of the Esker material in the
layered eaith.

Conform to sounding CLSVESO6, at 60 meter before the Esker/bog border, which reflects Till or a clay
lzyer. The layer has 2 thickness of 3.8 meter. The Tifl or clay is found between Esker material, with a
thickness of 4.6 meter, and Limestone bedrock, which is found 8.4 meter below surface. The limestone
bedrack sfopes steeply downwards. towards the Esker/bog border.

Al comparable distance, B0-100 meter before the Esker/bog border, a very steep slope in the layered
earth or a fault is present, as EM34-4 line | shows twe negative (conductivity) values.

On the slope of the Esker, towards the Esker/bog border, and at Clara bog, the sirong influence of
Titt vemains. At Clara bog, 20 to 70 meter from the Esker/bog border, the Tiil layer thickness is
respectively 5.1 (CLSVESO7) and 8 4 {CLSVESO8) meter.
At the Esker/bog border towards Clara bog, the peat layer increase stightly in thickness. At 20 meter
from the Esker/bog border, the peat layer has a lhickness of 5.3 meter (CLSVESO?). At 70 meter from the
Esker/bog bordes, the peat layer thickness is 6 2 meter.

6.2.3. Line MAL

Line MAl runs paraliel to the westside of the road. The fine siarts in the 'Esker Associated Sand &
Gravel area’, and is crossing the Esker and the bog towards the south. At Ctara bog, four soundings were
carzied out on line MAL. Line MAL ends in the 'Sandy-toamy stony Till"' associated area
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Irish/Dutch co-operation project on Clara bog and Rabeenmore.
Geophysical fieldwork A Farenborst and M. Smyth 0570171390 - 05/04/1990.
Dutck geophysical report, A Farentorst and Or.D.T.Biewinga, FGAL, UvA.

6.2.3.1. The Esker on MAL.

The conductivity values of EMI4-4 survey on Lhe stope of the Esker are erratic, as 2 resuft of the
very rapid tateral changes in resistivity arising from the sand and gravel material.
At 180 meter distance & steep siope in the layered earth or a fault is present. At the soulh side,

the low conductivity values, indicate 2 relalive uplift of limestone bedrock. At this side limestone is
found within 20 meter below surface.

6.2.3.2. The bog.

At Clara bog, wilh respect to the EM34-4 conduclivity vaiues ol the traversed line, the thickness of

the peat tayer varies between 5 and 172 meter, confarm to soundings CLSVESOL, 02, 03, and 04, which
indicate peat layer thicknesses of 7.0 1a []1.5 meter.

On the traversed line, 2 (strong) influence of Tilf in the layered earth is largely absent, 23 EM34-4
conductivity values of €520, HC and CS20, VS are felatively low. At this part of Clara bog, the Till Jayer
wilt be very thin or absent. Conform te sounding CLSVESOZ and 03, which show (onfy) a clay of | metes
thickness, hetween Lhe peat layer 2ngd limestone bedrock.

At 1060-1200 and 1420-1640 meter distange, the high conductivity values of C320,VC indicale a strong

infltuence of Till. The Till fayer is found beiween 7.0 and 20.0 meter. Conform to sounding CLSVESO4,
wich shows a Till layer at 7.0-17.4 meter below sufface.

On the traversed line, with respect to the EM34-4 tendoctlivity values of the traversed iine,
limestone bedrock is largely found ar least 20 meter below suflace. Conform to sounding CLSVESO1, where
fimestone is found 29.7 meter befow surface.

At 780-860 and 1720-1880 meter distance Lhe bedreck is shallower in relation to the geound surface,
within 15-20 meter below surface.

Sounding CLSVES 02, 03, and 04 indicate |imestone bedrock al respectively 12.5 17.1 and 17. 4 metet
below the surface.

6.2.3.3. Cut away bog 2nd field area.

On the (first) cul away bog area, at 1900-7140¢ meter distance, a Till Jayer is found hetween 2 and 30

meter, as EM34-4 survey reflects very high (increasing) conductivity values. The peat layer has a
thickness of (at most) 7 meter.

On the (lirst) farmland, at 2140-2400 metes distance, the thickness of Till decreases, as the EM34-2

conductivity values decreasing. Limestone bedrock gets shaliower - within 15 meter - in relation lo the
ground surface. :

On the (second} cut away bog area, the peat layer has a thickness of (at most) 7 meter. On the
{second) cul awzy bog area, high condvctivity valves of CS20,VC indicate a strong infleence of Titl. The

Fili layer is found between 8.0 and 20.0 meter. Limestone bedrock is found within 20 meter below
surface.

On the (second} farmiand, the EM34-4 conductivity values are erratic, as a resell of the very rapid
tateral changes in resistivity arising ftrom the stony Till material.
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Irisk/Duteh co-operation project on Clarz bog and Rahcenmore.
Geophysical fieldwork A.Farenhorst and & Smyth 05/01![?90 - 05/04/1990
Dutch geophysical report, A Farenhorst and Dr.D.7.Biewings, FGBL, UvA.

7. Discussion _and recommendations.

7.1. Rabeenmare.

Most attention is given to EM34-4 survey with the 20 meter intercoilspacing, bhorizental

coils.
Altough interpretation has result in a (retiable)} contour map of the electrical conductivity of the

layered earth at Raheenmore bog, the grid size of the traversed lines is too tourse to give a detailed
information on the centre of Raheenmore bog.

Contingation of EM34-4 surveys on the bog itsell is usefull, altough il the measurements are taken
wilh 20 meter intercoilspacing harizontal and vertical coils
Firsi, this data can be used lor specific information on 2 traversed line in areas of interest, as

these coilcontigurations give an accurate impression of the influence of the Til} tayer, and the depth
of the Limestone bedrock

Second, 2 more closer grid size will result in 2 more accurate contous map of the efectrical
conductivity ai Raheenmore bog

The 10 and 40 meter intercoilspacing have given [ess information because:

1. Using the 10 meter intercoilspacing vertical coils, it is only possible to measure the influence of
the peat layer (expioration depth 7.5 meter).

Z. Using the 10 meter intercoilspacing horizontal coils, the inlivence of the peat layer is to strong

3. Using the 10 meter intercoilspacing, strong extreem {Yuctuating valves at one measurement station of
between measurement stations redece the ytility of these values for interpertation

Therefore, further EM34-4 survey with 10 or 40 metes intercoilspacing is nol advisable.

Continvation of Schlumberger resistivity soundings at Raheeamore bog is advisable. Between the
eastwards and westwards (fig. 12b.) traversed fines, !wo more (parrallel) traverse lines should be made,

First, to determine the nature of the changes in depth of the bedrock going from West to East and
from the North to South. Second, to oblain information of the layered earth at the centre of Raheenmore
bog.

Further soundings are alsg necessary on the total oviline field area, and om the rim and outher

veaches of Raheenmose beg. This, to obtaim inlormation of the interaction of the layered earth, between
the bog and the surrounding area

Dritling operations wilh resistivity and gamma logging are advisable at specific areas of interest:

1. At the north (fig. 24 N{2}) side of Raheemnnore bog, as well as on fiefds at the north side of
Raheenmore bog, to delermine location, nature and thickness of {he (sandy clay) Till.

2. At the nosrtheast side of Rahsesmore bog, tlose to sounding RHSVESO3, 04, or 05, to determine the
exeptional thickness of peat.

3. At the south side of Raheenmore bog, as well as on the fields at the south of Raheenmore bog
First, to determine the very steep gradient of limestone bedrock belween the bog and the adjacient f

field area. Second, to determine nature and depth - in relation to the ground surface - of limestone
bedrock.

2.2, Clara bog.

Due to the limited number of resistivity soundings at Clara bog it is no! yet possible to infer a
complete picture of the structure of the bog.

A survey covering a much larger geographical area is needed to more accurately quantify the spacelorm
of Clara bog (Smyth, Farenhorst and Barton, 1990).
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Irisb/Doteh co-operation project on Clara bog and Rakeesmsre,
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Dutch geophysical report, A Farenborst and Dr.D. T Bitwinga, FEBL, WUvA

Orilling operations with resistivity and gamma logging are advisable at specific areas of interest:

. On the ridge near the soak. First to determine the nature and thicknesses of the layered earth.

Second, to determine the nature and depth - in relation to the ground surface - of limestone bedrock

. On the stope of the Esker, near the Esker/bog border. First, to determine the mature and thickness aof

Tifl between Esker material and Limestane bedrock. Second, to determine the nature and depth - in
relation to the ground surface - of limestone dedrock.

1.3, Further recommendations.

Finally there are four practical recommendations which must be review Lo impraove the usefulness of

the the (new) data:

1.

The number of times thal the potential electrode distances are increased has to be kept as small as
possible. So ihis has to happen only when the signal noise ratio becomes to small, and deftnitely not
so often as has been done during this [ieldwork. The measurement must be repeated only at the iast A
AB/2Z value, to go back to smaller valves of AB/? is a waste of time.

The nuember of times that the distance between potential electrodes has to increase can also be
feduced by using the ABEM with 2 power boester; the new patential electrode distance = AB/1, so¢ lo
longer MN caibles are necessary.

The instruments should only be used in (refative) dry weather-condilions. Damp will affect the
instruments, resulting in unrefiable data

The height of the cenfres of atl seundings shoutd be fevelfed in to provide accurate data on the
depth of each lzyer in relation 1o a cemmon datum (Smyth, Farenhorst and Barlon, 1990)

. Using the Schlumbergesr areas, it is essential to have Ethree persons available with three walkie

talkies. This will trebie the speed af the data coliection

To perform a reinterpretation of the Schiumberger soundings when there are enough resistivity
loggings available for Clara bog as wel! 23 Rabesnmore bag

Reinterpretalion of EM34-4 lines measured with two or three coilspacings wilh EMIX 34,
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Date of the measurement : 28/03/1990.
Location CLARA BOG.
Hap nr. : CLSVES02.
Measuring station nr. : CENTRE AT 224°710 E, 230 250 N.
Curve Fitting RMS Error : 5.5%
1000 IR ,/V’"))
Ohm.m | /
100 l_|‘ ° #{
10
i L
{ {0 B2 100 1000
Model parameters in metres and Ohm.metres :
Layer  Thickness  Resistivity  Interpretation
1 0.4 130.0 SURFACE LAYER.
2 5.4 170.0 PEAT LAYER.
3 1.0 50.0 CLAY LENS ?
4 6.0 170.0 PEAT LAYER.
H 1.0 50.0 TILL LAYER.
b INF. 1400.0 LIMESTONE BEDROCK.
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Date of the measurement :

¥easuring station nr.
Curve Fitting AMS Error :

28/03/90
CLARA BOG.
) CLSVESOA.
: CENTRE AT 224 B0O0 E, 230 530 N,
33%

)

N

e

A

Resistivity

100

Model parameters in metres and Ohm.metres :

Interpretation

SURFACE {PEAT) LAYER.
PEAT LAYER.

TILL LAYER.
LIMESTONE BEDROCK.
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Date of the measurement : 28/03/1990.
tocation : CLARA BOG.
Map nr. : CLSVESQ3.
Measuring station ne. : CENTRE AT 224 710 E, 230 250 N.
Curve Fitting AMS Erpor : 8.7%
/ﬂ
lr.;o*v—:v

i {0 AB/2 100 1000

Model parameters in metres and Che.metres :
Layer  Thickness  Resistivity  Inferpretation

{ 0.5 99.0 . SURFACE (PEAT) LAYFR.
2 5.6 170.0 PEAT LAVER.

3 .1 50.0 TILL LAYFR.

4 INF. 3000.0 LIMESTONE BEDROCK.
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Date of the measurement : 31/04/1990
Location : CLARA BOG.
Map nr. : CLSVESOD4.
Measuring station ne, . CENTRE AT 224 620 £, 229 960 N.
Curve Fitting RMS Error ; 4.51%

— —

u-— ems

{000 2

Ohn.n /

L
0o {_° ol

10

i 10 B2 100 1000

Model parameters in metres and Ohn.oetres :
Layer  Thickness  Resistivity Interpretation

1 a - .
'l RN SR AN MENN MO &N M B

i 0.3 122.9 SURFACE [PEAT} LAYER.
2 6.7 170.0 PEAT LAYER.

3 10.4 50.0 TILL LAYER.

A INF. 3000.9 L IMESTONE BEDROCK.
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Date of the measurement : 29/03/1950.
Location : CLARA BOG, ESKER.
Map nr. - CLSVES05,
Measuring station ne. . ; CENTRE AT 224 240 E, 230 970 N.
Curve Fitting AMS Error ' 41
10000
1000 : A T PP PeT
Cha. o
100
10
i
s 10 B2 100 1000

Model parameters in metres and Ohm.metres :
tayer  Thickness  fesistivity  Inferpretation

1 0.3 64.0 SURFACE LAYER.

2 1.4 940.0 [UNSATURATED) ESKER MATERIAL.
3 38 4300 (UNSATURATED) ESKER MATERTAL.
1 198 7900 (UNSATURATED) ESKER KATERIAL.
5 INF. - 1410.0 (UNSATURATED) ESKER MATERIAL.
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Date of the measurement : 29/03/1930
Location - CLARA BOG, ESKER
Hap nr. . CENTRE AT 224 250 £, 230 920 N.

Measuring station nr. CLSVES0G. FOF

Curve Fitting RMS Errer : 327
- 10000
1000

e

(hn.m

100 ::;:;

10

i 10 B2 100 1000

Kodel parameters in metres and Ohm.metres :
Layer  Thickness  Resistivity  Interpretation

i 0.5 52.0 SURFACE LAYER
¢ 4.1 185.4 ESKER MATERIAL
3 3.8 3.0 TILL/CLAY

4 INF. 4162.1  BEDROCK
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Date of the measurement : ©29/03/1990.

Location - CLARA BOG, BOG-ESKER MARGIN.

Map nr. : - CLSVESO7.

Measuring station nr. : CENTRE AT 224 250 E, 330 B30 N.
Curve Fitting AKS Erpor : 2 TAR

1000 -

Ohm.m

== 01“__0_4 , .

10

i 10 B2 100 1000

¥odel parameters in aetres and Oh.metres :
layer  Thickness  Resistivity  Interpretation
i - 0.5 193.1 SURFACE {PEAT) LAYER.
e 4.8 170.0 PEAT LAYER
3 5.1 3.0 TILL LAYER
4 INF. 3000.0 LIMESTONE BEDROCK
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100
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Jate of the measurement :

Location
Map nr.

Measuring station ne.

24/03/1390.
CLARA BOG.
CLSVES0S.

- CENTRE AT 224 260 E, 230 B0 N.

Curve Fitting BXS Error : 6.0 %
o
&‘\rv»/
{ 10 AB/2 - 100 1000
¥odel parameters in metres and Chm.meires .
tayer  Thickness  Resistivity  Interpretation
{ 0.4 141.2 SURFACE (PEAT) LAYER.
2 5.8 170.0 PEAT LAYER.
3 8.4 3.0 TilL LAYER.
4 INF. 3000.0 { TMESTONE BEDROCK.
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Date of the measurement : 31/03/1930.
Location - CLARA BOG, RIDGE.
Map nr. : CLSVES0S.
Measuring station ne. : CENTRE AT 223 960 £, 229 960 N.
Curve Fitting RMS Error : B.6 %
1000 /
Cha. 2 )
w |
{0
i ,
i 10 AB/2 100 1000
¥odel parameters in metres and Ohm.metres :
Lager  Thickness  Resistivity Interpretation
i 0.5 103.4 GUAFACE {PEAT) LAYeR.
2 2.4 {70.0 PEAT LAYER.
3 INF. 3000.0 LIMESTONE BEDROCK.




{ate of the measurement : 29/03/1990.
Location _ - CLARA BOG, RIDGE.
Map nr. : CLSVES1O0.
Measuring station nr. : CENTRE AT 223 720 E, 230 000 N.
Curve Fitting AMS Error : 4.7%
1000
Cha.m
9
100 —
10
{
{ 10 AB/? 100 1000

Model parameters in metres and Ohm.metres :
Layer  Thickmess  Resistivity  Interpretatien

i 0.6 15.8 SURFACE (PEAT) LAYER.
2 11.4 170.0 PEAT LAYER.
3 INF. 1700.0 LIMESTONE BEDROCK.
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Date of the measurement - 14/03/1990.
 Location : RAHEENMORE .

Hap nr. ; RHSVESO4

Measuring station nr. ; CENTRE AT 243 910 £, 232 400 N.

Curve Fitting RMS Error : 10.4 X

—
\]\O\ SR PSS DNM/
N
i {0 AB/2 100 1000

Model parameters in metres and Ohm.metres :
Layer  Thickness  Resistivity  Interpretation

i 0.7 380.5 SURFACE LAYER.

2 1.1 4§ CLAY LAYER.

3 3.9 170.0 PEAT LAYER.

4 19.9 R TILL LAYER.

5 INF. 3000.0 L IMESTONE BEDROCK.
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Date of the measurement : 15/03/30
Location : RAHEENMORE
Hap nr. : RHSVESO?
Measuring station ne. : CENTRE AT 243 910 E, 232 400 N.
Curve Fitting RMS Ercror : 4.11%
1000
Ohm.m
R it Lt
100
10
i
! i0 AB/2 100 1000

Model paraneters in metres and Ohm.metres :
layer  Thickness  Resistivity  Interpretation

1 0.2 166.3 SURFACE LAYER.
2 1.3 £70.0 PEAT LAYER.
3 1.2 50.0  CLAY LAYER.
4 INF. 170.0 PEAT LAYER.
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Date of the measurement : 15/03/1990.
Lecation . RAHEENMORE .
Map nr. V : RHSVES03.
Measuring station ne. : CENTRE AT 244 020 E, 232 030 N.
Curve Fitting RMS Erpor : 9.9 %
1000 5
Chm. _
T T e, b€ 0
100 L‘
10
i
{ 10 AB/? 100 1000
Model parameters in metres and Ohm.metres :
Layer  Thickness  Resistivity  Interpretation
i 0.3 100.0 SURFACE LAYER.
¢ 18.0 215.0 PEAT LAYER.
3 4.0 5.0 TILL LAYER.
4 40.0 100.0 ? TILL LAYER.
h INF. 3000.0 LIMESTONE BEDROCK.
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fate of the measurement : 16/03/90.
Lacation RAHEENMORE .
Hap nr. : HHSVESD4.
Measuring statien nr.  ; CENTRE AT 244 {40F, 232 080 N.
{urve Fitting RMS Error : 6.3%
1000
Ohe.n /
wl 1 T
10
|
i AB/2 100 1000
Hodel parameters in metres and Chm.metres :
Layer  Thickness  Resistivity  Interpretation
i 0.9 1123 SURFACE LAYER.
¢ 22.7 166.2 PEAT LAYER.
3 22.6 50.0 TILL LAYER.
4 INF. 3000.0 LIMESTONE BEDROCK.
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{ate of the méasurement : 16/03/1990.
Location : RAHEENMORE .
Hap nr. ; AHSVES0S. _
Measuring statiun nr. : CENTRE AT 244 230-E, 231 960 N.
Curve Fitting RMS Error : 9.9% |
1000 //
tha.n o ?
b0 155
100
10
i
{ 10 AB/? 100 1000
HMMmmmhmmHMMMmK'
Layer  Thickness  Resistivity  Interpretation
i 0.3 {13.8 SURFACE LAYER,
2 19.5 200.5 PEAT LAYER.
3 3.8 50.0 TILL LAYER.
4 INF. 3000.0 LIMESTONE BEDROCK.
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Date of the measurement : 19/03/1980.

Locaticn : RAHEENMORE, C.MALLON FIELDS.
Hap nr. : AHSVESOS.

Measuring station nr. : CENTRE AT 243 810 E, 231 440 N.
Curve Fitting RMS Erpor : 16.4 %

1000 /

Chn.a

100 2

i 10 B2 100 1000

Model parameters in getres and Ohm.metres .
Layer  Thickness  Resistivity  Interpretation
{ 0.5 115.3 SURFACE LAYER.
2 3.4 50.0 TILL LAYER.
3 INF. 3000.0 L IMESTONE BEDROCK.
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Date of the measurement : 20/03/1990.

Location : AAHEENMORE .

Map nr. : AHSVESO7 .

Heasuring station nr. : CENTRE AT 243 790 E, 232 530 N.

Curve Fitting RMS Error 6.7 %

1000 o
Ohm.m /
,.»’/
100 |7 "°re—-
10
i

| 10 AB/2 100 1000

Model parameters in metres and Ohm.metres :

Layer  Thickness  Hesistivity  Interpretation
{ 0.5 116.4 SURFACE LAYER.
2 2.7 152.5 PEAT LAYER.
3 2.0 46.5 TILL OR CLAY LAYER.
4 3.2 203.6 ? TILL LAYER.
5 1.2 45.0 TILL LAYER.
b INF. 3000.0 LIMESTONE BEDROCK.
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Date of the measurement : 20/03/1990.

Location - RAHEENMORE, HARTE FIELDS.

Map nr. : RHSVESQS.

Measuring station nr. : CENTHE AT 243 420 E, 232 510 N.
Curve Fitting RMS Error : 38X

1000

100 el

10

i 10 B2 100 1000

Hudel parameters in metres and Ohm.metres :
{ayer  Thickness  Hesistivity Interpretation

{ 0.1 29.8 SURFACE LAYER.
2 2.8 41.1 TILL R CLAY LAYER.
3 51.5 87.5 7 TILL LAYER.
4 INF. 3000.0 LIMESTONE BEDROCK.
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Bate of the measurement : 21/03/1990.
Location : RAHEENMORE .
Map nr. : RHSVES09.
Measuring station nr. : CENTRE AT 243 280 E, 232 240 N.
Curve Fitting RMS Error ; 1.2%
1000

Oho.a | /

u..._t_bﬂnv N-A—V/

100

10

i 10 B/2 100 1000

Model parameters in metres and Ohm.metres :
Layer  Thickness  Resistivity  Interpretation

| 0.4 {70.1 SURFACE LAYEH.

2 15.4 203.4 PEAT LAYER.

3 13.6 50.0 TILL LAYER.

4 INF. 3000.0 LIMESTONE BEDROCK.
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Date of the measurement :
Location
Map nr.

Heasuring station nr.
Curve Fitting RMS Error :

22/03/1990.
RAHEENMORE .

RHSVES10.

- CENTHE AT 243 370 E, 232 060 N.

B.2%

1000

Ohm.n

L

400 ‘Wvﬂ‘:

10
i
{ 10 AB/? 160 1000
Model parameters in metres and Ohm.metres :
Layer  Thickness  Resistivity  Interpretation
{ 0.5 158.0 SURFACE LAYER.
¢ 1.0 182.1 PEAT LAYER.
3 8.0 230.0 PEAT LAYER.
4 12.0 170.0 TILL LAYER.
5 INF. 3000.0

LIMESTONE BEDROCK.
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Model parameters in metres and Ohm.metres :
Layer  Thickness Resistivity Interpretation
| 0.5 174.4 SURFACE LAYER.

| Date of the measurement: = 22/03/1%90.
Location EE RAHEENMORE .
l Map nr. S RHSVES14.
1 Measuring station nr. : CENTRE AT 243 470 £, 231 880 .
- Curve Fitting RMS Erpor: 4.8%
i -
1 1000 -
) .- -
| Ohw.m /
l WM
100
i
i
1 10
1
! {
| i 0 B2 100 1000
|
1 2 1.0 168. PEAT LAYER.
) 3 8.7 2.0 PEAT LAYER.
4 B.4 70.0 TILL LAYER.
I 5 INF. 3000.0 LIMESTONE BEDRGCK.
1
1
|



Date of the measurement : 23/03/1990.
Location : RAHEENMOAE .
Map nr. : RHSVES12
Measuring station nr. : CENTRE AT 243 470 £, 234 880 N.
.Qurve Fitting RMS Error : 0.5%
. 1000 ] o
ghn.n | o
W oaly 0 o
100
10
{
{ {0 AB/2 100 1000

Hodel parameters in metres and Ohm.metres :
Layer  Thickness  fesistivity  Interpretation

| 0.5 103.2 SURFACE LAYER.

2 3.6 3.8 PEAT LAYER.

3 1.4 50.0 TILL LAYER.

4 INF. 3000.0 LIMESTONE BEDROCK.

R




TRt e T ki PR el R TGN O i e e e 30 e U e ey, |

Date of the measurement : 27/03/1990.

Lacation : RAHEENMORE .
Map nr. : RHSVES13
Measuring station nr. : CENTRA AT 243 570 £, 231 740 N.

Curve Fitting RMS EPPUP : B.i%

1000 - /fu
Ohm.m

WT“Q\N
100
10
{
{ {0 AB/2 100 1000

Model parameters in metres and Ohm.metres :
Layer  Thickness Resistivity  Interpretation

i 0.5 i22.8 SURFACE LAYER.

2 5.1 230.0 PEAT LAYER.

3 8.1 10.0 TILL LAYER.

4 IN.  3000.0 LIMESTONE BEDROCK.
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Date of the measurement :

Lucatinn
Map nr.
Measuring statien np.

21/03/1890.
RAHEENMORE .

RHSVES14

- CENTHE AT 243 6/0 E, 231 540 N.
Curve Fitting AMS Error :

1%

1000

Cho. &

100

-~

N

10

{ -

AB/2

100 1000

Hodel parameters in setres and Ohm.metres -
{ayer

|

2
3
4

Thickness

0.2

8.8

b.4
INF.

fesistivity

121.6
191.5
50.0
3000.0

Interpretation
SURFACE LAYER.
PEAT LAYER.

TILL LAYER.
LIMESTONE BEDROCK.




Photo 1, .

EM34-4 recéiver.

Photo 2.

EM34-4 trafsmitter

Photo 3.
EM34-4 coils.
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Photo 4.

ABEM Terrameter
GAS 300.

Photo §.

Centre of a
esistivity sounding.
at |
Raheenmore bog.

Photo 6.

desistivity sounding
at Raheenmore hog,
AB/2-150 meter. |
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Photo 7.

Clarabog ‘

~ and

the esker ¥

at the North-side
of the bog.

Photo §.

Raieenmure hog.

. 1 Photo 9.

The ridge near
the soak at
Clara bog.
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Report on
a geophysical survey
at
Clara bog and Raheenmore bog
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Clara bog and Raheenmore bog

Co. Offaly Ireland.
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A.Farenhqrst and Dr. D.T. Biewinga.

Fysisch Geografisch en Bodemkundig Laboratorium
University. of Amsterdam
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